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1. [IACITOPT PABOYEN ITPOI'PAMMBI YUYEEHOM JAUCLHUIIVINHBI
OY]. 13.®U3UKA

1.1. O6.1acTh IPUMEHEeHHUs1 MPOrPaMMbI

Pabouasi mporpamMma yuyeOHOW  JUCLIMIUIMHBI ~ SIBISE€TCS  YaCThiO OCHOBHOU
obpa3oBarte/ibHOM TporpaMMbl B cootBeTcTBUHM ¢ PI'OC  cpexmHero obiero ob6pa3oBaHUsS
(yrBepxkaenHoro ITpukazom MuHucTepcTBa 06pa3oBaHus U Hayku Poccuiickoii ®eneparyu ot 7
Masi 2014 1. Ne 456) u TipeHa3HaueHa [yis TIOMy4YeHUs CpefiHero o0Oijero obOpa3oBaHUs
CTyfeHTamMH, oOyuaromuxcsi Ha 0a3e OCHOBHOro o0miero o0pa3oBaHUsI TIO cCneyudabHOCMU
35.02.07.MexaHu3ayus ceabCKo20 xo3salicmed.

Pabouasi nmporpamMma yueOHOW JUCIMIIIMHBI pa3paboTaHa B cootBeTcTBUU ¢ D3-273
«006 obpa3zoBanuu B Poccutickoii Pesepaliyn», IpUka3oM MUHKCTePCTBa 00pa30BaHUs U HAYKU
P® or 7 mas 2014 r. Ne 456) «O6 ytBepxzaenun PI'OC cpegHero (MosHOTo) oO6IIero
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
CMeLMabHOCTH  CpefiHero TpogeccHoHaNbHOTO 00pa30oBaHUs», C TIPUMEPHOM MpOrpaMMOi
yueOHOU AUCIUILTHHBI «®Du3mnka», pekomeHgoBaHHOH PI'AY «DPUPO», npotokon Ne3 ot 21
nrosig 2015 roaa.
1.2. et yueOHOM JUCIUILIMHBI:

Copeprkanue riporpammsbl «PH3uKa» HallpaB/eHO Ha JOCTWKEeHUe C/IeYHOIIUX Liesel:
* OCBOEHME 3HAHWUW O (PyHJaMEeHTaJbHbIX (PU3MUECKUX 3aKOHaX W TPUHLIUIAX, JeXKaluxX B
OCHOBe COBpPEMEHHOM (hM3MUecKol KapTHHBI MHpa; Hanbosee BaXXKHBIX OTKPBITHSIX B 00J/IaCTH
¢u13MKY, OKa3aBIUMX OMpejersitollee BAUSHUE HAa pa3BUTHE TEXHUKW W TEXHOJIOTHUH; MeTOoJax
Hay4HOr0 NMO3HAHUSI IPUPO/bI;
* OBJIa/IeHHWe YMEHUSIMHU TIPOBOJUTb HAOMIO/IeHUs], TJIaHUPOBATh U BBITIO/HATh KCTIEPUMEHTHI,
BBIIBUTATh TUIOTE3bl U CTPOUTH MOJe/id, TIPUMEHSITh TI0JyueHHble 3HaHWs T0 (QU3MKe s
00BSICHEHHSI pa3HOOOpa3HbIX (U3WUECKUX SBJIEHUHM M CBONCTB BEIECTB; IPAKTHUYECKH
WCIOJIb30BaTh  (pU3MUeCcKre 3HaHHWS; OLIEHWBaTh [IOCTOBEPHOCTh  eCTeCTBEHHO-HAayUHOU
rvHdopMaluy;
* pa3BUTHE TI03HABATE/IbHBIX WHTEPECOB, WHTE/UIEKTYa/bHbIX U TBOPUYECKMX CIOCOOHOCTEH B
rporjecce TpUOOpeTeHHWs] 3HAHWUM M YMEHWM 10 (U3MKe C WCIO0Ib30BaHUEM Pa3/IMUHbIX
HMCTOYHUKOB MH(OPMAI[UU U COBPEMEHHBIX WH(HOPMAI[MOHHBIX TeXHOIOTHM;
* BOCITUTaHHE YOeXJAEeHHOCTH B BO3MOXXHOCTU TIO3HAHWSI 3aKOHOB TIPUPO/IbI, MCIT0/Ib30BaHMUS
JOCTW)KeHUM (GU3MKM Ha 0Onaro pa3BUTHS Ue/lOBEUECKOW IMBUIM3ALMH; HeO0OXOAMMOCTH
COTpPYJHHMUYECTBa B MpOLIeCCe COBMECTHOTO BbIMOJIHEHUS 3a/lau, YBaXKUTEJbHOTO OTHOLIEHUS K
MHEHUIO OMIOHEHTa TpPH OOCY)XJeHHMM TPOo0JeM eCTeCTBEHHO-HAYYHOTO —COZIep>KaHus;
TOTOBHOCTH K MOpajbHO-3TUUECKOM OLIeHKe HCII0/Ib30BaHUSl HayYHBbIX JOCTW)KEHHH, UyBCTBa
OTBETCTBEHHOCTH 3a 3al{UTy OKpY’Karolei cpefibl;
* WCTO/b30BaHHE TIPUOOPeTeHHbIX 3HAaHWM W yMEHWH [/ pelleHs MpaKTHUUecKuX 3ajau
TIOBCETHEBHOM KM3HHM, obecriedeHusi 6e30MacHOCTH COOCTBEHHOHM >KU3HU, PaljMOHATbHOTO
MPUPO/IOMNO/IHb30BaHMs M OXPaHbI OKPY>Karolllel cpeJibl 1 BO3MOXXHOCTh TIPUMEeHEeHUs1 3HaHWH TIpU
pellleHnH 3a/lay, BO3HUKAIOIIUX B MOC/eAyoLel MpodecCroHanbHOM [1esiTe/TbHOCTH.



1.3. OOmwias xapaKTepuCTHKA y4e0HOU AMCLUIIUHBI

B ocHoBe yueGHOI AuCHUITIMHBI «®PU3MKa» JIEKUT yCTaHOBKa Ha (hOpMHUpOBaHUE Y
o0yuaeMbIX CUCTeMbI 6A30BBIX TIOHATHN (PU3WKH U TPE/ICTAB/IEHUN O COBPEMEHHOU (hH3HUUeCKOU
KapThHe MHpa, a TakKe BbIpabOTKa yMeHUN TIpUMeHSTh (U3UUYeckre 3HaHUS, KaK B
npodecCUOHaIbHOM /1eITe/IbHOCTH, TaK M [/ pellieHNst )KU3HEeHHBIX 3a/iau.

MHorue nonoxxeHus,, pa3BrBaeMble (PU3MKOM, pacCMaTPUBaOTCS KaK OCHOBA CO3/laHusl U
VCTI0/Ib30BaHuUs1 MH(OPMALIMOHHBIX U KOMMYHMKALIMOHHBIX TexHoorui (MKT) — ogHoro u3
HaunboJsiee 3HAUMMBIX TEXHOJIOTUUECKUX JOCTH)KeHUM COBPeMeHHOM LIMBUIU3aLvH.

®u3MKa JaeT K/IH0U K NMOHMMAHHI0 MHOTOUMC/IEHHBIX SIBJIEHUMM U MPOLIECCOB OKpY»Kato-
1iero Mypa (B eCcTeCTBeHHO-HayuHbIX 00/1aCTsiX, COLIMOJIOTHH, SKOHOMUKe, si3bIKe, TUTepaType 1
Ip.)- B ¢usrke dhopmupyroTCcs MHOTHe BUJbI [1eSITe/TbHOCTH, KOTOPble UMEIOT MeTarpeMeTHbIN
xapakTep. K HUM B TMepByl0 ouepe/b OTHOCSATCSI: MO/ie/IMPOBaHUe OOBEKTOB U TPOL[ECCOB,
NpYMeHeHWe  OCHOBHBIX  MeTO/0B  TIO3HaHUs, CHUCTEeMHO-UH(OPMAal[MOHHbIA  aHasus,
dbopmynMpoBaHHe TUIIOTe3, aHaJW3 UM CHUHTe3, CpaBHeHWe, 0000IleHHe, cHUcTeMaTH3aLus,
BbISIBJIEHHE TIPUYMHHO-C/IEICTBEHHBIX CBsI3€H, TOWCK aHAJo0roB, yTpaBjieHHe OOBeKTaMU |
nporeccaMy. VIMEHHO 3Ta [AWCLMIUIMHA TO3BOJISIET TO3HAKOMUTH CTYJEHTOB C HayUHBbIMU
MeTOZlaMH TI03HaHUsl, HAyUMTb UX OTJIMUaTh TUIOTE3y OT TEOPUU, TEOPHIO OT SKCIIepUMEeHTa.

®dusnka UMeeT oueHb OOJIBIIIOE W BCEBO3pAcTarolliee UMC/IO0 MeXAUCLUIUTMHAPHBIX CBsi-
3eli, IpUYeM Ha YPOBHe KakK IOHATUMHOrO amrapaTa, TaKk U MHCTpyMeHTapus. CkasaHHOe
MO3BOJIIET paccMaTpuBaTh (U3UKY KakK MeTaZUCLIMIUIMHY, KOTOpasi Mpe/joCTaB/seT MeX-
JUCLIIUIMHAPHBIN SA3bIK /1/151 ONTMCAHUS HAyUYHOW KapTUHBI MUPa.

dusMKa sBJISETCS CUCTEMOOOPa3yroM (aKTOPOM /I/isi eCTeCTBEeHHO-HayUHbIX yueOHbIX
TIpeIMETOB, TIOCKOJBbKY (pr3rdecKre 3aKOHBI JIe)KaT B OCHOBE COZIep)KaHHSI XMMHH, OMoIorny,
reorpadyy, acTpOHOMHM W  CHELUaJbHBIX  JUCLMIUVIMH  (TeXxHUUecKas  MeXaHMKa,
3/IEKTPOTEXHUKA, OS/eKTPOHWKA W [p.). YuebHasa gucuuruimHa «®Pu3uKa»  Co37aer
yHUBepCajbHy0 0a3y /s u3ydeHusi oO1enpodecCHoOHanbHbIX U CIeLUalbHbIX JUCLIAIUIVH,
3aK/1apIBas pyHJAMEeHT /1S TOC/Ie[yIoIIero o0y4eHus CTyAeHTOB.

O6najasi IOTMYeCKOW CTPOMHOCTBIO U OMUpasich Ha JKCIepUMeHTa/bHbie (DaKThI,
yuebOHast AvcruruivHa «Pu3rKa» GOPMHUPYET Y CTY[IeHTOB TIOAJMHHO HayuyHOe MHUPOBO33pEHHe.
du3MKa sBJISIETCS OCHOBOW yUeHUsl 0 MaTepyaJibHOM MHUPe U pelliaeT Mpob/ieMbl 3TOr0 MUpa

Cogeprkanvie yueOHOW [JWCLUIUIMHBL, peaM3yeMoe TPH TO/ATOTOBKE O00yYaroLxcs
nonpoeccussM M CHeLyaabHOCTSIM eCTeCTBEHHO-HayYHOro mnpo¢uis MnpodecCcroHaTbHOTO
oOpa3oBaHWs, He UMeeT SIBHO BBIPA’KEHHOU MPOMUILHOM COCTABJISIFOIIEH, TaK Kak Mpodeccuy u
CreLMaJibHOCTH, OTHOCSIIIMeCs: K 3ToMy Mpo¢uao oOydyeHusi, He WMEIOT MperuMylleCTBeHHOM
CBSI3W C TeM WM WMHBIM pasziesioM ¢pusuku. OZHaKO B 3aBUCMMOCTH OT Mo/y4aeMoi npodeccuu
CIIO wm crneguanbHoct  CIIO B pamMKax  eCTeCTBEHHO-HAayYHOrO  MpPOQuIs
nipodeccrioHabHOrO0 00pa30BaHMs TOBBILIEHHOE BHUMaHHe MOXKET OBITh YZeIeHO WU3yUeHUIO
pasgena  «MosekynspHas ~— Qusuka. TepmMojuHamMHKa», OT[e/NbHbIX TeM  pasfesa
«3JNeKTpoIMHAMUKa» ¥ 0COOEHHO TeM KOJIOTMUYECKOTO CO/iep>KaHMsl, IPUCYTCTBYIOIIUX MTOUTH B
KaX/IOM pasfiere.

TeopeTnueckrie cBeZieHus 110 (PU3MKe [JOTIOHSIOTCS JeMOHCTPALUsMU U 1ab0paTOPHBIMU
paboTtamu.

1.4. Pe3ynbTaThl OCBOEHHUS Y4eOHOM JUCHUILUIMHBI:

- JINUHOCTHBIEe:

— YyBCTBO TOPAOCTHM W yBakKeHWs K HWCTOPUU M [OCT)KEHUSIM OTeYeCTBEHHOW (PU3MUeCKOoU
HayKy; (U3HuUecKy rpaMoOTHOe ToBefieHHe B Tpo(deccrOHanbHOW [JesTebHOCTU U OBITY Ipu
obpaiijeHuH ¢ MpUbOpaMu U yCTPOUCTBAMHU;

— TOTOBHOCTb K TIPO/IO/DKEHHIO 00pa3oBaHUsS UM TIOBBIIEHUS] KBamu(UKaluyd B W30OpaHHOMN
nipoeCcCOHAbHOMN /1eSITe/TbHOCTH U 00BeKTUBHOE OCO3HaHWE PO (PU3NYECKHUX 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.

Copep>kaHue TIpOorpaMMbl HaripaB/ieHO Ha (POPMUpOBaHUe 371IEMEHTOB C/IeyIOIINX KOMIIeTeHLWH |
OK 1. [ToHuMaTk CyLHOCTb ¥ COLMA/IBHYIO 3HAUMMOCTh CBOeH OyAyIei mpodeccu, MposBISTh
K Hell yCTOMUMBBINA UHTEpecC.

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO /I€ATEbHOCTb, BHIOUPATh THUIIOBbIE METO/bI U CITOCOOBI
BBITIOJTHEHUS MPOQ)eCCUOHANBHBIX 33/lay, OL|eHUBaTh UX 3(EKTUBHOCTb U KauecCTBO.

OK 3. IlpyHumath pelleHys B CTaHAAPTHBIX U HeCTaHZAPTHBIX CUTyalMsIX W HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcyuecTBaaTh TIOMCK W UCTIOIb30BaHWe MH(opManyu, Heo6Xoqumoit st 3¢ GeKTUBHOTO
BBITIOJTHEHUS MTPO(eCCUOHANIBHBIX 33/]ay, MPo(eCcCrOHaNTBLHOTO U TMYHOCTHOTO Pa3BUTHS.



OK 5. Mcrnonb30BaTh UH(OPMALMIOHHO-KOMMYHHUKALIMOHHbIE TEXHOJIOTMU B NIPO(eCcCHOHaIbHOM
JlesITe/IbHOCTH.

OK 6. Paborate B Ko/uleKTHMBe M B KOMaHJe, 3((heKTHBHO 0O0IaTbCsi C KOJUIeramy,
PYKOBO/ICTBOM, ITOTpeOUTEISMHU.

OK 7. bpatb Ha cebsi OTBETCTBEHHOCTh 3a pabOTy uieHOB KOMaH/b! (MOJUMHEHHBIX), 3a
pe3yJIbTaT BbIMIOJIHEHUS 3a/JaHUM.

OK 8. CamocTosiTe/IbHO OIpefeNiATh 3aJaud MpodecCUOHANBHOIO U JIMYHOCTHOTO Pa3BUTHS,
3aHUMaTbCsl caMoo0Opa3oBaHKeM, 0CO3HAHHO IJIAHUPOBATh MOBBILLIEHe KBaTU(pPUKaLIIK.

OK 9. OpueHTHpOBaTbCS B YCJOBMUAX 4YaCTOW CMeHbl TEXHOJIOTHMH B Mpo(decCMOHaTbHOU
JlesITe/IbHOCTH.

1.5. MecTo yueOHO# JUCHUIUIMHBI B y4eOHOM Imu1aHe:  00111eo0pa3oBaTe/IbHBIN LK.
YuebHast AUCLUITIMHA OTHOCHTCS K TIPEIMETHOM 06/1aCTH  eCTeCTBEHHbIe HAyKH

(punonozus; uHocmpaHHbili A3bIK; 0bWeCmeeHHble HAyKu; Mamemamuka u UHpOpMamuka;
ecmecmeeHHble HAyKu; ¢pusuyeckass Kyabmypd, 3K0/A02Uusl U OCHO8bl be3onacHocmu
Jcu3HedesimenbHOCMb) U sIBAsieTcsl  (obwjell, no 6blOOpy U3 00s3ame/nbHbIX NpeoMemHbIX
obsnacmeli, donoHUMeAbHOU) JUCLITUTMHONW 00111e00pa30BaTe/IbHOTO I[UKIIA.

1.6. KosmmuecTBO 4acoB Ha OCBOeHNE TMPOrPaMMbl y4eOHOH AMCLUIIIHHBI:

MaKCUMasibHOM yueOHOM Harpy3ku obyuatorrierocsi 183 yaca, B TOM 4KCIIe:
00s13aTe/TbHOM ayJUTOPHOU yueOHOM Harpy3ku oOyyatoierocst 122 vaca;
caMocCTosITe/IbHOM paboTkl obyyatorierocs 61 yvac.



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

Bup yueoHo# paboThI O6%vem uacos
Makcuma/ibHas yueOHasi Harpy3ska (Bcero) 183
OO0si3aTe/IbHAsI Ay JUTOPHAA yue0Hasa Harpy3kKa (Bcero) 122
B TOM UHCJIE:
naboparopHele paboThI 13

MPpakKTUUYECKHE 3dHATHUSA -

KOHTPOJIbHBIE pabOThI -

CamMocTrosTe/ibHasA padoTa o0yuaromerocs (Bcero) 61

Hmoezoeas ammecmauyus 8 d)opme 3K3ameHda




2.2. IIpumepHbili memamuyecKuli N1aH u codepxcarue yuedHoli oucyunauvvt PU3HKA

HaumeHnoBaHue pa3fe/jioB u
TeEM

CopepxaHue yueOHOro marepuaJa, 1adopaTropHbie pad0oTbl M IpaKTHYeCKHe

O0Bem yacoB

YpoBeHnb
O0CBOEHUS

1

3aHATHA, CAMOCTOATE/ILHAasA PadoTa 00yJaromuxcsa
2

4

BCero

ayuT

BBepaenue

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;

- OCHOBHbIE 3/IeMeHTbI (PU3UUeCKOM KapTHHBI MUpa

OK2

du3uKa B NO3HAHUU
NPOCTPAaHCTBA, BellecTBa u
HoJIs

Copepxanue yuye0HOro mMarepuasa.

Bo3HuKHOBeHre (M3MKU KakK KCIepUMeHTalbHOM HayKu. HayuHbll 5KCiepuMeHT U
ero ocobeHHocTH. MogenupoBanue (pU3NUYeCKUX $SIBJEHWM W TipolleccoB. HayuHas
runote3a. ®usnueckas Mmozenb. HayuHas Teopusi. ba3oBble (usnyeckue BeIMYUHBIL:
JUTMHA, BpeMms, Macca. Ponb MmaTeMaTuku B pusuke.

CamocrosATe/IbHasA paboTa 00ydJaroUxcst
OcHOBHBIe 3/1eMeHThI (hH3UUeCKOW KapTUHbI MUpa




Pa3gen 1 MexaHuKa

36

24

12

Tema 1.1. Kusemaruka

YMeTb: - Haxo[uThb MyTh, MepeMellleHHe, CKOPOCTh AJisi BCeX BUJOB [IBHXKEHHS
(aHanmUTUUECKU WM rpaduuecky), yCTaHaB/IMBAThb 3aBUCUMOCTH CKOPOCTH Tejia OT
yrJjla HakjioHa rpaduka x(t), cTpouTh rpaduKu 3aBUCUMOCTH V(t), a(t), x(t), A Bcex
BU/IOB [IBW)KEHUS, HAXOAWUTh Tpadruecku M aHAJUTUUYECKH MeCTO U BpeMsi BCTpeuu
TeJl, HAXOJUTh XapaKTePUCTHKHU TeJl TIPY CBOOOJHOM TMajieHnH, KoJiebaHusX;

- pacKpbiBaTh (hM3UUECKUN CMBIC/T IPUHLUTIA OTHOCUTETbHOCTH JABW)KEHHUSI;

- yKasbIBaThb T'PaHULIbI U yCJOBUSI TIPUMEHeHHsl TIpe/ICTaB/eHtsl Tejla MaTepUaIbHOM
TOUKOI;

- BBIYMC/ATH [JA/JbHOCTh TIONETa Tesia, OpOIIeHHOro 107 YIJIOM K TOPU30HTY,
TOPU30HTAJTBHO, BBICOTY MOABEMA TeJia, OPOIIeHHOTO BEPTHUKABHO;

- pellaTh 3a/jaud Ha HaXOXK/JeHue JJIUH U TIPOMe)KYTKOB BpDeMeHH B PeJIITUBUCTCKOM
MeXaHUKe, Ha 3aKOH CJI0XKeHUsI CKOPOCTeH.

- IPOBO/IUTh CPaBHHUTE/IbHBIN aHaM3a PABHOMEPHOI'O ¥ paBHOIIePeMeHHOT 0
JIBDKEHUM;

- ipyobpeTaTrh OrmbiTa paboThI B rPYTIIe C BITIOJHEHHEM pa3/IMUHbIX COLIMATbHbIX
poJiel;

- pa3pabaTbiBaTh BO3MOXKHYIO CHCTEMY [JeMCTBUI U KOHCTPYKLIUM JIJIs
9KCIMepUMEeHTaIbHOT O OripeZie/ieHus1 KHHeMaTUUeCKUX Be/TUUKH.

3HaTh: - MOHATHS: MeXaHWYecKoe BWKeHHe, KUHeMaTHKa, Tel0 OTCYéTa, CUCTemMa
OTCuéTa, TpaeKTOpHWs,  paJuyC-BeKTOp, 3aKOH  [JBWKEHUs, paBHOMEepHOe
MpSIMOJIUHEMHOe ~ [IBWDKEHWe, paBHOYCKOPeHHOe  TIPSIMOJIMHEWHOe  /IBWXKeHUe,
paBHO3aMe/l/IeHHOe  TIPSIMOJIMHeHOe  /IBWKeHWe, Oa/l/TMCTHUeCKOe — JIBYDKEHMUE,
KosiebaTeslbHOE AIBWKEeHHe, TapMOHUYeCKHe KoebaHws;

- MOZle/ii: MaTeprasbHasi TOUKa;

- BeJIMUMHBI: TlepeMellleHre, MyThb, CKOPOCTh (CpefHsisi, MTHOBEHHasi, OTHOCUTeJIbHas),
yCKOpeHue,

TaHTeHL[Ma/bHOe YCKOpeHHe, HOpMasjbHOe YCKOpeHHe, yIrjaoBas CKOPOCTb, 4acTOTa
BpallleHus], [IeHTPOCTPEMUTE/IbHOE YCKOPEHHE;
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- 3aKOHBI: DPAaBHOMEDHOTO TMPSIMOJIMHEWHOTO  [BWKEHHs, pPaBHOYCKODPEHHOTO
TIPSIMOJTMHEMHOT'0  IBIKEHHs, CBOOOAHOTO TiafieHus, Oa/yTHCTHUeCKOTO JBIDKEHMS,
rapMOHUYECKHX KOojie0aHWMH, PeIITUBUCTCKUM 3aKOH CJIOXKEHHSI CKOPOCTeH, MOCTY/1aThl
OUHIIITeHa.

OK2-OK7
1.1.1.MexaHuyeckoe Copepxanue yuyeOHOro Marepuasa. 9
ABIKeHHe. PaBHOMepHoe [TonsaTe MexaHWueCKOro ABWXKeHUs. MarepuanbHasd Touka. Teno orcuéra.
NpsIMO/IMHEHHOe /IBIDKEHHE | TpaekTopus. ITyTs. [Tepemerrienre. CKopocTb. KOOPAMHATHEINM U BeKTOPHLIHA CrIOCOGHI
3a/laHusl T10JI0’KeHUsI MaTepyuarbHON TOUKM B NIPOCTPAHCTBe U BO BpeMeHHU. [loHsTHe
PaBHOMEPDHOIO  TpPSIMOJMHEMHOrO  [BWXKeHHWs. ['papuueckoe  mpefCcTaB/ieHHe
1.1.2. ismwkenne c PaBHOMEPHOTO MPSAMOJIMHEHOIO JBIKeHHe.
NOCTOAHHBIM yCKOPEHHEM PaBHONepeMeHHOe [IBIKEHHE.
CBo0OopiHOe mafieHue 2
[TageHvie Ten B OTCYTCTBUM CWJI COTNPOTMB/eHUs Bo3ayxa. [lajeHue Ten B
Bo37yxe. Bo3HUKHOBeHHe Oa/mucTUKU. TpaeKkTopusi [BIDKEHUsS B TI0JIe TSDKECTH.
I'paduk OGammictuueckoro gBwkeHUs. CKOPOCTb TIpU Oa/TMCTUYECKOM JBYIKEHHUH.
1.1.3.PaBHOMepHOe bannuctrueckoe fABWKeHNWe B aTMOC(epe.
ABHIKEHHE 110 OKPY)XXHOCTH Buzbl nepuogrueckoro ABwkeHUs. PaBHOMepHOe JBYKeHue 110 OKPY>KHOCTH U 2
ero xapakrepucTuku. KosnebarenbHoe [BIDKEHHWE U €r0  XapaKTEPUCTHKH.
'apMoHHUecKue KojebaHwus.
CamocrosTenbHasA pabora ob0yuaromuxcs
YreHue [JOTIOJTHATETBHOM IMTepaTyphl 1o TeMe: «[IpumeHeHne OanIMCTHUeCcKoro
JIBYDKEHUsI, BOSHUKHOBeHHe 0a/lyTUCTUKI»
15 10

Tema 1.2. IlunamMuKka

Ymersn: - TPUBOAWTH TIPUMEPHI  OMBITOB, OOOCHOBBIBAIOIIWX, TIPUHIUIT
OTHOCUTETbHOCTH ['anusesi, OMBITOB, MO3BOJSIFOLIUX MPOBEPUTH 3aKOH BCEMHPHOTO
TSATOTEHUS;

- UCTIOJTb3YsI TeOpeTUUecKre Moziesiv, OObsICHITh He3aBUCUMOCTh YCKOPEHHsI OT MacChI
TeJI TIPY UX CBOOOJTHOM TIa/IeHUH;

- yKa3blBaTb YC/IOBHS W TPaHULIbI MpHMMeHeHWsi BTOporo 3akoHa HblOTOHa, 3aKoHa
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I'yka;

- W3MepsTh yCKOpeHHe CBOOOJHOrO TmazieHus, KO3(GUIMeHT TPeHHs CKOJIbKeHMUs,
JKeCTKOCTb IPY’KUHBI;

- pacKphIBaTh CMbIC/ (PM3MYeCKHX 3aKOHOB: Hbl0TOHA, I'yKa, BCEeMUPHOIO TATOTEHKS;

- BBIUMCJIAITh YCKOPEHWe Teja IO 3a/laHHbIM CHUIaM, JelCTBYIOLIUM Ha Tejlo, U ero
Mmacce.

3HaTh: - MOHATHS: AMHAMHUKA, WHepIMaabHas CUCTeMa OTCUéTa, CH/a JIeHCTBUs, CUIa
TIPOTUBO/IENCTBYS, YIIPYroe BO3/jefCTBUe, rPaBUTALIVS;

- (husnueckuie BeJTMUMHBI: Macca, CU/a, CUa peakldy OMOpbl, CUla HaTshKeHUs], crjia
TPeHUsl, CH/la TPEHUs TIOKOsl, CH/la TPeHUSI CKOJb)KeHUsI, CHU/Ia TPeHUs] KaueHus, Cujia
TSDKeCTH, BeC Tejla, PeISITUBUCTCKas Macca;

- CBOMCTBA: UHEPTHOCTb;

- TIPUHLIUIIBI: UHEPLIMU, OTHOCUTeTbHOCTH "anunesi, CyTi ep Mo3uLuu CU;

- (pusmueckue siBJIeHUS: ABM>KEeHUe TI0 MHePLIUU, Tieperpy3ka, HeBeCOMOCTb;

- 3aKOHBI: NIePBbIM, BTOPOU U TPeTui 3aKOHbI HbI0TOHA, 3aKOH BCEMUPHOTO TATOTEHUS,
3aKkoH ['yKa, 3aKOH TpeHUsI CKO/Tb>KeHUSI.

OK2-OK7, OK9

1.2.1.3axkonb1 HbroTOHA

1.2.1. Cunsbl B ipupope:
3/IEKTPOMarHMuTHbIE CUIbI
rpaBUTALIMOHHbIE CUJIbI

1.2.4. IIpumeHeHue 3aKOHOB
HbroTona

Cojiep)xaHue y4ye0HOro MaTepuasa.

[Ipunuyun  wHepuuu. VHepuuanbHble  cuctembl  oTcuéra.  [IpuHumn
otHocuTenpHOCTH  ['amunes.  Ilepeeii  3akoH Herorona. Cuna  Kak — Mmepa
B3auMogeiictBus Ten. VHeptHocTh. Macca Ten. [IBwkeHue Tesa TOJ, JelCTBHEM
HeCKO/MbKUX cwil. [IpuHimn cynepno3unmu. Bropou 3akoH HeroToHa. Tpetnii 3aKOH
HerotoHa.

Cuna ynpyroctu. Cuna TpeHus. OJIGKTPOMarHuTHasg I[IpUpPOZA  CUJL
MexaHuyeckast MOZe/lb KpUCTa/lsla. 3aKOH ['yka. 3aKOH TpeHUsI CKOJIbXeHUsl. TpeHuve
KaueHus. ['paBUTaljoOHHas cuja. 3aKOH BCEMUPHOro TAroreHus. Cuia TsokecTu. Bec
Tesa.

Vcropust oTKpbITHS 3aKOHOB HBIOTOHA, TpeHWe B Halllel >KU3HU, 3aKOH BCEMHPHOIO
TATOTEHUs
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JIaGopaTopHas pabora Nel VccnenoBaHue [ABVDKEHWS Tela TIOZ JIeHCTBHEM
TOCTOSIHHOW CHJIBI

KonTposbHas padora Nel «/IlHaMuKa»

CamocTosTeTbHasi paboTa 00y4JaroImxcs

YTeHue [JONIOJTHUTETLHOM JTUTEPATyphI M0 TeMe: «ICTOPUSI OTKPBITHSI 3aKOHOB
HeioTOHa, TpeHHe B Halllel )KU3HH, 3aKOH BCEMHUPHOTO TSATOTEHHUSI»
«Mexanu3mbl B pabote» ([Jokmaz)

Tema 1.3. 3aKOHBI
COXpaHeHUs

Ymern: - TIPUBOJWTH IIPUMepbl OILITOB, I[I03BOJ/IAOLIUX IIPOBEPUTH 3aKOH
COXpaHeHUs1 UMITYJIbCa;

- yKasbIBaTh YCJIOBHS U I'PaHULIbI [IPUMEHeHHs 3aKOHa COXpaHeHWs UMILYJ/bCa, 3aKOHa
COXpaHeHUs1 MeXaHUUYeCKON SHePruu;

- BBIYUCJISITE CKOPOCTH TeJ/1a, UCI0JIb3Ys 3aKOH COXPaHeHUsI MeXaHUUeCKON SHepruu;

- OTIMCBIBATh TIPe00Opa30BaHUs SHEPTUU TTPU CBOOOTHOM TIa/IEHUH TeJl, TIPH IBHXKEHUH
TeJsl C YYETOM TPeHHUs

3HaTh: - INOHATHA: 3aMKHyTas CHACTeMa, I0JHas MeXaHW4YeCKas SHeprusli CUCTeMBl,
KOHCepBaTHUBHas CHcTeMa, abCOIFOTHO HeYNpyruil yjap, abcoroTHO ypyrui yaap.

- (u3Mueckue BeJMYMHBL: KMITYJIbC CW/bl, WUMIIYy/IbC Teja, MOTeHLMalbHas |
KWHeTUYecKasi SHepruu, pabora, cpe/iHsisi U MTHOBeHHasi MOLIJHOCTb;

- IPUHLUI MUHUMYMa MOTeHL[Ma/IbHOW SHepruuy;

- 3aKOHBI: COXpaHeHWs MMIY/bCa, W3MEHEHUsl TOJHOW MeXaHWYeCKOW HSHepruu,
COXpaHeHUsI NT0JIHOU MeXaHUUeCKON SHepruu.

OK2-OK8

12

1.3.1. mnyabc. 3aK0H
COXpaHeHHs UMITY/IbCa
1.3.2. Pa6oTa ¥ MOIIJHOCTH

1.3.3. IloTeHanbHAsA U
KHUHeTHYeCcKas YHeprust

CopepxaHde y4eOHOro MaTepuaJia.
Vimnybc. 3aKOH COXPAHEHUS] UMITYJIbCa U PEaKTHBHOE JIBHKEHHE.

PaboTa ¥ MOIIIHOCTb.

HOTEHLH/IaI[I)Haﬂ M KMHETHYEeCKasd SHeprus
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3aKkoH COXpaHEHUs JHEPrumn

3aKOH COXpaHeHUsT MeXaHUUeCKOU SHeprum.

2
JIaGopatopHass pabora Ne2 CoxpaHeHHe MeXaHWUYEeCKOW SHEepruu IpH JABWKEHWU 2
TeJa MoJ JeCTBUEM CHUJT TSHKECTU U YIIPYTOCTU
CamocrosTenibHasi pabora o0yuyaroImxcs 4
[TogroToBka coobOujeHM 10 TeMe «VICTOpUS OTKDBITHUS 3aKOHOB COXPAHEHUS»,
«[IprMeHeHUe peaKTUBHOTO ABWKEHUS»
0O0630p cOBpeMeHHbIX MEXaHU3MOB B TEXHOJIOTUH
Pa3pen 2. MounekyaspHas 27 18
¢pusuka. TepmoguHamMuka
15 10

Tema 2.1 MouieKy/sipHO-
KHHeTHuYecKasi Teopus
H/leaJIbHOro rasa

YMerb: - OOBSCHATH W3MEHEHWs, TPOMCXO/IIME B BelecTBe TpPU (a30BbIX
repexojax, MpUBOAUTh TIPUMeEPSI T7Ia3MEeHHOI'0 COCTOSIHUS BelleCTBa,

- pellaTh 3a/lauyd C WCMOJb30BaHUEM (OPMYJ KOJMYECTBa BeIleCTBa, MOJISIPHOM
Macchbl.

- BbIBOJUTBH OCHOBHOe ypaBHeHue MKT,

- BBIBOJUTh ypaBHeHUe KianelipoHa-MeH/jeneeRa,

- n300paXkaTh rpadUuecKy U30TPOLIECCh] B PA3/TMUHBIX KOOPJMHATHBIX OCSX,

- peliaTh 3a/ja4M Ha ra3oBble 3aKOHbI

- omIpe/ie/ISITh TIapaMeTphl BellleCTBa B ra3000pa3HOM COCTOSTHUM U TIPOUCXOSIIUX
ripotieccoB o rpadukam 3asucumoctu p (T),V (T), p (V).

- SKCnepuMeHTanbHoe ucciaenoBaTe 3aBucumoctu p (T), V (T), p (V).

- YKa3bIBaTb T'PaHULIbI 1] IPUMEHUMOCTU MO/IeNU «H/jeanbHbIM ra3» U 3akoHoB MKT
3HaTh: - MOHATHS: aTOM, MOJIEKY/Ibl OTHOCHUTeJ/IbHasi Macca aTroMa, M0Jib, KOJINYeCTBa
Bell[eCTBa, CTallMOHApHOe PaBHOBECHOE COCTOsIHMe Tasa, IpoLiecc, U30TepMa, U30X0pa,
n3obapa;

3aKkoHbI: [JanbToHa, boinis-Mapuortra, ['eii-JIroccaka, [lapns;

-OCHOBHBI€ TI0JIOXKEHUSI MOJIEKYJIIPHOM TeOPUH CTPOEHHs BelleCTBa;

- 0cOOEHHOCTH CTPOEHUsI Bell[eCTBA B TBEPZOM, KUAKOM M ra3000pa3HOM COCTOSIHUM;
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¢bu3nueckre BeJIMUMHBI: TeMIlepaTypa, CpeJHssi KBaZipaTUUHas CKOPOCTb, JAaBJIeHHE
rasa,

- 3HaueHWe TIOCTOSHHbIX bBosbiiMaHa, JloumiMuATa, yHUBepCanibHOM Ta30BOM
[IOCTOSIHHOM,

- ypaBHeHUe MeHieneeBa- KiarnelipoHa;

-COOTHOIIIeHHe Mex1y 1iKanamu TemnepaTyp (Lenbcusi, KenbBuHa, @apeHreiita);

- MHUKPOCKOIWYeCcKHe TapaMeTphl, XapakTepu3ylollue ABMKeHWe MOJeKyJ: Macca,
MOJIeKY/Ibl, CKOPOCTb, UMITYJIbC, KHHETUUECKast SHeprus;

- MaKpOCKOMUUeCKHe TlTapaMeTphbl: Macca rasa, fiaBjieHue, 00bEéM, TemriepaTypa;

- CyTh pacrpejesieHrs MOJIeKy/ W/jeaqbHOro Tas3a 1o CKOPOCTSIM.

OK2-OK7

2.1.1.0cHOBHbBIE N0/I0KeHUsA
MKT. bpoyHoBckoe
ABYDKeHHe

HNpeanbHbI ras.
OcHoBHoOe ypaBHenne MKT
H/iea/IbHOI'0 ra3a
2.1.2. Temneparypa

2.1.3. YpaBHeHHUe COCTOSIHUA
WjeaqbHOro rasa. I'a3oBbie
3aKOHbI

Copepxanue y4yeOHOro mMarepuaJa.

Vcropust aromuuecknx ydeHud. Mogenb MarepuanpHOro Tesa. Mosekyna.
ATtom. Monb. MonsdgpHas wacca. IloctosHHas ABorazpo. Buibel arperaTHbIX
COCTOSTHUM.

OOmbsicHeHHe arperaTHbIX COCTOSIHMM BellleCTBA Ha OCHOBE AaTOMHO-
MOJIEKYJ/ISIPHBIX TIpefcTaBieHnd. Mogens uieansHoro rasa. Cesase MexJy JaB/leHreM
Y CpeJjHel KUHeTUUeCKOU sHepryeli MosieKy rasa. OcHoBHoe ypaBHeHre MKT.
AbGcosnroTHas Temriepatypa Kak Mepa cpeJjHell KWHeTHUeCKOM SHepryuy YaCTHLI.

YpaBHenne MeHngeneeBa-KnaneiipoHa. V3otepmuueckuii, m300apHbIA, HW30XOPHBINA
TIPOLIeCChI.

JIaGopaTopHasa pab6ora Ne 3 l3yueHne 0JHOTO M3 U30TPOL[ECCOB

KonTposabHas padora Ne 2«dMKT uzeansHOro rasa»

CamocTosTe/TbHasi padoTa 00y4yaroIUXCs
PereHue 3alay Ha Ta30Bble 3aKOHBI, TIOATOTOBKA coobrmenmii: «Ilna3ma», «Vcropus
aTOMHUYECKUX YUeHU»

Tema 2.2. B3auMHbIe

YMeThb: - ONUCHIBATH nponecc CKWXeHHK ra3a rnpu €ro u30TeEpMUUYECKOM CXKATHH;
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npeBpaiieHus XujaKo CcTeH U
ra3oB

- OTTMCHIBATH SIBJIEHUS] CMAUMBaHUs U KalU/IIPHOCTH;
- ONUCHIBaTh TpeoOpa30BaHUSI SHEPrUM TIPU TIpOLleCcCcaxX WCIApPeHus, KHUIeHUs,
KOH/IeHCalluu;

- peliaTh 3aZiauv Ha (OPMYJIbI BJIAXKHOCTH BO3/lyXa, BBICOTHI TIOAHATHUS >KUIAKOCTH T10
KaIi/uisipam.

- U3MepATh BJIAKHOCTU BO3JyXa.

- PaCCUUTBLIBATh KOJMYECTBA TEIIOTHI, HEOOXOAMMOTO /IJIsi OCYIL[eCTB/IEHUS TTpoIiecca
repexo/ia BellecTBa U3 OAHOTO arperaTHOr0 COCTOSIHUS B [IpyTroe.

- IPUBOZIUTL TPUMEPhI KaITW/IIIPHBIX SIBJIEHUH B OBITY, MPUPO/Ie, TEXHUKE.

3HaTh: - MOHATUS: (a30BbIN Mepexoi, KpUTHUUecKasi TemriepaTypa, rap, HachI|eHHbII
rap, ZiaBjieHre HaChII[eHHOTO Tlapa, TTIOBepXHOCTHAas SHepTus,

- (U3MYeCKyr0 CyTh TMPOLECCOB W sIBJIeHWN: TapooOpa3oBaHusi ( HWCTHapeHUs U
KUTIeHHs1), KOH/IeHCal[uK, TIOBePXHOCTHOTO HaTsKeHUs, CMaurBaHusl, Kalu/ispHOCTH;
- oTIpe/ie/ieHre OTHOCUTeTbHOW BIaKHOCTH BO3/YXa;

- TeMIepaTypy KUIeHUs1 BOJbI PH HOPMaJ/IbHOM /IaB/IeHUM.

OK2-OK5

CamocrosiTe/TbHasi padoTa 00y4yaroIUXcs
YTeHue [JOTIOTHUTETEHOM TMTEPaTyphI 10 TeMe: «KumeHue KUJKOCTH, UCTIO/Tb30BaHHEe
KalW/JISIPHBIX SIBJIEHH»

Tema 2.3. TBéppoe Tesn0

Ymerb: - 00bsicHATH Ha ocHOBe MKT cBoiicTBa KpUCTa/IoB, siBjeHre fedopmariiy;
- ompeZieNnaTh BUJ Aedopmaruy;
- pellaTh 3a/aud Ha KO3(Q(QULIMEHT JTMHeHHOro paclIvpeHys, Ha 3aKoH ['yka;

- IPUMeHsTh (PH3HUecKue MOHSATHS U 3aKOHbI B yueOHOM MaTepHarie
npo¢eCCUOHaIBLHOIO XapaKTepa;
- UCII0/Tb30BaTh VIHTEpHET s MovcKa MHGOpPMaL|u 0 pa3paboTKaxX U MPUMEeHEeHUSIX
COBpPEeMEeHHBIX TBep/bIX U aMOp(HbIX MaTepuasioB
3HaTh: - TOHATHSA: KPUCTA//IMUeCKas pellfTKa, y3e/l KpPUCTa/uVIMyecKOW pelléTKH,
MOJMMOP(U3M, MOHOKPHUCTa/l, TMOJUKPUCTAN, aHU30TPONUsl, aMop(Hble Terna,
KOMITO3UTHI;
- (hY3MYeCKyI0 BelTMYUHY-HaNpsyKeHue;
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- 3aK0H ['yka, pusnueckuii cMbics mogy/ist FOHra;

- CyTh KaXX/I0T0 BUAAa AedopMaliuii: YIIpyrou, MmiacTUYecKou;

- (pU3MUeCKyI0 CyTh XapaKTepUCTHK: TIpe/ie/sT YIIPYTOCTH, Tpefiesl IPOUYHOCTH;

- 0CO00EeHHOCTH CTPOEHHSI W CBOMCTBA KPHUCTA/UIMUECKHUX, aMOpP(HBIX Ten |
KOMITIO3HUTOB;

- (hopMyJIBI 7151 BBIUMC/IEHUsI [JTUHBI M 00bEMa Testa Tipu 000 Temrieparype.
OK2-OK7

2.3.1. TBeppgoe Tes1o

Copepxanue y4yeOHOro mMarepuaJa.
Mogens cTpoeHMsi TBepAbIX Tel. MexaHMuecKue CBOMCTBA TBepPAbIX TeJl.
Kpucrannuueckre v amopdHbie BelljecTBa. JKuUJKue KpUCTAJUIbI.

CamocrosiTenlbHass pabora oOyuaromuxcs
- pelleHue 3a/ja4 Ha 3aKoH ['yka
- IOATOTOBKA Co00IleHHH 110 TeMe: «Pu3MKa TBEpZJOro Tesia»

Tema 2.4.
TePMOJUHAMMKH

OCHOBBI

YMeTb: - NpyUMeHSITh NIepBbIi 3aKOH TEPMOAMHAMUKHU K U30MpoLieccam U K
a/inabaTHOMY TPOLECCY, OOBSCHATh YCTPOWCTBO Y MPUHLIUIT pabOThI TEIJIOBOTO
[IBUraTe/isi, IpUBOJUTD NPUMEpPHI OMBITOB, TO3BOJISIFOIUX NTPOBEPUTH EePBBIN 3aKOH
TepMO/JUHAMUKU, UCII0JIb3YS TEOPEeTHUeCKHe Moienn: 1. HeoOX0IUMOCTh
Terionepesauu Jijisl OCyLeCTB/IeHUsI U30TepMUYECKOro TpolLiecca, 2. HarpeBaHue rasa
TIpY OBICTPOM C)KaTHUM U OXJIXK/IE€HUM Ta3a MPH ero paciivipeHny, 3. TOBBIIIIEHU!
JlaB/ieHUs rasa Ipy ero HarpeBaHUM B 3aKPbITOM COCY/le; PACKPbIBaTh (M3UUYECKUI
CMBICJ/I 3aKOHOB TePMOJVHAMUKU; BBIYMC/ISAT YCTAHOBUBILYIOCS TeMIIepaTypy,
HCTI0JTb3YS1 ypaBHEHHe TeryioBoro OaaHca, KIT/I TerioBoro ABuraresisi, pemaTth
3a/lauM C UCTIOb30BaHKeM (hOpMyJT IepBOro 3aKOHa TeEPMOJUHAMHKH, PabOThI ra3a B
n300apHOM mpotiiecce, KIT/I TerioBbIX JBUTaTe/IeH, paCcCUUThIBAaTh HW3MEHEHUS
BHYTPEeHHEH 3HePruM TeJl, paboThl U IepeJaHHOTO KOJTMUeCTBA TeTIOThI C
WCII0/Ib30BaHKeM I1epBOro 3aKOHA TePMOJMHAMUKH.

- YMeTb BeCTU JUAJIOT, BbICYLIMBATh MHEHME OIMOHEeHTa, Y4aCTBOBAaTh B JUCKYCCUH,
OTKPBITO BbIpa)KaTb ¥ OTCTaUBaTh CBOIO TOUKY 3PEHWS.

3HaTh: -mpeAMeT U3yUeHUs] TePMOJAMHAMUKY;
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- TOHSTHS: BHYTPEHHsISI SHEPTHs Teja, CTereHb CBOOO/bI, UMC/IO CTEreHer CBOOO/bI,
TEIUIOU30/IMPOBaHHasi  CHUCTeMa, 3aMKHYTbIM LMK/, TIPOLIeCChl:  aArabaTHBIN,
HEoOpaTUMBbIH; - GU3NUeCKHe BeTMUUHBI: KOTMUEeCTBO TerioThl, KIT/I;

- TIepBbIi ¥ BTOPOM 3aKOHBI TEPMOIMHAMMKH;

- QopMmynbl: A1 BHYTPEHHEM SHEPrMM WeaJlbHOTO rasa, paboThl rasa TIpU
pacCIliMPeHrH U CKaTuu, Npu usorporieccax, KIT TeryioBoro gsuraresis;
-3K0JIOTHYeCKHe TIpo0/IeMbI, CBsS3aHHBIE C pabOTOH TEI/IOBBIX JBUTATeel

OK2-OK9

Copep)xaHde y4eOHOro MaTepuaJia.

2.4.1. JHepreTuyeckue [IpegmeT usyueHuss TepMOAMHAMUKU. BHYTpeHHsIs SHeprus uzieasbHOro rasa. 2
Be/IMYNHBI TEPMOUHAMUKH | J[3MeHeHre BHyTPeHHel 3Hepruu. PaboTa ra3a B M30mpoLieccax.
ITepBblii 3aK0H
TepMOJJUHAMHMKH [TepBbIii 3aKOH TePMOJUHAMHKH. A/fnabaTHBIN TpoLecC.
2.4.2. BropoH 3aKoH Tennoesle gurateny. KI1J tennosoro asurarens. Iukn KapHo. TeroBsie 2
TepMOAWHAMUKH. TenioBble | npyrateny 1 oxpaHa OKpysKaroleii cpesibl. BTOpOii 3aKOH TepMOAMHAMUKH
ABUraTe/ M
CamocrosTenbHas pabora 4
Peluenue 3aau Ha HaxoxeHve KIT/]
[MoaroroBka Jj0k/1aj0B M0 TeMe «VICTOpPUsI OTKPBITHS TETUIOBBIX JABUTaTenei»
Pazpen 3. D/ieKTpoUHAMHKa 45 30 15
Tema 3.1. DjieKTpocTaTHKA YMeTh: - MPUBOJUTE TIPUMEPBI OIBITOB, 000CHOBBIBAIOIIUX HAyUYHbIE IPeCTaBIeHUS 15 10 >

Y 3aKOHBI: CyIL[eCTBOBaHUs [IBYX BUZIOB 3/IEKTPUUECKUX 3apsZioB, 3aKoH KyoHa;

- pacKpbIBaTb CMBICT (U3UUECKMX 3aKOHOB U TIPUHLIUIIOB: CYyTIEPIIO3WL[MH, 3aKOHOB
COXpaHeHHsl 371IeKTpUUecKoro 3apsza, KymnoHa;

- COMOCTaB/ISITh SHEPTUIO CBSI3U 37IeKTPOHA C aTOMOM TPOBO/JHUKA, MOMYIIPOBOAHUKA U
[M3/1eKTPUKa;

- IPUBOJUTH TIPUMEPHI UCTIOIb30BAHMUS SHEPTUH 3/IeKTPOCTaTUUYeCcKoro ToJis;

- BBIUMUJISATh CUJTY B3aUMO/IEMCTBUSL MEXY [BYMSI TOUEUHbIMHU HEMO/IBH)KHBIMU




3apsilaMH B BaKyyMe; CHITy, IeMCTBYIOIYIO Ha 3JIEKTPUUYECKUH 3apsi]] B
3JIEKTPUUECKOM I10J1€; HAMPSDKEHHOCTD 3/IEKTPUUECKOTO T10JIsI, CO3JaHHOTO
HECKOJIbKUMH TOUEUHBIMH 3apsiJaMH, UCTIO/b3Ys TIPUHIIMIT CYTIePIIO3UIMK; PaboTy 1Mo
TiepeMeIIeHHI0 3IEKTPUUECKOT0 3apsAzia MeXXAY JBYMsI TOUKaMH B 3JIEKTPUUECKOM
11071, HaTPSDKEHHOCTb OJJHOPO/IHOTO 3/IEKTPUYECKOTO TIOJISI TI0 M3BECTHON pa3HOCTU
TIOTEHI[{A/IOB MeXK/1y TOUKaMHU, OTCTOSIIMMH JPYT OT Jpyra Ha U3BECTHOM
PaCCTOSIHWY, 3apsi/] ¥ SHEPIUI0 KOH/IeHCAaTOPa TI0 U3BECTHOM 37IeKTPOEMKOCTH U
HaTPsDKEeHHIO Ha ero 00K/IagKax

3HaTh: - TIOHATHS: 3JEKTPOCTaTHUECKOE B3aMMOJEHCTBUe, TUHUM HampsHKEHHOCTH
9JIEKTPOCTAaTUUECKOTO TIO/Isl; SKBUIOTEHIMA/bHAsi TIOBEPXHOCTb, OTHOCHUTE/IbHAs
JU3JIEKTPUYeCKast IPOHUIIAeMOCTh CPe/ibl;

- (u3MuecKre BeJUUWHBI: 37€KTPUUYECKUM 3apsi[i, HampsOKEHHOCTb, TOTEHIHal,
TOTeHIWa/lbHast SHEprusi, pa3HOCTb TOTEHI[UA/IOB, 3JE€KTPOEMKOCTb yeJUHEHHOTO
TIPOBO/IHUKA, 3JIEKTPOEMKOCTh KOH/IEHCATOPA;

- 3aKOHBI: COXpaHeHHe 3JIeKTPUUeCKOro 3apsizia, 3akoH KysoHa;

- TIPUHLIUTIBL: CYTIEPIIO3ULIUM 3/IEKTPOCTaTUUeCKUX T10J1el, KBAaHTOBaHUeE 3apsi/ia;
paboThl CH/BI 37EKTPOCTaTUYECKOTO TIOJsl, SHEPTrUM 3JeKTPOCTaTHUeCKOro TOJs,
00BEMHOM MIOTHOCTH SHEPTHUH;

- CTPOEHUE TIPOBO/JHUKOB, IU3/IEKTPUKOB, TIOTYTIPOBOJHUKOB.

OK2-0OK9

3.1.1.9nekTprueckui
3apsj. 3akoH Kysiona.
3.1.2. JneKTpHU4YeckKoe 1moJie.
HanpskeHHOCTB U
MoTeHIual

3.1.3. D1eKTpUYecKoe moJjie
B BellleCcTBe

Cojiep)xaHue y4ye0HOro MaTepuasa.

3apsi- WCTOYHMUK 3/IeKTPOMAarHUTHOro 1oJsisl. KBaHTOBaHMe — 3apsija.
OneKTpusaLyd Tesl. 3aKOH COXpaHeHus 3apsAja. 3akKoH KysioHa.

CuioBasi XapakTepUCTHKA 3JIeKTPUYECKOro I10/s. JIMHWKU HalpsyKEHHOCTU

3JIEKTPOCTAaTH4eCKoro mnoss. [IpuHIMN Cyneprnosuiyy 3/1eKTpPOCTaTUYeCKUX I0JIei.
O/leKTpUUecKoe TI0jIe [AWMOJA. OJIEKTPOCTaTUUeCKoe II0jie 3apsDKeHHOM  C(epsl.
AHnanorus [ABWKEHUS YaCTUL] B 3JIEKTPOCTaTUYECKOM U TPaBUTALMOHHOM IOJIAIX.
[TorenuumanbHas sHeprus. [loTeHMan 3/1eKTpOCTaTUUeCKOro T10JI.
CBoOoHble U CBsi3aHHbIe 3apsifbl. [IpOBOAHUWKH, OU3MEKTPUKH, TOTYTPOBOJHUKU.
[V37eKTpUKM B 3/IeKTpOCTaTU4yecKoM Iiojsie. OTHOCUTesIbHAs —AU3JIeKTpUUecKas
TIPOHULIAEMOCTL cpefibl. ITpOBOJHUKY B 3/1€KTPOCTATUUECKOM I10J1e. DJIeKTpOCTaTHye-
CKast UHAYKLMS. PacnipesiesieHye 3apsijoB 110 [IOBEPXHOCTU IIPOBOJHUKA.
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3.1.4. D/1eKTPOEeMKOCTb.
KonpeHcaropsl.

OJIeKTPOEMKOCTb. KoHZIeHCcaTop. DHeprus 3/1eKTPUYeCcKoro moJis.

KonTposbHasi padora Ne 3 «DeKTpocTaTHKa»

CamocTosTeTbHasi paboTa 00y4JaroImxcs
PerrieHre 3a/jau Ha 3aK0oH KyJ/ioHa, HanpsykKeHHOCTh IeKTPHUYeCKOro T10JIs

Tema 3.2. IlocTogsHHBLIN
3/IEKTPUYEeCKHIN TOK

Ymersb: - peluaTh 3a1auM Ha 3akKOH OMa, 3aKOH 3JIEKTPO/IN3a;

- TMPOU3BOJWUTL PACUETHI 37EKTPUUYECKUX Lierell ¢ mpUMeHeHueM 3akoHa Owma [sst
ydJacTKa Lield W TOJHOM LieNd W 3aKOHOMEPHOCTeM T0C/Iel0BaTeIbHOTO U
rapasiie/lbHOr0 COeIMHEHHs TPOBOJHUKOB;

-coOMpaTh 3/IEKTPUUYECKHE T[eTIN;

- n3mepsTh J/1C ¥ BHyTpeHHee coeliHeHVe UCTOYHHUKA TOKa

- OOBSICHATL Ha TIPUMEpE JIeKTPUUECKOH TIeMH C [ByMst ucTouHuKaMu Toka (3/]C), B
KaKOM CJTyuae UCTOYHHK 3/IeKTPUUeCcKOl SHeprur paboTaeT B peXkrMe TeHepaTopa, a B
KakOM — B pPeXKFMe TI0TpeOuTess.

- OmpeJieNIATh TemrepaTypy HUTH HaKaauBaHUSI.

- UCTI0/Ib30BaTh VIHTepHeT /isi MoMCKa MH(OPMALUY O MepCreKTUBaX pa3BUTHS
TM0JIyTIPOBO/JHUKOBOU TeXHUKHU.

3HaTb: - TIOHATUSA: CTOPOHHMe CWibl U IJC, MOLIHOCTb 3/IEKTPUYECKOrO TOKa,
3/1eKTPOJIU3;

- 3aKOHbI: OMa /71 y4yacTKa LeMu, AJis OHOU Leny, [xoyns-JleHua, 371eKTpoaun3a;

- IpaKTHUYeCcKoe NIpUMeHeHre: 3/1eKTPOJIN3 B MeTa/VlypruM U rajibBaHOTEXHUKE
OK2-OK9

15

10

3.2.1. DneKTprUueCcKuM TOK.
3akoH Oma /15 yyacTKa
Henu

3.2.2. PaboTa ¥ MOIIHOCTh
3/IEKTPUYECKOro ToOKa

Copepxanue yuye0HOro mMarepuasa.
Cuna toka. [I10THOCTh TOKa. Y C/I0BUS CyllleCTBOBaHUS 3/IEKTPUUECKOTO TOKa.
CorpoTyrBieHue. yze/lbHOe CONpoTHBIeHre. 3aKoH Oma /i1 ydacTKa Lieru.

PaboTa, MOIITHOCTB, TETJIOBOEe AeHCTBHE TIOCTOSTHHOTO TOKa.
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3.2.3. 3[1C. 3akon Oma pns
MOJ/THOM IIeru

Nctounuk Hampsbkenus. 3AC. 3akoH Oma pans nonHod — IlocnespoBaTesnbHOE U
Trapajuie/ibHOe COoeJiJMHeHHe.

JlabopaTtopHas pa6ora Ne 4 V13yueHre CMeIIaHHOTO COeAMHEHNsI TIPOBO/IHUKOB.

JlabopatopHas  pabGora Ne 5 I3mepenne O/IC U BHYTpPEHHEro COeJUHEHUS
VCTOYHHUKA TOKA.

CamocTosTeTbHasi paboTa 00y4JaroIMuxcs
Perienvie 3azau.
[MToaroroBka coobiieHu 1o TeMe: «IIprMeHeHHe CBePXIPOBOJUMOCTH»

Tema 3.3. MarauTHoe 110J1e.

YMerb: - pelath 3ajjaud: C MpUMeHeHHeM (OpMY/ MarHWTHOM WHAYKLMH, CHJIbI
Awmmnepa, cunsl JlopeHiia,
- YMeTb 3KCIIepUMEHTA/ILHO OIpe/ie/IsaTh HarpaB/ieHne UHAYKLINA TOCTOSTHHOTO
MarHuTHOTO TIOJIf ;
- OOBSICHATH TIPUHLIMIT JeCTBUSI MacC-CIieKTporpada, yCKopuTenei 3apshKeHHbBIX
YyacTUL;
- OOBSICHSIT POJIb MAaTHUTHOTO TIO/IST 3€MJTH B JKM3HU PaCTeHH, )KUBOTHBIX, Ue/I0BeKa.
3HaThb: TOHATUS: MarHUTHas MHAYKLUS, MarHuTHasi [POHUL@eMOCTb, JIMHUM
MarHMTHOU MH/YKLIMM, MarHUTHOe 110J1e, crja JlopeHija, 3aKk0OH AMIiepa;

- TPOMKOI OBOPHTE/Ib;

- JJIEKTPOU3MEpUTE/IbHbIE HpI/I60pr;

- IIPDUHLMUIT ,E[eﬁCTBHH J3JIEKTPOABUI'aTeJIA;
OK2-OK7

3.3.1. MarauTHoOe noJie
3.3.2. 3akon Amimiepa
3.3.3. Cua J/lopennja

CopepxaHde y4eOHOro MaTepuaJia.
B3aumogeiictBue TokoB. MarnutHoe mnosie. [IoCTOSIHHbIE MarHWTBI MU MarHUTHOE
T0JIe TOKaA.
3akoH Amriepa.  J/eKTPOJBUraTe/Ib.
Cuia JlopeHIja. JneKTpou3MepyTe/TbHbIe TPUOOPHI.

NN
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CamocTosATeIbHAsi paboTa 00y4Jarouxcs

1. Pemrenue 3azau.
2. UTeHUe 1OMOJIHATETLHOM JIUTepaTyphl MO TeMe: pa3/ie/ieHre Bell|eCTB Ha IPYIIIbI 110
MarHUTHBIM CBOMCTBaM, IpUMeHeHHe (heppOMarHUTHBIX MaTepHasoB

Tema 3.4. YMmethb: - pelaTh 337lauM Ha MpUMeHeHKe npaBuia JleHija, 3aKkoHa 371eKTpOMarHuTHou | 6
O/IeKTpoOMarHuTHas VHAYKUUU U (HOpMYJly SHePruyd MarHUTHOTO TI0J/Is TOKA.
UHAYKIMS - IPUBOJIUTH TIPMMepbI NIPAKTUUECKOT0 TIPUMEHEeHUs1 U3yUYeHHBIX SIBJIEHUH, 3aKOHOB,
nprubOpOB, YCTPOKCTB.
[IpoBefieHMe CpaBHUTEILHOTO aHa/lr3a CBOMCTB 3/IeKTPOCTaTUUeCKOr0, MarHUTHOTO U
BUXPEBOI'0 3JIEKTPUUECKUX TOJIeM.
-00BSICHATh Ha MPUMepe MarHUTHBIX SIBJIEHUH, TIOUeMy (U3UKY MOXKHO
paccMaTpuBaTh Kak MeTaJIUuCLUTIIUHY
3HaThb:
- [IOHATHSA: 3JIEKTPOMarHUTHast MHAYKLUSL, MarHUTHBIMA MTOTOK, CAMOWHYKLIVS,
BHUXPEBOE 3/IeKTPUUeCKOe T10J1e; 3/IeKTPOMarHUTHOE T0J1€;
- 3aKOoHbI: Papagesa-Makcsesuia, ipaBuio JleHia;
- (pu3MUecKre BeJIMUUHbI: UHIYKTUBHOCTD;
- (hopmyy S5HEprur MarHUTHOT'O TI0JIsl TOKa;
OK2-OK7
34.1.5IB/1eHne Copiepxanue yueGHOro MaTepuaa.
3/1eKTPOMAarHATHOM OnekTpoMarHuTHast UHAYKLMs. O1C MHAYKIMY B IIPOBOJHUKE, IBWKYLLEMCS B 2
HHAYKIIUH MarHuTHOM noJie. 3akoH Papazgesa-Makcsesia. [Ipasuio JleHua.
Buxpegoe 3/1eKTpHyeckoe BuxpeBoe sekTprueckoe rose.
nosie
3.4.3. CamouHAYKIMA CaMOMH/YKLHS.
WHAYKTHBHOCTD NupykTUBHOCTS. PerieHuve 3aau 2
CamocrosTeibHasA paboTa 00ydJaroUxcst
[ToAroToBKa rpe3eHTaLyi 1o TeMe «IIprMeHeHHe 371eKTPOMarHUTHOW UHYKLMN»
Paspen 4. Konebanus u 27 18
BOJIHBI
Tema 4.1. MexaHuveckue YMeTh: - UCC/IeIoBaTh 3aBUCUMOCTh MEPUOia KoeOaHWi MaTeMaTHUeCKOTro 3 2
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KoJie0aHusa

MasiTHUKA OT ero JJIMHBI, MaCChl ¥ aMIUIUTY/IbI KOJleOaHUM.

- ICCJIeIoBaTh 3aBUCHUMOCTh MepHoZa KoeOaHUi Tpy3a Ha MPYKUHE OT ero MacChl U
JKeCTKOCTH TIPY>KUHBI.

- BBIUMCJIATH TIepHoia KosiebaHUi MaTeMaTHUeCKOro MasiTHUKA T10 U3BeCTHOMY
3HAUeHUIO ero AJIVHBI

- BLIUMCJIATE TT€PUO/ia KosieOaHW Tpy3a Ha MPY)KUHE TI0 U3BeCTHLIM 3HAUeHUsSIM eTo
MacCChl U )KeCTKOCTH TPYKUHBI.

- BeIpabaThiBaTh HABLIKKM BOCIIPUHMMATD, aHATM3UPOBATh, epepadaThiBaTh U
MpebSABASTE UHPOPMALMIO B COOTBETCTBUU C TIOCTAB/IeHHBIMU 3aJjauaMH.

3HaThb:

TIOHATHSA : KofebaTenbHOe ABIKeHue. ['apMoHUYecKue KosiebaHusl.

CBo0OopiHBIe MeXaHUUeCKHe Kojie0aHus. JIMHelHbIe MeXxaHuuecKre KojiebaTe/bHbIe Ch-
cteMbl. [TpeBpalljeHre SHepPryUd NpH KojiebaTebHOM ABMKeHUU. CBOOOIHBIE
3aTyxarolye MexaHnueckue KonebaHus. BeIHyKjeHHbIe MeXaHuuecKre KoyiebaHusl.
. OK2-OK9

4.1.1. MexaHn4yecKHue
KoJ/1e0aHuA

Copepxanue y4ueOHOro MarepuaJa.

KonebaTenbHoe aBwkeHue. ['apMoHuueckre KoyebaHuMsI.

CBo0OO0/IHBIE MeXaHUYeCKHe Kosiebanust. JInHeliHble MeXaHUuecKue KojiebaTebHbie CU-
crembl. [IpeBparrieHue sHepruu 1py KojebarenbHOM /iBKeHHH. CBOOOHbIE
3aTyXarollye MexaHuueckue KosiebaHusi. BeIHYX/JeHHbIe MeXaHUUeCKHe KoJiebaHusl.

CamocTosTesTbHasi paboTa 00y4JaroIuxcs
[MoaroroBka coo0ieHui TI0 TeMe: BLIHYKeHHbIe MeXaHHUecKre KoJiebaHusl.

Tema 4.2. Yripyrue BoJ/IHbBI

YMeth: - U3MepSTh JI/IMHY 3BYKOBOU BOJIHBI 110 pe3y/ibTaTaM HaOJIio[eHHi
vHTepdepeHIMH 3BYKOBBIX BOJH.

- HaO/mroAaTh ¥ OOBSICHATL SIBIEHUH UHTephepeHIud U An(paKI[U MeXaHUUeCKUX
BOJIH.

- TIpeJICTaB/sATh 00/1aCTh IPUMEHEHUSs YIbTPa3ByKa U TIePCTIeKTUBBI ero
WCTI0/Tb30BaHUs B PA3/IMUHBIX 00/1aCTsAX HayKH, TEXHUKH,

B MeJIUL[1HE.

- M3/1araTth CyTb 3KOJOTMUECKUX MpobJsieM, CBSI3aHHBIX C BO3/IeHCTBHEM 3BYKOBBIX
BOJIH Ha OPTraHM3M uejioBeKa

3HaTh: TIOHATHS:
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- TIOTIePeYHbIX Y TIPO/I0/IbHBIX BOJH, WHTepdepeHLUH BOMH, JU(paKLUU BOJH,
3BYKOBBIX BOJH, y/IbTPa3ByKa

- XapaKTepUCTUKU BOJTHBI;

- ypaBHeHHe TIJIOCKOH Geryiieii BOJTHBI

- IpUMeHeHUe yJ/IbTpa3ByKa

OK2-OK5

Copepxanue yuyeQ0HOro MarTepuasa.

[ToriepeuHble U NIPO/I0J/IbHBIE BOJIHBI. XapaKTepUCTHUKU BOJIHBL. Y paBHeHHe T/I0CKOH
Geryiei BosiHbl. VIHTepdepeniys BosH. [ToHsTHE 0 JUdpaKny BOJH.

3BYKOBbIe BOJIHBI. Y IbTPa3BYyK U €ro MpuMeHeHue

CamocrosTesibHasi pabora 00yuyaroImxcs
[ToAroTOBKA Mpe3eHTALUi 110 TeMe: «YIbTPa3BYK U ero npuMeHeHue»

Tema 4.3.
O/IeKTpOMarHUTHbIe
KoJie0aHuAa

YMeTb: - yMeTh OOBbACHSITh PUHLIUI [1eHCTBUSI MHAYKLMOHHOT'O TeHepaTopa
repeMeHHOT0 TOKa U TpaHC(hopMaTopa;

- oTIpeie/ISiTb HeM3BeCTHBIN rapaMeTp KoJiebaTelbHOro KOHTYPA, eCJ/TH U3BECTHO
3HaYeHHe IPyTroro rmapaMeTpa U yacToTa CBOOO/IHBIX KojiebaHHii, paCCUUTHIBATh
YyacToTy cBOOO/HBIX KosiebaHui B KoseOaTenbHOM CUCTeMe C U3BECTHBIMU
rapaMeTpamH.

- peliaTh 3a/lJauM Ha NprMeHeHUe opMy: KoaddulieHTa TpaHchopmalii, hOpMYJIb
aKTUBHOTO, 6MKOCTHOT'O U UHAYKTUBHOTO COTIPOTUBJIEHUS;

- U3MepSTh CHTy TOKa U HarpsDKeHHe B LIeTIsiX epeMeHHOT0 TOKa;

- MCTI0/Ih30BaTh TpaHC(opMaTop /7St Tpeobpa30BaHMsl TOKOB M HaTPSDKeHUH;

- CTIOb30BaTh VIHTepHeT Jijist orcKa WHPOPMaLMK O COBPEMEHHBIX Criocobax
nepeZiauul 371eKTPO3HEPrUn

3HaTb: - MOHATUs: KosebaTebHbIM KOHTYD, CBOOO/[HbIE U BEIHYX/[€HHbIE
KosiebaHus1, pe30HaHC, TIePeMeHHbBIN 3/IeKTPUUeCKUN TOK;

- (hv3vyecKue BeJTMUMHBI: COMPOTHB/IEHNEe, UHAYKTUBHOCTb U éMKOCTb B L|eTH
repeMeHHOT0 TOKa,

JlelicTByIOI1lee 3HauUeHue repeMeHHOT0 TOKa;

- 3HaTb CTIOCOOBI MOJTyYeH s, Tiepe/jauu, NCTI0/Ib30BaHKe ITePeMEeHHOT0 TOKa;
nipobJieMbl SHeprocOepeXxeHusi, TeXHUKY 6e301acHOCTH B 0OpallleH|H C

15

10
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3/IEKTPUYECKUM TOKOM,;
- TIPaKTUYeCcKoe TIpUMeHeHre: reHepaTop MepeMeHHOT0 TOKa, TpaHChopMaTop.

OK2-OK?7

4.1.1 Kore6aTe 1bHbII

KOHTYP.

4.1.2. IlepeMmeHHbIU

3/IEKTPUYeCKHUMN TOK
AKTHBHOeE CONIPOTHB/ICHHUE.

JeHCTBYyHOIIIee 3HaUeHH e

rnepeMeHHOro ToKa.

4.1.4. UHAYKTUBHOCTDb U

€MKOCTB B I|eITH

nepeMeHHOr0 TOKa.

4.1.5. Tpauncdopmarop.
Ilepesaua 371eKTpOIHEPTrUM.
Pe3onanc

Copepxanue y4yeOHOro MarepuaJia.
KonebarenbHblii KOHTYp. CBOOO/IHBIE U BBIHYKIEHHBIE KOJIe0aHUS.

[TepeMeHHBIH TOK.
I'eHepaTopbI TIepeMeHHOTO TOKAa. B3anMHast UHAYKLUS U CAMOUH/TYKI[HSI.
AXTHBHOe COTnpoTHB/IeHHe. [leficTByIOIIee 3HaUeHHe TIepeMeHHOr0 TOKa.

MNHyKTUBHOCTD Y EMKOCTD B LIeNIU [IEPEMEHHOT0 TOKaA.

Tpanchopmarop. [Tepesaua 3/1eKTPOIHEPT M.

Pe3onanc.

KoHnTtposibHas pa6ota Ne 4 «DJieKTpOMarHUTHbIE KOJIeOaHUSI»

CamocrosTesibHasA paboTa 00ydJaroUxcst
YreHHe /IOMOTHUTEILHOM JIUTEpPATyPhI 10 TeMe: «Bu/ibl reHepaTopoB, NCTOPHS
n300peTeHus TpaHC(HOPMATOPOB, IPUMEHEHHe Pe30HaHCa»

Tema 4.4.
OJIeKTPOMarHuTHbIe BOJ/THbI

YMmerb: - yMeTb cOOMpATh MPOCTEHILINI PaJUOTIPHEMHUIK;
- pellaTh 3a/,auM Ha NIpUMeHeHHe (JOpMyJ1, CBSA3BIBAIOIIMX J/IMHY BOJIHBI C YACTOTOW U
CKOPOCTBIO:
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- MCCJIeIoBaTh CBOMCTBA 3/IEKTPOMArHUTHBIX BOJIH C TTOMOIIBI0 MOOH/IBHOTO
TenedoHa;

- 00BSCHATD TIPUHLIUITHATIBHOE Pa3/IduKe MPUPO/bl YIIPYTHUX U 37IeKTPOMAarHUTHBIX
BOJIH;

- W3/araTb CyTb 9KOJIOTUUYECKUX MPOOJIEM, CBS3aHHBIX C 3IEKTPOMArHUTHBIMU
KoyieOaHUSIMU Y BOJTHAMU;

- O0BSICHATH POJTb 37IEKTPOMAarHUTHBIX BOJIH B COBPEMEHHBIX MCC/IeZIOBAHUSX
BcenenHotii

3HaTh: - TIOHSATHUS: 37IeKTPOMarHWTHasi BOJIHA, TJIOCKOTIOISIPU30BaHHast BOJTHA, (DPOHT
3JIEKTPOMAarHUTHOM BOJIHBI, JTy4, PaZMOCBSI3b, MOAYJISLIVS, aMIUTATYTHasi MOAYJISILIUS,
JleTeKTUpOBaHUe,

- (pu3mUecKyie BeJIMYUHBIL: IJTMHA BOJTHBI, CKOPOCTb BOJTHBI, IOTOK 3/1eKTPOMarHUTHBIX
BOJIH, TUIOTHOCTh TIOTOKA,

- TIPUHLUTIBI PaZIOCBSI3U U TeJIeBUJIeHUS

OK2-OK7

CopepxaHde y4eOHOro MaTepuaJia. 2 2
4.2.1. dIeKTpOMarHUTHEIE .DJIeKTPOMarHUTHbIE BOJIHBI.
BOJIHBI. 2 3
4.2.2. PapnocBsse. Papuocesase. TenepugeHve. PaayonoKarmu.

CamocTosiTennbHasi pabora o0yuyaroImxcs

YreHue JOTIOTHATETBHOM JIUTEPATyPHI TI0 TeMe: n300peTeHre pajivo, TeleBUieHe

Pazgen 5. OnTuka
Tema 5.1. OnTuka 15 10

YMeTb: - M3MepSTh JJIMHY CBETOBOU BOJIHBI;
- OOBSICHATD SIBIIeHUS MHTep(depeHnH, JUPpPaKIWY;
- pellaTh 3a/jau Ha yCJI0BUSI MUHUMYMOB U MakCHMYyMOB;
- IPUMEHSATh Ha MpaKTUKe 3aKOHbl OTPakeHWs U NpeJIOMJIeHUs CBeTa MpY peLleHUH
3ajau.
- HAlTU pa3Muusi U CXO/ICTBA MeXXAY AW(PaKLIMOHHBIM U AUCIIePCUOHHBIM
CreKTpaMHy.
- IPUBOJIUTh TPUMEPOB MOSIBIEHUs B IPUPO/Ie Y UCMIOIb30BaHUS B TEXHUKE SIBJIEHUU
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vuHTepdepeHI M, AUbPAKIUU, TTO/ISIPU3allUU U JUCTIePCHUY CBeTa.

3HaTh: - IOHATUS: YTOJI MafleHus], yTOJI OTPayKeHUsI, MHUMOe U300pakeHue, yroJ
TIpe/IOMJIeHUs], TIOJTHOe OTpa)keHue, AUCIIePCUs CBeTa, MHTepdepeHIvs, Judpakius,
I pakLMOHHas pelléTKa, KorepeHTHbIe BOJIHbI, TeOMeTprUUecKast pa3HOCTb X0/1a;

- yC/ioBUst: UHTep(hepeHIIMOHHOTO MUHUMYMa, TIaBHBIX MAKCUMYMOB TIpU AU PaKIUU
CBeTa Ha pelléTKe;

- 3aKOHBI: OTPAKeHUs Y TIPEJIOMJIEHUS BOJIH, TIOJIHOTO OTPakKeHus.

5.1.1. 3aKkoHBI OTPpA)KEHUA U
Nnpe/JIoM/IeHHs CBeTa

5.1.2. UnTepdepennus u

audpaxiusa ceera
JdudpaxkuronHas pemerka

5.1.3. Bupb1 u3/1yyeHun

5.1.4 .Bujpl cieKTpoB

Cojiep)xaHue y4ye0HOro MarTepuasa.
CBeT Kak 3J/IeKTpPOMarHUTHasi BOJIHa. 3aKOHbI OTPaykKeHHUs U TIpeJIOMJIeHHsI CBeTa.
ITonHOE BHYTpeHHee OTpakeHue.
JIuH3bI, IOCTPOEHHEe N300pa’keHust B JIMH3aX
VuTepdepeniys u audpaxiys ceta. [lucnepcus ceeTa.

[wudpakioHHas pelieTka
PasnuuHble BHU/JBl  3/IEKTPOMArHUTHBIX U3/IyueHUMA M KX TpaKTUYeckKoe
VICTIO/Ib30BaHKe.

YcTpoiicTBO onTHUecKWX TpHOOpoB. Paspermarorjas CriocOOGHOCTH ONTUYECKHX
nipruOOpOB.

JIaGopaTopHasa pabora Ne 6 I13MepeHue roka3aTeisi pesioMJIeHUsE CTeK/ia

JlabopaTopHast paborta Ne 7 V3mMepeHue IJTUHBI CBETOBOM BOJIHBI C TIOMOII[BIO
IU(PPaKLMOHHOW PelETKU.

CamocrosTeibHasA paboTa 00ydJaroUxcst
TO/ITOTOBKA TTpe3eHTalmi «OnTruecKre Ipubopbi»

27




Pazgen 6. J/1eMeHThI
KBaHTOBOM (HU3UKH

21

14

Tema 6.1. KBaHTOBasf
onTHKa

YMeTh: - pelarth 3a/lauv Ha OCHOBHBIE 3aKOHbI U YPaBHEHMUS;
- HaX0UTb KpacHyto rpaHully ¢otosddekTa; HabnoneHme poTo3n1eKTPUIYECKoro
sphekTa. — 00BSICHATL 3aKOHBI CTO/IETOBA HA OCHOBE KBAHTOBBIX MPE/ICTAB/IEHUH.
- 00OBSICHITb KOPITYCKY/ISIPHO-BOJTHOBOTO /Iyajl3M CBOMCTB (DOTOHOB.
- 00BSCHATH POJb KBAHTOBOM OINTHKU B Pa3BUTHUH COBpeMeHHOU (hU3UKHU
3HaTh: - OHATUS: CHEeKTpalbHbIA aHaIu3, (POTOH,
- ssBrieHust: hoToaddekra;
- 3aKOHBI (oTo3dPeKTa,
- ypaBHeHue: DHIITeHa 7151 poTo3addekTa, KpaCHOM rpaHHULIBI;
- MpakTUYeckoe npuMeHeHHe GhoTo3ddeKTa;
OK2-OK5

6.1.1.®oTo3pexkKT

6.1.2. ®oToHBI

CopepxaHde y4eOHOro MarepuaJa.

KganrtoBas rurnotes3a Ilnanka. @oroaddekrt. TexHuueckre yCTpOMCTBa, OCHOBAHHEIE
Ha UCIo/ib30BaHuu (oTo3addekTa

®oToH. DHeprusi, UMIyaAbC U Macca ¢oTtoHa. KopmycKynsspHO-BOJHOBOW Jyaiv3M
CBOWCTB UacTul] ¥ cBeTa. [laBjieHre cBeTa. XUMHUECKOe JeliCTBHe CBeTa

CamocrosTeibHasA paoTa 00y4yarOIUXCs
Perienuie 3a1au Ha 3aKoHbI GoTO3PdeKTa
[ToAroToBUTH Mpe3eHTaLI0 Ha TeMy: «[IpriMeHeHMe s1a3epoB»

Tema 6.2. pusuka aroma

Ymern:

- pelaTh 3a/jauy Ha OCHOBHbIE 3aKOHbI U YPaBHEHUSI;

- OOBSICHST TIPOMCXOXK/I€HUSI TMHEMYaToro CIeKTpa aToMa BOZOPO/ia U Pa3/IuMs
JIMHENUaThIX CIIEKTPOB Pa3/IUUHbIX ra30B.

- iccnejoBaTh TMHEMUAThIM CHEKTP

- NccnepoBathk mipyHLUna paboThl IFOMUHECLEHTHOM JIaMIThI.

- IPUBOJIUTL TIPHMMePbI UCMO/Ib30BaHMs Jla3epa B COBPeMEHHOW HayKe U TeXHHUKe.
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- UCT0JIb30BaTh VIHTepHeT /s nmoucKa WHGOopMaliu O TIepCIieKTUBaX TIPUMeHeHHs
nasepa

3Hatb: - nocryJsarsl bopa;

- TIPaBUJI0 KBAaHTOBaHUS OpOUT;

- IJIaHeTapHY0 MO/Je/Ib aTOMa;

OK2-OK5

6.2.1. CTpoenue aToma.
ITocrynarel Gopa.

Cojiep)xaHue y4ye0HOro MaTepuasa.
OmneiT Pe3epdoppa. CTpoeHue atoma 1 Mogens bopa.
KsanTtoBaHnue snepruy. CrieKTp U3/y4ueHus: aToma.

CamocTosTe/TbHasi paboTa 00y4JaroIMxcs

Oriepeskarolriee 3aJjaHie: IOJrOTOBKA [JOK/IaI0B U COOOIIIeHHH 110 TeMaM:
«Pa/II0aKTUBHBIE M3/TyU€HUsSI U UX BO3JeHCTBUS Ha KUBbIe OPraHU3MbD», «SaepHast
JHEpreTHKa»

Tema 6.3. ®u3uKa aToMHOI0
aapa

YMerb: - yMmeThb: ompefiensTb TPOAYKTHI siIePHbIX peaklMii Ha OCHOBe 3aKOHOB
COXpaHeHHs1 37IeKTPUYECKOro 3apsi/ia U MacCOBOTO UMCJIa;
- PACCUMUTBIBATh SHEPTreTHUeCKUH BBIXOJ, s/IePHOU peaklvy;
- yMeTb MPOC/Ie)KUBATh Mpeobpa3oBaHye SHePTUY Ha aTOMHBIX 3/IeKTPOCTaHLIUSX,
00Cy»K/1aTh BOTIPOCHI, CBSI3aHHBIe C 9KOJI0rMueckUMu rpobsiemamu Ha ADC.
- IOHUMATh TIPEeUMYILeCcTBa U HeJOCTATKH MCIOIb30BaHUsI aTOMHOU SHEPIUU U
VOHHU3MPYIOIIUX U3/TyUeHUN B IPOMBIIIEHHOCTH, MeIULIIHE.
- U371araTh CyTh 9KOJIOTMUECKUX MPo0sIeM, CBS3aHHBIX C OMOIOTHUeCKUM JIeHCTBHEM
Pa/IMOAaKTUBHBIX U3/TyUeHUH.
- IPOBOZAUTE K/IaCCU(UKALMIO 37IeMeHTapHBIX YaCTHL] TI0 X (PHU3NIeCKUM
XapaKTepuUCTHKaM (Macce, 3apsifly, BpeMeHU XKU3HU, CTIMHY U T. [1.).
- IOHUMaTh 1[eHHOCTH HAy4YHOTO IMO3HAHUs MHpa He BOOOIIIe /711 YyesloBeuecTna B
L[eJIOM, a JI7Isl K&yKZ0ro 00yJarolerocst IMUHO, [IeHHOCTel OB/a/leHUs] MeTOJOM
HAyYHOTO TIO3HAHUS [/ JOCTYDKEHHS ycIiexa B TF000M BH/le MTPAKTHUYeCKOn
JiesiTeNTbHOCTH

3HaTh: - TIOHATHS: PaJUOaKTUBHOCTb, €CTeCTBEHHass W HWCKYCCTBeHHas
DaJIMOAaKTUBHOCTh, siIeDHble CUJ/bI, siiepDHble peaklM, HW30TOMbl, JHEPrusi CBsi3H,

12
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paJJMOaKTUBHBIA pacraji, LenHble silepHble peakiuM, TepMOsiilepHble peakivy,
slepHbIN peakTop, KpUTHUUecKasi Macca.

- (usnvueckre BenMUMHBI: AKTMBHOCTb  pa/IMOAKTHBHOTO  BeLeCTBa, /03a
TMOT/IOLIEHHOT O M3/TyueHusi, KO3(PULIMeHT pPa3MHOKEeHUS;

- 3aKOHBI: PaJJM0aKTUBHOI'O pacrasja;

- 3HaTh: TIPOTOHHO-HEUTPOHHYIO CTPYKTYPY aTOMHOTO si/[pa, CIIOCOOBbI yTpaB/ieHUs
L[e[THOW peakLjuen

JlefieHrs1 B aTOMHBIX peakTopax, ctpoeHue CosHLa U 3BE3,.

OK4-OK5

6.3.1. CocTaB aTOMHOIr0
sApa

6.3.2. DHeprus CBA3H
6.3.3. PajiioakTHBHLIN
pacnap

6.3.4. SinepHble peaknuu

Cojiep)xaHue y4ye0HOro MarTepuasa.
[Tpotonsl. HeliTpoHbl. 30TOMNBI. 1/1€pHBIE CHBI.

OHeprusi CBsi3W aTOMHBIX sifiep. JedekT macchl siipa. CTabUIBHOCTD sijiep.
PaguoaktuBHbl pacnag. Ilepuos mnonypacnaga. Pagyrousotonel B apxeonoruv U
reosioruy. buonoruueckoe felicTBre paju0OaKTUBHOTO HU3/TyUeHUsl.

AnepHble peakyuu. LlenHas peakuus fgeseHus. fnepHble peakToOpbl. JKOJIOrAUYeCKas
siiepHast 6e3omacHOCTb. TepMosiiepHbIil CUHTeS.

CamocrosTeibHasA paboTa 00ydJaroUxcst
PeliieHue 3a/iau, YTeHUe [JOTIOJTHUTEIBHOM JIUTEpPATYPBI 110 TeMe: «HgepHast
SHEpPreTUKa»

Pazpen 7. DBomonus
BcenenHoit

YMerb: - nocTpouth Mojie/ib COMHeUHON CUCTeMBbI

- CTIOb30BaTh VIHTEpHeT [ijis TTorcKa n300paykeHni KOCMUYeCKUX 00bEKTOB U
uH(popMaru 06 UX 0C0OEHHOCTIX

- 06Cy>KIaTh BO3MO>XKHBIE CLIeHAPUM BOJTIOL[MM BceeHHOM.

- ICM0/b30BaTh VIHTepHeT [isi MOMCKa COBpeMeHHOW MH(OPMaLK 0 pa3BUTHU
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Bcenennoti.

- olleHKa UHGOpPMaIUM C TIO3ULUU ee CBOMCTB:

JIOCTOBEPHOCTH, 00BEKTUBHOCTH, TIO/THOTHI, aKTyaJIbHOCTH U T. /. Bbuncienue

9HEPTUH, OCBOOOXK/IAIOIIENCS TIPY TEPMOSIZIEPHBIX PeaKIIUsX.

- OOBSICHATb B/IMSHUSL CO/THEUHOM aKTHBHOCTH Ha 3eMJTIO.

- IOHUMAaTb POJIb KOCMUUECKHX UCC/Ie[0BaHMM, UX HAYUYHOTO0 U SKOHOMUYECKOTO

3HaueHUs.

- 06Cy>KIaTh COBpPeMeHHbIe TUTIOTEe3bI O MPOUCXOKIeHNN COTHEUHOU CUCTEMBI
3Harb: DBosmoluio BeenenHoi, a¢gdekt [loriepa, cBeieHuUs 0 3Be3/ax,

TlanakTtrkax, Co/IHEUHOM CUCTeMe

OK4-OK?7

CopepxaHde y4eOHOro MaTepuaJia.

7.1. CosnneuHas cucremMa 3aKOHBI JBIKeHUs IU1aHeT. CoTHevHas CHcTeMa 2
7.2.CosHIle ¥ 3Be3/bI ConHue. O61pe cBefieHUs 0 38e37aX. DBOJIOLUSA 3Be3/I. )
7.3. Crpoenne BcereHHOH Mneunblii yTh — Hallla ['ajlakThKa. AKTHBHbIe raJlaKTUKU. DBOJMIOLMS BeesieHHOM )
CamocTosTeibHasA paboTa 00ydaroIuxcst 3
[MToAroToBKa AOK/IAZ0B MO TeMe « Moziesi BO3HUKHOBEHUSI M 3BOJIIOIMK BceneHHOH»
Bcero: | 183 122 | 61
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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
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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
IlepeueHb peKOMEHAYEMbIX y4eOHbIX U3/JaHUM, AOTIO/THUTE/TLHOMN JIMTepPaTyphl
OcHOBHBIE HCTOYHHKMU:

1. ImutpueBa B. ®. ®usuka a1 npodeccuii ¥ CrieljiajbHOCTeN TeXHUUeCKOro Mpodusst: yueOHUK /1/1st
obOpa3oBaTe/IbHBIX YUupeskZeHu cpes. Tipod. obpazoBanust. — M., 2015.
2. MskumeB I'.5. ®usmka: yueb. [nsg 10 k1. obOmjeobpa3oBaT. YupexkieHui: 0a30BbI U MPOGUIL
Ypoeuw/I'.{1. MsikyuiieB, b.B. BbyxosueB, H.H. Corckuii; nong pen. B.M. HukonaeBa, H.A.
[TapdenTheBoi. -17-e u3g., nepepad. U mon. — M.: TIpocsernenue, 2014
3. Mskues I'.fl. ®usmka: yueb. [ns 11 k1. obmjeobpasoBaT. YupexaeHuid: 0a30BbI M TIpOdUII.
Ypoeuu/T'.f1. Mskyume, b.b. BbyxoBueB, H.H. Cotckuii; nog pexa. B.M. HukonaeBa, H.A.
[TapdenTtbeBoid. -17-e u3f., mepepad. N gor. — M.: TIpocBeirienue, 2014.

Jlono/THUTeTbHbIE HCTOUHHKU:

1. T'enpenmreiin J1.3., Juk FO.U. ®usmka. Yuebnuk s 10 k1. — M., 2013

2. l'enpenmreiin JI.3. [Iuk FO.U. ®usmka. Yuebnuk gis 11 k1. — M., 2013

3. JlabkoBckuii B.B. 220 3amau mo ¢usukKe C pemieHWsMH: KHUTa [ ydammxcs 10—11 ko
ob1rieoOpa3oBarebHBIX yupexaeHuit. — M., 2014

NHuTepHeT-pecypchi:

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 (®ezmepanbHblii [IeHTP HHPOPMAIIMOHHO-00pa30BaTeIbHBIX PECYPCOB).

6.wwww. dic. academic. ru (AkazeMuk. C/ioBapy 1 HLUK/IONEINUN).

7.www. booksgid. com (Books Gid. 3nekTpoHHasi 616/MoTEKA).

8.www. globalteka. ru (I'no6anTeka. I'nobansHast 6uO/MMOTEKA HAYYHBIX PECYPCOB).

9.www. window. edu. ru (EguHOe OKHO [OoCTyTIa K 00pa3oBaTebHBIM Pecypcam).

10.www. st-books. ru (Jlyurmiast yueGHast iureparypa).

11.www. school. edu. ru (Poccuiickuii o6pa3oBaTe/ibHBIM MOpTad. JlOCTYITHOCTb, KauecTBo,
5 PeKTUBHOCTB ).

12.www. ru/book (DnekTpoHHasi OMOIMOTeUHast CHCTEMA).

13. www. alleng. ru/edu/phys. htm (O6pa3oBarenbHbie pecypckl IHTepHeTa — Du3MKa).

14. www. school-collection. edu. ru (Eannas komtekiuys 1udpoBbIX 00pa3oBaTebHBIX PeCypPCOB).

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

16.www. n-t. ru/nl/fz (HobeneBckue naypearsl 1o ¢hu3MKe).

17. www. nuclphys. sinp. msu. ru (f1zepHast ¢pusuka B VIHTepHeTe).

18. www. college. ru/fizika (ITogrotoBka K EI'3).

19. www. kvant. mccme. ru (Hay4HO-NONY/ISIPHBIN (PU3UKO-MaTeMaTHUeCKuii )XypHai «KBaHT»).

20. www. yos. ru/natural-sciences/html (ecTecTBeHHO-HayuHbIN >KypHan mjisg Mosiofexu «IlyTe B

HayKy»).
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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.

Pe3ynbTaThl 00yueHHs
(MeTanpegMeTHbBIe, MPeMeTHbIE)

@opMBbI U METO/IbI KOHTPOJIS ¥ OLIEHKH!
pe3y/IbTaToB 00yueHHs

- MeTaripeIMeTHELIE:
— WCIOJIb30BaHKE Pa3/TMUHBIX BU/IOB
TI03HaBaTe/IbHOM /leATeTbHOCTH /IJIsl PellieHUst
(bu3nyeckux 3a/1a4, TpUMeHeHre OCHOBHBIX
METOZIOB TI03HaHUs (HaO/IFOIeHus], OTTMCAHUS,
M3MepeHus, SKCIiepuMeHTa) JI/Is1 U3yUeHust
pa3/IMYHbIX CTOPOH OKpYKatolei
JIeCTBUTE/IbHOCTY;
— WCIO/Ib30BaHKe OCHOBHBIX
WHTE/IeKTYaIbHbIX OMepalyii: TOCTaHOBKU
3aziauu, (opMyIMpOBaHUS TMIIOTe3, aHa/ln3a 1
CUHTe3a, CPaBHEeHHMs, 000011eHus,
CUCTeMaTH3allvH, BbISIBJIEHHS TTPUUHUHHO-
CJIe/ICTBEHHBIX CBsI3el, TIOMCKa aHaJIOT OB,
(dhopMynupoBaHUsI BLIBOZIOB [IJisl U3yUeHUsI
Pa3/IUYHBIX CTOPOH (hr3UUecKrX 0OBEKTOB,
sIBJIEHUI U TPOLIeCCOB, C KOTOPLIMU BO3HUKAeT
HeoOXOITUMOCTh CTA/IKUBATLCS B
npodeccroHanbHOM cdepe;
— yMeHUe TeHepHUPOBaTh UJIeN 1 OTIPe/IeJIsATh
cpeAcTBa, HeoOXOoAUMbIe [Jisl X peanu3alivy;
— yMeHHe UCII0JIb30BaTh pa3nyHbIe
WCTOYHUKY /151 TIOJTyueHus: hrU3nuecKou
uH(OpMalLIMH, OIleHWBaTh ee I0CTOBEPHOCTD;
— yMeHHe aHa/Iu3UPOBaTh U MPe/ICTaB/SATh
WH(OPMALIMIO B Pa3/IMUHBIX BU/IAX;

yMeHHe MyOJTUUHO TIPe/ICTaB/IsATh Pe3y/IbTaThl
COOCTBEHHOT'O UCC/Ie/IOBaHMUSI, BECTH
JUCKYCCUU, JOCTYITHO ¥ TaDMOHHUYHO CcoueTast
cofiep>kaHue U (hOpMbl TIpe/iCTaB/IsieMO
MHpOopMaLu

- TIpe/IMEeTHBIE:

— chOpMHPOBAHHOCTD TPe/ICTaBIEHUMN O POU
Y MecTe (PU3UKU B COBPEMEHHOW HayuHOU
KapTUHe MUpa; TOHUMaHue GU3nUecKout
CyIIHOCTH Hab/ro1aeMbIx Bo BeeeHHOM
sIBJIEHUH, posid GU3UKU B (OPMUPOBAHUHT
Kpyro3opa ¥ (yHKLMOHaIbHON TPaMOTHOCTH
yesIOBeKa /IJisl pellleHus MpaKTUUeCKUX 3a/jau;
— BJIaJieHre 0CHOBOTIO/IararoIiuMu
(bU3MUeCKUMU TIOHSITHSIMHU,
3aKOHOMEPHOCTSIMH, 3aKOHaMH Y TEOPUSIMU;
yBepeHHOe UCI10/ib30BaHKe (HhH3NUeCcKoi
TEePMUHOJIOTUU U CUMBOJIUKHY;

HpaKTI/I‘-IeCKaSI pa60Ta - IIpOBEPKA ITPpaBUJIbHOCTH
BBITIO/THEHHUSA TTPAKTHUYECKUX pa60T; TeCTUPOBaHHE -
9KCH€pTHbII>i dHa/I1M3 BBITIOJTHEHHWA TeCTa,
KOMMEHTHPOBHHHLIﬁ OI1pocC;

KOMMEHTUPOBaHHBIN OMpoC;

KOMMEHTHPOBaHHBII ONPOC; TeCTHPOBaHUE -
5KCIepTHBIM aHaInu3 BBITIOJIHEHUS TecTa

3acnymmBaHue peepaToB
JlaboparopHasi paboTta — poBepKa NMpaBU/ILHOCTH
BBIMO/THEHUS 1Tab0paTOPHOU paboThI, TPOEKT -
JKCIIePTHBIN aHa/IM3 pean3aliiy MPoeKTa

KOMMEHTHPOBAHHBIN OTIPOC, KOHTPOJIbHasi paboTta

— JKCII€PTHAasA OL€HKa BBITIO/THEHUA KOHTpOJ’II—:HOﬁ
pa6OTBI; TeCTUPOBAHUE - 3KCHepTHbIﬁ dHaJ/IN3
BBITIO/THEHUA




—BJIa/ileHle OCHOBHBIMH MeTO/JaMU HayYHOT O
MI03HaHUs, UCIO/Ib3yeMbIMU B (hU3MKe:
HabJ/roileHreM, orvcaHreM, U3MepeHHeM,
JKCIIePUMEHTOM;

— yMeHUs 06pabaThIBaTh pe3y/bTaThl
n3MepeHni, 00Hapy>K1BaTh 3aBUCHMOCTh
MeXx1y (GU3nYecCKUMHU BeTMYMHaMU, OOBSICHSITD
TIO/TyYeHHbIe Pe3y/bTaThl U [ie/laTh BBIBO/BI;

— c)OpMHUPOBAaHHOCThL YMEHUsI pellaTh
(du3nueckue 3aauu;

— c)OpMHUPOBAHHOCTh YMEHUSI IPUMEHSITh
TIO/TyYeHHbIe 3HaHUs /17151 00BSICHEHUS YCIIOBUIA
TpoTeKaHusi GU3NUeCKUX sIBJIEHU B TIPUPOJE,
nipocdeccroHanbHOM cdepe U [71s1 IPUHATUS
MPaKTUYeCKUX pellleHui B OBCeJHEBHOM
JKU3HY;

— ¢hOopMHPOBAHHOCTb COOCTBEHHOM MO3ULIUN
TI0 OTHOLIIEHUIO K (hr3nueckoi nH(opmaruu,
TI0/Ty4aeMOM 13 pa3HbIX UCTOYHHKOB.

3acnylimBaHue 10K/1a/l0B , MPOEKT -  KCIIePTHBIN
aHa/IM3 peasivM3aluM [poeKTa

KOMMEHTHPOBaHHBIN OMPOC; KOHTPOJIbHasi paboTa —
9KCIepTHasl OLieHKa BBITIOJIHEeHUSI KOHTPOJIbHOM
pabOoThI; TECTUPOBAHUE - SKCIIEPTHBIM aHa/IN3
BBITIOJTHEHUST

TeCTUpOBaHUE - 3KCHEPTHI:II71 dHaJ/In3
BBITIO/IHEHUA TeCTa,

KOMMEHTHPOB&HHLII\/’I orpoc
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