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Pabouass miporpamma yue6GHoOM guciurumabl  OYTIn.10. ®usnka
(ba3oBbIil ypoBeHb) pa3paboTaHa Ha ocHOBe Pefiepa/ibHOTO TOCY/JapCTBEHHOTO
oOpa3oBaTebHOTO CTaH/apTa CpeJjHero MpodeccroHaIbHOT0 06pa3oBaHus M0
crnierfuanbHoCcTU 23.02.07 TexHuueckoe o0CTy>KUBaHHE W PEMOHT JIBUTaTeiel,
CUCTeM M arperaToB aBTOMOOW/Iel, yTBep>KJeHHOro MpruKa3oM MUHHCTepCTBa
obpasoBanuss u Hayku P® or 09.12.2016 Ne 1568, ®exmepanbHOTO
roCcy/JapCTBeHHOro  oOpa3oBaTenbHOrO0  CTaHAapTa  CpegHero  obiero
oOpa3oBaHUs], YTBEpPXKAEHHOTO TIpHUKa3oM MuHucTepcTBa 00pa3oBaHUsS U
Hayku P® ot 17 masg 2012 r. Ne 413 (C ¥3MeHEeHUSIMU U [JOMIOJIHEHUSIMUA OT 29
nekabps 2014 r., 31 gekabps 2015 1., 29 uronst 2017 1.), MPUMEPHOI OCHOBHOM
oOpa3oBaTe/ibHOM TpPOrpamMMbl cpefiHero o0biero obpa3oBaHus, 0100peHHOM
peitieHreM (efiepaTbHOTO yueOHO-MeTOINYeCcKOro oO0beZHeHus 110 00IeMy
obpa3zoBaHuto, mpoTtokos ot 28 wuroHS 2016 1. Ne 2/16-3, mpuUMepHO
nporpaMmel  0011jeo0pa3oBaTe/ibHOM yueOHOW AUCLUIIIMHBL «Pu3uka»  A/s
npodeccoHa/IbHBIX ~ 00pa3oBaTe/IbHBIX — OpraHu3aliii, peKOMeH/0BaHHOM
DeiepasbHbIM roCyZapCTBeHHbIM aBTOHOMHBIM yupexeHruemM
«®DefiepanbHbIi UHCTUTYT pa3BUTHs obpaszoBaHusi», 2015 T.

Opranwuzaiusi-pa3padborunk: ['BII0Y MO «CepryX0BCKUM KOJUTEK»
Pa3paboTuuk:

CokonoBa _MapvHa AwHartosibeBHa , 1mpenojaBatens ['BIIOY MO
«CepnyxoBCKHAW KOJLJIEJIK»
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ITIOACHUTEJIBHASA 3AIIMCKA

[Tporpamma obi1ieobpa3zoBaTesibHOM yuebHOUM auctmminHbl  OYTIn. 10.
®usnka (6a30BbIM YPOBEHb) TTpe/iHa3HaueHa A1 u3yueHus: busuky B ['BIIOY
MO «CepryXOBCKUM KOJIIEIK»

[lporpamma pa3paboTaHa Ha ocHoBe TpeboBaHuii @enepanrbHOTO
roCcyZapCTBEHHOTO oOpa3oBaTebLHOTO CTaHzapTa CpefiHero
rpocdeCcCcroHaTbHOTO obpazoBanuss A crenuanbHOCTH  23.02.07
TexHuueckoe 00OCTy)KMBaHHWE W DPEMOHT [BUTaTe/iel, CHCTEM U arperaTtoB
aBTOMOOMIEeH.

Copepxanve mnporpamMMmbl «®du3uKa» HampaB/leHO Ha [JOCTW)KeHUe
CJIe[yIOLMX LieJIen:

o OCBOEHWE 3HaHWW 0 (yHJaMeHTa/JbHbIX (PU3MUYECKUX 3aKOHaX U
MIPUHLIWIAX, JieXKall[iX B OCHOBe COBpPeMEeHHOM (PU3nuecKou KapTUHbI MMPa;
Haubosiee BaKHBIX OTKPBITHSIX B 00/1aCTU (DM3MKU, OKa3aBIIUX OMpeesistoliee
B/IMSIHME Ha Pa3BUTHE TEXHWKU W TEXHOJIOTMM; MeTOAAaX HayYyHOrO TMO3HaHUS
TIPUPOJBI;

o oBJ/laZieHe YMEeHUSIMH TIPOBOAWTHL HAO/IOZeHUs], TIJIAHUPOBATh U
BBLITIOJIHATb 9KCTIEPUMEHThI, BbIJBUraTh TUIOTE3bl U CTPOUTH MO/Ie/H,
MIPUMEHSATD TI0/TyueHHbIe 3HaHUS 0 (U3MKe /s 00BICHEHUST pa3HOOOpa3HbIX
bu3nueckux sBJIEHUA U CBOWCTB BellleCTB; MPAaKTUUECKU MCI0Jb30BaTh
du3nueckre 3HaHUS; OlleHWBaTh [IOCTOBEPHOCTb eCTeCTBeHHOHAyYHOU
vH(popMaLuy;

. pa3BUTHE T103HABATe/IbHbIX WHTEPeCOB, WHTE/JIEKTyalbHbIX |
TBOPUECKHUX CIIOCOOHOCTEM B Tpoliecce NPUOOpeTeHusl 3HAHWUN M YMEHHUH T10
bu3MKe C WCIOMb30BaHWEM Ppa3/IUUHBIX MCTOYHUMKOB UH(pOpMAlUd U
COBpeMeHHbIX UH(GOPMALIMOHHBIX TeXHOJIOTUM;

| BOCTIMTaHHE YOEXJeHHOCTH B BO3MOXKHOCTH TIO3HAHWS 3aKOHOB
TIPUPOZIbl, UCMO/b30BaHUS JOCTIDKeHUM GU3MKA Ha 0Omaro  pas3BUTUS
yeloBeueCKor IMBWIM3AIMK; HeoOX0AWMOCTH COTPYAHMYECTBa B TIpoljecce
COBMECTHOT'O BBITIOJIHEHUSI 3a/lau, yBa)KUTEJbHOIO OTHOLIEHWS K MHEHHUIO
OTIOHeHTa TIpU 06CyX/eHuu MpobsieM ecTeCTBEHHOHAyUHOTO COJeprKaHus;
TOTOBHOCTM K MOpaJbHO-3TUYECKOM OLIeHKe WCIO0/b30BaHUs HayUYHBIX
JNOCTW)KEeHUI, YyBCTBa OTBETCTBEHHOCTH 3a 3all[UTy OKPY>Karollleil Cpe/ibl;

o WCTIO/Th30BaHKe MPHUOOPeTeHHbIX 3HAaHUN U YMEeHUM i pPelleHus
MPaKTUUYECKHUX 3aflau TIOBCeJHEBHOM >XKM3HU, obecrieueHusi 0e30I1acHOCTH
COOCTBEHHOM JKW3HH, PAlMOHA/JILHOTO TIPUPO/IONIOIH30BaHUSI W OXPaHbI
OKpyKatollleli cpe/ilbl U BO3MOXXHOCTb TIpUMEHEeHUsI 3HaHWW TIpU pelleHUH
3a/1ay, BO3HUKAIOIIUX B MOC/IeAYIOLLel MPopecCuOHaIbHOM AesiTeTbHOCTH.



B  nporpaMmy  BK/IIOUEHO  COJep)kaHWe,  HarlpaBJeHHOe  Ha
dbopMUpoBaHWe Yy  CTY[IGHTOB  KOMIIETeHIIWH, HeOOXOJUMBIX IS
KauectBeHHOro ocBoeHuss OITOIT CIIO Ha 06a3e OCHOBHOTO 0OIIero
oOpa3oBaHuss C TIOJlyueHWMeM cpefiHero oOiero oOpa3oBaHusl s
crnierfuanbHoCcTU 23.02.07 TexHuueckoe o0CTy>KMBaHWE U PEMOHT JIBUTaTeiel,
CUCTeM U arperaTtoB aBTOMOOUIeH.

OBIIIAAA XAPAKTEPMCTHUKA YUYEBHOW [UCIIAILIMHBI
«OU3SUKA»

B ocHoBe yuebHo auciurumabl OYTIn.10. du3vka (6a30BbIii YpoBeHb)
JIE)KAT yCTaHOBKAa Ha ¢dopMupoBaHWe y o0OydaeMbIX CHCTeMbl 0a30BbIX
MOHATUM (DU3MKA U TPeJCTaB/Je€HUN O COBPEMEHHOU (M3UUeCKOW KapTUHE
MHpa, a TakKe BbIpabOTKAa yMeHUW TIPUMEHSATh (H3UUeCKHe 3HaHWS KakK B
npo¢eCCUOHAILHOM [IeATe/IbHOCTU, TaK U /IS pellieHUs )KU3HeHHbIX 3afiay.

MHorue noJioKeHusl, pa3BUBaeMble (PU3MKOM, pacCMaTPUBAIOTCS Kak
OCHOBA CO3/]aHUS U UCTI0/Ib30BaHUST MH(POPMALIMOHHBIX U KOMMYHUKAI[MOHHBIX
texHosiorui (MUKT) — opHoro w3 Haubosee 3HAUMMBIX TEXHOJIOTUUECKUX
JNOCTV)KEHUH COBPEMEHHOM LIMBU/TA3aLIUH.

®u3nKa JaeT K/IHOUY K I[MOHWMAaHUI0 MHOTOYMC/IEHHBIX SIBJEHUM |
MPOL[ECCOB  OKpy’Karoijero Mupa (B eCTeCTBeHHOHAy4YHBIX 00/acTsX,
COLIMOJIOTHY, SKOHOMUKe, sI3bIKe, JIuTepaType U [p.). B ¢usuke dhopmupyrorcs
MHOTHE BU[IbI JeSITeJIbHOCTH, KOTOPble UMEIOT MeTarpegMeTHbId xapakrep. K
HUM B TI€PBYIO Ouepe/ib OTHOCSATCS: MOJe/MpOBaHUe 00BEKTOB M TIPOIECCOB,
NpUMEHEeHWe OCHOBHBIX METO/0B TO3HAHWS, CUCTeMHO-UH(POPMAaI[MOHHBIN
aHa/u3, (opMyMpoBaHUe TUTIOTe3, aHA/IU3 U CUHTe3, CpaBHeHHe, 0000I11eHue,
CUCTeMaTu3allyisi, BbISIBJleHWe TNPUUYUHHOC/IEICTBEHHBIX CBSI3eid, TIOMCK
aHaJ/IoOroB, yrpaB/ieHWe o0beKTaMU U mpoijeccaMd. VIMeHHO 3Ta JMCIUIUIMHA
MO3BOJIIeT TMO3HAKOMUTb CTYJEHTOB C HAayuHbIMA MeTO/laMM I103HaHWUS,
Hay4YuThb UX OTJIAYATh FMIIOTe3y OT TEOPUM, TEOPHIO OT SKCIIePUMEHTA.

dusmka uMeeT OueHb O0oJibIlloe W  BCeBO3pacTalolllee  UKCIIO
MEXJVUCLIUIUIMHAPHBIX CBSI3ed, TMpPUYeM Ha YPOBHE KakK IIOHATUWHOIO
arrapaTta, Tak W WHCTpyMmeHTapusi. CKa3aHHOe T03BOJIsIeT pacCMaTpUBAaTh
GU3UKy Kak MeTaZMCLIUIUIVMHY, KOTOpasi Pe/OCTaB/IsieT MeXAUCLIUIVIMHAPHBIN
S3BIK /151 ONMCaHWs HAYUHOM KapTUHBI MUPA.

du3uKa SIBJISIETCS cucTeMo06pa3yroIM dakTopom IJ1s
eCTeCTBeHHOHAYUYHBIX YueOHBIX TPeIMEeTOB, IMOCKOJBKY (u3nueckure 3aKOHBI
JIe’KaT B OCHOBE COZIep>KaHUsI XUMHH, OMOJIOTuH, Teorpadvi, aCTPOHOMHHU U
CrelyaJbHbIX  AUCLUIUIMH  (TeXHUWYecKass MeXaHWKa, 3JeKTPOTeXHUKa,
9/IEKTPOHMKAa U [p.). YuebHas paucuurivHa  «®PusuMka»  co3jaer
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VHUBEpCanbHYI0 0a3y [  u3ydeHWs  oOijenpodeCcCHOHATbHBIX |
crielfManbHbIX JUCIUIUIMH, 3aK/aajibiBasi (yHZAMeHT i TOoC/IeyIoIlero
o0y4eHUs CTYJJeHTOB.

Ob6napas JIOTUYECKOMN CTPOMHOCTBIO 17} OMUPAasiCh Ha
9KCTiepUMeHTa/lbHble (akThl, yueOHass AuciuruiiHa «®Pusrka» GopMupyeT y
CTYJIeHTOB TIOJJIMHHO HayuHOe MHPOBO33peHHe. Pu3MKa SBISETCS OCHOBOM
yueHHsl 0 MaTepUaJbHOM MUPEe U pelliaeT Tpo06/ieMbl 3TOTr0 MUpa.

CopepkaHie yueOHOW AUCLMIUIMHBI, peajii3yeMoe IIpH IIOATOTOBKE
oOyygaromuxcs 10 mpodeccussM U CIIeHMa/JIbHOCTSIM eCTeCTBeHHOHAYUYHOTO
npoduia mpodeccoHaTbHOTO 00pa30BaHHUsI, HE WMEET SIBHO BbIPa’KeHHOM
npodUILHON COCTaBJsAIOIEH, TakK KakK IpodecCMM M CHel[daabHOCTH,
OTHOCSIIMECS K 3TOMy TpoduIi0 o0yueHusi, He MUMEIOT TPerMYyIlieCTBeHHON
CBS3M C TeM WIM WHBIM paszziesioM (usuku. OfHAKO B 3aBUCUMOCTH OT
nonyuaemor Tnipodpeccun CIIO wmm cnetmanbHocTy CIIO B pamkax
eCTeCTBeHHOHayUYHOTo  Tpodunas  TmpodeccMoHasbLHOTO oOpa3oBaHus
TOBBLIIIIEHHOE BHUMaHWE MOXKeT ObITb yJeleHo U3y4YeHWIO pa3jesna
«MonekynspHas ¢usvka. TepMoguWHaMUKa», OTAE/NbHBIX TeM pasjena
«DNeKTpOAMHAMHUKa» W O0COOEHHO TeM 5KOJOTHYecKOrO COJlep>KaHMS,
TIPUCYTCTBYIOIINX TIOUTH B KaXKZIOM pasZee.

MECTO YUYEBHO! AVICIIUII/IVMHBI B YYEFHOM IIJIAHE

YuebHas gucturuiida OYTIn.10. ®usuka (6a30BbIi ypPOBEHB) SBJISETCS
yueOHBIM TpeAMeTOM 00si3aTe/IbHOM TIpeMeTHOU 00siacTi «EcTecTBeHHbIe
Hayku» @I'OC cpeznHero o01ijero o6pa3oBaHMs.

Yuebnas gucturimHa  OYIIn.10. ®usuka (6a30Bblii  ypOBEHb)
n3ydJaetcsi B 001jeobpa3oBaTe/ibHOM 1HK/Ie yuebHoro raHa OITOIT CITO Ha
0a3e ocHOBHOro ob0ilero o6pa3oBaHUs C TOJyYyeHWEM CpefHero o0iiero
obpaszoBanHus 10 crieffuasbHOCTH 23.02.07 TexHuueckoe oOC/ayXUBaHUe U
PEMOHT JBUTaTe/Iel, CUCTEM U arperaToB aBTOMOOU/IeH.

PE3YJIbTATBI OCBOEHUS YUYEBHOM JVCIIUII/IMHBI

OcBoenune cogepxanusi yueOHOM gucturiiHbl OYTIn.10. dwusumka
(6a3oBBIi ypOBeHb) OOecreurBaeT AOCTIDKEHHE CTYJeHTaMU CJeAyIOIUX
pe3y/IbTaToB:

JIUYHOCMHDIX:

o YYBCTBO TOPJOCTM W YBaKeHUsT K WUCTOPUU U [JOCTHIKEHHUSM
OTeueCTBeHHOM (PU3UUeCKOW HayKu; (PU3NUeCKU TIpaMOTHOe TOBeJeHue B
npodeccoHaILHOM /leITe/IbHOCTH W ObITY TIpH oOpailleHuu C rpubopamMu U
YCTPOMCTBaMU;



. TOTOBHOCTb K TIPOJIO/DKEHHIO 00pa3oBaHUsi W TIOBBILLIEHUS
KBamuukauyy B u30paHHOW TipodecCHOHaNbHOM  JesiTelbHOCTU U
00BEKTUBHOE 0CO3HaHUe POJiu (U3NUeCKHX KOMITeTeHI[|I B 3TOM;

o yMeHHe MCMO0JIb30BaTh [JOCTW)KEHUS] COBPEMEHHOW (PUu3nueckoi
HayKu U (PU3NUECKUX TEeXHOJOTMM /s TIOBbIIEHUS] COOCTBEHHOTO
WHTe/UIeKTyaJbHOTO  pa3BUTHS B BbIOpaHHOM  mpodecCHOHAaIbHOM
JesITe/IbHOCTY;

o yMeHHe CaMOCTOSITeJTbHO A0ObIBaTh HOBBIE /1/isi ceOsi pusrueckue
3HAHWUS, UCIIO/b3YS AJIS1 3TOT0 JOCTYITHbIE ICTOYHUKU MH(OpMaL1Y;

o yMeHUe BbICTPaUBaThb KOHCTPYKTHMBHbIE B3aMMOOTHOILIEHUS B
KOMaH/ie TI0 pelleHn 0 001uX 3a/1ay;

o yMeHUe VyIpaB/isaTh CBO€W I[103HaBaTeJbHOW [1eATe/IbHOCTHIO,
MIPOBO/JJUTH CaMOOIIEHKY YPOBHsI COOCTBEHHOTO UHTEJIJIEKTYa/TbHOTO pPa3BUTHS;

MemanpeomMemHbIX:

. MCII0J/Ib30BaHue Pa3IMYHbIX BUJIOB 103HaBaTe/IbHOU
JesiTeNIbHOCTU /1S peleHusi (U3UUeCKUX 3a/lau, MNpUMeHeHWe OCHOBHBIX
METO/IOB TM03HaHUs (HaO/MIo/ieHys1, OTMCaHusl, U3MepeHusi, SKCIIepUMeHTa) st
M3y4yeHUsl Pa3/IMUHbIX CTOPOH OKPY>Katolllei 1eliCTBUTe/IbHOCTH;

. WCMO/b30BaHUEe  OCHOBHBIX  WHTE/UIEKTya/lbHBIX  OMNepaLyi:
MOCTAaHOBKW 3ajaud, (¢OpMYJ/MpPOBaHUs TUIOTE3, aHaduM3a M CHHTe3a,
cpaBHeHMsI, 00OOIeHUsi,  CHCTeMaTW3al[i,  BBISBJIEHUS  [PUUHUHHO-
C/Ie[ICTBEHHBIX CBsi3eid, TOMCKa aHajoroB, (POPMYJIMPOBaHUSI BLIBOZAOB [JIsi
M3yUeHHsl pa3/IMUHbIX CTOPOH (M3UUeCKUX 00HEeKTOB, sIBIEHUH U TIPOL[eCCOB, C
KOTOPbIMUA BO3HUKaeT HeoOXOAWMOCTh CTa/lKUBATbCA B TpodeCccuoHaIbHOU

cdepe;

| yMeHWe TeHepupoBaTb WJeu U  OrpefensTh  CpPeJCTBa,
HeoOX0uMBbIe I UX pean3ariui;

. yMeHHe UCI0/Ib30BaTh pa3/iduHble WCTOYHWKU i TIOMy4YeHUs:
dbu3nueckoli MHGOpMal[1H, OlleHUBaTh ee JOCTOBEPHOCTh;

o yMeHUe aHa/Ju3upoBaTh U TIPeJCTaB/lsATh HHGOpMalLMI0 B
pa3/IMUHBIX BUAAX;

J yMeHWe TIyO/IMUHO TIPe/CTaB/STh pe3y/bTaTbl COOCTBEHHOTO

WCC/IeJOBaHUsl, BeCTH JUCKYCCUM, [JOCTYIIHO U TapMOHUUYHO codYeTast
cojeprkaHue U (popmbl TipeJicTaB/isieMol MHGOpMaLiy;

npeoMemHbIX:

o chopMHPOBaHHOCTb TIPe/CTaB/AeHHU O POJd U MecTe (DU3KKU B
COBpPEMEeHHOM HayyHOW KapTHHe MMpa; MOHMMaHHe (PU3NUeCKOW CYIIHOCTU
Hab/mojaeMbix BO BceseHHOW siBfieHui, posu (u3ukyd B (GOPMHUPOBAHUU



Kpyro3opa " (YHKI[MOHa/IbHOW TIpaMOTHOCTHA uejioBeKa /il pelieHust
MIPaKTUUYeCKHX 3a/]ay;

. B/aZieHWe OCHOBOIO/AraloUMKM  (PU3NUECKUMU  TIOHSITHUSIMHU,
3aKOHOMEpPHOCTSIMM, 3aKOHAaMM ¥ TeOpUsMH; YyBepeHHOe WCII0/Ib30BaHUe
br3MUeCKON TePMUHOIOTHN U CHMBOJIUKHY;

J BfaJieHe  OCHOBHBIMM  METOJAaMH  HAy4yHOrOo  TIO3HaHW,
WCTIONIb3yeMbIMA B (u3MKe: HaOMofleHWeM, OMKMCAHUEM, HW3MepeHHeM,
9KCIIePUMEHTOM;

J yMeHHs] oOpabaThiBaTh pe3y/bTaThl W3MepPeHHM, OOHapy’>KUBaThb
3aBUCUMOCTh MeX[y (U3NUeCKUMH BeUUdHaMH, OOBSICHSITH TOJyueHHbIe
pe3yJIbTaThl U ieJlaTh BBIBOJBI;

o chopMHPOBaHHOCTb YMeHMUs pelllaTh (hHU3ruUecKue 3a/jauu;

o chOpMUPOBAHHOCTh YMeHUsI IPUMEHSITh TTOTyUeHHbIe 3HaHUS ISl
OOBSICHEHWSI yC/IOBUH TIPOTeKaHWS (PU3WUEeCKUX SIBJIEHMM B TIPHPO/IE,
npodeccuoHabHOU cdepe U [ TIPUHATUS TIPAKTUUYECKUX pellleHu B
TIOBCEeITHeBHOM YKU3HU;

| chopMUPOBAHHOCTh COOCTBEHHOM TMO3WI[MK TI0 OTHOILEHUI0 K
du3uueckoii HPOpMalKK, TT0/y4aeMOr 13 pa3HbIX UCTOUHUKOB.

COJIEPKAHUE YYEBHOM JUCIIUII/IMHBI

Bgeoenue. ®u3uka- Hayka O rnipupoge. CBsi3b (PU3MKU C JpYyTUMHU
HayKaMH.

MexaHuka

Kunemartuka.

MexaHuueckoe
newkenue.llepemerienure.ITyTb. CKOpoCThb. PABHOMEpHOENPSIMOTMHENMHOE
[BIDKeHHe. YckopeHue. PaBHomepeMeHHOe TIPSIMOJIMHENMHOE —[IBUJKEHUe.
CBobogHoe TiafieHue. [IBr>keHre Tesa, OpOILIeHHOTO IO, YTJIOM K TOPHU30HTY.
PaBHOMepHOe ABU)KeHVe 110 OKPY>KHOCTH.

3aKOHBI MeXaHUKH HrroToHa. [TepBbI 3aKOH
HetoTrona.Cuna.Macca.imnynsc.BTopor 3akoH HeroToHa. OCHOBHOUM 3aKOH
KJIaCCUYeCKOM [JUHAaMHUKW. Tpetnd 3akoH HprOTOHa. 3akKOH BCEMHUPHOTO
TsiroTeHus1. ['paBuTaliioHHoe mosie. Cuna Tsokect. Bec. CriocoObl n3MepeHust
Maccol Tes1. CU/ibl B MeXaHUKe.

3akOHbI COXpaHeHUsI B  MexaHUKe. 3aKOH  COXpaHeHus
umInyJibca.PeakTuBHOe BWKeHWe. PaboTa cubl. PaboTa noTeHLManbHbIX CUIL
MoiHocte. OHeprusi. KuHetnueckas 9Heprus. [loTeHijyanbHas 3HeEpPrus.
3aKOH COXpaHEHUs] MeXaHWUeCKOW HSHepruu. [IpuMeHeHHWe  3aKOHOB
COXpaHeHus.



emoncmpayuu

3aBUCMMOCTb TPaeKTOPUU OT BbIOOpa CUCTeMbl OTcueTa. Bujbl
MeXaHUUeCKOro JIBM>KeHUS.

3aBHMCHMOCTb YCKOPEHMsI Tejla OT ero MacChl U CWJIbI, IeUCTBYIOLIEeNd Ha
Teno. CrnokeHve cui.PaBeHCTBO M TMPOTUBOIOJIOKHOCTb HarpaB/e€HUsl CUJI
JeNUCTBUS W  TIPOTUBOJEMCTBUSA. 3aBUCUMOCTb CWIbl  yIPYrOCTU  OT
necdopmaruu.Cunel TpeHusi. HeBecomocTh. PeakTuBHOe aBwxeHue.llepexon
TOTeHI[Ma/TbHON YHePTUU B KUHETUUYECKYI0 U 00paTHO.

JlabopamopHble pabombl

V3mepeHre yCKOpeHHs TeJia MPYU PaBHOYCKOPEHHOM [IBU)KEHUH TeJla;

VccnenoBaHrie 3aBUCMMOCTH CUJTbI TPEHUSI OT Beca Tera;

CoxpaHeHHe MeXaHWUeCKOW SHeprud Tpyu [ABWKEHUU Tejla TIOJ
JefCTBUEeM CUJT TSDKECTU U YTIPYTOCTH.

MexaHuueckue Ko1ebaHus u 80/Hbl

MexaHHUeCcKHe KoJ/ie0aHus. KonebarenpHoe
ABKeHve.['apMoHryecKre Kosnebanusi.CBobojHbIE MexaHuJecKue
KonebaHusi.  JIMHeliHble  MexaHUUYecKWe  KosiebaTenbHble  CUCTEMBI.
[TpeBpaiiieHre SHepruyd TIpu KojebarenbHOM JABWKeHUU. (CBOOOHBIE
3aTyxarolue MexaHWdeckue KojebaHus. BbIHy)KJeHHble MexaHUUecKue
KosieGaHusI.

Yupyrue BosHbl. [lonepeuHsie ¥ MpoJo/IbHbIE BOIHBL. XapaKTepPUCTHUKU
BOJIHBI. Y paBHEHHe TVIOCKOU beryiiieit BosiHbl. VIHTepdepentus BoyH. [ToHsTHE
0 audpakiU BoJiH. 3BYKOBbIe BOJTHBI. ¥ IbTPA3BYK U €ro NMpruMeHeHue.

emoncmpayuu

CBo0Oo/HbBIE U BBIHY)K/IeHHbIE MeXaHHUeCcKre Konebanus. Pe3oHaHC.

OO0pa3oBaHue ¥ paclpoCcTpaHeHHe yIpyrux BoyH. YacTora KonebaHuii U
BbICOTa TOHA 3BYKa.

JlabopamopHblie pabombl

3MepeHUe ycKOpeHHsi CBOOOAHOrO TafieHus C TIOMOIIbI0 MasiTHUKa

M3yueHre 3aBUCMMOCTA Tiepuofia KosiebaHWM  HUTSHOrO  (Wid
TIPY>KUHHOT'0) MasiTHUKA OT JJIMHbI HUTH (WUJIX MacChl Tpy3a).

OcHo8bl MONEKY/IpHOU (pu3uUKU U MepMOOUHAMUKLU.

OcHOBBI MOJIEKY/ISIDHO-KUHEeTHUEeCKON Teopuu. Vea/nbHbIN ras.
OCHOBHBIE  TT0JIO)KEHUSIMOJIEKY/ISIDHO-KUHETUUECKOW TeOpuu. Pa3mepbl U
Macca MoJieKya U aTomoB. bpoyHoBckoe paBwkeHue. duddysus. Cunbl u
SHEPTUsT MEeXMOJIEKY/IAPHOr0 B3anMoeicTBus. CTpoeHue Ta3000pa3HbIX,
KUJKUX U TBepZbix Tesl. CKOPOCTH [JBWKEHHsS MOJEKYl U UX H3MepeHUe.
WNpeanvubiii Ta3. [laBneHue ra3a. OCHOBHOe ypaBHEHUWE MOJIEKYJISIPHO-
KWHETUYEeCKOW TeoprH ra3oB. TemriepaTypa U ee u3MepeHue. ['a30Bbie 3aKOHBI.
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AGCOMIOTHBINA HyJ/Ib TeMIiepaTypbl. TepMoqrHaMHUUecKas IKaJjia TeMIepaTyphbl.
YpaBHeHUe COCTOSIHUS W/lea/IbHOTO ra3a. MoJisipHasi ra3oBasi [IOCTOSTHHAS.

OcHOBBI TePMO/JUHAMMKHU. OCHOBHbIE TIOHSATUS v
onpezeneHvs. BHyTpeHHsIs SHEPrUsiCUCTEMBI. BHyTpeHHsis1 SHEeprust
uaeasbHOr0 ra3a. Pabora u TeryiorTa Kak (¢oOpMbI Tepeiaud SHepruu.
TemoeMKoOCTb. Y/ienbHasi TEIUIOEMKOCTb. YPaBHEHHE TeruIoBoro OasaHca.
[TepBoe Haua/s0 TepMOAWHAMUKH. ArabaTHBIM mpoljecc. ITpUHIMI AeMCTBUS
TervioBoM  MawmHbl.  KIIZI  temioBoro  pBuratens. Brtopoe Hauvano
TepMOAWHAMUKU. TepMoJvHaMuyecKasi IKaja TemIiepaTyp. XOJIO[W/IbHbIe
MalluHbl. TeryioBble ABuratend. OXpaHa MpyUpobl.

CaolicTBa napoB. VcnapeHue 1 KoHAeHcauus.HachlleHHbIN T1ap U ero
CBOMCTBAa.AOCO/IIOTHAS ¥ OTHOCHTE/IbHAs B/Ia)KHOCTb BO3/yxa. Touka pOCHI.
Kunenuve. 3aBUCMMOCTb TemrmepaTypbl KulleHUsl OT JAaBieHust. [leperpetbii
Tap Y ero MCroJib30BaHue B TeXHHUKeE.

CBolcTBa KUAKOCTeM. XapaKTepUCTUKA  KUAKOrO  COCTOSTHUS
BelllecTBa.[ IToBepXHOCTHBIM C/IOM >KUAKOCTH. DHEPrusi MOBePXHOCTHOIO CJIOSl.
SIBneHrs Ha rpaHuLie )XUAKOCTHU C TBePAbIM TesioM. Karnu/isipHble siBJIeHHUS.

CBoiicTBa TBepAbIX Te/l. XapaKTepUCTHKa TBEPAOr0 COCTOSTHUS
BellleCTBa. YTIDYTHeCBOMCTBA TBepAbIx Tesl. 3akoH ['yka. MexaHuueckue
CBOMCTBA TBepAbIX Tesl. TerioBoe paciiMpeHWe TBEPAbIX Tesl U JKULKOCTeu.
[1naByieHre ¥ KpUCTa/TU3aLIUSL.

demoncmpayuu

[BrxeHre 6pOyHOBCKUX YacTull. Juddy3us.

V3MeHeHre [iaB/ieHUs1 rasa C HW3MEHeHHWeM TeMmIleparypbl IIpU
MOCTOSTHHOM 0OBbeMe. V30TepMuuecKuii ¥ 1300apHBIM TTPOLIECCHI.

3MeHeHWe BHYTPEHHEM SHEPTUM Tel TPH COBEpIIeHWd pPabOoThI.
Mopenu TenoBbIX JBUTATe/eN.

Kurnienne BO/bI TIpY MMOHWXKEHHOM JiaB/IeHUM. [ICUXpOMeTp U TUTpOMeTP.

SB/eHVs TIOBEPXHOCTHOTO HATSDKeHUsI U CMauuBaHuA. Kpucrasisbl,
amop(HbIe BeleCTBa, XUAKOKPUCTA/IJTMYECKe Tea.

JlabopamopHblie pabombl

[TpoBepKa 3aBUCUMOCTH MeXKIy 00bEMOM , IaB/ieHHEM, U TeMIlepaTypoi
[l JTAaHHOM MacChl rasa.

V3mepeHre OTHOCUTEeTbHOM BJI&KHOCTH TPHY TTIOMOLM TePMOMeTpa.

IIpakmuueckue 3aHsamus

Pacuer mMakpo ¥ MHKpOIlIapameTpoB II0 CpeACTBaM CTaTUCTUUYECKOIO
MeTo/a.

Perienue 3agau 1o teme: «OCHOBBI TEPMOJVHAMUKU. »

INeKmpoouHamMuKa
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J/IeKTpUUecKoe moJjie .JJIeKTpUuYecKre 3apsi/ibl.3akKOH COXPaHEeHUst
3apsga.3akoHKysoHa. DnekTpruueckoe 1ojie. HanpsykeHHOCTh 3/1eKTPUUeCKOro
nosiss. TIpUHIIUIT Cymeprio3uiiuM rojeii. PaboTa CU 3/1eKTPOCTaTUUECKOTO
nosig.  IloteHuman.  Pa3HOCTH  TMOTEHLMA/NIOB.  ODKBUIIOTEHLMA/IbHbIE
IOBepXHOCTU. CBA3b MeXAY HalpsKEeHHOCTBI0 M PasHOCTBHO [OTEHLIUMAIOB
9JIeKTPUUECKOro MoJid. u31eKTpuku B 371eKTpudeckoM roJie. Ilonspusarys
[U3JIeKTPUKOB. IIpoBogHMKKM B  31eKTpudyeckoMm mnosie. KoHzaeHcaTophl.
CoenvHeHWe  KOH/IEHCAaTODOB B Oarapeio.  JHeprusi  3apsbKeHHOTO
KOH/IeHCaTopa. JHeprus 3JIeKTPUUeCcKOoro mnoJis.

3aKOHbI  TOCTOAHHOTO  TOKAa. Y CJIOBUS,HEOOXOAWMbIE /ISt
BO3HMKHOBEHUS U TOAJEpKaHUS 3JJIeKTphuuecKkoro Toka. Cwuia Toka U
TJIOTHOCTh TOKa. 3akoH Owma s yuactka 1jermu 6e3 3/IC. 3aBHCHMOCTD
3JIEKTPUUECKOTO  COTPOTHMB/IEHUS OT MaTepuania, [JIMHbl U [UIOLIAAU
TONEePpeYHOro  CeYeHusi  TMPOBOJHMKA.  3aBUCMMOCTh  3JIEKTPUUECKOrO
COTPOTHUBJIEHUSI TIPOBOJHUKOB OT TeMIepaTypbl. JJIeKTPOABWKYLLas Cuia
HMCTOYHMKA TOKa. 3akoH OMa s mosiHoM 1enu. CoefiuHeHVe TIPOBOJHUKOB.
CoeayiHeHME MCTOUHUKOB 37IeKTPUUECKOM SHepruu B OaTapero. 3akoH [IKoyis
—Jlenita. PaboTa ¥ MOII[HOCTEL 3/IEKTPUUECKOTO TOKa. TerjioBoe JelicTBUE
TOKa.

O/IeKTpUYeCKHii TOK B  moaynpoBoAHUKax. CoOcTBeHHas
TIPOBOAMMOCTE TIOTYTIPOBOAHUKOB. [10/TyTIPOBOAHUKOBBIE TIPUOOPHI.

MaruuTHOoe mnosie. BekTop WHAYKUWM MarHUTHOrO TmoJs./lercTtBue
MarHMTHOTO TI0JIS HarpsIMOJIMHEWHbIM MPOBOJHUK C TOKOM. 3aKOH Amrepa.
B3anmMogelicTBiie TOKOB. MarHuTHBIM IMOTOK. PaboTa 110 TepeMeleHHI0
MPOBOJHUKA C TOKOM B MarHUTHOM moJie. JleliCTBUe MarHUTHOTO TIO/sT Ha
aBwkylurcs 3apsa. Cuna Jlopenna. OrnipefeneHve y/eabHOTO 3apsija.
Y ckopuTeny 3apsyKeHHBIX YaCTUL.

JJ/IeKTpOMarHuTHas UH/YKLMS. OJIeKTPOMarHUuTHast
vHAYKOUA.BuxpeBoe  sjiektpuyeckoe 1iosie.  CaMOUHAYKLHYS.  OHeprus
MAarHUTHOI'O MOJIS.

emoncmpayuu

B3aumogericTBue 3apsokeHHbIX Ten. [IpOBOJHHWKM B 31€KTPUYECKOM
rojsie. [Ws/eKTpUKU B 3jieKTpudyeckoM 1iojie. KoupeHcatopel. TerioBoe
JIeMCTBUE 3JIEKTPUYECKOr0 TOKaA.

CobOcTBeHHass W TpUMeCHasi TPOBOJUMOCTb  TIOJTyTIPOBO/IHHKOB.
[TonynpoBogHuKOBBIM AuoA. Tpansuctop. OmneiT IpcTrefa.B3avMogericTBue
MPOBOJHUKOB C TOKaMu. OTKJ/IOHeHHe 3JIeKTPOHHOI'O ITyuyKa MarHWTHbIM
rojieM. DJIeKTPO/IBUTaTe/lb.
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OneKTpou3MepHTe/ibHble TPUOOPHI.  DIEeKTPOMAarHWTHas WHAYKIIWS.
OmnbiTel Dapages.

3aBucuMoctb 3IC caMOUHAYKLMHA OT CKOPOCTH M3MEHEeHHUs CUJIbl TOKa
Y UHAYKTHBHOCTH MPOBOJHUKA.

Pabora 3nekTporeHepatopa. TpaHcdopmaTop.

JlabopamopHblie pabombl

Onpepenenve 3/C W BHYTpeHHero COIPOTUBJ/IEHUS HCTOYHHMKA
HarpsyKeHus.

M3yueHue ycTpoiicTBa U paboThbl TpaHchopMaTopa.

O/eKTpoMarHuTHbIe Kojie0anus. CBoOOAHBIE 3/IEKTPOMArHUTHBIE
kosiebanusi. IIpeBpailjeHre SHepruy B KojiebaTesibHOM KOHTYpe. 3aTyxarolue
3/1eKTPOMarHUTHbIe KoJieOaHusl. ["eneparop He3aTyXarolmx
3JIEKTPOMAarHUTHBIX KoJiebaHuil. BbIHYX/eHHbIe 37eKTpruueckre KosiebaHwusl.
[TepeMeHHBIN TOK. ['eHepaTop nmepeMeHHOr0 TOKa. EMKOCTHOe U MHYKTUBHOE
COTMPOTUB/IEHUS] TIePEMEHHOro ToKa. 3akoH OMa Jjisi 3/1eKTpUUYeCKOW Lieru
repeMeHHOro Toka. PaboTa M MOIHOCTb MepeMeHHOro ToKa. ['eHepaToOpbl
ToKa. TpaHcdopmaropel. Tokr BbiCOKOM 4dacToThl. [losiyueHue, mepesaua u
pacripeiesieHre 3/IeKTPO3HEPIUu.

O/IeKTPOMAarHUTHbIE BOJIHBI. JJIEKTPOMAarHUTHOEe Ti0jie Kak 0COObIi
BHJ, MaTepuu.JJeKTpPOMarHUTHbIe BOJIHBL. Bubpatop ['eprja. OTKpBITHIN
KonebaTe/ibHbIM KOHTYp. M306petenue paguo A.C. TloroBeiM. [ToHsiTHE O
paguocBsisu. [IprimeHeHne 3/1eKTPOMarHUTHBIX BOJIH.

emoncmpayuu

CBobOosiHbIe ~ 3/IEKTPOMAarHUTHbIe — KosieOaHUs. OcuwuiorpamMma
repeMeHHOro Toka. KoHzieHcaTop B Liely repeMeHHOr0 TOKa.

KaTyimika WHAYKTUBHOCTU B LeNKA TepeMeHHOro ToKa. Pe3oHaHC B
MoC/iejOBaTelbHOW L[eMM MepeMEeHHOro ToKa. V3nyueHue W TpUeM
3J7IEKTPOMarHUTHBIX BOJIH. PaiioCcBsi3b.

Onmuka

IIpupoga cBera. CKOpOCTb  pacripoCTpaHeHusi  CBeTa.3aKOHbI
OoTpakeHuUs U mnpesiomsieHuss cseta. [losiHoe oTpakeHue. JIMH3bL. ['y1a3 Kak
ortryeckasi cucrema. OnTuueckuie pubopsI.

BosiHoBbIe cBolMcTBa cBera. VHTepdepeHius cBeta.KorepeHTHOCTb
CBeTOBBIX Jiyueil.VIHTepdepeHIMss B TOHKUX TIeHKax. [losockl paBHOM
tonuHbl. Konbila HbtoToHa. Vcrnosib3oBaHWe uHTepdepeHIMM B Hayke U
TexHuke. [Iudpakuys cBeta. Iudpakuys Ha Lieqd B Mapasule/lbHbIX Jydax.
HudppakuyonHas pewetka. [lonatne o rosorpapuu. [lonspusanus
nonepeuHbix BoOJH. [losspusanms cBeta. [IBOMHOe JiydenpesoMJIeHHE.
[Tonsspouppl. Oucrniepcus cBeta. Bugpl criekTpoB. CIIeKTpbl UCITyCKaHUS.
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CrekTpbl MOr/OLeHUs. YbTpauoneToBoe M HH(PPaKpaCcHOe W3/Iy4YeHUs.
PenTreHoBckue nyuu. VIx mprpojia U CBOMCTBaA.

demoncmpayuu

3aKOHbI OTpa)kKeHUsI W TipesiomyieHHsi cBeTa. [losiHOe BHyTpeHHee
oTpakeHre. OnThuecKrie puOOpHI.

Wurepdepenius ceta. Judpakius cBeta. [lossipr3aiiys cBeTa.

[TosiyyeHUe crieKTpa C MOMOILbIO TIPU3MBI.

[TosiyueHne crieKTpa C TIOMOLbIO  JU(PAKIMOHHOW  peLlIeTKHU.
CnekTpoCKoTrl.

JlabopamopHble pabombl

OrnpesiesieHyie TIOKasareJisi IPeJIOMJ/IEHUS CTEKJIa.

Habmopenue natepdepeHLny U AUdpaKLMy CBeTa.

M3MepeHue [MHBI CBETOBOW BOJIHBI C TOMOIIBIO JU(PaKLMOHHOMN
peLLeTKH.

HabtojeHue CIiyIolHOro U IMHeMUaToro CrieKTpa.

DnemeHmMbl KBAHMOBOU pusuKu
KBanToBaa ontuka. KBantoBasg rumnorte3a I[Inanka.®oToHbl. BHelHui

boTO31eKTpHYeCcKrii 3¢ deKT. BryTpenHuit dboToapdexT. Turibl
(boTO3/1€MEHTOB.
dusuka aToMa. Pa3sButue B3IJISI10OB Ha CTpOeHue

BellleCcTBa.3aKOHOMEPHOCTH B aTOMHBIX CIIeKTpax BOJOpoJa. AaepHas mozesb
atoma. Omnbitel 3O.Pe3epdopga. Mogenb atoma Bojgopoza 1o H.Bopy.
KBaHTOBBIE reHepaTophl.

®dusukKa aToMHOro sjapa. EcrecTBeHHass paJWOaKTUBHOCTH.3aKOH
pafuoakTUBHOrO  pacraga. Crocobbl  HaOMoOAeHHWsT W PerucTpalyu
3apsbKeHHbIX yactull. Dddekt BaBuioBa — YepeHkoBa. CTpoeHHWe aTOMHOIO
sanpa. [dedekT wmacchl, SHeprusi CBsI3M U YCTOWUMBOCTH aTOMHBIX sijiep.
ApnepHble peakuuu. MCKycCTBeHHas paJMO0aKTUBHOCTb. [leeHue TsKesbIX
sanep. LlemHas siaepHas peakuusi. YTipaBisieMasi LielHasi peakuyus. AgepHbiv
peakrop. IlonmyueHuve pagyOaKTUBHBIX M30TOMOB UM WX [PUMEHEHUe.
buosiornueckoe fmeucTBHe paJUOAKTUBHBIX HW3IYyUEHUU. OJieMeHTapHbIe
YaCTHULIBI.

demoncmpayuu

doTo3(ddeKT.

JIuHeluaTble CHOEKTPbl pa3/IMUHbIX BellecTB. M3myueHue masepa
(kxBaHTOBOTO reHepaTopa). CUeTUNK MOHU3UPYIOIIUX U3TyUYeHU M.

JlaGopamopHbie pabombl

M3yueHue TPeKOB 3apsKeHHBIX UaCTHI] 10 TOTOBBIM (hoTOrpadusim.
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MogenvpoBaHue paJ0aKTUBHOIO pacmaza.

CneyuanbHas meopusi OmHoOCUMmMe/ AbHOCMu

OCHOBBI CrleLia/IbHOM TEOPHUH OTHOCUTETbHOCTH.

Ob6obuwarowjue cgedeHus no ¢pusuxe
dusrka — GyHAaMeHTa/lbHas HayKa O TIPUPOJE.
EcTecTBeHHOHayuUHbIM MeTOJ II03HAHUS, €ro BO3MOKHOCTH U

IPAHULbI TIPUMEHHMMOCTA. OKCIIEPUMEHT U TeOpust B MpoLecce MO3HAHUS
npupozbl. MopenvpoBaHue (U3MUYeCKUX SIBeHWNW U TipolieccoB. Posb
SKCIepYMeHTa W TeOpUM B TIpOL[ecCe TI03HAaHUS NpUpOoAbl. Pu3nueckas
BenuurHa. [lorpemiHoCcTM u3MepeHMM (GU3MUeCKMX BeauurH. Pusnueckue
3aKOHbl. ['paHuIbl TNPUMEHMMOCTU (U3UUeCKUX 3aKOHOB. I[loHaTHe O
(¢Y3nUeckold KapTHMHe Muypa. 3HaueHHe (PU3WKM TPU OCBOEHWM IpOo(eccuu
CIIO u cnietmansHOCcTer CITO.®u3MKa U HayYHO-TEXHUUECKH MPOrpecc.
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TEMATHNYECKOE INTAHUPOBAHUE

[lpu peanu3auuu  cofepkaHusi  obieobpa3oBaTenibHON — yueOHOM
muctunabl - OYTIn.10. ®usuka (06a30BbIi  ypOBeHb) CHelUMabHOCTEU
23.02.07 TexHuueckoe oOCTy)KWBaHWE W PEMOHT JBUTaTe/iel, CUCTEM W
arperaToB aBTOMOOH/IEM.

MaKcHMasbHasi yueOHasi Harpy3ka obyuaroruxcsi cocraniisieT-200 yaca,
M3 HUX ayauTopHasi (o0Osi3aTenbHas)) Harpy3ka OOydarol[uXcs, BK/IIOUast
naboparopHsie paboTel, — 200 yac.

TeMaTrueckud TIaH

Buy yueGHO# paboThI KonnyecTBo yacoB
AynuTopHble 3aHsaTusi. Cozep>kanue o0yueHust

Beenenue 2
MexaHuka 34
OCHOBBI MOJIEKYJ/ISIPHOW (DU3UKHU U TEPMOJMHAMUKHA 33
OJIEKTPOAUHAMUKA 71
OneMeHTbI KBAaHTOBOU (PM3MKHU 30
CrieriiasibHasi TeOpUsi OTHOCHUTEIbHOCTH 2
O6ob61arorye cBeIeHHs TI0 (PHU3KKe 2
WHpvBYyanbHBINA MPOEKT 26
Wtoro 200
IIpomedscymounass ammecmayus 8 ¢popme OK3ameH
Bcero 200
CamocTosiTenlbHast paboTa B paMKax 3K3aMeHallMOHHOMN 10
ceccun

Koncyneranms 2
OK3aMeH 6

Bcero 218
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XAPAKTEPUCTUKA OCHOBHBIX BNI0OB YUEBHOI
OJEATEJIBHOCTU CTYJEHTOB

CopepxaHue XapakTepyCTHKa 0CHOBHBIX BU/I0B ieATe/IbHOCTH CTYA€HTOB

o0yueHust (Ha ypoBHe yueOHBIX /|eHiCTBHIN)

Bgenenue ®usrka — (yHAaMeHTabHas HayKa O MpUpoje.

MexaHuka

OcHOBBI [TpencraBneHre MeXaHWYeCKOrO [BW)KEHUs Tejla YPaBHEHUSIMHM 3aBUCUMOCTH
KHUHEeMaTHKU. KOOpJMHAT U NpoeKLer CKOPOCTH OT BpeMeHU.IIpescTaBieHre MexaHUUeCKOTrO

JIBIKeHUs Tesla TpadMKaMU 3aBUCUMOCTH KOOPZAMHAT U TIPOeKivell CKOPOCTH OT
BpeMeHU.OrnpejesieHe KOOPJAWHAT TMPOMAEHHOT0 MYTU, CKOPOCTHU U YCKOPEeHUs
Tesa 1o rpadukaM 3aBUCUMOCTH KOOPJAWHAT U MPOEKI[1ii CKOPOCTU OT BPEMEHH.
OrnipeziesieHrie KOOPAWHAT TPOWIEHHOTO MYTH, CKOPOCTHM W YCKOpeHMsl Teja IO
yPaBHEHUSIM 3aBUCUMOCTH KOOP/JMHAT Y MIPOEKLM CKOPOCTH OT BPEMeHH.
[TpoBefjeHMe CpaBHWTENBHOIO aHalaW3a pPaBHOMEDHOTO M paBHOIIEDEMEHHOTO
JIBIDKeHUW. YKa3aHUe UCIMOJb30BaHUsl TOCTYIaTe/lbHOTO M BpalllaTe/IbHOTO
IBIDKeHU# B TexHuKe.llpuoOpeTeHue oribiTa paboThl B IPyIINe C BLIMOJTHEHHEM
Pa3/IMUHBIXCOLIMAIBHBIX posieil.Pa3paboTka BO3MOKHOM CHUCTeMBI [JeHCTBUN U
KOHCTPYKLIMH/JI SKCIIePUMEHTa/IbHOTO OMpe/eieHrsI KWHeEMaTUYeCKUX BeJTMUKH.
[peacraBneHye UHGOPMALUK O BUIaX ABW)KEHUS B BUJle TaO/IULIbI

OCHOBBI JTHAMUKU.

[ToHrMaHUe CMbICIa TakuX (U3AYECKUX MoJjiefleid, KaK MaTepuajbHas TOUKa,
VMHepLMajgbHasi CcucTemMa oTcyeta. V3mepeHue Macchl Teja pas3lIdYHbIMU
cnocobamu. V3mepeHWe CHW B3avMOJEWCTBUS Tesl. BbluncieHue 3HayeHUs
YCKOPEHUsI TeJl TI0 M3BeCTHBIM 3HAaUeHUsIM JIeMCTBYIOLUX CUT U MacC TeJl.

YMeHue pa3nmuuaTth CWIy TsDKeCTU W BeC Tena. OObsCHeHWe W TIpUBeZieHUe
TIPUMEPOB sIB/IeHHsI HeBeCOMOCTU. [IpriMeHeHre OCHOBHBIX MOHSTHM, GopMyn U
3aKOHOB IMHAMUKM K pelleHHo 3a/ay .

3aKOHBI

COXpaHeHusI B

MeXaHHKe

[lprMeHeHre 3aKOHa COXpPAHEHUs] MMITy/bCa [/s1 BBIYUC/AEHUS W3MeHeHUH
CKOPOCTeli Tesl TIPU UX B3aUMOZeNCTBUsIX. V3MepeHue pabOThl CUT U U3MEHeHHe
KUHETUYeCKOW SHeprud Tena. BbiuucieHne paboTel CU U U3MEHEHHs
KUHeTUUeCKOW SHepruu

Tesia. BeruriciieHre NoTeHLMa bHOW SHEpryuy TeJl B TPaBUTALIMOHHOM T10JIe.
OnpepeneHre TNOTeHLMAIbHOM SHEPrUud YIpyro AedOpMHUPOBAaHHOTO Tesa IIO
M3BeCTHOU JedopMalliid U >KeCTKOCTH Tena. [IpyMeHeHHe 3aKOHa COXpaHeHUs
MeXaHWYeCKOW SHepruu TIpM pacueTax pe3y/bTaTOB B3aUMOJENCTBUN Tes
rPaBUTALIMOHHBIMU ~CWJIaMA W CWIaMM  yIOPYroCcTH. YKa3aHWe TpaHMUl]
MPUMEHHMMOCTH 3aKOHOB MeXaHWKH. YKa3aHue yueOHBbIX [UCLMIUIMH, IIpU
M3yUeHUH KOTOPbIX UCTO/b3YIOTCS 3aKOHbI COXpaHeHHsI

MexaHuueckKue

Kos1e0aHus 5

BOJIHBI.

WccnenoBaHre 3aBUCUMOCTU Tiepro/ia KojebaHWM MaTeMaTHUeCKOro MasiTHUKA
OT ero JyIMHBbI, MacChl U aMIUIUTYAbl KonebaHui. VcciemoBaHWe 3aBUCUMOCTH
nepyozia KojebaHW Tpy3a Ha TIPY>KUHE OT €r0 MacChl W >KECTKOCTH TMPY’KUHBI.
Bbiuncsienre repuozia KosiebaHWN MaTeMaTHUeCKOro MasiTHUKA I0 W3BECTHOMY
3HAUYeHUIOeTo [/IUHBL. BbIuuciieHWe Tieproia KojebaHUWM Tpy3a Ha MpYKUHE TI0
M3BECTHBIM 3HAUEHHSIM €r0 MacChl M KECTKOCTH TIPY>KUHBI. BhipaboTKa HaBBIKOB
BOCIIPUHWMATh, aHAJIM3UPOBATh, NepepabaThiBaTh U MPeAbsB/ISATh HHPOPMALMIO B
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| COOTBETCTBMH C ITIOCTAB/IEHHBIMHA 3d1a4dMHU.

OCHOBBI MOJIEKY/ISIPHOU (DHU3UKU U TEPMOAUHAMUKU

MouJiekyasipHO-
KUHETHYeCcKoe
CTpOeHue
BellleCTBa.

BbIrosiHeHWe 3KCTIEpUMEHTOB, CIy)KalUX [y 000CHOBaHUS KWHETUUYEeCKOU
TEOpPUU. MOJIeKY/ISIpHO-KUHeTHnueckKor Teopun (MKT).MaeanbHbiii ra3 PeleHue
3ajay C TpUMeHeHWeM OCHOBHOTO YypaBHEHHSI MOJIEKY/ISIPHO-KUHETUUeCKON
TeOpUU ra3os.

OnpepeneHye apaMeTPOB BelleCTBa B ra3000pa3HOM COCTOSTHMM Ha OCHOBAHUU
ypaBHeHHUsI COCTOSIHUS MeanbHOro rasa. OmpeziesieHue rnapaMeTpoB BelllecTBa B
ra3000pa3HOM COCTOSIHUM U TIPOUCXOJSIIUX TMPOL[eCCOB 1o rpadukam
3apucumoctt p (1), V (T), p (V). DOkcnepumeHTa/ibHOe UCCIeOBaHUE
3aBucumocTu p (T), V (T), p (V). IIpeacraBnenue B Buzie rpaikoB M30XOPHOTO,
1300apHOTO YW W30TEPMHUECKOTO  TIPOIIeCCOB.  BbIunciieHwe — cpegHeit
KVMHEeTUYeCKOM SHepPruy TeIUIOBOTO [BW)KEHHsS MOJIeKyJl II0 W3BeCTHOU
TeMIiepaType BellecTBa. Bbicka3biBaHMe TUTIOTe3 /il 00bsICHeHHsT HabTr0jaeMbIX
SIBJICHWM. YKa3aHWe rPaHUL] NPUMeHMMOCTH MOJeNN «UZea/bHbli ra3» U 3aKOHOB
MKT.

OCHOBBI
TepMOJAUHAMUKU.

M3mepeHne KoiuuyecTBa TeIUIOTBI B IIpoLeccax Telionepejaud. Pacuer
KOJIMUEeCTBA TEIJIOThl, HE0OXOIUMOTO /I/Isl OCYIIeCTB/IeHUs 3aZIaHHOTO TIpoLiecca ¢
Terioniepesjaueil. PacueT uW3MeHeHHsI BHYTpPeHHel SHeprud Tea, pabOThl U
repeZlaHHOrO  KOJMYeCTBa TeIUVIOTHl C  WCIO/b30BaHWEM I1epBOro  3aKOHa
TepMOAUHAMUKHU.PacueT paboThl, COBEpIIIEHHON Tra30M, 10 TpadrKy 3aBUCUMOCTH
p (V).BoiurcneHnve paboThl ra3a, COBepLIEHHOMN MPU W3MEeHeHUM COCTOSIHUS TI0
3aMKHYTOMY LWK1y. Bbruncnenwe KIIJI mipu coBepilleHWHd ra3oM pabOThl B
mporieccax HW3MeHeHWsl COCTOSIHMsI TI0 3aMKHYTOMy IMkiay. OObsicHeHue
MPUHLIUIIOB JIeMCTBUS TeIVIOBBIX MalluH. J[leMoHcTpanusi ponvd (U3NKU B
CO3[laHUM W COBEpLIEHCTBOBAaHWM TeIIOBbIX JBuUraresiei.V3noxenue CcyTu
9KOJIOTHUeCKUX TipobseM, 0OyCIOBIeHHBIX pabOTOM TEeTUIOBBIX ABHUraTesel u
rpe/iyiokKeHue IyTH WX pelleHusl. YKa3aHue IpaHul] NPUMEHUMOCTH 3aKOHOB
TepMOJVHAMUKA. YMeHHe BeCTHU [WaJior, BbICJAYLIMBaTb MHEHHe OMNIOHEHTa,
y4acTBOBaTb B [JUCKYCCHUHM, OTKPBITO BbIpaXkaTb M OTCTaMBaTb CBOK) TOUKY
3peHusl. YKa3zaHue y4eOHbIX AWCLUIUIMH, TMPU W3Y4YeHUH KOTOPBIX HCIIO/b3YIOT
yueOHbIM MaTepra «OCHOBBI TEPMOAMHAMKI.

ArperarHble
COCTOSIHUS
(a3oBbie
repexo/pl.

M3mepeHre BIaXHOCTH BO3Ayxa. PacueT KojmuecTBa TervIOThl, HEOOXOJUMOTO
JUIs OCYLIeCTB/IeHMsl TIpoljecca Iepexojia BelllecTBa M3 OJHOIO arperaTtHoro
COCTOSIHUSL B Jipyroe.JKClepUMeHTasbHOe HWCC/Ie[loBaHUe TeIIOBbIX CBOMCTB
BellecTBa. IIpuBe/ieHe TIPUMEPOB KalWUISPHBIX sIBIEHUN B OBITY, TIPUPOJE,
TeXHUKe.

WccnenoBaHre MexaHWYeCKUX CBOMCTB TBepbIx Tesl. [IprMeHeHue (pu3nueckux
TIOHSITUY ¥ 3aKOHOB B yueOHOM MaTepHasie Mpog)eCCMOHAIBLHOTO XapaKTepa.
Wcrnonp3oBanne VIHTepHeTa [yisi TMOWCKAa WHQPOpPMAlMu O pa3paboTkax u
MpUMeHEeHUsIX COBPeMEeHHbIX TBepP/bIX U aMOP(HbBIX MaTepHaJsIoB .

SJ'IEKTPOAI/IHEIMI/IK&

DJIEKTPUYECKOe
rosie

Brruvicnenue CHUJI B33HM0,Z[EI‘/JICTBI/IH TOUEUHBIX 3JIEKTPHYECKHUX
SapH,Z[OB.BbILII/ICJ'IEHI/Ie HAIIpSPKEHHOCTU  3JIEKTPUUYECKOro 1104 OAHOro M
HECKOJIbKMX TOUYEYHBLIX JJIEKTPHUYECKUX 3apﬂ,£[OB.BquHCHEHH€ I1OTeHMaJla
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3/IEKTPUYECKOr0 TI0JIsS OJJHOTO Y HECKOJIbKUX TOUYEUHBIX 3/IEKTPUUeCKUX 3apsi/iOB.
Vi3mepeHHe pa3HOCTU TTOTEHIIMA/IOB.

Vi3mMepeHHe 3HEPTyH 3/IEKTPUUECKOT0 T10J1s1 3apsSDKeHHOT0 KOH/IeHcaTopa.
BbIuncieHre SHEPryH 3/IeKTPUUECKOT0 TI0JIs1 3apsKeHHOT0 KOH/IeHcaTopa.
Pa3paboTka T/laHa ¥ BO3MOXKHOH CXeMbl [IeHCTBUM 3KCIIepUMEHTaTbHOTO
orpezie/ieHUs 3JIEKTPOEMKOCTHU KOHZIeHcaTopa u JTU3JIeKTPUYECKOM
MPOHHUI[A€MOCTH BeIIlecTBa.

[TpoBeseHMe CPABHUTETBHOTO aHA/IM3a IPaBUTALIMOHHOTO U 37IEKTPOCTaTHUECKOT0
T10JIeH.

[TocTostHHBIN
3/71eKTPUYeCKU
TOK.

V3mMepeHre MOILLHOCTU 3J/IeKTPUYeCKOro Ttoka. Msmepenue 3/JC U BHyTpeHHero
COIpPOTHBJIEHUS] WCTOYHMKA TOKa.BeImo/HeHWe pacyeToB CUIbl TOKa U
HaMpsDKeHWM Ha yuyacTKax 3IeKTpuueckux Iiereii. OOBbsiCHEHWe Ha IpuMepe
3/7IeKTPUUECKOU Lienu C AByMsl MCTOUYHMKamMu Toka (D/JC), B KakoMm ciyyae
WCTOYHHK 37IeKTPUYEeCKOU SHeprur paboTaeT B peXXrMe reHepaTopa, a B KAKOM —
B peXXrMe rotpebureris.

Omnpegenenre TemnepaTypbl HUTHM HakaauBaHWs. V3MmepeHue 35/1€KTPUUECKOTO
3apsifia 3nekTpoHa.CHATHe BOJIbTAaMIIEDHOM XapakKTepuCTUKU auoza.llpoBesenuvie
CPaBHUTEILHOTO aHaU3a MO/IYTIPOBOJHUKOBBIX JUOZ0B U TPHUO/OB.
Wcnonb3oBanue VIHTepHeTa /17151 MOMCKAa MHPOPMAaLIMU O MepCrieKTUBaxX pa3BUTHS
T0JIyIPOBO/IHMKOBOM TEXHUKHU.

OneKTpuYecKui
TOK B pasIUyHbIX
cpefiax.

YcTaHOBKa MMPpUYHUHHO-CJ/IeJCTBEHHBIX CBs13ei

OCHOBBI
3/71eKTPOJUHAMUKH

V3MepeHne MHAYKLUMKM MarHUTHOTO Mosisd. BeluncrieHue cui, [JeHCTBYIOLIMX Ha
MPOBOJAHUK C TOKOM B MarHUTHOM IioJsie.BblunciieHue cui, AelCTBYIOIIMX Ha
3/7IeKTPUUECKUM 3apsif], ABWKYLIUMCS B MarHUTHOM noJie.ViccnenoBaHue siBIeHUN

3/71eKTPOMAarHuTHOM VH/YKLIWY, CaMOMH/IYKIUK. BbruncieHve SHepruu
MarHuTHOTO 11o/151.0O0bsicCHeH1e TIpUHIUIIA JlelicTBUSI
snekTpoaBuraTesiss. O0bsiCHeHHe TIPUHIIUTIA JleficTBUs reHeparopa

3/IEKTPUUECKOTO TOKAa U 3/IeKTPOU3MEepUTeNbHbIX MpUbopoB. OObscHeHue
MpUHLMNA  JeHCTBUS  Macc-criektporpada, — ycKopuTesnel  3apsDKeHHBIX
yactu.OObsICHEHWe DPOJIM  MAarHUTHOTO TIONs 3eMJIM B JKA3HM PacTeHHH,
JKUBOTHBIX, uesioBeKa.llpuBeseHre T©IpUMepOB MPAKTUYeCKOro IPUMeHeHHUs
W3yUeHHbIX

sIBJIEHUH, 3aKOHOB, IPHOOpPOB, ycTpoicTB.IIpoBejeHrie CpaBHUTE/ILHOTO aHaIM3a
CBOMCTB 3/1IEKTPOCTaTUUECKOI 0, MarHUTHOI'O ¥ BUXPEBOI'0 3JIEKTPUYECKUX IT0JIEH.
OObBsicHeHMe Ha TpUMepe MAarHWTHBIX SIBJIEHWH, T[oueMy (HU3UKY MOXHO
paccMaTpuBaTh KaK MeTaZUCLIUTIIMHY.

OJIEKTPOMarHUTHbIE
Kosie0aHuUsI

HabsroieHre ocLM/IIOrpaMM rapMOHHUECKMX KOie0aHUM CHITbI TOKA B LIETTH.
Vi3MepeHue 37eKTPOEMKOCTH KOHjeHcaTtopa. VI3MepeHuWe WMHJYKTUBHOCTb
KaTYIIKH.

WccnenoBaHue siBJIeHHMs 3/IEKTPUYECKOTO pe30HaHCa B MOC/Ie0BaTe/IbHOM 1IeMy.
[TpoBeseHre aHAIOTMKU MEXIy (U3UUECKUMHU BEJIMUMHAMH, XapaKTePU3YIOIUMU
MeXaHUUeCcKyl0 U 3/IeKTPOMarHUTHYI0 KosiebaTesnbHble cuCTeMbl. Pacuer
3HAaUeHWW CWIbl TOKAa M HamNpspKeHWs Ha 37eMeHTax Ilery TepeMeHHOro
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ToKa.lccieoBaHre TpuUHLMIA JelcTBUs TpaHchopMaropa. McciemoBaHue
TIPUHLIMIA eMCTBUS TeHepaTopa MepeMeHHOro ToKa. Vcrionb3oBaHue ViHTepHeTa
JIIsT TIOMCKa WHGOpMALliK 0 COBPEMEHHBIX Criocobax Tepe/jauu 371eKTPOIHEepPTrUM.
OcyliecTBNeHde pajuoniepefiaud W paavornpueMa. VicciegoBaHue CBOMCTB
3/IEKTPOMAarHUTHBIX BOJIH C TIOMOIIbI0 MOOWILHOTO TesedhoHa. Pa3BuTHe
L[EHHOCTHOTO OTHOIIIEHWUSI K W3yuaeMbiM Ha YpOKaxXx GHU3UKU O0OBeKTaM |
OCBaMBaeMbIM BUJ]aM JesaTe/lbHOCTU. OObsICHEHUWEe TPUHIUIHNAIBLHOTO Pa3/IduMs
TIPUPO/IbI YIIPYTUX U 3/1IEKTPOMarHUTHBIX BOJIH. VI3/10)KeHHe CYTH 3KOJ0rMueCcKux
rnpobsieM, CBSI3aHHBIX C 37IeKTPOMarHUTHBIMM KOjebaHHUsSMW W BOJHAMM.
OObsicHeHHe pOJIM 3/IEKTPOMarHUTHBIX BOJIH B COBPEMEHHBIX MCC/IeI0BAHUSIX
Bcenennoi

CBeTOBbIe BOJTHBI

[IpuMeHeHre Ha TIpaKTHMKe 3aKOHOB OTPa)KeHUSI W TIpeJIOMJIeHHsI CBeTa IpU
peiieHuu 3azau. OmpejeneHye CHeKTPalibHBIX TPaHUL] UYBCTBUTETHLHOCTH
yesioBeYeCcKoro rasa.

YMeHre CTpouTh U300pa’keHWs TIpeJIMETOB, [JaBaeMble JuH3amu.Pacuer
PaCCTOSIHUSL OT JIMH3bI [0 M300pakeHUs1 TipeZiMera. PacyeT ONMTHUECKOW CHIIBI
nuH3bL.  V3MepeHue ¢OKYCHOTO pacCTOsiHMS JiMH3bL. VcribiTaHue Mogesei
MHKDPOCKOIIa U TejlecKora

HabGnrozenue siByieHWss UHTePQEPEHIIMU 3/IeKTPOMArHUTHBIX BOH. HabmogeHue
sB/IeHUsT  JUGPAKLUM  3JIEKTPOMAarHUTHBIX  BOMH. HabOmroseHue — siBJeHUS
TOJISIpU3aliiy 3JIeKTPOMAarHUTHBIX BOJIH. VI3MepeHUe J/IMHBI CBETOBOM BOJIHBI 110
pe3yabTaTaM HabOmoeHus siBieHus WHTepdepeHiy. HabmogeHue siBIeHUS
mubpakiyy cBeta. HabGmroseHnue siBjeHWs TOMSPU3aliMM W JMCIIEPCHM CBeTa.
[Mouck pa3nmuuuii ¥ CXOACTBA MeXAy [JUPPAKLUMOHHBIM W AUCIIEPCHOHHBIM
criekTpamu. [IpuBesieHre TIPUMEPOB TOSIBJIEHUsI B TIPUPOJie M MCIIOb30BaHUS B
TeXHUKe sIBJieHUH HWHTepdepeHuH, JU(paKLUWy, TMOMsIpU3alud U JUCTIEPCUA
cBeTa. [lepeuriciieHre MeTO/IOB TIO3HaHUSI, KOTOPbIE UCII0/Ib30BaHbI TIPU U3yUYeHUH
yKa3aHHbBIX sIBJIEHUN

O/ieMeHTbI KBaHTOBOMW (DU3UKU

KBaHTOBBIE
CBOICTBa CBeTa.

Habnronenue doro3nektpuueckoro sddekra. O6bsicHeHre 3akOHOB CTosieTOBa
Ha OCHOBe KBaHTOBBIX IpeJCTaB/ieHWW. PacueT MakKCHMa/lbHOM KWUHETHYeCKOU
9HEPTUU 3JIeKTPOHOB TIpu  (oTo31eKTpruueckoM 3ddekre. OnpesneneHre paboTh
BbIXOZIA 3JIEKTPOHA IO TrpauKy 3aBUCMMOCTA MAaKCUMa/lbHOW KUHETUUeCKOM
3Hepruu (HOTO3/EKTPOHOB OT YacTOTHI CBeTa. VI3MepeHue pabOThI BbIXO/a
3/1eKTPOHa.

[Tepeunicnenve TPUOOPOB  YCTAaHOBKM, B  KOTOPBIX TpUMeHseTcs  0e3
WHEepPIMOHHOCTh  (oToaddekTa.  OOBACHEHHE  KOPMYCKYJISPHO-BOTHOBOTO
Jlyanv3Ma CBOMCTB (POTOHOB.

OOmBsicHeHME POJIM KBAHTOBOM ONTHKU B Pa3BUTHH COBPEMEHHOH (DU3UKU.

dusuka atroma

HaGnrosene JMHeMUaTbIX CHEKTPOB. PacueT 4YacTOTbl Y JJIMHBI  BOJIHBI
HCITyCKaeMoro CBeTa IMpH Tepexo/ile aToMa BOJOPO/ia U3 OJHOTO CTALMOHAPHOTO
COCTOSIHUS B JIPYTOe.

OOBbsicCHeHHe TIPOMCXOXKeHUsI TMHeMUaToro CrieKTpa aToMa BoZiopo/ia U pa3/inuust
NMMHeMUaThIX CIIEKTPOB Pa3/IMUHbBIX ra3oB. McciefjoBaHue TMHeHUaTOro CrieKTpa.
ViccnenoBanve TIpUHLIMITG PAabOTHI JIFOMUHECIIeHTHOM jamrbl. HabmomeHve u
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00bsICHeHHe TIPUHLIUIA AelCTBUs a3epa. [IpyuBeieHre IPUMePOB HCTTO/Ib30BaHUS
Ja3epa B COBpeMEHHOM HaykKe U TexHUKe. Vcronb3oBaHve VIHTepHeTa Jis MoMcKa
rMH(pOpMaLMH 0 MepcrieKTUBax NpUMeHeHus j1a3epa.

dusmka aToMHOIO

sapa

HaGsmofienne TpekoB anb(da-yacTvi] B Kamepe BuibcoHa. PerwcrpupoBaHuie
SIePHbIX U3My4YeHWd C TOMOILIbIO cyeTuuKa [eiirepa. Pacyer sHepruu cCBsi3u
aTOMHBIX f7ep.

OrnpezienieHrie 3apsija U MacCOBOIO YM(/a aTOMHOIO $/ipa, BO3HHUKAOILEro B
pe3y/bTaTe paMOAaKTUBHOTO pacra/jia. BeruriciieHre sHepryuu, 0CBOOOKAAOIIeNCst
MpU paZiM0aKTUBHOM pacriafie. OrnipefesieHre TIPOAYKTOB $JePHOM peakLUH.
BbIuncsieHre 3HepruM, 0CBOOOKAAOIIENCS TIpU SiZIePHBIX peakuysx .[loHnmMaHMe
MpeMMyIleCTB UM HeJOCTaTKOB  HCIIO/Mb30BaHWA  aTOMHOM  SHEpPrud |
HWOHU3UPYIOLMX W3/lydeHUU B TPOMBILIJIEHHOCTU, MeAulivHe. VI3/0)KeHue CyTu
JKOJIOTMUECKUX  TpobsieM,  CBsSI3aHHbIX C  OWOJIOTUYECKMM  JIeHCTBHEM
pPaIMOaKTUBHBIX u3nydyeHuid. [IpoBeseHre KkiaccubUKALUA — 3/ieMeHTapHBIX
YyacTUll Mo uX (U3NYECKUM XapaKTepuCTHKaM (Macce, 3apsifly, BpeMeHHU >KW3HU,
cnvHy U T.1.).JToHMMaHWe 1eHHOCTeM Hay4YHOTO MO3HaHWS MUpa He BooOIe zist
yeslOBeUeCTBa B L[€JIOM, a /s KaKAOro oOyuaroujerocs JIWYHO, LIEHHOCTEH
OBJIaJIeHUsT METOJJOM HayYHOT'O TI03HAHUS AJIs1 JOCTKEHUs ycIiexa B TF000M BUjie
MPaKTUUeCKOU J1esiTeTbHOCTH

CHeL[I/Ia]IbHaH TeOopHrs OTHOCUTE/IBHOCTHU

OcHOBBI
crieliuaIbHOM
Teopuu
OTHOCUTEJTbHOCTH

Boisichute cyte CTO, mnocrynatoB u cnefgcrBudi U3 CTO, ¢dopmysbl
PeJIITUBUCTCKOM [I/IMHBI, MacChl, BpeMeHH, UMITyJ/IbCa, SHEPIUH, PeJIITUBUCTCKOIO
3aKOHa C/I0’KeHHUs1 CKOpOCTel

OO6o01maroliye ceeieHus 110 pu3rKe

Ctpoenue
pasBuTHe
Bcenennon

nu

YMeHUsI TIOCTaHOBKHM 1ieJiell  IesITe/IbHOCTH, TIJIAHUPOBaHUWSI  COOCTBEHHOMU
JlesiTeIbHOCTU [1J1s1 IOCTU)KEHUS TI0CTaB/IeHHBIX Lie/iel, mpeBUAeHUs] BO3MOYKHBIX
pe3y/bTaToB 3TUX [eMCTBUI, OpraH13aliyd CaMOKOHTPOJISI U OLIeHKH T0/TyUeHHbIX
pe3ynbTaTtoB. Pa3Butue CIIOCOOHOCTM $ICHO M TOYHO W3/1aratb CBOU MBIC/IH,
JIOTMUecKu 0OOCHOBBIBATH CBOIO TOUKY 3peHMsl, BOCIIPUHUMATh U aHA/IM3UPOBATh
MHeHus1 cobeceJHMKOB, TPHU3HABasi TPABO JIPYTOr0 ue/ioBeKa Ha WHOe MHEHHe.
[TpousBeseHne u3MepeHUss (U3NUYECKUX BeJMUMH U OLEHKA TPaHMLb
TOTPeIHOCTeN U3MepeHuH.

I[peacraBieHye rpaHUL{bI TIOTPEIITHOCTeN U3MepeHUH Py TTOCTPOeHUH TPaUKOB.
YMeHMe BbICKa3bIBaTh TMITOTE3bI AJ1s1 00BsICHEHHsT HAO/TI0aeMbIX SBJIEHHM.
YMeHve mipejjiaraTb MOJeNU sIBJ€HUM. YKa3aHWe TpaHUl] TNPUMEeHUMOCTH
¢u3nyecknx 3aKOHOB. VI3/10)keHre OCHOBHBIX TOJI0KeHUI COBpEMEeHHOW HayuHOU
KapTuHbl Mupa. [IpuBeJieHWe TIPUMEpPOB B/WSHUSI OTKPBITUM B (QU3MKe Ha
MIPOTrPecCcoB TexXHWKe M TeXHOJOTMW Mpou3Bo/CTBa. VMcrnonb3oBaHue VHTepHeTa
JL7Is1 TIOUCKa WH(MOpMal[1H.
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YUEBHO-METOJUYECKOE N MATEPUAJIBHO-TEXHUYECKOE
OBECITEUEHUE ITPOI'PAMMbBI YUEBHOUW AVCLIAIIJIMHBI OYTIn.10.
dusuka (6a30BbIii YypOBEHbD)

Peanuzaiusi mporpaMMmbl yueOHOW AUCLMIIIMHBL TpebyeT HamAuusi
yuyebHOro KabuHera Pu3nky; nabopatopry OUMKHU.

Ob6opyodoseaHue yuebHo20 kabuHema:

- TI0Ca/I0YHbIe MeCTa T0 KOJMYeCTBY 00yUaroluXCs;

- pabouee MeCTO TpeTIo/laBaTeIs;

-II0CKa,

- JKpaH,

-Cren/1 6€30T1aCHOCTH U OXpaHbI TPY/a,

- [1nakarer:

v nepuoauueckas cucrema [.M1.MenjeseeBa;

v' IlIkana 3/1eKTPOMarHUTHBIX BOJIH;

v Cxema THApO3JIeKTpOCTaHI[MK; Kapra 3Be3gHoro Heba
Tpancdopmarop;

v' TlpucTraBku A 00pa30BaHUs [eCATUUHBIX, KPATHBIX U J0JIbHBIX
eIVHULI;

v MexaHuKa/3akoH coxpaHeHust/PaboTa CcUmbl.;

v MonekynsipHas dbusrka/MoneKynsipHO-KWHeThUecKast
teopus/IlIkana Temmeparyp;

v Mexanuka/KuHemaTtka  MarepuanbHOW  TOYKM/B3auMocCBs3b
BpalllaTe/IbHOTO U K0Jyie6aTe/IbHOTO IBUYKEHUS. ;

v MonekynsipHasi (pu3nka/MexaHU4yecKre U 3BYKOBble BOJIHBI
/TIpofoJibHBIe BOJIHBI.

v’ MexaHHKa, MOJIeKy/IsipHasi ¢usvka/DyHaamMeHTabHbIE
KOHCTaHTbl/PU3nrueckue BeJIMUrHbL.;

v OekTpoauHaMUKa/CUiibl 3J7IEKTPOMarHUTHOIO
B3auMo/ercTBUst/ HanpsokeHHOCTh 3JIEKTPOCTaTUYECKOI 0 TIOJIS1.
MouviekyisspHas ¢dusuka/TBepgoe Tesio/Kpucramivueckue Tesa.;

BBenenne/®dusnka B TI03HAaHWMU  BeleCTBa, MO/, M[POCTPAHCTBA U
BpeMeHU/CTpoeHre aToma.; MonekynspHas (usrka/TepmoguHamuka/LIuki
Kapho.;

v MournekyispHas du3uka/Moneky/isipHast CTPYKTypa
BelllecTBa/ArperatHblie COCTOSIHUS BellleCTBa.;

v DJIeKTPOAUHAMUKa/ DHePrus 3/1eKTPOMAarHUTHOT O
B3aMMO/J€MCTBUSl HEMOJBWKHBIX 3apsf0B/[U5/IeKTPUKA U TPOBOJHUKH B
3JIEKTPOCTaTUYECKOM TI0JI€ ;
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v Mexanuka//lyvHaMyka MaTepuasbHOM  TOUKW/BTOpol  3aKOH
HeroToHa; /PenstuBucTcKasg MexaHuKa/CKOPOCTb CBeTa- MaKCHMMaslbHas
CKOPOCTb PacrpoCTpaHeHUs1 B3aMMO/eUCTBUSL. ;

v Mexanuka//liHaMUKa TE€PUOJANYECKOr0  BWKeHUst/[IuHamMuKa
cB0oOOHBIX KoyiebaHMM. MosekynspHasi (u3nka/CokipkeHHe Tapa TpU ero
M30TEPMUUYECKOM CKaTUW/7KUIKOCTH U nap.

- CTO/ IeMOHCTPALUOHHBIH ;

TexHuueckue cpedcmea obyueHus: :

- KOMMbIOTEp C JIUIIEH3WOHHBIM IpOrpaMMHBLIM obeclieueHreM U
MYJ/IbTUMEJUAIPOEKTOP;

- Ipe3eHTalUu K YpoKam

Ob6opyodoeaHue nabopamopuu u pabouux mecm aabopamopuu:

Ob6opyaoBaHue 110 TeMaM Kypca (pu3nku

«OCHOBBI SJIEKTPOCTATUKN .»

1.2nekTpockor;

2.MasiTHUK 3/IEKTPOCTaTUYeCKUH;

3.D00HUTOBAs [1a/I0UKA,;

4.CTeK/ISHHAs Na/IoukKa;

5./lepeBsiHHas MajI0uKa;

6.111epcTh.;

«OCHOBBI JTEKTPOANHAMUKU .»

1.Peocrar.;

2.1ToacTaBKa;

3.KoHgeHcaTopHblie 6aTtapeu;

4.I'eHepaToOp BbICOKOBOJIbTHBIU IIKO/IbHBIA CIIEKTP-1;

5.Karyliky MHAYKTUBHOCTY;

6. Tpancdopmarop.;

7. TepMmorapa;

8.TepMomeTp Ha COMPOTUBJIEHUY;

9.Pe3ucropsi;

10.Marunut gyroobpasHbiii;

11.MarHuTHas CTpeJika;

12.MarHuThbl MOJI0COBBIE;

13.Habop marHutoB Kepamuueckux HMK(ko/blieBble MarHuTa
avaMeTpoM:35MM;25MM;20MM; 15MMm; 10MM;)

« OIITUKA.»

1.Tpy0Oxu criektpanbHbie TCY (yueOHbIe);

2.ConHeuHasi 6aTapes;

3.1Ipu3mel psIMOro 3peHus;
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4.CnekTpoCKoI;

5.3epkaiio;

6.IIpu3ma cTek/IsiHHasA MPAMOYTOJIbHASA;
7.11py3Ma CTeK/IsiHHas - TpareLeBU/iHas;
8.I1pu3ma CTek/IsiHHasA TpeyroJibHas;

9.Habop urm;

10.IIpr3ma ABOSIKOBOTHYTas;

11.IIpr3Ma CcTeK/IIHHAs ABOSIKO BBIITYK/Ias;
12.I1pr3Ma CcTeK/ISHHas MOyKpyT/ias;
13.ITpusma cTek/sIHHas KpyrJias;

14.5kpaH;

15.JudpakiioHHas peleTKa;

16.Jep-xaTeJib;

17.T1pubop a5 feMoHCTpaiuu Kosell HbroToHa;
18.11ens;

« MOJTEKYJTAPHAA ®U3UKA U TEITJIOTA.»
1.Mopenu aTOMOB [iJ1s1 COCTaBJ/IeHUs] MOJIEKY.T;
2.Mojenb KpUCTa/lJTAUeCKOU pellleTKH IrpaduTa;
3.Mogenb KpUCTa/JIMYeCKOU peLleTKH XKeme3a;
4.Mopgenu kpuctaimdeckoi perietku NaCl;
5.bapomertp-anepous;

6.Mogenb aBUraressi BHyTpeHHero CropaHusi;
7.I'urpomMeTp NCUXpOMeETPUYECKUN;
8.MeH3ypKy;

9.1lITaHreHUPKY/Ib;

10.MasTHUK;

11.TTpubop A5t MPOBEPKU T'a30BBIX 3aKOHOB;
12.MaHomeTp 06pa3iioBbIi;

13.Mopenb napoBOM MallUHbI.

14.1abop rupsb;

15.Ha6op a5t Hab/mroieHKs TIOBEPXHOCTHOT'O HATSPKEHUST KUJKOCTel;
16.Habop Ten (amoMuHul, AepeBo, Mefb..).;
17.Crakan

18.Bectb! yuebHbIe;

19..J1abopaTopHasi mocy/ia.

20. Tepmometp 66*100;

21.[luHaMOMeTphI;

22 .11ITaTuB;

«ACTPOHOMMA»
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1.Mopgenb HebecHOM cdephr;

2.Mogenb A1 orpeie/ieHrs YIJI0BOTO PACCTOSIHUS 3Be3/,.

Jlutepartypa:

' .Ps6osanoB, H.P. [agumieBa, B.A. KypuatoB «CO0OpHUK
AUIaKTUUeCKUX 3aflaHni 1o ¢ur3uke: yuyebHOe rocobue [/isi TEXHUKYMOB»-M.
Briciu. k.

HugopmayuoHHoe obecneueHue obyueHus

s cmyoeHmos

o Jmumpueea B.dD.Dusuka ans mnpodeccuil U CrelyaibHOCTeN
TeXHUUeCKoro npodussi: yueOHUK J/si 0Opa3oBaTe/bHBIX YUPEXX/eHU Cpe/.
npod. obpa3oBanusi. — M., 2018.

o Jmumpueea B.dD.®usuka gasi mpodeccuid U ClieljuaabHOCTeN
TexHuyeckoro  mnpoduns. COopHMK  3azau: yueb. rmocobue A
oOpa3oBaTe/ibHBIX YupexkaeHuit cpel. ipod. obpa3oBanus. — M., 2018.

o Jmumpueea B.®., Bacuabee JI.U.®Pusvka pAnis mnpodeccuii u
crieljuasibHOCTel TexHUueckoro mpodussi. KoHTposibHbIe Marepuanbi: yuel.
nocobusi A yupexxjaeHuil cpej. mpod. obpazoBanus / B.®D.JImutpuera,
JI.N.BacunbeB. — M., 2018.

o Jmumpueea B.dD.®usuka gasi mpodeccuid U ClieljuaabHOCTeN
TeXHUYeckoro Tmpoduns. JlabopaTOpHbIM TIPAaKTUKyM: yueb. 1ocobus s
yupexxjeHuii cpefi. pod. obpasoBanus / B.®. [Imurpuera, A.B. Kopxyes,
O.B. Mypra3suna. — M., 2018.

o Jmumpueea B.dD.Dusuka ans mnpodeccuil U CreljyaJbHOCTeN
TeXHAUECKOTO MpOQU/Is: 37eKTPOHHBbIM  yue0.-MeTo/l. KOMIUIeKC IS
oOpa3oBaTe/bHBIX YUpeXKaeHui cpe. pod. obpazoBanus. — M., 2018.

o Jmumpueea B.dD.®usuka Aasi mpodeccuid U ClieljuaabHOCTeN
TeXHUUECKOTO TPO(Usi: 3/eKTPOHHOe yueOHOe wu3ZaHuWe (MHTePAKTUBHOE
3/IEKTPOHHOE TIpWIoXKeHre) 1yisi 06pa3oBaTe/bHBIX YupeXAeHu cpef. Tpod.
obpasoBanus. — M., 2018.

o KacbsiHos B.A.nntocTpUpOBaHHbIl aTac no (usrke: 10kmacc.—
M., 2010. KacbsHog B.A.VInmocTpupoBaHHbIM aT/aac mo ¢u3uke: 11kmacc. —
M., 2018.

o Tpocpumosa T.U., Dupcog A.B.dusvka pans mpodeccuid u
CrieliaJbHOCTel TeXHUUeCKOTo U eCcTeCTBeHHOHay4yHoro rnpodusieii: COOPHUK
3aga4. — M., 2018.

o Tpodpumosa T.U., Dupcoe A.B.dusvka nas mpodeccuii u
CrieLjMasbHOCTeN TeXHUYECKOTO HeCTeCTBeHHO-Hay4YHOro npogusen: Pemenys
3aziau. — M., 2018.

o Tpogumosa T.U., Pupcoe A.B.Pusrka.CripaBouHuk. —M., 2019.
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o dupcos A.B.Pusuka a1 npodeccud U - COelUaTbHOCTEN
TeXHAUECKOTO U eCcTeCTBeHHO-HayuyHororpodusei:  yueOHUK  Jjis
oOpa3oBaTenbHBIX yupeXKaeHUd cpei. mpod. obpa3oBaHus / Tmof peq.
T.1.Tpodumosoii. — M., 2019.

s npenooasamenetl

. Koncturynusi Poccutickoit ®@efiepaniuu (MpUHSTa BCeHAPOAHBIM
rojocoBanveM 12.12.1993) (c y4yeToM MOIPaBOK, BHECEHHBIX (efiepaJbHbIMU
KOHCTUTYLIMOHHBIMU 3aKOHaMu P® o momnpaBkax

o Koncturyuuu P® ot 30.12.2008 Ne 6-PK3, ot 30.12.2008 Ne 7-
®K3) // C3 PO. — 2009. — Cr. 445.

o @enepanbHbld  3aKOH OoT 29.12. 2012 Ne 273-®3 (B peg.
denepanbHbIX 3aKkoHOB OT 07.05.2013 99-®3, ot 07.06.2013 Ne 120-P3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3,
ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 84-D3, ot
27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-d3, c u3M., BHECEHHbIMU
®enepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-®3) «O6 obpa3oBaHuM B
Poccuiickon ®@egepaijun».

o [Tpuka3 MuHnuctepctBa o6pa3oBaHuss ¥ Hayku PO «06
yTBep)KAeHun  (¢efiepa/ibHOTO  TOCYAApCTBEHHOTO  00Opa30BaTebHOTrO
cTaHZapTa cpefHero (ToJjiHOro) obinero obpa3oBaHus» (3aperMCTPUPOBAH B
Mumntocte P® 07.06.2019 Ne 24480).

o [Mpuka3 MunobpHayku Poccum ot 29.12.2019 Ne 1645 «O
BHeceHUM u3MeHeHu! B [Ipuka3 MuHucTepcTBa 00pa3oBaHMsi W HayKu
Poccuiickoii ®epepaumu ot 17.05.2012 Ne 413 “O6 yTBepk-AeHUU
denepanbHOrO TOCYJapCTBEHHOTO 00pa30BaTe/IbHOTO CTaHJapTa CpeJHero
(monHOTO0) 0611Ier0 0Opa3oBaHus”».

o [Tucbmo [lerapTaMeHTa T'OCy/JapCTBEHHOM TMOJUTUKU B cdepe
Mo/ITOTOBKK pabounx KazpoB u JI1O MunobpHayku Poccuu ot 17.03.2019 Ne
06-259 «PekomeHfalMM 10 OpraHM3al[Uu TIOIyde-HUsICpeAHero obiero
oOpa3oBaHUs B Tipejieslax OCBOeHMsi 0Opa3oBaTeslbHbIX TPOrpaMM CpeHero
npodeccroHabHOrO 06pa3oBaHus Ha 6a3e OCHOBHOTO 0011iero o6pa3oBaHUs C
yueToM TpeboBaHMM (pefepanbHBIX TOCYJApCTBEHHBIX 00pa30BaTe/bHBIX
CTaHJAPTOB M TMO/aydyaeMoM TipodecCMd WM CHelUaJbHOCTA CpeJHero
npoceccuoHaILHOTO 0Opa30BaHusI».

HMHmepHem- pecypchbl
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. www.fcior.edu.ru  (PegepanbHbii  LEHTP  HMH(OPMALIMOHHO-
obpa3oBarenbHBIX pecypcoB). wwww.dic.academic.ru (Akazemuk. CioBapu U
SHIUKJIOTIETUN).

o www.booksgid.com (BooksGid. OnekTpoHHasi 6uO/MMOTEKA).
www.globalteka.ru  (I'mobanteka. I'nmobanbHass  Oub/MOTeKa  HayuHBIX
pecypcoB). www.window.edu.ru (EguHoe oKHO A0CTyTa K oOpa3oBaTebHBIM
pecypcam). www.st-books.ru (JIyuitias yuebHast mutepaTypa).

o www.school.edu.ru (Poccuiickuii 0Opa3oBaTe/IbHbIN  TTOpTAasl.
ocTynmHOCTh, KauecTBo, 3(PheK-TUBHOCTB).

J www.ru/book (OnekTpoHHas 6ubmoTeuHas CHCTEMa).
www.alleng.ru/edu/phys.htm (O6pa3oBaTesibHble pecypcbl WHTepHeTa —
®du3uKa).

o www.school-collection.edu.ru (EguHass Kosmiekuuss LU(POBBIX

obpasoBarenbHbIX pecypcos). https//fiz.1september.ru (yue6Ho-MeToMueCKas
rasera «®dusuka»).

J www.n-t.ru/nl/fz (HobGeneBckue  jlaypeatbl 1o  (usmke).
www.nuclphys.sinp.msu.ru (Apepnas ¢du3uKa B WNHutepHeTe).
www.college.ru/fizika (IToarotoBka k EI'D).

o www.kvant.mccme.ru (Hay4YHO-TIOMYJISIPHBIN ¢du3mKo-

MaTeMaThUueCKui xKypHai «KBaHT»).
. yos.ru/natural-sciences/html (ecrecTBeHHO-Hay4UHbIN >KypHal [JIs
Mostofiexu «I1yTh HayKy»).

OneKTpOHHO-00pa3oBaTe/IbHbIe PeCYPCHhI:

o dusmnka Ana npodeccuii U CrelUaJbHOCTEM TeXHUUYEeCKOro
npodunsi. OYMK (nokanbHas Bepcus), ImutpueBa B.®., 2020

J dusnka A1 npodeccud U CHelUaJbHOCTEM TeXHUYEeCKOro
nipodusi. J/1eKTpoHHbIN popmart, [Imutpuera B.D., 2020
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