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1. IIACIIOPT PABOYEM ITPOI'PAMMBI YUYEBHOM JUCITUTTAHBI
OY /. 14 ®DUU3UKA

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 ITprka3om MunuctepcTBa obpa3oBaHus U Hayku Poccutickoit ®ezepaiiyiu ot 2
arycta 2013 r. Ne 701) u mpepgHa3HaueHa [ TIOJy4deHUs CpefiHero oOiero obpa3oBaHUs
cTyfmeHTamu, oOyuaroumxcs Ha 0ase ocHOBHOro obujero o6pa3oBaHusi TIO npogeccuu
23.01.03.AemomexaHux.

Pabouasi nmporpamMma yueOHOW JUCIMIIIMHBI pa3paboTaHa B cootBeTcTBUU ¢ D3-273
«006 obpa3zoBanuu B Poccutickoii Pesepaliyn», IpUka3oM MUHKCTePCTBa 00pa30BaHUs U HAYKU
P® or 2 aprycra 2013 r. Ne 701 «O6 ytBepkaenuu OI'OC cpezpHero (MoJHOTO) 001Ero
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
CMeLMaIbHOCTH  CPeJJHero NpogeCCHOHATBHOTO 00pa3oBaHUsi», C MPUMEPHON IPOTrpaMMOi
yueOHOU AUCIUILTHHBI «®Du3mnka», pekomeHgoBaHHOH PI'AY «DPUPO», npotokon Ne3 ot 21
nrosig 2015 roaa.
1.2. et yueOHOM JUCIUILIMHBI:

Copep>xaHue riporpaMMbl «Pu3rKa» HarpaBaeHO Ha JOCTIKeHUe C/IeAYIOIIUX Liesieit:
* 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 3allUTy OKPY’Karolllel Cpefibl;
* WCTO/b30BaHHE TIPUOOPeTeHHbIX 3HAaHWM W yMEHWH [/ pelleHs MpaKTHUUecKuX 3ajau
TIOBCE/ITHEBHOM >KU3HH, obecrieueHUs: 0e30MaCHOCTH COOCTBEHHOW J>XKM3HM, PalMOHATbHOTO
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.

CoJiepkaHue IpOrpaMMbl HampaB/ieHo Ha ()OpMUPOBaHKE 3/1IEMEHTOB C/ielyHOLMX KOMIIeTeHLUN :

Kog, HaumeHoBaHue pe3ysbTaTa 00y4eHUs

OK 1. [ToHMMaTh CyIIHOCTb M COI[HA/JIbHYI0 3HAUMMOCTb CBOeH Oyayiiei
nipodeccuy, NposIB/IAThL K Hell yCTOWUMBLIN UHTepec.

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO JesITe/IbHOCTh UCXO/IS U3 1[e/TU U CTIOCOOO0B ee
JOCTYDKEeHUs], OTIpe/ie/IeHHbIX PYKOBOAUTEIEM

OK 3. Awnanu3vpoBaTh pabouyr CUTYalU0, OCYLeCTBJISATh TEKYL[UH U UTOrOBOM
KOHTPOJTb. O1[eHKY U KOPPEKIIHI0 COOCTBEHHOMU JIeSITeTbHOCTH,



OK 4. OcymiecTBasTh MOMCK WHGpOPMalyu, Heobxomumont ais 3¢ deKTUBHOTO
BBITIOJIHEHUS TTPO(heCCUOHATBHBIX 3a/jau

OK 5. Wcnonb3oBaTh  MH(OPMAaLMOHHO-KOMMYHUKATHBHbIE — TEXHOJIOTHU B
npodecCHOHANbHOM /IeATeIbHOCTH, HEeCTHM OTBETCTBEHHOCTh 3a pe3y/IbTaThl
CBOe# poaboThI.

OK 6. Pabotath B  KosleKTHBe, 3(PQeKTUBHO 00L[aTbCs C  KOJJIeram,
PYKOBO/CTBOM, K/IM€HTaMH
OK 7. Wcnonb3oBaTh BOMHCKYIO O00513aHHOCTb, B TOM 4YHC/e C TpUMeHeHUeM

T0JIy4YeHHBIX TTPO(deCcCUOHATBbHBIX 3HAHUM (/151 FOHOLIIei)

1.5. MecTo yue0HO# JUCHUIUIMHBI B yueOHOM Iu1aHe:  0011eo0pa3oBaTe/bHBIN LUK
YuebOHast AUCLMITMHA OTHOCHUTCS K TIPEIMETHOM 00J/1aCTH  eCTeCTBEHHbIE HAYKH

(¢punonoeus; uHocmpaHHbili A3bIK; 0bWeCmEeHHble HAyKu; Mamemamuka U UH(pOpMamukda;
ecmecmeeHHble HAyKu; u3uueckas Kyabmypd, 35KO/M02USl U ocHoebl be3onacHocmu
JKcu3HedesimenbHOCMb) U siBAsieTcs:  (obwjeli, no 6bIOOpy U3 00s3amenbHbIX NpPeoMemHbIX
obnacmetl, donoaHUMeAbHOU) TUCLUTIIMHON 00111e06pa30BaTe/ILHOTO I[UK/IA.

1.6. KosmmuecTBo 4acoB Ha OCBOeHHE MPOrpaMMbl y4eOHOM JUCHMIIIUHBI:
MaKCUMaJIbHOM yueOHO Harpy3Ku obyuarorerocst 270 4acoB, B TOM UHCTIe:
ob6s13aTesIbHOM ayJUTOPHOM yueOHOI Harpy3ku obyyatorrierocst 180 uacos (154 vaca Teopuu
1 26 nabopaTopHbIX paboT);
caMocCTosITe/IbHOM paboTh! obyyatoiierocst 90 yacos.



2. CTPYKTYPA Y1 COJEPXAHWE YUYEBHOU JUCIUITIIMHBI

2.1. O6peM yue0HOM AMCHMIUINHBI U BUABI Y4e0HOH padoThI

Buj yue0HOI padoThI

O6vem uacos

MakcuMasibHasi yueOHasi Harpy3kKa (Bcero) 270
O0s3aTeibHasi ayAUTOPHasi yueOHasi Harpy3kKa (Bcero) 180
B TOM UHCJIE:
nabopaTopHble pabOThI 26
MIPAaKTUYeCKUe 3aHSATHS -
KOHTPOJIbHbIE pabOThI -
CamMocTosTe/IbHasA padoTa od0yuaromierocs (Bcero) 90

B TOM 4UHcCJie:

Hmoeosas ammecmauyus 8 d)opMe 3K3ameHda




2.2. IIpumepHbili memamuyecKuli N1aH u codepxcarue yuedHoli oucyunauvvt PU3HKA

HaumeHnoBaHue pa3jenoB
U TeM

CopepxaHue yueOHOro marepuaJa, 1adopaTropHbie pad0oTbl M IpaKTHYeCKHe

O0BeM yacoB

1

3aHATHA, CAMOCTOATE/ILHAasA PadoTa 00yJaromuxcsa
2

4

BCero

ayuT

CaM

270

180

90

Beepenne

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, BbIpaXKEeHHBIMU C
TIPUHSITHEM JJ0JIbHbIX U KPATHBIX €/IMHUL]

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

- IPUBOJUTh TIPUMEpPHI BJUSIHUSL OTKPBITUM B (PM3KKe Ha MPOrpecC B TEXHUKE U
TeXHOJIOTUY [TPOU3BO/CTBA.

- UCMI0/Ib30BaTh VIHTepHeT A1 norcka uHGopMaLuu

3HaTh: - peaMeT U3yueHUs PU3MKU;

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

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

- OCHOBHbIe (hr3UUecKre BeJTMUUHBI;

- OCHOBHBbI€ 3J/IeMeHThI (PM31YeCKO KapTUHbI MUpa
OK2- OK3

®du3MKa B MO3HAHUHU
MPOCTPAHCTBA, Bel|eCTBa
1 OISt

CopepxaHde y4eOHOro MaTepuaJia.

Bo3HuKHOBeHre (M3MKU KakK 5KCIepUMeHTalbHOM HayKU. HayuHbll 5KCiepuMeHT U
ero ocobeHHocTh. MojenupoBanre (Gu3NUecKux sBJeHUNA W TiporieccoB. HayuHas
runoTe3a. ®usnueckas Mmozenb. HayuHas Teopusi. ba3oBble (pu3nyeckue BeMYUHBIL:
JUTMHA, BpeMmsi, Macca. Ponb MmaTeMaTuku B (pusuke.

CamocrosTeibHasA paboTa 00ydJaroUxcst
OcHOBHbIe 3/1eMeHThI (hH3UUeCcKo KapTUHbI MHpa




Pazgen 1 MexaHuKa

48

32

16

Tema 1.1. Kunemaruka

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

- pacKpbiBaTh (GM3UUECKHN CMBIC/T TIPHUHIUIIA OTHOCUTETbHOCTH IBVKEHUS;

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

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

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

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

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

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

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

- MO/Ie/Ti: MaTepuasbHast TOUKa,;

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

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

- 3aKOHBI: PAaBHOMEPHOTO TPSIMOJMHEHHOr0 [JIBI)KEHHS, PaBHOYCKOPEHHOTO

15

10
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NIPSIMOJIMHEMHOTO IBW)KEHUsI, CBOOOJHOTO Tia/ieHusi, Oa/yTMCTUUYECKOTO JIBWKEHU,
rapMOHUYECKUX KojieOaHUM, PeISITUBUCTCKUM 3aKOH CJIOXKEHUSI CKOPOCTeH, MOCTYIaThl
OUHILITelHa.

OK1- OK 6
1.1.1.Mexanuyeckoe Copepxanue yueOHOro Marepuasa. 2
ABKeHHe. PapHoMepHoe [TonsaTHe MexaHWUeCKOro [ABWkKeHUsA. MarepuanbHasd Touka. Teno oTcuéra.
NpsIMOJIMHEHHOe Tpaektopus. ITyTe. [TepemetiieHrie. CKOpoCTh. KoOpAWHATHBIN U BEKTOPHBIN CIIOCOOBI
ABHIKEHHE 3a/jaHus TI0JIOKEeHUSI MaTepUaJIbHOM TOUYKW B NPOCTPaHCTBe U BO BpeMmeHW. IloHsATHE
pPaBHOMEpDHOTO  TIPSIMOJIMHEWHOro  /iBWKeHWs.  ['paduyeckoe  ripejcTaBiieHUe
PaBHOMEPHOT'0 TIPSIMOJIMHEHOTO JJBM)KEHHeE.
1.1.2. ismkenne c PaBHOMEpeMeHHOe [IBIKEHHE.
MOCTOSIHHBIM YCKOpeHueM
[MasieHne Ten B OTCYTCTBMM CHJI COTIPOTUB/IeHUWs Bo3jyxa. [lazeHue Ten B 2
1.1.3.CBoOopHOe mageHne | po3gyxe. BosHuKHOBeHMe OGammucTUKH. TpaeKTOPUs [BIDKEHHS B TI0/Ie TSKECTH.
I'paduk Ganmuctryeckoro ABwkeHus. CKOPOCTb TIpU Oa/uIMCTUUYECKOM JBVKEHWU.
bannuctrueckoe ABWKeHNWe B aTMOChepe.
Buzibl iepruojuueckoro JBrXeHsl. PaBHOMepHOe [IBI)KeHHe TI0 OKPY>KHOCTH U
1.1.4.PaBHOMepHOe ero  XapakTepUCTHKH. KoneGaTenbHoe —/IBWJKEHME M €ro  XapaKTepMCTHKH. 2
ABIDKEHME 110 OKPY)KHOCTH | ["apMoHUYeCKHe KoyieOaHUs.
KonTposbHas pabora Nel 2
CamocTosTe/bHasA padora 00ydyaronuxcs
YreHue [JOTIOJTHUTE/TBHOM IUTepaTyphI 1o TeMe: «[IpumeHeHMe OanIMCTHUeCKOro
JBIKEHNS, BOSHUKHOBeHe 0a/miCTUKI»
18 12

Tema 1.2. [IunamuKa

Ywmertn: - TPUBOAWUTH TIPUMEPBHI  OMBITOB, OOOCHOBLIBAIOIIWX, TIPUHLUIT
OTHOCUTEeNBHOCTU ['anusies, OMBITOB, MO3BOJISIFOLIMX MPOBEPUTH 3aKOH BCEMHPHOIO
TATOTEHMUS;

- UCTIOJTh3YsI TEOPETHUECKHE MOZIe/H, OOBSICHITh He3aBUCUMOCTh YCKOPEHHS OT MacCChI
TeJl IPY UX CBOOOJHOM MaJIeHNH;
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- yKasblBaTb YCJIOBMSI WM TpaHHULIbI IIPUMeHeHUs BTOPOro 3akoHa HbrOoTOHa, 3akoHa
I'yka;

- W3MepsTh YCKOpeHHe CBOOOJHOTO TMafieHus, KO3()GUIIMEeHT TPEHHs CKOJIbKEHWS,
JKeCTKOCTb IPY’KUHBI;

- pacKphIBaTh CMbIC/T (PM3MUeCKUX 3aKOHOB: HbloTOHa, ['yKa, BCEeMUPHOTO TATOTEHHS;

- BBIUMCJIATh YCKOPEHWe Tesa M0 3aJlaHHbIM CHUJaM, [elCTBYIOLMM Ha Teslo, U ero
Macce.

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

- (hu3nueckue BeJTMUMHBI: Macca, CUIa, CUia peakldy OTOpbl, CUa HaTsHKeHUs], Crujia
TPeHUsI, CU/a TPEeHHs TIOKOsI, CHJla TPEHUs CKOJIbKEeHHs], CH/Ia TPeHUs] KaueHusi, Chia
TSDKeCTH, BeC Tesla, Pe/sITUBUCTCKasi Macca;

- CBOMCTBA: HUHEPTHOCTb;

- TIPUHLIUIBI: UHEPLIUH, OTHOCUTeTbHOCTH ["anmiesi, CyTI ep TIO3UL[UN CUJT;

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

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

OK1-OK 6

1.2.1.3axonb1 HbroTOHA

1.2.2. Cunsbl B ipupo/je:
rpaBUTAlIOHHBIE CHJ/IbI
1.2.3. Cunsbl B mpupoje:
3/IEKTPOMarHMTHbIe CUIbI

1.2.4. IlpumeHeHue

Copepxanue yuyeOHOro mMarepuasa.

IIpunupvn  wHepumu. UHepuuanbHble  CUCTEMBl  OTCYéTta.  [IpuHLUN
otHocuTenbHOCTA  ['amunes.  Ilepeeli  3akoH HproroHa. Cuna  kKak — Mmepa
B3auMoZiecTBusi Ten. VHepTHOCTb. Macca Tes. [IBWKeHWe Tejla To[ JeHCTBUEM
HeCKOJIbKUX cuil. IlpuHiun cynepnosuiuu. Bropon 3akoH HeroToHa. TpeTuii 3aKoH
HerotoHa.

I'paBuTanioHHas cuia. 3aKOH BCeMUPHOro taroreHus. Cuia TsokecTu. Bec
Tena.

Cuna ynpyroctu. Cuna TpeHus. OJleKTpOMarHuTHas IpyUpoja  CUJL.
MexaHuueckass MOZie/ib KpUCTa/ljla. 3aKOH ['yka. 3aKOH TpeHUsl CKO/IbXeHus. TpeHue
KauyeHusl.

WcTopusi oTKphITHSI 3aKOHOB HbIOTOHA, TpeHWe B Halllell )KU3HU, 3aKOH BCEMHUPHOTO
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3ak0oHOB HeroToHa TACOTeHUsI
JIaGopaTopHas pabora Nel ViccnenoBaHue [ABVDKEHWs Tela TIOZ JIeHCTBUEM 2
MOCTOSTHHOW CHJIbI
KonTposnbHasi padora Ne 2 «/IuHaMuKa» 2
CamocTosTe/ibHasA padora 00yyaronuxcs
UTeHue OMOJHUTE/ILHOU JIUTEpaTyphl 110 TeMe: «VICTOpUs OTKPBITHS 3aKOHOB
HeroToHa, TpeHure B Hallleld )KM3HH, 3aKOH BCEMUPHOTO TATOTEHUs»
«MexaHu3MbI B paboTe» ([Iokmazm)
Tema 1.3. 3aKOHbI | YMeTh: - TIpUBOJWTH IIPUMEpHLI OIIBITOB, II03BOJIAIOLIUX IIPOBEPUTH 3aKOH 15 10
COXpaHeHHs COXPaHeHUs UMILYJIbCa;
- yKa3blBaTh YC/I0BUS U I'PaHULIbI [IPUMEHeHUs 3aKOHa COXPaHeHUs UMILY/IbCa, 3aKOHa
COXpaHeHHsl MeXaHUUeCKOW SHepruy;
- BBIYUCJIATD CKOPOCTH TeJ1a, UCI0JIb3Y$ 3aKOH COXPaHeHHsI MeXaHUUeCKON SHepruy;
- OTMCHIBATh NIpeobpa3oBaHMsl SHEPrUU IIpY CBOOOIHOM TMaZleHUH TeJl, TP [IBI)KeHUN
TeJI C y46TOM TPeHUs
3HaTb: - IOHATHUSA: 3aMKHyTas CACTeMa, I10JIHasi MexaHW4YecKasl SHeprusi CUCTeMbl,
KOHCepBaTUBHAsl CHCTeMa, abCOIFOTHO HeYNPYTHid yjap, abCOJTFOTHO YTIpYTUi yAap.
- (u3ryecKue BeIUUMHBbI: MMIY/IbC CWIbl, WUMIY/JAbC Teja, IOTeHLManbHasg |
KWHeTHuecKasi SHepruu, paboTa, cpe/iHssi 1 MTHOBEHHAs! MOIL{HOCTb;
- IPUHLUI MUHKMMYMa MOTeHLMaIbHOW SHepruy;
- 3aKOHBI: COXpaHeHMWs WUMIIy/IbCa, W3MEHEHUs IIOJTHOW MeXaHWYeCKOU 3SHepruw,
COXpaHeHHs1 TI0JIHOW MeXaHUUeCKON SHepPruu.
OK1- OK 6
Copepxanue y4yeOHOro MarepuaJa. 2

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

Vmnynbc. 3aKOH COXpaHeHUs! UMITyJIbCa U peaKTUBHOE JIBHKEHHUe.

PaboTa 1 MOIIHOCTb.
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1.3.3. IloTeHnnanbLHasA 1 2
KMHeTHYecKas SHeprusi [ToreHuManbHas ¥ KUHeTUYeCKasl SHeprus
1.3.4.3aK0H coxpaHeHHs "
3aKOoH COXpaHeHH!s MeXaHUUeCKOUN SHepryu.
Hepruu 2
JIaGopaTopHas pabdora Ne2 CoxpaHeHHe MeXaHUUYECKOW HEepPruu TpH JIBWKEHUU 2
TeJla MoZ, eMCTBUeM CUJ TSDKeCTH U YyIIPYroCTH
CamocTrosTe/IbHasA paboTa 00yuyaromuxcs 5 5
[MoaroroBka coobmmennii 1o Teme «VICTOpUSI OTKDBITHS 3aKOHOB COXPaHEHUs»,
«[IprMeHeHre peaKTUBHOI'O JABWKEHUSI»
O630p COBpeMeHHBIX MEXaHU3MOB B TEXHOJIOTHUH
Paspen 2. Mosieky/isipHas 42 28 14
¢pusuka. TepmoguHamMuka
18 12 6

Tema 2.1 MosekyaspHo-
KHHeTHYecKasi Teopus
H/jiea/IbHOro rasa

YMerb: - O0OBACHATH WU3MeHeHUs], TPOUCXOJdAIMe B BelllecTBe TIpH (Ha30BbIX
repexo/iax, MPUBOJUTh MPUMepbI TJIa3MeHHOT0 COCTOSTHUSI BeIlleCTBa,

- peliaTth 3a/lauM C WCMOb30BaHUEM (OPMYJ KOJMUYECTBa BeIeCTBa, MOJISIPHOM
Macchbl.

- BbIBOJUTBH OCHOBHOe ypaBHeHue MKT,

- BBIBO/IUTH ypaBHeHue KnamnelipoHa-MeHzesneeBa,

- n300paXkaTh rpadUueCcKy W30MPOLIECChl B PA3/TMUHBIX KOOPJMHATHBIX OCSX,

- pelliaTh 3a/jlauy Ha ra30Bble 3aKOHbI

- OTIpe/ieNIITh TlapaMeTphl BelljeCTBa B ra3000pa3HOM COCTOSIHUU U TIPOUCXO/SIIUX
niporjeccos 1o rpadukam 3asucumoctu p (T),V (T), p (V).

- 3KCrepuMeHTabHoe ucciaefoBaTk 3aBucumoctu p (T), V (T), p (V).

- YKa3bIBaTb TPaHULIbI 1] MPUMEHUMOCTH MO/IeIU «UleanbHbli ra3» U 3akoHoB MKT
3HaTh: - MOHATHS: aTOM, MOJIEKY/Ibl OTHOCHUTeJ/IbHasi Macca aTroMa, M0Jib, KOJINYeCTBa
Bell[|eCTBa, CTallMOHAPHOe PaBHOBECHOe COCTOsIHUE rasa, MpoLecc, u30TepMa, 130X0pa,
n3o0apa;

3aKOHbI: [JanbToHa, boiia-Mapuortra, I'eii-JIroccaka, [laps;
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-OCHOBHBI€ TI0JIO’KeHUSI MOJIEKY/ISIPHOW TeOpry CTPOeHUs BellleCTBa;

- 0COOEHHOCTH CTPOEHUS Bell[eCTBa B TBEPZOM, KUAKOM U ra3000pa3HOM COCTOSHUM;
¢du3nueckre BeJIMUMHBI: TeMIlepaTypa, CpeJHsisi KBaZipaTHUHas CKOPOCTb, JaBJIeHHE
rasa,

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

- ypaBHeHUe MeH/ieneeBa- KiarnelipoHa;

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

- MHUKPOCKOIWYeCcKHe TapaMeTphl, XapakTepu3ylollue ABMKeHWe MOJeKyJl: Macca,
MOJIeKY/Ibl, CKOPOCTb, UMITYJIbC, KHHETUUEeCKast SHeprus;

- MaKpOCKOMHUUeCKHe TlTapaMeTphbl: Macca rasa, JiaBjieHue, 00bEéM, TemriepaTypa;

- CyTh pacrpejesieHys MOJIeKy/ W/jeaqbHOro ras3a o CKOPOCTSIM.

OK2- OK 6

2.1.1.0cHoOBHbBIE
nosioxeHuss MKT.
BpoyHoBCKoe BI)KeHHe

HNpeanbHbIN ras.
2.1.2.0cHOBHOe ypaBHeHHUe
MKT wmjeanbHOro rasa
2.1.3. Temnepatypa

2.1.4. YpaBHeHue
COCTOSTHMSI H/Iea/TbHOI'0
ra3a. I'a3oBble 3aKOHBI

Copepxanue yueOHOro mMarepuaJa.

Vcropust aromuueckux ydeHud. Mogenb MarepuanpHOro Tesa. Mosekyia.
Atom. Monbs. MongpHas wacca. IloctosHHas ABorazpo. Bugbl arperaTHbIX
COCTOSIHUM.

OOBsicHeHUMe arperaTHbIX COCTOSIHMM BelljeCTBA Ha OCHOBE aTOMHO-
MOJIEKYJ/ISIPHBIX TIpefcTaBieHnd. Mogens uzeanbHoro rasa. Cesase Mexay JaBjleHreM
Y CpeJjHEU KMHeTUUeCKOU sHeprueli MosieKys rasa. OcHoBHoe ypaBHeHne MKT.
AbcosnroTHas Temriepatypa Kak Mepa cpeJjHell KWHeTUUeCKOM SHepryuy YacTHLI.

YpaBuenne MeHgeneeBa-KnaneiipoHa. V3otepmuueckuii, m300apHbIM, HW30XOPHBINA
TIPOLIeCChI.

JIabopaTtopHasa pa6ora Ne 3 V3yueHue OZHOTO U3 U30TPOLIECCOB

KontposnbHas pa6ora Ne 3 «MKT naeanbHoro raza»

CamocTosTeIbHasA padoTa 00ydJarommMXcs
Pemrenue 3azau Ha ra3oBbie 3aKOHBI, TIOATOTOBKA cooOIeHmit: «[lma3ma», «Mcropus
aTOMHUECKUX YUEHHUI»
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Tema 2.2. B3aumMHbIe
npeBpalieHus XUAKoCTen
U ra3oB

YMeTb: - OnMChIBaTh MPOLIECC CKWKEHUS Ta3a MPU ero U30TepMUUeCKOM CKaTHY;

- OMUCHIBATH SIBJIEHUSI CMAuMBaHUs U KaluISIPpHOCTH;

- ONHMCHIBaTH TpeoOpa30BaHMsI SHEPrMU TPH TIPOLieccaX WCIapeHus, KHUIeHWs,
KOH/ZIeHCall1u;

- pelaTh 3aZiauM Ha (OPMYJIbI BIAXKHOCTH BO3/lyXa, BBICOThI TIOAHSATHUS >KUAKOCTH T10
Kalu/uisipam.

- U3MepATh BIaKHOCTH BO3JyXa.

- PACCUMUTBIBATH KOJIMUECTBA TETUIOTHI, HEOOXOAUMOTO JJisi OCYIL[eCTB/IEHHS TTpoljecca
repexo/ia BeljecTBa U3 OZHOI0 arperaTHOro COCTOSIHUSA B [ipyroe.

- IPUBOZUTL TIPUMEPhI KalTWIISIPHBIX SIBJIEHUH B ObITY, PUPO/Ie, TEXHUKE.

3HaTh: - MOHATHUSA: (Ha30BbIN Tlepexo/, KpUTHUecKast TemriepaTypa, nap, HachIl|eHHbIH
nap, ZiaBjieHre HacbhIl[eHHOT o Tlapa, TOBepXHOCTHAas SHeprus,

- (U3NUeCKyl0 CyThb TPOLIECCOB U sIBJIeHWM: TapooOpa3oBaHusi ( WCMApeHUs U
KUTeHKs1), KOH/IeHCaluK, IOBePXHOCTHOTO HAaTS)KeHUs, CMaurBaHusl, Karu/ispHOCTH;
- OmpeJiefieHre OTHOCUTE/IbHOU B/Ia&YKHOCTH BO3/yXa;

- TeMIiepaTypy KWIeHusi BOJbI P HOPMaJ/IbHOM [JIaB/IeHUM.

OK1- OK 6

JlabopaTopHasst paGora Ne 4 «OreHKa TIpH TIOMOIIM HEOOXOAMMBIX H3MePeHHM
MacChl BO3/[yXa B KJIaCCHOM KOMHaTe»

CamocTosiTe/TbHasi padoTa 00y4yaroIUXCsA
YreHue [JOTIOTHUTE/TBHOM JTUTEPATyphI 10 TeMe: «KumeHue KUIKOCTH, UCTIO/Tb30BaHHEe
KaTW/JISIPHBIX SIBJIEHHAN»

Tema 2.3. TBéppaoe Teno

Ymerb: - 00bsacHATH Ha ocHOBe MKT cBoiicTBa KpUCTaN/IoB, siBjeHre gedopmany;
- ompeJieNiaTh BUJ, Aeopmaruy;
- pellaTh 3a/,aud Ha KO3(QQULIMEHT JTMHEeHHOro paclpeHys, Ha 3aKoH ['yka;

- IPUMEHSITh (pr3rUecKue MOHATHUS U 3aKOHBI B yueOHOM MaTepuase
npodecCHOHaIBLHOTO XapaKTepa;
- ICTIONb30BaTh VIHTepHeT Ayisi morcKa UH(opMaluu o pa3paboTkax v pUMeHeHHUsIX
COBpPEMEeHHbIX TBep/IbIX U aMOp(HbIX MaTepuasioB
3HaTh: - MNOHATHSA: KPUCTA//IMUecKas pellfTKa, y3e/l KPUCTa/VInyecKOW pelléTKH,
NOJMMOP(U3M, MOHOKPHUCTa/JI, TOJMKPUCTA/N, aHWU30TPONUsl, aMop(Hble Terna,
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KOMITO3UTHI;
- (hv3UUeCKyI0 BeJTMUMHY-HaIpsOKeHNe;

- 3aK0H ['yka, pusnueckuii cMbics Mogy/ist FOHra;

- CyTh KaXX/IoT0 BUAA AedopMaliuii: YIIpyrou, MmiacTUYecKou;

- (pU3MUeCKyI0 CyTh XapaKTepUCTHK: TIpe/iesT YIIPYTOCTH, Tpefies IPOUYHOCTH;

- 0COOEeHHOCTH CTPOEHHSI W CBOMCTBA KPHMCTA/UIMUECKHX, aMOpP(HBIX Ten |
KOMITIO3HUTOB;

- (hopMyJIBI 17151 BBIUMC/IEHUsI [JTUHBI M 00bEMa Testa Tipu 000 TeMriepartype.

OK1- OK 6

2.3.1. TBeppoe Te1o

Copepxanue y4yeOHOro mMarepuaJa.
Mogens cTpoeHMsi TBepAbIX Tel. MexaHUueckKue CBOMCTBA TBepAbIX TeJl.
Kpucrannuueckre v amopdHbie BelljecTBa. JKuUJKue KpUCTasUIbI.

JIaGopaTopHasa pabora Ne 5 «OrnipeiesieHue yie/TbHOM TeTI0eMKOCTU TBEP/[0r0
TeJsa»

CamMocTrosTe/IlbHasA padoTa 00yJaroIMXcst
- peleHue 3a/a4 Ha 3aKoH ['yka
- TIOArOTOBKA CO00IIeHHH TI0 TeMe: «DU3MKa TBEP/Oro Tesia»

Tema 2.4. OcCHOBBI
TepMOAUHAMHUKH

YMeTb: - NpUMeHSITh TIepBbIii 3aKOH TePMO/IMHAMUKU K U30IpoLieccam U K
a/inabaTHOMY TPOLECCY, OOBSACHATh YCTPOKWCTBO W MPUHLIUI pabOThI TEMJIOBOTO
JIBUTaTeJisi, IPUBOAUTD NPUMEPHI OMBITOB, MTO3BOJISIFOLUX TTPOBEPUTH MEPBBIN 3aKOH
TePMO/JUHAMUKHU, UCIIOJIb3YS1 TEOPETHUECKHE MOo/ie: 1. HeoOX0AUMOCTh
Terionepesauu [/l OCyLeCTB/IeHUsI N30TepPMUYECKOro TpoLiecca, 2. HarpeBaHue rasa
NIpY OBICTPOM C)KaTHUM U OXJIXK/I€HUH Ta3a MPH ero paciivipeHny, 3. MOBBIIIEHUH
JlaB/ieHUs rasa Ipy ero HarpeBaHUM B 3aKPbITOM COCY/le; PACKPbIBaTh (GM3UUYeCKUI
CMBICJ/T 3aKOHOB TePMOJVHAMUKU; BBIYMC/ISATh YCTAHOBUBILIYIOCS TEMIIEPaTypy,
WCTIONb3Ysl ypaBHeHre TeryioBoro OasaHca, KIT/I TeryioBoro ABuraress, peliaTb
3a/lauM C UCTIOTb30BaHeM (OpMyJT IepBOro 3aKOHa TeEPMO/JUHAMHKH, PabOThI ra3a B
n300apHOM mporuiecce, KIT/I TerioBeIX JBUTAaTe/IEN, paCcCUUThIBATh HW3MEHEHUS
BHYTPEHHEH SHEPruM TeJl, paboThl U MepeJaHHOTO KOJTMUECTBA TETJIOThI C
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KCI10J/Ib30BaHWEM TepBOro 3aKOHa TePMOJAUHAMUKH.
- yMeTb BeCTHU [JYajior, BBICJIIIMBAaTh MHEHHE OIIOHEeHTa, Y4aCTBOBAaTh B [JUCKYCCHH,
OTKPBITO BbIPa)XaTh U OTCTAaMBaTh CBOIO TOUKY 3pEHUS.

3HaTh: -mpeJMeT U3yueHUsl TePMOJAUHAMUKY;

- TOHSTHS: BHYTPEHHsISI SHEPTHs Teja, CTereHb CBOOO/bI, YMC/IO CTEreHer CBOOO/bI,
TEIUIOU30/IMPOBaHHasi CHUCTeMa, 3aMKHYTbIM LMK/, TIPOLIeCChl:  aArabaTHBIM,
HEoOpaTUMBIH; - GU3NUeCKHe BeTMUUHBI: KOTMUEeCTBO TernoThl, KIT/I;

- TIepBbIi ¥ BTOPOM 3aKOHBI TEPMOIUHAMMKH;

- QopMmynbl: A1 BHYTPEHHEM SHEPrUM Wea/lbHOTO rasa, paboThl rasa TIpU
pacCIliMPeHrH U CKaTuu, Npu usorporieccax, KIT TeryioBoro gsuraresis;
-3K0JIOTHYeCKHe TIpo0/IeMbl, CBsS3aHHBIE C pabOTOH TEMIOBBIX JABUTaTeei

OK1-OK 7

CopepxaHue y4eOHOro MaTepuaJia.

2.4.1. JHepreTuuecKue IIpesmMet usyuyeHus TepMoAvHaMUKU. BHYTpeHHAA sHeprus WaeaabHOro rasa. 2
BE/IH'IMHbDI Vi3smeHeHue BHyTpeHHel sHepruu. PaboTa rasa B n3omporjeccax.
TepMOAMHAMMKH
2.4.2 TlepBbIH 3aKOH TlepBblii 3aKOH TepMOJMHAMUKU. AlabaTHbIN Tporiecc. 2
TepMOAMHAMMKH

BTopoii 3aK0H TepMOojHaMUKK1 2
2.4.3. Bropoii 3aK0H
TepMOANHAMMKH.
2.4.4.TennoBbIe Tennossle geuratenu. KIT/ terioBoro gsuratesns. Liukn KapHo. TeroBele 2
ABHIaTe/H JiBATaTe/IM U OXpaHa OKpY’Karollen Cpefpl.

CamocrosTebHas pabora 4

Pertenue 3asjau Ha HaxoxzaeHue KII/J

[TogroTroBka f0K/1a10B 10 TeMe «VICTOpHst OTKPBITUS TeIJIOBBIX JBUTraTesen»
Pa3pen 3. DnekTpoAuHaMuKa

P 51 34 | 17

Tema 3.1. JsiekTpocTaTuKa | YMeTh: - MPUBOJUTH MIPHUMEPHI OIBITOB, 000CHOBBIBAIOIIMX HAyUYHbIE IPe/CTaBIeHUS 15 10 >

" 3dKOHBI: CyIIeCTBOBaHUA ABYX BHUA0B 3JIEKTPUUECKHUX 3dPAN0B, 3dKOH KYJ'IOHEI;
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- pacKpbIBaTb CMBIC/T (PM3UUECKUX 3aKOHOB W TIPUHIUIIOB: CYTEPIO3UI[UH, 3aKOHOB
COXpaHEeHMsI 3/IeKTPUUEeCcKoro 3apsija, KynoHa;

- COTIOCTaBJ/ISITh SHEPTHIO CBSI3U 3/IEKTPOHA C aTOMOM TPOBO/IHHKA, TTOJTYTIPOBOIHUKA U
JIM3/IEKTPHKA;

- IPUBOZIUTDL TIPUMEPBI UCTIOIb30BAHUST SHEPTHU 37IEKTPOCTAaTUUECKOTO TI0JIS;

- BBIUMCJ/ISTH CUTY B3aUMO/IEMCTBUSI MEXKY IBYMSI TOU€UHBIMU HETIOABWKHBIMU
3apsilaMH B BaKyyMe; CHITy, IeMCTBYIOIYIO Ha 3JIEKTPUUYECKUH 3apsi]] B
3JIEKTPUUECKOM I10J1€; HAMPSKEHHOCTD 3/IEKTPUUECKOTO T10JIsI, CO3JaHHOTO
HECKOJIbKUMH TOUEUHBIMH 3apsiJaMH, UCTIO/b3Ys TIPUHIIUIT CYTIePIIO3UIMK; PaboTy 1Mo
TiepeMeIIeHHI0 3IEKTPUUECKOT0 3apsAzia MeXAy JBYMsI TOUKaMH B 3JIEKTPUUECKOM
T10J1e, HaTPSDKEHHOCTb OJJHOPO/IHOTO 3/IEKTPUYECKOTO TIOJISI TI0 M3BECTHON pa3HOCTU
TIOTEHI[UAJ/IOB MEXK/1y TOUKaMHU, OTCTOSIIMMH JPYT OT Jpyra Ha U3BECTHOM
PaCCTOSIHWY, 3apsi/] ¥ JHEPIHI0 KOH/IeHCAaTOPa T10 U3BeCTHOM 37IeKTPOEMKOCTH U
HaTPsDKEeHHIO Ha ero 00K/IagKax

3HaTh: - TIOHATHS: 3JeKTPOCTaTHUECKOE B3aMMOJEHCTBUe, TUHUM HampsHKEHHOCTH
9JIEKTPOCTAaTUUECKOTO TIO/IsL; SKBUIOTEHIMA/bHAsi TIOBEPXHOCTb, OTHOCHUTEJIbHAs
JTU3JIEKTPUYeCKast IPOHUIIAeMOCTh CPeJibl;

- (u3MueCcKre BEeJUUWHBI: 37€KTPUUECKUM 3apsi[i, HampsOKEHHOCTb, TOTEHIHal,
TOTeHIWa/lbHasi SHEprusi, pa3HOCTb TOTEHI[UA/IOB, 3JE€KTPOEMKOCTb yeJUHEHHOTO
TIPOBO/IHUKA, 3JIEKTPOEMKOCTh KOH/IEHCATOPA;

- 3aKOHBI: COXpaHeHHe 3JIeKTPUUeCcKOro 3apsizia, 3akoH KysioHa;

- IPUHLIUTIBL: CYTIEPITO3ULIMK 3/IEKTPOCTaTHUECKUX T10J1el, KBAaHTOBAaHUE 3apsi/ia;
paboThl CH/BI 37EKTPOCTaTUYECKOTO TIOJsl, SHEPTrUM 3JeKTPOCTaTHUeCKOro TOJs,
00BEMHOM MIOTHOCTH SHEPTHUH;

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

OK2- OK 6

3.1.1.0neKTpHYecKu
3apsAA. 3akoH KyJioHa.
3.1.2. D1eKTpHUyeckoe
nosie. HanpskeHHOCTD U
MOTeHIual

Cojiep)xaHue y4ye0HOro MarTepuasa.

3apsil- WCTOYHMUK 3/IeKTPOMAarHUTHOro 1oJsiss. KBaHTOBaHMe  3apsija.
OnekTpusaLyd Tesl. 3aKOH CoXpaHeHus 3apsaja. 3akKoH KyisioHa.

CusoBasi XapakTepUCTUKa 3/1eKTPUYeCKOro Iosid. JIMHUM HarpshkéHHOCTU
3JIeKTPOCTaTH4eCcKoro mnoss. [IpuHIMN Ccyneprnosuiyy 371eKTpOCTaTUYeCKUX TOJIeu.
O/IeKTpUUecKoe T0Je [UMOJSA. OJIEKTPOCTaTUUeCKOe II0jie 3apsDKeHHOM  Cepsl.
Amnanorus [ABWKEHUS YaCTUL] B 3JIEKTPOCTaTUYECKOM U TPaBUTALMOHHOM IOJIfX.
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3.1.3. D/reKTpHUecKoe
1oJie B BeljecTBe

3.1.4. D/1eKTPOeMKOCTb.
KonpeHcaTopsbl.

[ToTeHuanbHast 3Heprus. [ToTeHIMaM 3/1eKTPOCTaTUUECKOTO TIOJIS.

CBobOosiHbIE U CBsI3aHHBIE 3apsifibl. [IPOBOJHUKH, [WUJIEKTPUKU, ITOJTyTIPOBOAHUKU.
[us/ieKTpuKd B 37eKTpocTaThueckoMm moje. OTHOCUTeNTbHasi AW3JIeKTpruUecKas
MIPOHUL[AeMOCTb cpefibl. [IDOBOIHHMKY B 3/1eKTPOCTaTUUYECKOM T10Jie. DJIeKTpocTaThuye-
CKasl MHAYKLYs. PacripeiesieHye 3apsiZioB 110 MIOBEPXHOCTU MPOBOJHUKA.

SJ'IE‘KTPOéMKOCTb. KOH,Z[eHCaTOp. SHGPFI/IH 3JIGKTPUUECKOr'o I10JI.

JIabopaTtopHas padora Ne6 V3MepeHue 3/1eKTPOEMKOCTH KOHZIeHCaTopa

CamocrosTeibHasA paboTa 00ydarouxcst
Periienue 3a/1au Ha 3ak0H KyJ/ioHa, HarpshKEHHOCTh 37IEKTPUYECKOTO TOJIsT

Tema 3.2. IIoCTOAHHBIN
/IEKTPUYECKHHN TOK

YMeth: - peluarth 3a/1aur Ha 3akKOH OMa, 3aKOH 3/1eKTPOJI13a;

- TPOM3BO/IUTh PACyéThbl 3/€KTPUUECKUX 1leTlell C TpuMeHeHHWeM 3akoHa Oma st
ydyacTKa Liend W TOJHOM LieNd W 3aKOHOMEPHOCTeM T0C/ie/loBaTe/IbHOTO U
rapasiiesbHOrO COeJMHeHUs MPOBOJHUKOB;

-coOMpaTh 3/IEKTPUUECKHE 1[eTIH;

- usMmepaTe D/1C v BHYTpeHHee coeiJUHeHre UCTOYHUKA TOKa

- OOBSICHATL Ha TIPUMEpe 3JIEKTPUUECKOH TIeMH C [ByMst ucTouHrKamu Toka (3/]C), B
KaKOM CJTyuae UCTOYHHMK 3/IeKTPUUeCKON SHeprur paboTaeT B peXkrMe TeHepaTopa, a B
KakOM — B Pe)KHUMe MOTpeduTe/Is.

- OTpefieNiATh TeMIlepaTypy HUTH HaKa/lMBaHMUS.

- UCTI0/Ib30BaTh VIHTepHeT //isi ToMCKa MH(OPMALIUY O MepCrieKTUBaX pa3BUTHS
TM0J1yTIPOBO/JHUKOBOU TeXHUKHU.

3HaTh: - TIOHATUS: CTOPOHHMe CWibl U OC, MOLIHOCTb 3/IEKTPUYECKOrO TOKa,
3/1eKTPOJIU3;

- 3aKOHbI: OMa Zi/1 yyacTKa LeMu, AJis ToJHOU Lenu, [bxoyns-JleHua, 371eKTpoaun3a;

- IpaKTUUeCKOe MPHYMeHeHNe: 3/IeKTPOJIU3 B MeTa/UTyPrUU U rabBaHOTEXHUKe

OK2- OK 6
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3.2.1. /IeKTpHUeCKUum

Copepxanue y4ueOHOro MarepuaJia.

20



TOK. 3akoH Oma 15t
yJacTKa 1enu

3.2.2. PaboTa ¥ MOIIIHOCTH
3/IEKTPUYECKOro TOKa
3.2.3. 3/]IC. 3akoH Oma
JUIS TIO/THOM Ijernu

Cwuna Toka. [1710THOCTB TOKa. Y C/10BUSl CyL|eCTBOBAHUS 3/IEKTPUUECKOT0 TOKaA.
CorpoTyBiieHue. yie/lbHOe COpoTHBIeHre. 3aKoH Oma /171 yyacTKa Liely.

Pabora, MOIIJHOCTh, TEIJIOBOE ZIeMCTBHE TTOCTOSIHHOTO TOKA.

Ncrounuk Hanpsbkenusi. 3C. 3akoH Oma j1s monHo# [locnenoBaTenibHOe U Na

JIabopaTropHas pa6ora Ne 7 V3yueHne CMeIIaHHOTO COeAMHEeHNsI TIPOBO/IHUKOB.

JlabopatopHas  pab6ora Ne 8 I3mepenne 3/IC U BHYTpPEHHEro COeJUHEHUS
VCTOYHHUKA TOKA.

KonTposbHasi padora Ne 4

CamocTosTeTbHasi paboTa 00y4JaroIuxcs
Perienue 3azau.
[MoaroroBka coobiieHu 1o Teme: «IIprMeHeHHe CBePXIPOBOJUMOCTH»

Tema 3.3. MarautHoe
moJie.

YMerb: - pelath 33/jauM: C TIpUMeHeHHeM (OpMyJl MarHUTHOW WHAYKLIUW, CHUJIbI
Awmrniepa, cunbl JIopeHlia,
- YMeTb 3KCIepUMEeHTa/IbHO ONpe/ie/siTh HalpaBieHrue UHAYKLUU OCTOSIHHOTO
MarHMTHOTO MOJS ;
- OOBSCHAITH TIPUHIUI JIEMCTBUSI MacC-CrieKTporpada, YCKOPUTe el 3apsHKeHHBIX
YyacTuLj;
- OOBSICHSTH POJIb MAarHUTHOTO T10J1s1 3€MJ/TU B )KU3HU PAaCTeHUH, )KUBOTHBIX, Ue/IOBeKa.
3HaTh: MOHSATHS: MarHWTHas MHAYKLHWS, MarHUTHas IPOHULIAeMOCTb, JIMHUU
MarHUTHOW UHAYKLIMM, MarHATHOE T10J1e, cuia JIopeHlia, 3aKOH AMriepa;

- TPOMKOTOBODUTE/Ib;

- JJIGKTPOU3MEPUTE/IbHbIE HpI/I60pr;

- IPUHILHUIT A€UCTBUA 3JIEKTPOABUT aTEJIA;
OK2- OK 6
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3.3.1. MarauTHOe 1noJie
3.3.2. 3akoH Amniepa
3.3.3. Cuia Jlopenna

Cojiep)xaHue y4ye0HOro MaTepuasa.
B3aumogeiictBue TokoB. MarnutHoe nose. [IoCTOSIHHbIe MarHWTBI U MarHUTHOE
T10JIe TOKaA.
3akoH Amriepa.  OeKTpOJBUrare/b.
Cuia JlopeH1ja. JneKTpou3MeprTe/ibHbIe TPUOOPHI.

CamocTosTe/TbHasi paboTa 00y4JaroIuxcs

1. Perrenue 3azau.
2. UreHHe IOTIO/THUTEILHOM JIMTEPATYPHI 110 TeMe: pa3/ie/ieHre BeleCTB Ha TPYIIThI 10
MarHWTHBIM CBOMCTBaM, MPUMeHeHHe (heppOMarHUTHBIX MaTepPUaioOB

Tema 3.4.
JJ/IeKTpOMarHuTHasi
HHAYKLUS

Ywmerts: - pelats 3alauM Ha IpUMeHeHre TpaBr/a JIeHlia, 3aK0Ha 3JIeKTPOMarHUTHOU
WHAYKLUWW U (hOpPMYJTy SHEepruM MarHUTHOTO T0J1s1 TOKa.

- IPUBO/JIUTh TIPUMEPHI TTPAKTUYECKOTO NMPUMEHEeHHsI U3yUeHHBIX SIBJIEHUM, 3aKOHOB,
npubOpOB, YCTPOKCTBR.
[TpoBeneHne CpaBHUTEBHOIO aHa/IM3a CBOUCTB 3JIEKTPOCTaTUYECKOT0, MAarHUTHOTO U
BUXPEBOT'0 3/IeKTPUUECKUX T0JIei.
-00BSCHATh Ha MPUMEPe MarHUTHBIX SIBJIEHUH, TTOUeMY (PU3NKY MOXKHO
paccMaTpuUBaTh Kak MeTaJUuCLIUTVIUHY

3HaTh:

- TIOHATYS: 3/IeKTPOMarHUTHasi MHAYKIMSI, MarHUTHBIN MTOTOK, CAMOUH/IYKILIVS,
BUXPEeBOe 3JIeKTPUYECKOe I10J1e; 3/IeKTPOMarHUTHOe T10J1e;

- 3aKOHbI: Papages-Makcsesiia, rpaBuio JleHiia;

- (pusmueckuie BeJTMUUHBI: UH/TYKTUBHOCTD;

- hopMyTy SHEPTUU MarHUTHOTO TI0JISI TOKa;

OK2- OK 6

3.4.1.5,1B1eHue
3/IeKTPOMarHUTHOM
HHAYKIUH
3.4.2.BuxpeBoe
/IeKTpUuYecKoe mosie

CopepxaHde y4ueOHOro MaTepuaJa.

OneKTpoMarHuTHast UHAYKUsA. 31C MHAYKLYY B IPOBOJAHUKE, JBUKYILIEMCS B
MarHuTHOM rovie. 3akoH Papaziesi-Makcsesia. [Ipasuno JleHna.

Buxpesoe 37ieKTprueckoe rose.
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3.4.3. CaMoMHAYKIMSA
NHAYKTUBHOCTH

CamMOuHAYKLHUS.
NHpykTUBHOCTS. PelieHve 3aau

CamocrosTeibHasA paoTa 00y4yarOIUXCs
[TogroTroBka npe3eHTaruii 1o Teme «IIpuMeHeHHe 371eKTPOMarHUTHON UHIYKLIAK»

Pa3pen 4. Kosiedanus u
BOJIHBI

44

29

15

Tema 4.1. MexaHnuecKue
KoJie0aHusa

YMeth: - ucc/iefioBaTh 3aBUCUMOCTH TMIepHO/ia KoieOaHui MaTeMaTHUeCKOTro
MasiTHUKA OT €r0 JJIMHBI, MaCChl ¥ aMIUIATY/IbI KOJIeOaHHUH.

- ICCJIeIoBaTh 3aBUCHUMOCTh TMePHOZia KoieOaHUM TPy3a Ha MPYKUHE OT €r0 MacChl U
’KeCTKOCTH TIPY>KUHBI.

- BBIUMCJIATH TIepUO/ia KoiebaHW MaTeMaTHUeCKOT0 MasiTHUKA 10 U3BeCTHOMY
3HAUEHHIO ero JIJTHHBI

- BBIUMCJIATL TT€PUO/Ia KOyleOaHUH Tpy3a Ha MPY)KUHE TI0 U3BeCTHLIM 3HAUEHUSIM €T0
MacChl ¥ )KeCTKOCTU MPY>KUHBI.

- BbIpabaThIBaTh HABBIKM BOCTPUHUMATh, AHA/IM3UPOBATh, IiepepabaThiBaTh U
NpeAbsIB/SThL MH(GOPMAIUIO B COOTBETCTBUH C TIOCTaB/IeHHBIMU 3alauaMu.

3Harhb:

TIOHSTUS : KonebaTenlbHOe IBW)KeHUe. ['apMoHHUUecKHe KoJiebaHusl.

CBo0OoHBIE MEXaHUUECKHe KoleOaHus. JTHHeHHbIe MeXaHunuecKre KoyebareibHbIe CH-
cTeMbl. [IpeBpariieHre HepruM MpH KosiebaTebHOM JBIKeHUH. CBOOOIHBIE
3aTyxarolye MexaHuueckue KonebaHus. BeIHyKieHHbIe MeXaHUUeCKre KoyiebaHusl.
. OK2- OK 6

4.1.1. MexaHHuecKHue
KoJ/ie0aHus

Copepxande y4yeOHOro MaTepuaJia.

KonebarenbHoe aBkeHue. ['apMoHUUecKre KoebaHusl.

CB0o6o/1HbIE MEXaHUUECKUe Kojiebanusl. JInHeliHble MexaHUUeCcKHe KoebaTe/ibHbIe
cucteMbl. [TpeBpailjeHye SHepruu Mpy KosiebaTelbHOM JBrKeHnH. CBOOOJHbIE
3aTyxarollye MexaHuueckue KonebaHus. BeIHy>KJeHHbIe MeXaHUUeCKre KoyiebaHusl.

JlabopaTopHasi pabora Ne 9 Onpe/ie/ieHHe YCKOPeHHsI CBO0O0/JHOTO MaJeHUs MpPH
TMOMOIIA MasATHUKA

CamMocTosTe/IbHasA paboTa 00yuyarommuxcs
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HO,[[I"OTOBKa COOGH.[QHI/Iﬁ I10 TeMe: BLIHY)K,E[EHHBIQ MexaHH4ecKue KojebaHus.

Tema 4.2. Ynipyrue BoJ/IHBI

YMeTh: - U3MepsATh JIMHY 3BYKOBOU BOJIHBI 10 pe3y/ibTaTaM HaOJIroeHuit
VHTep(epeHUH 3ByKOBBIX BOJIH.

- HabmoaTh U OOBSCHATH SIBJIEHWH UHTep(epeHLH U JU(PaKMi MeXaHHIeCKUX
BOJIH.

- TIpe/ICTaB/IsATh 00/1aCTh PUMEHeHHs! YIbTPa3ByKa U MepCIeKTUBBI eT0
WCII0/Tb30BaHUS B PA3/IMUHBIX 00/1aCTSAX HAYKH, TEXHUKH,

B Me/IULIHE.

- U3/1arath CyTh 3KOJIOTMUECKUX MPO0/IeM, CBS3aHHBIX C BO3/I€HCTBHEM 3BYKOBBIX
BOJIH Ha OPraHM3M YejioBeKa

3HaTh: TOHSTHS:

- TI0TIepeYHbIX U NIPO/I0J/IbHBIX BOH, WHTep(depeHLUH BOMH, U(paKLu BOJH,
3BYKOBBIX BOJIH, y/IbTpa3ByKa

- XapaKTepUCTUKU BOJTHBI;

- ypaBHeHHe TI/I0OCKO# bGeryiieli BOJTHbBI

- IpUMeHeHUe yJ/IbTpa3ByKa

OK2- OK 6

4.2.1. Bo/1HOBBIE AB/IeHUA
3BYKOBBI€ BOJIHBI

Copepxanue y4yeO0HOro MaTepuasa.

[ToriepeuHble U TIPO/I0J/IbHBIE BOJIHBI. XapaKTepUCTHUKY BOJIHBL. Y paBHeHHe T/I0CKOH
Geryiei BosiHbL. VIHTepdepeniys BosH. [ToHsTHE O JUdpaKny BOJH.

3BYKOBbBI€ BOJIHBI. Y IbTPa3BYK U €ro NMpUMeHeHue

CamocTosiTennbHasi pabora o0yuyaroImxcs
[ToaroToBka rpe3eHTaLMi M0 TeMe: «YIbTPa3BYK U €ro IPUMeHeHue»

Tema 4.3.
JJ/IeKTPOMAarHUTHbIEe
KoJie0aHus

YMeTh: - yMeTb 00BSICHSIT IPUHLIUIT IeMCTBUS UHAYKIIMOHHOTO TeHepaTopa
repeMeHHOT0 TOKA ¥ TPaHCPOPMaTopa;

- OTIpeJie/IATh HEU3BECTHBIN TTapaMeTp KojiebaTelbHOrO KOHTYPA, eC/TU U3BECTHO
3HaUeHue IPyroro rnapaMeTpa ¥ yacToTa CBOOO/IHBIX KojiebaHHii, paCCUUTHIBATh
YacTOTYy CBOOOZAHBIX KojiebaHHi B KosiebaTelbHOM cHCTeMe C M3BeCTHBIMU
rlapaMeTpamu.

- pelliaTh 3a/jJauM Ha prMeHeHUe hopMy: KoadduiieHTa TpaHchopmaliu, hGOpMYJIbI

dKTHMBHOI'O, €MKOCTHOI'O U WHAYKTUBHOI'O COIIPOTHBJIEHUA;
- U3MEePATH CHUJIy TOKd W HallpsDKEHHE B LIEINAX IepeMeHHOro TOKd,
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- MCTIO/Ib30BaTh TpaHC(opMaTop /s Tpeobpa30BaHKsl TOKOB M HalPsDKEHUH;

- MCTIOb30BaTh VIHTEpHeT [yt TorcKa WHPOPMALMK O COBPEMEHHBIX Criocobax
riepe/iauu 371eKTPOIHEPrUU

3HaTh: - MOHATUSA: KoeOaTebHbIM KOHTYD, CBOOO/[HBIE Y BEIHYK/[€HHbIE
KosieOaHus1, pe30HaHC, IePeMeHHbIN 3/IeKTPUUeCKU TOK;

- (hv3vyeckrie BeJTMUMHBI: COMPOTHB/IEHWEe, MHAYKTUBHOCTb U éMKOCTb B L[eTTH
TepeMeHHOT0 TOKa,

JleMCTByIOIIlee 3HaUeHHe 1epeMeHHOT0 TOKa;

- 3HaTh CIIOCOOBI MOTyY€eHUs], TIepejauu, UCI0/Ib30BaHKe TIePEMEHHOTO TOKa;
npo6JieMbl 3HeprocOepeXKeHus], TEXHUKY 6e30T1acHOCTH B 0OpallleHuH C
3/IEKTPUYECKUM TOKOM,;

- TIPaKTUYeCcKoe TIpUMeHeHre: reHepaTop MepeMeHHOT0 TOKa, TpaHCGhopMaTop.

OK2-OK 6

4.3.1 Kosie6aTe/ibHbIN
KOHTYP.
4.3.2. IlepeMeHHbIH
3/IEKTPUYEeCKHUI TOK
AKTHBHOeE
COMpOTHUBJICHHUE.
JelicTBYyIOII[€e 3HAUEHHE
nepeMeHHOTr0 TOKa.
4.3.3. UHAYKTUBHOCTH B
1ieny nepeMeHHOro ToKa.
4.3.4. EMKocTB B 1jenu
nepeMeHHOTr0 TOKa.

4.3.5. Pe3oHaHC

4.3.6. Tpanchopmarop.
4.3.7.11epepaua
3/1IeKTPOHEePruH.

Copep)xande y4yeOHOro MarepuaJia.
KonebarenbHblii KOHTYp. CBOOO/IHBIE U BBIHYKZIEHHBIE KOJIe0aHUS.

[TepeMeHHBI TOK.
I'eHepaTopbI TIepeMeHHOT0 TOKa. B3anMHast UHAYKLUS U CAMOUH/TYKI[HSI.
AKTHBHOe COTpoTHB/IeHHe. [leficTByIOIIee 3HaUeHHe TIepeMeHHOr0 TOKa.

I/IH,E[YKTI/IBHOCTL B [I€TI ITepeMEHHOI'0 TOKd.

EMKOCTL B [IeIy repeMeHHOoro ToKd.

Pe3onaHc.
Tpanchopmarop.
ITepepaua 3/1€eKTPOSHEPIUU.
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KonTposnbHasi padora Ne 5 «KosiebaHusi 1 BOJTHBI»

CamocTosTeTbHasi paboTa 00y4JaroIuxcs 8
YreHue [JOTIOJTHATE/TLHOM JTMTEPATYPhI 10 TeMe: «Bu/ibl TeHepaTopoB, MPUMEHeHHe
pe30oHaHCa»
2 Kypc
Tema 4.4. YMerb: - yMeTb cOOMpPATh MPOCTEUILNIN paJiOTIPUEMHUK; 12
J/IeKTPOMarHUTHbIE - pelLaTh 3a/jauy Ha rprMeHeHue (HOpMYJI, CBS3bIBAIOIIMX JIJTUHY BOJIHBI C YaCTOTOW U
BOJIHBI CKOPOCThIO:

- MCCJIeIoBaTh CBOMCTBA 3/IEKTPOMArHUTHBIX BOJIH C TTOMOIIBI0 MOOH/IEHOTO
TenedoHa;
- 00BSCHATD TIPUHLIUITHAIBHOE Pa3/IhnuKe MPUPO/bl YIIPYTHUX U 37IeKTPOMAarHUTHBIX
BOJIH;
- W3/araThb CYyTb 3KOJIOTUUYECKUX MPOOJIEM, CBSA3aHHBIX C 3JIEKTPOMArHUTHBIMU
KoyieOaHUSIMU Y BOJTHAMU;
- 00BSCHATH POJIb 37IEKTPOMarHUTHBIX BOJIH B COBPEMEHHBIX MCC/IeZIOBAHUSX
BcenenHotii
3HaTh: - TIOHSATHUS: 37IeKTPOMarHWTHasi BOJIHA, TJIOCKOTIOISIPU30BaHHast BOTHA, (DPOHT
3/IEKTPOMAarHUTHOM BOJIHBI, JTy4, PaZMOCBSI3b, MOAY/ISLIVS, aMIUTATYTHasi MOZYJISILIUS,
JleTeKTUpOBaHUe,
- (pu3mUecKuie BeJIMYUHBIL: /IJTMHA BOJTHBI, CKOPOCTb BOJTHBI, IOTOK 3/1eKTPOMarHUTHBIX
BOJIH, TUIOTHOCTh TIOTOKA,

- TIPUHLUTIBI PAZIMOCBSI3U U TeJIeBUJIeHUS

OK2- OK 6

4.4.1. IloBTOpenue

4.4.2. DeKTpOMarHUTHbIE
BOJIHBI.

Copepxanue y4yeOHOro mMarepuaJa.

[TepemeHHBIM TOK. ['eHepaTopbl nepeMeHHOr0 TOKa. B3avMHas MHAYKIMA U
CaMOUHJAYKLUS. AKTUBHOE COMpOTHB/IeHHE. [lefiCTByOlee 3HaUeHNe [TepeMeHHOT 0
TOKa. VIHAYKTUBHOCTD B LIENH MEPEMEeHHOr0 TOKA. EMKOCTB B Lienu MepeMeHHOro
Toka. Tpancdopmarop. [lepesaua 3/1eKTpOSHEPruum.

. SJ'IEKTPOMEIFHI/ITHLIE BOJIHBI.
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4.4.3. PapguocBa3b.
4.4.4. TeneBupenue

Paguvocesse. Pagronokaiyu.
TeneBueHue

CamocrosTebHasA paboTa 00ydJaroUXcst
YTeHKe JOTOTHUTEILHOU IMTEPATYPhI 10 TeMe: 300peTeHre pajivo, TeJleBHIeHHEe

Pazgen 5. OnTuka

Tema 5.1. OnTuka

YMeTb: - U3MepSThb JJIMHY CBETOBOU BOJIHBI;
- 0OBSICHATD sIBJIeHWs1 MHTep(epeHLInH, TupaKLvy;
- peliaTh 3a/jauM Ha YC/IOBUSI MUHUMYMOB U MaKCHMYMOB;
- IPUMEHSITh Ha MpaKTUKe 3aKOHbI OTPa’KeHUsI U TIPe/IOMJIeHUsI CBeTa MPH pellieHuH
3ajau.

- HAlTU pa3Muusi U CXO/ICTBA MeXXAY AU(PaKLIMOHHBIM U AUCIIePCUOHHBIM
CreKTpaMHy.
- IPUBOJUTDL TIPUMEPOB TOSIB/IEHUS B IIPUPO/ie U UCTI0/Ib30BaHUsI B TeXHUKE SIBJIEHUN
VHTepQepeHLUY, AU(paKLY, NOIIpU3alvy U IUCIIepCUU CBeTa.
3HaTh: - MOHATHS: YTOJI NaZIeHVsI, YTOJI OTPaXXEHUsI, MHUMOe U300pa’keHue, yros
TIpesIOMJIeHHs], TIOJTHOe OTPayKeHHe, AUCTiepCcHst CBeTa, MHTepdepeHLys, AU paKLus,
JU(pakKLMOHHAas pelléTKa, KorepeHTHbIe BOJIHbI, TeOMeTpUuecKasi pa3HOCTb X0/1a;
- YCJIOBUSL: UHTep(epeHIMOHHOI0 MUHMMYMa, I7IaBHbIX MaKCUMYMOB IPU AU(paKkLiuu
CBeTa Ha pellfTKe;
- 3aKOHbI: OTPa’KeHUs Y NIPeIOMJIeHHs] BOJTH, TIOJTHOTO OTPayKeHUsl.
OK2- OK 6

36

24

12

5.1.1. 3aKkoHbI OTpa)KeHUs

Y NIpeJIOM/IEHHMsA CBeTa

5.1.2.JIuH3bI

5.1.3. lucnepcus cBera

5.1.4. Untepdepennus u

audpakuus cBera
5.1.5.fudpakipoHHasi

pelieTKa

5.1.6. Bujpl usayueHuu

Copepxanue y4yeOHOro mMarepuaJa.
CBeT Kak 3/IeKTpPOMarHUTHasi BOJIHA. 3aKOHbI OTPa)KeHHUs 1 MpeJIoMJIeHHs CBeTa.
[TonHOe BHyTpeHHee OTpa’keHue.
JIvH3bI, TOCTPOEHME U300pa’keHHsI B JIMH3aX
Jucnepcus ceeta.
VnTepdepeniys v audpakiys cBeTa.

[udpakioHHas pelieTka

PaznmuuHble BHUJbI  3JIGKTDOMAIrHUTHBIX I/I3ﬂyquI/Iﬁ N HX TIIpaKTUUeCKoe

N N &N
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5.1.7.Bujpl crieKTpoB

HCII0/Ib30BdHHeE.

YcTpoiicTBO omnTUYecKuX TpuOOpoB. Pa3peraroijas CrOCOOHOCTh ONTHUECKUX
nipuOOPOB.

JIaGoparopHasa pa6ora Ne 10 V3mepeHue TioKa3aresist IPeJIOM/IEHHS CTeK/Ia

JIaboparopHas padora Ne 11 V3mepeHue /TMHBI CBETOBOM BOJHBI C TIOMOIIBIO
JU(PaKLMOHHOM PeIIETKH.

Jla6opaTopHast pabdora Ne 12 HabGsmogeHre nHtepdepeHiuy 1 Audpakiuy CBeTa

N

KonTposbHas pabora Ne 6

CamocrosTe/ibHasA paboTa 00yuyaromuXxcs
TI0/ITOTOBKA Tpe3eHTali «OnTryeckre mprubopbi»

12

12

Pa3spen 6. JJ/1eMeHThI
KBaHTOBOM (pu3nku

39

26

13

Tema 6.1. KsanTOBas
ONTHKA

YMeTb: - pelath 33/laud Ha OCHOBHBIE 3aKOHbI U YpaBHEHMUS;

- HaXO/IUTh KpacHyto rpaHully ¢orosddekra; HabnoaeHre hpoTo31eKTpUIeCcKoro
3dekTa. — 00BSICHATL 3aKOHBI CTO/IETOBA HA OCHOBE KBAHTOBBIX MPE/ICTAB/IEHHUM.
- 00BSICHSITb KOPIYCKYJISIPHO-BOJIHOBOTO ZIya/lu3M CBOWCTB (DOTOHOB.

- OOBSICHSATD POJIb KBAHTOBOM ONTHKU B Pa3BUTHUU COBPEMEHHOUN (DU3UKH

3HaThb: - IOHATHUS: CIeKTpabHbIA aHa/lu3, GOTOH,

- siB/IeHUst: OTO3(PdeKTa;

- 3aKOHBI (oTO3(PeKTa,

- ypaBHeHMe: JUHIUTeHa A/ poTo3(deKTa, KpaCHOM rpaHHULIbl;

- IpakTU4eckKoe npuMeHeHUe (GoTo3PeKTa;

OK2- OK 6

12

6.1.1.®oT03¢exkkT

6.1.2. ®oToHBI
6.1.3. Xumnueckoe

CopepxaHde y4eOHOro MaTepuaJia.

KganToBasi rurore3a [1nanka. @otosddext. TexHMueckue ycTpoiicTBa, OCHOBaHHbIE
Ha UCMo/b30BaHUU PoTo3ddexTa

@oToH. DHeprusi, UMIy/nbC U Macca ¢oroHa. KoprycKynsspHO-BOJHOBOW Ayaiv3M
CBOMCTB YaCTHIL] U CBETA.
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JelicTBHe cBeTa. /laB/ieHue
cBeTa
6.1.4. Pemienue 3ajau

Haenenue cBeta. XMHUECKOe [IeMCTBHE CBETa

pellieHHe 3aZiau Ha 3aKOHBI (poTo3ddekTa, HaxOXKAeHUe MacChl, UMITYJIbCAa U SHEPTUH
doToHa.

CamocrosTeibHasA paoTa 00y4YarOIUXCs
Perienue 3a1au Ha 3aKoHbI poTO3PdeKTa
[ToAroToBUTH Mpe3eHTal|I0 Ha TeMy: «[IpriMeHeHMe s1a3epoB»

Tema 6.2. ®Puszuka aroma

Ymetn:

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

- OOBSICHATD TIPOUCXOXK/IEHUS TMHEMYATOro CIIeKTpa aToMa BOZIOPOZA U Pas3/IMuust
JIMHENUaThIX CIIEKTPOB Pa3/IUUHbIX ra30B.

- iccneoBaTh TMHEMUAThIM CHEKTP
- NccnepoBathk mipyHLUna paboThl TFOMUHECLEHTHOM JIaMIThI.

- IPUBOJIUTL TIPHMMePbI UCTI0/Ib30BaHM Jla3epa B COBPeMEHHOW HayKe U TeXHUKe.
- CMoJb30BaTh VIHTepHeT [1s1 morcKa MH(GOpMaLK O NepCrieKTUBaxX MpUMeHeHus!
Jasepa
3Hatb: - nocryJsartsl bopa;

- TIPaBUJI0 KBAHTOBAHUS OpOUT;

- [VIaHeTapHYy10 MO/ie/lb aToMa;

OK2-OK 6

6.2.1. CtpoeHue aTroma.
6.2.2. ITocTynaTel 6opa.

Copepxanue yuye0HOro mMarepuasa.
OrmeiT Pe3sepdopaa. CtpoeHue atoma U Moziesib bopa.
KBanToBanue 3Hepruuv. CrieKTp U3/1yuyeHUs: aToMa.

CamocTosATeIbHasi paboTa 00y4JaroIMxcs

Omnepekarolriee 3a/laHye: TIOJATOTOBKA /0K/Ia/I0B U COODIIEHHH 110 TeMaM:
«PaziioakTMBHBIE U3/TyUeHUsI 1 UX BO3JI€MCTBUS Ha )KUBbIE OPraHU3MbD», «SmepHast
9HepreTuka»

Tema 6.3. dusuka
aTOMHOI0 sA/pa

YMeTb: - yMeTb: OMpefensiTb MPOAYKTHI sIePHbIX peaklMii Ha OCHOBe 3aKOHOB
COXpaHEeHHUs1 37IeKTPUYECKOro 3apsi/ia U MacCOBOTO UMCIIa;

21
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- pacCUMThIBaTh SHEPreTHUeCKUM BBIXO/ siIepHOU peakijuy;
- yMeTb TIPOC/IEKMBATh MpeoOpa3oBaHye YHEPTHUU Ha aTOMHBIX 37IeKTPOCTAHLIUSX,
o0Cy>kaaTh BOTIPOCHI, CBSI3aHHbIE C K0JIOTHUecKUMU npobiemamu Ha ADC.
- IOHUMaTh TIPEUMYIIeCTBA W HEOCTATKX MCIIO/Ib30BaHUsS aTOMHOM SHEpTUr U
MOHU3UPYIOIIUX HU3/TyueHUI B IPOMBIIIIEHHOCTU, MeULIUHE.
- M3/1araTh CyThb KOJIOTMUECKUX TPob/ieM, CBSI3aHHBIX C OMO/IOTHUeCKUM JIeHCTBIEM
Pa/IM0AKTUBHBIX U3TYUEHUM.
- POBOJUTh KJ/IaCCU(UKALIMIO 37IeMEHTAapPHBIX UACTHI] 110 UX (GHU3NUECKUM
XapaKTepUCTUKaM (Macce, 3apsily, BpeMeHH XKU3HH, CITUHY U T. [.).
- IOHUMAaTh 1[€HHOCTU HAyYHOTO MO3HaHUs MUPa He BOOOIIIe /1/is1 ueJioBeuecTBa B
1[e7I0M, a /ISl KaK/J0T0 00yuaroItierocsi IMYHO, [IeHHOCTel OB/a/ieHHsI MeTO/JOM
HAY4YHOTO MO3HaHUS i1 JOCTKeHUs ycrexa B F0060M BUjie PaKTUUeCcKon
JleATeTbHOCTH

3HaTh: - TIOHATHS: PaJUOAaKTUBHOCTb, €CTeCTBeHHas M MCKYCCTBEHHas
Pa/IM0aKTUBHOCTD, si/lePHbIe CHUJIbI, SiZilepHble peaklud, W30TOIbI, YHEeprusi CBs3H,
Pa/IMOAKTUBHBIA pacriafi, LelHble siiepHble peakidd, TepMOsiZiepHble PpeaKIvH,
siIepHbIN peakTop, KpUTHUUecKasi Macca.
- (du3nyeckWe BeJMUMHBI: AKTUBHOCTh  paJMOAKTHBHOIO  Bell[eCcTBa, [l03a
TIOT/IOIIEHHOTO U3yueHusi, KO3DPULIMEeHT pa3MHOKEeHUS;
- 3aKOHBI: Pa/IM0AaKTHBHOIO pacriajga;
- 3HaTh: MPOTOHHO-HEWTPOHHYIO CTPYKTYPy aTOMHOIrO $7pa, CIOCOOBI yrpaB/jeHUs
LIeMTHOM peakijyeit
JlelieHYsl B aTOMHBIX peakTopax, ctpoeHue CoJiHIja U 3BE3].
OK2- OK 6

6.3.1. CocraB aTOMHOr0
aapa

6.3.2. DHeprus cBA3H
6.3.3. PafioaKTUBHBIN
pacnap

6.3.4. finepHble peakuuu

6.3. 5. IlpumeHeHue

Cojiep)xaHue y4ye0HOro MaTepuasa.
[TpoTtonsl. HeliTpoHsl. 30TOMNBI. 1/1epHbIE CUBI.

OHeprusi CBsi3 aTOMHBIX sifiep. JedekT macchl siipa. CTabUIBHOCTD sijiep.
PaguoaktuBHbl pacnag. Ilepuon mnonypacraga. Pagyrousotonel B apxeonoruv U
reosioruy. buonoruueckoe felicTBre paju0aKTUBHOTO HU3/TyUeHUsl.

AnepHble peakiyu. llenHasa peakuys gesieHus. fSepHble peakTops.l.

OKosnornyeckasi sifiepHasi Ge3omacHocTb. TepmosiiepHblii cuHTe3. IlprMeHeHue

30



silepHOH SHEepruu

H,E[epHOI‘/JI SHepruun. Orosioruueckoe I,Z[eI\/’ICTBI/Ie PaArOaKTHUBHBIX U30TOITOB.

JIaGopaTopHass pa6orta Ne 13 M3yueHue TPeKOB 3apsDKEHHBIX YaCTHI]

KonTposibHasi padora Ne7

CamocrosTeibHasA paboTa 00ydJaromuxcst
PeliieHue 3a/iau, YTeHUe [JOTIOTHUTENBHOM IUTEpPATyPhI TI0 TeMe: «$1epHast
SHEpPreTUKa»

Pa3pen 7. OBomonus
BcesenHoi

Ymernb: - nocTpouts Mojie/ib COMHEUHON CUCTeMBbI

- MCTIONb30BaTh VIHTEpHeT [ijis TTorcKa n300paykeHni KOCMUYeCKUX 00bEeKTOB U

uH(popMary 06 X 0co0OEHHOCTIX

- 06Cy’>KIaTh BO3MO>XKHBIE CLIeHAPUU BOJTIOL[MH BceeHHOM.

- UCT0J1b30BaTh VIHTepHeT [i/is MOMCKa COBPeMeHHOM MH(OopMaly 0 pa3BUTHH

BcenenHot.

- oL[eHKa MH(OpMaI[UH C TO3UI[UU ee CBOWCTB:

JIOCTOBEPHOCTH, 00BEKTUBHOCTH, TIO/THOTHI, aKTyaJbHOCTH U T. [I. BbiuncieHue

9HEPTUH, 0CBOOOXKIAIOIIENCS TIPY TEPMOSIZIEPHBIX PEAKIIUSIX.

- OOBSICHITb B/IUSIHUSI COJTHEUHOM aKTHBHOCTH Ha 3eMJTIO.

- IOHUMaThb POJIb KOCMUUECKHUX UCC/IeIOBAaHMM, UX HAYUHOTO0 U SKOHOMUYECKOTO

3HaueHwUsl.

- 00CY>KZIaTb COBPEMEHHBIE THUTIOTE3bI O MPOUCXOKAeHNHU COTHEUHOU CUCTEMBI
3HaTh: OBoJtoLMI0 BeeneHnHoi, a¢gdekr [Jomiepa, cBeeHuUs O 3Be37iax,

lanakTukax, COMHEUHOM CUCTEMe

OK2- OK 6

7.1. CosiHeuHas cucreMa
7.2.CoJjiHIIe U 3Be3]bI
7.3. Ctpoenue BceneHHou

Copep>kaHue yuye0HOro Marepuasa.
3akKOHBI ABWKeHHUs MiaHeT. CojiHeYHasl CMCTeMa
Cousnre. OO1Me cBeieHHs O 3Be3/iaX. OBOJIIOLUS 3BE3.
MneuHblli TyTh — Hallla ['ajlakThKa. AKTUBHbBIe FajlaKTUKU. DBOMIOLMs BeeneHHOM

CamocTroaTenbHas pa60Ta 06yqamnmxcn
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[ToaroToBKa [JOK/1a0B MO TeMe « Mo/iesli BOSHUKHOBEHMSI M 3BOJIIOLIMM BceneHHOM»

Bcero:

270

180

90
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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. ®. ®usmka jjis npodeccuii U Criel[iaJbHOCTeN TEXHUUECKOTO MPOGWIIs: YUeOHUK [1/1s
obOpa3oBaTe/IbHBIX YUupeskZeHu cpes. Tipod. obpazoBanust. — M., 2015.

2. OImutpueBa B. ®. ®usuka a1 npodeccuit U crieljpasbHOCTeR TexHUUecKoro npodus. COOpHUK
3a7a4: yueb. mocobue a1t 06pa3oBaTe/IbHBIX YUPeXKAeHUH cpefi. Tipod. obpa3oBanust. — M., 2015.

3. MskumeB I'.5. ®usmka: yueb. [ns 10 k1. obOmjeobpa3oBaT. YupekieHuid: 0a30BbIM U MPOGUIIL
Ypoeuw/I'.{1. MsikyuieB, b.B. BbyxosueB, H.H. Cortckuii; nog pen. B.M. HukonaeBa, H.A.
[TapdenTheBOM. -17-e u3g., nepepad. U gon. — M.: TIpocserttienue, 2017.

4. Mskumes I'.51. ®usuka: yueb. na 11 ki obmieobpa3zoBaT. YupexzaeHuid: 0a30BbIi M TIPOdUI.
Ypoeuu/T'.f1. Mskyume, b.b. ByxoBueB, H.H. Cotckuii; nog pexa. B.M. HwukonaeBa, H.A.
[TapdenTtbeBoid. -17-e u3f., mepepab. N gor. — M.: TIpocBetrienue, 2017.

Jlono/THUTe/TbHbIE HCTOUHUKH:

1. TenpenTerx J1.3., Juk FO.U. ®usuka. Yuebnuk ais 10 k1. — M., 2015.

2. T'enpenmreiin J1.3. [luk FO.U. ®usvka. Yuebnuk ans 11 k. — M., 2015.

3. JlabkoBckmii B.B. 220 3amau 1o ¢u3MKe C pelIeHdusIMU: KHWra [ ydamumxcs 10—11 k.
o611eo06pa3oBaTe/ibHBIX yupeXkaeHuid. — M., 2016.

HNuTepHeT-pecypcesi:

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 (PezmepanbHbIH [IEHTP UHPOPMALIMOHHO-00pa30BaTeIbHBIX PeCYPCOB).

6.wwww. dic. academic. ru (AkageMuk. CrioBapy U SHLUK/IOTENN ).

7.www. booksgid. com (Books Gid. DnekrpoHHast 6ub1oTeKa).

8.www. globalteka. ru (I'nmobanTeka. I'mobasnbHast 6MbMOTEKAa HAYUHBIX PECYPCOB).

9.www. window. edu. ru (EauHoe okHO focTyTa K 06pa30BaTe/IbHBIM Pecypcam).

10.www. st-books. ru (JIyuitiasi yueOGHast TuTepaTypa).

11.www. school. edu. ru (Poccuiickuii oOpa3oBaTenbHbId MMOpTan. JlOCTYNHOCTb, KauecTBO,
3¢ (HEeKTUBHOCT).

12.www. ru/book (DnekTpoHHass 6MO/MOTeUHAsT CUCTEMA).

13. www. alleng. ru/edu/phys. htm (O6pa3oBarenbHbie pecypchl IHTepHeTa — PH3MKA).

14. www. school-collection. edu. ru (ExuHas kosnekiusi udpoBbIx 0Opa3oBaTebHBIX PeCypCOB).

15. https//fiz.1september. ru (yue6HO-MeToAMUecKast ra3eta «Pu3nka»).

16.www. n-t. ru/nl/fz (HobGeneBckue aypeatsl 1o Gusuke).

17. www. nuclphys. sinp. msu. ru (flgepHas ¢usrka B IHTepHeTe).

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

19. www. kvant. mccme. ru (HayuyHO-TIONTY/ISIPHBINA (PU3MKO-MaTeMaTUUeCKU KypHan «KBaHT»).

20. www. yos. ru/natural-sciences/html (ecrecTBeHHO-HayuHbIii >XypHan Aas Mojofexu «IlyTb 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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