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1.MNoAcHNTeNnbHaaA 3anuncka.

MporpammMa 06L1e06pa3oBaTeNbHON YY4EOHON AMCUMNAUHBI «PU3MKa» MpeAHa3HaYeHa
AN U3ydeHus (uM3MKM B MpodeccnoHanbHbiX 06pa3oBaTenbHbIX opraHmsauunax Crilo,
peanuayroLnx obpasoBaTe/ibHYK MporpaMmy cpefHero o6uiero obpasoBaHuUs B npegenax
OCBOEHWUSI OCHOBHOW npodeccnoHanbHONn o6pa3oBaTensHoW nporpammbl CMO (OMOM
ClMNO) Ha 6a3e OCHOBHOro obuiero o6bpasoBaHWs MNpu MOATOTOBKE KBaNUMULMPOBAHHbLIX
pabounx, cnyxawmx u crneunmannmcToB cpegHero 3BeHa.

Mporpamma pa3paboTaHa Ha ocHoBe TpeboBaHnin PITOC cpefHero obuero obpasoBaHus,
NnpeabsaABNsAEMbIX K CTPYKTYpPe, COAEPXKaHUIO 1 pe3y/ibTaTaM 0CBOEHUS YUYeOHOWN AUCUUNINHDI
«®Pu3nKa», B COOTBETCTBUM C PekomMeHpauuMamu Mo opraHusauum nonyyvyeHuUs cpepHero
obuwiero o6bpasoBaHuA B nNpefenax O0CBOeHMA O06pa3oBaTefibHbIX MporpaMmM CpeaHero
npogeccnoHanbHOro obpasoBaHMs Ha 6a3e OCHOBHOroO 006LLero obpasoBaHMs, C YYETOM
MpvmepHO OCHOBHOM  06pa3oBaTe/lbHOM MporpamMbl CpefHero obuiero obpasoBaHus,
0l06pEeHHON pelleHneM (hedepanbHOro y4ebHO-MeTOANYECKOrO 00beANHEHUS MO 06Lemy
o6pa3oBaHMi0 (NPOTOKON OT 28 uoHSA 2016 1. Ne 2-16-3) M nony4vaemon npodeccun mUnm
cneunanbHOCTU CpefHero npodgeccuoHanbHOro ob6pasoBaHua (nMucbmMo JlenaptameHTa
rocyaapCTBEHHOW MOMUTUKKU B chepe NoAroToBKn paboumx kagpoB n MO MuHob6pHayKu
Poccum ot 17.03.2015 Ne 06-259).

CopaepxaHue nporpammbl «PU3nKa» HarnpaBneHO Ha AOCTUMXKEHUE CledyLWnNX Lene:

* OCBOEHME 3HaHWI 0 PyHAAMEHTAIbHbIX PU3NYECKMX 3aKOHaX U MPUHLMNAX, NexaLinx

B OCHOBE COBPEMEHHOIN (PM3NYECKOM KapTUHbI MUpa; Hambosiee BaXKHbIX OTKPbITUAX B
06nactM (U3NKK, OKaszaBLWIMX ONpefensiollee BAUSHME Ha pasBUTUE TEXHUKU W
TEXHONOrNMW; METOAAX Hay4YyHOro Mo3HaHMA NPUPOAbI;

* OBflafleHNe YMeHUAMM MNPOBOAUTbL HaOMOAEHUSA, NJaHUPOBaTb W BbIMOAHATH
9KCNEPUMEHTbI, BbIABUIaTb FUMNOTE3bl WM CTPOUTb MOAENU, MPUMEHATb MONYYeHHble
3HaHWA Mo (M3MKe ANA 0ObACHEHMA pPa3HO0Opa3HbIX (MU3NYECKMUX ABMNEHUIA U CBOWCTB
BELLLeCTB; NPaKTUYECKN UCNOb30BaTh (PU3NYECKME 3HAHUA; OLeHMBaTb JOCTOBEPHOCTb
eCTeCTBEHHO-Hay4YHOW UHhopMaLuu;

* pasBuUTWe MO3HaBaTe/lbHbIX  WHTEPECOB,  WHTeN/IeKTyaslbHbIX M TBOPYECKMUX
CNoCoOGHOCTEN B nMpouecce nNPUOOPeTeHUs 3HaHW M YMEHWA No  (u3nke c
MCNOMIb30BAHWEM  Pas/IMYHbIX  UCTOYHWKOB  WHMOpMauMm U1 COBPEMEHHbLIX
NH(OPMaLMOHHbBIX TEXHO/OTUA;

e BOCNMTaHWe YOEXAEHHOCTM B  BO3MOXHOCTM  MO3HaHWSA  3aKOHOB  MPUPOAbI,
MCNOJIb30BAHWA AOCTVMIKEHUI PU3NKM Ha 6naro pasBuTUS YeN0BEYECKOW LUBUIN3ALNN;
Heo6X0AMMOCTU COTPYAHMYeCTBa B MpoLecce COBMECTHOrO BbIMOMHEHUS 3ajad,
YBOKUTENbHOTO OTHOLWIEHUS K MHEHWIO ONMOHEeHTa Mpu 06CYXAeHUU npobrem
eCTEeCTBEHHO-HAy4YHOro COAEpPXXaHUs; TOTOBHOCTU K MOpPasibHO-3TUYECKOW OLEeHKe
MCNOMb30BaHMUA HAYUHbIX AOCTUMXKEHWW, 4yBCTBAa OTBETCTBEHHOCTU 3a 3aWuUTy
OKpYXKatoLWen cpefbl;

* MCNOMb30BaHNE NPUOOPETEHHbIX 3HAHWI U YMEHWI ANA PelleHns nNpakTUyYecKnx 3agau
NMOBCEAHEBHOM  XXW3HW, o0b6ecneyeHUss  6e30MaCHOCTU  COOGCTBEHHOM  XXU3HWU,
paunoHanbHOro NPUPOAONOAL30BAHNA Y OXPaHbl OKPYXXatoLen cpefbl M BO3MOXHOCTb



MPUMEHEHUA 3HAHWA NpU  peleHnn 3adady, BO3HMKAKOLWMX B MNOCNeAYHOLLen
npodeccMoHanbHOM AeATENbHOCTMN.

B nporpammy BK/OYEHO COAep>XaHWe, HamnpaBfieHHOe Ha (DOPMMUPOBaHME Yy CTYAEHTOB
KOMMeTEHUNN, HEeob6XoAUMbIX [ANA KayeCTBeHHOro ocBoeHus ONMOIM CIMO Ha 6a3se
OCHOBHOro o6uwero o6pasoBaHMA C MNOJly4eHMeM cpefHero obuwero o06pa3oBaHUS;
nporpamMmmbl  MOATFOTOBKM  KBaIM(UUMPOBAHHbLIX  paboymx, chayxawmx, nporpammbl
noAroToBKM cneunannctos cpegHero 3eeHa (MMKPC, MMCC3).

Mporpamma y4yebHOW AucuMnAnMHbl «PuU3nKa» ABNAETCA OCHOBOW [ANA pa3paboTku
paboymx nporpaMm, B KOTOPbIX MpogecCuoHanbHble 06pa3oBaTefibHble OpraHu3auuu,
peanusyloLe o06pa3oBaTefibHy0 NporpaMmMmy cpegHero obuiero obpasoBaHus B npegenax
ocsoeHus OlOIM CIrO Ha 6a3e 0CHOBHOro 06Liero o6pasoBaHns, YTOUHAOT COLepXaHue
yyebHOro martepuana, nocnefoBaTe/lbHOCTb ero U3yyeHus, pacnpegeneHne yyebHbIX 4acos,
TeMaTuKy pedepatoB, WHAUBUAYa/IbHbIX [POEKTOB, BUAbl CaMOCTOSATENIbHbIX pPabor,
yunTbiBaa creunguky nporpammMm NoAroTOBKU KBaM(pUUNPOBAHHbLIX pabounx, cnyxaumnx un
cneynanncToB CpefHero 3BeHa, ocBanmBaemMoi npogeccun nUnm cneymanbHOCTH.

[MporpammMa MOXeT MCMOob30BaTbCA APYTMUMU NPOdeccuoHanbHbIMU 06pa3oBaTe/ibHbIMU
opraHusauuamu, peanusylownmMmy obpasoBaTe/lbHYHO MporpamMmy CcpefHero oo6Liero
obpasoBaHua B npegenax ocsoeHna OMOIM CMO Ha 6a3e 0CHOBHOro o6uwero o6pasoBaHus
(MNKPC, MMCca).

2.06Waa xapakKTepucTmka yyebHoOM AnCUMNAVHBI. B ocHOBe y4ebHOW AUCLUNIUHBI
«Pu3nKa» NeXUT yCTaHOBKa Ha (hopMupoBaHuMe y 06yvaemMbiX CUCTEMbl 6A30BbIX MOHATUNA
(13K 1 NpeacTaBieHNIA 0 COBPEMEHHON (hM3MYECKOW KapTUHEe MUpa, a TakxXe BbipaboTKa
YMEHUIA NPUMEHATb (D3MYECKME 3HAHMA KaK B NPOecCUoHanbHOM AeAaTeNbHOCTM, TaK 1 Ans
PELUEHNS XXM3HEHHbIX 3afau.

MHOrne NonoXeHus, passmBaemble U3NKOIA, pacCMaTPMBAKOTCA KaK OCHOBA CO3JaHWs U
MCMO/b30BaHNSA MHAOPMALMOHHBIX 1 KOMMYHUKALUOHHBLIX TexHonoruii (MKT) — opHoro
13 Hambosee 3HAUYMMbIX TEXHONTOTMUYECKUX AOCTUXKEHMNIA COBPEMEHHON LMBUNM3ALUN.

®dun3nka [JaeT KIOY K MOHMMAHWK MHOFOYMCNEHHbIX SBAEHWA W NPOLIECCOB
OKpy>Katollero mupa (B eCTECTBEHHO-HayUYHbIX 06/1aCTAX, COLMOMOTNN, IKOHOMUKE, A3bIKE,
nutepaType 1 4p.). B u3nke GpopmupytoTcs MHOrne BUAbl AesTeNbHOCTU, KOTOPbIE UMEKOT
MeTa MpeiMETHbIA XapakTep. K HUM B NepByH o4epedb OTHOCATCS: MOJeNMpoBaHUe
06bEKTOB W MPOLIECCOB, MPUMEHEHWE OCHOBHbLIX METOI0B MO3HAaHWUSA, CUCTEMHO-
NHHOOPMALMOHHBIA aHanu3, (OopMynMpoBaHWe TUMOTE3, aHaiM3 U CUHTE3, CPaBHEHMe,
0606LLeHNe, CcuUcCTeMaTu3auus, BbiABNEHNE MPUUYMHHO-CNEACTBEHHbIX CBS3el, MOUCK
aHanoros, ynpasfieHMe 06beKTaMu U npoueccamu. VIMEHHO 3Ta AuCUMNAUHA NO3BOASeT
MO3HAKOMWUTb CTYJEHTOB C HayUYHbIMI METOAaMU MO3HAHMWS, HAyUUTb UX OTAKUYATb FTUMNOTE3Y
OT TEOPUU, TEOPUIO OT IKCNEPUMEHTA.



dunsnka nMeeT 04eHb 60MbLIOE M BCEBO3PACTAIOLLEE YNCIO MEXAUCLUNIINHAPHBIX CBA3EN,
MPUYEM Ha YPOBHE KaK MOHATMWHOrO annapata, Tak M WHCTpymeHTapusa. CkasaHHOe
NMO3BONSIET paccMaTpuBaTb (U3NKY KaK MeTa AUCUMMIUHY, KOTopas npeaocTaBnser
MEXANCLUNNNHAPHBIA A3bIK 415 ONUCaHUS HayYHOW KapTUHbI MuUpa.

dun3nka aBngeTcq cMcTemoobpasyrowmum HakTopom ANs eCTeCTBEHHO-HAYUHbIX YUYEOHbIX
npeAMeToB, MNOCKOJMIbKY (DM3MYECKMEe 3aKOHbl /1eXXaT B OCHOBE COAepXaHus XUMum,
ovonorun, reorpaumn, aCTPOHOMUKN U cneumanbHbIX AUCUUNAINH (TEXHUYECKas MexaHuKa,
ANEeKTPOTEXHMKA, JNEKTPOHMKA W Ap.). YdebHad pgucuymnimHa «Pusmka» cosgaet
YHUBEpPCa/bHY0 6a3y A1a n3yvyeHus obuenpoecCUoHanbHbIX U crieymanbHbIX AUCLUMIINH,
3aKnafbiBas pyHAaMeHT AN nocneayowero obyyeHns CTyAeHTOB.

O6nagas NornM4eckoim CTPOMHOCTLIO M ONMpPasCh Ha AKCNepUMeHTabHble PaKTbl, y4yebHas
aucunniamHa «dusmka» (OpMUPYeT Yy CTYLEHTOB MNOA/IMHHO Hay4yHOe MMPOBO33pPEHMUeE.
P usnka ABNAETCA OCHOBOWN YYeHUSA 0 MaTepraibHOM MUpe 1 pellaeT NpobsiemMbl 3TOro Mupa.

N3yyeHne  uankn B npodecCHOHanbHbIX  06pasoBaTeflbHbIX  OpraHm3aumsax,
peanuayloLmnx obpasoBaTelbHYO MporpammMmy cpefHero obuiero obpasoBaHus B npegenax
ocBoeHus OMOIMM CIMNO Ha 6a3e 0OCHOBHOrO 06LLero o6pasoBaHns, UMeeT CBOM 0COBEHHOCTHU
B 3aBMCMMOCTW OT npoguna npogeccnoHasbHOro o6pasoBaHua. ITO BblpaXkaeTcs B
cofiep>XXaHu 06YyYeHUs, KONMYECTBE 4acoB, BbIAENAEMbIX Ha W3y4yeHMe OTAENbHbIX TEM
nporpamMmmbl, rnybrHe WX OCBOEHUA CTyAeHTaMu, oO6bemMe W XapaKTepe MNpPakKTUYeCcKnUx
3aHATUI, BUAX BHeayaMTOPHON caMOCTOSATENbHOW paboTbl CTY4EHTOB.

Mpn ocBoeHun npodeccuin CMO u cneymanbHocTer CIMO ecTeCTBEHHO-HAay4YHOro
npogunnsa npodgeccnoHanbHOro obpasosaHns Ppursmka n3yyaeTca Ha 6a30BoM ypoBHe PIOC
cpeaHero o6uiero obpasoBaHus, npu ocsoeHnn npodgeccnin CrO un cneymnansHoctein Crio
TEXHUYECKOro npoduns npodeccmoHanbHOro o6pasoBaHust (u3nMKa Wu3yyaetca 6ornee
yrny6neHHo, Kak npogunbHas y4yebHasd AUCUMNANHA, Y4YMTbIBaKOLWAa Creynpuky
ocBamBaeMblxX Npogeccuii nnu cneynanbHOCTEMN.

Mpwn ocBoeHun npoteccuii CrMO un cneumnansHocTein CMNO coymanbHO-3KOHOMUYECKOT0 U
rymaHuTapHoro npogunein npogeccmoHanbHOro o6pasoBaHus Hu3nka nlyyaeTcs B cocTaBe
AMIHTErpupoBaHHOMW Yy4Y4ebHON AUCUMNANHBLI «ECTeCTBO3HaHME» 0053aTeNbHOM NpPeaAMETHOW

obnactu «EcTtecTBeHHble Haykn» P OC cpegHero o6uiero o6pasoBaHus.

B cogepaHun yyebHON AMCUUNAMHBLI MO (DU3MKe NpWU NOArOTOBKE 0Oyvaruwmxcs Mo
npoeccram 1 cneymanbHOCTAM TEXHUYECKOro Npodhuasa npoeccnoHanbHOro o6pasoBaHums
NPOnIbHOWN COCTaBNAIOLLEN ABNAETCA pasfen «ANeKTPoANHaAMUKa», TaK KakK 60/bLLUNHCTBO
npoeccnin 1 cneunanbHOCTEN, OTHOCAWMXCA K 3TOMY NpoQuao, CBA3aHbl C
3NEKTPOTEXHUKOIN W 3IEKTPOHUKOMN.

CopepxxaHue y4yebHOM AMCUUNAMHBI, peanndyemMoe npu MOAroTOBKE 06y4varowmxca mno
npoteccussM n cneyuanbHOCTAM eCTEeCTBEHHO-HAyYHOro npogunsg npogeccnoHabHOro
06pa3oBaHMs, He WMeeT SBHO BbIPaXXEHHON MPOMUNILHOIN COCTaBMAKOLWEN, TakK Kak
npoeccn n cneunanbHOCTM, OTHOCALLMECA K 3TOMY MPOQuUI0 00y4veHMs, He WUMET
NPeUMYLLECTBEHHOM CBA3M C TEM UM UHbIM pa3fenioM (u3mku. OfHaKo B 3aBUCUMOCTU OT
nonyyaemoit npoteccun CMO mnnm cneymansHoct CIO B pamKax eCTEeCTBEHHO-HAYUHOro
npounsa NpoeccnoHanbHOro 06pasoBaHnst NOBbILLEHHOE BHUMaHWE MOXET ObiTb Y/e/IeHO
n3ydyeHnto pasgena «MonekynspHasa gusnka. TepmoguHaMmmnka», OTAENbHLIX TeM pasfena



«INEKTPoLMHAMMKa» U OCOOEHHO TeM 3KOMOTMMYECKOro cofepXKaHusi, NPUCYTCTBYHOLLINX
MOYTK B KaXKOM pasfese.

TeopeTnyeckune cBefeHns No Puanke JONOMHAKTCA 4EMOHCTPaLMAMM 1 N1abopaToOpPHbIMM
pabotamu.

N3yuyeHne obuieobpa3oBaTe/lbHOM Y4yeOHON AncuMnIMHbl «PuU3nKa» 3aBepluaeTcs
nogsefeHnMeM WUTOroB B (hopMe AnddpepeHUMPOBaAHHOIO 3a4yeta WAM 3K3aMeHa B pamMKax
NPOMEeXYTOYHOM aTTecTaumm CTyAeHToB B npouecce ocsoeHns OMOIM CMO ¢ nonyvyeHnem
cpefHero obuiero obpasosaHua (MMKPC, MMCC3)1

3.MecTo yuebHOIi ANCUUNINHBI B YYEOHOM MiaHe.

Y4yebHas gucumnnnnHa «Pusnka» SBAgeTca y4ebHbIM NpeamMeTom no Bbl6opy u3
06s3aTeNbHON NpeaMeTHON 06/1acTu «EcTecTBeHHble Hayku» P OC cpegHero obuiero
N obpa3oBaHus.

B NnpogeccnoHanbHbIX obpaszoBartesibHbIX opraHmsaumnsx, peann3yoLmnx
obpa3oBaTte/fibHY0 NporpamMmmy cpegHero obuero obpasosaHusa B npegenax ocsoeHms ONMOTrT
CINO Ha 6a3e 0CHOBHOI0 06L1ero o6pasoBaHns, yuebHaa gucumnamHa «dPum3nka» m3y4vaercs
B 06Leo6pa3oBaTe/ibHOM UKMKe yyebHoro nnaHa OMOIMM CIMO Ha 6a3e 0CHOBHOro 06LWEero
06pa3oBaHMA C Nony4vyeHNeM cpefdHero obuiero obpasosarvus (MMKPC, MIMCC3).

B yuyebHbix nnaHax MMKPC, MMCC3 MecTto yyebHOW AUCUMMIUHbI «PU3MKa» — B
cocTaBe 06Le06pa3oBaTe/lbHbIX Y4YeOHbIX AUCUMMAUH MO BbIGOPY, (GOPMUPYEMBLIX U3
o06a3aTeNbHbIX MpeaMeTHbIX o6nacten PrOC cpegHero obuiero ob6pasoBaHusa, Ans
npoeccuii Ccno N creynanbHoOCTeN ClMNO  coO0TBETCTBYHOLLETO npoguns
npoteccmoHanbHOro o6pasoBaHus.

— 4. Pe3ynbTaTbl 0OCBOEHUA YYe6HOW ANCLUUMNANHBI - TMYHOCTHbLIE, METANPeAMeTHbIe,
NpeaMeTHbIE.

OCBOEHME COAEPXKAHUS YUeOHOW ANCUMNANHBI «Dur3nKa» 06ecneymBaeT JOCTUXKEHME
CTyfeHTaMu cnefytowmx pe3ybTaToB:

* IMYHOC T HbIX:

— YyYBCTBO rOPAOCTU M YBAXKEHUSA K UCTOPUM M LOCTUXKEHMUAM OTEYeCTBEHHON (hM3NYeCKOM
HayKu; (OM3MYECKN rpaMOTHOE MoBefeHVe B NPOGECCUOHANbHOW AeATeNbHOCTM U BbITY Npu
obpalleHnn ¢ npnbopamm 1 yCcTpoincTBamu;

— TOTOBHOCTb K MPOAO/MKEHNIO 06pa30BaHUS M MOBbIWEHUA KBanM(UKauum B n3bpaHHOM
npoeccuoHanbHOW  AeATeNbHOCTU U OOBLEKTMBHOE OCO3HaHMEe Poan  (M3NYECKNX
KOMMNETEHUNA B 3TOM;

13K3aMeH NPOBOAUTCA MO peLleHnto NpodeccroHanbHOW 06pa3oBaTeNlbHOM opraHu3aumny .T 6e 10 :K/;N: N0 CTYAEHTW NpU  ydeHUn y4yebHOW
oncuUMnAnHbl «Pusnka» kak NPodnabHON yUebHOR ANCLUNANHDI.



— YMEHMEe MCNOMb30BaTb AOCTUXKEHWUS COBPEMEHHOW (DU3NYECKON HayKm U (HU3NYECKUX

TEXHONOrMA ANS MOBbIWEHNS COOCTBEHHOIO0 WMHTENNEKTYaNbHOr0 PasBUTUA B BblGpaHHOM

NpotheccUoHanbHON feATeNIbHOCTH;

— YMEeHMe CaMOoCTOATe/IbHO A06bIBAaTb HOBbIE A/151 CEOS1 hM3nUYecKmne 3HaHWA, UCMONb3YA ANS

3TOr0 AOCTYMHbIE UCTOYHUKKN MH(OPMaLUN;

— YMEHME BbICTpPamMBaTb KOHCTPYKTUBHbIE B3aMMOOTHOLUEHWUS B KOMaHAe MO PELUEHUID

00LLKNX 3anay;

— YMeHMe ynpaBnATb CBOEM MNO3HaBaTE/IbHON [AesTe/IbHOCTbHO, MPOBOAUTL CaMOOLIEHKY

YPOBHSI COBCTBEHHOIO UHTENNEKTYa/IbHOTO PasBUTUS;

eMeTanpeaMe TUbIX:

— WUCMO/Mb30BaHMe pPa3nnMyHbIX BUAOB NO3HABAaTENbHOW AEATENIbHOCTUN ANS PELLIeHMns

(hn3nyecknx 3agad, NPUMEHeHNe OCHOBHbIX METOA0B NO3HaHMA (HabnoaeHNs,

onucaHunsl, N3MepeHus, 3KCrNepuMeHTa) AN U3YYeHMA pas/INYHbIX CTOPOH OKpYyXKatollen

AEACTBUTENBHOCTHU;

— UCNO0/Ib30BaHMEe OCHOBHbIX UHTENNEKTYa/IbHbIX OMepaLunii: NnocTaHOBKM 3afauun,
AhOpMYNMpoOBaHUS TUNOTe3, aHanM3a U CUHTe3a, CpaBHEHUS, 0606 EHNSA, cuMcTeMaTn3aLunm,

BbISIBIEHUSA NPUYMHHO-CNEACTBEHHbIX CBfA3ei, MOMCKa aHanoros, (QOpMynnpoBaHus

BbIBOJOB A1 N3YUYEHUS Pa3INUYHbIX CTOPOH (hM3NYECKNX 0OBEKTOB,

ABNEHNI N NPOLECCOB, C KOTOPbIMW BO3HMKAET HEOOXOANMOCTb CTaNKMBAaTbLCA B

npogeccuoHanbHOM chepe;

— YMEeHMe TeHepunpoBaTb UAEN U ONPeaensaTb CPeacTBa., He06XoaMMble ANA UX peann3aunn;

— YMEHMe UCNO0Mb30BaTb Pa3NINUHbIE UCTOYHUKK ANA NONYYEHUS (DN3NYECKON UH-

(hopmanmu, oueHmBaTb ee LOCTOBEPHOCTb;

— YMEHMe aHann3npoBaTb M NpeAcTaBNATb MHPOPMALUIO B Pa3IMUHbIX BUAaX:

— yMeHue nNy6anyHO NpeacTaBnfaTb pe3ynbTaTbl COGCTBEHHOI0 40CNeA0BaHMA, 3eCTU

AVNCKYCCUKN, AOCTYNMHO W FapMOHMYHO coyeTas cofepXXaHue WU (opMbl NOEAETABNAEMOMN

NH(opMauunm;

* NpeAMeTHbIX:

— C(hOPMUPOBAHHOCTb MPeACcTaBNEHNN O PONU U MecTe (PU3NKN B COBPEMEHHOI HayuHOW
-~YKapTUHE MUpa; NOHUMaHNe (U3NYECKOWN CYLLHOCTN HabnoAaeMbliX BO BCeNeHHOWN ABNEHUN,

ponn U3MKN B POPMMPOBAHUN KPYro3opa U (yHKLMOHANbHOM

rpaMOTHOCTM YenoBeKa AN PeleHns nNpakTUYecKnx 3ajad;

— BNajieHne ocCHoBoMonararWnuMmM PU3NYECKUMN NOHATUSAMU, 3aKOHOMEPHOCTAMM,

3aKOHaMu U TEOPUAMM; YBEPEHHOE UCNOMb30BaHNE PU3NYECKON TEPMUHONOTUN

N CUMBOJIUKMN;

— BNajeHne OCHOBHbIMM MeTOamMu Hay4YyHOro MO3HaHWs, UCMO/b3YEMbIMU B (DU3MKE:

Hab/o4eHNneM, onnucaHnemM, N3MepeHNeM, 3KCNepuMEHTOM;

— YMeHusa obpabaTtbiBaTbh pe3ynbTaTbl U3MEPEHWNIA, 0OHAPYXMBATb 3aBUCUMOCTb

mexay GusnvecKMmMm BennUmMHaMm, 00bSCHATL NONYYEHHbIE pe3ynbTaT > JenaTb BbIBO/bI,

— C(hOPMUPOBAHHOCTb YMEHUA peLlaTbh U3MUYecKue 3agayu;

— C(hopMMPOBAHHOCTb YMEHUSA NPUMEHATL MONYYEHHbIe 3HAHUA A1 00bSACHEHNSA

YCNOBUI NPOTEKaHUS (PU3NYECKMX SIBNEHNI B Npupoae, npoeccuoHansHom chepe

N ANA NPUHATUA NPaKTUUYECKUX PeLUEHUA B NOBCEAHEBHOMN XU3HU;

— CchopMMpPOBaHHOCTb COBCTBEHHOW NO3ULMN MO OTHOLUEHMIO K (PU3NYECKOM



MH(OopMaLUK, NOMyYaeMoit 13 pasHbiX UCTOYHUKOB.

5. Cogep>xaHue yuyebHO ANCUUNTNHbI
BBepneHune
dusnka — (yHAameHTasbHaA HayKa O Npupose.

EcTecTBEHHO-Hay4YHbIA METOA NO3HaHWA, ero BO3MOXHOCTU U FpaHnLbl MPUMEHUMOCTH.
JKCMepuMEeHT 1 Teopua B NpoLiecce No3HaHMA nNpupoab . MogenmpoBaHue PU3NYECKMX
SBMIEHNI 1 npoueccoB. Posb 3KCNepuMeHTa U TEOPUKN B NpoLiecce No3HaHUA NPUPOAbI.
dusnyeckasa BenmymHa. NMorpewHoOCT U3MepeHnin HrU3nYecknx BeiMumH. Pusnyeckne
3aKOHbI. "paHuLbl MPUMEHUMOCTU (PU3NYECKUX 3aKOHOB. MOHATUE O ()M3NYECKON KapTUHe
mMupa. 3HadyeHune pu3nkn npu ocsoeHnn npodeccuin Cro um cneumnansHoctein CroO.

1. MexaHunka

KnHemaTtunka. MexaHunyeckoe asmxeHune. lNMepemewteHne. MNytb. CKOPOCTb.
PaBHOMepHOE NPSAMOJIMHENHOE ABMKEHMNE. Y CKOpPeHUe. PaBHOMNepeMeHHOe NPsSiMONIMHEHOe
ABmxeHne. CBoboaHOe nageHue. BuxKeHne Tena, 6POLIEHHOr0 NoA Yr/iioM K ropusoHTy.
PaBHOMEpPHOE ABMXXEHNE MO OKPYXHOCTH.

3aKoHbl MexaHUKN HbloToHa. MNepBblil 3akoH HbtoTOoHe. Cuna. Macca. ¥'vnynbc.
BTopoit 3akoH HbtoTOHA. OCHOBHOW 3aKOH KNacCMYeCKOn ANHaAMUKM TpeTuin 3akoH
HbloTOHa. 3aKOH BCEMUPHOTO TAroTeHUA. ["'paBuTayoHHoe nose. Cuna TaXecTu. Bec.
Cnocobbl n3mepeHns mMaccol Tesl. CUsibl B MEXAHUKE.

3aKOHbI COXpaHeHUa B MexaHUKe. 3aKOH coxpaHeHns nmnynbsca. K ak- MbKoo
ABWKeHNe. PaboTa cunbl. PaboTa noTeHUyManbHbIX cul. MOLWHOCTb. SHeprus.
KuHetnyeckasn aHeprus. rNoTteHymansHasa aHeprua. 3akCK coxXxpaHeHMa MeXaHn4ecKoMm
3Hepruun. NprumeHeHne 3aKOHOB COXpaHeHua. [leMOoHCT payun

«\ 3aBUCMMOCTb TPAEKTOPUU OT BbIGOpa CUCTEMbI OTCUETA.
Buabl MexaHN4YeCcKOro ABMXEHUS.
3aBUCUMOCTb YCKOPEHUSI Tena OT ero Maccbl 1 CUNbl, AEACTBYIOLEN :a Teno.
CnoxeHue cun.

PaBeHCTBO ¥ NPOTMBOMOM0XHOCTb HanpaBneHNs cun AeicTBMS 1 NPOTUBOAENCTBYS.
3aBMCMMOCTb CU/IbI YNIPYTOCTK OT AedhopmaLmu.

Cunbl TpeHus.
HeBecoMoCTb.
PeakTUBHOe [BUXEHMe.

Mepexoq NOTeHUMaNnbHOW 3HEPTUN B KUHETMYECKYIO N106paTHO. JlaboparaopHble
paboThbl



ViccnegoBaHue ABUXKEHUA Tea Nopg, lCl,el‘/’ICTBI/IeM MOCTOAHHOW CUNbI.
N3y4yeHne 3aKOoHa COXPaHEHUA NMNYybCa.

CoxpaHeHne MeXaHUYecKol 3Heprun Npu ABUXKEHUN Tena nof AeiCTBMEM CUM TSAXKECTU
1 ynpyrocTu.

CpaBHeHue pa6OTbI CUNbl C NBMEHEHNEM KMHETUYECKOW JHEPIrnn rena.

N3yueHne 3aKOHOB COXPAHEHMS Ha MpUMepe yaapa LapoB U 6aN1nMCcTMYECKOro
MasTHUKA.

3yueHne 0COGEHHOCTEN CUMbl TPEHNS (CKOMBXEHNS).

s i
2. OCHOBbI MONEKYNSPHOW UUKU 1 TEPMOJUHAMUKM

OCHOBbI MONEKYNSAPHO-KMHETUYECKOI Teopun. MaeanbHblii ra3. OCHOBHbIe
MONOXEHUS MOMEKYNSAPHO-KUHETUYECKOI Teopun. PasMepbl U Macca MOMEKY/ 1 aTOMOB.
BpoyHoBcKoe aBuxXeHue. Auddysns. Cunbl 1 3HEPTUS MeXMONEKYNSPHOTOo
B3ayMo/eincTBMs. CTpoeHMne razoo6pasHbIX, XUAKMX U TBepAbIX Ten. CKOpOCTM ABUXEHMS
MONEKYN 1 UX namepeHue. MgeanbHblii ras. [laBneHune rasa. OCHOBHOE ypaBHEHUe
MONEKYNSPHO-KNUHETUYECKO Teopun rasos. TemnepaTtypa u ee nsmepeHue. a3oBble
3aKOHbl. AGCONIOTHbLIA Hy/Nb TeMMepaTypbl. TepMOANHAMMYECKA LLIKana TeMMepaTypbl.
YpaBHeHMe COCTOSIHUS UAeanbHOro rasa. MonspHas ra3oBasi NocTosiHHas.

OcHOBbI TepMOAUHaMNKK. OCHOBHbIe MOHATUA U onpejefieHna. BHYTpeHHAS aHeprug
cuctembl. BHYTpeHHAS sHeprusa naeanbHoOro rasa. Paborta n TennoTa Kak hopmbl nepegayn
aHeprun. TensioeMKOCTb. Y aenbHasa TeNN0eMKOCTb. Y paBHeHMe TENN0BOro 6anaHca.
MMepBOe Hayano TepMoguMHamMukun. AguabatHblid npouecc. MpuHUUN LeACTBUA TEMIOBOM
mMawuHbl. KN4 Tennosoro Asuratend. Bropoe Hayano TepMoLNHAMUKNA.
TepmofnHamuyeckas LWKana temnepatyp. Xono4aunbHble MallinHbl. TeTOBbIe ABUTaTe/w.

"KOXxpaHa npupossi.

CBoiicTBa NapoB. VicnapeHue v KOHAeHcalmMs. HacbIlWeHHbIA nNap K ero CBOWCTBa.
AGCONOTHAs U OTHOCUTENbHAsA BNAXHOCTb BO3fyxa. TouKa pocbl. KuneHue. 3aBUCMMOCTb
TemnepaTypbl KUMNeHus oT aaBneHus. MeperpeTbili Nap 1 ero UCrosib3oBaHMe 3 TEXHUKE.

CBoIicTBa XUWAKOCTE. XapaKTePUCTMKA XINJKOTO COCTOSHMS BeLLLeCTBa.
MOBEPXHOCTHBIN CMOW XUAKOCTU. SHEPTUsS NMOBEPXHOCTHOFO CNos. AABMEHMS Ha FpaHuLe
XWUAKOCTU C TBEPAbIM TenoM. KanunnsapHble SBAEHNS.

CBoiicTBa TBepAbIX Tesn. XapakTepucTuKa TBePAOro COCTOSIHMS BellecTBa. Ynpyrue
CBOICTBA TBEPAbIX TeN. 3aKoH Myka. MexaHMuYeckue CBOMCTBA TBEPAbIX Ten. Tennosoe
paclIMpeHne TBEPAbIX TEN U XUAKOCTeN. MnaBneHne n Kpuctanansaums [emoHcTpayuu

[BWXeHNe GPOYHOBCKMX YacTul,

Onddysns.



3MeHeHWe faBneHns rasa c M3MeHeHMeM TemrnepaTypbl Npu NOCTOSSHHOM 06bEME.
M30TepMunyecKnin u n306apHbIn NMPOLECCHI.

3MeHeHWe BHYTPEHHEN 3Heprumn Ten npu coBepLUeHnn paboThbl.

Mogenu TennoBbIX ABUraTene.

KuneHwve Bofbl NpY MOHMKEHHOM AaBNEHUMN.

McUXpomeTp 1 rMrpomeTp.

$1BNEHNS NOBEPXHOCTHOMO HaTSHXKEHMS U CMaYMBaHUS.

Kpuctannbl, aMopHble BELW,ECTBa, XXUAKOKpUCTANIUYECKMe Tena.

NlabopaTtopHble paboTbl
3mepeHne BNaXXHOCTM BO3AyXa.

3MepeHne NoBEPXHOCTHOTO HAaTSXXEHUS XUAKOCTH,
Hab6ntoaeHne npolecca KpUcTanamsauum MaydeHme geopmaimm pacTsKeHUs,
N3yueHne TENNOBOroO pacluMpeHns TBEPAbIX Ten.

M3yuyeHne ocobeHHOCTe TENMOBOro paclUMpPeHNs BOAbI.

3. OnekTpogMHammKa

AnekTpuyecKoe nose. NeKTPUYECKMe 3apsiabl. 3aKOH COXpaHeHus 3apsiga. 3akoH
KynoHa. OnekTpuuyeckoe none. HanpsykeHHOCTb 31eKTpuyeckoro nons. MpuHumn
cynepnosnuun nonei. Pabota cun anekTpocTaTuieckoro nons. MoTeHuyman. PasHOCTb
MOTEHLMAN0B. DKBUMOTEHLMNANbHbIE NMOBEPXHOCTU. CBSA3b MEXAY HaMpPsSXXeHHOCTbIO U
Pa3HOCTbO MOTEHLMAN0B 3NeKTPUUYECKOro nons. AuanekTpuKM B 3NEKTPUYECKOM MNofe.
Monsipusaums AManeKTpukos. MPoOBOAHMKM B 31eKTpMUecKoM none. KoHaeHcaTopsbl.
CoefivHeHNe KOHAEHCATOPOB B 6aTaperd. HEepPrus 3apsKEHHOro KoHAeHcaTopa.
OHeprus aneKTPMUecKoro nons.

3aKOHbl MOCTOSIHHOIO TOKA. Y CNOBUS, HEOOXOAUMbIE A/ BO3HUKHOBEHUS U
NOAAePXKaHUs 3NeKTPUUYECKOro Toka. Cuna Toka 1 NA0THOCTb TOKa. 3akoH OMa ans
yyacTka uenu 6e3 3C. 3aBUCMMOCTb 3NEKTPUUYECKOTr0 CONPOTUBNEHNS OT MaTepumana,
ONUHBIL W NOWAaAN NONepeyYHoro ceveHns NPoBOAHMKA. 3aBUCUMOCTb 3/IEKTPUYECKOTO
COMNPOTMBNEHNS NPOBOJHUKOB OT TeMMepaTypbl. SNEKTPOABMXKYLLAS CUMA CTOS HAKA TOKa.
3akoH Oma Ans nonHoit uenu. CoeguHeHNe NPOBOAHUKOB. COeANHEHNE UCTOUHNKOB
3NeKTPUYECKOIA aHeprun B 6aTapeto. 3akoH [xoyns—JleHua. Pa6oTa v MOLLHOCTb
3NEeKTPMNYECKOT0 TOKa.
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TennoBoe AeCcTBUE TOKaA.

SNeKTPUUYECKNIA TOK B pasNINUHbIX cpefax. INeKTPUUeCKnii TOK B MeTannax.
ONEKTPOHHbIN ras. PaboTa BbIX0Aa. DNeKTPUUECKUIA TOK B 3NEKTPONUTAX. DNEKTPONMS.
3akoHbl ®apages. MprMeHeHVe 3NEeKTPON3a B TEXHUKE. DNEKTPUYECKMIA TOK B rasax W
BaKyyme. VloHM3auus rasa. Bugbl ra3oBbix paspsgos. MoHaTMe o nnasme. CBOCTBA U
NPYMEHeHNe 3NeKTPOHHbIX MYUYKOB. DNEKTPUYECKMIA TOK B MONYNPOBOAHMNKAX.
Co6CcTBEHHAs NPOBOAMMOCTb MOMYNPOBOAHUKOB. [M0MyNPOBOAHNUKOBbIE NPUGOPSI

MarHuTHoe rnose. BeKTop MHAYKLUMM MarHUTHOIO MonK [eincTBue MarHUTHOFO MoAs Ha
NPAMONUHEHbI NPOBOAHMK C TOKOM. 3aKoH Amnepa. B3anmopelicTBME TOKOB.
MarH1THbI NOTOK. PaboTa No nepemMelLeHno NPOBOAHNKA C TOKOM Y MarHUTHOM rore.
[le/icTBME MarHUTHOIO NOAA Ha ABMXYLKiica 3apsd. Cuna JlopeHna. OnpegenexHue
YENbHOr0 3apsfa. Y CKOPUTENN 3aPSKEHHBIX YacTUu.

SNeKTPOMarHUTHas MHAYKLUMWA. SNeKTpoMarHuTHas MHAYKums. Buxpesoe

anekTpuyeckoe none. CamoNHAYKUMA. SHeprna marHATHOT O Mons.
IKO

JeMoHcTpaumn
B3anmMopeincTemne 3apsXKeHHbIX Terl.

[MPOBOAHUKN B 3N1EKTPUYECKOM MOe.
ON3aneKTpuKn B 3NEKTPUYECKOM MNOJSe.

KoHfeHcaTopsbl.

Tennosoe JelicTBME INEKTPUYECKOTO TOKa.
Cob6CcTBEHHAs U NpUMeCcHas NPOBOANUMOCTb MOJTYNPOBOAHUKOB
MonynpoBOAHUKOBbLIN ANOL.

TpaH3ucTop.

OnbIT OpcTeaa.

B3anmopgelictBme NpoBOAHMKOB C TOKaMM.
OTK/IOHEHWEe 3N1eKTPOHHOT0 NMyyKa MarHUTHbLIM MOJEM.
AnekTpoasurartesb.

AneKTponsmMepuTeNbHble NprUbopsI.
ANeKTpoMarH1uTHas NHAYKLUNS.

OnbITbl Papages.

3aBncumocTb JAC caMOMHAYKLUN OT CKOPOCTM U3MEHEHUS CUMbI TOKA U
WHAYKTUBHOCTW MPOBOAHMKA.
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Pa6oTa anekTporeHepatopa. TpaHchopmaTop.

NabopatopHble paboThl
N3yuyeHune 3akoHa Oma Ans yyacTka Lenu, nocnefoBaTe/lbHOro v napaniefibHoro
COeiNHEHNS MPOBOAHMKOB. MN3yyeHne 3akoHa OMa 415 MOAHOW Lenw.

N3yyeHune SBneHNs 3NeKTPOMarHUTHOW MHAOYKLUWN.

OnpegeneHne Koah@uLMeHTa NOME3HOI0 AEUCTBUA 3NEKTPUUYECKOT0 YaliHUKa.
OnpegeneHne TemnepaTtypbl HATU NaMnbl HaKanMBaHuUs.

OnpepeneHne BAC v BHYTPEHHEr0 COMPOTUBIEHNS UCTOYHUKA HaMPSHXKEHNS.

4. KonebaHus 1 BOMHbI
MexaHunueckne KonebaHua. KonebarenoHoe gBuKeHne [MapMOHMYECKMe KonebaHus.
CB060HbIE MeXaHUYeCcKMe KonebaHus. JIMHelHble MexaHn4eckne KonebaTenbHble
-Acuctemsbl. MNMpeBpalleHne aHeprun npu KonebatensHoOM ABMXeHUN. CBOGOAHbIE
3aTyxarouine mexaHnyeckme KonebaHus. BolHY)XX/eHHbIE MeXaHUYecKne KonebaHus.

Ynpyruve BofiHbl. [onepeyHble U NPOAONbHbIE BOMHbI. XapaKTepUCTUKN BOJHBbI.
YpaBHeHue NN0CKOI Geryuieit BonHbl. VIHTephepeHUMs BoNK. MoHATUe 0 AudpakLum
BOJTH.

3BYKOBbIe BOJIHbl. Y /IbTPa3BYyK U ero npumMeHeHue.

ANeKTpoOMarHUTHbIe KonebaHns. CBO60AHbIE 3NEKTPOMarHUTHbIE KonlebaHus.
[MpeBpaLleHne 3Heprum B KonebartenbHOM KOHTYpe. 3aTyxatoume 3/IeKTPOMarHUTHbIe
KonebaHus. MeHepaTop He3aTyXaroLW X 3NEKTPOMArHUTHbIX KonebaHnin. BbiHYXAEHHbIe
anekTpuyeckne KonebaHms. MNMepemMeHHbIN TOK. TeHepaTop NEPeMEHHOro Toka. HMKOCTHOe
N UHOYKTUBHOE COMPOTUB/IEHMA NEPEMEHHOr0 Toka. 3akoH OMma Ans 3NeKTPUYECKOW Lenu
nepeMeHHOro Toka. PaboTa U MOWHOCTbL NEPEMEHHOr0 roka. I"'eHepaTopbl TOKa.

" TpaHctopmaTopbl. TOKM BbICOKOI YacToTbl. MonyyeHne, nepegava U pacnpeaeneHue
3/1IEKTPO3HEPTUN.

ANeKTPOMarHMTHbIE BOJTHbI. DNEKTPOMArHUTHOE NoJie Kak 0cobblin BU { maTepuu.
AneKTpoMarHuTHbIe BOSIHbI. Bubpartop Mepua. OTKPbITbIA KonebaTeNlbHbIN KOHTYP.
N306peTeHune paano A.C. MNonosbiM. MoHATE 0 pagnocBs3n. NpumeHeHne
3NEKTPOMArHUTHbLIX BOJH.

JeMoHcTpaLnm
CB06OAHbIE N BbIHYXAEHHbIE MEXaHUYECKME KonebaHus.

Pe3oHaHC.
O6pa3oBaHne 1 pacnpocTpaHeHne ynpyrmux BOJH.

YacToTa KosiebaHuin 1 BbICOTA TOHA 3BYKa.
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CB06OOAHbIE 3NEKTPOMArHUTHbIE KONebaHus.
Ocuwnnnorpamma rnepeMeHHOro TokKa.

KoHeHcaTop B Lenn nepeMeHHOro Toka.

Katywka NHAYKTUBHOCTW B Llenu rnepeMeHHOro Toka.
Pe3oHaHC B MocnefoBaTe/IbHOW Lenu nepeMeHHOro Toka.
M3nydeHne n npuemM 31eKTPOMarHUTHbIX BOJIH.
Paanocssasb.

NabopaTopHble paboThl
3yueHne 3aBUCUMOCTM nepuoga KonebaHnin HUTSHOTO (MK NPYXMHHOMO) MasiTHUKA OT
ANUHBL HATU (NN Maccbl rpy3a).

NHAYKTUBHbLIE N eMKOCTHOE COMNPOTMB/IEHUA B Lenu NepeMeHHOro Toka

1aqr

5. OnTukKa

Mpupoga ceeTa. CKOPOCTb pPacnpoCcTpaHeHMs CBeTa. 3aKOHbl OTPaXKEHUs U
npenomneHus ceeta. MonHoe oTpaxeHue. SIMH3bI. [Na3 Kak oNTUYecKas cucTema.
OnTuyeckme NpmeopsbI.

BonHoBbIe CBOIiCTBa cBeTa. VIHTepdepeHUns cBeTa. KOrepeHTHOCTb CBETOBbIX NTyUeid.
NHTepthepeHUMs B TOHKMX NneHKax. Monockl paBHON TonwmnHbl. Konbla HbHToHA.
Mcnonb3oBaHWe MHTepGEPeHL MM B HayKe M TexHuke. Audpakuyms ceeta. Audpakuyms Ha
Wenn B napannienbHbix nydax. AudpakumnoHHas peweTka. MoHaTue o ronorpadum.
Monspu3auus nonepeyHbiX BofH. Monspusaums ceeta. [BoiiHOE NydyenpesomMmneHue.
Monspounabl. Aucnepcus cBeTa. Buabl cnekTpoB. CNeKTpbl UcnycKaHus. CReKTpbl
MOr/NoLWEeHNs. Y NbTpaMoneToBoe 1 MH(PaKpacHoe 13nyyeHnsi. PEHTreHoBCcKue nyun. Ux
NpupoAa v CBOICTBA.

JemoHcTpauun
3aKOHbl OTPaXeHUsa 1 NpenomMIeHUsA CBETa.

[MoNHOe BHYTpeHHee OTpaXKeHue.
OnTunyeckre npnbopsl.

WHTepepeHuuns ceeta.

Onpakyma ceeta.

Nonspusauua ceera.

lMonyyeHmne cnekTpa c NOMOLLbIO MPU3MBI.

MonyyeHne cnekTpa ¢ NOMOLLbIO ANGPAKLNOHHONM PELLETKM.
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CnekTpockon.

NabopaTtopHble paboThl
*/13yyeHmne n306paKeHns NpeaMeTOB B TOHKOM NINH3E.

N3yueHne nHTephepeHUnn 1 audpakumum ceeTa.

"pagympoBKa CNeKTpocKomna v onpefeneHne AIMHbI BOMHbI CNEKTPaNbHbIX TMHUINA.
6. OCHOBbI creynasibHON TeOPUN OTHOCUTENLHOCTU
HBapnaHTHOCTb MOAYNA CKOPOCTU CBEeTa B Bakyyme. [locTynaTbl QWHLITENHA.
MpocTpaHCTBO M BpeMsa crneumasibHON TeOPUN OTHOCUMTENBLHOCTU. CBA3b MacChbl U 3HEPruu
CBOOOAHOW YacTuLbl. QHEPrUs MOKos.
7. ONeMeHTbl KBaHTOBOW (hM3MNKN
KBnHTOBaa onTuKa. Tennosoe nsnyyeHne. PacnpeneneHne aHeprum B CneKTpe
abcontTHO YépHoro Tena. KeaHToBas runoTesa MNMnaHka. POTOHbLI. BHewwHNI
(hOTO3NEKTPUYECKNIA 3PDeKT. BHYTPEHHUI PoTOIPheKT. Tumnbl POTOINEMEHTOB.
[aBneHune ceeta. MOHATME O KOPNYCKYNAPHO-BO/IHOBOW MpMpo/e CBeTa.
dun3snka aToma. Pa3Butne B3rnaL0B Ha CTPOEHMeE BellecTBa. 3aKOHOMEPHOCTU B
aTOMHbIX CneKTpax Bogopoda. AgepHas mogesib atoMa. OnbiTel 3. Pe3sepgopaa. Mogens
aToMa Bogopoaa no H.bopy. M'mnotesa ge bpoins.
CoOoTHOLLEeHMe HeonpeaeneHHocTen Men3eHbepra. KBaHTOBbIE FeHepaTopbl.
8. Jsonouns BeceneHHoM
CTpoeHune 1 pa3BuTne BeceneHHOM Halla 3Be3Has cuctema — FaTakTuk? [pyrue
ranakTukn. beckoHeYHoCTb BceneHHoM. MoHATME 0 KOCMOoNorMu. Paclunpstoulascs
BceneHHas. Mogenb ropsuyeit BceneHHoil. CTpoeHMe u npoucxoxaeHune Manaktuk. TéMHas
mMaTepusa U TEMHas aHeprus.

JBonouUMNA 3Be3f. FunoTesa NPoOUCXoXaeHNs ConHeYHol cnes;.u.'.. TepMosiaepHbilii
cuHTe3. MpobreMa TepMOosiAepHON SHepreTUkn. AHeprus Conbla I 3Be3f. IBONOLUS
3Be3.

MponcxoxaeHne CONHEYHOW CUCTEMBI.

JemoHcTpauun
ConHeyHas cuctema (MoAenb).

doTorpauu nnaHer, caenaHHble C KOCMUYECKNX 30H/0B.
KapTa JlyHbl 1 nnaHeT.
CTpoeHune u 3gonouns BeceneHHoW.MpumepHblie TeMb pedconToB (.-.0KNaaaB),

VHAUBMAYA/bHbLIX NPOEKTOB

e AnekcaHgp MpuropbeBny CTONETOB — PYCCKUIA PU3NK.
e AnekcaHgp CtenaHoBuY MoOMNoB — PYCCKUIA yUeHblid, U306peTaTens paauo.
e AnbTepHaTUBHAs 3HePreTukKa.
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* AKyCTUYeCKMNe CBOINCTBa NONYyNpOBOAHMKOB.

* AHApe Mapu AMnep — OCHOBOMOJIOXHUK 3M1eKTPOAUHAMUKN.

* ACUHXPOHHbIN ABUraTessb.

* AcTeponzbl.

e ACTPOHOMMUS HaLUUX AHEMN.

* ATOMHas (usmka. M3otonbl. MprMeHeHe pagnoaKTUBHbLIX M30TOMOB.
* BeCKOHTaKTHble METOAbl KOHTPONA TemMnepaTypsbl.

e bunonsapHble TPaH3UCTOPbI.

* bopuc CemeHoBUY AKOBU — (DU3NK U n306peTaTesb.

* Benunyuaniume OTKPbITUA QUK.

* Buabl 3NeKTPUUYECKNX paspsanoB. INeKTpuUeckmne paspsgbl Ha cnyxbe yenoBeka.
* BinaHue gethekToB Ha (hM3MUeCKMe CBOMCTBA KPUCTasI/oB.

* BceneHHasa 1 TeMHasd maTepus.

e [anuneo Manune — ocHoBaTe/lb TOYHOI0 eCTECTBO3HAHUS.

e [onorpatus n ee NPUMEHEHNE.

o [1BUXKEHWeE Tena nepemMeHHONW Macchl.

o lnthpakumsa B HaWEN XKN3IHN.

* XXnakue Kpuctanbl.

* 3aKoHbl Kupxroma ana aneKTpu4eckon uenw.

* 3aKOHbl COXPaHEHUA B MEXaHUKE.

* 3HaueHne OTKpbITUIA anunes.

* iropb BacunbeBmy KypyatoB — (PU3NK, OpraHnM3aTop aTOMHON HayKn U TEXHUKMU.
* lcaak HblOTOH — co3faTeNb KNacCUUYeCcKon (n3nku.

* Alcnonb3oBaHNe 3M1EKTPOIHEPTNM B TpaHCNOPTe

» Knaccuukauns n xapakTepucTuKn 31eMeHTapHbIX YacTul,.

* KOHCTPYKLUMOHHAA NPOYHOCTb MaTepuana u ee CBA3b CO CTPYKTYPOM.
* KOHCTPYKUUSA 1 BUAbI Na3epos.

* KpnoanekTpoHunKa (MMKPO3NEKTPOHMKA 1N XOM0L4).

* JlazepHble TEXHOMOTUN N UX NUCNOMb30BaHME.

* JleoHapao aa BUHUM — yueHbI 1 n306peTaTens.

* MarHuTHble M3MepeHus (NPUHLMNBLI NOCTPOEHMA NPUOOPOB, CNOCOBLI M3MEpPeHUs
MarHMTHOrO NOTOKa, MarHUTHON UHAYKLUUK).

» Maiikn dapagent — cosfaTenb y4eHUsi 06 3N1eKTPOMarHMTHOM MoJe.

* Makc lNnaHk.

* MeTo/ MeyeHbIX aTOMOB.

e MeToabl HabNOAEHNS N perncTpaunmn pagmoakTUBHbIX U3YYEHUIA U YaCTUL.
e MeToabl onpeAeneHns NAOTHOCTH.

* Muxaun BacunbeBny JIOMOHOCOB — YUeHblil SHUMKNONEAUCT.

* Mogenun atoma. OnbIT Pe3epgopaa.

* MONeKkynspHoO-KMHeTMYeCcKasa Teopus naeanbHbIX rasos.

* Mo/IHUA — Ta30Bblil pa3pss B MPUPOLHbLIX YCNOBUSX.



e HaHOoTEXHONOrMA —  MeXAaucumnamHapHas obnactb  (PyHAaMeHTallbHOM
NPUKNaAHON HayKN U TEXHUKN.

e Hukona Tecna: XXW3Hb M HEOObIYaNHbIE OTKPbITUS.

* Hnkonaih KonepHMk — co3gatenb refIMoLeHTPUYEeCKOW CUCTEMbI MUpa.
* HunbCc bop — 0AMH 13 co3aaTtesieil COBPeMEHHOW (hU3UKMN.

* HyKneocnHTe3 BO BceneHHOMN.

* Ob6bACHEHME (hOTOCUHTE3A C TOUKU 3PEHUS (DU3MKMN.

» ONTnYecKmne ABNEHUA B NPUPOLE.

* OTKpbITME M NPUMEHEHMNE BbICOKOTEMMEPATYPHO CBEPXNPOBOAUMOCTH.
* [lepeMEHHbIN 3NEeKTPUYECKUIA TOK U €ro NMPUMEHEHNE.

*[1n1a3ma — 4eTBepPTOe COCTOAHME BELLECTBA.

* [MnaHeTbl CONHEYHOWN CUCTEMBI.

 MonynpoBoAHNKOBbIE AATYNKK TEMMEPaTypbl.

* [TpUMeHeHMe XNAKNX KPUCTanIoB B MPOMbILL/IEHHOCTH.

* [IpuMeHeHne AfepHbIX PeakTopPOB.

* [Mpupoga heppomarHeTmama.

* [1po6nembl 3KONOTrNK, CBA3aHHbIE C UCMOMNb30BAHWEM TEMIOBbIX MaLUUH.
* [1pon3BOACTBO, Nepegaya v UCMNoNb30BaHME 3/1EKTPOIHEPTUN.
 MpouncxoxaeHne CONHEYHOW CUCTEMBI.

* Mbe303/1eKTPUYECKNIA 3PGEKT ero NpuMeHeHme.

» Pa3BnTuMe CpeacTB CBA3N U paano.

* PeakTUBHbIe ABUTraTeNN K OCHOBbI PaboTbl TENOBOW MalLWHBbI.

* PeNnMKTOBOE N3NyYeHue.

* PeHTreHoBCKMe ny4yn. ictopusa oTKpbITUA. TNprumeHeHMe.

» PoXKaeHWe 1 aBontouus 3sesg,.

*Ponb K.3.L4MONKOBCKOT0 B PasBUTUN KOCMOHABTUKM.

* CBET — 3/IeKTpOMarHuTHasa BOJIHa.

«Cepreit MMaBnoBuy KoponeB — KOHCTPYKTOP W OpraHu3aTop npou3BoACTBa

PaKeTHOKOCMUYECKON TEXHUKMN.

* CuNbl TpeHus.

» CoBpeMeHHas CrnyTHUKOBas CBA3b.

» CoBpeMeHHas (pu3myeckas KapTnuHa mupa.

» COoBpeMeHHble CpefcTBa CBA3MN.

» CO/IHUE — WCTOYHMK XU3HU Ha 3emie.

» TpaHcopmartopsbl.

* Y NbTpa3ByK (NONy4YeHMe, CBONCTBA, NPUMEHEHNE).
* YNpaBnsemblil TEPMOALEPHbIA CUHTES.

* YCKOpPUTENN 3apAXKEHHbIX YacTul,

* dU3MKa N My3blKa.

» dun3nyeckne CBOMCTBA aTMOCHeEpPHI.

* POTO3/IEMEHTHI.

» ®oTO3W(PeKT. NpnMeHeH e aBeHNA PoToIhdeKTa.
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» XaHc KpuctnaH 3pcTe[ — OCHOBOIMOJIOXKHUK 3/1eKTpOMarHeTn3ama.

* YepHble abipsbl.

e LlIkana 3aneKTpoMarHMTHbLIX BOJIH.

» DKOJIornyeckme npobnembl 1 BOSMOXHbIE MYTU UX PELUEHUS.

* ONEKTPOHHAA NPOBOANMOCTbL MeTannoB. CBepXMNpPoOBOAMMOCTb.
AMUnnini XpnctmaHosuy J1eHU, — PYCCKNn PU3MK.

6. TemaTuyeckoe naHMpoBaHMe yuyebHon aucumnnmHel OY [ n. 03 dusmnka

HavmeHoBaHuWe pa3fenioB U TeM Konnyectso vacos CamocTosTenbHas
ayAUTOPHOWN HarpysKku pabota
Bcero MpakTuyeckue un
nabopartopHble

Kb!X '

pel paboTbl
BeeneHune 2 1
1 Paspnen MexaHunka 38 9
1. Tema. KnHematuka TOUKMN. 9 a
c 4Kil u»/l.
1. Tema. 3aKOHbl MeXaHUKM HblOTOHA 15 1 8
B3> U
L Tema. 3aKOHbl COXpaHEHUsA B MeXaHUKe. 14 5 7
2. Pasgen MonekynsapHasa qousnka. 24 12
TepmognHamumnka.
2. Tema. OCHOBbI MONTEKYIAPHO- 8 4
KWHETUYECKON Teopuu.
2. Tema. OCHOBbI TepMOAUHAMUKN 6 3
2. Tema. CsoiicTBa napos 4 1 2
2. Tema. CBOICTBA XXUAKOCTEI 3 1
2.  Tema. CBoiicTBa TBepAbIX Ten 3 1 2
3. Pasgen dnekTpognHamunka 54 27
3. Tema. DneKTpuyecKoe nosne 14 7
3. Tema. 3aKOHblI MOCTOAHHOIO TOKA. 17 1 9
3. Tema. DNeKTPUYECKUI TOK B Pa3/IMUHbIX 4 2
cpefax
3. Tema. MarHuTtHoe none. 13 7
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3. Tema. DN1eKTpOMarHUTHaa NHAYKLUMA 6

4, Paszgen Kone6aHusa v BO/HbI 22
4, Tema. MexaHnyeckune KonebaHus 5
4. Tema. Y npyrue BOJIHbI 5
4. Tema. SneKTpoMarHuTHble KonebaHus 7
4, Tema. 3/1eKTPOMarHUTHbIE BOJHbI 5
5. Pasgen OnTuka 12
S Tewma. Mpupopga ceeta 5
oA
5. Tema. BosiHOBbIe CBOICTBA CBeTa 7
6. OcCHOBbI cnewmnanbHOM Teopnmn 6
OTHOCUTENIbHOCTU
7. Pasfen 97emMeHTbl KBaHTOBOW (hU3NKK 14
7. Tema. KBaHTOBasa ontuka 7
1. Tema. Pun3mka atoma 7
8. Pasgen 3Bontouna BceneHHoM 8

8. Tema. CTpoeHue 1 pa3BuTne BceneHHow

8. Tema. 3Osonouus 3eé3a. vnoTesa 4
nNponcxoXxaeHns ConHeYHOW cucTembl
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7. XAPAKTEPVUCTVKA OCHOBHbIX BMAOB YUYEEHOW AEATE/ILHOCTU
CTYLEHTOB

CopepxxaHue

06y
BBegeHue

YEHUNA

KnHemaTunKa

XapaKTepnCcTUKa OCHOBHbIX BUAOB AeATENIbHOCTN CTYLEHTOB
(Ha ypoBHe y4YebHbIX AeCTBUI)

YMeHUs NOCTaHOBKN LieNeit AeaTeNbHOCTU, NaHUPOBaHUS
COBGCTBEHHOWN AeATEeNbHOCTU AN AOCTUMXKEHMUSA NOCTaB/IEHHbIX
Lenen, NpesBUAeHNA BO3MOXHbIX Pe3y/ibTaToB 3TUX AeNCTBUNA,
opraHv3aumny caMOKOHTPONS U OLEHKMN NOJTyYEHHbIX Pe3y/bTaTos.
Pa3BuTne crnocobHOCTU ACHO M TOYHO U3naratb CBOW MbICHN,
NOrnyeckn 060CHOBbIBATbH CBOK TOUKY 3PEHUS, BOCMIPUHUMATL U
aHann3npoBaTb MHEHUA cOobecefHUKOB, NPU3HaBas Npaso Apyroro
YeNoBEKa Ha MHOe MHEeHWe.

MpousBeseHMEe N3MEPEHUA PUINYECKUX bITIMYUH U OLEHKA
rpaHunLbl NOrpeLHoCTen N3MEPEHUNA.

MpepcTaBnieHe rpaHnLbl NOFPELHOCTEA N3MEPEHUIA NpK
MOCTPOEHUN TpatuKoB.

YMeHue BbICKa3blBaTb rMnoTe3bl AN 06bACHEHUA HabNo4aeMbIX
AB/IEHUI.

YMeHue npefnaratb MOLeNV SBAEHUN.

YKasaHue rpaHuy, NpUMeHUMOCTU (IM3NYEeCKUX 3aKOHOB.
N3n0XeHWe OCHOBHbIX MOMOXEHUA COBPEMEHHOW  Hay4HOIA
KapTuWHbI MUpa.

MprBefeHWe NPUMEPOB BIUAHUA OTKPLITUA B PU3MKE Ha
MPOrpecc B TEXHWKE Y TEXHOIOTMN NPOU3BOLACTBA.
Vcnonb3oBaHue VIHTepHeTa 415 NMoMcKa UHGpopmauum

1. MEXAHUWKA

MpeacTaBneHne MeXaHUYECKOro ABUXKEHUS Tena
YypPaBHEHUAMW 3aBUCMMOCTU KOOPAUHAT U NPOEKLMEN CKOPOCTM
OT BpeMeHW. MpeAcTaBieHne MeXaHUYECKOTO ABUXKEHUSA Tena
rpamkamm 3aBMCUMOCTb KOOPAMHAT U NPOEKLMEen CKOPOCTU OT
BPEMEHMU.

OnpegeneHne KOopAUHAT NPOWAEHHOr0 NyTW, CKOPOCTY
1 YCKOPEHMSA Tena no rpaukam 3aBUCUMOCTY KOOPAUHAT U
NPOeKLUiA CKOpoCTN OT BpeMeHu. OnpeaeneHne KoopanHaT
NPoiAeHHOro NyTK, CKOPOCTU U YCKOPEHUsI Tena no
YPaBHEHUAM 3aBUCMMOCTM KOOPAMHAT U MPOEKL Ui CKOPOCTY
OT BPEMEHM.

MpoBefieHNe CPaBHUTENLHOTO aHann3a PaBHOMEPHOTO W
PABHOMNEPEMEHHOIO [BUXEHIA.

YKazaHWe 1Crnonb30BaHMs MOCTynaTeNlbHOro 1
BpalLlaTeNbHOr0 ABMXXEHWI B TEXHUKE.
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3aKOHbl MeXaHUKK
UblOTOHA

3aKOHbI coOXpaHeHus
B MeXaHuKe

MpuobpeTeHne onbiTa paboTbl M rpynne ¢ BbIMOSHEHVEM
pa3INYHbIX CoLManbHbIX POJEN.

Pa3paboTka BO3MOXHOW CUCTEMbI [AENCTBUI 1
KOHCTPYKLUMWN AN8 3KCNEPUMEHTaNbHOro onpeaeneHuns
KUHEMATNUYECKNX BENINYMH.

MpeacTaBneHne MHMOpPMALL; 0 BUAAX ABVMKEHUSA B BUAe

Tabnuybl

B OObsICHEHME [LEMOHCTPALMOHHbIX 3KCNEPUMEHTOB,
NOATBEPXAAIOLWMX 3aKOH MHEPL MK

B lI3MepeHune mMacchbl Tena
3mepeHne cunbl B3aUMOAeNCTBUS TeN

B BblYnCieHWE 3HAYEHMA CUA MO M3BECTHbIM 3HAYEHUAM Macc
B3aMMO/ENCTBYOLWMNX TN N UX YCKOPEHUN

B BbluncneHne 3HayeHWs YCKOPEHWIA Ten M0 W3BECTHbIM
3HaYeHUAM AeNCTBYIOLWMX CUT U MacC Ten

m CpaBHeHMe Cubl AeCTBMA 1 NPOTUBOAENCTBUS
MpuMeHeHMe 3aKOHa BCEMUPHOrO TAFOTEHMA MpU pacyeTax
CUN N YCKOPEHWI B3aMMOAENCTBYHOT:UX TEN

m CpaBHeHMe YCKOPeHMUs CBOOOAHOro MafeHWUs Ha MnaHeTax
COIHEYHOWN CUCTEMbI

B BbigeneHne B TekcTe Y4yebOHMKA OCHOBHbIX KaTeropui
Hay4HOW MH(opMaLnn

MpuMeHeHMe 3aKOHa COXPaHeHUs UMNYAI . s, bi  UCNEHUs
N3MEHEHMNI CKOPOCTEN Ten Npu ux. *r3axnofencTBrix.
N3mepeHne paboTbl CUT U U3MEHEHWNE KUHETUYECKOW 3HEPrum
Tena. BbluncneHune paboTbl CUI N U3MEHEHNS KWHETUYECKO
3Hepruu Tena.

BbluncneHme NoTeHUNanbHOM aHeprum ren b rpaBuTaLMoOHHOM
none. OnpegeneHne NOTEHUNANLHOW SHEPLUN YNPYro
AehopMUPOBaHHOIO Tena no U3BECTHOW AehopMauinm
YKECTKOCTU Tena.

MpyMeHeHNe 3aKOHa COXPaHEHUA MeXaHWYeCKOn 3aHepruu npu
pacyeTax pe3y/bTaToOB B3aUMOLENCTBUN TeN rpaBUTaLUOHHbLIMM
cunamy u cunamu ynpyrocTu.
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YKazaHue rpaHuL, NPUMEHMMOCTM Fakouyouy MexXaHUKW.
YKazaHue yU4ebHbIX AUCLUMNANH, NPU N3\ YEHUN KOTOPbIX
MCNONb3YHTCA 3aKOHbI COXPAHEHUS
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CofepxxaHue
obyueHUnd

XapaKTepuCcTMKa OCHOBHbIX BMUAOB AeSATENbHOCTM
CTYAEHTOB
(Ha ypoBHe Yy4ebHbIX AelCTBUN)

2. OCHOBbI MOJTEKYJTAPHOW ®N3VNKWN N TEPMOAVNHAMUKN

OcCHOBHbI
MONIEKYIAPHON
KMHE T NYECKOM
Teopuun.

M paeanbHblii ras

OCHOB®I
TepMoANHaAMUKN

BbINo/sIHEHNE 3KCNEPUMEHTOB, CyXalwmx ans 060CHOBaHUA
MONEKYNSPHO-KNHeTuYeckon teopum (MKT).

PewleHue 3aga4 ¢ NPUMEHEHNEM OCHOBHOIO “paBHEHUSA
MOJIEKYNIAPHO-KMHETNYECKOM TEOPUN ra OK.

OnpegeneHve napaMeTpoB BelLecTBa B ra3o06pasHOM
COCTOAHWMN Ha OCHOBAHWUW YpPaBHEHWS COCTOAHUA UAealbHOro
rasa.

OnpefeneHne napameTpoB BeLLECT Ba B ra3006pasHoM
COCTOAHUM N MPOMCXOAALLMX npoLeccoB Mo |padurkam
3asucumoctun p (T), V (T), p (V).

JKcnepumMeHTanbHoe nccnegosaHue 3asucumoctun p (T), V
(T), p (V). NpeactaBneHune p BT,I ny(PUKOB NU30XOPHOrO,
1n306apHOro 1 N30TEPMUYECKOT0 MPOL,ECCOB

BbluncneHne cpegHeil KWNHETUYECKOW 3HEPTUN TenoBoro
ABVDKEHNS MOMEKY/ MO U3BECTHOM TemnepaType BellecTBa.
Bbicka3blBaHWe rnnoTe3 A4as 06bACHeHUA Hab/1t04aeMblX
ABJIEHWNIA. YKa3aHuWe rpaHuL, NpuMeHUMOCTU MOLeNu
«WAeanbHblil ras» 1 3akoHoB MK”

3mepeHue KonmyecTBa TenaoThbl B Npoueccax
Tennonepegayn. PacyeT Kon nec nra TennoThbl,
HeobX0AMMOro AN OCYy:TeC B .?HVS M. .HW: IO npoLecca c
Tennonepegayveil. PacyeT U3MeHe; .T/H BHYTPEHHEW 3Heprum
Ten, paboTbl U NepefaHHOro KoimMyecTsa TensioThl C
NCMo/sb30BaHNEM MEPBOr0 3aKOHa TEPMOAUHAMUKN.

PacueT paboTbl, COBEPLUEHHOW rasom, rno rpaguky
3asucumoctu p (V).

BbluncneHne paboTbl rasa, COBEPLUEHHOW NPU U3MEHEHUU
COCTOSAAHMA NO 3aMKHYTOMY UWKny. Bbluncnenne Krd npm
COBEpLUEHMY ra3oM paboTbl B NpomMeccax U3MeHeHus
COCTOSIHMA HO 3aMKHYTOMY UMKNy. O6bACHEHWE NPUHLXNOB
[AEeNCTBMA TENNOBbIX MalMH [leMOoHCTpauns ponn usnkun B
CO3JaHNN 1 COBEPLUEHCTBOBAHUM TEMNMOBbIX ABUraTesel.
M3n0XKeHne CyTn 3KONOTMYeCKMX LXtnem. 06yCnoBAeHHbIX
paboToi TeNNoBbIX ABUraTe -' W pe,- WHKEHWE NYTU KX
peLleHuns.

YKasaHue rpaHuy, NpUMeHMMOCTM  3KOTOB TepMOAUHaMUKW.
YMeHue BECTU Ananor, BbiCNyLWMBaTb MHEHWE OMMOHEHTA,
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CsoiicTBa napos,
>KUIAKOCTEWN,
TBepAblX Ten

AneKTpocTaT nKa

Copep>xkaHue
0by4veHuns

y4yacTBOBaTb B AWCKYCCUW, OTKPbITO BblpaXaTb U OTCTaMBaTb
CBOH TOYKY 3pEHMSI.

YKaszaHue yyebHbIX gucLy. XKH, W Y MCT L KOTOPbIX
MCNONb3YIT Y4ebHbIn MmaTepran «OCHOBbI
TEPMOANHAMUKN

3mepeHne BNaXXHOCTM BO3AyXa.

PacueTt Ko/in4yecTBa TenaoTbl, HEO6X04MMOro AN
OCYLL,EeCTBEHMA npoLecca nepexosa BellecTsa U3 04HOro
arperaTHoOro COCTosHMA B Apyroe

JKcnepuMeHTanbHOe 1ccnefoBaHne TENI0BbIX CBONCTB
BellecTBa. MNMpuBeaeHne NPUMePOB KanusapHbIX SBMEHUN B
ObITY, Npupoae, TexHukel

VccnepgoBaHne MexaHUYeCKMX CBOMCTB TBepPAbIX Ten.
MpumeHeHNe (HU3NYECKUX MOHS WA U 3aKOHOB B Y4eOHOM
maTepuane npogeccMoHanbHOro xapakrepa
Mcnonb3oBaHue MHTepHeTa 414 Nomcka MHCOpMauumn o
pa3paboTKax 1 NMPUMEHEHUAX COBOEMEHHbIX TBEPAbIX U
aMOpPMHbIX MaTepuanos

3. NeKTpoANHaAMUKN

BbluncneHne cun B3aumopdencTema i\, ie nb x
3ANEKTPUYECKNX 3apsA0B.

BbluncneHne Hanpsna rHOCTU 3/1EKTPUYECKOrO Mos O4HOro
N HECKONIbKMX TOYEUHbIX 3MIEKTPUYECKNX 3apsAL0B.

XapaKTepucTmkKa OCHOBHbIX BU/A0B AeATENbHOCTY
CTY[EHTOB
(Ha ypOBHE YyYeOHbI- V AeNCTBUNI)

BbluncneHne noteHumana 3neKTpMyYecKoro nons 04Horo u
HECKO/IbKMX TOYEYHbIX 3EKTPUYECKNX 3apagos. VamepeHue
pasHOCTW NOTEHLMaNoB..

M3mepeHne 3SHEpPrum 3NeKTPUYECKOro > . 3apsSXKEHHOrO
KOH/eHcaTopa.

BbluncnieHne aHeprum 3neKTpMYeckoro nons 3aps>keHHoro
KOHJeHcaTopa.

Pa3paboTka niaaHa 1 BO3MOXXHO embl [eCTBUN
9KCMepuMeHTaNIbHOro onpe  TAT pc-  JIKOCTM
KOHZeHcaTopa 1 AN3NeKTPUYEeCcKoi NPoHULaeMOCTH
BellecTBa.
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[MpoBegeHMe CpaBHUTENLHOIO aHanu3a rpasnUpPaLUoHHOro n
INIEKTPOCTAaTU4ECKOro noneu

MOCTOAHHbLI TOK  VI3MepeHMe MOLLLHOCTM 3NeKTPUYECKOro Toka K3amepeHue
SAC v BHYTPEHHEro ConpoTUBNEHMS UCTOYHMKA TOKa.
BbINoNHeHMe pacyeToB CUMbl TOKA W HAMpPSXKEHUIA Ha
yuyacTKax a/eKTpuyeckux Leneli OOGbACHEHVE™ Ha NpumMepe
3NEKTPUYECKOVA Lienu ¢ ABYMS UCTOYHUKaMK roka (94C), B
KaKoM Cryyae MCTOUYHUK 3NEKTPUYECKON aHeprum paboTaeT B
PEXMMe reHepaTopa, a B KAKOM — B peXuMe noTpeduTens.
OnpegeneHune Temnepatypbl HATY HakKanMBaHus. 3mepeHue
3NEKTPUYECKOTO 3apsifia 3NEKTPOHa.

CHATMe BONbTaMNEpPHOW XapakTepucTMKK anoaa.

MpoBefeHNe CPaBHMTENLHOIO aHaim3a non>npoBOAHNKOBbIX
AVOMI0B 1 TPUO/OB.

Ncnonb3oBaHne WHTepHe a Ani1s  MOWUCK ? MHGopMauunm o
nepcrnekTMBax pasBuTMs  nonynpo! KOBOW  TEXHUKMW.
YcTaHOBKA MPUUYMHHO-CNEACTb.MUbl; cBs3eli OO6bACHEHUE
NPUPOAbl 3NEKTPUYECKOTr0 TOKa B MeTannax, 3MeKTponmTax,
rasax, Bakyyme v nonynpoBofLy Kax

MpUMEHEHME 3/IEKTPONN3A B TEXHUKE

lNMpoBefeHNe CpaBHUTENLHOTO a-1 M3a Hec.» OCTOSITENILHOIO U
CaMOCTOATENIbHOIO rasoBbIX pa3pAaanoB
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MarHuTHble M3mepeHne MHAYKUMM MarHUTHOIO HONsl. BbluncneHue cun,

ABNEHUSA AEACTBYIOLWMX Ha NPOBOAHUK C TOKOM B MarHUTHOM MoOJe.
BbluncneHune cun, 0eNCTBYHOLNX Ha 3NEKTPUYECKUIA 3apsad,
ABVKYLLMIACA B MarHUTHOM Mofe.
WccnenoBaHue ABNEHUIA 3NEKTPOMarHUTHON MHAYKLUWUMK,
CaMOVHAYKLNN.
BblunCneHne 3HEPrUM MarHUTHOrO MONs.
O6bACHEHWE NpUHUMNA AeACTBUS 3NeKTPoABMraTens.
O6bsACHEHWE NpMHUMNA AeNCTBMA reHepaTopa
3NEeKTPUYECKOr0 TOKa W 3/1IEKTPOU3MEPUTENbHBLIX NPUGOPOB.
O6bsICHEHNE NpUHLKMNA AecTBMSA Macc-cneklooroada,
YCKOpUTEeNei 3apsixkeHHbIX YacTuly, OO6bACHEHMe ponu
MarHUTHOrO NoNs 3eMAn B XXW3HWU PacTEHWUN, XXMBOTHbIX,
4yenoBeka.
MpuBeAeHNEe NPUMEPOB NPAKTUUYECKOr0o NPUMEHEHUS
N3YUYEHHbIX AB/IEHNI, 3aKOHOB, NPNUOOPOB, YCTPOMNCTB.
MpoBefeHNe CpaBHUTENIBHOIO aHann3a CBOWCTB
3NeKTPOCTAaTUYECKOro, MarHUTHOIO M BUXPEBOTO
3ANEKTPUYECKMX MONEN.
O6bsACHEHNE Ha NPUMEPE MArHUTHbIX ABNEHWI, NOYeEMY
(hM3MKY MOXHO paccMaTpuBaTb KakK MeTa AUCUU TNIUHY

4. KONNEBAHWNA N BOJIHbI

MexaHunyecKmne WccnepoBaHme 3aBUCMMOCTM Mepuoaa KonedaHuia

Kone6aHms MaTemaTu4yeckoro MasTHUKBOT . . 1 1bl ...CblH
amMnAnTyAbl KonebaHun K:c.er- . o ar 4acTm
nepuoga Kone6aHuit rpysa Ha NPY>XWHe OT ero Macchl U1
XKECTKOCTU NPYXWUHbI. Bblumcnn uc nepuoga KoneGaHuii
MaTeMaTUYeCKOro MasTHUKA I ea.teC rHomy MHEHUIO €ro
ANMHbI. BbluncneHve nepuoaa KoaeoTNHU rpysa Ha
MPY>XWHE N0 U3BECTHLIM 3HAYEHMAM Ero MaccChl 1 XXECTKOCTY

MPY>XMNHbI.
BblpaboTKa HaBbIKOB BOCMPUHMMAN b, M. /1 -MapoBaTh,
nepepabaTbiBaTh W NPeabsBUN >B

COOTBETCTBMM C NOCTABNEH AMT 3auada™ m
MpuBefeHne NpumeooBs LUTOKOMabarcnbHb: ,&€ KOHNYECKNX

cuctem. MNMpoBeaeHNe Knaccuk " KonebaHui
XapaKTepucTmKka oCuUnHu te, S;«  bHOCTU
CofepxxaHue
CTYAEHT of.
0by4yeHuns

(Ha YPOBHE Y €3HbIX AEeACTBUIA)
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Ynpyrve BONHbI

SNeKTpoOMarHMTHbIe
KonebaHus

ONEeKTPOMArHMTHbIe
BOJIHbI

N3mepeHune AMHbI 3BYKOBOI BO/IHbI MO pe3ynbTaTam
HaGNIOAEHUI UHTEPEPEHLUN 3BYKOBbIX BOJH.
Hab6nogeHne 1 06bCHEHME SIBNEHWUI A UHTEPgEePeHL N 1
AndpakLuumy MexaHUUYeCcKnX BOJH.

MpeacTtaBneHne 06nacTeil NPUMEHEHNS YNbTPasByKa U
MepcrneKkTMBbl ero UCMob30BaHUst B Pa3MYHbIX 061acTsaX
HayKuW, TEXHUKU, B MeULIVHE.

N3n0XeHne CyTI 3KONOTUYECKMX MPOGNEM, CBS 3aHHbIX C
BO3/leICTBMEM 3BYKOBbIX BO/IH Ha OPraHu3M YenoBeka

HabntoaeHne ocumnnorpammMm rapMoHUYEeCKUX KonebaHui
CUNbl TOKa B Lenw.

3mepeHmne 3neKTPOEMKOCTU KOHAeHcaTopa. ViamepeHue
MHOYKTUBHOCTb KaTYLLKMW.

ViccnepgoBaHue SIBNEHUA 3NEKTPUYECKOT0 pe3oHaHca B
nocnefoBaTeNlbHON LEenw.

lMpoBefeHNe aHanorum mexay Gusn4ecKMMmn BeNMUYnNHaMm,
XapaKTePU3YHLWMMN MEXAHNYECKYHO N 3N1EKTPOMArHUTHYHO
KonebaTefbHble CUCTEMBI.

PacueT 3Ha4YeHWiA CUMbl TOKA U HaNpPsHKEHUS Ha 3NeMeHTax
Llenn nepeMeHHOro ToKa.

ccnepoBaHue npuHumMna ecTBmUA TpaHcgopmaropa.
VccnegoBaHve npuHUMna AeicTBUSA reHepaTopa
MepemMeHHOro ToKa.

Mcnonb3oBaHune VIHTepHeTa Ansa noncka MHgpopmayum o
COBPEMEHHbIX cnocobax nepegavu 3NeKTPO3IHEPT UK

OcyLlecTBNeHME paguonepegayn 1 paguonprema.
MccnefoBaHmne CBOWCTB 3/1eKTPOMArHUMTHbIX BOSH C
MOMOLLbI MOGUILHOTO TenedoHa.

Pa3BuUTME LIEHHOCTHOIO OTHOLLIEHMS K N3YUYaeMbIM Ha
YypOKax (M3nKN 06beKTaM M 0CBaVMBAEMbIM BUAaM
neatenbHoCcTU. O6BbACHEHME MPUHLUMNANBHOTO Pa3nnyns
NPUPOAbI YNPYTUX N 3MEKTPOMArHUTHBIX BOJH.
N3noXkeHune cyTi 3KONOTUYECKUX NPOBNEM, CBS3aHHbIX C
3N1EKTPOMAarHUTHLIMU KOMeGaHMUSIMU 1 BOMTHAMMU.
OO6bsACHEHWE PONN 3NEKTPOMArHUTHBIX BOJH B
COBpPeMeHHbIX UccneaoBaHnsx BceneHH o i
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lNMpupoaa ceeTa

BosnHoBbIe CBOCTBA
CBeTa

CogepxxaHue
oby4veHuns

5. OMNMTUKA

MprYMeHeHNe Ha NPAKTUKE 3aKOHOB OTPAXEHUS U
NpefioMNeHNs cBeTa NPy peLleHnn 3aaad.

OnpefeneHne CnekTpanbHbIX FPaHuUL, YyBCTBUTENLHOCTY
Ye/I0BEYECKOTrO0 r/asa.

YMeHUe CTPOUTb N306paXkeHMs NpeamMeToB, JaBaemMble
NNH3aMMK,

PacueT paccTosHMS OT IMH3bI 10 U306paxXeHWst NpeaMeTa.
PacueT oNTUYECKOW CUMbI NINH3bI

N3MepeHne OKYCHOTO PacCTOAHUS NNH3bI.

cnbiTaHWe Moaeneil MMKpPOCKoNa v Teneckona

HabniogeHue aBneHns nHtepgepeHymmn
3NEKTPOMArHUTHbLIX BOJIH.

HabntogeHne sBneHNa augpakumm, 3n1eKTpoMarHUTHbIX
BOJIH.

HabnogeHne aBneHnsa nonspusaumm 3n1eKTpoMarHuTHbIX
BOJIH. M13mepeHune ANNHbI CBETOBOW BOJIHbI MO
pesynbTatam HabnaeHUa ABNEHNS MHTepdepeHuunn.
HabntogeHune sBneHns andpax'sl ceq a. HabnwogeHue
SIB/IEHNS NONApu3aLmm 1 gucc epent ; ceeta. Iouck
pasINYNn N CXOACTBA MEXAY IN(PaKLNOHHBIM 1
AVCNEPCUOHHBLIM CNEKTpPaMu.

[MpuBegeHNe NPUMeEPOB NOABMEHMA B Npupoae U
MCNOMb30BaHMA B TEXHUKE ABMIEHUN MHTepgepeHuunn,
A pakumn, nongapusaunn n gucnepcun ceeta.
[lepeuncneHne MeToA0B MNO3HaHUA -0 Opble
MCMONb30BaHbl NPU U3YYEHUN YKa3aHHbIX ABNEHWN

XapaKTepuCTMKa OCHOB Tbl' Tasio AeATeNbHOCTM
CTyAeHTe, B
(Ha ypoBHe y4yebHbIX AeNCTBUIA)

6. OCHOBbI CI'IBLI,I/Ia]'IbHOVI TEOPUN OTHOCUTESIBHOCTH

OcHoBblI
crieynanbHoM
Teopun
OTHOCUTENbHOCTN

m O6bACHEHMEe 3HAYMMOCTM onbiTa Mali.xenbcoHa-
Mopnu
dopmynnpoBaHne NocCTynaToB
O6bsAICHEHNE a(pheKTa 3aMe/IEHNS BPEMEHM
PacyeT 3HeprMm TOKe:. H» .y/ibea. 3Hepruu
CBO6GOAHON YacTuMLbI



m BbipaboTKa HaBbIKOB BOCMPUHUMAT,
aHanusupoBae, nepepabaTbiBaTb W NPEAbLABNSATH
VH(OPMaLMI0 B COOTBETCTBUM C MOCTaBNEHHbLIMM
3afavyamm

7. 9NeMeHTbl KBAHTOBOW (h3UKW

KeaHToOBas onTuka Habnogath (h0ToaNeKTpuYeckne Hpgekr. O6bACHATb

dun3smka aToma

3aKoHbl CTOMeTOBA M laBne; CK T OCHOBe
KBaHTOBbIX NpeACTaBNeHUIA PacyeT MakcumanbHOM
KWHETUYECKON 3HEPTUN 3/IEKTPOHOB MNpW
(hOTO3/1IEKTPMYECKOM 3(PheKTe.

OnpeneneHne paboTbl BbIXO4a 3N1EKTPOHA NO rpanky
3aBMCMMOCTM MaKCUMaNbHON KMHETUYECKOW 3Heprum
(hOTO3/1EKTPOHOB OT 4YacTOThI cBeTa. 3mepeHune paboThl
BbIX0[la 3/1IEKTPOHa.

MepeuncneHre NpMbOPOB YCTAHOBKMU, B KOTOPbIX
npuMeHseTca 6e3MHepuUnoH oT;'- C rToaddekTa.
Ob6bAcHeHMne KOpnycKyn APHO-BO/IHOBOTO Ayanmsma
CBOMNCTB ()OTOHOB. O6BACHEHME MO P KBAaHTOBOW OMNTUKW B
Pa3BUTUN COBPEMEHHON (IM3UKN

Ha6ntoieHne NMHenyaTbiX CreK rpoB
BbluncneHMe [7MHbI  BOMHbI  He 6pPOMNSA  YacTulbl C
M3BECTHbIM 3HAYEHUEM UMY Nibca

PacuyeT 4acToTbl M AMHbI 301Tbl UCNYCKAeEMOro CBeTa Npu
NMepexoge aroma Bofgopofja r. OAHOro CTalWMOHAPHOro
coctosHua B apyroe. Oovwh MPO NOXOXAEHMS
NUHeYaToro cnekTpa aromMa BoOAoOpoda W pa3nunyums
NNHERYaTbIX CNEKTPOB pa3fiMyn, rasos.

VccnepoBaHme nMHenyaToro cnekrpa.

ccnegoBaHue npuHumna paboTbl TFOMUHECUEHTHOM
namnel.

HabntogeHne n 06bACHEHO ; NpU uMna [encTBus nasepa.
MprBeAeHVEe NPUMEPOB MCMONb30BaHMA flasepa B
COBPEMEHHOI HayKe M TeXHUKe.

Wcnonb3oBaHne VIHTepHETa W < . 0 » Haumm o
nepcnekTuBax NPUMEHEHUs .aseaa
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du3Ka aTOMHOro

aapa
‘N
1 CTpoeHue 1
pasBuTume
BceneHHo

HabnogeHne TpekoB anbga 4Yae >NH >Kamepe BunbcoHa.
PernctpupoBaHme SAEPHbIX WU3NYYEHUA C  MOMOLLbIO
cyeTumka leirepa.

PacueT 3Heprmm cBsA3N aTOMHbIX 5. ep.

MpeacTaBneHve 0 XapakTepe b.pé4 NwoB
(hyHAamMeHTaNbHbIX B3aMMOAENCTBUIA 3NEMEHTAPHbIX
yacTul B BMAe Tabnuubl.

OnpepaeneHune 3apsaga M MaccoBo! 0 Tena aTOMHOrO s4pa,
BO3HMKAIOLLLEro B pe3ynbTaTe pajMoakTMBHOrO pacnasa.
BbluncneHne sHeprumn, ocBo6oXaatoLLencs npu
pafnoaKTUBHOM pacnafe.

OnpeaeneHne NPoAyKTOB SAEPHON peakumu.
BbluncneHue aHeprumn, 0CBOAO . 1 0.- fiea Npu AAepHbIX
peakunsx. MoHUMaHMe NPeNMyLLECTB U HEAOCTaTKOB
MCNONb30BaHNS aTOMHOW 3HEPTUM U NOHU3NPYIOLLUX
N3NYYEHWUIA B NPOMBbILLINEHHOCTU, MeAULMHE.

3n0XKeHne CyTn 3KoNormm, nn B Y eM, CBA3aHHbIX C
OMONOrNYeCKUM AeCTBUEM PAANOAKTUBHbBIX U3NYyUYEHWA.
MpoBefeHMe Knaccupukalmm LUTHE.Mb.X Y-KINLNO
X PM3NYECKNUM XapaKTepuc Tukam (macce, 3apsay,
BPEMEHN XXWU3HWU, CMIUHY U T.4.).

MoHUMaHWe LeHHOCTE Ha> L-or . upa He
BOOOLLEe AN5 Ye/loBeYeCTBa B LLE/IOM, a A1 KaXAoro
obyuatoLlerocs NMYHO, LEHHOCTeNn 0BnajeHns MeToA0M
Hay4YHOro MO3HaHWA ANA AOCTUXEHUS ycrnexa B 1l060M
BM/E NPAKTUYECKON AeaTen NacTu

8. 9BoNOUMA Box €« ;. oo

HabnofeHune 3a 3Be3gam,- . Jie aun 4
Teneckon. HabntogeHne CONHEYHbIX MATEH C NOMOLLbIO
Tefieckona n conke-. .0: 0 ... >.

Mcnonb3oBaHne VH >erHe! 1 y F XEHWUM
KOCMWYECKUX OOBLEKTOB 1 H € r.

0CO6EHHOCTAX

O6Cyx/aeHNe BO3MOXHbIX CLLeHapUeB 3BOMHOLNN
BceneHHON. Vcnonb3oBaHue  1HTe » » MOMCKa
COBPEMEHHOWN MH(epmaab,. O pasa;*.; »< Bcen--.MHON.
OueHKa UHopMauum ¢ Mo LWy- T C

[NOCTOBEPHOCTM, 06LEKT 3BHOC 1M MO0.M'0Thl, aKTyasbHOCTY
uT.A.
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CogepxxaHue
0by4eHus

3BO/OLUMSA 3BE3L.
'MnoTesa
MPONCXO>KAEHNSA
ConHe4yHomn
CUCTEMbI

OKOHYaHuWe Tabnmupl

XapakKTepuCcTUKa OCHOBHbIX BUAOB AeATeNbHOCTY
CTY[EHTOB
(Ha ypoBHe yue i b b3LL)

BbluncneHue aHeprum, ocsoboxkaaroLLencs mn
TepMOSALEPHbIX peakumsx.
dopmynmpoBKa nNpobneMm TepMosie 3b0M  epreTuku.

OO6bsICHEHWNE BIUSAHUS CONMHEYHOM aKTUBHOCTU Ha 3eMH0.

[MOHMMaHWe PO KOCMUYECKUX I/ICC]'IG,CI,OB&HI/II7I, NX Hay4YHOTI O

M 9KOHOMUYECKOI 3HAYEHUS.
O6CYX/1eHEe COBPEMEHHbIX FTUMOTE3 O MPOUCXOXKAEHUN
CONHeYHOW cucTemsl

31



8.YUEBHO-METOANYECKOE N MATEPVAJ/IbHO-
TEXHUYECKOE OBECMNEYEHUE MPOFPAMMbI YUEBHOW
ANCLUMNMNANHBI «®UN3NKA»

[na ocBoeHMA nporpaMmMbl Y4e6HON AUCUMNINHBI «PU3NKa» UMEETCH B
HaMumMK B NpoeccmoHarbHON 06pa3oBaTe/ibHOM OpraHM3aummn, peannsytoLlein
obpa3oBaTe/ibHYK NporpaMmmy cpefHero obuiero obpasoBaHna b npegenax 0CBOEHUS
Onor Cro Ha 6a3e 0CHOBHOro 06uero obpasoBaHus, y4ebHblil KabUHET, B
KOTOPOM MMEETCs BO3MOXHOCTb 06ecneynTb CBOOOAHbIN AOCTYN B VIHTEPHET BO
Bpemsi y4ebHOro 3aHATMA U B Nepuof BHe y4ebHON AesTeNbHOCTU pyvaroumxcs. B
cocTaB KabumHeTa )M3MKM BXOAUT nabopaTtopu ny nabopnHT3X3i KCMHaTOW.
MomeleHne KabrHeTa PU3MKKN yaoBNETBOpsSeT TpeboBaHMAM CaHUTapHO-
annaemuonornyecknx npasun n Hopmatmeos (CaHlMluH 2.4.2 No 178-02) u
OCHalLleHO TMMOBbIM 060pY0BaHNEM, YKA3aHHbIM B HACTOAWMX TPeboBaHUAX, B TOM
yucne yuyebHoi Mebenblto:

napTbl yueHn4yeckune 15 wrt., cTynbs MArkne3O WIT., CTON AEMOHCTPALNOHHbIN,
CTO/T KOMMbIKOTEPHbIN, TYMOOUKa NepedBMKHas, ¢ yn npenofasartens, AocKa C
AONOMHUTENbHLIM OCBELLleHMEM, 5 cTennaxen n WwkKap'n 1 1 mxpaHeHUs
060pyao0BaHMA, CTON NaboOPaHTCKUNA.

cpeAcTBaMU 00YYEHUS, AOCTATOYHBIMWU ANS T MONHEHUSA 3peb0b, LK K YPOBHIO
NOArOTOBKM 00y4aloLWmMxca2.B KabuHeTe ecTb MY/IbTUKE YUNNIOe C TLULYAObaHMe,
NnocpeAcTBOM KOTOPOro y4acTHMKK 06pa3oBaTeNlbHOro Lp- Or Co y
npocMaTpmBaTh BU3yabHYH MH(OPMaLUIO No Gr3nKe, co3aaBaTb NpPe3eHTaL WK,
BMAeomaTepuansl 1 T.n. B coctaB yue6HO-METOANYECKOTO N MaTepuanbHO-
TEXHNYECKOro ob6ecneyeHnss nporpammbl yuyebHoM g cr in e
BXOAAT: HarnsaHble Nocoouns (KOMMAEKTbl Y4eOHbIX YNYTTA
«Pusnyeckme BeNNUMHbI U PyHAAMEHTaNbHbIE KOHCTaHTbI», «MexXayHapoaHas
cuctema eguHul, C», «lMeprnoamyeckas cuctema XMMmUYecKnx anemeHTos .M.
MeHaeneeBa», NOPTPETbl BblAALLNXCA YUYEHbIX-PU3NKOB 1N aCTPOHOMOB:
* MH(OPMaLUNOHHO-KOMMYHUKaTUBHbIE CpeacTBa
* 3KpaHHO-3BYKOBble NOCOOUSA-ANCKN MO BCEM TeMaM (U3NKMK;
* KOMMJIEKT 3/1eKTPOCHa0XeHNSA KabuHeTa (hU3NKKN *yCTaHOB/EH

anekTpopacnpeaennTeNbHbIA WNT

M K3®-10

[0 06WWMNIA BbIKNOYATENb CETK
[0 yCTPOICTBO 3alMTHOro oTKnAoueHns (Y30LL)

[0 KOHCTPYKUMA 3NEKTPUYECKMX PO3ETOK B KOIMYECTB 6 N .K
OT po3eTOK Ha 220 B

m ’ OT/INYaeTcA

CucTtema TeXHUKI 6€30NacHOCTU 1 3allMTbl 06YYatoLLINXCA:

2Mucbmo MuHucTepcTBa 06pa3oBaHus U Hayku PP o1 24.11.2011J1' M, oI 2 3. ] Kbl4 YUpeXaeHui
y4yebHbIM 1 y4ebHOo-nabopaTopHbIM 060pyA0BaHEM.
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e OrHetywwurtens Tuna OY-3 nmeetrca - Ne35281
* YCTPOWNCTBO 3aWMTHOrO OTK/OUYEHMSA 3/1IEKTPOCHAOXEHUSA - NPOBEAEHO;
* 3a3emneHne - NpoBeAeHo.

Yronok no Tb

- AKT - paspeLleHMne (Ha aKcnayataunto KabmHeTa PU3NKK) Yy TBEPIK AEH
avpekTopom TexHukyma 30.08.2018 . ;

TeXHNYecKne cpeacTaa 06ydeHUs; AeMOHCTpaLMoHHOe 060pyaoBaHme (06LLero
HasHayeHMsa 1 TemMaTuyeckune Habopsbl); nabopatopHoe obopyaoBaHue (06LLEro
HazHayeHUa 1 TemaTUyecKne Habopbl); CTaTUYECKN;' MUHAbILL'ecnaTe
[leMOHCTPALMOHHbIE 1 Pa3laTOuHbIe MOfienu; BCoMoraTelbHoe o6opy0oBaHue;
KOMMNEKT TEXHWUYECKON AOKYMEHTaLMK, B TOM YMC/e nacnopra Ha cpefcTsa
00yYeHMNs, MHCTPYKLMM NO UX UCNOMb30BaHUIO N TEXHMKE 6e30MacHOCTH;
ON6/INOTEUHbIN (POHA - B OUGINOTEYHBIN (POHA BXOAAT YYEOHUKN Yy4ebHO-
MeToAMYeCKe MOgenn, obecrneynBaroLLne 0CBOEHNE j HEGNON AUCUUNINHDI
«®Pur3nKa», peKOMeHL0BaHHbIe UV LONYLEHHbIE A/ UCNONb30BaHNA B
npoeccrnoHanbHbIX 06pa3oBaTe/ibHbIX OpraHM3aLmnsax, peannsyoLmnx
obpasoBartesibHyt0 NporpammMmy cpefHero obuiero obpasosaHuns B npegenax
ocBoeHns OIMOTI CIMO Ha 6a3e 0CHOBHOIo 06uero o6pasoBaHms

BM6AMOTEUHbIN (DOHL AOMNOSIHEH (DU3NYECKUMM IHUMKNOMEeAUSAMU, C/OBapsAMU Y
XpecTomaTunen no nsmke, CNpaBoOYHNKaMM Mo PU3NKe N TEXHUKE, HAYYHOW N Hay4HO-
NONyNsPHON NUTepaTypon eCTeCTBEHHO-HAYUYHOIO CofepXKaHus.

B npouecce ocBOeHMA nporpamMmmbl y4ebHON gucunnanHbl 4P 34Ka» CTYLEHTb

MMEKT BO3MOXHOCTb JOCTYyMa K 3/IEKTPOHHbLIM Yy4ebHbIM MaTepuanam no gpusnke
aneK3 ponnas 6MbanMoTeKa, MMeLWMMca B CBO6OAHOM fJocTyne a c; 1 NHTepHeT
(3NEKTPOHHbIM KHMUTraM, NpakTuKymam, Tectam, matepuanam Er3 u gp.).
PEKOMEHAYEMAA nUTET »I»

[Nnsi cTyAeHTOB OCHOBHasl

1.®un3nka. CoBpeMeHHbIN Kypc. YuebHuK M3gatenscTso: Jawkos n K ABTopbI:
Hukepos B.A. I'oa usgaHuna: 2019

2.®un3mnkKa. YuebHUK 1 cO0pHUK 3apa4u M3gatenscts /duHkoB , K "BTOpbI:
Hukepos B.A.log n3gaHua: 2018

Ona cTyfeHTOB A4ONONHUTENbHAA
1.CnpaBoYHUK Mo hu3mke. YuebHoe nocobue gnsa Cl 10 NsgatenbcTBo:
MpodobpasoBaHue
ABTOpsbI: Ky3Heuos C.U., Poro3nH K.N. CBeaeHns 06 OTBETCTBEHHOCTU: pea.
NapnoHos B.B. I'og n3pgaHna:2017
2.Pun3mnka. MexaHnyeckme KonebaHusi. COOpHMUK -a0a MTeWTYMAMU. 3aaavuHUK ANs
CIC W3gatenbcTBo: MNpogobpasoBaHne CefeHNs 06 OTBETCTBEHHOCTU: COCT.
NanteHkoB B.K.
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Mog n3pgaHna: 2019
3.0muTtpuesa B.®. dusnka gna npodeccuin u cneymanbHOCTER TEXHUYECKOTO

npomna: y4dyeOGHUK [ANA  CTYAEHTOB NpPoOgecCUOHaNbHbIX 06pa3oBaTe/ibHbIX
opraHusaumii, oceamBaroLWmMx npogeccnn n cneunanbHoctn CMO. - M., 2017

4. Tpopumosa T.M., dupcoe A.B. dusmka pgna npogeccnin u
cneyuasbHOCTEN TEXHUYECKOro W eCTeCTBeHHO-Hay4yHoro npodunein: COOPHUK
3afjay: yyeb. nocobue pAna CTyLeHTOB MpodeccroHaNbHbIX 06pa3oBaTe/ibHbIX
opraHusaumi, ocsamBaroLWmx npogeccum n cneymansHoctn Cro. - M., 2017

5.TpommoBa T.H., ®upcos A.B. >dusmka pfab npodeccuin u
cneyuanbHOCTEN TEXHUYECKOT0 W eCTeCTBEHHO-HayyHore npogunen: PelleHus
3afay: yyeb6. nocobue p[na CTyLeHTOB NpodeccroHanbHbIX 06pa3oBaTe/lbHbIX
opraHusauuni, oceamBaroLWmx npogeccnn n cneunanbHoctn CmoO. - V., 2016

[na npenofaBaTefiel OCHOBHaA
1. ®un3unka. CoBpeMeHHbI Kypc. YuebHuK M3aaTensctso: JdawkoB n K ABTopbI:

Hukepos B.A. I'og nspaHunsa: 2019

2. dusnka. JTabopaTopHbIi NPaKTUKYM ans cno N3paTenbCTBo:
MpoobpasosaHne ABTopbl: ManbirmHa A.B. un3gaHusa: 20°9
3. ®dusmka. Y4yebHUK 1 cb60pHUK 3agad M3 trenscteo: Aawkos n K ABTopbl:

Hukepos B.A.l'og nsgaHua: 2018
[Ona npenofaBatenein LONONHUTENIbHASA

1.Amutpuesa B.®. dusnka gns npogeccunin n cneymanbHOCTEN TEXHUYECKOTO
npocuns. JlabopaTtopHbId NPakKTUKYM: y4eb. nocobue ana CTyAeHToB
npoeccrnoHanbHbIX 06pa3oBaTelbHbIX OpraHu3aLnii, ocsamBaroWwmx npogeccun
n cneunansHoctn Cr0O. - M., 2017
2.KOHTpoO/bHbIE MaTepuasbl: yueb. nocobue ans CTyLeHTOB NMPOoeccMoHanbHbIX
obpasoBate/ibHbIX OpraHu3aLluii, ocBanBaroLnX Npogeccun 1 cnemgasbHOCTK
CMno.-M., 2016
3.Tpothmmosa T.H., Pupcos A.B. ®usmka gns npodeccuini n cneymanbHOCTeR
TEXHMUYECKOr0 N eCTeCTBEHHO-HAy4YHOro npoguneit: CroTnnk 3agayd’ y4yeb.
nocobue ana CTyAeHTOB NPOdecCCUOHanbHbIX 06pa3oBaTe/lbHbIX OpraHu3aLuni,
ocBaumBawoLWmx npogeccun n cneunanbHoctu Cro. - M. 2017
4. KoHcTuTyums Poccuinickon ®epepaumnm (MpuHATa BCEHAPOAHbIM F010COBaHNEM
12.12.1993) (c yyeTOoM MonpaBoOK, BHECEHHbIX (hefepasibHbIMU KOHCTUTYLNOHHbLIMMN
3aKoHamun P® o nonpaBkax K KoHcTutyuum P® ot 30.12.2008 Ne 6-PK3, ot
30.12.2008 Ne 7-®K3) // C3 P®. — 2009. — Ne 4. — CT1. 445. O6 06pasoBaHUM
B Poccuiickon ®depepaunn: geaep. 3aKOH 0T 29.12.2012 Ne 273-®3
(B pea. PesepanbHbix 3aKoHOB 0T 07.05.2013 Ne 99-d4, ot U/.U6.2013 Ne 120-93,
o1 02.07.2013 No 170-®3, o1 23.07.2013 Ne 2I" ®3, 0r25.11.2013 Ne317-d 3,071
03.02.2014 Ne 11-®3, o1 03.02.2014 Ne 15-d3, ot 05.05.2C1-, Ne 84-d3, oi
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27.05.2014 Ne 135-93, o1 04.06.2014 Ne 148-<’ 3, C U3M., BHECEHHbIMU
®epepanbHbiM 3aKOHOM 0T 04.06.2014 Ne 145-®3, B pea. oT 03.07.2016, ¢ u3m. oT
19.12.2016.)

5.Mpuka3 MuHuctepcTBa o06pa3oBaHUs N Haykn PP «O6 yTBEpXAEHUM
(hefepanbHOro rocyfapcTBeHHOro obpasoBaTenibHOro ctaHgapTa cpefHe; o (MOIHOrO)
obulero obpasoBaHua» (3apernctpuposaH B MuHiocte PO 07.06.2012 Ne 24480).
Mpukaz MuHobpHaykn Poccum ot 29.12.2014 Ne 1645 «O BHECEHUMN U3MEHEHWI B
Mpukasz MunHucTepcTBa 06pasoBaHMsa 1 Hayku Poccuinickoin ®egepaymm ot
17.05.2012 Ne 413 “O6 yTBep>xaeHUN (hefepanbHOro rocyfapCTBeHHOro
o0bpa3oBaTefibHOro cTaHgapTa cpefHero (NoOMHOro) obuero o6pasoBaHUA».

6.Mpukas MuHuctepcTea obpaszoBaHMa 1 Hayk P® ot 31 gekabpsa 2015 r. N 1578
"O BHeCeHUW U3MEeHEHWI B (heflepanbHblii TOCYAapCTBEHHbI'/ 06pa3oBaTe/bHbIi
CTaH4apT cpefHero o6uiero o6pasoBaHns, yTBepXaeHHblli (PHKN30M MuMHMUCTEpCTBa
o6pasoBaHua U Hayku Poccuiickon depepaunn ot 17 mas 2012 r. N413]

7.Muncomo fenapTameHTa rocyfapCTBEHHOM NOMUTUKK b cpepe MOAFOTOBKU pabovmx
Kagpos n AMNO MuHobpHayku Poccum ot 17.03.2015 n6 06 7 :9 «Pekome.-.gaumm no
opraHusauuy nony4veHus cpefHero obuiero obpasoBaHUsa B .. e1.C  30CHUA
obpasoBare/ibHbIX NPOrpaMm cpegHero npogeccroHanbHOro obpasoBaHua Ha 6ase
OCHOBHOTr0 06Lero o6pasoBaHus ¢ y4eTom TpeboBaHUI (efieepasb.ublX
rocyfapCTBeHHbIX 06pa3oBaTe/ibHbIX CTaHAAPTOB U NofyvyaeM  Mpodgeccun Unm
cneunanbHOCTM cpefHero npodgeccnoHansHorc obpasosaHus 48 MNMpumepHas
OCHOBHasi 06pa3oBaTe/fibHaa nporpaMmma cpefHero obuiero o6p -30BaHHA
ofobpeHHas peweHnemM (hefepanbHOro y4ebHo- METOANYECKOTro 06beMHEeHMA MO
obulemy ob6pasoBaHuMO (NPOTOKON OT 28 MtoHA 2016 1. Ne 2/16-3).9 denepanbHbIi
3aKoH 0T 10.01.2002 Ne 7-®3 «O6 oxpaHe okpyxatolweir cpegbl» (B peg. oT
25.06.2012, ¢ n3m. ot 05.03.2013) //C3 Pd. — 2002 — Ne — Cr. 133.

NHTepHeT- pecypcbl: DneKTpoHHaa 6ubnunoteyHas cuc en 1fPR BOOKS

,ElOKymeHT noqnmcaH SHSKTDOHHOM noAnucbIo
u: LLlynsra Bnagumup Axatonsesw

u oooooooo : AMpeKToj p

Opram3aums FOCYAPCTBEHHOE BIOIPKETHOE MPO®ECCUOHANBHOE

OEPASOEATEﬂbHOEv PE>K/:(EHME PACHO/JAF’C Or0 KPAS "AMIIEPOHCKMI

T BTOMOBMILHOIO TPAHCTIOPTA V1 CEPBICA"

VHH: zszsuoasb 09

CepuitbIii Homep: 009CBEB4FA49651A1EBD2BE30D125170D4
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