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1.NoAcCHNTEeNbHAaA 3anucka.

Mporpamma o6LweobpasoBaTeibHOM y4eOHoW ANCUUNANHBI «Pusnka»
npefHasHavyeHa AN M3yyeHUs QU3MKM B NpodeccroHanbHbiX 06pa3oBaTefibHbIX
opraHmsaumnsax CrO, peanusytouimx obpasoBaTefbHY MporpaMmMmy cpegHero o6uiero
obpa3oBaHusi B Mpefenax OCBOEHMS OCHOBHOW MNpogecCMOHanbHO 06pa3oBaTe/lbHON
nporpammbl CMO (OMOIM CIMNO) Ha 6a3e OCHOBHOro o6uero o6pasoBaHUA Mpu
MOArOTOBKE KBaM(MUMPOBAHHbLIX paboumnx, CnyxXawmux u cneyuannctoB CpeaHero
3BeHa.

Mporpamma pa3paboTaHa Ha OCHOBe TpeboBaHuinh PIrOC cpegHero o6LWero
ob6pasoBaHus, MpPeabABAAEeMbIX K CTPYKTYpe, COLepXXaHUt W pe3ynbTatam OCBOEHUS
y4yeOHOWN ancuUnInHbl «®U3nKa», B COOTBETCTBUN C PeKoMeHJaunsaMmn no opraHm3aummu
nonyyeHus cpefHero obuliero obpasoBaHMsA B npefesiax OCBOEHWUA 06pa3oBaTe/lbHbIX
nporpamm cpefHero npogeccuoHanbHOro o6pasoBaHus Ha 6ase OCHOBHOro 06LWero
obpasoBaHus, ¢ yueTom MpumMepHOI OCHOBHOW  06pa3oBaTefibHOW NporpamMbl

cpeaHero obwero obpasoBaHus, 0A00PEHHON pelleHneM teaepanbHOro y4yebHo-
MEeTOoAMYecKoro o6beMHeHMa no obuiemy obpasoBaHuio (NPOTOKON OT 28 MtoHs 2016 T.
Ne 2-16-3) ©  nonyyaemoW  npodeccum  wMaMm  cneuuanbHOCTM  CPefHero
npogeccnoHanbHOro o6pasoBaHna (NMUCbMO enapTameHTa rocyaapCTBEHHOW NOANTUKN
B chepe NOAroToBKM paboumx Kagpos v AMNMO MuHobpHaykm Poccum ot 17.03.2015 Ne
06-259).

CopepxaHue nporpammMbl «®u3nMKa» HanpaBieHO Ha AOCTMIKEHMNE CNefYOWMNX Lene:

* OCBOEHME 3HaHUN 0 (yHAAMEHTaNbHbIX (U3MYECKUX 3aKOHaxX W MpuHUMnax,
nexawmx B OCHOBE COBPEMEHHON (PU3NYECKON KapTUHbl Mupa: Hanbonee BaXKHbIX
OTKPbITUAX B 0611aCTV (PM3MKKU, OKa3aBLUNX OMpefenstoLlee BAUAHUE HA pa3BUTHe
TEXHUKMN N TEXHONOTMW; METOAAX HayYHOro NO3HaHUs NPUpPoabl;

* OBflafieHNne YMEHWSIMWU TMPOBOAUTbL HabNOAEHUA, NNaHUPOBaTb W BbINOMHATH
9KCMEPUMEHTHI, BblABUTaTb FMNOTE3bl Y CTPOUTL MOAENN, MPUMEHATL NONYYEHHbIE
3HaHMA NOo (U3MKe AN 0O6BACHEHUS pasHo06pasHbIX (U3NUYECKUX HABNEHUN W
CBOMCTB BeLLeCTB; MPaKTUYeCKU WCMNOMb30BaTb (PU3MYECKME 3HAHUA; OLeHUBaTb
[OCTOBEPHOCTb eCTECTBEHHO-HAYYHOW UH(OpMaLmMK;

* pas3BuTWe MO3HABaTEe/IbHbIX WHTEPECOB, WHTENNEKTYya/lbHbIX W TBOPYECKUX
CrnocobHOCTEN B Mpouecce MNPUOOPeTEHUS 3HAHWA W YMEHWIn N0 (U3nKe ¢
MCNOMb30BAHMEM  Pa3/IMYHbIX  WUCTOYHWKOB WH(pOpMaunMm U  COBPEMEHHbIX
NH(OPMALMOHHBIX TEXHONOTUIA;

e BOCNUTaHWEe YO6eXAEeHHOCTM B BO3MOXHOCTM TMO3HAHWUA 3aKOHOB MPUPOABI,
MCNOMb30BaHUA  JOCTMXKEHUA  (M3MKM Ha ©6naro pasBUTMA  YENO0BEYECKOW
UMBMAM3aALMM; HEOOXOAMMOCTM  COTpyAHMYecTBa B Mpouecce COBMECTHOrO
BbIMO/IHEHUA 33Ja4, YBaXWUTE/IbHOTO0 OTHOLIEHUS K MHEHUIO OMNMOHEeHTa npw
obcyXaeHun npobnem ecTeCTBEHHO-HAyYHOro COAEPXaHusA; TOTOBHOCTM K
MOpPanbHO-3TUYECKON OLleHKe WCNOMb30BaHWA Hay4YHbIX [OCTUXKEHWI, 4yBCTBa
OTBETCTBEHHOCTM 3a 3aLLMTY OKpPY>XKatoLlen cpeabl;

* MCNOJ/Ib30BaHMEe NPUOOPETEHHbLIX 3HAHWUA U YMEHWI ANS peleHns NnpakTU4ecKnx
3afjla4 NOBCEAHEBHOW >XM3HM, ob6ecnevyeHUs 6e30MNaCHOCTU COBCTBEHHOWN XXWU3HMU,
paunoHanbHOro NPUMPOAONONbL30BAHUA U OXPaHbl  OKpy>XKatouield cpefbl U



BO3MOXHOCTb MPUMEHEHUS 3HAHWI MpU  PeleHnn 3agad, BO3HUKAKLWWUX B
nocnegyroulein npodeccuoHanbHoOM AesTeNbHOCTMW.

B nporpammy BKIOYEHO COAepXKaHWe, HanpaB/ieHHOe Ha (hOpMUPOBaHME Yy CTYAEHTOB
KOMMETEeHUMIA, HEeobXoAMMbIX [ANS KayeCTBEHHOro ocBoeHus 010N CIMO Ha 6ase
OCHOBHOro o06uiero obpa3oBaHUA C MNOAyYeHMEM cpefHero obuiero o6pa3oBaHus;
nporpaMmbl  MOAFOTOBKU  KBa/IMPULUPOBAHHbLIX pabounx, Cchayxauwmx, nporpammbl
NMOAroTOBKM cneynanncTos cpegHero 3seHa (MMKPC, MMCC3).

Mporpamma y4yeb6HON AUCUUNANHBLI «PU3NKa» ABNAETCH OCHOBOW AN pa3paboTKu
pabounx nporpamm, B KOTOPbIX MpotheccMoHanbHble 06pa3oBaTesibHble OpraHu3auunm,
peanusyowne obpasoBaTeNbHY0 Mporpammy cpegHero obuiero o6pasoBaHus B
npegenax ocsoeHmsa OMOT CMNO Ha 6a3e 0OCHOBHOro 06uero o6pasoBaHus, YTOUHAKOT
cofepxaHue yyeb6HOro matepuana, noc/ie0BaTe/lbHOCTb ero U3y4YeHus, pacnpegeneHue
yuyebHbIX 4YacoB, TeMaTUKy pedepatoB, WHAUBWUAYaNbHbIX  MPOEKTOB,  BUfbl
CaMOCTOATeNIbHbIX ~ paboT,  yuuTbiBag  Creunduky  nporpaMm  MOAFOTOBKM
KBaIM(MUMPOBAHHbLIX paboumx, CAyXalux W chneynanncToB CpeaHero 3BeHa,
ocBavMBaeMol npogeccun unm crneunanbHoCTHU.

Mporpamma MOXEeT MCNob30BaTbCA Apyrmm npoeccrMoHabHbIMU
obpasoBaTte/ibHbIMM OpraHn3aumamu, peanusylolnMMy obpasoBaTe/lbHYHO MporpamMmmy
cpegHero o6uero obpasosaHunsa B npegenax ocsoeHuns OMOT CIMO Ha 6a3e OCHOBHOrO
obuiero obpasosanHus (MMKPC, MMCC3).

2.00Wwan xapakTepucTuka Yy4yebHOM AucumnauHbl. B ocHoBe y4yebHON
ANCUUNANHBL «DPU3NKa» NEXWUT YyCTaHOBKa Ha (hopmmpoBaHue ; 00y4YaeMblX CUCTEMbI
6a30BbIX MOHATUIA (U3NKW W NpPeiCTaBNeHUA O COBPeMEHHOW (U3NYECKON KapTuHe
MUpa, a TakXke BblpaboTKa YMeHWWA MPUMeHATb (U3MYecKue 3HaHUA KaK B
NMPO(hecCUOHaNbHON [eATeIbHOCTU, TaK W ANA pelleHUs >XU3HEHHbIX 3afad. MHorue
MONOXEHWsA, pa3BumBaemble (U3NKON, paccMaTpuMBalOTCA KaK OCHOBa CO3[aHuA U
MCMONb30BaHNA MHAPOPMALMOHHBIX WM KOMMYHUKALMOHHbIX TexHonoruin (UKT) —
OfHOro 13 Haubonee 3HAYMMbIX TEXHONOTMYECKUX [OCTUDKEHUIA COBPEMEHHOW
umunmsaumn. ®usnmka faet KAOY K MNOHVMaHWUKO MHOFOYUCIEHHbIX SBMIEHUIA 1
MPOLLecCOB OKpyXakwwero mupa (B €CTECTBE YHe HYye,-bIX 06/1aCTAX, COLMOMNOTNK,
9KOHOMUKE, A3blKe, nuTepatype u Ap.). B dusmke dopmupyroTca MHOrne Buibl
[eaTeNlbHOCTU, KOTOPble UMeloT MeTa npefMeTHbI XapakTep. K HAM B nepByto ovepefb
OTHOCATCA: MOfLEeNMpoBaHMe 0O6bEKTOB M MPOLECCOB, NMPUMEHEHWE OCHOBHbIX METO/O0B
MO3HaHUA, CUCTEMHO-UH(OPMALUOHHbIA aHanu3, POpMynMpoBaHMe rnunoTes, aHann3 u
CMHTE3, CcpaBHeHWe, 06006LWeHNe, cucTemaTusauus,  BbiAB/IEHWE  MPUYMHHO-
CNefCTBEHHbIX CBfA3ei, MOUCK aHanoros, Yynpas/ieHWe O0ObEKTaMM W npoueccamu.
MIMeHHO 3Ta gucumninHa nos3BonseT NMO3HAKOMUTb CTYLEHTOB C Hay4YHbIMW MeToAaMu
MO3HaHWA, HayuyMTb WX OTAMYATb TUMOTE3Yy OT Teopuu, TEOpUH OT 3IKCMepuMEHTA.
®du3nka UMeeT o4yeHb 60MbLIOE U BCEBO3pacCTalollee YUCI0 MEXAUCLUNANHAPHBIX
CBfA3ei, MpMYeM Ha YPOBHe KaK MOHATUAHOrO annapara, ak W WHCTPYMeHTapus.
CkaszaHHOe TMO03BO/IAeT paccmatpuBaTb (M3MKY KaK MeTa AUCUUNANHY, KOoTopas
npeLoCTaBNAeT MEXANCLUMINHAPHBIA A3bIK 415 ONUCAHUSA HAYUYHOW KapTUHbI MUpa.



®dusnka ABNAETCA CUCTEMOOOGpPA3yloLMM (PAKTOPOM [N eCTeCTBEHHO-Hay4HbIX
y4yeOHbIX MpefMeTOB, MOCKO/IbKY (PU3NYEeCKMe 3aKOHbl NeXaT B OCHOBe COAepXXaHus
XUMuUn, nonoruun, reorpaum, aCTPOHOMUM N CneunanbHbIX AUCLUNANH (TeEXHUYecKas
MeXaHWnKa, 3MeKTPOTEXHUKA, 3/IEKTPOHMKA W Ap.). Y4yebHas gucumnivmHa «Pusnka»
CO3/aeT YHUBepcanbHy0 6a3y 415 M3ydyeHUs 06LLenpodeCcCMOHaNbHbIX U CneunanbHbIX
AVCUMNNWH, 3aKnafblBas yHAaMeHT NS nocnefyrouiero obyyeHus CTy4eHTOB.

O6nafas NOrMYecKoi CTPOMHOCTbIO M OMUPAACb Ha 3KCMEpPUMeHTasbHble (aKThbl,
yyebHas AgucumnimHa «®usnka» QopMupyet y CTYAEHTOB MNOA/IMHHO Hay4Hoe
MUPOBO33peHne. Pusnka ABNSETCA OCHOBOM YYEHUA O MaTepuasibHOM MWpe W peLlaeT
npo6nembl 3TOr0 Mupa.

N3yyeHne u3nMkn B NpohecCUOHaNbHbIX 06pa3oBaTefibHbIX — OpraHusaumnsx,
peanu3ylwmnx obpasoBaTesibHylO nporpamMmy cpefHero obuwero o6pasoBaHus B
npegenax ocsoeHma OMOT CMO Ha 6a3e 0OCHOBHOro o6uero o6pasoBaHus, MMeeT CBOM
0COOEHHOCTM B 3aBMCUMOCTM OT MpPogund npogeccCMoHanbHOro o6pasoBaHus. 3TO
BbIpaXaeTcA B COAep>KaHnn 0OY4YeHUs, KONMYeCcTBe 4acoB, BblLENAEMbIX HAa U3yyeHue
OTAEeNIbHbIX TeM Mporpammsbl, r1y6uHe MX OCBOEHUA CTyAeHTamMu, 0O6bemMe U XapakTtepe
NpakTUYeCKNX 3aHATUI, BUAaX BHeayAUTOPHOMW CaMOCTOATENIbHOW PaboTbl CTYAEHTOB.

Mpu ocsoeHun npogeccnin CMO un cneymanbHocTer CMO ecTeCTBEHHO-HAaY4YHOIO
npoguna npogeccmoHanbHOro obpasoBaHUA (Pu3nka m3y4vaeTcs Ha 6a30BOM YpPOBHeE
®roC cpegHero obuero o6pa3oBaHusd, npu ocBoeHWn npogeccuii CIMO nu
cneumnanbHocTein CIMO TexHMYeckoro npogunsa npogeccuoHanbHOro o6pasoBaHuA
(hm3nka wn3y4daetca 6onee YrnybneHHo, Kak npoguabHas YydyebHasa AucuunanHa,
yunTbiBaloLLas cneymuky ocsanBaeMbiX NPogeccuii uam cneymanbHOCTENR.

INpn  ocBoeHun npogeccnin CIMO u  cneymansHocteir CMO  coumanbHo-
9KOHOMMYECKOro ¥ TyMaHUTapHOro npoguneni npoeccmoHanbHo; 0 06pa3oBaHus
(hM3mka  u3yyaeTtcd B  COCTaBe  WHTErpupoBaHHON  y4yebHOW  AUCLMM/IUHBI
«EcTecTBO3HaHUe» 0653aTeNlbHO NpeaMeTHOI 06/1aCTU «ECTECTBEHHbIE HAyK» ®TOC
cpefHero obuiero obpasoBaHus.

B cofepxxaHun yye6HON AUCLUNANHBI NO GU3MKe NPT NOArOTOBKE 06yyaroLWwmxcsa no
npogeccnsiMm M CneymanbHOCTAM  TEXHWUYECKOro npogund  npogecCUoHanbHOro
obpasoBaHns NPOUNBLHON COCTaBMAIOLLEN SBNAETCS pasfen «ANeKTpoanHammKa», Tak
KakK 60NbWMHCTBO Mpodeccuin n crneymanbHoOe reid, OTHOCALLMXCA K 3TOMY MNpPOdnto,
CBA3aHbl C 3/1EKTPOTEXHUKOW U 3N1EKTPOHUKONA.

CopepxaHue yyebHOM ANUCLUNIMHBI, peannsyemoe L 1 Nogbl; OBKe 06y4atoLLmxcs no
npoeccusam 1 cneyuanbHOCTAM eCTEeCTBEHHO-HAY4YHO ) npoduas npodeccroHanbHOro
obpa3oBaHMA, He WMEEeT $IBHO BbIPaXXEHHOW NPOQPMALHOMW COCTaBMAKOWEN, TaK Kak
npogeccun n cneyuanbHOCTU, OTHOCALLMECA K 3TOMY Tpouio 0ByyYeHUs, He MMelT
NMPeMMyLLEeCTBEHHON CBA3M C TEM WAN UHBLIM pa3genoM rn.3ukr. O, nak >B 3aBUCMMOCTU
oT nonyyaemoin npoteccun CrO wunm cneymansHocTn CMO B pamkKax eCTeCcTBEHHO-
Hay4yHOro npoguns nNpogeccroHanbHOro 06pasoBaHna NoBbIWeE! MOe BHUTN HUE MOXeT
OblTb y[eneHo wu3yyeHuto pasgena «MonekynapHas ¢u3nka. TepMOAUHAMUKA»,
OTHAeNIbHbIX Tem pasfena «3INeKTpoAuHaMWKa» U OCOOEHHO Ten 3KOJI0rM4YeckKoro
cofiep>aHus, NPUCYTCTBYHOLWMX MOYTU B KXKAOM pasierne.



TeopeTnyeckme cBefeHMs N0 (hM3MKe  [JOMOM AKOTCA  AEMOHCTpauusmMu  ”
nabopatopHbiMK paboTamu.

M3yuyeHne ob6uieobpa3oBaTeNibHOM YYeO6HOW AMCUMNANHBLI «PU3NKa» 3aBepLUaeTcs
nofBefeHNeM UTOroB B popme AN PEPEHLMPOBAHHOIO 3a4eTa UM 3K3aMeHa B pamkax
NMPOMEXYTOYHON aTTecTauumm CTyAeHTOB B npouecce ocsoeHus OMOM CMO c
noslyyeHnem cpefHero obuwero obpasosaHua (MMKPC\ MMACC3) .

3.Mec30 yuye6HON ANCUUNNNHBLI B y4e6HOM MnaHe.

YuebHasa aucunnnnHa «Pusnka» sBnseTca yyebHbIM NpegMeTOM Mo BbI6OPY M3
06a3aTe/IbHON NpeAMeTHON obnacTn «EcTecTBeHHble Hayku» ®[ OC cpefHero obLero

06pa3oBaHus.

B npodeccnmoHanbHbiX  06pa3oBaTesibHbIX  OpraHu3sayusx, peann3yoLLmnx
obpasoBaTte/ibHYl MnporpaMmy cpegHero obuero obpasoBaHWs B npefeniax OCBOEHUA
Ororn CrI1O Ha 6a3e 0CHOBHOro obuwero obpase 3ji dusnka»
n3yyaetcsa B o6LleobpasoBaTe/lbHOM UMKAe ydyebHoto nnaHa OMOIM CMO Ha 6Gase
OCHOBHOro o6uwero o6pa3oBaHUs C MOMyYEeHUMEM CpefHero of:mer:- 06pa3oBaHus
(MAOKPC, MMCC3).

*B yue6HbIx nnaHax MMKPC, MMCC3 mecTto yvyebHo aucnu \ WHbl «Pun SKa» — B
cocTaBe 06U e06pa3oBaTeNbHbIX YYEOHbIX AUCUUNAUH MO BbIGOpPY, (HOPMUPYEMbIX W3
0653aTeNbHbIX NpeaMeTHbIX o6nacter ®rOC cpeaHero obuwiero obpasoBaHus, Ans
npoteccui  CMO u  cneumanbHocTeid  CMO  cooreeb ;BytOWero npoduns
npogeccroHanbHOro obpasoBaHms.

4. Pe3ynbTaTbl OCBOEHUS YUYEOHOW ANCUUNNANHBI  JIMYHOCTHBbIE,
mMeTanpeiMeTHble, NPeaMeTHbIe

OcCBOEHME COAEPXKaHUS YUeOHOW ANCUUNANHBI «DU3nKa» obecneynBaeT AOCTUMKEHNE
CTyfeHTaMu CneayoLwmnx pesynbTaToB:

* INYHOCT HbIX:

— YyBCTBO TOPAOCTM W YBaXEHUS K WUCTOPUM U [LOCTUDKEHUAM OTEYEeCTBEHHOM
(hM3NYEeCKON HayKW; (PM3MYECKM rpamoTHOe MoBefdeHMe B NPOMECcCUOHasbHOM
AeATENbHOCTM M 6bITY Npu obpalleHnn ¢ npubopaMu 1 yCTPOUCTBAMMU:

— TOTOBHOCTb K MPOAO/MKEHUIO 06pa3oBaHWs W MOBbIWEHUS KBaupuKauum B
n36paHHON MpPOdecCUoHanbHON AesATeNbHOCTU U O0O6BLEKTUBHOE OCO3HaHWe pPonu
(hM3NYEeCKUX KOMMNETEHL NI B 3TOM;

— YMEeHMe MCNob30BaTb 4OCTUXEHNSA COBPEMEHHON (HM3MUYECKOM HayKN N (hN3NUYEeCKnUX
TEXHONOIMA  ANA  MOBbIWEHUA COBCTBEHHOrO0 MWMHTENNEKTYyalbHOro pa3BuTUS B
BbIOpPaHHOW NpodeccMoHanbHON AeATeNbHOCTH,

13K3aMeH NPOBOAWTCA MO PeLLeHU0 NPOdecCMoHanbHOW 06pa3oBaTeNibHO i p . MUH 1 0 no 1> 1 b npyu n3yyeHun
YyUYebHON AncuMnanHbl «Dun3nka» Kak NpoduabHON Y4ebHOW ANCLUNNHBI.



— YMeHMe caMOCTOATENbHO A06bIBaTh HOBble 418 ce6a (YU3NYECKUE 3HAHUSA, UCMOMNb3YA
[15 3TOr0 AOCTYMHbIE UCTOYHUKMN MHDOPMaLUN:

— YMeHMe BblCTpanmBaTb KOHCTPYKTUBHbIE B3aUMOOTHOLUEHMA B KOMAH/E MO peLleHunto
o6l mx 3adauv;

—IlyMeHne ynpaeiAaTb CBOE NO3HaBaTe/bHOW AeATe/IbHOCTbI, NPOBOANTL CAMOOLLEHKY
YPOBHA COOCTBEHHOIO MHTE/IEKTYa/IbHOTO Pa3BUTUS;

- MeTanpeaMeTHbIX:

— WCNOJIb30BaHMe pas/IMYHbIX BUA0B NO3HABATE/IbHOW AeATe/IbHOCTW A/18 peLleHuns
(hM3nyeckux 3agay, NpMMeHeHNe OCHOBHbIX MeTOA0B No3HaHuA (HabnwaeHus,
ONMUCaHNSA, N3MEPEHUS, IKCMEPUMEHTA) ANA U3YUYEeHUS Pa3fInuHbIX CTOPOH OKpY>KatoLLein
LeCTBUTENIbHOCTU;

— WNCMNO0Nb30BaHMEe OCHOBHbIX MHTENNEKTYa/IbHbIX Onepauuii: NOCTaHOBKMW 3afayu,
(hopmynupoBaHua  runotes*  aHaimM3a UM CMHTe3a, CpaBHeHWs, 06006WeHuns,
cucTematmsauunm, BbISBNEHUA MNPUYUHHO-CNEACTBEHHbLIX CBA3ei, MOMCKa aHanoros,
(hopMynMpoBaHus BbIBOAOB A1 U3YUYEHWNS Pa3/IMUYHbIX CTOPOH (PU3NYECKUX 0OBEKTOB,
SIBIEHWI M NPOLLECCOB, C KOTOPbIMW BO3HMKaeT HEOOXOAMMOCTb CTaNKMUBATLCA B
npogeccnoHanbHOM cgepe;

— YMEHWe TreHepupoBaTb WUAEN W ONpefensaTb CpPefcTBa, HE0oOXoAWMbIE AN WX
peanusaumu;

— YMeHUe UCMNo/b30BaTh PasINyHble UCTOYHUKW ANA NONYYEHUA (PU3NYECKON WH-
(hopmaLmu, oueHNBaTb ee JOCTOBEPHOCTb;

— YMeHWe aHann3npoBaTtb U NPeAcTaBNATb UH(OPMALUIO B pa3IMYHbIX BUAAX;

— YMeHue ny6anYHO NpeacTaBnsATb pe3ynbTaTbl COGCTBEHHOIO UCCNeL0BaHNSA, BECTU
AUCKYCCUW, [OCTYMNHO M rapMOHMYHO co4yeTas cofepxxaHue v hopmbl NpescTaBISEMOMN
NHhopMaLunu;

- NpegMeTHbIX:

— Cc(hopMMpPOBaAHHOCTb NpPeACTaBfeHUt 0 ponu MU MecTe (U3UKM B COBPEMEHHOIA
Hay4YHOW KapTUHE Mupa; MNOHUMaHMEe (U3NYECKONW CYLWHOCTM HabnaaeMbiX BO
BceneHHON ABNeHWIA, ponn (PU3NKM B POPMUPOBAHUM KPYro3opa U (yHKLMOHANIbHOM
rpaMOTHOCTW YesloBeKa 411 peLleHnsa NpakTUYeCcKnX sagau;

— BNajileHne OCHoBOMoNararLWwmMy HU3nYecKUMU NMOHATUAMU, 3aKOHOMEPHOCTAMMU,
3aKOHamu v TeOpUAMM; YBEPEHHOE NCMNOJb30BaHNE PU3NYECKOW TEPMUHONOTUN

N CUMBOJINKN;

— BafleHne OCHOBHbIMM MeTo4aMW Hay4HOro Mo3HaH™ f, UCNOJIb3yeMbIMU 3 PU3MKE:
HabnoLeHNeM, ONUCAHNEM, U3MEPEHNEM, SKCNEPUMEHTOM;

— yMeHus obpabaTbiBaTb pe3yibTaTtbl U3MEPEHUIA, 06HAPYXXMBaTb 3aBUCMMOCTb

MeXay (U3NYecKUMU BeNMYMHaMK, O0ODBACHATbL MNOJyYeHHble pe3ynbm! n n pgenatb
BbIBOAbI;

— C(hOopMMPOBAHHOCTb YMEHUA pPeLlaTb (PU3NYECKMe 3a4auu;

— C(hOopMMPOBAHHOCTb YMEHUA NPUMEHATb MOJTyYEHHbIE 3HAHUA AN 0ObACHEHUA
YCNOBUI NpoTeKaHns (hU3NYeCKMUX SBIEHWIA B NpUpoe, NpodecCUOHanbHOM cgepe

N ANA MPUHATUA NPAKTUYECKMX PEeLLeHNn B NOBCEAHEBHOM XU3HU;

— C(hOpMMPOBAHHOCTb COGCTBEHHON NO3MLMM NO OTHOLIEHUIO K (HU3NYECKONA
MH(OopMaL MK, NoyyaeMoin 13 pa3HbIX UCTOYHMKOB.



5. Copep>aHue y4ebHOW ANCUUNNINHBI
BeepneHue
dun3nka — PyHhameHTanbHaA HayKa 0 Npupose.

EcTecTBEHHO-Hay4HbI1 METOA NO3HAHMWSA, €r0 BO3MOXXHOCTMN N FpaHunLbl
NMPUMEHNMOCTN. DKCMEPMMEHT 1 Teopusi B NpoLiecce NO3HaHWUSA MPUPOAbI.
MogenmpoBaHune hM3NYECKNX ABMEHUIA 1 NPOLLECCOB. Ponb aKCnepumeHTa 1 Teopumn B
npouecce No3HaHUs npupoabl. Pusmyeckas BeiMunHa. MoOrpewHOCT N3MEPEHN
(hM3nyecknx BennymH. ®usmyeckme 3akoHbl. paHULbI NTPUMEHUMOCTN PUINYECKNX
3aKOHOB. [MOHATUE O (hN3MYECKOM KapTMHE MuUpa. 3HaYeHne PU3NKN Npu 0CBOEHUN
npoteccuin CMO n cneymanbHocTelr CMO.

1. MexaHuKa
KnHemaTtnka. MexaHnyeckoe asuxxeHune. lNepemetieHune. Mytdy. CKOpoCTb

PaBHOMEpHOE MPSIMOIMHEHOe BMXEHUE. Y CKOpeHue. PaBHOMepeMeHHoe
npsiMonvHeliHoe aBMXeHMe. CBOGOAHOE NafeHne. [BMKeHue Tena, 6poWwesHOro nog
Yr/IOM K rOpU3oHTYy. BepexxnnBoe Npon3BoACcTBO PaBHOMepHOE ABVMXEHMe Mo

OKPY>XHOCTMW.

3aKoHblI MexaHUKK HbloToHa. MepBbili 3akOH HbtoToHA. Cuna. Macca. mnysbc.
BTopoit 3akoH HbtoTOHa. OCHOBHOW 3aKOH KMacCUMYeCcKoW AMHaMUKWN. TPeTuii 3aKoH
HbloTOHa. 3aKOH BCEMUPHOIO TATOTeHUA. ['paBuTauMoHHoe none. Cuna TaxecTu. Bec.
Cnocobbl n3mepeHns maccol Ten. Cuibl B MexaHUKe. bepexxninsoe nNpon3BoACTBO

3aKOHbI COXpaHeHUA B MexXaHUKe. 3aKOH COXpaHeHus nmnynbca. PeakTUBHOe
ABVXeHne. PaboTta cunbl. PaboTta noTeHUManbHbIX CUI. YKLWMNIOCTb. JHEPTUA.
Bepexxnnsoe npons3BoACcTBO. KnHeTnyeckasa aHeprus. MoTteHunanbHaa sHeprua. 3akoH
COXpaHeHUs MexaHU4ecKou aHeprumn. NpuMeHeHNe 3aKOHOB COXPaHEH, [,
JemMoHcTpaumm

3aBUCUMOCTb TPaeKTopumn oT Bbl60pa CACTEMbI OTCHET.
Buabl MexaHN4YecKoro ABUMXEHUS.
3aBMCUMOCTb YCKOPEHUSA Tena OT ero Macchl 1 CUJbl, ,D,EVICTBy}OU.leVI Ha Teno.

CnoxeHwue cu.

PaBEHCTBO M NPOTUBOMNONOXHOCTb HANPaBNeHUs CUN aelicTeus U NPOTUBOAEICTBMS.
3aBMCUMOCTb CUJbl YNIPYTOCTM OT AethopmaLuu.

*Cunbl TpeHus.
HeBecomocCTb.
PeakTnBHOE ABUXKEHME.

Mepexod NOTeHUMaNbHON 3HEPrun B KUHETUYECKY0 1 06paTHO. JTabopaTopHble
paboThl



ViccnepnoBaHue ABUXEHUA Tena Nop ,U,EIZCTBI/IGM MOCTOSSHHOW CUNbI.
M3yyeHne 3aKOoHa COXpaHeHMa nmnynbcea.

CoxpaHeHne MeXaHUYecKOo SHeprum Npu ABMXKEHUU Tena nof AeiicTBMEM CUN
TSOKECTU U YNPYTOCTH.

CpaBHeHUe paboTbl CUMbI C U3MEHEHMEM KUHETUYECKOI 3Hepruu Tena.

MN3yuyeHne 3aKOHOB COXPaHEHUs Ha NpuMepe ygapa WapoB U 6annncTnyeckoro
MasTHMKa.

N3yueHne 0cO6EHHOCTEN CUMbI TPEHUS (CKONMbXEHUS).

2. OCHOBbI MONeKYNsApHOIi QU3NKK 1 TepMogun: >

OCHOBbI MONEKY/IIPHO-KUHETUYECKOI Teopuun. MaeanbHblii ra3. OCHOBHbIE
MONOXEHUS1 MONEKYNSAPHO-KNHETUYECKOI Teopun Pa3Mepbl 1 Macca MONeKyN W
aToMOB. BpoyHOBCKoe ABuxeHune. Auddysns. Cunbl 1 SHEPrus MeXKMONEKYNApPHOro
B3auMogeiicTBMs. CTpoeHne razoo6pasHbIX, XUAKUX 1 TBepAbIX Tn. CKOpPOCTU
ABVIXXEHUS MONEKYN 1 Ux uamepeHue. MaeanbHblii ras. [aBneHune rasa. OCHOBHOe
ypaBHeHMe MONEeKYNAPHO-KMHETUYECKO Teopnm rasos. TemnepaTtypa v ee U3MepeHue.
BepexnMBoe NPon3BOACTBO [(a30Bble 3aKOHbI. AGCOMIOTHbIA HYNb TeMMNepaTypbl.
TepmoanHamuyeckas WKana TemnepaTypbl. Y paBHeHWe COCTOSHUA mugoa [bnoro rasa.
MonspHas ra3oBasi NOCTOSIHHas.

OcCHOBbI TepMoAgMHaMUKN. OCHOBHbIe MOHATUA W onpefesieHUsA. BHYTpeHHAN
3Heprus cuctembl. BHYTpeHHAA aHeprua ngeanbHoro rasa. PaboTa K Tennota Kwe
(hopmbl Nnepefaymn aHeprun. TennoemMKoCTb. Y jenbHas TennoebiKoCTb YpsSB  Hue
TennoBoro 6anaHca. MNepBoe Ha4yano TepMOANHAMUKKN. AAnabaTHbIA npouecc
MpuHUKMN aericTBMA TennoBoil MawmnHbl. KM Tennoto' o gsuratens. Bropoe Havano
TepMoANHaMUKK. TepMmoanHaMUyeckas LWKana Temneparyp. Xon04uU/bHble MalUUHBbI.
Tennosble gsuratenn. OxpaHa npupoabl. bepexxnmeoe Npons3son :BO

CBoiicTBa napoB. McnapeHne n KoHAeHcaums. iach.iuen v Hap v ero cBONCTBa.
ABCONMOTHAA M OTHOCUTE/NIbHAA BIAXKHOCTb BO3Ayxa. | wWw’ka pockl. KuneHue.
3aBMCUMOCTb TemMnepaTypbl KUMeHUs OT gaBneHns. |, crp r *nap N
NCNOMb30BaHNE B TEXHUKE.

CBOWCTBA XUAKOCTE. XapakTepucTuKa XnaKoro ¢ LLrosuvMm BeLlee ibu.
MOBEPXHOCTHBI CMIOM XMUAKOCTW. DHEPrus NMOBEpPX HOWIHero c.K.4. Vb, C.ls Ha
rpaHuLe XWAKOCTK C TBepAbIM TenoM. Kanunnspnsle . w

CBoiicTBa TBepAbIX Ten. XapakTepuctuka taepanrc» : cf - lW-.4NBY Ynpyrue
CBOICTBA TBEPAbIX Ten. 3aKoH Nyka. MexaHu4eckue CBOWCTBa TBEPAbIX Ten. Tennosoe
pacliupeHne TBEPAbIX TN U XUAKOCTEN. Bepexnnsoe NponsBoacTBo MNnaBneHue u

Kpuctannusauus. leMoHCcTpaymm

[BVXXeHne GPOYHOBCKMX YacTuL.



Anddysus.

N3meHeHWe aBNeHNs ra3a ¢ MU3MeHeHMeM TeMnepaTypbl NPK NMOCTOSAHHOM 06beMme.

N30TepMunyecknii 1 n306apHbIii NPoLLEecChl.

3MeHeHWe BHYTPEeHHen aHeprumn Ten npu coBepLleHnn paboTsl.
Mogenu TennoBbIX ABUTaTeNen.

KvneHune BoAbl NMpU NOHMXEHHOM [aB/IeHUN.

MCMXPOMETP U TUTPOMETP.

FBNeHNA NOBEPXHOCTHOIO HaTSHXXEHUS U CMAYMBaHWS.

KpucTtannbl, amopHble BeLLeCTBa, XXUAKOKPUCTANIN TeCKue Tena.

NabopatopHble paboThl
3amepeHne BNaXXHOCTM BO3AyXa.

N3mepeHne NOBEPXHOCTHOTO HATSXXEHUS XUAKOCTHU.

o JAT*
Ha6niogeHne npouecca Kpuctannmsauum Mayyenune gedopmanmm pacTaxeHus.

N3yueHne TeNNOBOro paclivpeHns TBEpAbIX Ten.

N3yueHne 0cO6EHHOCTEN TENNOBOro paclinpeHnst oAbl

3. OnekTpoanHamuKa

AnekTpuyecKoe nose. dneKTpMUecKme 3apsabl. 3aKOH COXpaHEeHUs 3apsiaa. 3aKoH
KynoHa. dnekTpuyeckoe none. HanpsXXeHHOCTb 3/1IEKTPUUYECKOro nons. MpuHumn
cynepnosnuuy noneit. Pabota cUn aneKTpPoOCTaTUYeCcKoro nons. MoteHuwman.
Pa3HOCTb NOTEHLMANOB. DKBUMOTEHLMNANbHbIE NOBEPXHOCTU. CBSA3b MeXay
HaMpPs)XEHHOCTbIO M PA3HOCTLIO MOTEHLMANOB 3NEKTPUYECKOTO HONA [ U3NeKTPUKK B
aNeKTpuyeckom none. Monspusauns AUaNeKTpUKoB. LSTpOBOAHNKM B 3N1CKTOUYECKOM
none. KoHgeHcaTopbl. CoeivHEHNE KOHAEHCATOPOB e 6aTapetn. JHeprus
3apSHKEHHOr0 KOHZeHcaTopa. DHEpPrus 3NeKTpUYeckow nons. bepexnmeoe
MpPoOu3BOACTBO.

3aKOHbI MNOCTOAHHOIO TOKA. YCNoBus, He06X0AMM C AN A AXX XHOB; Ms U
NnoALep>KaHnsa 3/ieKTpruyeckoro toka. Cuia Toka U NAOTHOCTbL Ke K. 34X0H Oma ans
yyacTka uenu 6e3 34C. 3aBUCUMOCTb 3N1EKTPUYECKOT0 CONPOTUB/IEHUSA OT
matepuana, AAvHbl 1 Naowaamn nornepevyHoro cel*n v nposo 4 \kA. 3aBUCUMOCTb
3NEKTPNYECKOr0 COMPOTUB/IEHNS NMPOBOLHNUKOB OT EeuUrnep Tuypbl.
ANEeKTPoABMXKYLLAN cuia UCTOYHMKA TOKa. 3akoH OMa Mosi 1o HOM uenwu
CoefMHeHMe NPoBOAHNKOB. CoefJMHEHNE UCTOUYHUKOB 3/IEKTPUYECKON 3HEeprum B

1
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6aTapeto. 3akoH [xoyns—JleHua. Pabota 1 MOLHOCTb 3/IEKTPUYECKOT0 TOKaA.
Bepexnuneoe Npon3BoACTBO TensoBoe AelicTBME TOK:.

ANeKTPUYECKNA T OK B pas/iMuHbIX cpefax. ANeKTPUYeCcKnin ToK B Metasnax.
SNeKTPOHHbIN ra3. PaboTa BbIXofa. DNEKTPUUYECKMIA TOK B 3NEKTPONNTAX.
AnekTponns. 3akoHbl dapaged. NpumeHeHne anekTpenusa 3 \  nvke. bepexnueoe
NMPOM3BOACTBO D/IEKTPUYECKMIA TOK B rasax u Bakyyme. MoHu3aums rasa. Bugbl
rasoBblx paspagfos. MoHATWe 0 nnasme. CBOWCTBA M .pi Meur'-me . eKTPOKHbIX
My4YKOB. DNEKTPUYECKUA TOK B NOMynpoBogHMKax O .TBeTwWwas NpoBOANMOCTb
noslynpoBOAHMKOB. M0oNynpoBOAHNUKOBbLIE NMPUBOPLI.

MarHuTHoe nose. BeKTop MHAYKUMN MArHUTHOro nons. [encrave < Arrmntro
NONS Ha NPSAMOJIMHENHbI NPOBOAHMK C TOKOM 3akoH Amnep?. BaaumopgeincTteue
TOKOB. MarHuTHbIN NoToK. Pa6oTa No nepemMeTeHKT> rpoBo * 1* m TOKO? B
MarHMUTHOM none. eCTBME MAarHUTHOIO MoNA I ABMXKYLWKIACA 3apag. Cuna JlopeHua.
OnpegeneHve yaenbHOro 3apafa. Y CKoOpuUTenn 3apsaXxeHHbIX YacTHO

ANeKTpOMarHUTHaa NHAYKUMA. dnekTpomarnH nbbl Ly ;N B.ixpceot
anekTpuyeckoe none. CaMonHAyKuUma. SHeprud \iai o,

JemoHcTpauun
B3avmofencTemne 3apsaxeHHbIX Ten.

MpOBOAHNKIN B 3/IEKTPUYECKOM MoSe.
OV3aneKTpuKN B 3NeKTPUYECKOM Mone.
KoHpeHcaTopbl.

Tennosoe feliCTBME 3/IEKTPUYECKOIO TOKaA.
Cob6CcTBEHHAdA U NpUMecHas NpPoBOANUMOCTb TO>MPOHOLHUKOB.
MonynpoBOLHMKOBbLIN ANOL,.

TpaHsucTop.

OnbIT IpcTepa.

B3anmogelicTere NpoBOAHUKOB C TOKaMMU.
OTK/NOHEHWE 3/IEKTPOHHOI0 NyykKa MarHUTHbLIM M . ;4.
AnekTpoasurarTes.

ANeKTpon3MepuTenbHbIE NPUOOPHI.
ANneKTpoMarHMTHas UHAYKLMA.

OnbITbl Papages.
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3aBucumoctb C caMOUHAYKLUMM OT CKOPOCTU M3MEHEHUS CUMbI TOKA U
WHAYKTUBHOCTM NPOBOAHMKA.

PaboTa anekTporeHeparopa. TpaHchopmaTop.

NabopatopHble paboThbl
N3yueHmne 3akoHa OMa Ana yyacTka Lenu, NocnefoBaTe/ibHOro U napannienbHoro

COeiNHEHMNSA NPOBOAHUKOB. N3yyeHne 3akoHa Oma gns NOMHON Lenu.
N3yyeHne aBNeHNA 3NEKTPOMArHUTHOW UHAYKLAN,
OnpeaeneHne KoauuMeHTa NOME3HOT0 AEACTBMA 3NEKTPUYECKOT0 YailHMKa.
.OnpefeneHne Temnepatypbl HATK laMnbl HaKanmMBan s
Onpepgenenvie 34C 1 BHYTPEHHEr0 CONPOTUBNEHMUA UCTOUYHMKA HANPSXEHUS.

4. KonebaHus 1 BOMHbI

MexaHuuyeckne KonebaHmnsa. KonebatenbHoe ABuxKeHue. MapMOHUYeCKue
KonebaHuns. CBobogHble MexaHU4eckne KonebaHuns. JINHeNHbIe MexaHNUYeckue
Koneb6artesibHble cucTeMbl. [peBpalyeHne aHeprum npyu KonebaTenbHOM ABUXEHUN.
CBobO0/Hble 3aTyxatlime MexaHnyeckne KonebaHus. BbIHYXAeHHble MexaHU4YecKume
KofebaHusA. bepexnneoe Npon3BoACTBO

Ynpyrue BofiHbl. MonepeyHble 1 NPOAO0NbHbIE BOMHbI. XapaKTePUCTUKN BOJIHBbI.
YpaBHeHVe NNOCKOW Geryuieil BonHbl. VIHTepdepeHUus BonH. MoHs rvue o andpakymm
BO/H. 3BYKOBbI€ BO/HbI. Y IbTPa3BYK U ero npumeHeHme

AneKTpoMarHuTHble KonebaHns. CBO6OAHbIE 3NEKTPOMArHUTHbIE KONnebaHus.
MpeBpalleHne aHeprnn B Kosebate/lbHOM KOHTYype. 3aTyxarouwue 31eKTPOMarHUTHbIe
KonebaHusa. MeHepaTop He3aTyXalLWmx 3N1eKTPOMarHUTHbIX KoebaHui.
BbIHYXXeHHble 3fieKTpuyeckne KonebaHus. MNepemeHHbIN TOK. eHepaTop
nepemMeHHOro Toka. EMKOCTHOE M UHAYKTUBHOE CONPOTUBEHUSA M; PEMEHHOIO TOKa.

A3akoH Oma An1a 3NeKTPUYEeCKoi Lenu nepemMeHHOro Toka. PaboTta n MOWHOCTb
nepeMeHHOro Toka. 'eHepatopbl Toka. TpaHcdepy;r pbl. 1ok \ TO* of. 4acTOThI.
Mony4yeHune, nepegada v pacnpegeneHne 3MeKTposHerH o bepexximBoe NPon3BOACTBO

'2NeKTPOMarHUTHbIe BOSIHbI. DIEKTPOMAarHMTHOE 4 Me Kak eobblil .. 4 MaTepum.
ANeKTpoMarHuTHble BO/HbI. BubpaTtop Mepua. Orkpbin ni K\ .06a: CObITLIA KOHTYP.
N306peTeHne paguo A.C. MNMonosbiM. IMoHATME O pagnMocBa3n. 1.pn:.. ovenne
3N1eKTPOMarHUTHbIX BOJSIH. bepexnnsoe nponssone ..

JeMoHcTpaymu
CB0OOHbIE 1 BbIHY)XEHHbIE MeXaHNYeCcKne KonebaHus.

Pe3oHaHC.
O6pa3oBaHMe M pacnpocTpaHeHNe YNpyrux BOJH.

YacToTa KonebaHUi 1 BbICOTa TOHA 3BYKa.
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CB0604HbIE 3N1EKTPOMArHUTHbIE KO/lebaHUs.
Ocuunnorpamma nepemMeHHOro Toka.

KoHfeHcaTop B Llenn nepemMeHHOro Toka.

KaTywka MHAYKTUBHOCTM B LIenn NepemMeHHOro Toka.
Pe3oHaHC B nocnefoBaTe/IbHOW Lenn nepeMeHHOro Toka.
V3nyyeHne n npuem 3NeKTPOMarHUTHbLIX BOJIN.

PagnocBasb.
"THi

NabopaTtopHble paboThl
N3yueHne 3aBUCMMOCTI Nepuofa KonebaHuii HUTAHOTO (MW MPYXMUHHOTO)

MafTHMKA OT A/IMHBbI HUTK (MK MaccChbl Tpys3a).

NHOYKTUBHbIE N EMKOCTHOE COMPOTUBNIEHNA B LIeNu NepeMeHHOro Toka

i

5. OnTtuka

Mpupoaa ceeta. CKOPOCTb pacnpocTpaHeHWs cBeTa. 3aKOHbl OTPaXKEHUSA 1
npenomneHus ceeta. NonHoe oTpaxeHune. JIMH3bI. 11a3 KaKk onTuyeckas cucrtema.
OnTtnyeckne npuoéopPHLI.

BonHoBble cBolicTBa cBeTa. HTephepeHLns cBeTa. KOrepeHTHOCTb CBETOBbIX
nydyei. IHTephepeHUmMsa B TOHKMX NeHKax. Mosockl paBHON ToNwWwmHbl. Kosnbua
HbloTOoHa. Vicnonb3oBaHMe nHTepdepeHLMn B HaykKe 1 rexHuke. Andpakuns ceeta.
Avdpakuma Ha Wwenu B napannefibHbiX nydax. QudpakynoHHas peweTtka. MNMoHATHE O
ronorpacguun. Monapmsayma nonepeyHbiX BoH. Monapusaumsa ceeta. [BoiHoe
nydenpenomneHue. MNonsponabl. Aucnepcusa ceeta. Buabl cnekTtpos CrekTpbl
ncnyckaHus. CrnekTpbl MOrNoWeHns. Y nbTpaduoseToBoe N MHPpPaKpacHoe U3nyyeHus.
PeHTreHoBCKMe nyun. Mx npmpoga u CBOMCTBA.

JeMoHcTpayuu
3aKOHbI OTPaXXeHUs U NPeioMIEHNA CBeTa.

[MonHoe BHYTpeHHee OTpaXKeHue.

OonTtuyeckme npuoéopPHI.

NHTepdepeHLna ceeTa.

Ondpakuma ceeta.

Monsapusaumns ceeta.

[MonyyeHue cnekTpa c NOMOLbIO MPU3MbI.

MonyyeHune cnekTpa CNOMOLLbIO ANGPAKLMOHHON PELLETKN.

CnekTpockon.
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NNabopaTopHble paboThl
N3yuyeHne n3obpaxeHUs NpeamMeTOB B TOHKOWA SINH3e.

N3yyeHne nHtepdepeHunmn n gudpakumm ceeta.

pafynpoBKa CneKTpocKona u onpefeneHne AvHbl BOMHbI CNEKTPaNbHbIX IMHWIA.
6. OCHOBbI cneunasibHON TeEOPUM OTHOCUTENIBHOCTK
VHBapnaHTHOCTb MOAYNSA CKOPOCTU CBeTa B Bakyyme. [locTynatbl DHLITeNHa.
MpoCTpaHCTBO U BpemMsa CreynanbHOW Teopum OTHOCMTENbHOCTU. CBA3b Macchbl U
3Heprum cBo60HON YacTuLbl. JHEprus nokos. bepexnneoe NpPoM3BOACTBO.
7. 9NemMeHTbl KBAHTOBOW (hU3NKU
KBaHTOBas onTwuKa. Tennosoe n3nyyeHne. PacnpegeneHve aHepruu B
crnekTpe abcontoTHO YépHoro Tena. KeaHToBaa runotesa MnaHka. ®OTOHbI.
BHewWwHUn gotoanekTpnyecknin apekT. BHYTpeHHUIA (oToaddeKT. Tunbi
(hoTo3anemeHTOB. [laBnieHne cBeta. MOHATUE O KOPNYCKYNAPHO-BOTHOBOW NpUpoAe
cBeTa.
®dun3nka aToma. Pa3BuTune B3rNAL0B Ha CTPOEHMe BeLLECTBa
3aKOHOMEPHOCTWN B aTOMHbIX CMeKTpax BogopoAa. HAnepHad mogenb a oma. OnbIThl
3. Pesepopaa. Mogens atoma Bogopoda no H.bopy. M'mnoTesa ge bponns.
CooTHOWeEHMe HeonpefeneHHocTel [Meli3eH6epra. KBaHTOBbIe reHepaToobl
8. Jsonouna BceneHHo
CTpoeHune v pa3BuTue BceneHHoi Halua 3Be3gHasd cuctema — ) anaktuka. Apyrue
ranakTuku. beckoHe4yHOCTb BceneHHoi. MoHATME 0 KOCMONOrMuK. PaclimpsioLLasncs
BceneHHasa. Mogenb ropsiueit BceneHHoil. CTpoeHue 1 npoucxoxaeHue ManakTuk.
TémHasa maTepua U TEMHas aHeprus.

3sonwouma 3Be3q. Fvmnotesa NpoucxoxaeHnn ConHeYHonW ba»ubl,
TepMosfepHblii cnHTe3. MNpobnema TepMOALEPHON 3HepT CT. <U. TTca, ua ConHua u
3Be34. OBOMOLNA 3Be3. bepexnvBoe Npon3BoACTBO

MpoucxoxaeHne CONHEYHON CUCTEMBI.

JeMoHcTpayuu
ConHeyHasa cuctema (Mogenb).

doTorpadumu nnaHet, cAeNaHHble C KOCMUYECKUX 30H[0B.
KapTa JIyHbl 1 nnaHeT.
CTtpoeHune v 3Bontoumns BeceneHHoW.MpumepHble TeMbl pethepaToB (4OKNAA0B),

NHAONBUAYa/IbHbIX NMPOEKTOB

e AnekcaHgp FpuropbeBny CTONETOB — PYCCKUIA QU3NK.

e <AfnekcaHap CtenaHoBuY MONoOB — PYCCKUIA YUEHbI, n306peTaTenb paano.
e AnbTepHaTBHas 3HepPreTuka.
* AKYyCTUYECKME CBOICTBA MOYNPOBOAHNKOB.
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* AHape Mapn Amnep — OCHOBOMOJIOXXHWUK 3NEKTPOAUHAMUKN
* ACUHXPOHHbIN ABUraTeb.
* AcTepongbl.

* ACTPOHOMMUS HALLUX AHEWN.
* ATOMHaa Qusnka. N3otonbl. NpuMeHeHne pagnoaKTUBHbLIX U30TOMNOB.

* BeCKOHTaKTHble MeTOAbl KOHTPONA TeMnepaTypbl

* BNonsipHble TPaH3UCTOPbI.

* Bopuc CemeHoBMY AKOOU — (DU3MK N n306peTaTesb.
* Bennyaiiune oTKpbITUS (U3NKMN,

e Buabl 3NeKTPMYECKMX pa3psagoB. DNeKTPUYecKne paspsidbl Ha cny6e yenoBeka.

* BivsaHue geekToB Ha (hnsnyveckme CBOMCTBA KPUCTaN/OB.
* BceneHHas 1 TeMHaa martepus.

s Fanuneo Manuneit — 0OCHoBaTe/lb TOYHOIO €CTECTBO3HAHUS.
e [Conorpaus 1 ee NpUMeHeHwMe.

o [IB>KeHMe Tena NepeMeHHON Macchbl.

o InthpaKkuma B HalLein XN3HW.

« XKufkue Kpuctansol.

* 3aKOHbl Knpxroga gns anekTpuyeckoin Lenw.

* 3aKOHbI COXpaHeHUs B MEXaHUKe.

e 3HaYeHne OTKpbITUIA anunes.

* /iropb BacunbeBny KypuaToB — (hM3MK, OpraHnW3aTop aTOMHOM HayKN W TEXHUKN.

*/Ilcaak HbIOTOH — co3aTe/lb KNacCU4eckonm usnku.

* /Icnonb3oBaHne 3/1eKTPO3HEPTUN B TpaHCnopTe

» Knaccmukaumsa v XxapakTepUCTUKN 3/IEMEHTaPHbIX YacTuL,.

* KOHCTPYKLMOHHAA NPOYHOCTb MaTepuasna u ee CBA3b CO CTPYKTYPOIA.
* KOHCTpYKUMA 1 BUAbI Na3epos.

* KpnoanekTpoHnKa (MUKPOINEKTPOHNKA U XO t0[).

* JlazepHble TEXHOMOTUN N UX UCNOMb30BaHNMeE.

* leoHappo ga BuHUM — yuyeHblli 1 n3obpertatesb.

e MarHUTHbIE N3MepPeHnst (MPUHLMMNbI MOCTPOEHUS NMPUBOPOB, CNOCO6LI M3MepPeHNS

MarHMTHOIO NOTOKa, MarHUTHOW UHAYKLUN).

* Mainkn ®apafent — co3gatesib y4eHUs 06 31eKTPOMArHMTHOM Mofne.

* Makc lMnaHK.

* MeTo4 MeyeHbIX aTOMOB.

* MeTofbl HabNOAEHUSA U perncTpayum pannoakTU3HbIX U3NYYEHUIA 1N YacTul,
* MeTobl onpeaeneHns naoTHOCTH.

e Muxann Bacunbesny JTOMOHOCOB — YYeHbli 3HLUKAOMEANCT.

* Mogenun atoma. OnbIT Pesepthopaa.

* MonekynapHo-KNHETUYECKas Teopua naeanbHbIX rasos.

* MONHMA — ra3oBblii pa3psas B MPUPOLHbIX YCIO0B X.

*HaHOTeXHONOrMA — MeXAucuunanHapHas obnactb QyHAAMeHTaNbHOM
NPUKNAAHOW HayKN U TEXHUKW.

* Hukona Tecna: Xn3Hb U Heo6blYaiiHble OTKPbITUA.
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* Hukonai KonepHuk — co3gaTe/ib re/IMoLeHTPUYECKON CUCTEMbI MUpPa.
* Hunbc bop — oAuH K3 co3gaTenieli COBPEMEHHON UMK,
* HykneocnHTes Bo BceneHHOW.
* Ob6bACHEHME (POTOCUHTE3A C TOYKM 3PEeHUS PU3NKMN.
» OnTnyeckmne ABNEHNA B NPUPOLE.
* OTKPbITME M MPUMEHEHNE BbICOKOTEMMNEPATYPHON CBEPXMPOBOLMMOCTH.
* [lepeMeHHbIN 3NeKTPUYECKUIA TOK U €ro NPUMEHEHNeE.
* [Mna3ma — 4YeTBEpPTOE COCTOAHME BELLECTBA.
* MnaHeTbl COMHEYHON CUCTEMDI.
* [MoNynpoBOAHNKOBLIE AaTYMKN TeMnepaTypsbl.
e [TprMeHeHMe XULKUX KPUCTaNN0B B NMPOMbILLIIEHHOCTH.
* [IpMeHeHne A4epHbIX PeakTOpPOB.
* Mpupoga heppomarHeTnsmMa.
* [MpobnemMbl 3KONOTMKN, CBA3AHHbIE C UCMO/Ib30BAHNEM TeMn0BbIX MaLIUH.
 [1pon3BOACTBO, NepeAaya U UCNONb30BAHNE 3NEKTPOIHEPTUMN.
* [MpouncxoxpaeHne COTHEYHON CUCTEMBI.
* [1be303N1EKTPUYECKNIA 3(EKT €ro NPpUMeEHEHNeE.
* Pa3BnTune cpefcTB CBA3N U pagmo.
* PeakTuBHble ABMraTenIn U OCHOBbI paboTbl TEMN/0BOM MallWHbI.
* PENNKTOBOE N3NYyYEHMeE.
e PeHTreHoBckue nyuun. ViIctopusa oTKpbITUA. T1pUMeEHEHMe.
* PoXKaeHne 1 3BontoLmnA 3834,
* Ponb K.3.L1MONKOBCKOT0 B pa3BUTUN KOCMOHABTUKM.
* CBET — 3/IeKTPOMarH1MTHas BOJHa.
*Ceprein MaBnoBny KoponeB — KOHCTPYKTOP M OpraHvM3atop MNpou3BOACTBA
PaKeTHOKOCMMYECKOIN TEXHUKMN.
* Cunbl TpeHuA.
* CoBpeMeHHas CnyTHUKOBaA CBA3b.
» CoBpemMeHHasa (hM3nyeckas KapTnmHa mupa
* COBpeMeHHbIe cpeacTBa CBA3M.
» COMHLE — WCTOYHUK XKXN3HN Ha 3eMre.
» TpaHcgopmartopsbl.
* Y nbTpa3sBykK (NonyyvyeHne, CBOMNCTBA, NPUMEHEHME).
* YnpaB/isemMblil TEpMOSILEPHbIA CUHTES.
* YCKOPUTENU 3apAXEHHbIX YacTul,.
* dun3MKa N My3blKa.
» du3nyeckne CBOMNCTBA aTMOCHEPSI.
* ®OTO3/IEMEHTHI.
e doToahekT. NMpumeHeHne ABeHNA PoToaPdeKTa.
» XaHc KpuctunaH 3pctes — OCHOBOMOOXHUK 3/1eKTPpOMarHeTmsma.
* YepHble Ablpbl.
e LLIkana 3NeKTPOMAarHUTHbIX BOJIH.
* DKO0rn4yeckKre npobaembl 1 BOSMOXKHbIE MYTU UY PELUEHUSA.
17



ANeKTpoHHas NPoBOAMMOCTL MeTanoB. CBepXNpPOBOANMOCTb.
3AMUNnin XpuctmaHosny J1eHU — PYCCKUIn (PU3NMK.

6. TemaTu4yecKoe naaHMpoBaHue yyebHon gucumnamHbl OY /[ n. 03 dunsnka

HanmeHoBaHue pas3fenos n Tem Konnyectso yacos CamocTosTenbHas

ayAMTOPHOW Harpysku paboTa
Bcero MpakTnyeckune un
nabopaTopHble

paboThbl
BeeaeHune ' 2 1
1  Pasgen  MexaHuKa 38 19
Tema. KnHemaTtuka TOUKM. 9 4
>? )
1 Tema. 3aKoHbl MexaHWKU HbloTOHA | 15 1 8
n
fl 1 Tema. 3aKOHbl COXPaHEHUA B MeXaHUKeE. 14 2 7
2. Pasfen MonekynspHasa gusnka. 24 12
TepmogmHamumka.

2. Tema. OCHOBbl MOMIEKYNAPHO - A 4

KUHEeTUYECKOW Teopuu.
2. Tema. OCHOBbI TEPMOLNHAMUKMN 6 3
2. Tema. CsoiicTBa napoB 4 1 2
2. Tema. CBOWCTBa XUAKOCTENR 3 1
2. Tema. CBoiicTBa TBEPAbIX TeN 3 1 2
Pasgen dnektpoguHammnka 54 27
Tema. OnekTpuyeckoe rnose 14 7
3. Tema. 3aKOHbl MOCTOAHHOIO TOKA. 17 1 9
3. Tema. DNeKTPUYECKMIA TOK B PasinyHbIX 4 2

ax

3. Tema. MarHuTHoe none. 13 7
3. TeMa. SneKTpoMarHuTHasa UHAYKLUMA 6 1 2
4. Pasgen KonebaHus 1 BOSHbI 22 13
4, Tema. MexaHn4yeckne KonebaHus 5 3
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Tema. Ynpyrue BO/HbI 5
Tema. 31eKTPOMarHuTHble KonebaHus 7
Tema. ONeKTPOMarHNUTHbIE BOJIHbI 5
Pasgen OnTuka 12
Tema [lNpupopga cseTa 5
Tema. BonHOBbIE CBOIMCTBA CBETA 7
OCHOBbI CreymansHOW Teopumn 6
OTHOCUTENbLHOCTU

Pasgen 2nemMeHTbl KBaHTOBOW (M3NKKN 14
Tema. KBaHTOBas onTuka 7

Tema. ®un3unKa atoma

Pasgen dBontoums BceneHHoW 8
Tema. CTpoeHue 1 pa3BuTUe BceneHHo

|
Tema. JBoswoumna 3Bésg. F'vmnortesa 4
nponcxoxaeHns ConHeYHO CUCTEMBI
NToro 180

[ e

90
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7.XAPAKTEPUCTUKA OCHOBHbIX BUAOB Y YEBHOWN AEATE/IbHOCTW
CTYAEHTOB

CogepxxaHue

06y
BeeneHune

YeHUNA

KuHemaTuKa

XapakTepucTnKa OCHOBHbIX BUAOB LeATEebHOCTU CTYAEHTOB
(Ha ypoBHe y4ebHbIX AeliCTBUN)

YMeHUsA NOCTaHOBKW Lieniel feATeNbHOCTH, NNaHUPOBaHUS
COGCTBEHHOMN JeATENbHOCTU AN JOCTUXEHUSA MOCTaB/EHHbIX
uenen, NpeLBULEHNA BO3MOXHbIX Pe3y/bTaToB 3TUX AeNCTBUMN,
OpraHM3aunmn camoKOHTPOMA N OLEHKWN T ONTYYEHHbIX Pe3y/ibTaTos.
Pa3BuTne cNoCo6HOCTU ACHO M TOYHO M3naratb CBOU MbIC/K,
NOrMYeckn 060CHOBbLIBATL CBOK TOYKY 3PEHUA, BOCMPUHUMATL U
aHanu3npoBaTb MHeHUs cobeceHNKOB, NpPU3HaBas NpaBo LPYroro
4eN0BEKA Ha MHOe MHEHMUe.

Mpoun3segeHne n3MepeHns PU3NYECKNX BEIMYNH U OLEHKA
rpaHuLbl MOrpeLHOCTen N3IMepPeHUI.

MpepcTaBnieHne rpaHnLbl NOrPeLLHOCTEA U3MEPEHUIA MpU
MOCTPOEHUN rpadurKoB.

YMeHVe BbICKa3blBaTb rMMnoTe3 1 419 06bACHEHUSA Hab1t04aeMblX
ABNEHNA.

YMeHue npegnaratb MOAeNnN ABNEHWNIA.

YKa3aHue rpaHul, npuMeHUMOCTU (PU3NYECKNX 3aKOHOB
N3noxeHne OCHOBHbIX TMOMIOXKEHWUA  COBPEMEHHOW  Hay4yHOM
KapTWHbI MuUpa.

MprBeaeHne NPUMepoB BAUAHUSA OTKPbLITUIA B (DU3NKE Ha
nporpecc B TEXHUKe U TEXHONOIMW NPON3BOACTBA.
Ncnonb3oBaHMe MHTepHET AN noucka uHgopmauuu

1. MEXAHNKA

MpefacTaBieHNe MeXaHWYECKOro ABUKEHUSA Tena
YPaBHEHUAMWN 3aBUCMMOCTU KOOPAUH | U NPOEKLNein CKopocTu
0T BpeMeHW. MNpeacTaBNeHNE MEXaHWYECKOro ABMXXEHUA Tena
rpamkamm 3aBUCMMOCTU KOOPAUHAT MU NPOEKLUMen CKOpoCTH OT
BPEMEHMN.

OnpepgeneHve KOOpAMHAT NPOMAEHHOrO NYTU, CKOPOCTK
M yCKOpeHusa Tena no Mpadu <am 3aBUCUMOCTU KOOPAUHAT U
NpoeKLuii CKOPOCTM OT BpemeHu. OnpeaeneHne KoopauHat
NMPONAEHHOr0 NyTKN, CKOPOET U U YC KO
ypaBHEHMAM 3aBUCUMOCTM KOOpPAMHAT U NPOEKLUA CKOPOCTK
OT BPEMEHMN.

MpoBefeHMe CP.BNUPENLY >0 aHannu3a PaBHOMEPHOTo U
paBHOMNEPEMEHHOIO ABMXEH .

YKaszaHue Ucnosib3oBaHMA NoCTynaTeslbHOro U
BpaLLaTeNbHOro ABMXKC ali I FCXHUKe



3aKOHbl MeXaHUKM
NHbHOTOHA

3aKOHbI coXpaHeHus
B M€XaHUKe

MpuobpeTeHne onbiTa paboTbl B rpynne C BbINOSHEHWEM

pasINYHbIX CouManbHbl  PONeN.
Pa3paboTka BO3MOXHOW CUCTEMbI AeACTBUIA U

KOHCTPYKLUW Ans 3K HTa/IbHOr0 ONpeAeneHus
KMHEMaTUYECKNX BENUUYUH
MpeacTaBneHne MHAOPMaLUK 0 BUAAX ABUXEHWUS B BUAE

Tabnuubl

m OO6bsACHeHMe [AEMOH :TpaLMOHHbIX 3KCNEePUMEHTOB,
NOATBEPXKAAKLWNX 3aK0b WHEpLUK
M3mepeHne maccol Tena
i3mepeHune cunbl B3aUMOAENCTBUA TeN
BbluncneHue 3Hauye mn no 38 ( HbIM 3HAYEHUAM MacC
B3aMMOENCTBYOTMW I TeN - UX YCKOPEHWUIA

m BbluncneHne 3HayeHMs YCKOPEHWI Ten MO W3BECTHbIM
3HaYyeHUsIM AeNncTBY .OH,, CWA U Macc Ten
CpaBHeHwMe cn BMSA U NPOTMBOAENCTBUSA
MpMMeHeHNe 3aKOHa BCEMUPHOK TATOTEHUA NpPU pacyeTax
cun n yckopeHuin LWanme> (

m CpaBHeHue yc ;HMA Ha nnaHeTax
ConHeyHon cuctem’

m BbigeneHne B TekcTe Yy4yeOHMKA OCHOBHbIX KaTeropui
Hay4HON MHhopmayumn

MpumeHeHNe 3aKOHa eHuns
N3MEHEHWNIA CKOPOCTeN Ten r c ’penc n X
N3mepeHune paboTbl CU N U3MEHEHWNE KMHETUYECKON 3Heprum
Tena. BblumcneHve paboTbl CUN Y U3MEHEHUS KMHETUYECKOW
3Heprum Tena.

BbluncneHme noTeHuManbHOW Heprum )c i B rpaBUTaLMOHHOM
none. OnpegeneHne NOTeHLMasb 30/ 3HEPrum ynpyro
feopMUpPOBaHHOK * ov gethopmaymmn n
XECTKOCTM Tena.

MpYMeHeHWe 3aKOHa COXPaHeHUs MeXaHW4YeCKON aHeprnumn npu
pacyeTax pe3ynbTaTOB B3aMMOZENC NBUIA TeN rpaBUTalMOHHbIMK
cunamy u cunamm ynpyrocTu.
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YKaszaHue rpaHuy, npir
YKaszaHne yUYebHbIX AUCLUNANH, NpUu U3
MCNOMb3YHTCA 3aKOHbI COXPaHEHUS

TOpPbIX
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Copfep>xaHue
06y4yeHuA

XapaKTepucTnUKa OCHOBHbIX BUAOB LeATE/IbHOCTH
CTYAEHTOB
(Ha ypoBHe yUYebHbIX 4eCTBMIN)

2. OCHOBbI MOMEKY/TAPHOWN ®U3UKWN U TEPMOAVHAMUKUN

OcCHOBbI
MONEKYNAPHON
KMHE T MYecKoin
Teopuu.

N peanbHblinl ras

OCHOB®I
TepMoAgNHaAMUKN

BbINo/sIHEHNE 3KCMEPUMEHTOB, CNYXaLinx A 060CHOBaHUS
MONEKYNAPHO-KNHeTnYeckon teopumn (MKT).

PelleHune 3a4a4 C NPMMEHEHNEM OCHOBHOIO YpaBHEHUS
MONEKYNSAPHO-KMHETUYECKOW TeOpuMn ra3os.

OnpefeneHvie napaMeTpoB BeLLLeCTBa B ra3o06pasHoOM
COCTOSIHUW Ha OCHOBAaHW € YpaBHEHWNA COCTOSAHUA MAEaNbHOro
rasa.

OnpefeneHvie napameTpoB BELLECTBA B ra3006pasHOM
COCTOAHUMN N NPOUCXOAALLNX NPOLECCOB MO rpaukam
3asucumoctu p (T), V (T), p (V).

JKcnepuMeHTanbHOe nccnefosaHue 3asmcumoctu p (T), V
(T), p (V). MpeacTtaBneHne B BuAe rpaymkoB M30XOPHOTO,
1306apHOr0 1 M30TEPMMUYECKOr0 NPOLLeccoB

BbluncneHune cpefHeil KNHETUYECKOW 3HEPTUX TEMNOBOIO
ABVKEHUSA MONEKYN Mo U3BECTHOM TemnepaType BeLlecTBa.
BbicKasbiBaHWe runoTtes 4719 06bACHEHNA HABNO4aeMbIX
ABMIEHWIA. YKa3aHWe rpaHuL, NMPUMeHUMOCTN MOAeNN
«naeanbHbln rad>> 1 3akoHOB MKT

3mepeHne KonnyecTBa TENOThI B npoueccax
Tensonepegayn. Pacyet KonmyecTsa TEMIOThI,
HeobXx04UMOro A/ OCYLLEeCTB/IeHNS 3aaHHOI0 npotecca ¢
Tennonepegayein. PacueT N3MEHEHNSA BHYTPEHHEWN 3HEPTUK
Ten, paboTbl M NepefaHHOro KOMYecTsa TenaoThl ¢
MCNONb30BaHMEM MEPBOro 3aKOHa TepMOAMHAMUKN.

PacueT paboTbl, COBEPLUEHHON Fa3om, No rpadmky
3agucumoctu p (V).

BbluncneHune paboTbl ra a, COBEPLUEHHOW NPU U3MEHEHUN
COCTOAHMSA NO 3aMKHYTOMY UuMKny. Beluncnenne KM npu
COBepLUEeHNM ra3om paboTbl B npoueccax U3MeHeHus
COCTOSAHUA MO 3aMKHYTOMY LMKN> O6bSACHEHWE MPUHLMIMOB
[EeNCTBUA TEMJIOBbIX MaWWH [eMOoHCcTpauma ponn (Gu3nku B
CO3JaHNM W COBEPLLUEHCTBOBAHMUW TENNOBbIX ABUTATENEN.
3noxkeHne cyTu 3Kp/or nyeckux foo6sem, 06yCcnoBieHHbIX
paboTol TennoBbIX .'ynTaTenein n peaaoXxeHne NyTm mx
peLueHuns.

YKasaHue rpaHuy, NnpuMMeHUMOCTA  aKOHOB TePMOLMHAMUKN.
YMeHue BeCTU Aua Baib MHeH . OMMOHEHTA,
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CsoiicTBa napos,
YKUAKOCT e,
TBEpAbIX Ten

JneKkTpocTaT nKa

CopeprkaHune
06yyeHuns

y4acTBOBaTb B JVCKYCCUMN, OTKPbIT ' BblpaXkaTb M OTCTanBaTb
CBOIO TOYKY 3pEHUA.

YKasaHue y4ebHbIX AUCLMUMANH, NPU U3YHYEHUUN KOTOPbIX
NCNONb3YKT Y4ebHbIi MaTepman «OCHOBbI
TEPMOLUHAMUKU»

Vi3mMepeHne BNaXXHOCTN BO3AYyXa.
PacyeT KonnyecTsa TennoTbl, HEO6XOANMMOTO AN
OCYLLLECTBNEHMA MpoLecca nepexofa BeLwecTsa U3 04HOro
arperatHoOro COCTOfIHMA a Apyroe.

JKcnepnMeHTanbHOe KUCCef0BaHMe TennoBbiX CBONCTB
BellecTBa. NpvBeseHVe NPUMEPOB KanWUINAPHbIX ABNEHUIA B
ObITY, MPUpPOLe, TEXHUKE.

WccnepoBaHne mexaHUYeCKUX CBOMCTB TBepAbIX Terl.
MpuMeHeHVe (U3NYECKNUX MOHATUMA N 3aKOHOB B Y4e6HOM
maTepuane npopeccmoHanbHOro xapakrepa.

Ncnonb3oBaHue VIHTepHeTa gn1a noucka MHQopmaumnii o
pa3paboTkax U NPUMEHEHUAX COBPEMEHHbLIX TBEpAbIX U
aMOpP(PHbLIX M aTep M anos

3. DNeKTpoONnUT* MUKU

BbluncneHne cun B3ar uni(Cics Y -bl rovey n>n
3NEeKTPUYECKMX iapsagoB

BbluncneHune Hanp] OCTM 3/IeKTPNUYECKOro noas of4HOro
N HECKONbKUNX MYeCKTIX 3apAL0B.

XapaKTepucTUKa OCHOBHbIX BUAOB AeATE/IbHOCTM
CTYAEHTOB
(Ha ypoBHe y4YeOHbIX feicTBU I}

BbluncneHne NoTeHNM, 0 MOoNs 0AHOIO M
HECKO/bKINX TOUEYHbIX 3MEKTPUUYECKMX 3apAf0B. M3amepeHue
PasHOCTW NOTEHLMANOB.

N3MepeHMe 3HEeprum 3NeKTPUYECKOro Mons  3apsKeHHOro

KOH/leHcaTopa.
BbIUMCNIEHNE SHEPT I > EeKTPUYEEKOIO MONMS  apsXKeHHOT0

KOHJeHcaTopa.
Pa3paboTka nniaHa U BO3MOXXHOW CXeMbl AEACTBUIA

9KCMEePUMEHTANbHEr0  .peAeNeHnY  N-NCTPOEMKOCTH
KOHZieHCcaTopa U AN3NEeKTPUUYECKO MPOHMLAEMOCTH
BellecTBa.
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MOCTOAHHBIN TOK

[MpoBeAeHWe CpaBHUTENLHOIO a dHNOHHOIo "
3/IEKTPOCTAaTNHECKOIO nonemn

A3smMepeHne MOLLHOCTU 3NEKTPUYECKCM N3mepeHune
3/AC v BHYTPEHHEro CONpPOTUBEHNS UCTOYHMKA TOKa.
BbIMonHeHMe pacyeToB CU/bl FOKa W Hanpsi>XXeHWin Ha
yyacTKax anekTpuyeckux uenein. O6bACHeHMe Ha npumepe
3N1eKTPUYECKON L A UCTOM NN roka (34C), B
Kakom cfiyyae v 53Heprum paboTtaet B
pexxume reHepaTopa, a B KAKOM — B peXxumMe notpebutens.
OnpegeneHne TemnepaTypbl HATW HakanuBaHuA. V3mepeHue
3N1eKTPMYECKOr0 3aps It 3/1eKTPOHa.

CHATWe BOMbTaM YepHOU Xap

[MpoBefeHMe CPaBHUTEN bHO O POBOAHUKOBLIX
ANoa0B N TPUOAOB.

Wcnonb3oBaHne WHTepHeT? Tnsa -8B ®m MHpopmauum o
nepcnekTuBax pa3Bb"HA ; Npo.- , o TEeXHUKMW.
YcTaHOBKa MNPUYMHHO-CNE, fib ' O6bsACHEHME

NpUPOoabl 3MEKTPUUECKOr0 TOKAa B MeTanfax, 31eKTPonuTax,
rasax, Bakyyme u nosyrnpoBoAHMNKaX
MprYMeHeHMe 3NMeKTPONN *a B TEXHUK.;

[MpoBeneHune A eNbHOTou
CaMOCTOAITe/IbHOrP rasoBbIX paspsaLoB
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MarHuTHble
SABNEHUS

MexaHn4yeckue
KonebaHus

CopepxxaHune
oby4veHuns

N3mepeHne n.1 nons. eHunecun,
AeACTBYIOLMX HA MPOBO AHMK C TOKOM B MarHMTHOM rore.
BbluncneHne cun, AeACTBYIOLMX Ha 3NeKTPUUECKUA 3apsaa,
ABUXYLLMIACS B MAarHUTHOM Tofe.

NcenenoBaHne SBNEHNIA MEKTPOMArHUTHOW - HAYKUUK,
CaMOUHAYKLUN.

BbluMClEHME 3HEPTUM MArHUTHOTO MONS.

O6bsICHEHVE MPUHLUNA AECTBUSA 3NEKTPOABUTATENS.
O6bsACHEHME NPUHLMNA AelicTBUS reHepaTopa

3/1EK TPUYECKOro roka u prnbopos..
O6bACHEHMe NpUHLMNa AencTBns macc-crnek'porpaga,
ycKopuTenen 3apsas - yacTuy,. O6bACHEHME ponn

MarHUTHOIO NonsA 3emM/IN B XXU3HN paCTEHI/IVI, XWNUBOTHBbIX,
yenoBeKa.

MpuBegeHue npum* (hakTnye rms
N3YyUYEHHbIX ABNEHU-. N 4 AN NOMBOPOB, YCTPOWCTB.
MpoBefeHne cpaBH 1 a t *KI CBOWCTB

3/1eKTPOCTAaTUYEeKOro, Ma-;i<m - 0 1 BUXPEBOro
3NEeKTPUYECKMX MONei

O6bACHEHNE Ha NpUM FTHUTHBIX ABNEHWIA, MOYeMy
hun3nky monnu IBat! iak \ era gu:umn TuHy

4. KOJIEBAH1H>* M Hlbl

NccnegoBaHme 3aBUCMMOCTM NEPHM fa KonebaHwui
MaTeMaTMUYecKoro MasiTHMKa OT i O anyHbl MaccChl U
amnanTyabl KonebaHuii Mccnefo Wr  3aBUCKMMOCTM

nepuoga KonebaHwmi a ' W. T A0 Macchbl u
XKEeCTKOCTK np) crer-rae nepnoga KonebaHwmii
MaTeMaTMUYeCcKOo YasiMnka H 1m..i M ".HNMOero

ANVHBL. Bbluncnedn; mr 4y 0.-4T ;4° .TaHa
npyxwuHe MO BPCCU .(H T ¢ H'" X XecTkoctu
MPYXWHbI.

BblpaboTKa HaBb KOB BOCNPUHUMATL, aHa/IN3nMpPOoBaTh,

nepepabarbiBaTb X M o4 i ag.
COOTBETCTBUM C MOCTa X € blau 3agavyamu.
MpuBedeHne rgplme g Ba . o - i .MeXaHNYecKnx

cuctem. Mpose

XapakTepHa X & BHb .- A 1:4AA€NbHOCTU
CTYAEeHTOB
(Ha ypOBHE YMEPHbIX AENCTBUIA)
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Ynpyrue BofHbl

SNeKTPOMarHnTHble
Kone6aHus

ONeKTpoOMarHuTHble
BOJ/IHbI

N3mepeHune onvHbl $8>k0B iB | = BO pe > o aram
HabMOAEeHNIN NHTepeC M-Nwua >3\T;1,3bIX BOJH.
HabnogeHne 1 00b/Y ssfH1 B I an W repgepeHunn n
Avdpakymm mexa ; ¢

MpeacTaBneHne (o CeV; NOMMEM *a M1 ,bIBYKau
nepcrneKkTuBbI: WbIX 06/1aCTAX
HayKW, TEXHUKW, B MeNTUNE

M3noxeHwne cyte s Y NpooneM. CBA3aHHbIX C

BO3/eNCTBMEM yeka
HabntogeHne ocnvp norpaMm rapMoHuMmn™ ebaHui

CU/bl TOKa B Lena. j

3mepeHne 3neKTpo: Y ;a  1T.;epeHue
WHLYKTUBHOCTb : ;

VccnepoBaHue g3NeHAM -« ;. : a.< cas
nocnenoBaTenbHOM

lMpoBefeHne aHanor,- K-xay § r3yyccKAMu BelMYMHaMM,
XapakTtepusyto! K i MarHUTHYO
KonebaTefbHble C T

PacuyeT 3Ha4YeHUn cu:.; M a XTeMeHTax
Lenu NepemMeHHoro

WccnepoBaHue' pw, o r.-copa.
WccnepgoBaHne npb n W CY-T; opa
nepeMeHHOro Toya

Wcnonb3oBaHue MH L Lix ur.n.sb .uum o
COBpPEMEHHbIX CHOCUM pefaH >Hep um
OcyLecTBneH,-r- o; , > D
WccnepoBaHve cBou.: ek o, YnHe

MOMOLLbID MOBU b

PazButme L N3yyaeMbiM Ha

ypoKax (m3nke 4o> r mM 0T
[eATeNbHOCTM <'umn i , T < 0 pasinuus
npupogbl ynp> Xu 1'C TC1 i Ir .

M3noxeHne cy m yM- \, 06 :.M .B>;aHHbIX C
3NEeKTPOMarHUTHbIMM HNS U<N.—JUM
O6bAcHeHMEe po\v m . ,-ory

cospemcr |
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Mpupofa ceeTa

BonHoBble cBOICTBA
cBeTa

5. ONTUKA

MprMeHeHWe Ha NPaKTUKe 3aKOHOB OTPaXKeHUs u
NpPenomM/ieHNs CrKk m rt 1 ]

Onpegenenve cn! ™ r;  HbI\ ij '  YBETBUTE/IbHOCTK
yenosevecKu)ro wnm

YMeHue CTPOUTb N306paxKeHna NpeaMeToB, jaBaeMble
NNH3aMMW.

PacuyeT paccTosm 1 MITMbl M MOEMMeHMS npeamMerTa.
PacueT onTUYecKo ¢ ntpaH -m

M3mepeHne oKy ci MM ac My b

WcnbiTaHne mone K rmo o 1 wmmMa a

HabntogeHve - kM> 4 M , TM , U
3NEeKTPOMArHuT ™M

HabntogeHve ar.: mm nugpak; M 31eKTposamn THbIX
BOJTH.

HabntogeHne SBNeHUS NONAPH3IMYUT MEKTPOM *HUTHbIX
BO/H. N3mepeHue fg; ; i:  clj - Hb

pesyfnbTaTamMm HabnoLeHUs ABne repgpepeHymu,
Ha6bnwogeHvne as.m  ~ efeHune
ABNIeHNS Nons;- ICK

pasnmuuii ncxo \c\ -

ANCrlepcroblbl mm 'l
MpueepeHme!
MCNOJIb30BaHNA B TEXHUKE SIBIEHUIA UHTepdepeHLun,
Avdpakuuun, nonaprta:, nNwu . HM.Y eXM/I.
[MepeuncneHune
ncnonb3oBasabl .MM L . I kn
XapakTepeH M. , A ;M M> HOCTM
CopeprxaHue
CTYAEHTOB
0byyeHuns . o
(Ha ypoBHe vyebuUblX iencTBMin)
6. OCHOBbI cneynanbLHOM
OCHOBbI m OObsCHeHue 'yyurmm on m'l  MankesbCOHa-
creymnanbHoOM Mopnu
Teopun dopmynupon . at Moctyn-. :mB
OTHOCMTENbHOCTMU m O6bsAcHeHMe )o.| M. 3aMefsieHUsi BpEMEHU
m Pacuet me' € M mi. aHeprum

CBOOOJHOW Ya.r Wbl
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BblpaboTka HaBbIKOB BOCNPUHMMATb,

aHanu3npoBaTb. MpYy 006. bWIb i -pPCABLABNATbL
MH(opMaLIMK .Ojrmym MoCTaB/EeHHbIMM
3aflayamu

7. dnemeHTbl l.Ta; 1 T ¢ pUIHKTI

KBaHToOBas onTuka Habnogats gpoTo > K> >4Ueo- U-: Tavl ey MEHATb

du3nka aToma

3aKoHbI C ¥eHVe cBeTa Ha OCHOBe
KBaHTOBbI.Y MpeAcTaBfeHNn PacueT MakCMMasibHOM
KWUHETMYECKOW 3 Yy p' LW P> mnpu
(hOTO3NEKTPUYEC; OM LLbMeKTE.

OnpepeneHne paboTbl 3bIXOA i *HOKTPOHA NO .paguky
3aBMCUMMOCTM MM N CMOT MW WTOCKOW Meprum

(hOTO3MEKTPOHOB O OThbl
BbIX0/la 3N1EKTPO €

MepeuncneHne

npumeHseTcs 6e T

OO6bsACHEHME Kopa . _ TC. yannsma
CBOVICTB thoTOHOB. Il FOBOM OMTUKW B

pasBUTUN coBpemMeHHen YewKku

HabntogeH ve nvxn; uT ;4 cii®’t pos.

BbluncneH »* Luubl C
N3BECTHbIM 3HAMEHHOM -C,

PacyeT 4acToTbl U [ C i : BO/IHbI MCNYCKAEMOr0 CBeTa npu
nepexoge arom . - > .m ro  :ryMoHapHoro
coctosAHuAs B (b1 e ()obsA. NeX *  POMCXOXKAEHUS
NMHeR4aToro cnet r. aroya pasnmuuns
NUHeYaTbIX cnekTpa* N asoB

WccnepgoBaHve nnHoO: . 0 . ,

WccnepoBaHne i m I HoW
namnel,

HabnogeHue nr ;j, ] n ..asepa.

MpvBeneH e nonmep» TNO.-: lOHaHOA 1Ir ;eTa B
COBPEMEHHOWN HayKe r O

Vcnonb3oBaHue . H c; Y. . Wa: pnarauym o
nepcnekTMBax npu . - W,o< , MT,
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du3nKa aTOMHOrO0
agpa

CTpoeHne n
passuMTune
BceneHHow

HabntogeHve TpekoB e«.ba ; :>a B Kamepe BunbcoHa.
PeructpupoBaHue agepybix W . ;der i NMOMOLLbHO
cyeTymka leinte

PacueT 3Hepruu cBAsu r ?7mHbl>

MpeactaBneHne 0 XxapakTepe e r Tex iUHOB
(hyHOaMeHTaNbHbIX o>MEH; ). TUC ;rapHbIX
yacTuy, B BMuAe Tar I

OnpepeneHne 3apsa 1

BO3HMKAKLLETO B

BbluncneHne aHeprum 0cCBOGOXK /. MOLLLEACA MpK
PagnNOaKTUBHOM j I T

OnpepeneHune np< U

m [0 fApa,
naga.

BbluncneHune sHnpi 1 H> ] N TOPHbIX
peakunax. MNMoH 0B
MCNONb30b W3MPYH LWKX
n3nydyeHUin Bup*>1 < iiir.c’m. n-n wnno.
N3noxeHnecyy - m . * .. MYaHHbIX C
OMOIOrNYECKUM n . pag! UM,

[MpoBegeHne Knac v ei.ra fbl- 4yycTULNO

MX QU3NYECKUM L XKTEPUCTU

BPEMEHU XU3HWN.
[MoHMMaHue ur

BOOOLLE ANA YeNOoHT T % -
obyuatoLerocs. < ‘ ierogom
Hay4YHOro nosHaHue </ n .en ; >00M
BM/E NpakTn4yeckoe-

8.3BoNoumns ; i’
HabnwogeHne sa xnT ? B
Teneckon. Habn >gc.. ;nra r ml\ . ror .uwbto
Teneckona u co. *.m
Mcnonb3oBaHue U ] YCHWI
KOCMWYECKNX 06bEK, r Ty
0CO6EHHOCTAX
O6eyxpae: " pucE Bonouun
BceneHHoW. «cn ; Ta
COBpEMeHHOW n)l n » S
OueHKa nHgopr.
AOCTOBEPHOCTM m ) n X'TMbHOCTHU

nT.0.
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CopepxxaHune
oby4yeHuns

3JBOMOLUNA 3BE3L.
fmnoTesa
NPONCXO>KAEHNA
ConHe4yHown
CUCTEMBI

OKoHYaHVe TabmmLp!

XapakTepnucTuK: \ oCH» BUTNNM  : HX AesTeNbHOCTM
CTY/[lEeHTOB
(Ha ypoBHe Yy4YeOHbIX AEACTBUIA)

BbluncneHune aHep npu
TepMOAAEPHbIX peakLus

dopmynuposka [ COA N eTUKMW.
O6bsACHEeHME BNKA ABHO ti a 3emio.
MoHMMaHue ponr nccneg Hay4yHOro

M IKOHOMWYECKOTO 3Her... /.
O6CyXaeHne coBp em 1y
CoflHeYHo cucTembl

31



8.YUYEBEHO-METOAMNUYECKOE I MATEPUAJIbHO-
TEXHWYECKOE OBECMEYEHME MPOrPAMMbI YUYEBHOW
ANCUNNNNHBI «PUSNKA»

[ns ocBOeHUS nporpaMmbl Y4eO6HON AnCLUUNINHBI «PU3NKa» UMEeTCs B
HanM4MM B NpoeccroHanbHON 06pa3oBaTe/lbHOW OpraHM3auunn, peannusytoLlen
obpasoBaTte/ibHYt0 MporpaMmmy cpefHero obuiero obpasoBaHua B npejenax 0CBOEHUS
OMonmn Crno Ha 6ase 0CHOBHOroO 06LWero o6pasoBaHus, y4ebHbI KabUHeT, B
KOTOPOM MMeeTCs BO3MOXHOCTb 06ecneynTb CBOOOAHbLIA JOCTYN B IHTEPHET BO
Bpemsi y4e6HOro 3aHATUA M B NEPUOL, BHE YUeOHOW feAaTenibHOCTM obydarowumxca. B
cocTaB KabuHeTa (hU3NKN BXOAUT nabopaTopms ¢ 1360paHTCTON KOMHATOM.
MomeleHne KabuHeTa U3MKN YyA0BNETBOPAET TpeboBaHMAM CaHUTapHO-
anuageMmnonornyecknx npasmn n Hopmatmeos (CaHlMuH 2.4.2 Ne 178-02) n
OCHaLLLeHO TUMNOBbIM 060PYAOBaHNEM, YKa3aHHbIM B HACTOALWMX TPebOBaHUAX, B TOM
ynucne y4ebHoOM Mebenbio:

napTbl ydeHn4veckune 15 WT., cTynbs markne3C WT., CTON AEMOHCTPALNOHHbIN,
CTON KOMMbKOTEPHbIN, TYM6OOUYKA NepeaBvKHas, CTyN npenogasaTens, AOCKa C
[ONONHUTENIbHLIM OCBELLEHNEM, 5 CTeNNaXeiln N WKadbl 118 XpaHEHUA
o6opyaoBaHusa, CTON NabopaHTCKUNA.

cpeacTBaMu 06y4YeHUA, LOCTATOYHLIMUN 414 PbIMOHE | peb6oBaHu; K ; POBHIO
MOArOTOBKM 06yyvarowmnxca2B kabuHete ee; b ne,
nocpeAcTBOM KOTOPOro y4acTHMKM obpa3oBaB.! ioi npouecca y.
npocmaTpusaTb BU3yasibHY0 MHOpMaLMIo Mo M3MKe, co3faBaTb NpeseHTauuu,
BMAeomartepuansl U T.n. B coctaB yuye6HO-MeTOLMYECKOTO N Man epnan; 4vo-
TEXHMYECKOro obecrnevyeHuns nporpammbl yuyebHon gucunnnumufl«dusmkar,
BXOAAT: HarnsgHole nocobmns (KOMMIeKTbl y4ebHbIX Tabnny, nnakatbl
«Pun3nyeckne BeIMYNHbI N PYHAAMEHTaNIbHbIE KOHCTaHTbI», «MexXayHapoaHas
cuctema eguHuy, CU», «lMepnogmyeckas cmctema TUMUYECKMX anemeHToB O.U.
MeHpeneesa», NOPTPeThl BblAAKOLNXCA YUEHbIX-(PU3NKOB Y aCTPOHOMOB;
* WHMPOPMALMOHHO-KOMMYHUKATUBHbIE CPeLCTBA:
* 3KpaHHO-3BYKOBble MOCOOUA-AUCKN MO BCEM TemMaM (DU3NKH;
* KOMMNEKT 3/IeKTPOCHabXeHNA KabuHeTa (PU3NKKM  yCTaHOBJIEH
anekTpopacnpeaennuTenbHbIA WUT
0O K9®-10
M 06K BbIKNKOYATENb CETH
00 YCTPOWCTBO 3aWnTHOro oTkatoueHns (¥Y30ill)
[0 KOHCTPYKLMA 3NEKTPUYECKUX PO3ETOK B KOMYee \BC 6 W yK > 6  OT/IMYaAETCH
OT po3eToK Ha 220 B

Cucrtema TeEXHMKM 6€30NaCHOCTU ” 3alnTbl o6yqar0m,|/|x0ﬂ.

2MucbMo MuHUcTepcTBa 06pa3oBaHna 1 Haykn P® ot 2-1. 112011 X.V, ' ; Lo .*.  .pOXAEHWIA
y4ebHbIM 1 yuebHO-NabopaTopHbIM 060pyf0BaHNEM.



* OrHetywmutenb Tnuna OY-3 nmeetcs Ne35281
e YCTPOIACTBO 3alMTHOIO OTK/IHOUYEHMSA 3NEKTPOCHAOXEHNS - NPOBEAEHO;
» 3a3eM/ieHue - NpoBefeHO.

Yronok no Tb

- AKT - paspelueHune (Ha akcnayaTaunto KabmHeta Qpu3nMKn)yTBep>KAeH
AvpeKkTopoM TexHukyma 30.08.201Sr. ;

TeXHUYecKmne cpeacTea 00yUYeHUs; LeMOHCTPaLNOHHOe toBaHue (06LLero
Ha3Ha4YeHs U TemaTuyeckne Habopsbl); nabopaTopHoe o6opyaoBaHuMe (06 ero
HazHayYeHUs 1 TemaTuyeckue Habopbl); CT [AH-CCIO  AUHAMUYECKUe,
[EMOHCTPaLMOHHbIE N pa3faToyHble MOAenn, acnomoralensHoe 060py0BaHueE;
KOMMNIEKT TEXHUYECKOW LOKYMeHTauunm, B TOM yucn* ycTBa
06Yy4YeHUSA, MHCTPYKLUUN MO UX UCNOJSIb30BAHUIO U TEXHW Ke 6€30MacHOCTH;
O6n6NOTEeUHbIN OHL —B 6MBNNOTEYUHbIA (DOHA B, ;* T y4yebHUKL y4yebHO-
MeToAnYeCKne mogenu, obecneymBarolme 0CBOC HU : ; 1e6*1oi AUCLUNNNHBI
«PU3MKa», PEKOMEH0BAHHbIE VNN AONYLIEHLW € 415 WUCMO/b BYUA T
npogeccnoHanbHbiX 06pa3oBaTe/lbHbIX OpraHM3aumax, pHagn YHLWHX
obpasoBaTesibHYO Mporpammy cpefHero obuiero o6pasoBaHus B npegenax
ocBoeHunst OMOI CIO Ha 6a3e 0OCHOBHOro 06LLero o6pasoBaHus.

Bn6noTeUYHbIN (HOHA LONOMHEH (U3NYECKUMU LUILUKXK cnoBapsaMn u
XpecTomaTtumel no gum3nke, cnpaBoYHMKaMu no Gus nce n TeXHMKe,» \ NON U Hay4HO-
NonNynApHON NUTepaTypoli eCTeCTBEHHO-HAYyYHOI0 COAepXaHus.

B npouecce 0CcBOEHMS NpOrpamMmmbl Y4e6HON AUCUUNANHBI «PU3NKa» CTYAEHTI
MMerT BO3MOXHOCTb AOCTYMa K 3/1IeKTPOHHbIM Yy4ebHbIM MaTepuanam no Qusmke -
3NeKTPOHHaa 6ubnoTeka, MMerLMMCA B CBOGOAHOM 4 Ly, BC C i | VIHTepHeT
(3/1eKTPOHHBIM KHUTaMm, NpakTukymam, tecta\ nap.).
PEKOMEHAYEMAA NN EPNTY PA

[Ans cTygeHToB OCHOBHas

1.du3nka. CoBpeMeHHbIN Kypc. Y4yebHUK U K ABTOpbI:
Hukepos B.A. T'og nspgaHua: 2019

2.®un3nkKa. YuebHuK u cbopHuK 3agady WM3patenbcTBo: [MawkoB M K bBTOpbI:
Hukepos B.A.lNog n3gaHusa: 2018

Ans cTyleHTOB A0MNONHUTEbHAN

1.CnpaBOYHMK N0 (uU3MKe. Y4yebHOoe mnocobuve um O W3paTenscTBO:
MpodobpasoBaHue
ABTopbl: Ky3HeuoB C.W., Poros3uH KW C n . n . M . BEYHOCTW: pep.

NapunoHos B.B. Nog n3gaHuna:201 7

2.®n3nka. MexaHuyeckne kKonebaHmsd. COOpPHMK '.afa , C pelleHnamuU. 3afavyHuK
pns CMO WNspatenbctBo: lMpodobpaszosaHue Crnegenmsa  » ATCTBEMHOCTU; COCT.
NanTteHkoB B.K.
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Nog nspgaHua: 2019

3.0mutpuesa B.®. dusmka gna npogeccu! NHECKOoro
npounga: y4yebHWK AN CTYAEHTOB  MNpodeccuoHanbHbiX  06pa3oBaTesibHbIX
opraHusauuin, oceamBaroLnx npoeccun u cneymanbHoe" (.110. M.. 2017

4. Tpothumosa T.H., ®dupcos A.B. dusmka pnd noodeccuin n cnewuunanbHoOCTen
TEXHNUYECKOro N eCTeCTBEHHO-Hay4YHOro npoduse IOPHUK 3afay: yyeb. nocobue
NS CTYLEHTOB NPOdeccroHanbHbiX 06pa3oBaTeNbHbIX OpraHu3aunin, ocBanBarLLnX
npogeccun n crneumansHoctn CMO. M. 2017

5.Tpocumosa T.H., ®upcos A.B. ®usumka gna npodeccuini 1 cneymanbHOCTEN
TEXHUYECKOr0 M eCcTeCTBEHHO-Hay4YyHOro npodwuneli: PelleHuns y4ye6* nocobue
N5 CTYLEeHTOB NpodeccroHanbHbiXx 06pasoBaTebHbIX :iar. 3auun, 0CBavBalLLLNX
npogeccum n cneymansHoctn Cro. - M., 20 4

Ans npenogasaTeneil ocnoskar

1. ®un3uka. CoBpeMeHHbI Kypc. YuebHuk ! o r c.om 1 D K ABTOpSI:
Hukepos B.A. l'og nsgaHuna: 2019
2. ®dusmka. JlabopaTopHbli  npaktmk* M and  CMO  M3patenbcTBO:

MpodobpasosaHne AsTopsbl: ManbirmHa A.B.  wnsgaHusa: -0:9
3. ®u3smnka. Y4yebHUK 1 COOPHUK 3ada4y !’ A, KMbCre yawkoB n 1 ABTOpbI:
Hukepos B.A.l"og n3gaHus: 2018
Ana npenogasaTeneil ONOMHUTENbHASA

1.AmuTpresa B.®. dusmka gns npodeccuidi N cneymanbHOCTEN TEXHUYECKOro
npotunsa.  JlabopaTtopHblA  NPaKTUKYM: Yy e LWKK.AUe NS CTYLAEHTOB
npoeccrnoHanbHbiX 06pa3oBaTefibHbIX Op; 3UM1 .alWbl. <.T YM4 <, * a ;poheccun u
cneynansHoctu CI1O. - M., 2017

2.KoHTpoOnbHble MaTepuanbl: yyeb. MOCT acCc N. A CT; 4:;. Y. [, € ; ICCUOHANbHbIX

ob6pasoBaTe/ibHbIX opraHunsauunii, ocsamean™*-." : - \\ ogy; TC cneynansHocTn CMO.
-M ., 2016

3.Tpopumosa T.H., Pupcos A.B Pusmka gna npodeccuii n cneymanbHOCTEN
TEXHUYECKOTr0 M €CTEeCTBEHHO-MAyuYnMoro npogune: y4yeb. nocobue

ANst CTYAEHTOB NpodecCMOoHanbHbiX 06pa3os3ak'nanbixX A aw [ayuii, ocBamBaroLLnx
npogeccun u cneymansHoctn Cro. - M. bl

4 KoHcTuTyuma Poccuitickon depepaumm «npu* s.a BCe» a Y;.Lb;M F0/10COBAHNEM
12.12.1993) (c yyeTom nonpaBoK, BHeceHUn ¢ epaT4ib-0.vui bele mryunoHHbIMM
3akoHamMn P® o0 nonpaBkax K KoHctutyumm P® 01010.12.20n8 n  o-®K3, ot

30.12.2008 Ne 7-®K3) // C3 P®. — 2009. f: n45 06 r-'pasoBaHuu

B Poccuiickoi depepauymnm: c-efep. yako- oT 29.12.
2012 No 273-®3 (B pean. PepepanbHbIX 3aKOH orl 52013 ¥ 99-®3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne *) oT 2 ®3, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 ljl-®3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 Ne 84-®3, ot 27.05 2014 @3, ¢ u3m.,
BHECeHHbIMKU PefepanbHbIM 3aKOHOM OT 4- Yy 7 B pead. OT

03.07.2016, ¢ n3m. ot 19.12.2016.)
34



5.NMpnkas MwuHuUcTepctBa o06pa3oBaHnss n Ha ¢4 r'® «O6 YyTBEPXKAEHUN
(hefepanbHOro rocyfapCcTBeHHOro 06pasos HO/THOT0)
obuwero obpasoBaHusA» (3aperncTpupoBaH 8 M cTte P® 07.06.2012 Ne 24480).

Mpuka3s MuHobpHaykun Poccun ot 29.12.20(4 1645 *<0 .l010 H W MEHEeHWl B
Mpuka3 MuHucTepcTBa obpasoBaHnA M Hayku oe, ink-koo ' Tepanuu ot 17.05.2012

No 413 “O6 yTBepXAeHUM (efepanbHOW TOCYAAPCTBEHHO! as3oBaTesbIvoro
cTaHgapTa cpegHero (MosHoro) obuiero obpa HU3aHUAS

6.Mpnkas MuHUCTEpcTBa 06pa30BaHMA 1 Ha; P® oi ! ekabpsa 201 r. N 1578
"O BHECEHWN W3MeHeHWA B (hefepanbHblii IO >]l7|o6pasoBaTeanb||‘/’|
CTaHAapT cpegHero obuero o6pasoBaHuns. >rBepx icn bl Ka oM MuHucTepcTea
obpasoBaHus 1 Hayku Poccuiickoin depepanm a . 15'

7.Mucemo  [lenaptameHTa rocyapCTBEeHHON TO TbiT/lki N cepe MOATOTOBKM
pabounx kagpos u AMNO MwuHobpHaykn Poccum e ITn.M ' 0 06-259
«PekomeHpaumm no opraHusayum no ro obwero obpasoBaHua B
npefenax OCBOEHWS 06pas3oBaTefibHbIX Mpo» Do\ i .--0nanbHOro
obpasoBaHus Ha 6ase OCHOBHOro o0O6Wew ®|> b fibl y-l0TOM TpeboBaHui
(befepalibHbIX rocyfapCTBEHHbIX 06pasoB3: U N C; a i 4yaeMoM
npogeccuu nnu cneunanbHOCTH cpefHero npoe ICNOHaNLHOIO0
obpasoBaHuA».8.llpymMepHas OCHOBHas Clp .» 0as  HMOWNIN CPefHero
obuiero o6pasoBaHus, 040OPEHHAsA peLLeH; et0  topa.n - IOH; .BECcKoro

06beanMHeHMa no obuiemy ob6pasoBaHuio (NpoTtokon o [ ;non, '@ \b 2/16-
3).9.®epfepanbHblid 3aKoH 0T 10.01.2002 Ne 7-®] )6 OXp H OKp) XakKxX e cpefbl»
(8 peg. ot 25.06.2012, ¢ m3m. or 05.03.21 ;) I : ' 2n v 2. — Cr.
133./HTepHeT-pecypcCbl: DNEKTPOHHasA 610 nn . bigd &% N roOKV-

ﬂOKyMeHT nognucaH 3J'IeKTpOHHOl7I noanncbro
Bnageneu: lWynera Bnagumnp AHatonbesny

JOMKHOCTb: AUpPEKTop

Opranusauus: FTOCYJAPCTBEHHOE BIOKETHOE
NMPO®ECCHOHANBHOE OBEPA3OBATE/IbHOE YYPEXXAEHVE
KPACHOOAPCKOIO KPAS "AMWEPOHCKUM TEXHUKYM
ABTOMOBUIIbHOIO TPAHCIMOPTA 1 CEPBUCA"

WMHH: 232500656409
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