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Pabouyas nporpamma yyebHou aucumnandel OAM.02 dursmka paspaboTaHa Ha OCHOBE:

- npuKasa MuHobpHaykun Poccum ot 17.05.2012 Ne413 «O6 yTBepXaeHWUMN (eaepasibHOro
rocyfapCTBeHHOro 06pa3oBarte/ibHOro CTaH4apTa CpeaHero o6Lero obpasoBaHusy;

- npukasa MuHnpoceelleHns Poccum ot 12.08.2022 Ne732 «O BHECEHUW WU3MEHEHWIA B
(hefiepanibHbI rOCYAapCTBEHHBIA 06pa30BaTe/bHbIA CTaHAapT CpeAHero o6Lero obpasoBaHus,
YTBEPXAEHHbIM NpukazoM MuHobpHaykn P® ot 17.05.2012 Ne413»;

npukasa MuHnpoceelweHmss PP ot 15.11.2023 Ne 863 «O6 yTBEpXAEHWU
(hegepasbHOTO  rocyfapCTBEHHOrO  06pa3oBaTe/lbHOro  CTaHAapTa  CpefHero  CpedHero
o6pazoBaHusa no npogeccun 15.01.05 «CgaplumK (Py4YHOM M 4YaCTUYHO MeXaHWU3MPOBaHHOM
cBapKu(HanaBku)»;

- npukasa MuHnpoceelleHns Poccum ot 01.09.2022 Ne796 «O BHECEHUWN U3MEHEHWIA B
(hefepanbHble roCyAapCTBEHHbIe 06pa3oBaTe/ibHble CTaH4ApPTbl CpefHero npodeccMoHaIbHOro
06pa3oBaHus»;

- npukasa MwuHucTepcTBa npoceeweHns PP ot 28 asrycta 2020 r. No 442 «O6
yTBEpXaeHMn Tlopsgka opraHvM3auuyM 1 OCyLLecTB/ieHWUs 06pa30oBaTe/lbHOW AesATENIbHOCTU MO
OCHOBHbIM 006LLe06pa3oBaTe/ibHbIM MporpaMmam - 06pas3oBare/ibHbIM MporpaMmmamM HayasibHOro
06LLero, OCHOBHOI0 06LLIEr0 M CpefHEro o6LLero 06pasoBaHuUs»;

- npukasa MwuHuctepctea npocselleHns PP ot 28 asrycta 2020 r. Ne 442 (pea. Ot
20.11.2020) «O6 yTtBepXAeHUW TMopsaka opraHu3auMn ¥ OCYLLECTB/IEHNA 06pa3oBaTe/bHOM
[eAaTeNIbHOCTM MO OCHOBHbIM  06LLe06pa3oBaTe/ibHbIM - MporpaMMam -  06pa3oBaTe/ibHbIM
nporpaMmMamM HayaslbHOro 06LLero, 0CHOBHOIr0 O6LLEro 1 cpefHero o6Lwero 06pasoBaHms»;

- pacnopsxkeHns MwuHnpocselleHns Poccumn ot 30.04.2021 N P-98 «O6 yTBepxaeHUn
KoHuenuun npenogasaHns 06Lieobpa3oBaTe/ibHbIX AUCUUMANH C YYETOM MNPOECCUOHAIbHOWA
Hanpas/IeHHOCTN NPOrpamMmM CpeaHero NpoeccroHasbHOro 06pasoBaHns, peasindyeMblx Ha 6ase
OCHOBHOI0 06LLEro 06pa3oBaHus»;

- npukaza MwuHucTepcTBa npocselleHnst P® ot 24 asrycta 2022 r. Ne 762 «O6
yTBEpXaeHMn Tlopsgka opraHvM3aumyM 1 oCyLLecTB/ieHWUs 06pa3oBaTe/lbHOW AesTeNIbHOCTU MO
06pazoBaTe/lbHbIM NpPorpammam cpefHero NPofeccuoHaIbHOro 06pa3oBaHNsA»;

- npukasa MwuHucTepcTBa npocseweHnss P® ot 23 Hosbps 2022 1. Ne 1014 «O6
yTBEPXKAEHMM (hefiepasibHOM 06pa3oBaTesibHON NPorpaMmbl CpegHero o6Lero 06pasoBaHus;

- pacnopsbkeHus enapTameHTa NpodeccMoHanbHOro 06pa3oBaHns TOMCKOM 06n1acTu OT
13.02.2023 Ne71 «O BHefpeHUM MeTOAMK npenojasaHus 06Lleobpa3oBaTe/ibHbIX AUCUMMINH C
Yy4eTOM MNPO(heCCMOHAIbHOM HanpaB/eHHOCTM MPorpaMm NpPoMeccnoHaIbHOT0 06pa3oBaHus,
peasm3yemMbIX Ha 6a3e OCHOBHOro o6uiero ob6pas3oBaHWs B pamkax (efepanbHOro npoekTa
«CoBpeMeHHast LIKOMa», B MNPOMEeCcCUOHa/bHbIX 06pa30oBaTe/lbHbIX OpraHu3aunsax TOMCKOM
o6nactu B 2023 roay»;

- NPUMEPHOIA paboyein nporpaMMbl 06LLLe06pa30BaTENIbLHOM ANCUMNINHBI «DPU3NKa»

A1 NpotheccnoHa/IbHbIX 06pa3oBaTebHbIX OpraHu3aunii (yTeepXaeHa Ha 3acegaHumn Coseta no
OLieHKe CofepXXaHusi M KayeCcTBa NPUMEPHbIX paboynx nporpamm 06LLe06pa3oBaTe/IbHOro
COLMa/IbHO-TYMaHUTAPHOIO LMK/I0B CPeaHEro npoteccMoHaibHOro 0bpasoBaHms

MpoTtokon Ne 14 ot «30» Hos6ps 2022r.).

T.B. EpwoBa «/Y » 2Q*#f.

Pa3paboTunk: C M.H. Kuea, npenogasaresb
PACCMOTPEE
Ha 3acefiaH1m metogamyeckor kommcenm (MK)
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1 Obuwasn XapakKTepucTmnKa NPVMepPHOIA paboyeii nporpamMmb|
06LLLe0bpazoBaTe/IbHOM ANCLUNINHDI

ObuweobpasoBateibHast  gucumMnaMHa  «®Pusmka»  SBNSETCA  00A3aT€NbHOM  4acTbio
06LLe06pa3oBaTeIbHOrO LUMKIa 06pa3oBaTeNibHOM NporpaMMbl B cooTBeTcTBMmM ¢ ®IrOC CIO no
npoteccun 15.01.05 «CapLimK (PyUHOI 1 YaCTUYHO MEXaHWU3MPOBAHHOM CBapKK (HarnaBKm)»

(npotheccumn/cneypnanbHoCTY)

1.2. Llenn n nnaHupyemble pe3ynbTaTbl 0CBOEHUS ANCLUUNVHDI:

1.2.1. Uenu gucumnnviHbl:
CopgepxxaHvie nporpammbl 06LLe06pa3oBaTe/ibHON AUCUUNINHBI PU3MKa HanpaBneHo Ha
[OCTUXKEHWE CefyoLmnX Lienen:

* (hopmupoBaHMe y 00yYatoLMXCA YBEPEHHOCTM B LLEHHOCTM 06pa3oBaHus,3HauMMOCTH
(M3NYECKNX  3HAHWI  ANA  COBPEMEHHOIO  KBaM(MLUMPOBAHHOrO  CneyuanMcrTa  npw
OCYLLECTB/IEHWN €ro NPothecCUOHa/IbHON AeATeNbHOCTHY;

e OBNafieHVe CneuntryecKon CUCTEMOM (DU3NYECKMX MOHATUIA, TEPMUHONMOTUEN 1
CUMBO/IMKOW;

* OCBOEHME OCHOBHbIX (HU3NUECKIX TEOPWIA, 3aKOHOB, 3aKOHOMEPHOCTENA;

* OBNafileHVe OCHOBHbLIMW METOaMM Hay4yHOro Mo3HaHUA NPUPOAbI, UCMOb3YeMbIMU B
(u3nke (HabnogeHwe, onucaHwWe, WU3MEPEHWe,  BbIABWXKEHWE  TWUNOTe3,  NpPOBeAeHUe
3KCMNepUMEHTa);

* OBMafieHNe YMeHVsSIMM 06pabaTbiBaTb AaHHbIE IKCMEPUMEHTA, OOBACHATH MOMYYEHHbIE
pe3y/bTaThbl, YCTaHaBNMBATb 3aBUCMMOCTM MeXAY (PU3NYECKUMU BEIMUMHAMU B HabNOAAEMOM
SIBNEHUW, fenaTb BbIBOAbI;

* (hopMMpOBaHME YMEHNS peLlaThb (M3MYecKme 3aa4m pasHbiX YPOBHEN CNOXHOCTY;

* pasBWTVMe MNO3HaBaTeNlbHbIX  WHTEPECOB,  WHTEMNEKTYaNlbHbIX U TBOPYECKUX
CMOCOGHOCTEN B npoLecce NPUoBPeTeHNst 3HaHWIN C UCMO/b30BaHNEM Pa3/INYHBIX UCTOYHMKOB
VH(OPMAaLMX U COBPEMEHHbIX MH(OPMALMOHHBIX TEXHONOTUIA; YMeHWn (hopMynupoBaTb U
060CHOBbLIBaTb  COOCTBEHHYIHD MO3ULMIO MO OTHOLIEHWIO K  (PU3MYECKOW  MH(opMaLmK,
Nosy4aemoli 13 pasHbiX CTOYHUKOB;

 BOCMNWTaHWe YyBCTBA FOPAOCTY 33 POCCUINCKYHO (DU3NUECKYHO HayKY.
OcBoeHue Kypca O/f1 «®usvka» NpeanonaraeT peLleHre creyoLmnx 3afay:

e NpUOGPeTeEHNE 3HAHWI O (yHAAMEHTA/IbHbIX (U3NYECKUX 3aKOHaX, Nexalimx B
OCHOBE COBPEMEHHOV (h3MYECKO/ KapTUHbI MUPa, MPUHLIMMOB [EeACTBUSL TEXHUYECKMX
YCTPOICTB U MPOM3BOACTBEHHbIX MPOLECCOB, O Hanbosee BaXKHbIX OTKPbITMAX B 06/1aCcTy
(M3MKM, OKa3aBLLUMX OMpeaensioLLlee BIUSHNE HA Pa3BUTHE TEXHMKUN U TEXHONOTUK;

e TOHMMaHWe (U3MYECKOW CYLIHOCTW  SIBNIEHWUN, MPOSBMAIOLMXCA B pamKax
MPOV3BO/CTBEHHOI AEATENBHOCTY;

e OCBOBHME CMOCOGOB  WCMOMb30BaHWMS  (IM3NYECKUX  3HAHWUIA NS PeLLeHs
MPaKTUYeCKMX U NPOECCMOHA/bHBIX  337ady,  OObSACHEHMs  SIBNEHUA  MpUPOAI,
MPOV3BOACTBEHHbIX 1 TEXHOMOTMYECKUX MPOLECCOB, TMPUHLMUMNOB [EACTBUS  TEXHUUYECKMX
MPUGOPOB 1 YCTPOIACTB, 06ecneyeHrs 6e30MacHOCTI NPOM3BOACTBA 1 OXPaHbl NPUPOAbI;

» (bopMMpOBaHME YMeHWIl pellaTb Y4yeBHO-MPaKTUYecKMe 3aJaun  (U3NYECKOro
cofiepXKaHus ¢ YYETOM NPoeCcCMOHabHOI HanpaBeHHOCTY;

* MNpUOGpeTeHNE OnbITa MO3HAHMA WM CaMOMO3HaHWS; YMEHWIA CTaBUTL 3a4aym W peLuaThb
NpPo6/ieMbl C YH4ETOM NPOJEeCCUOHaNbHON HanpaBIeHHOCTH,

* (bopMUpOBaHME YMEHWIA WCKaTb, aHasM3MpoBaTb M 06pabaTbiBaTh PU3NYECKYHD
NHOPMaLKMIO € YY4ETOM NPOGeCCUOHaNIbHON HanpaBIeHHOCTH;

* MOArOTOBKAa O0OYYaloLMXCA K YCMELHOMY OCBOEHUIO AWCLMNAMH W MoAyneit



npodecCHOHAIPHOrO NHKJIA. (OPMHPOBAHME Y HHX YMEHHH W OMNbITa [JESITEIbHOCTH,
XapaKTePHBIX ISl IPodecCril / JOMKHOCTEH CITyKaIUX WIH CHeHHATbHOCTEH, MONyYaeMbIX B
npodecCHOHATBHBIX 00Pa30BATENbHBIX OPraHM3aAIHAX,

® [oarotoBKka K (opMupOBaHHIO OOLIMX KOMIETEHLUI OyAyIero CrenuanincTra;
caMo00pa30BaHUs, KOMMYHHUKAIIUH, COTPYIHMYECTBA, NMPUHSATHS PEIIEHUN B CTaHAAPTHOH |
HECTAHOAPTHOH  CHUTyalMsX, MPOSKTHPOBAHHs, MpPOBEOCHUs (DU3MYECKUX  HM3MEPEHHId,
sp¢exTuBHOrO U 0€30MacHOrO UCMONB30BAHUS PA3JIMYHBIX TEXHHUYECKUX YCTPOWHCTB,
COOJTFOACHHSI TTPABILT OXPAHBITPYAA MPU padoTe ¢ prsudeckumu npudopamMu 1 00OPyIOBAHUEM.

OcobeHHOCTh (POPMHUPOBaHUSI COBOKYMHOCTH 3a1ad H3yueHHs (PU3HKH [JIs CUCTEMBI
cpenHero mnpo¢eCCHOHATBHOTO O0pa3OBaHUs 3aKIIOYAETCS B HEOOXOAUMOCTU peallu3alny
npo)eCCUOHANILHOM  HAMPABJICHHOCTH peIlaeMbIX 3a7ad, y4éra oOcoOeHHOCTel cdepsl
AeATeNIbHOCTH OyyLIUX CHEeLUATUCTOB.

B pesynbprate 0cBOSHUS IUCLMIUIMHBI O0YYAIOIUICS TOJIKEH 3HATh:

® CMBICNT TIOHSTHH: (DU3MUECKOe SIBJIEHWE, THIOTe3a, 3aKOH, TEOpHUs, BEIeCTBO,
B3aMMOJICHCTBHE, JJEKTPOMArHUTHOE TIOJie, BOJHA, (OTOH, aToM, aTOMHOE SO,
MOHU3UPYIOILINE U3TyUCHHUS,

® cMbICT (PU3NYECKUX BEJMYUH: CKOPOCTb, YCKOPEHHE, Macca, CHIa, MMITYJIbC, paboTa,
MEXaHMYEeCKass HHEepPrus, BHYTPEHHSSA OHeprus, aOCONIOTHAast TeMIleparypa, CpemHss
KWHETHYECKast SHEPTHUs YaCTHII BELIECTBA, KOJMYECTBO TEIUIOTHI, 3JIEMEHTAPHBIN 3JIEKTPHUECKHI
3apsin;

® cMbICT (PU3NYECKUX 3aKOHOB KJIACCHYECKOW MEXaHUKH, BCEMHPHOTO TSTOTEHHS,
COXPaHEHHMsT  OJHEPrHM, HMIyJbCa W  BJEKTPUYECKOTO  3apsda,  TEePMOIUHAMHUKH,
3JIEKTPOMArHUTHON MHAYKIHH, PoTosddexTa,

® BKJIaJ POCCHICKMX M 3apyOeKHBIX YYEHBIX, OKa3aBIIMX HAWOOJbINEe BIUSHUE Ha
pa3BuTHE (PU3NKY;

B pesynbraTe 0OCBOSHUS TUCUUILIMHBI O0YYAFOLITHICS TOJKEH YMETh!

® [IPOBOAUTH HAOIOIEHUS, INIAHUPOBATE U BBITIOJHATh 3KCIIEPUMEHTHI,

® BLIIBUraTh FUIIOTE3BI U CTPOUTH MOJEIH,

® [PUMEHSTH TMOJlyYeHHBbIC 3HAaHUS TO (Qu3MKe 1 OOBSICHEHUs pPa3HOOOPa3HBIX
(bU3MYECKUX SIBJICHUN U CBOWCTB BEIIECTB;

® [PAKTHUYECKH HUCIOJb30BATh (PU3MUECKUE 3HAHMUS,

® OIICHUBATH JOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH()OPMALIHH;

® LICIOJIb30BaTh MPUOOPETEHHBbIC 3HAHUS U YMEHUS ISl PEIICHUS MPAKTUYECKUX 3a7a4
MOBCETHEBHON KM3HH, oOOecrneueHus: Oe30MacHOCTH COOCTBEHHOW JKHU3HU, PAIMOHAJIBHOTO
MPUPOIOTIOIB30BAHMS U OXPAHbI OKPYIKAIOIIEH CPEbl.

® ONHCHIBATH M OOBSICHITH (PHU3MIECKHE SIBJICHUS 1 CBONCTBA TEJI: CBOMCTBA A30B, )KUIKOCTEH
U TBEPIABIX TEJ, 3JIEKTPOMArHUTHYK) HHIYKLIUIO, PAaCHPOCTPAHEHUE 3JIEKTPOMArHUTHBLIX BOJIH,
BOJIHOBBIE CBOICTBA CBETA; M3JyUeHHUE U MOTJIOIIEHUE CBeTaaTOMOM; poTodddekT;

® OTIMYATh FUIOTE3bI OT HAYYHBIX TEOPU;

® [eJaTh BBIBOJBI HA OCHOBE 3KCIIEPUMEHTAJIbHBIX JaHHBIX,

® TPUBOIUTH NMPUMEPHI, MOKA3bIBAIOINNE, YTO: HAOIIONEHUS U KCIEPUMEHT SIBISIFOTCS
OCHOBOM [UUI1 BBIABMJKCHMsSI THMINOTE€3 U TEOPHH, TMO3BOJSIOT MNPOBEPUTb HCTUHHOCTH

TEOPETUYCCKUX BbBIBOOOB, (I)I/ISI/ILIGCKaﬂ TEOpUA Ha€T BO3MOXKHOCTH OOBSICHATh M3BECTHBIE
ABJICHUS MPUPOABI U HAYYIHBIC (I)aKTbI, NPEACKAa3bIBATh €€ HEU3BCCTHBIC SABJICHUSA,

® TPUBOUTH MPUMEPHI MPAKTHUECKOTO HCIOJIb30BaHUS (PU3NUECKUX 3HAHUHN: 3aKOHOB
MEXaHUKH, TEPMOJAMHAMHUKH M DJJEKTPOAMHAMHMKHA B DSHEPreTUKE, pPa3JIMYHbIX BUIOB
3JIEKTPOMATHUTHBIX M3JIyUEHHUH AJIs1 pa3BUTHS Paguo M TEJIEKOMMYHUKALWH, KBAHTOBOH (PU3UKH
B CO3JJaHUU SIIEPHON DHEPreTHKH,I1a3€POB,

L4 BOCIIPUHUMATL U Ha OCHOBC TMOJYYCHHbIX 3HAHUHA CaMOCTOSTEIBLHO OLICHUBATDb



uHpopManuio, comepkamyrocss B coobmeHusix CMMUM, HWHTepHeTe, Hay4HO-TIOMYJISPHBIX
CTaThbiAX.

® TPUMEHSTH NOJYYCHHBIC 3HAHMS JJIS peIleHus PH3NUeCcKuX 3a1ad,

%
® omnpenensTh Xapaktep pusndeckoro npouecca no rpaduky, Tabmune, Gopmyie ;
U3MEPATH PsAf PU3NYECKUX BEJIUYHH, NMPEICTABIASA PE3yJbTaThl U3MEPEHUH C YUETOM HX

MOTPELIHOCTEN.

1.2.2. llnanupyembie pe3yJbTATHI OCBOCHHUS 001e00pa30BaATEbHOMH JUCHHUILIHHBI B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Ocoboe 3Hauenme nucumiuiiHa uMmeer npu ¢dopmupoBannu u passurun OK u TIK



Kog 1 HaumeHoBaHWe (hopMUpyemblX
KOMMeTeHU I

OK 01. BblbupaTb crocobbl peLieHus
3a7ia4 NPohecCcMoHaIbHON LeATeNIbHOCTH
MPUMEHUTENBHO K Pa3vyHbIM
KOHTEKCTaM

MnaHupyemble pe3ynbTaTbl 0CBOEHUS ANCLMN/INHbI

O6Lwme

B yacTu TpyaoBoro BoCNUTaHWS:

- TOTOBHOCTb K TPYAY, 0OCO3HaHUe LIeHHOCTH
MacTepcTBa, TPYAoNtoome;

- TOTOBHOCTb K aKTVMBHOI [eATe/IbHOCTU
TEXHO/MOrMYECKON M COoLMaNbHON HanpaBneHHOCTH,
CMOCOOHOCTb MHULMMPOBATb, NJAHNPOBATH U
CaMOCTOSITENbHO BbIMOMHATL TaKyto [AeATeNbHOCTb;
- IHTEpPEC K pa3/iMyHbIM cthepam NpodeccuoHanbHoM
AeATeNbHOCTH,

OBnageHve YHUBEPCa/TbHLIMU YUYeBHbIMMN
Nno3HaBaTeNbHbIMU AeACTBUAMN:

a) 6a3oBble NOrMyecKue eicTBus:

- CamMOCTOATENbHO (hOPMYNIMPOBATb U
aKTyanmsuposaTb Npobsiemy, paccMaTpmBaTh ee
BCECTOPOHHE;

- yCTaHaB/IMBaTb CYLLECTBEHHbIN NPU3HAK UK
OCHOBaHWS AN CPaBHeHUs, Knaccuukaumm un
06006LeHMs;

- ONpeaensaThb LUenn AesTenbHOCTU, 3a4aBaTh
napameTpbl 1 KPUTEPUM X SOCTVKEHMS;

- BbISIBNATb 3aKOHOMEPHOCTY 1 NPOTUBOPEYUMS B
paccMaTpuBaeMbIX SBNEHUSIX;

- BHOCUTb KOPPEKTUBLI B AeATENbHOCTb, OLEHMBATb
COOTBETCTBME Pe3yNbTATOB LieNIsiM, OLEHMNBATb PUCKK
nocneacTBUiA AeaTeNbHOCTH;

- pa3BMBaTb KpeaTUBHOE MbILLU/IEHWE MPY PELLIEHNN
YKM3HEHHbIX NPO6/eM

6) 6a3oBble MccneaoBaTelbCKMe AENCTBUS:

- BNlafeTb HaBblKaMK y4ebHO-1ccneaoBaTeNbCKOM 1
NPOEKTHOW AeATEeNbHOCTI, HaBblKaMK pa3peLleHmns
npo6nem;

AucumnnnHapHble

- C(hOPMMPOBAHHOCTb MPeACTaB/IEHNIA O PO Y
MecTe (JM3UKWN 1 aCTPOHOMMUUN B COBPEMEHHOIA
Hay4HOW KapTuHe MMpa, O CUCTEMOOOPa3YHOLLEN
PONN (PU3NKMN B PasBUTUN €CTECTBEHHBIX Hayk,
TEXHWUKWN 1 COBPEMEHHbIX TEXHOJIOMMIA, O BKNaje
POCCUCKMX U 3apyOEXHBIX YUYeHbIX-(DU3NKOB B
pasBuTME HayKM; MOHUMaHWUE (HDU3NYECKOM
CYLLHOCTM HabnoaaeMbIX SBEHUA MUKPOMUPA,
Makpomupa 1 Merammpa; noHWMaHue ponu
aCTPOHOMUM B NPaKTUYECKON AesATENbHOCTU
yesioBeKa W AasibHeNLLIEM HayYHO-TEXHUYECKOM
pasBUTUK, POnn (HM3UKN B (HOPMMPOBaHUN
Kpyrosopa v ()yHKLMOHabHOW rpamMmoTHOCTH
yesioBeKa A9 peLleHns NpakTUYeCKnX 3afad;

- BMlafieTb OCHOBOMO/aratowumm (hnM3n4ecKumm
MOHATUAMM W BENMYMHAMU, XapaKTepPU3Y LM
(hnsnueckre npoueccol (CBA3aHHLIMA C
MeXaHUYEeCKUM ABVXXEHWEM, B3aUMOLENCTBNEM
Ten, MeXaHN4ecKnMMM KonebaHusamu 1 BOSHaMW;
aTOMHO-MONEKY/IAPHBIM CTPOEHVEM BELLECTBA,
TEenn0BbIMU NPOLECcCaMu; 3NeKTPUYECKUM 1
MarHUTHbIM MONAMMW, 3NEKTPUYECKUM TOKOM,
3NIEKTPOMarHUTHbIMU KOfiebaHUsMN 1 BOSIHaMU;
ONTUYECKMMU ABNEHNAMU; KBAHTOBLIMU
AB/IEHNAMU, CTPOEHVEM aToOMa 1 aTOMHOI0 A/pa,
PaAnoaKTUBHOCTLIO); BafeTb
OCHOBOMONAratoLWUMm aCTPOHOMUYECKUMU
MOHATUAMU, NMO3BONAIOLLMMUN XapaKTepr30BaTh
MPOLIECChI, MPOUCXOAALLME Ha 3Be3MaX, B
3BE3[HbIX CUCTEMAX, B MEXXraslaKTUYeCKOWN cpefe;
[BWKeHVEe HebGeCHbIX Tes, 3BOOLMIO 3Be3[ U



- BbISIBNATb NPUYNHHO-CNEACTBEHHbIE CBA3N U
aKTyanM3mpoBaTb 3afady, BblABUraTb rMNoTe3y ee
PeLLeHns, HaxXoAnTb apryMeHTbI NS A0Ka3aTeNnbCTBa
CBOVIX YTBEPXKAEHWIA, 3aaBaTb NapameTpbl 1
KPUTEPUM PELLIEHNS;

- aHa/IM3MPOBaTb MOJTYYEHHbIE B XO4e peLUeHNs
3afaun pesynbTaThbl, KPUTUYECKN OLIEHMBATbL UX
[AOCTOBEPHOCTb, MPOrHO3MpPOBaTh M3MEHEHNE B
HOBbIX YC/IOBUSX;

- YMETb MEPEHOCUTb 3HaHNS B NMO3HABATE/bHYHO W
MPaKTUYECKYH 06M1aCTU XN3HEAEATENbHOCTY;

- YMETb MHTErpnpoBaTh 3HaHMS U3 PasHbIX
npeaMETHbIX 06MacTel;

- BblABMraTb HOBblE Maen, npeanaraTb
OpUrMHaNbHble MOAXO0/bl N PELLEHNS,

- CNOCOBHOCTb WX MUCMO/b30BaHUA B
no3HaBaTe/lbHOW 1 COLMaIbHOM NPaKTUKe

BceneHHoix;

- B1aAeTb 3aKOHOMEPHOCTAMM, 3aKOHaMU U
TeopuAMU (3aKOH BCEMUPHOTO TaroteHus, |, 1l un
111 3aKOHbI HbHOTOHa, 3aKOH COXpaHeHus
MEeXaHNYeCKOIN 3HePrnn, 3aKOH COXpPaHeHNs
UMNynbca, NPUHLMN Cynepnosnuumn cun,
NPUHLMN paBHOMNPaBHOCTN NHEPLUaIbHbIX
CUCTEM OTCYeTa; MOMIEKYNAPHO-KUHETUYECKYHO
TEOPUIO CTPOEHMUA BELLECTBA, Fa30Bble 3aKOHbI,
nepBblii 3aKOH TEPMOLMHAMUNKN; 3aKOH
COXPaHEeHUA 3IEKTPUYECKOr 0 3apaaa, 3aKoH
KynoHa, 3akoH OMa Ans yyacTka Lenu, 3aKoH
Owma 4ns NOMHOW 3M1eKTPUYECKON Lienu, 3aKoH
bxoyns - JleHUa, 3aKOH 3/1EKTPOMarHUTHOM
NHAYKUWW, 3aKOH COXPaHeHNsa 3Heprum, 3aKoH
NPAMOJIMHEHOr 0 pacrnpoCcTPaHeHNs CBETa, 3aKOH
OTPaXXeHWA CBETa, 3aKOH NPENOMIeHNA CBETa;
3aKOH COXpPaHEeHNa 3Heprun, 3aKoH CoxXpaHeHns
NMNYNbCa, 3aKOH COXPaHeHWs 3NeKTPUYECKOro
3apsaaa, 3aKOH COXpaHeHNs MaccoBOro Yncna,
noctynaTsl bopa, 3aKOH pagnoakTUBHOIO
pacnaja); yBepeHHOe 1UCMosib30BaHNe 3aKOHOB U
3aKOHOMEePHOCTEN Npu aHan3e (PU3NYECKNX
SIB/IEHWNIA 1 NPOLLECCOB;

- C(hOPMUPOBATL YMEHUA PeLLaTh pacyeTHbIe
3aja4un C ABHO 3aJaHHOM (HM3NYECKON MOLENbHO,
NCMonb3ya PU3NYECKNEe 3aKOHbI U MPUHLMNMBI; Ha
OCHOBe aHa/in3a yCnoBusA 3aja4n BolompaTb
(PM3NYECKYIO MOZeSb, BblAENATb (PU3NYECKME
BEe/IMYUHBI U (hopMy/ibl, HEOOXOAVMbIE ANA ee
peLleHus, NPOBOANTL PacyeThl U OLEeHMBaTb
pealbHOCTb MOYYEHHOr0 3HaYeHNs (HM3NYECKOiA
BE/IMUMHbI; peLlaTb KayecTBeHHbIe 3a/auu,



OK 02. /icnonb3oBaTb COBPEMEHHbIE
CpefcTBa Mnoucka, aHanmsa u
NHTepnpeTauun nHgpopmalmu, n
NH(OPMALMOHHbIE TEXHOIOMMKN AN
BbINOSIHEHWA 3afa4 NPOJeCCUOHaIbHOM
[leaATeNIbHOCTU

B 06nacTu LEHHOCTM Hay4YHOr0 NMO3HaHWS:

- C(hOPMUPOBAHHOCTb MUPOBO33PEHMS,
COOTBETCTBYHOLLEIO COBPEMEHHOMY YPOBHHO
pasBUTUSA HayKW 1 O6LLECTBEHHOW MPaKTUKK,
OCHOBAHHOIO Ha Ananore KynbTyp,
CMOCOOCTBYHOLLEr0 0CO3HAHMKO CBOEr0 MecTa B
NONNKYNbTYPHOM MUPE;

- COBEPLUEHCTBOBaHMe A3bIKOBOW M YMTaTe/IbCKOM
KyNbTypbl KaK CpeACTBa B3aMOAENCTBUS MeXY
NOAbMU 1 NO3HaHUA MUPa;

- 0CO3HaHWe LeHHOCTW Hay4YHOW AeSTeNbHOCTY,
FOTOBHOCTb OCYLLECTBNATL NMPOEKTHYHO U
nccnefoBaTeNbCKyro AeATeNbHOCTb MHANBUAYATbHO
1 B rpynne;

OBnafieHVe YHMUBEPCA/IbHbIMU YUYebHbIMMU
Nno3HaBaTeNbHbIMU AeACTBUAMN:

B) paboTa ¢ MH(opMaLmen:

- BMlafieTb HaBbIKaMK MOJTyYeHUs MH(OpMaLmn 13
MCTOYHMKOB Pa3HbIX TUMOB, CAMOCTOATE/NIbHO
OCYLLLECTB/ISATb MOUCK, aHaNn3, CUcTeMaTm3aLuio 1
NHTepNpeTaLmio MHPOPMALIMK Pa3NNYHbIX BUAOB U
(hopm npeacTaBneHuns;

- cO3AaBaTh TEKCTbI B Pa3NNYHbIX hopmaTax C
YUYeTOM HazHayeHusi MH(opMaLUn 1 LieNeBoM
ayamMTopuin, BblbMpas oNTUMaribHY0 hopmy
NpeLCTaBNeHUSA Y BU3ya/In3aLuu;

- OLIeHMBaTb JOCTOBEPHOCTb, NErMTUMHOCTb
MH(OpPMaLMK, ee COOTBETCTBUE MPaBOBbLIM U
MOpabHO-3TUYECKNM HOpMaM;

- UCMO0/b30BaTh CPeacTBa NHMOPMALMOHHBIX 1

BbICTPaMBas /10rMyeckn HernpoTUBOPEUNBYHO
LIENOYKY pacCy>kieHWNiA C OrNopoi Ha N3y4YeHHbIe
3aKOHbIl, 3aKOHOMEPHOCTU U (BU3NYECKIME ABSIEHNS
-C(hopMMPOBaTb YMEHUS YUNUTLIBATb MPaHULbI
NPUMEHEHMNS N3YUEHHBIX (IU3NYECKMX MOAENEIA:
maTtepuanbHas TouKa, NHepLmanbHas cuctema
OTCYeTa, UAea/IbHbIN ras; MOLeNIN CTPOEHUS
rasoB, XXWAKOCTEN U TBEPAbIX Tes, TOUEUHbI
ANEKTPUYECKINIA 3apsig, saepHas MoAeNb aToma,
HYK/IOHHas MOZe/lb aTOMHOTI0 f4pa Npu peLleHnm
(hM3nYecKmx 3agay;

- c(hopMmMpoBaTh COOCTBEHHYHO MO3ULMIO MO
OTHOLLEHWIO K (IU3UYECKOIN MHEpopMaLIMK,
nosly4aeMon 13 pasHbIX UCTOYHMKOB, YMETb
MCNONb30BaTb LMPPOBbIE TEXHONOMUN ANA
MoucKa, CTPYKTYPUPOBaHUS, MHTEprpeTaLmmn v
npeLcTaBneHNs y4ebHOM 1 Hay4YHO-NONYNAPHOWA
NH(OPMaLMK; PasBUTb YMEHUA KPUTUYECKOTO
aHa/M3a nosy4aeMor MHopmMaumm



OK 03. lNnaHnpoBsaThb 1 peann3oBbIBaTb
COOCTBEHHOE NPOdeccnoHabHOe 1
NMYHOCTHOE pasBuUTKe,
npeanpuHUMaTeNbLCKYH0 AeATeNbHOCTb B
npogeccMoHanbHOM cthepe, UCNOb30BaATb
3HaHWA Mo (PMHAHCOBOW rPamMOTHOCTY B
Pa3/IMYHBIX XXU3HEHHbIX CUTYaLMAX

KOMMYHUKaLMOHHbIX TEXHOMOTUIA B PELLEHNN
KOTHUTUBHBIX, KOMMYHWKATUBHbIX 1
OpraHu3auMoHHbIX 3a4a4 ¢ Co6/II0AeHNEM
TpeboBaHWIn 3proHOMUKM, TEXHUKK 6e30MacHOCTH,
TUreHbl, pecypcocbepeXxeHns, NpaBoBbIX 1
3TUYECKMX HOPM, HOPM NHMHOPMaLNOHHOA
6esonacHocTu;

- BNaZieTb HaBbIKaMW pacno3HaBaHWs 1 3aLmTbl
NH(opMaLmMK, HHOPMaLMOHHOK 6e30nacHOCTH
NMYHOCTU

B 06nacTtu gyxoBHO-HPaBCTBEHHOIO BOCAUTAHUS:
-- C(hOPMUPOBAHHOCTb HPABCTBEHHOMO CO3HAHWS,
3TWMYECKOro MOBEAEHNS;

- CMOCOGHOCTb OLIEHMBATb CUTYaLMIO U MPUHUMATb
OCO3HaHHbIE PeLLEeHNs, OPUEHTUPYSCb Ha MOPa/IbHO-
HPaBCTBEHHbIE HOPMbI 1 LEEHHOCTY;

- 0CO3HaHWe IMYHOro BKNaja B MOCTPOeHMe
YCTOMUYMBOrO ByayLLEro;

- OTBETCTBEHHOE OTHOLLEHWE K CBOVIM POAUTENSAM U
(Mnn) gpyrM YneHam CeMbi, CO3AaHMIO CEMbW Ha
OCHOBE OCO3HAHHOrO MPUHATUSA LEHHOCTEN
CEMEIHOW XXM3HW B COOTBETCTBUM C TPaguLmMaMm
HapozoB Poccuu;

OBnageHme YHUBEPC/TbHbIMWU PEryNATUBHBbIMU
LeNCTBUAMMU:

a) camoopraHmnsaums:

- CaMOCTOATE/IbHO OCYLLECTBNATL MO3HABATENbHYHO
AEeATeNbHOCTb, BbISIBNATL NPO6GIEMbI, CTaBUTb U
(hopMynunpoBaTb COBCTBEHHbIE 3aa4u B
06pa30BaTeNibHON AeATENbHOCTMN U XKU3HEHHbIX
CUTyaumsx;

- CAMOCTOATE/IbHO COCTaBNATb M/aH PeLLeHmns
NPo6/eMbl C YHETOM MMEHOLLMXCS PeCypCoB,

- BNlafieTb OCHOBHbLIMW METO4aMW Hay4HOro
Mo3HaHWs, UCMOMb3YEeMbIMU B (PU3NKE: MPOBOANTL
NPAMbIE N KOCBEHHbIE N3MEPEHUS (PU3NYECKNX
BE/IMYMH, BbIOMpPas ONTUMa/bHBI CNoco6
N3MEPEHUSA U UCMOMb3YA N3BECTHbIE METO/bI
OLLeHKM MOrpeLLIHOCTeR N3MEPEHNiA, NPOBOAUTb
nccnefoBaHne 3aBUCUMOCTEN PUNUECKNX
BE/IMYMH C 1CNOMb30BAHMEM MPAMbIX U3MEPEHWIA,
06BACHATbL NOMYYEHHbIE pe3y/bTaTbl, UCMO/b3YH
(h13nYecKme TeopmK, 3aKOHbI U MOHATKS, U AenaThb
BbIBO/Ibl; COOMOAATL NpaBunia 6esonacHoro Tpyaa
npy NPoBeAeHNN UCCNeA0BaHWNIA B pamMKax
y4eBbHOro sKcnepuMeHTa 1 y4yebHo-
1ccneaoBaTeNbCKol AeSTeNbHOCTU C
MCNOMb30BaHMEM LIM(POBBIX N3MEPUTESTbHBIX
YCTPOWCTB 1 nabopaTopHOro o6opyaoBaHus;
chopMMpPOBaHHOCTb MPeACTaBNEHNIA 0 MeToAAX
NONYyYeHMst Hay4YHbIX aCTPOHOMUYECKMX 3HAHWI
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OK 04. OththeKTNBHO B3aMMOAENCTBOBATD
1 paboTaTtb B KOMNEKTUBE Y KOMaHze

COOCTBEHHbIX BO3MOXHOCTEN 1 NPeanoYTeHNI;

- laBaTb OLEHKY HOBbIM CUTyaUMAM;
CNoco6CcTBOBaTb (NOPMMPOBAHUIO U MPOAB/IEHMNIO
LUNPOKON 3pYANLMM B pasHbIX 06/1aCTAX 3HAHWUI,
MOCTOSAHHO MOBbILLATL CBOM 06pa30BaTe/IbHbIi 1
KY/IbTYPHbI YPOBEHb;

6) CAaMOKOHTPO/Ib:

1CNOMb30BaTh NPUEMbI PethNIEKCUN A1 OLLEHKM
CUTyaumn, Bbi6opa BEPHOIO PeLLEHMS;

- YMeTb OLEHMBaTb PUCKM MU CBOEBPEMEHHO
NPUHUMATL PeLLEHMs MO UX CHUXKEHUIO;

B) SMOLMOHa/IbHbIA NHTENSEKT,
npegnonaratoLnin chopMmMpPoOBaHHOCTb:
BHYTPEHHel MOTM1BaLMK, BKIOYatoLLel CTpemieHmne
K JOCTVDKEHWIO LIeNIN 1 YCnexy, ONTUMU3M,
WNHULMATUBHOCTb, YMEHWE [eNCcTBOBaTb, UCXOAS U3
CBOMX BO3MOXXHOCTE;

- 3MNATUN, BK/IKOYAIOLLEN CMOCOBHOCTL NOHUMATb
3MOULMOHA/IbHOE COCTOSIHWE APYrUX, YUUTbIBATb €ro
npy OCYLLECTBIEHNN KOMMYHUKaLMK, CMOCOOHOCTb
K COYYBCTBMIO U COMEPEXMBAHMIO;

- COUMabHbIX HaBbIKOB, BK/HOYAKOLLMX CMOCOOHOCTb
BbICTPaMBaTb OTHOLUEHUSA C APYTMMU NIHOAbMM,
3a60TUTbCA, MPOABNSATL MHTEPEC W paspeLlaThb
KOH(/INKTb

- TOTOBHOCTb K CaMOpa3BUTMIO, CAMOCTOATE/IbHOCTU
1 CaMOOMNpPeAeNeHuIo;

-0B/lafleHVe HaBblKaMmn y4ebHO-MCCNef0BaTeIbCKON,
MPOEKTHOW M COLMaTbHON [eAaTeNlbHOCTH;
OBnafieHve YH1BepcaslbHbIMU
KOMMYHUKaTUBHbIMW LeACTBUSMM:

6) coBMecTHas AesiTe/IbHOCTb:

- NOHUMATb M UCMONb30BaTb NPEUMYLLECTBA

- OBMaAeTb YMeHMAMM paboTaTh B Fpynmne ¢
BbINO/IHEHWEM Pa3/INYHbIX COLMabHbIX PONeN,
nnaHWMpoBaTh paboTy rpynmbl, payMoHanbHO
pacrnpegensitb AesTeNlbHOCTb B HECTaHAAPTHbIX
CUTyaumsX, afeKBaTHO OLEHMBATb BKNaf KaXXaoro
3 YHaCTHWKOB FPynMbl B PeLUeHme
paccMaTprBaemoi Npo6siembl
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OK 05. OcyLLeCTBNATb YCTHYHO U
MUCbMEHHY0 KOMMYHUKaLMIO Ha
rocyapCTBEHHOM 5i3blKe POCCUIACKOWA
defiepaLuy € y4eTOM 0COBGEHHOCTEN
COLMaNIbHOTO U KYNbTYPHOIO KOHTEKCTA

KOMaHAHOW 1 MHAVBUAYabHOW paboThl;

- NPUHMMaTb Lie/IN COBMECTHOM AeATeNbHOCTY,
OpraH130BbIBaTb U KOOPAMHMPOBATb AENCTBMS MO ee
[OCTVKEHUIO: COCTaBNATb NfaH AeCTBUINA,
pacrnpegensaTb Poin C y4eTOM MHEHWUIA YHaCTHUKOB
06CcyXKaaTh pe3ynbTaTbl COBMECTHOM paboThl;

- KOOPAUHMPOBATL U BbIMO/HATL paboTy B YCI0BUAX
Pea/IbHOr0, BUPTYa/IbHOro 1 KOMOGUHMPOBAHHOIO
B3aVIMOAENCTBMSA;

- OCYLLeCTB/IATb MO3UTMBHOE CTpaTErnyeckoe
noBefeHne B Pas/INYHbIX CUTYaLWsX, NPOABATb
TBOPYECTBO U BOOOPaXKeHME, BbITb MHULNATUBHLIM
OBnageHme YHUBEPC/TbHbIMWU PEryNATUBHbIMU
LeNCTBUAMMU:

) NPUHATYE Cebs N APYrnx NoLen:

- NPUHMMaTb MOTUBbI 1 apryMeHTbI APYTUX Nofei
npu aHan3e pesynbTaToB AesTeNbHOCTY;

- NPU3HaBaTb CBOE NPaBo M NPaBo APYruX Noaen Ha
OLLMOKM;

- pa3BmBaTb CNOCO6GHOCTb MOHMMATb MUP C NO3ULMN
[PYroro Yenoseka

B 06/1aCcTV 3CTETUYECKOr0 BOCNUTAHWS:

- 3CTETUYECKOE OTHOLLEHME K MUPY, BK/IKOYas
3CTETUKY ObITa, HAYYHOrO N TEXHNYECKOro
TBOPYeCTBa, CropTa, TPyAa U 0OLLECTBEHHbIX
OTHOLLIEHWIA;

- CNOCOGHOCTH BOCMPUHUMATL Pas/iMyHble BUAbI
NCKYCCTBA, TPaguLMM 1N TBOPYECTBO CBOErO U
APYrnX HapogoB, OLLYyLLATb SMOLMOHaIbHOE
BO3/EMCTBME MUCKYCCTBA;

- y6eXX/IEHHOCTb B 3HAYMMOCTU AJ151 IMYHOCTU U
06LecTBa 0TEHeCTBEHHOIO M MMPOBOI0 UCKYCCTBA,
3THUYECKUX KYNbTYPHbIX TPaAMLUMIA U HAPOAHOIO

- c(hopMmMpoBaThL YMeHUS pacro3HaBaTb
(hn3myeckme aBeHNa (MPOLECChl) N 0OBACHATL KX
Ha OCHOBE M3Y4YeHHbIX 3aKOHOB: paBHOMePHOe 1
paBHOYCKOPEeHHOE NPSMONMHEAHOE [ABVXKEHNE,
CBO6OAHOE NajeHWe Ten, ABVKEeHWE Mo
OKPY>XHOCTW, MHEPLMS, B3aMOeCcTBMe TeN,
KonebartenbHOe ABVXXeHWe, pe3oHaHc, BOTHOBOE
[BVOKeHWe; anddysuns, 6poyHOBCKOE ABUKEHME,
CTPOEHME YXNLKOCTEN 1 TBEPAbLIX TeN, U3MEHEHME
obbemMa Ten Npu HarpeBaHUM (OXTaXAEHUN),
TensioBoe paBHOBeCUe, 1CnapeHue, KoH4eHcauus,
nnaBneHne, KPUCTaNIN3aLUms, KUMeHue,
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OK 07. CopeitcTBOBaTb COXPAHEHUIO
OKpYy>KatoLLei cpeapl,
PecypcocOepeXXeHnto, NPUMEHSTb 3HAHUA
06 M3MEHEHUW KNMaTa, MPUHLMMbI
6epeXxnMBoro NPoOn3BOACTBa, IPPEKTUBHO
[eicTBOBaTb B Ype3BblYaHbIX CUTYaLMsAX

TBOPYECTBa;

- TOTOBHOCTb K CaMOBbIPaXKEHWIO B pa3HbIX BMaax
NCKYCCTBA, CTPEM/IEHNE MPOABSATb KayecTBa
TBOPYECKOM IMYHOCTH;

OsnafieHve yHMBepcasibHbIMU
KOMMYHUKaTUBHbIMW AENCTBUAMMN:

a) obLLEeHMe:

- OCYLLeCTB/IATb KOMMYHWMKaLMK BO BCEX cpepax
XM3HW;

- pacno3HaBaTb HeBepbasbHble CpeAcTBa 06LLEHUS,
MOHMMaTb 3Ha4YeHMe CoLMabHbIX 3HaKOB,
pacrno3HaBaTb NPeAnoCbITKA KOHGIMKTHBIX
CUTYyaUMIA U CMArYaTb KOHQINKTDI;

- pa3BepPHYTO M NIOFMYHO M3NaraTb CBOK TOUKY
3peHuns C UCNOMb30BaHMEM S3bIKOBbIX CPeACTB

B 06n1acTn 3K0N0rmyeckoro BOCNUTaHUA:

- C(hOPMMPOBAHHOCTb 3KOOMMYECKOW KYNbTYpbI,
MOHUMaHWE BANSHNSA COLMANbHO-3KOHOMUYECKNX
MPOLLECCOB Ha COCTOSIHME NPUPOAHOIA 1 COLMabHOM
cpefbl, 0CO3HaHMWe rnobasbHOro xapakrepa
3KOMI0rnyeckmx npobnem;

- NJIAaHNPOBaHKE N OCYLLECTB/IEHNE [AENCTBUI B
OKpY>KatoLLIei cpefie Ha OCHOBE 3HaHWSA Lieneit
YCTOMYMBOrO Pa3BUTUS YeNI0BEYECTBa;

aKTMBHOE HENpuATME AENCTBUIA, MPUHOCALLMX Bpes,
OKpPY>KatoLLLeR cpefe;

- YMEHMe NPOrHO3u1pPoBaTh HEGIAronpUATHbIE
3K0/0rnyeckme NocneAcTems NpeanpUHUMaeMbIX
[eVCTBYI, NpefoTBpaLLaTh KX;

B/IXKHOCTb BO3AyXa, CBSA3b CpefHel
KMHETUYECKOW 3HEPr M TENIOBOI0 ABUKEHNS
MO/IEKYN C abCONMKOTHON TeMMNepaTypoun,
MNOBbILLEHWE [aB/IEHNA ra3a Npwu ero HarpesaHuu B
3aKpbITOM cocyfe, CBA3b MeX/y napameTpamu
COCTOSIHMS rasa B M30MpoLeccax; anekTpusauns
Ten, B3anMOLeiCcTBMe 3apsfoB, HarpesaHue
NPOBOAHMKA C TOKOM, B3aMMOAENCTBME

MarHuTOoB, 3/IEKTPOMAarHUTHasA HAYKUWS,
[EeCTBME MarHUTHOMO NOJS Ha MPOBOAHYK C
TOKOM W ABVXKYLLMIACA 3apAf, 3NeKTPOMarHUTHble
KonebaHus 1 BOJHbI, NPSAMOIMHEHOe
pacrnpocTpaHeHve CBeTa, OTPaXKeHWe,
npenomneHne, nHTeptepeHums, anudpakumus n
nonsipu3aumsa cBeTa, AUCrepcus CBeTa;
(hOTO3NEKTPUYUECKIMIA 3(DHEKT, CBETOBOE
AaBfieHVe, BO3HNKHOBEHME NIMHEAYATOro CrnekTpa
aToma BOfopoja, eCTeCTBEHHas 1 UCKYCCTBEHHas
PafMoaKTMBHOCTb

- chopmmpoBaTb YMEHMSI MPUMEHSATb NOMYYEHHbIE
3HaHWA A1 06BACHEHNSA YCNOBUIA NPOTEKAHNS
(hr3nYeCKNX ABNEHWI B NPUPOAE N AN1St MPUHSATUS
NPaKTUYECKNX PELLUEHNIA B NOBCELHEBHOM YXXN3H
Ansa obecneyveHns 6e30MacHOCT NPU 06paLLEHN
C 6bITOBbIMW MPUBGOPaMUN U TEXHUYECKUMM
YCTPOIACTBaMM, COXPaHEHNS 340POBbA U
CO6MIOEHNS HOPM 3KOJTIOMMYECKOro NnoBefeHns B
OKPY>KatoLLei cpefe; MOHMMaHne Heo6XoaMMOCTK
NPUMEHEHMNS LOCTVXKEHUIN PU3MKM 1N TEXHOOTNIA
AN pauMoHaIbHOro NPYPOAONOb30BaHNS
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MK 2.3. BbINONHATL NpeABapuUTe/bHbIN,
COMYTCTBYOLWMIA (MEXXC/ONHBIIA)
roforpes MeTasifia B COOTBETCTBUY C
Tpe6oBaHMSAMN NPON3BOLCTBEHHO-
TEXHOMOrMYeCKOM LOKYMEHTaLMM No
CBapkKe.

MK 3.2. BbINoNMHATL NpeBapuUTebHbINR,
COMYTCTBYOLWNIA (MEXXC/ONHBIIA)
NnoforpeB MeTasifa B COOTBETCTBUU C
Tpe6oBaHMAMN NPON3BOLCTBEHHO-
TEXHO/OMMYECKOM LOKYMEHTaLMM No
cBapke.

- pacLuMpeHne onbITa AeATeNIbHOCTM 3KON0rMYECKOM
Hanpas/ieHHOCTW;

- OBNafieHNe HaBblKamu Y4eOHO-MCCNeA0BaTENbCKO,
MPOEKTHON U COLMaNbHON LeATeNlbHOCTU

B yacTu TpyaoBoro BoCNUTaHWS:

-rOTOBHOCTb K aKTVBHO AeaTeNbHOCTM
TEXHOMOMMYECKOW U COLManbHOM HanpasieHHOCTH,
CMOCOOHOCTb  MHMUMMPOBATb,  NNaHWpoOBaTb WU
CaMOCTOSITENbHO BbIMO/MHATb TaKyH [AesSTeNbHOCTb

B 061acTu LEHHOCTM Hay4YHOro NMO3HaHWS:
-CthOpMMPOBAHHOCTb MMPOBO33PeHUS,
COOTBETCTBYHOLLENO COBPEMEHHOMY YPOBHHO
pasBUTUS HaykM U OOLLECTBEHHOW NpaKTUKW,
OCHOBaHHOI0 Ha ananore KynbTyp,
CMOCOGCTBYHOLLIEr0 OCO3HAHUKD CBOEro MecTa B
NOMMKYNbTYPHOM MUpe

YMeHus obpabaTbiBaTb pe3y/ibTaTbl U3MEepPeHUM,
06Hapy>XuBaTb 3aBUCMMOCTb mexay
(hn3myeckmmu BENMYMHaMN, 00DBACHATL

MNOJTY4EHHbIE pe3ynbTaTbl N AeNaTb BbiBOAbI,

ChopmMMpOBaHHOCTb YMEHUA peLlaTthb (hn3nyeckume

3aaaun
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2. CTPYKTYPA U COJIEP)KAHUE YUEBHOU JUCIUILTAHBI

2.1. O6bem yueOHOI JMCUMIIMHBI H BUABI Y4e0HOIl padoThI

Bun yueOHoii padoThl Oo0bem
4aCoB
Oobs13aTenbHAS YueOHAsI HATPY3KA (BCero) 180
Oo0si3aTe1bHbIE AYIUTOPHbIE YueOHbIe 3aHsITHS (BCero) 155
B TOM YHUCJIE!
TEOPETHUECKAsl YaCTh 103
Ja00PaTOPHbIE U MPAKTUYECKUE 3aHITHUS 52
IIpodeccHoHANBEHO-OPHEHTHPOBAHHOE CoAep:KaHHe (COAeP:KAHHE 13
NPHKJIATHOTO MOAY.JIST)
BT. 4.
TEOpPETHYECKOE O0yUeHNE 9
NPAKTUYECCKUE 3aQHATUS 4
IIpomexkyTouHasi aTTecTanusi B popMe dK3aMeHA 12




2.2. TemaTU4YeCcKnin NnnaH 1 cogepxxaHue yyebHon gucumnamisl O4M.02 PUNSUNKA

HavmeHoBaHwue CofepxaHue y4ebHOro matepuana, nabopaTopHble U NPaKTUYeckre paboTbl, CAMOCTOATE/IbHASA dopmMmmpyemble
pasfenos 1 Tem paboTa o0byyaroLmxcs O6bem o6Lpe n
4ACOB npodgeccroHan
bHble
KOMMeTeHLMN
1 2 3
BeegeHue 1 OpraHu3aunoHHble BonNpockl. ®Pu3mMKa - Hayka o npupoge. ®Pusmka 1 TexHuka. MNoHaTne o 5 OK 03, OK 05
(hm3myeckoi KapTuHe mmpa. Cuctema CU. MNMpoBepKa 0CTaTOUHbIX 3HAHWIA.
Pasgen 1. MexaHnka 24
CopepxaHune y4yebHOro matepuana OK 01
1 MexaH14YecKoe ABWKEHME. DNEMEHTbI KMHEMATUKM MaTepPUasibHON TOUKM. OK 02
Tema 1.1. 2 Tpeobpa3oBaHue koopanHart [anunes. MexaHUYecKuii NPUHLMN OTHOCUTENBHOCTM. 8 OK 04
KnHemaTunka BpalyatenbHoe ABMXEHME, ero KMHemaTnyeckue napametpbl. CBA3b MeXAy Yr/10BOW U MHENHOW OK 05
CKOPOCTAMM. OK 06
JTabopatopHas pab6oTaNel 5 OK 07
«OnpefieneHne YCKOpPeHus Tena» MK23,3.2
MpakTuyeckan pa6ota Nel
«OnpefeneHve KNHEMAaTUYECKUX NapameTpOoB ABMXEHUSA» 2

Cofepr>kaHue y4ebHOro marepuasna
1  OcHosHble 3aga4m anHamukn. Cuna. Macca. 3akoHbl HbloTOHa.

Tema 1.2 2 3aKoHbl BCEMUPHOIOo TAroTeHus. "paBnTaLoHHoe none. Cuna THXecTu. Bec 1 HeBECOMOCTb. 10 OK 01
JnHamunka. OK 02
3aKOHbI 3 Wmnynbe Tena. 3aKoH CoxpaHeHus umnynbca. Pabota. MOLLHOCTb. OK 04
CoXpaHeHWs 4 MexaHn4yecKasa aHeprus v ee BuAbl. 3aKOH COXPaHEHNsA SHEPTUN. OK 05
MpakTnyeckas pabota Ne2 OK 06
«[AMHammKa maTepuanbHOM TOUKN. 3aKOHbI COXPAHEHNS B MEXaHUKE» 2 OK 07
NK?2.3,3.2
Pasgen 2. MonekynspHasa gpusnka 1 TepmogmHammKa 37
Cofiep>xaHue y4ebHOro marepuana
Tema 2.1. 1 OcHoBHble nonoxeHns MKT 1 nx onbITHOe 060CHOBaHKE. MoseKynsipHble B3aMOAENCTBUS. OQo|
OcHoBbI Macca 1 pasmepbl MOfeKyn, NOCTOAHHasA ABoraapo 10 oo
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MONEKYNSAPHO-
KNHEeTUYECKOM
Teopun

Tema 2.2.
OcHoOBbI
TepMOoANHaAMUNKKN

2 WpeanbHbli ras. TemnepaTypa kak Mmepa CpefHeil KMHETUYECKOM 3HEPT M Xa0TUUHOIO [ABUKEHNS
Monekyn. TepMoAnMHaMuyecKas Lwkana Temneparyp. AGCOMOTHbLIN Hy/b.

3 OcHOBHble ypaBHeHNa MKT npeasibHOro rasa.

4 YpaBHeHWe COCTOSHMS MAeasbHOro rasa (B obLiemM Buae). YpasHeHne KnaiinepoHa-MeHpaeneesa.
M3onpoteccol, 1 nx rpauku.

JTabopaTtopHas paboTaNe2

«lccnefoBaHve n306apHOro npoLiecca»

MpakTnyeckas pa6otaNe3, 4

«OCHOBbI MONEKYNSPHO-KNHETUYECKON TEOPUM»

«MonekynapHo-KMHeTUYeCKasa Teopus rasos»

Cofep>kaHue y4yebHOro marepuasna

1 W3MeHeHWe BHYTPEHHel 3Heprum rasa B npouecce TernaoobmeHa 1 coepLuaeMoit paboTsl. PaboTa
rasa npu n306apHOM U3MEHEHMUWN 06bEMA.

2 [lepBoe Hayano TepmoAMHaMUKK. ALnabaTHbIi npoLecc. MNprUMeHeHWe NepBoro Havana

TEepPMOANHAMMKL K npoLeccam

MpuHUMN AEACTBUA TENIOBOW MalUMHBI. MoHATME 0 umkne KapHo. KM TennoBoro gsuratens.

4 XonofHble yCTaHOBKW. TensoBble Auratenn. Ponb TenioBbIX ABurateneii B HAPOLHOM
XO035MCTBE N OXpaHa Npupoabl.

5  XapakTepucTuka XULKoro CoCTOSHMSA BewecTsa. bavkHuiA nopsgok. MoBepxXHOCTHOE
HaTsbkeHne. CMaymBaHue. KanunnspHble SBNEHNSA B NPUPoAe, ObITy, TeXHUKe. BHYTpeHHee
TPeHue B XXUAKOCTK, BA3KOCTb

6  Kpucrtannmyeckoe coctosHMe BelecTsa. JanbHuil nopsagok. Buabl Kpuctanios. MexaHuyeckue
CBOWCTBA TBEPAbIX Te/. 3akoH Nyka. TernnoBble pacLUMPeHns TBEPAbIX TEN U XXMUAKOCTEN.

NabopaTopHasa paboTtaNe3

«OnpepeneHne 0THOCUTENBbHOW BNXKHOCTI BO3MyXa»

MpakTnyeckasa paboTta Ne5, 6

«[MprMeHeHVe NepBoro Havana TepMoAVHaMUKN NpPU ONpPeaeNieHnn napaMeTpoB BeLLecTBax»

«3MeHeHNe BHYTPEHHEN 3Heprm rasa B NpoLecce CoBepLUEHNS PaboTbI»

KoHTponbHas pabota Nel

«peanbHblil ras. a3oBble 3aKOHbI»

Pa3gen 3. OCHOBbI 3/1eKTPOAVHAMUKN
Cofep>kaHue y4yebHOro marepuasna
1 TMpodeccnoHanbHO-0pNeEHTUPOBaHHOE cogepXkaHune (cofep>kaHne NPUKIaAHOro MOAys)

w
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ANEKTPUYECKNIA 3aps. 3aKOH COXPaHEHMs 3NEKTPUYECKONO 3apaa. ABMNEHME 3NEKTpU3aLmm Ten. OK 02

B3anmopeicTBme ToUeUHbIX 3apsaoB. 3akoH KynoHa. dnekTpuyeckas NocTosiHHas. PelueHme OK 04

Tema 3.1 3afau. 13 OK 05

DNeKTpunYecKoe OK 06

none OK 07
NnK2.3, 3.2

MpodeccnoHabHO-0PUEHTUPOBAHHOE CcofepXaHne (CofepyKaHne NPUKIALAHOro MOAYNSA)

2  JneKTpoMarHuTHoe nose. Hanps»keHHOCTb 3MeKTpUYeckoro nong. MpuHLmMn cynepnosuumm
nosnei ToYeuHbIX 3apsaoB. [paduueckoe N306paXKeHNe NOMEN TOUEYUHbIX 3apsaoB. PaboTa no
nepemMeLLeHnto 3apsaga. MNoTeHuman n pa3HoCTb NOTEHUMaN0B. CBA3b MEXAY HaMpPsXKeHHOCTbIO U
Pa3HOCTLIO MOTEHLMASIOB.

3 OnekTtpoemKocTb. KoHAeHcaTopbl. W nx coegnHeHns. SHeprus sNeKTprMYeckoro noss
3apPSXKEHHOr0 KOHAEeHcaTopa.

4 TIOCTOSIHHbIN 3NEKTPUYECKMNIA TOK, €r0 XapaKTePUCTUKN. Y CNoBUA HEOOX0AMMbIE A1
CYLLeCTBOBaHUSA 3/1eKTPUYECKOr0 TOKa. JNIEKTPOABMXKYLLAA cusa.

5 ConpoTuBfeHNe Kak 3/M1IeKTPUYECKas XapakKTepucTuka pesucropa. 3aBUCUMOCTb CONPOTMB/IEHUS OT
Temnepatypbl. MOHATME 0 cBEPXNPOBOAUMOCTU. 3akoH OMa NS yyacTKa Lenn 1 3aMKHYTOM
Lenm.

6 [MlocnesoBartenbHOe napasnenbHOe CoeAMHEHNE Pe3NCTOPOB 1 UCTOYHUKOB TOKa. [Npasuna
Kupxroga. PaboTta 1 MOLLHOCTb MNOCTOAHHOIO ToKa. 3aKoH [xoyns - JleHua.

JTabopaTtopHas pa6oTa Ne4-6

«3mepeHre paboTbl ¥ MOLLIHOCTW 3/1IEKTPUYECKOr 0 TOKa»

«OnpegeneHne 3AC v BHYTPEHHEro COMPOTUBNEHNS UCTOYHMKA 3NIEKTPUYECKON Lien»

«3yyeHune nocnegoBaTeNnbHOro 1 NapasanensHoOro CoevHeHUs NPOBOAHMKOB

MpakTnyeckas paboTta Ne7-9

«B3anMogencTBre 3NEKTPUYECKUX 3apsfoB»

«CoefJMHeHNe KOHAEHCATOPOB M UX CBONCTBa»

«PacyeT napameTpoB Lienun NoCTOAHHOro ToKa Npy nocefoBaTe/lbHOM U napasifie/lbHOM COeMHEHUN

pe3nCcTopoB»

MpodeccnoHanbHO-0PNEHTUPOBAHHOE cofepXXaHue (cofepXkaHve NPUKIaLHOro Moayns) OK 01

CopepykaHue yyebHoOro marepuana 6 OK 02

Tema 3.2. 1 OCHOBHbIe NONOXEHWSA 3/IEKTPOHHON TeOpMUM NPOBOAMMOCTM MeTa/10B. 3akoH OMa 1 xoyns- OK 04
ANeKTpPUYeCKnin NeHua. KoHTaKTHas pa3HOCTb NOTEHLMaN0B 1 paboTa BbIxoda. TepmMOo3eKTpUYeCTBO. OK 05

18



TOK B Pas/INUHbIX
cpefax

Tema 3.3.
MarHumTHoe rnorsne

Tema 3.4.
dneKTpoMarH1MTHas
NHAYKLUMSA

Tema 4.1.

2  JNeKTPUYECKWU TOK B 3NEKTPONUTaX. DNEKTPONN3. 3aKOH 3neKTponusa. MprumMeHeHne
3NeKTPONM3a. DNEKTPUYECKMIA TOK B BaKyyMe. TepMO3/IEKTPOHHAS IMUCCUSA. DNEKTPOHHbBIE MYyUKU
1 UX CBOWCTBA.
3 DNEeKTPUYECKMIA TOK B NONYNPOBOAHMKAX. DNEKTPONPOBOLHOCTb MO/YNPOBOAHWKOB U ee
3aBMCUMOCTb OT Temnepatypbl. COBCTBEHHAsA U NPUMECHast NPOBOAUMOCTU. DNIEKTPOHHO-
AbIPOYHBINA Nepexod. MonynpoBOAHMKOBBIA A0S,
MpodeccnoHanbHO-0PNEHTUPOBAHHOE cofepXXaHue (cofepXkaHve NPUKIaLHOro Moayns)
JTabopaTtopHas pabota Ne7 2
«/ccnepgoBaHue NonynpoBOAHUKOBOIO AN0Aa»
Cofiep>xaHue y4ebHOro marepuana
1 TloHATME MarHUTHOro nons. MarHUTHasa MHAYKUMA. MarHnMTHas nocTosiHHasa. MarHMTHas
NPOHNLLAEMOCTb cpebl. HanpsyKeHHOCTb MarHUTHOro nons. MarHUTHbIN NOTOK. Mpadmnyeckoe
N306paXKeHNe MarHUTHbIX MOMEe: NPSMOro TOKa, KPYyroBoro Toka, Co/leHoMAa.
2  BsaumopgeiicTBMe TOKOB. [leCTBME MAarHUTHOMO NOASA Ha MPOBOAHMK C TOKOM. 3aKoH AMnepa. 6
PaboTa Mo nepemeLLeHN0 NPOBOAHMNKA C TOKOM B MarHUTHOM MoJe.
3 [elicTBME MarHMTHOrO MonA Ha ABwxKyLmecs 3apagbl. Cuna JlopeHua. [BMXeHUe 3apsHKEHHOM
4acTMLbl B MArHUTHOM W 3/1EKTPUYECKOM NosisSiX. MarHMTHbIe CBOMCTBA BELLECTBA.
MpodeccnoHanbHO-0pNEHTUPOBAHHOE cofepXXaHue (cofepXaHve NPUKIaLHOro MoAy/s)
JTabopaTtopHas pa6oTa Ne8 2
«/iccnefioBaHNe MarHUTHOIO MONA KaTyLUKN C TOKOM»
MpakTnyeckas pabota Nel0
«PelleHVe 3afja4 Ha 3aKOHbI MarHUTHOW MHAYKLUMK, Cuibl AMNepa, Cusibl JTopeHua»
Copep>kaHue yyebHoOro marepuana
1  JnekTpomarHuTHas MHAyKumsi. OnbiTbl ®apages. 3aKoH 31eKTPOMarHUTHOM MHAYKUMK. MpaBuna
JeHua. Buxpesble aneKTpuyeckne nonsd. Buxpesble TOKW. 6
2  fiBNeHue camovHAyKumKn. NHAYKTUBHOCTL, 34C camMOUHAYKUMN. SHEPTrUa MarHUTHOro nons.

MpakTnyeckas padota Nell
«OnpegeneHye NapameTpoB MarHATHOrO nons. Cusbl 31EKTPOMAarHUTHOMO NOAS» 2

Pasgen 4. Kone6aHusi U BOMHbI 36
Cofiep>kaHue y4ebHOro martepuana
1  KonebatenbHoe ABMXeHME. TapMOHUYECKNEe KONebaHUa 1 UX XapaKTEPUCTUKIN. Y paBHEHME
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MexaHunuyeckue
KonebaHums
" BOJIHbI

Tema42.
JNeKTpoMarHUTHbE
KonebaHuns n
BOJTHbI

Tema 4.3.
BonHoBas
OnTukKa

rapMOHMYecKoro KonebaHusi. CBOBOAHbIE W BbIHYXEeHHble KonebaHus. MexaHnyecKuii
PE30HAHC, ero y4eT B TEXHUKE.

2  PacnpocTpaHeHue KonebaHuii B ynpyroi cpege. BonHbl 1 MX XapaKTePUCTUKKN. YpaBHEHME
NNOCKOW BOJHbI U €€ XapaKTEPUCTUKK. VIHTepthepeHUMs 1 andpakums BOSH.

MpakTnyeckas paboTta Nel2

«OnpepeneHne XapakTepUCTUK rapMOHUYECKNX KOMlebaHWin»

CofepaHue y4ebHOro marepuana

1  CB060fHble 31eKTPOMarH1THbIe KosiebaHns B KOHTYpe. peBpaLleHne s3Heprum B KosiebaTelbHOM
KOHType. CoBCTBEHHasA YacToTa KosiebaHuii B KOHTYpe. ABTOKONe6aHWe. ["eHepaTop 3aTyXxaroLmx
KonebaHwi.

2 BbIHY)X€EHHble 3afeKTpuyeckune KonebaHus. MNepemMeHHbIn TOK 1 ero nosfyyeHue. [eicTeytoLee
3HaYeHMe TOKa 1 HanpsHXKeHNs.

3 VIHOYKTMBHOCTb U €MKOCTb B LIENV NepemMeHHOro Toka. AKTUBHOE eMKOCTHOE U MHAYKTUBHOE
CONPOTUBNEHNE. DNEKTPUYECKNIA Pe30HaHC.

4 TlocnepoBaTenbHOE COeAMHEHME B LiENsSX NepeMeHHOro Toka. 3akoH Oma 18 yyacTka Lenm
nepeMeHHOro Toka. MoLLHOCTbL NepeMeHHOro Toka. TpaHcthopmMaTop.

MpakTnyeckas pabdota Nel3, 14

«PelleHVe 3afja4 Ha NpYMeHeHve hopmMy/l, CBA3bIBAIOLLMX [/IMHY BOJHbI C HaCTOTOM U CKOPOCTLHO;

thopmyn neproga KonedaHuii»

«PacyeT OCHOBHbIX MapameTpoB LeNu NepemMeHHOro ToKa»

KoHTponbHas pabota Ne2

«DNeKTPOMarHUTHble KosiebaHus, nepeMeHHbIA TOK»

CofepaHue y4ebHOro marepunana
AnekTpoMarHuTHas npupoja ceeta. CKOpoCTb CBeTa. 3aBUCUMOCTb MeXAY A/MHOW CBETOBOM

1 BOJIHbI M YaCTOTbI U 3N1EKTPOMArHUTHbLIX KOnebaHnin. CBETOBOM NOTOK N OCBELLEHHOCTb. 3aKOHbI
ocBeLLeHHOCTK. MpuHumn MolreHca.
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Tema 5.1.
KBaHTOBas
hn3mka

Tema 5.2.
dusnka atoma u
aTOMHOro sagpa

2 3aKOHbl OTPaXXEHUA 1 NPeIoMeHNs cBeTa. Pr3NYeCcKniA CMbIC MoKa3aTesiein NpenoMIeHns.
[NonHoe oTpaxkeHWe cBeTa.

3  VIHTepdepeHUMs cBeTa, ee NPOosABAEHNSA B NPUPOAE U NPOABIEHNSA B TEXHUKe. Oudpakums ceeTa u
ee NposiB/eHue.

JTabopatopHas pabota Ne9, 10

«[locTpoeHue M306paXKeHNs npesMeTa B NI0CKOM 3epKasie»

«3MepeHre (hOKYCHOrO pacCTOSAHMS COOMPAOLLEN TNH3bI»

MpakTnyeckasa pabota Nelb

«BonHoBasa onTuka»

Pasgen 5. KBaHTOBas (m3nka

CopepykaHue yyebHoro marepuana

1  Tennosoe mn3nyyeHve. YepHoe Teno. 3akoH Kupxrodga. KeaHToBas runotesa NnaHka. KBaHToBas
npupofa ceeta. dHeprusa N nMnynsc PoToHOB. 3akoHbl CTethaHa-bonbLumaHa 1 BuHa.

2 BHewHwuiA dotoaddekT. OnbiTbl CTONETOBA. 3aKOHbI (POTO3(MEKTA. Y paBHEHME (hOTOI((eKTa.
BHYTpeHHWUIA PoTOahteKT 1 ero ocobeHHoCTW. [aBneHue ceeta. OnbIThl Jlebesesa.

Cofiep>xaHune y4ebHOro marepuana

1  Mogenu atoma Pe3septhopra v bopa. YpoBHM 3Heprum B atome. V3nyyeHne 1 nornoLieHme
3Heprun aTomom.

2  EcTecTBeHHas paAu0aKTMBHOCTbL U ee BMAbl. CocTaB aTOMHbIX afep. OTKPbITUE NO3UTPOHA U
HeMTpOHa.

3  fAgepHble cunbl. JedeKT mMaccbl. SHEPrus CBs3n aTOMHbIX siaep. O6Lume ceeeHNs 06
3N1eMeHTapHbIX YacTULAaX M aHTUYaCTULAX.

JTabopaTtopHas pabota Nell

«13mepeHne paguaLmoHHOro oHa»

MpakTnyeckas paboTta Nel6

«CocTaB/ieHNe ypaBHEHWI SEPHbIX PeakUmMii 1 onpefeneHne nx NPoAyKTOB Ha OCHOBE 3aKOHOB

COXpaHeHWs 3/1eKTPUYECKOro 3apsaja 1 MaccoBOro YuC/a, onpesesieHne cocTasa aapa atoma»

MNpomexxyTouHas aTTectaums

Bcero

21

18

180

MNK2.3, 3.2

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07
MNK2.3, 3.2



2.3. XapaKkTepuCcTHKA OCHOBHBIX BH/10B Y4eOHOMH AeATeJIbHOCTH 00y4aI0 X CS

Coaepxanue o0yueHust

XapakTepucTHKA OCHOBHBIX BUJ0B YUe0OHOI 1esiTeJIbHOCTH CTYJeHTOB

Beeoenue

YMeHus TMOCTAaHOBKH LNl NeATeIbHOCTH, TUIAHUPOBAaHUS COOCTBEHHON
JEATEIbHOCTH [IJIs1 JOCTH)KEHHWsSl TIOCTABJICHHBIX LeJel, MNpeABUAEHUs
BO3MOJKHBIX PE€3yJbTaTOB 3TUX AEHCTBUM, OPraHU3alMM CAMOKOHTPOJS U
OLICHKH MOJYYeHHBIX PE3YyJITATOB.

PazButne crnocoOHOCTH SICHO M TOYHO H3JaraTb CBOU MBICIH, JIOTMYECKH
O0OCHOBBIBATH CBOKO TOYKY 3pPEHHs, BOCIPHHMMATh W aHAJIM3HPOBATH
MHEHUsI COOECeTHHKOB, MpPHU3HABAs NPABO [PYyroro 4YeyjoBeKa HAa HHOE
MHEHUE.

IIpousBenenne wn3MepeHus: (U3NYECKUX BEJIWYUH W OLIEHKA TPAHHLIBI
MOTPELIHOCTEN H3MEPEHUI.

IlpencraBnenue rpaHULBl NOTPELIHOCTEH H3MEPEHUN MPHU MOCTPOCHUH
rpaduKos.

YMeHHe BbICKa3bIBATh THITOTE3bI A1 OOBbSICHEHHST HAOJFO JaeMBbIX

SIBJIEHUM.

YMeHue npeanaraTb MOAENIU SIBJICHUM.

VYkazaHue rpaHul] MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB.

H3n0xeHne OCHOBHBIX MOJIOKEHUN COBPEMEHHON Hay4HOU KapTHUHBI MUPA.
[IpuBeneHne npUMEpOB BJIMSHUS OTKPBITHMH B (PU3MKE Ha Tporpecc B
TEXHUKE U TEXHOJIOTMH NPOU3BOJICTBA.

Hcnonp3opanne MaTEpHETA 1151 TOMCKA HHpOPMaUU

1. MexaHuka

1. 1. Kunemamura

[IpencraBneHne MEXaHUYECKOTO JBUKEHHUS TeJla YPABHEHUSIMH U rpaprKaMu
3aBUCHUMOCTH KOOPJHUHAT U NPOCKLUEH CKOPOCTH OT BPEMEHHU.

Onpenenenue KOOpPAUHAT MPOWAEHHOTO MyTH, CKOPOCTH M YCKOPEHUs Teja
1o rpadpuKaM 3aBUICUMOCTH KOOPAUHAT U MPOEKLIHUH CKOPOCTH OT BPEMEHH.
IIpoBeneHne CpaBHUTENBHOIO aHAIN3a PABHOMEPHOIO U PABHONEPEMEHHOIO
IIBUKEHUH.

VYka3zaHHu€e HUCIONb30BAHUs MMOCTYNATEIBHOIO U BPAlATEIbHOIO ABUXKEHUN B
TEXHHUKE.

PaspaboTka BO3MOXKHOM CUCTEMBI NeHCTBUH 1 KOHCTPYKIIMU

IUTs1 SKCIIEPUMEHTAJIBHOTO ONPEAEICHUs] KHHEMATHYECKUX BEJIH-

yyH. [Ipencrasnenue nabopMaii O BUAAX ABIDKEHHS B BUIE TaOIHMIIBI

1.2.3axonsr coxpanenusi
8 MeXaHUKe

IlpumeHnenne 3aKkoHa COXPAaHEHMs] UMITYJIbCAa AJIs1 BBIMUCICHUS W3MEHEHHMU
CKOPOCTEH TeJ MPU UX B3aUMONECUCTBUSX.

Usmepenne paboTel cU M U3MEHEHME KHWHETUYECKOH SHEPruM Tena.
Boermucnenne paboTbl cH M U3MEHEHHS KUHETHYECKOH SHEPrud Tela.
Brrucnenue mNOTEHUMAIBPHONM 3HEPrUM TeJl B TIPABUTALIMOHHOM IIOJE.
Omnpenenenne NOTEHMAIBHON SHEPTUHN YIIPYTO AeOPMUPOBAHHOTO Tela MO
U3BECTHOH NeOopMaIiy 1 JKECTKOCTH Tea.

Ilpumenenne 3aKkOHa COXPAHEHHMs MEXAaHWYECKOH OHEPruu MNpU pacdyérax
Pe3yNbTaTOB B3aUMOJEUCTBUI TeNl IPAaBUTALMOHHBIMM CWJIAMH U CHJIAMU
YIPYTOCTH.

YkaszaHue rpaHul] NPUMEHUMOCTH 3aKOHOB MEXAHUKH.

OCHOBBI MOJIEKYJISIPHOH (PU3HKH U TEPMOIUHAMUKU

2.1.0cnosor
MOJIEKYIAPHOTL
KUHEemMu4eckoil meopuu.
Hoeansnstii caz

BrInonHEeHNE SKCIIEPUMEHTOB, CITYKAIUX Uit 0OOCHOBAHUS
MOJIEKYJIsIpHO-KUHeTHueckon Teopun (MKT).

Pemenue 3ana4 ¢ npuMeHEHHEM OCHOBHOTO YPaBHEHHS
MOJIEKYJISIPHO-KMHETHUECKOH TEOPHH T'a30B.

OmnpeneneHne napaMeTpOB BELIECTBA B Tra3oo0pa3sHOM COCTOSIHMM Ha
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OCHOBAHUH YPaBHEHUS COCTOSTHUS HISATBHOTO Ta3a.
Omnpenenenne napamMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHUU

U TIPOUCXOMISAIIUX MPoLeccoB 1o rpadukam 3asucumoctu p (T),

V(T), p (V).

OxcnepumenTanbHoe uccienosanue 3asucumoctu p (T), V (T), p (V).
[IpencraBnenue B Buae rpaduKoB H30XOPHOTO, U300apHOTO

U M30TEPMHUYECKOrO0 IpoueccoB. BruncieHune cpenHed KUHETHYECKOU
SHEPrHM TEIUIOBOTO [BMIKEHUS MOJIEKYJl IO W3BECTHOH TeMIieparype

BELIECTBA.
VYkazaHue rpaHul NPUMEHUMOCTH MO KUACATIbHBIN ra3» U 3a-
koHOB MKT.

2.1.0cHoswi H3mepenne koauyuecTsa TEMIOTHI B TPOLIECCaX TEIIONEPEaauH.

mMepMOOUHAMUKY Pacuer konmu4ecTBa TEIIOTHI, HEOOXOAUMOTO TSl OCYIIECTBIICHUS

33JaHHOIO Ipouecca ¢ Teruionepenaden. Pacuer M3MeHEHMs] BHYTPEHHEH
SHepruu Tei, padoThl W TEPeNaHHOrO  KOJNMYEeCTBA  TEIUIOTBI  C
HCIOJIb30BAHHEM IEPBOI0 3aKOHA TEPMOIMHAMUKH.

Pacuer paboTel, coBepIIeHHOH ra3oM, 1o rpaduKy 3aBUCUMOCTH

p (V). Berunucienue padoTsl rasa, COBepIIEHHON NMPH U3MEHEHUU COCTOSHHUS
o 3aMkHyToMy Iukiy. Bemuciaenne KIIJ] npu coBepiieHnn razoMm paboThI
B MpOLECCaX W3MEHEHMsI COCTOSHHUS MO 3aMKHyTOMYy LUKIy. OObsCHeHHE
NPUHLMIOB OEHCTBUS TEIJIOBBIX MamuH. JleMOHCTparusi ponu (QU3NKH B
CO3/1aHUU U COBEPLIEHCTBOBAHUM TEIUIOBLIX ABUratenel. Msznoxkenue cytu
SKOJIOTHYECKHX MPodsieM, 00yCIOBIEHHBIX PabOTON TEIMJIOBBIX BUTATENIEH U
NpeJIoKeHUE MMyTH UX PeLIeHUs.

VYka3aHue rpaHull IPUMEHUMOCTH 3aKOHOB TEPMOANHAMUKU.

YMeHue BeCTH AMAJIOT, BLICAYIINBATh MHEHHE ONIOHEHTA, Y4acTBOBATb B
IUCKYCCHUU, OTKPBITO BbIpaXkaTh U OTCTaUBaTh CBOK TOUKY 3PEHMUSI.

VYkazaHue y4eOHBbIX IUCHMIDIMH, NPH H3YYEHHH KOTOPBIX MCHOJIB3YIOT
yuebHbII MaTepran «OCHOBBI TEPMOAHMHAMUKI

2.3.Ceoiicmsa napoe, Hsmepenue BIaxHOCTU BO3yXa.
Jcuorocmeti, meepovix | Pacdyer komuuecTBa TEIUIOTHL, HEOOXOAMMOTO ISl OCYIIECTBICHUS
mei npoLecca Mepexosa BeLIecTBa U3 OAHOTO arperaTHOrO COCTOSIHUS B IPYTOE.

OKCHepUMEHTaNbHOE  UCCJIEeIOBAaHUME  TEIJIOBBIX  CBONCTB  BeEIECTBa.
[IpuBeneHne MpUMEPOB KANMIUISIPHBIX SBJICHHUH B ObITY, IPUPOJE, TEXHUKE.
HccnenoBanne MeEXaHUYECKHX CBOWCTB TBepAbIX Ten. IlpumeHeHwue
(U3MYECKUX TIOHSATUH U 3aKOHOB B Y4eOHOM MaTepuasie mpodeCCHOHATLHOTO
Xapakrepa.

Ucnonp3oBanne WUHTepHeTa nns moucka uHPOpMamuu o paspaboTkax H
NPUMEHEHUSIX COBPEMEHHBIX TBEPABIX U aMOP(HBIX MaTepHaIOB

3. DnekTpoprHaAMHUKa

3. 1. Onexmpocmamuxa Bpruucnenue cuia B3aUMOACHCTBHS TOYEYHBIX JJIEKTPUUECKUX 3apsIOB.
Brruucnenue HanpsKeHHOCTH 3JIEKTPUYECKOrO MOJst OAHOTO M HECKOJBKHUX
TOYEUHBIX BJIEKTPUYECKHUX 3apsiioB. Brraucnenue MOTeHLMANa
3JIEKTPUYECKOrO MOJsI ONHOTO U HECKOJBKMX TOYEUYHBIX 3JIEKTPUYECKUX
3apsipos.  HMsmepenune pasHoctm notreHumanos. HMsmepenue sHeprumn
3JIEKTPUYECKOrO MOJISl 3apsKEHHOTO KOHAEHCATOpa. BhlYMCeHne 3Hepruu
3JIEKTPUYECKOrO OIS 3aPsSLKEHHOIO KOHACHCATOopa.

PazpaboTka miaHa W BO3MOXKHOW CXEMbI NEHCTBHI SKCINEPUMEHTAIBHOTO
OmnpeneneHuss  3JIEKTPOEMKOCTH  KOHJEHCATOpa W AUBJIEKTPUYECKOU
MIPOHHULIAEMOCTHU BEIECTBA.

IIposenenue CPaBHUTEJIBHOTO aHaIu3a IPaBUTALMOHHOTO 51
3JIEKTPOCTATHYECKOTO NOJICH
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3.2.llocmosnnvtit mok Hsmepenue momHocTu snekTpuaeckoro Toka. Mamepenue 3/1C u

BHYTPEHHETO COMPOTHUBJICHHUSI HCTOYHHKA TOKA. BBIMIOJIHEHNE pacyeTOB CHITbI
TOKA W HANpPSDKEHWH HA ydacTKax 3JekTpudeckux wereid. OObscHeHue Ha
npuMepe dJIEKTPUYECcKOol 1enu ¢ npymst ucrounnkamu toka (31C), B kakom
cilydae MCTOYHMK 3JIEKTPUUECKOH 3Hepruu paboTaeT B pekUMe TeHepaTopa,

a B Ka-
KOM — B PEXHME NOTPeOUTENs.

OmnpeneneHue  TeMMEpaTyphbI HUTH HaKaJMBaHUSL. Uzmepenue
SNEKTPHYECKOr0  3apsifia  JJIEKTPOHA. CusiTue BOJIbTAMIIEPHOI

XapaKTEPUCTUKU JUOAA.

IIpoBeneHre CpaBHUTENBHOIO AaHadW3a MOJYNPOBOAHUKOBBIX AUOAOB U
TPUOJOB.

Ucnonb3oBanne HMuTepHeTa sl mowicka WHOOPMALMU O TEPCIEKTUBAX
Pa3BUTHS NOJYITPOBOAHUKOBON TEXHUKHU.

Y cTaHOBKAa NPUYMHHO-CJIEICTBEHHBIX CBSI3€i

3.3.Maenummnuvie senenus | U3mepeHne MHAYKUUM MAarHUTHOTO TOJIA. BberucieHue cuii, AeHCTBYIOLINAX
Ha MPOBOJHUK C TOKOM B MATHUTHOM IOJIE.

Bruancnenue cui, JeUCTBYIOIINX HA 3JIEKTPUYECKUN 3apsif, ABIKYLIUICS B
MarHuTHOM noJjie. MccienoBaHue sIBACHHI 3JICKTPOMArHUTHOW WHIYKLIMH,
CAMOUHYKLHH.

Brancnenue 3HepruM MarHUTHOTO TMOJIS.

OObsiCHeHUE TTPUHLIUIIA TEUCTBUS SJICKTPOABUTATES.

OObsicHeHHWe TpHUHLWMA ACHCTBUS TEHEPaTopa JJEKTPHUYECKOrO TOKA W
3JIEKTPOU3MEPUTENbHBIX MPUOOPoB. OOBsICHEHNE MPUHLINIA JEHCTBUS MACC-
cniektporpada, yCkopurenei 3apsiKeHHbIX 4aCTHII

OOBbsiCHeHHE POJIM MATHUTHOTO TOJIST 3€MJIH B KH3HHU PACTCHHM, YKUBOTHBIX,
yenoBeka. lIpuBenenne npuMepoB MPaKTUYECKOrO MPUMEHEHUs] U3YUEHHbBIX
SIBJICHUH, 3aKOHOB, MPUOOPOB, YCTPOICTB.

IIpoBeneHue CpaBHUTENBHOIO aHAIM3a CBOWCTB 3JIEKTPOCTATHYECKOrO,
MArHUTHOTO M BHUXPEBOT'O 3JIEKTpUYecKuX mojieil. OO0bsiCHEHHe Ha TpuMepe
MArHUTHBIX SIBJICHUH, ToueMy (U3MKy MOKHO pacCMaTpUBaTh Kak

METaIUCIUIIIIUHY

4. KonebaHust v BOJHBI
4.1.Mexanuueckue HccnenoBanue 3aBUCUMOCTH  mepuona KoyieDaHWH — MaTEeMaTHYECKOro
Konebanust MasiTHUKA OT €ro JJIMHBI, MacChl U aMILTUTYAbl KoneOanuil. Mccnenopanue

3aBHCUMOCTH MepHoaa KonebaHuil rpy3a Ha MPYy)KMHE OT €ro MacChl |
JKECTKOCTU TIPYKUHBI. Bbhraucnenune neproga xonebaHU MaTeMaTHUECKOTO
MasATHUKA IO HU3BECCTHOMY 3HAYCHUIO €ro AJIMHBL Brmucnenne nepuoga
Kone0aHuil Tpy3a Ha MPYKUHE MO W3BECTHBIM 3HAYEHHSIM €ro MacChl W
JKECTKOCTH IPY KUHBIL.

BripaboTka HaBBIKOB BOCIIPHHHUMATh, AHAJIM3HPOBATH, MepepadaTviBaTh U
NPpEABABIATD I/IH(bOpMaL[I/II'O B COOTBETCTBUHU C IOCTABJICHHBIMU 3adaYdaMMU.
[IpuBeneHne mNPUMEPOB ABTOKOJEOATENBHBIX MEXAHMYECKHX  CHCTEM.
IIposenenue kinaccudukauyu KouebaHmit

4.2. Vnpyeue 60inbvl Usmepenne [UIMHBI 3BYKOBOH BOJIHBI 10 pe3yjbTraTaM HaOMONEeHUH
uHTepepeHIMU 3BYKOBbIX BOJH. HaOmonmenume u oObsSCHEHHE SIBICHHUN
uHTepdepeHINU U TUPPAKIIA MEXAaHIUECKUX BOJH.

IIpencraBnenne oOnacTell MPUMEHEHUS YJIbTPa3BYKa U MEPCHEKTHBBI €ro
UCTIOJIb30BAHMS B PA3JIMYHBIX 00JIACTSIX HAYKH, TEXHUKH, B METULIMHE.
UznoxxkeHne CyTH 3KOJIOTHUECKUX NpoOJeM, CBSI3aHHBIX C BO3IEHCTBHEM
3BYKOBBIX BOJH Ha OPTraHU3M YeJIOBEKA

4.3.2nekmpomaenumusie | VI3MepeHne >JeKTPOEMKOCTH KOHAeHcaropa. l3mepeHne HHIYKTHBHOCTD
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Konebanus karywku. HMccrnenoBaHue — sBJEHUsA — DJIEKTPUYECKOrO  PE30HaHCa B
OCJIe0BaTEIbHOU LIEIN.

IIposenenne aHAJIOTuu MEXAY dusnueckuMu BEJIMYMHAMU,
XapaKTEPU3YIOIUMH MEXaHUYECKYI0 U 3JIEKTPOMArHUTHYIO KoyebaTenbHbIe
CUCTEMBI.

Pacuer 3HaueHMIT CUJIBI TOKA U HAIPsPKEHUA Ha 3JIEMEHTax LEIN
NEPEMEHHOIO TOKa.

UccnenoBanne mnpuHuMna paeiicteus TpaHcopmaropa. HccmemnoBanue
NpUHLIMINA JeWCTBUA TeHepaTopa mnepeMeHHoro Toka. Hcnonb3oBaHue
WnTepHera nnst moncka MH(POPMALUK O COBPEMEHHBIX Crocodax mepenadu
3JIEKTPO3HEPTHU

SHGKTpOMaFHI/ITHbIe BOJIHBI

OcyiecTBieHUe paiuonepenayy U paguonpuemMa

4.42nexkmpomacnumuste | OCyIecTBICHHUE panuonepenadu u paguonpuema. Mccnenosanue

BOJIHbI CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH C TIOMOIIBIO MOOHMIIBHOTO TeJie-

¢ona.

PasBuTne LEHHOCTHOrO OTHOLIEHHS K HU3y4aeMbIM Ha YpoKax (HU3HKH
O6’beKTaM u OCBAUBACMbIM BUOamM ACATCIIBHOCTU. O6’b$ICHeHI/Ie
NPUHLHUIIHAJIBHOTO PAa3IM4YMsl MPUPOABI YIIPYTHX U 3JIEKTPOMArHUTHBIX BOJIH.
Hznoxenue CyTH 3KOJIOTHIECKHX npobiem, CBSI3aHHBIX C
BHGKTpOMaFHI/ITHbIMI/I KOJ'Ie6aHI/I$IMI/I 1 BOJIHAMMH.

OObsicHeHHe  pONM  DJICKTPOMArHUTHBIX  BOJH B COBPEMEHHBIX
nccrenopanusgx BeeneHnon

5. OnTuka

5.1.1lpupooa ceema IIpuMmeHneHne Ha MPAKTUKE 3aKOHOB OTPAXKCHUS U MPEJIOMIICHUS

CBETA MPU PELIECHUH 3a/a4.

OmnpeneneHnue CHEKTPAJbHBIX TIPaHUL] YYBCTBUTEJIBHOCTH HYEJIOBEYECKOTO
rjasa.

YMeHHne CTpOUTh H300pakeHUs IPEAMETOB, 1aBa€MbI€ JIMH3AMH.

Pacuer paccTosiHUS OT TUH3BI A0 H300paKEHUS IPEAMETA.

Pacuyer onrtuueckoil cumimbl JuH3BEL 3MepeHme (HOKYCHOrO paccTOsSHUS
JINH3BL.

HcnbeiTanue Moaeneli MUKPOCKONA U TEJIECKONa

5.2.Bonnossie ceoiicmea | Habnmronenue siBneHust UHTEPGEPEHIIUHN 3JIEKTPOMArHUTHBIX BOJIH.

ceema Habmronenune siBineHust nudpakiuy 3JI1€KTPOMArHUTHBIX BOJIH.

Habnronenne sSiBiIeHUS NONAPU3ALUH SJIEKTPOMArHUTHBIX BOJIH.

HsmepeHne NIMHBI CBETOBOH BOJHBI 10 PE3yJIbTaTaM HaONIOIEHUS SBICHHS
unrepdepenimu. Habmonenue sBnenuss nudpakuuu ceera. Habmonenue
SIBJICHUST MOJsIpU3alud U aucnepcuu ceera. Ilowck pasnuuuii m CXOACTBA
MeXAy AU(PAKIUOHHBIM H JUCTIEPCHOHHBIM CIIEKTPAMH.

IIpuBenenne NpuMepoOB MOSIBJIEHUS B IPUPOJE U UCIONb30BAHUS B TEXHUKE
SBJICHUH UHTEeppepeHINH, TU(PAKIIH, TOTSIPU3ALIH U

aucniepcun  ceera.  Ilepeduncnenne  METOAOB  MO3HAHUS,  KOTOpPBIE
VCIIOJIb30BaHbl TP U3YUEHUH YKA3aHHBIX SBJIEHUN

6. DJeMEeHThl KBAHTOBOH (YHU3HKH

6.1.Keanmosas onmuxa | Habmonenne ¢dotosnekrpuueckoro s¢dexra. OObsiCHEHHE 3aKOHOB
CroneroBa Ha OCHOBE KBAHTOBBIX ITPECTABICHHH.

Pacuer MakCcUMaIbHON KMHETUYECKONU SHEPTUHU 3JIEKTPOHOB NPU
doroanekrpudeckom 3¢dekre. OnpeneneHue padoThl BEIXOAA 3JIEKTPOHA IO
rpaduKy ~ 3aBUCHMOCTH  MAaKCHUMAJbHOW  KHHETUYECKOH  OSHEpPruu
(OTO3EKTPOHOB OT HaCTOTHI cBeTa. I3MepeHne padoThl BBIXO/IA SJIEKTPOHA.
Ilepeuncnenne  npuOOpPOB  YCTAHOBKH, B KOTOPBIX  NPUMEHSETCS
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0e3uHepLMOHHOCTD (poTod(deKTa.
OObsicHEeHHe KOPIYCKYJISIPHO-BOJHOBOI'O [Iyajin3Ma CBOWCTB (HOTOHOB.
OObsicHEHHE POJIM KBAHTOBOM ONTHKH B PA3BUTHH COBPEMEHHOH (PU3HKH

6.2. Quzuxa amoma

Habnronenne nuHEHYaThIX CIEKTPOB.

Pacyer 4acTOTBI M ATMHBI BOJIHBI UCITYCKAaEMOT'O CBETA MPH MEPEXOAE aToMa
BOJOpPOZAa M3 OIHOTO CTAlMOHAPHOTO COCTOSHUS B apyroe. OObscHeHue
NPOUCXOXKICHUST JIMHEHYaTOro CHEeKTpa aToMa BOIOpPOJAAa M PassIuyus
JUHENYaThIX CHEKTPOB pa3nyHbIX ra3oB. HccrnenosaHue nuHENYaTOro
CHIeKTpa.

UccnenoBanue nmpuHUMNA PaOOTHI JFOMUHECLIEHTHOH JIAMITBL.

Habmonenue u oObsiCHEHNE MPUHIIUITA ASHCTBYS Jla3epa.

[IpuBeneHne mpuMeEPOB UCTIONB30BAHUS Jla3epa B COBPEMEHHON

Hayke W TexHHuke. Mcnonb3oBanne MHTepHETa U1t IOMCKAa WHPOPMAIMH O
NEePCIEKTHBAX IPUMEHEHUS Jla3epa

6.3. Quzuxa amomno2o
A0pa

Habmonenue Tpekos anbda-dactull B kamepe Buibcona.

PeructpupoBanue sioepHBIX H3JIyYEHHMI C MOMOIIBIO cueTduka l'eirepa.
Pacuer sHepruu cBsizu aToMHbBIX snep. OmnpeneneHue 3apsaa U MacCOBOIO
YUCJIa AaTOMHOIO s[pa, BO3HHUKAIOLIETO B pPeE3yabTaTe pPaguOaKTHBHOIO
pacriana. Beramcnenue sHepruu, OCBOOOKITAIOIIEHCS MPH PaguOAKTHBHOM
pacnage. OrmpeneneHue NOPOAYKTOB SAEPHOM peakuun. Brraucnenue
SHEPruH, OCBOOOKAANOLIEHCS TpU  SIIEPHBIX peakuusx. I[loHMMaHue
NPEeUMYIEeCTB U HENOCTAaTKOB HCIOJb30BaHUSI AaTOMHOM DSHEpPrum u
HMOHU3UPYIOIIMX U3JTYYeHUH B IPOMBIIIJIEHHOCTH, MEIULIMHE.

UznoxxeHne CyTH SKOJIOTMYECKHX MPOOJIEM, CBS3aHHBIX C OHOJIOTHMYECKHM
JNEHCTBUEM PAANOAKTUBHBIX U3JTy4YEHUH.

IIpoBenenne kiaaccupUKALIMM SJIEMEHTAPHBIX YaCTHULl MO UX (PU3HUYECKHM
XapakTEepUCTHKaM (Macce, 3apsily, BPEMEHH OKM3HH, CIHHY H T. 1.).
[lonnMaHue LEHHOCTEH HAy4YHOTO IIO3HAHWA MHUpPa HE BOOOImE I
YeJIOBEYECTBA B LIEJIOM, a U KaXKAOro OOyYaromerocs JHYHO, LIEHHOCTEH
OBJIAJICHUS] METOAOM HAyYHOT'O MO3HAHMS ISl JOCTIDKEHHSI yCIexa B JIFoOoM
BUJIE PAKTUYECKON NesTeIbHOCTH
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3. YCNIOBUNA PEANTM3AUNW TTPOIPAMMBbI ANCUNMNNTNHBI

3.1. TpeboBaHMS K MMHUMa/IbHOMY MaTepuasibHO-TEXHUYECKOMY 0b6ecreveHnto
Peanusayms nporpaMMbl AUCUMNMHLI TPeBYeT Hainume y4ebHOro KabnHeTa hunsmku.
Ob6opyaoBaHWe y4ebHOro KabuHera:

- pabouyee MeCTO npernojasaTens;

paboyee MeCTO CTYLEHTOB;

LwKad ana xpaHeHns YMK 1 cnpaBoYHOW nutepaTypbl;

MPOEKTOP MYy/bTUMEANA,;

KOMMbOTEP.

ayauTopHasa fOCKa Noj mapkep

nabopaTopHble KOMMNeKTbl: «MexaHuka» - 4 Wwr., «MonekynsapHas gusavka n TepMoauHaAMMKa»

- 4 WT., «9NEKTPOAMHAMUKE» - 4 WIT., «INEKTPOAnU3» - 4 Wt., «ONTUKa» - 4 Wr., «KBaHTOBbLIE

ABNEHUSA» - 4 LT,

3.2. VlH(hopmaLoHHOe obecrieyeHme 06y4deHNs
OcHoBHasa nuTepatypa:

1 JorsuHeHko O. B. ®u3unka [3neKTpoHHbIA pecypc] :yyebHuk / O. B. JlorsuHeHko. - M. :
KHoPyc, 2024. - 341 c. - (CpeaHee npoteccuoHanbHoe 06pas3oBaHme). - Pexxnum goctyna :
https://book.ru/book/950602

2. JlorBuHeHko O. B. ®usmka + MpunoxeHve [SNeKTPOHHbIA pecypc] : yuebHuk / O. B.
NoreuHeHKo. - M.: KHoPyc, 2024. - 437 c. - Pexxum goctyna : https://book.ru/book/950602

3. Tpogwumosa T. L. ®u3nka. Teopusi, pelleHMe 3ada4, NeKCUKOH [DNeKTPOHHbIN pecypc] :
cnpaBoyHuk / T. W. Tpodwmmosa. - M.: KHoPyc, 2022. - 315 c. - (CpepgHee
npogeccnoHanbHoe 06pa3oBaHe)). - Pexxum goctyna: https://book.ru/book/943640

JononHutensHasa nutepaTypa:

1 Tpodumoa T. . ®usmka ot A [0 A [SNeKTPOHHbIA pecypc]: cnpasBoyHoe nocobue /
T. W. Tpojpumosa. - 2-e u3g., crep. - M.. KHoPyc, 2019. - 301 c. - (CpefHee
npodeccroHanbHoe 0bpasoBaHue). - Pexxkum goctyna : https://www.book.ru/book/931306

2. ©®usmka. 10 K. YrnybneHHbId ypoBeHb: Y4eOHMK AN 06Lieobpas3oBat. yupexaeHui /
O. @. KabapauH, B. A. Opnos, 3. E. 3BeHUMK 1 gp. - M. :TpocselleHre, 2014. - 416 c.

3. @®usmka. 11 Kn. YrnybneHHbIA ypoBeHb: Y4eOHUK Ans o6Lieobpas3oBat. yupexaeHui /
O. @. KabapguH, A. T. TnasyHos, B. A. Opnos u gp. - M. : MpoceeweHue, 2016. - 416 c.

MNHTepHeT-pecypcebl:

1 ®epepaibHbIN LEHTP MH(OPMaLMOHHO-06pa3oBaTebHbIX pecypcos http://fcior.edu.ru/ (gata
o6palueHuns 10.06.2024r.)

2. EpunHas konnekums umposbix obpasoBaTtesibHbIX pecypcos http://school-collection.edu.ru/
(naTa obpalleHms 10.06.2024r.)

3. Bca (wmsmka. Pusmuecknii  sHUMKoneamdecknin - cnosapb  http://all-fizika.com (gata
o6palueHuns 11.06.2024r.)

4. decTvBanb nNefgarorMyeckmx naen  «OTKPbITbIK  YpoK»  (nNpenofaBaHuve  (PU3NKK)
http://festival.1september.ru/physics/ (nata o6pateHns 12.06.2024r.)

5 Yuutensckudi noptan (Bce npegmetsbl) http://www.uchportal.ru/  (gata o6paleHus
12.06.2024r.)

3.3 OpraHuzaumsa obpasoBaTe/lbHOro npotecca
OOyyeHne y4yeOHOM  AMCUMMNIMHBI  OCYLUECTBNAETCA AN FPYynnbl  CTYAEHTOB,
obyuvaroLmxcsi Ha 6a3e OCHOBHOr0 06LLero obpasoBaHms (9 KnaccoB) Ha NEPBOM Kypce.
MpomexxyTouHas aTTecTaums NPOBOAUTCA B (POPME 3K3aMeHa.
Peanusauma tem 2.2, 3.1-3.3, 4.2, 4.3, 5.2 BO3MOXXHa C NPUMEHEHNEM 3/1eKTPOHHOI0
06y4YeHus, AMCTaHLMOHHbIX 06pa3oBaTe/lbHbIX TEXHOMOMMIA; B 06LLEM 06beMe - 18 yacos.
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3.4 KagpoBoe obecneyeHne 06pasoBaTe/IbHOro npolecca
Tpe6oBaHMA K KBaM(MKaLUMM MeJarormyecknx KafpoB: Ha/Mume BbICLLEr0 06pPa3oBaHus.

Ne HasBaHue TeMbl, CopgepxaHue y4ebHOro Mmatepuana, npakTuyeckme Konnuectso
pasgena paboTbl 4acoB
1 Tema22 4. XapaKTepmncTmnka XXnaKoro coCToAHNA BeLLeCTBa. 2
OcHosbl BAvdkHWIn NopsgoK. MNOBEPXHOCTHOE HaTAXEHWe.
TepmoAvHamMukmM  CmauvBaHue. KanunnspHble ABNeHUS B NPUPOSE, ObITy,
TeXHUKe. BHYyTpeHHee TpeHMe B XXUAKOCTU, BA3KOCTb
5. Kpuctannmueckoe cocTosiHMe BellecTsa. JanbHui
nopagoK. Buabl Kpuctanios. MexaHUYecKme CBOWCTBa
TBepAbIX Ten. 3akoH ['yka. TennoBble pacLunpeHns 2
TBEPAbIX TeN W XXNAKOCTEN.
2 Tema3l 1 SneKTpuyecKuii 3apsid. 3akoH COXpaHeHNS 4
DNeKTpUYeCKoe  3M1eKTPMYECKOro 3apsaja. HBneHve afeKTpusaumm Ten.
nose. 3aKoHbl B3anmopeicTeme ToUeUHbIX 3apsaoB. 3akoH KynoHa.
MOCTOAHHOTO AneKTpuyecKas nocTosHHas. PelueHue 3a8au.
TOKa 5. [NocnepoBaTenbHOE NapansiensHoe CoeanHeHne
Pe3NCTOPOB M UCTOYHWMKOB TOKA. MNpaBuna Kupxroga.
PaboTa 1 MOLLHOCTb MOCTOSAHHOIO TOKa. 3aKoH [Koyns -
JeHua.
3 Tema3.2 1 OCHOBHble MOMN0XKeHWA 3NEeKTPOHHOM TeopUK 2
DNEKTPUYECKNIA  MPOBOAUMOCTU MeTalNoB. 3akoH Oma n xoyns-JleHua.
TOK B pa3/inyHblX KOHTaKTHas pasHOCTb NOTEHLMaN0B U paboTa BbIXOAa.
cpepax TepMOo3aneKTpn4ecTBO.
4 Tema33. 2.B3anmopeincteme TOKoB. [leNCTBME MarHUTHOroO Moss 2
MarHuTHoe none Ha MPOBOAHMK C TOKOM. 3akoH Awmnepa. Pa6ota no
nepemeLLeHNo NPOBOAHNKA C TOKOM B MarHUTHOM Mose.
5 Temad2 1 CB06O/HbIe 31EKTPOMArHUTHbIE KOebaHns B 2
JNEKTpOMArHUTHble  KOHTYpe. peBpaLleHmne 3Heprumn B KonebatenbHOM
KonebaHus n KOHType. CoBCTBEHHast YacTOTa KO/1eb6aHNin B KOHTYpE.
BOJHb! ABTOKO/Ie6aHMe. ["eHepaTop 3aTyxatoLLmX KonebaHuii.
6 Temads. 1.9nekTpomarHmMtHaa npupoga ceeta. CKOpPOCTb CBeTa. 2
BonHoBas 3aBUCMMOCTb  MeXAy [A/IMHOA CBETOBOM BOMHbI U
onTrKa 4aCTOTbl W 3MEKTPOMArHUTHbLIX KonebaHuin. CBETOBOWA
MOTOK W  OCBELIEHHOCTb. 3aKOHbl  OCBELLEHHOCTW.
MpuHUmMN oireHca.
7 Temab5.2. 2.EcTecTBeHHas paAMoaKTMBHOCTL U ee BUAbl. CocTas 2
®usmka atoMa ¥ aTOMHbIX faep. OTKPbITUE MO3UTPOHA U HENTPOHA.
aToOMHOro agpa ApepHble cunbl. JedekT Maccbl. AHeprus CBA3n
aTOMHbIX fgep. ObLime cBefeHns 06 anemMeHTapHbIX
yacTuLax M aHTUYacTULax.
Bcero 18

Meparornyeckne pabOTHMKKM, NPUBMEKaeMble K peanm3aumm 06pa3oBaTe/IbHOM MNPOrpamMmbl,
AOMKHbI  MONy4YaTb AOMOMHWUTENbHOE MpodeccoHanbHoe 06pa3oBaHMe MO MporpaMMam
MOBbILLEHNS KBAU(MKALMK, B TOM YMCNe B (DOPME CTXKMPOBKWN B OpraHu3aumsax, HanpasneHue
[eAaTeIbHOCTU KOTOPbIX COOTBETCTBYET 06/1aCTU MPOgeCCUOHaIbHOM AeATeNIbHOCTU He pexe 1
pasa B 3 rofa c y4eToM pacLUMpPeHNs crnekTpa NpofeccnoHaIbHbIX KOMMETEHLMWIA.
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4. KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHUA JUCTIMITJINHBbI

KoHTpoab H oleHKa pacKpBIBAIOTCS Yepe3 YCBOSHHbBIE 3HAHUS U MPHOOPETEHHBIE
00y4aroIUMHCs YMEHUs1, HalIpaBJIeHHbIE HAa (POPMUpPOBaHHE 00X U MPOJeCcCHOHATBHBIX
KomreTeHImi. KoMmneTeHunn 1omKHbI ObITh COOTHECEHBI C MPEAMETHBIMU PE3YJIbTATAMU.

Kon 1 HaumeHoBaHue
bopMupyemMbIX KOMIETEeH U

Paznea/Tema

Tun oueHoYHbIX
MepOonpHSTHH

OK 01. BriOupars cnoco0s]
peLIeHUs
MpoheCCUOHATILHON ESITeIbHOCT

azgen 1. Temer 1.1.,1.2,1.3

zanadlPazaen 2. Temb1 2.1, 2.2, 2.3,

azgen 3. Temsr 3.1, 3.2, 3.3,

COBPCMEHHBIC CpEACTBa IIOHUCKA,

MPUMEHUTENBHO K  pasnuuHbMB 4., 3.5.

KOHTEKCTaM Pazmen 4. Temp1 4.1.,4.2.
Paznen 5. Tems1 5.1.,5.2., 5.3.
Paznen 6. Temsb1 6.1., 6.2,
Paznen 7. Tembt 7.1.,7.2.

OK 02. Hcnonp3oBarpPazmen 1. Temsr 1.1., 1.2, 1.3

Pazmen 2. Temp1 2.1.,2.2.,2.3.

YCTHBIH OIpOC;
(bpOHTANBHBIN OIPOC;

aHaIM3a u unrepnperanuuPaznen 3. Temsr 3.1.,3.2., 3.3,
uH(pOpMaLnH, u3.4.,3.5. OLIEHKa KOHTPOJIbHBIX]
uHpopMaLnoHHble  TexHoJoruvPasmen 4. Temsr 4.1, 4.2 pabor;
ISt BBITTOJIHEHUS 3amadPasmen 5. Temnb1 5.1.,5.2., 5.3. HAaOJIIONEHUE 34 XOIOM
npodecCHOHANBbHOM AesitenbHoCTH [Pa3aen 6. Tembr 6.1., 6.2 BBIMTOJTHEHUS

Paznen 7. Temu1 7.1., 7.2. nabopaTopHbIX padoT;
OK 03. IInanuposathb nPazmen 1. Tempr 1.1, 1.2, 1.3 OLIEHKA BBITIOJTHEHHS]
peanu30OBbIBATh cobcrBennoePasnen 2. Tempr 2.1.,2.2.,2.3. 71a00paToOpPHBIX PadoT;
npodeccnonanbHoe U TuuHOCTHOEPasmen 3. Tempr 3.1.,3.2., 3.3, OIIeHKA NPAKTUYECKHUX
pa3BUTHE, NpeANpUHUMATENbCKyoB3.4., 3.5. pabot (pereHus
nesiTeIbHOCTD BPazgen 7. Temer 7.1., 7.2. Ka4yeCTBEHHBIX,
npodecCHOHATBHOMN chepe, PacYeTHBIX,
1CIIOJIb30BAaTh 3HAHUS 1o npodecCHoHaIbHO
(buHAHCOBOW  I'PaMOTHOCTH B OpPHUEHTUPOBAHHBIX
[Pa3IMYHBIX )KU3HEHHbBIX 3azma4);
CUTyalUHAX OLIEHKA TECTOBBIX
OK 04. OddexrunoPazmen 1. Temsr 1.1, 1.2, 1.3 3a1aHUIL;
B3anMoeiicTBoBaTh U pabotars BPasmen 2. Tempr 2.1.,2.2.,2.3. HaOJIONEeHHe 34  XOIOM
KOJUICKTUBE U KOMaHIE Paznen 3. Temb1 3.1.,3.2., 3.3, BBIMOTHEHHS

3.4.,3.5. MHAWBUYaJIbHbBIX

Paznen 4. Temb14.1., 4.2. MPOEKTOB M OLICHKA

Paznen 5. Tems1 5.1.,,5.2.,5.3. BBITOJTHEHHBIX

Paznen 6. Temp1 6.1., 6.2 TIPOEKTOB;

Paznen 7. Temb1 7.1., 7.2 S K3aMeH
OK 05. OcyuectBasate ycTHyto ulPaszmen 1. Temsr 1.1, 1.2, 1.3
MUCbMEHHYI0 KOMMYyHMKaumio HaPasgen 2. Temer2.1.,2.2.,2.3.
rOCyAapCTBEHHOM sizpikelPazmen 3. Teme1 3.1, 3.2, 3.3,
IPoccutickoint @enepanuu ¢ yueromP3.4., 3.5,
ocoOeHHoOCTel  coruanbHOoro wulPasmen 4. Tembr 4.1, 4.2.
KyJIbTYPHOI'O KOHTEKCTa Pasngen 5. Temer 5.1, 5.2, 5.3.

Pazmen 6. Temp1 6.1., 6.2.

Pasmen 7. Temu1 7.1.,7.2.
OK 06. IlposiBusare rpaxkaancko-Pasgen 1. Tempr 1.1.,1.2,1.3
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COXPAaHEHUIO OKPY KAKOLIEH Cpenpl,
pecypcocOepeKeHHI0, TPUMEHSITH

BHaHMS 00 W3MEHEHHWU KJIMMaTa,
[TPUHLIIIBI OepesKInBOro)
MPOU3BOACTBA, 3¢ PexTuBHO

NENCTBOBATb B YPE3BBIYAMHBIX
CUTYaLUsIX

Pazmem 2.
Pazmen 3.
3.4.,3.5.
azmen 4.
azmen 6.
Pazmemn 7.

MaTPUOTUUECKYIO no3unmio [Pazgen 2. Temer 2.1.,2.2., 2.3,
IEMOHCTPUPOBATH ocoszHanHoePazaen 3., Temnr 3.1.,3.2., 3.3,
[MOBEACHUE Ha ocHoBe3 .4, 3.5.

TPaAULIMOHHBIX Paznen 4., Tembi 4.1.,4.2.
oOmeyenoBeuecknx LeHHocTel, BPa3men 7. Temur 7.1, 7.2.

TOM YUCIIE c Y4ETOM

rapMOHU3AINHU

MEKHAITMOHATbHbIX H

MEKPEJIUTHO3HBIX OTHOIIIEHUH,

MPUMEHSTD CTaHOAPThI

QHTUKOPPYILIMOHHOTO TTOBEACHUS

OK 07. ConeticroBatbPazmen 1. Temsr 1.1, 1.2, 1.3

Teme1 2.1, 2.2, 2.3,
Tempr 3.1.,3.2.,3.3.,

Tempr 4.1., 4.2.
Temp1r 6.1., 6.2.
Tempr 7.1., 7.2.

1K 23. BrinonnHsATh
[pEeABaPUTENIbHBIN,
COIYTCTBYIOIIUI  (MEXKCIIONHBII )
MOJIOTPEB METAJIa B COOTBETCTBUY
C TpeOOBaHUAM
[PON3BOJCTBEHHO-
TEXHOJOTUYECKOH JOKyMEHTalUH
0 CBapKe.

1K 3.2. BrinmonHsaTh
[pEeABapPUTENbHBIN,
COIYTCTBYIOIIUI  (MEXKCIIOMHBII)
MOJIOTPEB MeTAJIa B COOTBETCTBUY
C TpeOOBaHUAMY]
[TPON3BOJCTBEHHO-
TEXHOJOTUYECKOH JOKyMEHTALUH
o CBapKe.

Pazmen 1.
Pazmem 2.
Pazmen 3.
3.4.,3.5.
azmen 4.
azmen 6.
Pazmem 7.

Temor 1.1, 1.2, 1.3
Teme1 2.1, 2.2, 2.3,
Tempr 3.1.,3.2.,3.3.,

Tempr 4.1., 4.2.
Temp1 6.1., 6.2.
Tempr 7.1., 7.2.
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