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1. IOSACHUTEJIBHASA 3AITUCKA

[Iporpamma  oOmieoOpazoBaTebHOM  y4eOHOM  AMCHUIIIMHBI  «DU3MKa»
npenHa3HaueHa [Isi Hu3ydeHus (QU3MKM B NpodecCUOHANBHBIX 00pa30BaTeIbHBIX
opranuzanusx CIIO, peanusyromux o0pa3oBaTeIbHYIO0 MPOrpaMMy CpPEIHEro OOIIEro
oOpa3zoBaHusl B Tpeerax OCBOCHHUS OCHOBHOW MpOQecCHOHANBHOM 00pa3oBaTeIbHON
nporpammbl  CITIO (OIIOIT CIIO) Ha 6a3e OCHOBHOrO OOIIEro 00pa3oBaHUsl MpU
MOJIFOTOBKE KBAIM(UIIMPOBAHHBIX Pab0OUUX, CIYXKAIIUX CPETHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuii ®I'OC cpemnero obiiero
oOpa3oBaHusl, MPEABSIBIIEMBIX K CTPYKTYpE, COJCPKAHHWIO W pPE3yJbTaTaM OCBOCHUS
y4eOHON TUCITUTUINHBI «DU3HKa», B COOTBETCTBUU ¢ PexoMeHAAIMsIMu M0 OpraHU3aINH
MOJYYEHHS] CpelHEero oOiiero oOpa3oBaHUsA B Mpelieslax OCBOCHUS 00pa30BaTEIIbHBIX
IporpaMM CpelHero mnpodeccuoHaNbHOrO 00pa3oBaHUS Ha 0a3e OCHOBHOTO OOIIETO
oOpazoBanus, ¢ yuetoM [IpumepHOll OCHOBHOI 00pa30BaTeIbHONW MPOrPAMMBI CPEIHETO
oOmero oOpa3oBaHus, OJIOOpEHHOMN pelieHueM QeaepaTbHOT0 yueOHO—METOIUYECKOrOo
oObeuHeHus1 Mo olmieMy oOpaszoBaHuio (MpoTokoa oT 28 wuions 2016 r. Ne2/16-3), ¢
y4yeToM TpeOoBaHUM (eaepalbHbIX TOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB U
noiyyaemMo mpodeccun  cpeaHero  npodecCHoHANbHOrO  o0pa3oBaHus  (MMUCHMO
JlemapTamMeHTa rocyJapCTBEHHOM MOJUTUKU B cepe MOAroTOBKH pabounx kaapos u 110
Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

Copeprkanue porpammbl « ODU3HKay HAMPABICHO HA TOCTHHKCHHUE CIICTYFOITIX
LEJICH:

. OCBOCHHE 3HAHUN 0 (QyHIAMCHTAIBHBIX (PU3MUCCKUX 3aKOHAX M MPUHIIAIIAX,
JeKAIMX B OCHOBE COBPEMEHHOW (DM3WYECKON KapTHHBI MHUpa; HanOOJIee BaKHBIX
OTKPBITUAX B 00JacTH (DU3WKH, OKA3aBIIUX OIPEACISIONICe BIMSIHUE Ha pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;, METOJaX HAYYHOTO ITO3HAHUS TIPUPOIBI;

. OBJIaJICHWE YMEHHSIMH MPOBOJUTH HAOJIONCHHUS, TIJIAHUPOBATh U BBINOIHATH
AKCIIEPUMEHTHI, BBIJIBUTATh THUIOTE3bl W CTPOUTH MOJACIH, TPUMEHSATH MOJYYCHHbBIC
3HaHUS 10 (pu3uke s OOBACHEHHS Pa3HOOOpa3HBIX (DU3UYECKUX SIBIICHUM M CBOWCTB
BEIIIECTB; MPAKTUYECKU HCIIOJIb30BaTh (M3MUECKUE 3HAHUS; OIICHUBATH JIOCTOBEPHOCTH
€CTECTBEHHOHAYYHO! MH(POpMAIIHH;

. pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM B TMpollecce TMPUOOPETeHUs 3HAHUKW W yMEHUH 10 (Qusmke ¢
WCITOJIb30BAaHUEM  Pa3UYHBIX  MCTOYHUKOB  HMHPOPMAMM U COBPEMEHHBIX
MH()OPMAITMOHHBIX TEXHOJIOTHI;

. BOCITUTaHUE YOEKICHHOCTH B BO3MOYKHOCTH TIO3HAHHUS 3aKOHOB IPHUPOJIBI,
WCITOJIB30BaHUS JTOCTYDKCHHH (DU3MKK Ha OJIaro pa3BUTHS UYEJIOBCUYCCKOW IMBUIIM3AIINM;
HEOOXOJAMMOCTH COTPYAHHUYECTBA B IIPOIIECCE COBMECTHOTO BBITTOJIHCHHS 3ajad,
YBOXUTEIHHOTO OTHOIICHWS K MHEHHUIO OIIMOHEHTa TMPH OOCYKIECHHUU TpoOJIeM
€CTECTBEHHOHAYYHOTO COJIEP)KaHMS; TOTOBHOCTH K MOPAJIBHO-ITHYECKON  OIICHKE
WCIIOJIb30BAaHUSI HAYYHBIX JIOCTM)KCHHM, YyBCTBA OTBETCTBEHHOCTHM 3a 3aIllUTYy
OKPYXaroUlen Cpebl;

. WCIIOJIb30BAaHUE TMPUOOPETEHHBIX 3HAHUW W yMEHUW IS pelIeHUs
MPaKTUYECKUX 3a7a4 IMOBCEIHEBHOW >KHM3HU, oOecredeHus: 0e30macHOCTH COOCTBEHHOU
KU3HH, PAlMOHATBHOTO TMPHUPOIONOIL30BAHUS W OXPAaHBl OKPYXKAIOIIEH Cpenpl u
BO3MOKHOCTh MPUMEHEHHUSI 3HAHUH MPU PEIISHNHN 33J1a4, BOSHUKAIOIINX B IMOCIEAYIOMEH
npodeccuoHanbHOM eI TeIbHOCTH.

B nmnporpamMmy BKIIIOUYEHO cojJep:KaHUE, HampaBlieHHOE Ha (OPMHUpPOBAHUE Y
CTYJICHTOB KOMIIETEHIIMM, He0OX0oauMbIX it kauecTBeHHOro ocBoeHuss OITOIT CIIO na



0a3ze OCHOBHOTO OOIIEro 0Opa3oBaHMS C TMOJYYEHHUEM CpeAaHero oOIero oOpa3oBaHMS;
IporpaMMBbl MOATOTOBKH KBadu(UIIMpOoBaHHBIX padounx, cayxamux (ITTIKPC).
Bcé€ 310 no3souisier:
- BO-TIEPBBIX, MOKa3aTh, YTO (hM3MKA CIY>KUT TEOPETHUYECKOW 0a30il Iy OBIaieHUs
TEXHUKOM M TEXHOJIOTMEeW JaHHOro mnpou3BojcTBa («OCHOBBI MAaTEpUATIOBEACHUS,
«ObopynoBaHue, TEXHUKA U TEXHOJIOTHS JIEKTPOCBAPKI );

-BO-BTOPBIX, IOBBICUTh MOTHBAIIMIO U3YYCHUS (DU3UKH.

B npouecce oOydeHHss y4TEHbI JIMYHOCTHBIE OCOOEGHHOCTH  CTYAEHTOB, UX
OPUEHTUPOBAHHOCTH HE TOJILKO HAa YYEHHE, HO Y HA MPOU3BOJICTBEHHYIO MPAKTHKY.

Peanuzaniust TaHHOM MporpaMMbl TIO3BOJISIET pa3BUBAaTh KOMMYHHUKATUBHBIEC CIIOCOOHOCTH
CTYJICHTOB, YMEHHE CaMOCTOSITENIbHO paboTaTh C Y4eOHOM JMTepaTypoill, aHATU3UpPOBATh,
0000111aTh, JIeNaTh BBHIBOJIBI, BBHIOJIHATH TBOPUYCCKUE 3aJaHUS, MPOBOJUTH DKCIIEPUMEHTHI,
BBITIOJIHATh UCCIIEIOBAHUS. AKTUBHO UCIIOJIB3YIOTCS DJIEMEHTHI TEXHOJIOTUU Pa3BUBAIOIIECTO
oOyueHuss U HHQPOpPMAIMOHHBIE TexHoJoruu. Ilo Kaxkmoil TemMe ecTh B HaIMYUU
MH(OPMALIMOHHBIE PECYPCHI, (DUIIBMBI, TECTOBBIE 3aJ[aHUsI PA3IMYHBIX YPOBHEU, KPOCCBOP/IBI,
npe3eHTaimu TeM. I[IporpamMmoii mpemycMoTpeHa 3a4€THasi cucremMa paboThl CO CTYIEHTaAMU.
Ona BrIO4aeT B ce0si pa3zHOOOpasHbie (POPMBI 3aHSTHIA: JIEKIMU C CO3IAHUEM KOHCIIEKTOB,
CaMOCTOSITENTFHOE MPHUOOPETEHNE 3HAHUM, JTA00OPATOPHO-TIPAKTUYIECKUE 3aHSTHUS, UCCIIECIOBAHNE
TMIPOIIECCOB, PA3BUBAIOIIUE UTPHI, pad0Ta ¢ MH(OOPMAIITMOHHBIMU UCTOYHUKAMU, CEMUHAPHI 110
PEIICHUIO 33/1a4, TBOpUYECKUE AoMaiHue 3a1anus. C 1enbio pa3BuTa HHOOPMAITMOHHBIX
U O0IIey4eOHBIX KOMIIETEHIIMM  CTYACHTBHl MO KaxJoW Teme pa3padaThlBalOT CBOU
CaMOCTOSATENIbHBIE TBOpUYECKHE paldOThl: TECTOBbIE 3ajlaHus, pedeparsl, TOKIAIbI,
KPOCCBOPJIbI WJIM KOMIIBIOTEpPHBIE Mpe3eHTanuu TeM. Takas d¢opma oOydeHus
MOApa3yMeBaeT PETYJSPHbIN TEMAaTUUECKUI KOHTPOJIb, OLIEHKY, KOPPEKIIHIO, 0000I11IeHNE U
CUCTEMATHU3ALNIO 3HAHUU.

JlanHast mporpamma 00ecrieurBaeT HENPEPHIBHOCTh YIPABJICHHUS MPOLIECCOM O0YUYCHUS U
BOCXOJKJICHUE T10 CTYIICHSIM YCBOCHMs. Pe3ynbTarom paboThl MO JIaHHOM MporpaMMe CTaHEeT
MPAKTUYECKOE TMPUMEHEHHE 3HaHWM 10 (U3UKE B JKU3HEHHBIX CHUTyallUsiX U B
pOo(eCCUOHATLHOM IS TEILHOCTH.

Cpok peasmzauuu nporpammbl — 2 roxaa. IIporpamma paccunrtana Ha 270 yacoB
MaKCUMaJIbHOW y4eOHOW Harpy3ku, u3 HuX 180 dacoB aymuropHoit pabotel, 90 yacoB
CaMOCTOSITENTLHOM paboThI. ITOroBbIN KOHTPOJIb OCYILIECTBIISIETCS B JOPME YCTHOTO IK3aMEHa.
2. OBIIIAS XAPAKTEPUCTUKA YUYEBHOM JUCIHUATIIMHBI

B ocHoBe yueOHOM quctumiinHbl «DU3uKa» JEKUT yCTAaHOBKA Ha ()OPMHUPOBAHUE Y
CTYJICHTOB CHCTEMBbI 0a30BBIX MOHATUNA (U3UKK W TPEACTABICHUA O COBPEMEHHOMN
(hu3nyeCcKoi KapTUHE MHUPa, a TAKXKE BhIPaOOTKa YMEHUN MPUMEHSTH (PU3UUYECKUE 3HAHMUS,
Kak B Mpo(deccuoHanbHON ACATEILHOCTH, TaK U JIJI PEUICHUS )KU3HEHHBIX 3a]1a4.

MHorue mnoJyioKeHusl, pa3BUBaeMble (U3UKOM, paccMaTpUBAIOTCS KaK OCHOBA
CO3/IaHUsI M UCIIOJIB30BaHUSI HMH(POPMAIIMOHHBIX U KOMMYHHUKAIMOHHBIX TEXHOJOTHUM
(UKT) — oanoro u3 HanboJjiee 3HAYUMBIX TEXHOJOTHUECKUX JOCTH)KCHUN COBPEMEHHOM
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@u3nka JaeT K1Y K TMOHMMAHUIO MHOTOYHUCIEHHBIX SIBIIGHHMM M TIPOLIECCOB
OKPYXKAIOIIETo MUpa (B €CTECTBEHHOHAYYHBIX 00JIACTSIX, COI[MOJIOTHH, SKOHOMUKE, SI3BIKE,
auteparype u ap.). B ¢dwusuke dopMmupyroTcs MHOTHE BHABI JEATEILHOCTH, KOTOPHIC
MMEIOT MeTanmpeAMETHbIM xapakrep. K HMM B TEepBYyl0O oOuepelb OTHOCATCS:
MOJIETUPOBaHUE OOBEKTOB U MPOILIECCOB, MPUMEHEHHWE OCHOBHBIX METOJOB IO3HAHUA,
CUCTEMHO-UH(POPMAIMOHHBIN aHammu3, (OPMYIHPOBAHUE THUIOTE3, AHAIN3 U CHUHTE3,



CpaBHEHHE, 0000ILEHNE, CUCTEMATHU3AlIMS], BBIBICHUE IPUUMHHO-CIIEACTBEHHBIX CBS3EH,
IIOUCK AaHAJIOTOB, YIpaBleHUE O0bEKTaMM M mpoueccamu. VIMEHHO 3Ta AMCLUMILIMHA
[O3BOJIIET TO3HAKOMMTH CTYJIEHTOB C HAyYHbIMM METOJAMU IIO3HAHUS, HAYYUTh HUX
OTJIMYATh TMIIOTE3Y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

®dusuka UMeeT O4eHb OOJIBLIOE U BCEBO3PACTAIOLIEE YUCIO MEKIUCIUILIMHAPHBIX
CBsI3€H, NpUYEM Ha YPOBHE, KaK IOHITUWHOIO ammapara, TaK U HHCTPyMEHTapus.
CkazaHHOEe TO3BOJIIET paccMaTpuBaTh (PU3MKY Kak METAJAUCLUUIUIMHY, KOTOpas
MPEIOCTABIIACT MEXIUCIUTUTMHAPHBIN S3bIK JJI OMMCAHUS HAyYHOW KapTUHBI MUpA.

duszuka SBISIETCI CHCTEMOOOPa3ylOIUM (aKTOPOM JUIsl €CTECTBEHHO-HAYUYHBIX
y4eOHBIX TPEAMETOB, MOCKOJbKY (M3MUECKHE 3aKOHBI JIeKAaT B OCHOBE COJIEp)KaHUs
XUMHH, OMOJIOTUH, reorpa@uu, aCTPOHOMHHM U CHEIUAIBHBIX JUCIHIUIMH (TeXHHUYECKas
MEXaHHMKa, JJIEKTPOTEXHHUKA, JJIEKTPOHMKAa M JAp.). YueOHas auciumiimHa «Du3ukay
CO3/1a€T YHUBEpCAJIbHYIO 0a3y MJsl M3y4yeHUs OO0IIENpo(ecCHOHAIBHBIX U CIELHMAIbHBIX
JOUCLMILUINH, 3aKiIa/ibIBasi GyHIaMEHT JJIsl IOCIENYIOIIEro O0yUYeHHsI CTYI€HTOB.

OOnanast TOTMYECKOM CTPOMHOCTBIO M ONHUPAsCh Ha 3KCHEPUMEHTANIbHbBIE (aKThI,
yueOHast juciumuinHa «®Pusuka» (GOpMUPYET Y CTYACHTOB MOJIMHHO HAy4YHOE
MUpOBO33peHue. PU3nKa SBISIETCS OCHOBOW YUYEHHUS O MaTepUaIbHOM MHpE U pEIIaeT
po0OJIEMBI 3TOTO MHpA.

W3ydyenne ¢u3nku B TNpOPEecCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3alusX,
peanu3ynmx o0pa3oBaTEIbHYIO0 IPOrpaMMy CPETHETO 00I1ero 00pa3oBaHus B Ipeaeiax
ocoerust OIIOII CIIO na ©0a3e OCHOBHOro oOwIEro 00pa3oBaHUs, HUMEET CBOH
OCOOEHHOCTH B 3aBUCUMOCTH OT Npouias MNpoPECCHOHATBHOIO 00pa3oBaHUs. ITO
BBIPAXKACTCSI B COAEPKAaHUU OOyUYEHHS, KOJUYECTBE YacOB, BBIICISIEMBIX Ha H3yuCHHUE
OTJENBbHBIX TEM MPOrPaMMBbI, TIIyOMHE MX OCBOCHHUS CTyJIEHTaMH, 00bEeME U XapakTepe
MPaKTUYECKUX 3aHSITHI, BUAAX BHEAYAUTOPHON CAMOCTOSATENbHON pabOThI CTYI€HTOB.

B conmepxannn y4eOHON DUCHUIUIMHBI MO (DU3WKE MPHU TMOATOTOBKE CTYIEHTOB TIO
npodeccusiM U CHECHUAIBHOCTSIM  TeXHUYECKoro mnpodwis mnpodeccuoHaabHOTO
oOpa3oBaHMsl MPO(UIBLHOW COCTaBISIOLIEH SIBIsETCS pasfen «NEeKTPOAUHAMUKAY, TaK
KaKk OOJBIIMHCTBO TPO(ECcCH U CHNeIUaIbHOCTEH, OTHOCAIIUXCA K 3TOMY NpodHIIio,
CBSI3aHBI C ANEKTPOTEXHUKOU U 3JIEKTPOHUKOM.

Teopetnueckue cBefeHUs 1O (U3MKE JOMOJHSIOTCS JIEMOHCTpAlUsIMU U
J1a00paTOpHBIMU paboTamu.

N3yuyenue oOuieoOpa3oBaTenbHON YU4eOHOW OUCHUIUIMHBI «DU3KKay 3aBepIIACTCS
MOBE/ICHUEM UTOTOB B (hopMe uddhepeHIIMPOBAHHOTO 3a4eTa B paMKax IPOMEXYTOYHOMN
arrectanu ctyaeHToB B mporecce ocBoeHuss OIIOII CIIO ¢ momydyeHueM CpenHero
oO1ero oOpa3oBaHus.



3. MECTO YYEBHOM JUCHUILINHBI B YYEFHOM IIJIAHE
B npoecCHOHANBHBIX ~ 00pa30BATENbHBIX  OPTaHHU3AIUAX,  PEATU3YIOIIUX
o0pa3oBaTeNbHyI0 TpOrpaMMy CpeAaHero oO0Imiero oOpa3oBaHHsI B Tpeleiaax OCBOCHUS
OIIOII CIIO na 6a3e ocHOBHOrO O01Iero oopa3oBaHusi, yueOHas AUCHUIUIMHA «DU3HKaY»
uzydaercsi B oOuieoOpa3zoBarenbHoM Mukie ydeOoHoro miaHa OIIOIT CIIO na 06aze
OCHOBHOT'O 00IIIEr0 00pa3oBaHMs C MOIydeHUEM cpeaHero obiero oopasosanus (ITTIKPC)



4, PE3YJbTATBI OCBOEHUS YYEBHOM JUCIUIIJIMHBI OcBoenue
cojiep>kaHusl ydeOHOU IUCHUIUIMHBI «Du3nkay o0ecrneunBaeT JOCTHKEHUE CTYJIECHTaMHU
CICAYIOIINX Pe3yJabTATOB:

. JIUYHOCMHDIX .

- YyBCTBO TOPJOCTH W YBAXKCHHS K HCTOPUU U JOCTIXKCHHSIM OTEYECTBEHHOM
(dbusnyecko Hayku; (QU3MUECKM TpaMOTHOE TOBeACHHE B MpodeccuoHaIbHON
NESTETPHOCTH U OBITY TIPH OOpaIlieHuH ¢ TpruOOpaMH B YCTPOHWCTBAMM;

- TOTOBHOCTh K TMPOJOJDKCHHIO OOpa3oBaHMsI W TOBBIMICHUS KBaTW(DUKAIUA B
n30paHHON TIpPOo(eCcCHOHATBLHOW ACATEIBPHOCTH W OOBEKTUBHOE OCO3HAHHUE POJIH
(UBUIECKUX KOMIIECTCHITNI B 3TOM;

- yYMEHHE WCIIONb30BaTh JOCTIKCHUS COBPEMEHHON (U3WYECKOW HAYKH W
(UBUYECKUX TEXHOJIOTUH ISl TTOBBIMICHUS] COOCTBEHHOTO MHTEIIEKTYAIbHOTO PA3BUTHS B
BBIOpaHHOM NpodeccuoHaIbHON AeATEILHOCTH;

- YMEHHE CaMOCTOSTEIHLHO 0ObIBaTH HOBBIC [JIsi ceOsi (pu3nMyeckue 3HaAHMS,
UCIIOJIB3Ysl IJIs1 TOTO TOCTYIHBIE HCTOYHUKU WH(OPMAINH;

- yMEHHUE BBICTpPAWBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIICHUS B KOMaHJE IO
pelieHno o0IrX 3a/1a4;

- yYMEHHE VHOpPaBJIATh CBOEH I[103HABATEIBHOW JIEATEIbHOCTHIO, TMPOBOJUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEIIEKTYaJIbHOTO Pa3BUTHUS,

. MemanpeomenmHbIX:.

- MCIOJIb30BaHUE PA3IMYHBIX BHUJIOB IMO3HABATEIBHOU NESATEIBHOCTH TSI PEIICHUS
(bU3UYeCcKuX 3a/1a4, MPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHUs (HAOIOIEHHUS, OTTMCAHNUS,
W3MEPCHUsI, DJKCIEPUMEHTAa) JUIA W3YYCHHs] PA3JIMYHBIX CTOPOH  OKpPYIKaIoIIeh
JeNCTBUTEIILHOCTH;

- WCITOJIb30BaHWE OCHOBHBIX WHTEUICKTYaJIbHBIX OMEpaluii: MOCTAHOBKH 3aayH,
dbopMyIMpOBaHUS ~ THIOTE3, aHajduW3a W  CHHTE3a, CpaBHEHMS, 0000IICHMS,
CUCTEMATHU3AllNK, BBISBICHUS TMPUYUHHO-CJICICTBEHHBIX CBSI3€H, IOMCKa AaHaJIOTOB,
(GbopMyIUpPOBaHUS BBIBOJIOB IS U3YUYEHUS PA3IUYHBIX CTOPOH (PU3WYECKUX OOBEKTOB,
SABJICHUM M TPOIECCOB, C KOTOPHIMH BO3HHKAE€T HEOOXOAMMOCTh CTalKUBAThCS B
npodeccuoHanbHOM cdepe;

- yMEHUE TEeHEPUPOBATh WU M OMPEAENATh CPEICTBa, HEOOXOAMMBIC I UX
peanu3anuu;

- YMEHHE WHCIOJIb30BaTh PA3JIMYHBIC HMCTOYHUKU IS TONYYEHUS (U3HMICCKOM
nH(OpMAIH, OLICHUBATh €€ JIOCTOBEPHOCTB;

- YMEHHWE aHaJU3UPOBATh U MPEICTABIIATh HH(POPMAIIHIO B pa3JIMYHBIX BHJIAX;

- YMEHHE ITyOJIMYHO TPEICTABIIATh PE3YIbTaThl COOCTBEHHOTO MCCIICIOBAHNUS, BECTH
JTUCKYCCUH, JOCTYITHO M TapMOHHYHO COYETas COJCpKaHWEe W (OPMBI IPEICTaBIIICMON
uHpopmanuu;

. npeomMemHuIxX:

- c(hopMuUpOBAaHHOCTH TIPEACTABICHUN O pONM U MecTe (U3MKH B COBPEMEHHOMU
HAy4YHOW KapTUHE MHUpA;, TOHMMaHWE (UINYECKON CYIIHOCTH HAOIIOJAEMBIX BO
Bcenennoit siBnenuit, ponu Quznku B (GOPMHPOBAHWU KPyrozopa M (PyHKIIMOHAITBHOU
IPaMOTHOCTH YeJIOBEKa JIsl pEIICHUST TPAKTUIECKUX 3a71a4;

- BJIaACHHUC OCHOBOIIOJararOmumMHu (bPIBI/I‘{eCKI/IMI/I IMOHATHAMHU, 3aKOHOMCPHOCTAMU,
3aKOHaMM M TCOPUAMHU, YBCPCHHOC HCIIOJIIB30BaAHHC (I)I/IBI/I‘IeCKOI‘/JI TCPMHUHOJOI'MA 141
CHMBOJIMKH,

- BJIaACHUEC OCHOBHBIMH METOAAMH HAYUYHOI'O IIO3HAHUS, UCIIOJIb3YEMBIMHU B (1)H31/IKC:
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HaOJI0IeHUEM, OTIUCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

- yMeHusi oOpabaTbIBaTh pe3yJabTaTbl HM3MEPEHH, OOHApPY>KUBaTh 3aBHCHUMOCTb
MEeXKIy (U3NYECKMMU BeIMYMHAMHU, OOBACHATH TOJYYEeHHBIE pe3yJibTaThl W JeJaTh
BBIBOJIb;

- ¢(hOpMUPOBAHHOCTH YMEHHUS peuaTh (PU3NYECKHE 3aa4u;

- c(OpMHPOBAHHOCTH YMEHHS NMPUMEHSTH IMOJyYEHHBbIC 3HAHUS IS OOBSICHEHUS
YCIIOBUHM MPOTEKaHUS GUBNYECKUX SABJICHUHN B MPUPOJIE, MPOPECCUOHANBHON cdepe

U I IPUHITHS MPAKTUUYECKUX PEIICHUI B MOBCETHEBHON KU3HU;

-cOPMHUPOBAHHOCTh COOCTBEHHOM TMO3WIIMM TI0 OTHOIIEHUI0 K (U3HYECCKOU
uH(pOpMaInH, OTy4aeMON U3 Pa3HBIX UICTOYHHUKOB.



5. COJJEP’KAHUE YYEBHOM JUCIHUIIJIMHBI (180 uac.)

BBenenue(2 uaca)

®u3nka — HayKa o Impupojie. ECTeCTBEHHO - Hay4HbI METOJ IMO3HAHUS, €0 BO3MOKHOCTH U
TpaHULIBl TIPUMEHUMOCTH. MoenupoBanue QU3NYECKUX SBJICHUM M TmpoieccoB. Poib
AKCIIEPUMEHTa U TEOPUU B Ipoliecce No3HaHus npupoasl. dusnyeckue 3akoHbl. OCHOBHbBIE
ANIEMEHTHI (PU3UUECKOM KapTUHBI MUDPA.

Jlabopatopnas padora Ne 1 Cucremarusanus NpoueccoB, HAOJIOJAIIMXCH IPH
TOPEHUM CBEYH.

1. Mexanuka (32 yaca)

Kunematunka. Mexannueckoe asuwxkenue. I[lepememenne. [Tyts. Ckopocts. PaBHOMEpHOE
OPSIMOJIMHENHOE JBIKEHUE. YCKOpeHue. PaBHONEpeMEHHOE NpPSIMOJMHENHOE JBUKEHUE.
CBoOoaHoe najzeHue. JBuxeHue Tena, OpOIIEHHOTO MO YIJIOM K ropu3oHTy. PaBHOMepHOE
JIBUKEHHE M0 OKPYKHOCTH.

3akonbl mMexanuku Hbprotona. Ilepsriii 3akoH Hbtorona. Cuna. Macca. Wmmyinbc.
Bropoii 3akon HpioroHa. OCHOBHOM 3aKOH KJIAaCCHUYECKOM JUHAMUKHU. Tperuil 3aKkoH
Hprorona. 3akoH BcemupHOro taroteHud. ['paBuranmonHoe mnone. Cuia Tsbkectu. Bec.
Crnioco0bl u3MepeHnust Macchl Tei1. Cuibl B MEXaHUKE.
3aKoHBI COXpaHEHHS] B MeXaHMKe. 3aKOH COXPaHEHUs UMITyJibca. PeaKTUBHOE IBM>KEHHUE.
Pabota cunbl. Pabota moreHnmanpHeix cuil. MomrHocTh. DHeprus. Kunetnueckas: sHeprusi.
[ToTennmanbHas sHEPrus. 3aKOH COXPaHEHUs MEXaHUYECKOW 3Hepruu. [IpuMeHeHre 3aKkoHOB
COXpaHEHHUS.

JdemoHcTpanun

3aBUCUMOCTb TPAEKTOPUH OT BHIOOpA CUCTEMBI OTCUETA.

Buibl MeXaHMUECKOTO IBUKEHUS.

3aBUCHUMOCTb YCKOPEHUSI TEJIa OT €r0 MacChl U CHJIbL, IEHCTBYIOLIEH Ha TEJNO.

CnoxeHnue cui.

PaBeHCTBO U MPOTUBOIOIOXKHOCTh HAMIPABICHUS CUJT IEHCTBUS U TPOTUBOACHCTBUS.
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAePOpMaInu.

Cuibl TpeHUSI.

HesecomocTs.

PeakTuBHOE nBUKEHME.

[lepexon mOTEHIIMATBLHON SHEPTHH B KHHETUYECKYIO U 0OpaTHO.

JlaGopaTopHas padora Ne 2. MccienoBaHue IBHKEHUSA TeJia MOJ JeiiCTBMEM MOCTOSHHOM
CHJIBL.

JlabopaTopHast padora Ne 3. 3yuyeHune 3aKOHA COXPAHEHHMS HUMIYJIbCA U PEAKTHBHOIO
JABUKEHUSI.

JlaGopaTopHasi pabora Ne 4. CoxpaHeHre MeXaHM4Y€eCKOIl IJHEPIruM NMPHU JABUKEHUM Tejia
MO/ AeliCTBHEM CHJI TSAKECTH U YIIPYTOCTH.

B pesynbrare n3yueHus TeMbl CTYIEHT JIOJKEH:

3HATH:

- CMBICJI IOHATUH: (PU3MUecKoe sBJICHUE, PU3NIECKasi BETUYMHA, MOJICIh, TUIIOTE3a, PUHITHII,
MOCTYyJaT, TEOpHs, MPOCTPAHCTBO, BpeMs, MHEpLHUaIbHAas CHUCTEMa OTCYEeTa, MaTepHhalibHas
TOYKA, BELIECTBO, B3AMMO/ICHCTBHE;

- CMBICIT (PU3UYECKUX BEIMYWH: TMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca, CHia, JaBJICHHE,
UMITYJIbC, pa00Ta, MOIIHOCTh, MEXaHUYECKAas SHEPTHsI, MOMEHT CUJIBI,

- cMbIca (U3MYECKHUX 3aKOHOB, MPUHIIUIOB W MOCTYJIATOB: 3aKOHBI JuHamMuku HbroToHa,
MPUHIMIBI CYNIEPHIO3UIMN U OTHOCUTEJILHOCTH, 3aKOH ['yKa, 3aKOH BCEMHPHOIO TATOTECHHS,
3aKOHBI COXPAHEHHUS SHEPTUH, 3aKOH COXPAHEHUSI UMITYJIbCA.

YMETh:
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- OTIMCHIBATh U OOBSACHATH PE3yIbTaThl HAOIIOICHUI U SKCTIEPUMEHTOB;

- [PUBOJUTH MPHUMEPHI OMBITOB, WLIIOCTPUPYIOUIUX, YTO HAOIIOJEHUS U JKCHEPUMEHT
CIIy’KaT OCHOBOM ISl BBIABUKEHUSI THUIOTE3 M TMOCTPOEHUSI HAYYHBIX TEOPUH, IKCIIEPUMEHT
MO3BOJIIET TPOBEPUTh HCTHHHOCTh TEOPETHYECKHX BBIBOJIOB; (HU3MUecKas TeopHsl JaeT
BO3MOXHOCTb OOBSICHSTh SIBJCHHSI TMPUPOABI M HaydHble (akThl, (uU3HUECKas Teopus
MO3BOJIIET TPEJICKA3bIBATh €II€¢ HEM3BECTHOE SIBIIEHWE M UX OCOOCHHOCTH, NMPHU OOBICHEHUU
IPUPOJIHBIX SABJICHUN UCTIONB3YIOTCS (PU3MUECKUE MOICIIH;

- MPUMEHSTH NOJTYYEHHbIC 3HAHUA [Tl pelIeHUs] PU3NUECKUX 3a/1a4;

- ONpeAeNATh XapakTep (U3UIECKOTO Ipoiiecca 1o rpaduxy, Tabmuie, hopmyre;

- U3MEpATh CKOPOCTh, YCKOPEHUE CBOOOTHOTO MaJCHUS, MAacCy Teja, TUIOTHOCTh BEIIECTBA,
cuity, paboTy, MOIIIHOCTh, SHEPTHI0, KOI(PPHUIIMEHT TPEHUS CKOJIBKEHUS, BIXKHOCTb BO3IyXa.
KountpoJsbHnas padora Nel «Mexanuka»

2. Moaekyasipaasi pusuka. Tepmogunamuka. (23 yacoB)

OCHOBBI  MOJIEKYJSIDHO-KHHeTH4YecKOil Teopuu. MHaeanbHbli r1a3. (OCHOBHbBIC
MOJIOKEHUST MOJIEKYJISIPHO-KMHETHYECKON TeopuH. Pa3mepbl M Macca MOJIEKYJ M aTOMOB.
Bbpoynosckoe nemxenue. Juddysus. Cuibl u s3HEPTUS MEKMOJIEKYJISIPHOTO B3aUMOICHCTBHUS.
Ctpoenne ra3o00pa3HbIX, KMIKHUX U TBEPAbIX Ted. CKOPOCTH IBUMIKEHHUS MOJEKYJI U UX
m3Mepenue. HMpaeanvublii ra3. JlaBienue raza. OCHOBHOE YpPaBHEHHME MOJICKYJISIPHO-
KMHETUYECKOW Teopuu Tra3oB. Temmeparypa u ee uaMepenue. ['a3oBbie 3aKOHBI. AOGCOTIOTHBIN
HyJIb TeMmmeparypbl. TepMoauMHaMHYecKas IIKajla TeMIEepaTypbl. YpPaBHEHHE COCTOSHHUS
uJeaabHOro raza. MomnsipHas razoBasi HOCTOSIHHAS.

OcHoBbl TepMoauHAMUKH. OCHOBHBIE MOHATUA U OIpeiesieHus. BHyTpeHHss sHeprus
cucteMbl. BHyTpeHHsIs1 sHeprusi uaeaibHoro raza. Pabora u teruiora kak ¢hopMbl mepeaadn
SHepruu. TermIoeMKOCTh. Y IelIbHas TEIUIOEMKOCTh. Y paBHEHHE TEIIoBOTo Oamanca. [lepBoe
HAYaJo TepMOJWHAMUKU. AnuabatHeiii mporecc. [IpuHIun AecTBUS TETIOBOM MAIWHBL.
KII/[ TermmoBoro nBurarens. Bropoe Hayano TepMoauHaAMUKU. TepMoauHamMuyeckas mikaia
TeMneparyp. XoJoauiabHble MalluHbl. TeruioBblie ABurarenu. OxpaHa OpupoIbI.

CaoiictBa mapoB. Vcnapenne u koHaeHcauus. HacblieHHbIE map M €ro CBOWCTBA.
AOCOIOTHAs U OTHOCUTENbHASI BIAXKHOCTh BO31yxa. Touka pockl. Kumenue. 3aBUuCUMOCTb
TeMIEpaTypbl KAIIEHUs OT JaBiieHus. [leperpeThlii map u ero Ucrnojab30BaHUE B TEXHUKE.

CaoiicTBa KUAKOCTEM. XapaKTEPUCTUKA )KUJAKOTO COCTOSIHUS BellecTBa. [I0BEpXHOCTHBIM
CJION XKUAKOCTH. DHEPrUsl MOBEPXHOCTHOTO CJ0A. SIBIEHUS HA TPAHULE KUAKOCTH C TBEPIBIM
TenoM. KanwuispHbIe sSIBICHHUS.

CaoiicTBa TBepAbIX TeJ. XapaKTEPUCTHUKA TBEPAOrO COCTOSHUS BEIIECTBA. YNPYrue
CBOMCTBa TBEpPIBbIX Tel. 3akoH ['yka. MexaHWyecKue CBOWCTBAa TBEPABIX Tell. TemioBoe
pacupeHue TBepIbIX Tel U KuAKocTel. [1naBienre u KpucTayuin3anms.

JemoHCcTpanun

JIBuxkeHue OpOYHOBCKHMX YacTHII.

Huddysus.

W3meHeHune naBieHus raza ¢ U3MEHEHHEM TeMIIepaTyphl MPU MTOCTOSIHHOM 00BheMe.
Kunenue BoJibl Mpy MOHMKEHHOM JaBICHHH.

[IcuxpomeTp ¥ TUTPOMETP.

SBNEeHNs MOBEPXHOCTHOI'O HATSHKEHUS U CMAuUBaHUS.

Kpucrainmueckue Bemecrsa.

N3meHeHne BHYTpEHHEN SHEPTUU TeJl IPU COBEPILIEHUU PAOOTHI.

Mojenu TeIIOBBIX JIBUTATEIICH.

JlaGopaTopHasi padora Ne 5. U3MepeHue BJIaKHOCTH BO31yXa
JlaGopaTopHasi padotra Ne 6. HabG.1101eHue pocTa KPpUCTALIOB M3 PacTBopa.
B pesynbrare n3yueHus TeMbl CTYICHT JIOJKEH:
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3HATH:

-CMBICJI TIOHSATU: BEIIECTBO, B3aUMOJEHCTBUE, NICAbHBIN ras;

-CMBICJT (DU3MYECKUX BEJTMUMH: BHYTPEHHSISI SHEPTUs, CPEAHSsI KHHETHYECKasi SHEPT sl YaCTHUIL
BEIIEeCTBA, AaOCOJIOTHAs TeMIIEpaTypa, KOJMYECTBO TEIUIOTHI, YZENbHas TeII0EeMKOCTb,
yJAelbHas TEIUIOTa MapooOpa3oBaHusl, yAelbHas TEIUIOTA MIIABJICHUS U CTOPAHUS;

- CMBICT (PU3MYECKUX 3aKOHOB, PUHIUIIOB M MOCTYJIaTOB: OcHOBHOE ypaBHeHne MKT raszos,
YPaBHEHHSI COCTOSIHUS UEAIBHOTO T'a3a, 3aKOHbI TEPMOJMHAMUKHU.

YMETh:

-ONKCHIBaTh U OOBSCHATH PE3yibTaThl HAOMIOACHUM W SKCIEPMMEHTOB: HAarpeBaHUE ras3a
npu ero OBICTPOM CXKATHM W OXJaXKIEHHE IMpH OBICTPOM pACIIMPEHUH, IOBBIIICHHUE
JaBJICHMSI Ta3a MPU €ro0 HarpeBaHUM B 3aKPBITOM COCYJie, OPOYHOBCKOE JIBIKEHUU

-U3MEPATH BIAKHOCTh BO3/1yXa, YACIBbHYIO TEIIOEMKOCTbD,

-IIPUMEHSITD MOJTyYEHHbIE 3HAHUS [T PEeLIeHHs (PU3MUECKUX 3a/1a4;

-OTpeIeIATh XapakTep (pu3ndeckoro mporecca mo rpaduky, Tadnume, popmye.
Kontpoabnas padora Ne2 Ocaossl MKT

3. Daexkrpoaunamuka (51 yac)

JJleKTpUUYECKOe MoJie . ODJEKTPUYECKHE 3apsibl. 3aKOH COXpaHEHMs 3apsija. 3aKOoH
Kynona. Onektpuueckoe moJsie. HanpsokeHHOCTh —3ieKTpudeckoro mnojs. [IpuHumn
cynepno3unuu moneil. Pabora cunm snekrpocratuueckoro mois. [lotenuwman. Pasnocts
MOTEHIIMAJIOB. JKBUIIOTEHIIMAIbHBIE MNOBEPXHOCTH. CBSA3b MEXIYy HANPSHKEHHOCTBIO U
Pa3HOCTBIO MOTEHIMAIOB JJIEKTPUYECKOr0 MOJIA. JMAJIEKTpUKH B BJIEKTPUYECKOM IIOJIE.
[Hongpuzamms guonexktpukoB. IlpoBogHukn B 3nekrpudeckom 1mone. KoHaeHcatopsl.
CoenuHeHne KOHAEHCATOPOB B OaTapero. DHEprus 3apsuKeHHOIO KOHAEHcaTopa. DHeprus
ANEKTPUYECKOTO MOJIS.

3aKOHBI TOCTOSAHHOTO TOKA. YCIOBHUsS, HEOOXOQUMBIE Ui BO3HUKHOBEHHUS W
MOJJIEp KaHUs AEKTprUUecKkoro Toka. Cuia Toka U IVIOTHOCTh TOKa. 3akoH OMma IS yyacTka
nenu 6e3 DJIC. 3aBUCUMOCTH JJIEKTPUYECKOTO COMPOTUBICHHSA OT MaTepuana, JJIHHBI U
IO TIOTIEPEYHOTO CEUEHHUS MPOBOIHUKA. 3aBUCUMOCTD AJIEKTPUUECKOTO COMPOTUBIICHUS
MIPOBOJHUKOB OT TEMIIEPATypbl. DJIEKTPOABIKYLIAsl CUJIa UCTOYHMKA TOKa. 3akoH Oma ais
nonHo nenu. CoenauHeHWE NTPOBOAHUKOB. COEIMHEHHE WMCTOYHHKOB JIIEKTPUYECKOU
sHepruu B Oartapero. 3akoH J[xoyns—IJlenna. PaboTa ¥ MOIIHOCTH JIEKTPUUYECKOTO TOKA.
TermnoBoe nelicTBUE TOKa. DNEKTPUYECKUM TOK B MeTayulaXx. JJIEKTpOHHBIA ra3. Pabora
BBIXOJIA. DJICKTPUUECKUNA TOK B AJIEKTPOJUTAX. DJIEKTpoiau3. 3akoHbsl Dapanes. [Ipumenenne
ANEKTPOJIN3a B TEXHHUKE. DJIEKTPUUECKUN TOK B rasax M Bakyyme. Monuzamus rasza. Buasl
ra3oBbIx paspsanoB. [lonstue o mmasme. CBONCTBA M NMPUMEHEHHUE BJIEKTPOHHBIX ITyYKOB.
DNeKTpUYeCKUid TOK B MOMynpoBoaHKUKax. COOCTBEHHAas MPOBOJAUMOCTH MOJTYHPOBOIHUKOB.
[TomympoBOTHUKOBBIE TIPUOOPHI.

MarnuTHOe nmoJie. BeKTOp HHAYKIIMM MarHUTHOTO ToJist. JIeMCTBHE MAarHUTHOTO MOJIA Ha
MPSIMOJIMHEWHBINA TIPOBOJIHUK C TOKOM. 3akoH Ammepa. BzanmoenictBiue TOKOB. MarHuTHBIN
nmoTok. PaGoTa mo mepemMenieHno NMPOBOJHMKA C TOKOM B MarHMTHOM moje. [leiicTBue
MAarHuTHOTO MOJs Ha ABWKyumiics 3apsai. Cuna Jlopenua. OmnpeneneHue yaeapHOro 3apsaa.
Yckopurenu 3apsiKEHHBIX YaCTHIL.

JJIeKTPOMATHUTHASL  MHAYKUMS.  DJIGKTPOMAarHuTHasE  WHIYKUHUS. Buxpesoe
anekTpuyeckoe noje. CaMOMHAYKIUSA. DHEPTUs MATHUTHOTO TOJIA.
JdeMoHcTpanuu

B3aumoperncTBre 3apsyKEHHBIX TE.
[IpoBOAHUKH B IIEKTPUUECKOM II0JIE.
JIMDNEKTPUKH B DIIEKTPUUYECKOM MOJIE.
TermoBoe NENCTBUE INEKTPUUECKOTO TOKA.
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Cob6cTBeHHas! TPOBOUMOCTD MOTYTIPOBOIHUKOB.

[TomynpoBOJHUKOBBIN TUOT.

Tpansucrop.

B3aumoeiicTBue mpoBOJAHUKOB C TOKAMHU.

DJIEKTPOJBUTATENb.

DneKTpou3MEpHUTENIbHBIE TPUOOPHI.

DJIEKTpOMAarHUTHAs. UHIYKIIHUSL.

PaboTa snextporeneparopa.

Tpanchopmarop.

JlaGopaTopnas paGora Ne 7. U3ydenue 3akoHa Oma uisl y4acTKa LeENu.

Jlabopatopnas padora Ne 8. I3yueHue siBJIeHUSI 3JIEKTPOMATHUTHON MHIYKIIHUM.

B pesynbrare n3ydeHus TeMbl CTYACHT JIOJDKCH:

3HATh:

- CMBICJ TIOHATHH: DJIEKTPUUICCKOE I0JI€, MArHUTHOE TIOJIe, AJICKTPOMArHUTHAS WHIYKIIHS,
MarHuTHas MPOHHUIIAEMOCTb, JICKTPHU3AITHS,

- CcMbICT (U3MYECKUX BEJIMYMH: DJCKTPUUSCKHHM 3apsijl, HaNpsHDKEeHHOCTh, Pa3HOCTh
MTOTEHITAAJIOB, AIEKTPOEMKOCTh, CHJIa TOKA, HAPSDKCHHE, COMPOTUBIICHNE, DIICKTPOABMKYIIAS
CWJIa, MATHATHBIN MTOTOK, MHAYKITUS, HHAYKTUBHOCTD, YHEPTUSI MATHUTHOTO TTOJIS;

- CMBIC (PU3UYECKUX 3aKOHOB, IPUHIIAIIOB U TIOCTYJIaTOB: 3akoH KyoHa, 3akoHbl OMa, 3aKOH
Jlxoyis - JIeH11a, 3aKOH 3JIEKTPOMAarHUTHOW UHAYKIIWH.

- BKJIQJl POCCUUCKHUX M 3apyOeKHBIX YUCHBIX, OKa3aBITUX HAHOOJbBIIECE BIUSIHUE HA Pa3BUTHE

busuKy.

YMETh!

- OMHCHIBATh U OOBSICHATH PE3yNbTaThl HAOIIOACHUI M AKCIIEPHUMEHTOB: AJIEKTPH3ALUS TeI
Opd  MX  KOHTaKTe,  B3aUMOJCWCTBHE  TPOBOJAHMKA  C  TOKOM,  JeicTBue

MAarHWTHOTO MOJIs Ha MPOBOJHHUK C TOKOM, 3aBUCUMOCTBH COINPOTHUBJIEHUS MOJIYIPOBOJHUKOB
OT TEMIEPATYPbI U OCBEUIECHUS, FIEKTPOMArHUTHASL MHIYKIUS;

- MPUMEHSTH NOJTYUYEHHbIEC 3HAHUA JUIsI pElIeHUs] PU3NUECKUX 3a/1ay;

- OMpeeTsATh XapakTep (hU3nmuecKoro mpoiecca mno rpaduky, rabdnuie, Gopmye

U3MEpPSATh, JIEKTpudeckoe comnpoTtusieHue, J/]C 1 BHyTpeHHEE CONPOTHUBIICHHE UCTOYHUKA
TOKQ, MPEACTABIATh PE3YJIbTAThl U3MEPEHUHN C YYETOM UX MOIPEIIHOCTEN.

KonTpoabHas padora Ne 3 «JieKTpOCTATUKA)

4. KoJsiebaHusi 1 BOJTHBI (224aca)

Mexanunyeckue kojedanmusa. KonebarenbHoe aBkeHue. ['apMoHudeckue KoseOaHUs.
CBoOoHbIE MeXaHUYEeCKUE KoseOaHus. JInHelHble MeXaHNYeCcKre Koyie0aTeIbHbIe CUCTEMBI.
[IpeBpamenne 5SHepruum TMpu  KosieOaTelbHOM JABMKEHHU. CBOOOIHBIE —3aTyXarollue
MexaHu4ecKue Konebanus. BeiHykIeHHbIE MEXaHUUECKHE KoJIeOaHusl.

Ynpyrue Bogasbl. IlomepeuHble W NPOAOIBHBIE BOJHBL. XaAPAKTEPUCTUKHU BOJIHBI.
VYpaBHenue miockoil 6erymei Bonnbl. Untepdepennust BoiH. [Tonstue o qudpakiuu BOJH.
3BYKOBBIE BOJIHBI. YJIbTPa3BYK U €r0 MPUMEHEHUE.

DJIeKTPOMATHUTHbIE  KoJieOaHusA. CBoOOAHBIE  AJIEKTPOMArHUTHBIE  KOJIEOAHUSI.
[IpeBpaiienne BSHepruM B KOJEOATENTHHOM KOHType. 3aTyXaloulue 3JIEKTPOMarHUTHbIE
KoneOanus. ['eHepaTop HE3aTyXaroMIMX OJJICKTPOMATHUTHBIX KoJjeOaHuil. BwIHYXICHHBIC
anekTpuueckue konebanus. Ilepemennsiii Tok. I'eHepaTop nepemeHHoro Toka. EMkocTHoe u
WHIYKTUBHOE CONPOTHUBIICHUS IMEPEMEHHOr0 TOKa. 3akoH OMa i 3JIEKTPUYECKOM LENH
nepeMeHHoro Toka. Pa0oTa © MOUIHOCTH mMepeMeHHOro Toka. ['eHepaTtopbl ToOKa.
Tpancpopmaropel. Toku Bbicokoil dyacTtoThl. l[losyuenue, mepemaya u pacmpeneieHue
IEKTPOIHEPTUH.

DJIEKTPOMATHUTHBIE BOJIHbI. DJEKTPOMAarHUTHOE II0JIE KakK OCOOBIM BHJ MaTepui.
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DOnekTpoMarHuTHble BOJHBL. Bubpatop I'epria. OTKpBITBI  KoOJIEOATENbHBIA KOHTYP.
N3o6perenne paano A.C. TlonoBeiM. Ilonstue o paguocBsizu. [Ipumenenue
AJIEKTPOMAarHUTHBIX BOJIH.
JdemMoHcTpanumu
OO0pa3oBaHK€e U pacIpOCTPAHEHHUE BOJIH.
YacroTta kosniebaHui ¥ BHICOTA TOHA 3BYKa.
Pabora snexTporeneparopa.
Tpancdopmatop.
N3nyyeHue u npuem 3JIeKTPOMArHUTHBIX BOJIH.
Pamnocss3s.
Nurepdepenius ceera.
Hudpaxuus ceera.
B pe3ynbrare nu3yueHust TeMbl CTYACHT JTOJIKEH:
3HATH:
-CMBICJI IOHATHUI: KoJieOaHue, pe30HAHC, JIEKTPOMArHUTHOE T10JI€, 3JIEKTPOMAarHuTHas BOJIHA;
-CMBICJT (PU3MYECKUX BEJIMYMH: MEPHOJ, YacTOoTa, (a3a, aMILTUTyda KoJeOaHuH, ATMHA BOJIHBI,
CKOPOCTb PaclpOCTPaHEHMsI BOJIHBL, YACTOTA [IEPEMEHHOIO TOKA, aMIUIMTYAA CHJIbI TOKA;
- BKJIQJI POCCUHCKHX M 3apyOEKHBIX YUEHBIX, OKA3aBIIUX HAMOOJIbIIIEE BIMSHUE HA Pa3BUTHE
busuKy.
- OCHOBHBIC TOJIOXKEHHSI H3y4aeMbIX (PU3MYECKUX TEOpUH U HX poJib B (POPMHPOBAHHUU
HAy4YHOT'O MUPOBO33PEHUS.
YMETB:
- ONHCHIBaThb U OOBSICHATH PE3yJbTaThl HAONIIONEHUN U HKCIEPUMEHTOB: BO3HUKHOBEHHE
Kosie0aHW M BOJIH, PaclpOCTpaHEHHE 3BYyKa B pa3IMUYHBIX CpellaX, BBICOTa TOHA 3BYKa,
4acTOTa 3BYKA;
- MPUMEHSTH NOJTYUYEHHbIEC 3HAHUA JUIsl pelIeHUs] PU3NUECKUX 3a/1ay;
- OMpeNeNITh XapakTep GU3NIECKOro mpoiecca no rpaduky, Tabmuie, popmyre;
-U3MEPSTH MEPUOJI, YACTOTY KOJIeOaHUM, CKOPOCTh, YACTOTY BOJIH.
5. Onruka (164acoB)
IIpupoaa cBera. CKOPOCTh pacIIpOCTpaHEHUS CBETA. 3AKOHBI OTPAXKEHUS U NIPEIOM-JICHUS
cera. [lomHnoe orpakenue. JInu3el. ['1a3 kak ontudeckas cucrema. OnTudeckue mpuOopsl.
BosnoBble cBoiicTBa cBera. HTepdepennus cBera. KorepeHTHOCTh CBETOBBIX JIydew.
WNurtepdepenmus B ToHkux IuieHKax. [lomocel paBHoM Tommmubl. Kombma HeroToHa.
Ucnonb3oBanue uHTepdepeHimn B Hayke u TexHuke. Judpakmus cera. Hudpakuus Ha
mieNid B mapajuleNbHbIX Jydax. Judpakumonnas pemerka. Ilonstue o ronorpadun.
[Tonsgpuszamus mnonepeuynslx BoyH. [lomspusanus cBeta. [[BOWHOE IJIydenpesiOMIICHHE.
ITonspounsl. [ucnepcust cBera. Buael cnektpoB. Cnektpbl ucmyckanus. CrnexkTpsl
MoTJIoNIeHUs. YIIbTpaduoneToBoe U MHppaKpacHoe u3nyueHusa. PeHtreHoBckue myuu. Mx
IIPUPOJIa U CBOMCTBA.
JemoHCcTpanun
3aKOHBI OTPAKECHMS U NIPEJIIOMIICHHUSI CBETA.
[TonydeHnne ciekTpa ¢ TOMOIIBIO MPU3MBI.
OnTHueckue npruOOpsI
JlaGopaTtopHast padora Ne 9. U3yuenue narepdepenuuu u 1uppaKkumuu cBera.
B pesynbrare n3yyeHus TeMbl CTYIEHT JIOJKEH:
3HATH:
-CMBICJI IOHATHI: ONTHKA, OTPaXKEHUE, IPEIIOMIIEHHE, CBETOBOM JIy4, ONITUYECKasl OCh, JINH3A,
(boKyC JIMH3BI, JUCHIEPCUS CBETA, U3IIyUCHHUE;
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-CMBICJT (PU3UYECKUX BEJTUYMH: aOCOJIOTHBIA M OTHOCUTEIbHBINA MOKa3aTellb MPEOMIICHHUS,
ONTUYECKAsl CUJIA JIMH3BI;
- OCHOBHBIE TIOJIOXKEHHS H3yYaeMbIX (PU3MUECKHUX TEOpUM W HX pojib B (POPMHPOBAHUU
HAYYHOT'O MUPOBO33PEHUS, 3aKOHBI OTPAXKEHUS U MPEIOMIIEHUS CBETA.
YMETh:

-ONUCHIBaTh W OOBSCHATH pe3yNbTaThl HAONIONEHUN M 3KCIEPUMEHTOB: OTpaXECHUE,
IpeJIOMIIEHUE, MOTJIOIIEHNUE, AUCTIEPCUs] CBETA;
- MPUMEHSTH NOJTYYEHHbIC 3HAHUA [Tl pelIeHUs] PU3NUECKUX 3a/1a4;
- ONpENENITh XapakTep (PU3NUECKOro MpoLecca Mo ero CIeKTpy;
-U3MEPATH (POKYCHOE PACCTOSIHUE, ONTHYECKYIO CUITY JIMH3bI, I0KA3aTelb MPEIOMIICHUS
CTEKJIA.
KountpoJsbHasi pabota Ne 4 «I'eomeTprueckasi ONTHKA»
6. OcHOBBI ClIeNUAJIBLHONH TEOPUU OTHOCUTEIBLHOCTH (6 YacoB)
NHBapuaHTHOCTh MOAYJII CKOPOCTH CBETa B BakyyMme. [locTynaTel DWHIITEHHA.
[IpocTpaHCTBO M BpeMs CieUaIbHON TEOPUH OTHOCUTEIBLHOCTU. CBSI3b MACCHl U SHEPTUH
CBOOO/IHO YaCTHIIbI. DHEPTHsl TOKOSI.

7. daemeHTHI KBaHTOBOM (pu3ukm (20 yacos)
KBantoBasi onTuka. TeroBoe uznydeHnue. Pacrpenenenue sHEPTUun B CIIEKTpe aOCOIIOTHO
yépHoro Ttena. KBantoBass rumnote3a Ilmanka. ®otonbl. Bhemnwuii (orosnekrpuyeckuii
addexr. Bayrpennuii dotodrdpdexr. Tumbl dortosnementos. laBnenune cBera. [lonsiTHE O
KOPITYCKYJISIPHO- BOJIHOBOM MPHUPOJIE CBETA.
®usznka aroma. PazBuTue B3IJIAI0B Ha CTPOCHHUE BEUIECTBA. 3AKOHOMEPHOCTU B aTOMHBIX
CHeKTpax Bojopona. Saepnas monenbs atoma. Ombitel D.Pesepdopma. Mogens aTtoma
Bojopoga mno H.bopy. T'mmoreza ne bpoinsg. CooTHolIeHHE HEONpeneaéHHOCTEN
['eiizenOepra. KBaHTOBBIE reHEPATOPHI.
JdeMoHcTpanuu
doTo3ddeKT.
N3nyuenne masepa.
JIuHeiuaTble CIEKTPhl Pa3IUUHbIX BEIIECTB.
CueTyrK MOHU3HUPYIOLINUX U3ITyYEHUH.

8. DBomonus Bcesiennoii (8 yacos)

Crtpoenue u pasputue Bceenennoii. Hama 3Be3nHas cucrema — [anmaktuka. Jlpyrue
ragakTukd. beckoHeunocte Bcenennou. Ilonstne o kocmonoruu. Pacmupsromasics
Bcenennas. Moaens ropsiueit Beenennoit. CTpoeHHe U IPOUCXO0XKICHHE ['anakThK.

JBosouus 3Be3d. I'mnore3a nmpoucxoxaenuss CosiHeuHOH cucTtembl . TepmosiaepHbIi
cunres. [Ipobiema TepmosinepHoit sHepreTuku. DHeprust CoiHIa U 3Be31. DBOJIOLHUS 3BE3/I.
[Tpoucxoxnenne ConHedHOU cUCTeMBbl. TE€MHast MaTepus U TEMHAsi SHEPTHSL.

JdemoHcTpanumn
dororpaduu MmiIaHeT, cAeIaHHbIE ¢ KOcMUYecKnX 30H10B. Kaprta JIyHbI 1 TU1aHeT.
Crpoenue u 3BOMIOMS BeeneHHoM.
Conneunas cucrema (MOJEIb).
B pesynbrare n3yueHus TeMbl CTYIEHT JIOJKEH:
3HATh:
- CMBICI MOHSTUH: aToM, KBaHT, (DOTOH, aTOMHOE SAPO, NE(PEKT MaCChl, SHEPTUS CBS3H,
PaaMOaKTUBHOCTh, MOHU3HUPYIOILIEE U3IIyUEHHUE, TUIAHETA, 3Be3/1a, | anakTuka, Beenennas,
- CMBICT (PU3MUECKUX BEITUYMH: CKOPOCTh CBETA, MEPHO/I MOJIypacnaaa, 3apsjl 3JeMEeHTapHbIX
YacTHL;
- CMBICI (PU3MYECKUX 3aKOHOB, MPHUHIIMIIOB MOCTYJIATOB: MOCTYJAThl CHEIHAIBHON TEOpUU
OTHOCHUTEJILHOCTH, 3aKOHBI poTodaddekTa, mocTynaTel bopa, 3akoH pagroakKTHBHOTO paciaja,
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OCHOBHBIC TIOJOKEHHUS H3yYaeMbIX (PU3UUYECKUX TEOpUH M HUX poib B (POPMHUPOBAHUU
HAy4YHOTO MUPOBO33PEHUS;

- BKJIQJ] POCCUICKHUX U 3apyOEKHBIX YUEHBIX, OKa3aBIIMX HAuOOJbIIEe BIUSHUE HA Pa3BUTHE
bu3uKy.

YMETh:

- ONHCHIBAaTh W OOBACHATH pE3yJIbTaThl HAOMIONEHUN U DKCIEPUMEHTOB, H3IyuyeHHE U
MOTJIOIIEHUE CBETA aTOMaMHU, JIMHEeHYaThie CeKTpPhl, poTor(hdEeKT, pagloaKTUBHOCTS;

- MPUMEHSTH NOJTYYEHHbIC 3HAHUA [Tl pelIeHUs] PU3NUECKUX 3a/1a4;

- OMpEAeNATh XapakTep (U3UYECKOro Ipolecca mno rpaduky, tabnuie, Gopmyse, TpoIyKThI
SJIEPHBIX PEaKIMii HAa OCHOBE 3aKOHOB COXPAHEHHUS AJIEKTPHUUECKOTO 3apsiiOB M MacCOBOTO
quca;

KoutpoJsbHas padora Ne 5 «CBeTOBbIe KBAHTBI»

KounTtpoJsbHas padoTa Ne 6 «<AToOMHAasl U siiepHast pu3nka
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6. KPUTEPUU OIIEHKHA 3HAHUI, YMEHUI CTYJEHTOB
Kpurepuu ycTHBIX OTBETOB CTY/IEHTOB

Ouenka «5»
OTBeT OLIEeHMBAETCSI 0TMETKOM «5), €CJIM CTY/IeHT:
* o0OHapyXHBaeT BepHOE MOHUMaHHEe (PU3UIECKON CYIIHOCTH pacCMaTPUBAEMBIX SIBJICHUM
1 3aKOHOMEPHOCTEH;
* JJaeT TOYHOE OMpPECIICHNE U UCTOJIKOBAaHNE OCHOBHBIX TIOHATHIA, 3aKOHOB, TEOPHIi, a TaK
e TIPAaBWJIBHOE oTpeereHre GU3NIEeCKIX BETUYNH, UX SUHUIL;
* MPaBUJIBLHO BBIMOJIHSIET YEPTEKHU, CXEMBI, TPA()UKH, COITYTCTBYIOITUE OTBETY
* CONPOBOXKIAET paccka3 HOBBIMH IMPUMEPaMH,
* MOXET YCTaHOBUTH CBSI3b MEKy U3y4aeMbIM U paHee U3yUYE€HHBIM MaTEPHAIOM
o Kypcy GU3HKH, a TAKXKE C MATEPUATIOM, YCBOSHHBIM TP U3YyYEHUU JPYTUX MPEIMETOB;
OTBeT oLIeHMBAaETCSI 0TMETKOM «4), €CJIM CTY/IeHT:
OTBeT yI0BIETBOPSIET OCHOBHBIM TPeOOBaHHUSAM K OTBETY Ha OLIEHKY «5», HO 0e3
*  HOBBIX IIPUMEPOB,
®  [PUMEHEHHUS 3HAHUUN B HOBOU CHUTYyallUH,
® CIIOJIb30BAHMS CBSI3€H C paHee M3YYCHHBIM MaTepHajioM M MaTepHalioM, YCBOCHHBIM
MIpY U3y4YEHUU JAPYTHX MPEAMETOB,
* ©CIW CTYACHT JAOIyCKaeT OJHY OIMWOKY WM OJWH-IBAa HEJ0YeTa M MOXKET HX
HCIIPaBUTh CAMOCTOSITEIIEHO WJIH ¢ HEOOJIBIIION TTIOMOIITBI0 YIHTEIIA.
OTBeT oleHMBAaETCs1 0TMETKOM «3», €CJIM CTY/IeHT:
bonpimas dacte oTBeTa YJIOBJIETBOpPAET TPeOOBAHMSIM K OTBETY Ha OLEHKY «4», HO B
OTBETE OOHAPYKUBAIOTCS
*IpoOEITbI B 3HAHUSIX,
*3aTPYIHEHUS B MPe0oOpa3oBaHUK POPMYIL.
*He OoJiee OHOM Tpy0Ooit ommMOKkK M 1—2 Hemouera.
OTBeT OLIEeHMBAETCSI OTMETKOM «2), €CJIM CTY/IeHT:

® OCHOBHOE COJIepKaHHE YUYeOHOTO MaTepraja He PACKPHITO;

® HEe JTAFOTCS OTBETHI HAa BCIIOMOTATEIBHBIC BOTIPOCHI TIPEIO1aBaTEs;

® JIOTyCKaIOTCS TpyObIe OMMOKH B ONPEACICHUH TTOHITHH.

Kpurepuu onenkn 1a00paTopHbIX padoT CTYA€HTOB

Ounenka «5»
CTyAcHT BBIMOJTHAET pabOTy
*B TIOJIJHOM 00BEME C COOJIIOZICHUEM HEOOXOIUMOM TMOCIeI0BATEILHOCTH MPOBEACHUS
OIIBITOB U U3MEPEHUH,
*CaMOCTOSATEIBHO U 0€301IMO0YHO MOHTHPYET 000pYI0BaHUE,
cobirogaeT TpeOOBaHUSI TEXHUKHU O€30MTaCHOCTH TPY/Ia,
B OTYETE MPaBUILHO M aKKYPAaTHO BBITIOJNHSACT BCE 3aMMCH, TaOIHIIbI, PUCYHKH, YEPTECIKH,
rpaduKy, BEIYACICHUS,
*J1a€T aHAJIN3 MMOTPEIIHOCTEN U3MEPEHUIN
Ouenka «4»
CTYJICHTOM BBITIOJTHEHBI TPEOOBAHUS K OIICHKE «5», HO
*IOMyLIEHO 2—3 HeAOoYeTa Wik He OoJiee OAHON HerpyOoil OIMOKY U OJJHOTO HEJ0UeTa,
*paboTa ohopmiieHa HEOPEKHO.
Ouenka «3» Ecmu um3MepeHus, BBITIOJIHEHHbIE B pPabOTe, HE TMO3BOJSIOT TOIYYUTH
PaBUJILHBIN PE3yNbTaT.
Ouenka «2»:
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® HE OIpEeNIeHa CaMOCTOSITENIBHO 1I€Nb pa0OTHI;

® HE 0TOOpaHO HYKHOE 000PY/I0BaHUE;

® JIOMYCKAaIOTCA CYIECTBEHHBIE OIIMOKY MTPU OPOpMIIEHHUH PaOOTHI.

Kpurepuu ouenku pedeparos.

Ouenka «5»
CraBsrt ee, eciu IIIyOOKO pacKpbITa TeMa pedepara,
*HMEIOTCS pE3yJIbTaThl, COOCTBEHHBIE BBIBOJBI MO OOOOIEHUIO MaTepuana U3 Pa3HbIX
HCTOYHHKOB,
*€CTh CXEMbl, I'padUKH, TaOIMIIbI, WIIOCTPALUU, YYalllUMCs POpadOTaH 3HAYUTENbHBIN
o0BEM JUTEpaTyphl, O(GOpPMIIEHHE YETKOE U TPaMOTHOE: €CTh THUTYJIbHBIM JIHCT,
OTJIaBJIEHUE, OCHOBHOE COJIEP>KaHUE, BBIBOJIBI, CITUCOK JINTEPATYPHI.
Ouenka «4»
Crapdar, ecin coOMIOACHBI BCE TpeOOBaHMA K OLEHKE «5», HO padoTa BBIIOJIHEHA
HEOpPEKHO, OCHOBBIBAETCA HAa U3YYEHUU |—2 HCTOYHUKOB.
Ouenka «3» CraBiT B TOM ciy4ae, €Ciad B pabOTe HET pe3ylbTaTOB COOCTBEHHBIX
MCCIIETOBAHUM U BBIBOJOB.
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7. TEMATUYECKOE IIVNIAHUPOBAHUE
TemaTnueckuil 1iad

ydaeOHOM nucturuinHbl dusnka

2021 — 2023 y4eOHbIi roA
I'pynma 1-6,2-6
[Tpodeccus: Crapiiuk (py4HON ¥ YaCTHYHO MEXaHHU3UPOBAHHOM CBapKH (HAIJIaBKH))

Make. | CaMoct. Oobs3aTesbHast yueOHast
Ne HaumeHoBaHue pa3ieioB yuebnas | padora Harpyska
n/m H TeM Harpysk | CTyACHT Bcero B TOM 4HucCje:
a oB y‘leﬁﬂblx J1a0. np. y
3aHATHH paﬁ, paﬁ, K/p
1 kype 143 47 95 7 4
1 cemecTp 83 29 55 6 2
Baeneuue 3 - 2 1
1 MexaHuka 48 16 32 3 1
2 MonekynsipHas (pu3mka. 32 13 21 2 1
TepmoanHamuka
2 ceMecTp 60 18 40 1 2
MonekynsapHas ¢pusuka.
2 3 2
TepmoanHaMuKa.
3 DJIEKTPOAMHAMHUKA 57 18 38 1 2
2 kypc 127 43 85 2 2
3 cemecTp 73 24 49 2
3 | DmekTponmHaMuKa 19 5 13 1
4 Konebanus u BOJHBI 33 12 22
5 OnTuka 21 7 14 1
4 cemecTp 54 19 36 2
5 | Onruka 3 3 2
5 OcHOBBI crienaIbHOM Teopun 9 5
OTHOCUTEIILHOCHTEIbHOCTH
7 | DnemMeHTHl KBAHTOBOU (PU3UKH 30 12 20 2
8 OBomonnsa Beenenaoit 12 4 8
HToro Beero: 270 90 180 9 6
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8. XAPAKTEPUCTUKA OCHOBHbBIX BUJI0OB JEATEJIBHOCTHU
TemaTH4yecKoe INIAHMPOBAHKE C ONPeeJIeHHEM OCHOBHBIX BUI0OB YU4e0OHOM /1esiTeIbHOCTH CTYACHTOB

Haumeno | Conepxxanue y4eOHOro MarepmuaJjia, jadboparopuble padoTbl M npakTuyeckue | O0be | OCHOBHbIe BHIbI Y4eOHOH JesATEJIbHOCTH
BaHHUe 3aHATHS, BHEAYUTOPHAasl CAMOCTOSITEJIbHAsI pad0oTa CTYeHTOB M CTY/ICHTOB
pa3zeJioB 4acoB
U TeM
1 2 3 4
BBenenue | Conepxanue yueOHOro Marepuana ( 2 Pa3BuTHE c110COOHOCTH SICHO U TOYHO M3JIaraThb
®dusnka — (QyHIaMeHTalbHas HayKa O IPUpOe. CBOHU MBICIIH, JIOTUYECKH OOOCHOBBIBATH CBOIO
TOUKY 3pEHMUS,
EcrecTBeHHOHAy4HBIi  METOJ| IO3HAHMs, €ro BO3MOXXHOCTH M  T'PAaHUIBI [IpousBenenue nzmepenus pU3NUECKUX BEIUUUH
IPUMEHUMOCTH. OKCHEPUMEHT M TeOopuss B MPOLECCE IO3HAHUS IPUPOIBL. U OLIEHKA IPAHULbI IOIPEIIHOCTEN U3MEPEHUH.
MogenupoBanue (pU3NYECKUX SBIECHUN U ITpoLeccoB. Poib skcniepuMenTa u Teopun YMeHue BbICKa3bIBaTh TUIOTE3bI 111 OObSICHEHUS
B IIpoLecce no3Hanus npupoasl. Gusndeckas BenuunHa. llorpemnoctu namepenui Ha0JII0/1a€MBIX SIBJICHUM.
¢u3nueckux BenuuruH. Ou3nueckue 3aKoHbl. ['paHUIBI IPUMEHUMOCTH (HU3HMUECKUX YMeHue npeiaraTb MOAEIU SIBJICHUM.
3akoHOB. [loHsATHE O U3MUECKOH KapTHHE MUpa. 3HaUeHHE (QU3UKU TPU OCBOCHHUH YkazaHnue rpaHul] IPUMEHUMOCTH (PU3HUECKUX
npodeccun 3aKOHOB.
JlabopaTopnass padoraNel Cucremarusaiysi NpOLIECCOB, HAOMIOJAIOIIMXCS IPU W3noxxeHrne OCHOBHBIX IOJIOXKEHUH COBPEMEHHOMN
TOPEHUH CBEYH HAY4YHOI KapTHHbI
BHeaynuTopHasi camocTosiTeIbHAsA padoTa CTY/J1eHTOB 1 OObscHeHne HaOII0JaeMbIX SIBICHUN
Enununps! usmepenust Gu3nyeckux BeIUYHH
Tema 1. | Coxepxanue yaeOHOro Marepuaa 32
Mexanuk | KunemaTuka. Mexanuueckoe napwkeHue. Ilepememenue. Ilyts. CxopocTb. [IpencraBieHne MEXaHMYECKOTO IBHKECHHs Tela
a PaBHOMEpHOE TpAMONMHEMHOE JBH)KEHHE. YCKOpeHHe. PaBHomepeMeHHOE YPAaBHEHUSMH  3aBUCUMOCTU  KOOpIMHAT U

npsMosinHeHoe aBmxkeHue. CBoOomHOe maneHue. JIBuxkeHue Tena, OpPOIIEHHOTO
MIOJ1 YIJIOM K TOPU30HTY. PaBHOMEpPHOE NBUKEHHE 110 OKPYKHOCTH.

3akonbl mexanuku Herorona. [lepseiii 3akon Hetorona. Cuita. Macca. mmyiisc.
Bropoii 3akon HetoTroHa. OCHOBHOI 3aKOH KJIacCUYECKOM NMHAMUKU. TpeTuii 3aKoH
Herotona. 3akon BcemupHOro tsaroreHus. ['paBuranmonnoe none. Cuna TAKECTH.
Bec. CriocoOb! u3mMepeHus cuil 3aKOH COXpPaHEHUs MEXaHUUEeCKOM 3HepTrun

IpoeKIHel CKOpocTH OT BpeMeHu. OrnpeneneHue
KOOPJMHAT IIPOWJIEHHOIO IIyTH, CKOPOCTH U
ycKopeHus Tena mo rpadukam IIpencraBrnenue
uH(pOpMallMU O BUJAX JIBUKEHUS B BUJIE€ TaOJIUIIbI
[IpuMeHeHNEe 3aKOHA COXPAaHEHMs UMITYJIbCA UL
BBIYMCIICHHUSI MU3MEHEHUN CKOpPOCTEN Ten MpU HX
B3auMoJieiicTBuax. M3mepenue paboThl cuil |
W3MEHEHNE  KHHETHMYECKOM  SHEpruu  Tela.
[IpuMeHeHre 3aKOHAa COXpPAaHEHUs MEXaHUYECKOU
SHEPIUHU pu pacuerax pe3ynbTaTOB
B3aUMOJICVCTBUH TEI

Jladboparopubie pa6oTbiNe2 lccrnenoBaHue JBIDKEHMsSI Tena TOA  JEHCTBHEM
MTOCTOSIHHOM CHJIBL

I/ISMepeHI/IC pa6OTLI CHUJl n U3MCHCHHC

KUHETHYCCKOU OHCPIruu TCJia.
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JlabopaTopHbie padoTHI
PEAKTUBHOTO JIBUKEHUS.
JlabopaTopusbie padorbl Ne4 CoxpaHeHHE MEXaHMUYECKOM SHEPTUH TIPY JABMKEHUH Teja
10/ ICHCTBUEM CHUJI TSKECTH U YIPYTOCTH.

Ne3 l3yueHne 3akOoHa COXpAaHEHUs UMIyJbca H

Boeruncnenne  paboThl  CWI W W3MEHEHUS
KMHETUYECKOI YHEPTUH Tea.
BplunciieHue NOTEHUMATBHOW SHEPruM TEN B

I'paBUTalMOHHOM IT10JIC.

KonTpoabsHnas padora Nel Mexanuka

[IpuMeHeHHe 3aKOHA COXPaHEHMs MEXaHUYECKOM
SHEPruu pu pacuerax pE3yIbTaTOB
B3aUMOJICHICTBUI TeJ I'PaBUTALMOHHBIMU CHJIAMU
[Ipumenenne 3aKkoHa COXpaHEHHUS] UMILYJbCa JUIS
BBIUMCIICHUS] U3MEHEHUI CKOpOCTeH Tena mpu ux
B3aUMOJICHCTBUSX.

BHeay1uTopHasi caMOCTOAITeIbHAS Pa00Ta CTY/IEHTOB. 16 [IpencraBnenne nHGOPMAIMK O BUIAX JBHUKCHHS
Hanucanue coobmenus 3anonnenue Ttabnuubl. CocTaBleHHE KpOCCBOpa. B Buje Tabmmuel [Ipuobperenue omnbita paboThHl B
Pemenne nomaiHei caMocTosiTensHON padboTa. rpynne Mcnonbs3oBanue MHTepHeTa Ui moucka
uHpOpMAalMM O CHJAX, OHEprud, padoTe.
CocraBieHue npe3eHTaluu.
Tema Copneprxkanue ydeOHOro Marepuana
2.Moaeky | OcHOBbI MOJIEKYJISPHO-KMHeTHYecKkol Teopuu. MpaeanabHblii ra3. OcHoOBHBIE | 23 Pemenne 3agay ¢ NpPUMEHEHUEM OCHOBHOIO
JgpHas IIOJIOKEHUST MOJIEKYJSIPHO-KMHETUYECKOW Teopuu. PazMepel m Macca MOJIEKy] U YPaBHEHUSI MOJIEKYJISIPHO-KHUHETHUYECKONW TEOpUHU
¢usuka. | atomoB. bpoyHoBckoe awxkenue. Judpdysus. CtpoeHue raz000pa3HbIX, KUIKUX U razoB OmnpezneneHue mapamMeTpoB BellleCTBA B
Tepmoan | TBepabIx Ten. Mneansuslii ra3. JlaBnenne raza. OCHOBHOE ypaBHEHUE MOJICKYIISIPHO- ra3oo0pasHOM  COCTOSSHUM  Ha  OCHOBaHUH
HAMHKa KHHETHYECKOW Teopuu razoB. TemmepaTypa U ee u3MepeHue. ['a30Bble 3aKOHBI. YpaBHEHMsT  COCTOSIHUS ~ HJEajJbHOro  rasa.
TepMoauHaMuYeckas IIKajla TEMIEpaTypbl. YpPaBHEHHE COCTOSHHS HICaTbHOTO Omnpenenenne  mapamMeTpoB  BEIIeCTBA B

rasa.

OcHoBbl TepMoaMHaMMKkH. OCHOBHBIE TOHATUS U oOlpeneneHus. BHyTpeHHss
SHEprus cucTeMbl. BHYTpeHHss sHeprus uaeanbHoro raza. Paborta u temiora Kak
dbopMbl  mepenaud  dHepruu.  TemnoeMKocTb.  YienpHas  TEII0EMKOCTh
.Tepmonunamuyeckass mKana Temneparyp. XOJIOAUIBHBIE MAIIHUHBL. TeIIoBbIE
neurarenu. OxpaHa MpUPO/IbI.

CpoiicTBa napoB. lcnapenue u konaeHcanus. HacbleHHbIN ap U €ro CBONWCTBA.
BIIQXKHOCTh BO31yxa. Knunenue. 3aBUCUMOCTb TEMITEpaTypbl KUIIEHUSI OT JTaBIICHUS.
CpoiicTBa skuakocrteil. XapakTepuCTHKa JKMJIKOIO COCTOSHMSI — BEILECTBA.
IToBEpXHOCTHBIN CJIOW KUIAKOCTU. DHEPrusi MOBEPXHOCTHOTO CilosA. SIBIeHUs Ha
IPaHULE )KUJIKOCTH C TBEPABIM TesoM. KanuuisipHble sABieHuUs.

CpoiicTBa TBepabIX TeJ. XapakTepUCTHKA TBEPJAOTO COCTOSIHMS BEIIECTBA.
VYupyrue cBoiicTBa TBepAbIX Tell. 3akoH ['yka. MexaHnueckue CBOMCTBA TBEPbIX
TeJl.

ra3000pa3HOM COCTOSIHMM BblumcieHue cpemHei
KHHETHYECKOU SHEPrun TCIIJIOBOI'O ABHXKCHUA
MOJIEKYJI IT0 H3BECTHOM TEMIIepaType BEIIeCTBa.
BrickasbiBanue THUIIOTE3 JJISA 00BSICHEHNS
HaOJIF0TaeMbIX sIBICHUN. V3MepeHHne KoJIudecTBa
TEIJIOTHI B MPOIIECCax TEILIONEPeaadH.

Pacuer xonmuyecTBa TEIIOTHI, HEOOXOUMOTO TSI
OCYIIECTBICHHSI

3aJJaHHOTO MPOoIIecca ¢ TeIIonepeaayci.

JlabopaTopHusbie paboral\eS V3mepenue BIaXXHOCTH BO3yXa.

I/ISMepCHI/Ie BJIAJKHOCTH BO3AyXa C IOMOIIbBIO
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JlaGopaTopHusbie padoTaNe6 HabmoneHre pocta KpUcTaioB U3 pacTBOpa

TEPMOMETPA. AHanu3 IIPOLIECCOB
KpHCTaIN3aI1H, U3MEHEHHE BHYTpEHHEN
SHEPTrrun TCJ1a npu KpucTajljindaluuunu

OKCIMEPUMEHTAIIBHOE  HCCJICIOBAHUE TEIUIOBBIX
CBOMCTB BEIIECTBA.

KonTpoubnbie pa6oTbiNe2 OcHoBbl MKT

Pacuer u3MeHEHMs BHYTpPEHHEH DJHEPruUU Tell,
paboThl U IEPEeJaHHOTO KOJIMYECTBA TEIJIOTHI C
HCIIOJIb30BAaHUEM IIEPBOTO 3aKOHA
TEPMOAMHAMMUKHU.

BueayauTopHasi caMocTosITeJIbHAs padoTa CTYyA€HTOB
Coznanne npeseHranuu. Hamucanue pedepara. Pemenue 3amay mo gaHHOM TeMme.
BrImosinenne 1oManiHux ONbBITOB.

13

DKCcIepUMEHTaTbHOE UCCIEI0BAHNE 3aBUCUMOCTH
p (T), V(T), p (V).

[IpencraBnenue B BUAE Tpa@KOB H30XOPHOTO,
n300apHOrO

U U30TepMUYECKOro npoueccos. M3noxenue cytu
9KOJIOTUYECKUX MPOo0IIeM, 00yCIOBICHHBIX
paboTOi TEIIOBBIX JBUTATENEH U MTPEATIOKEHUE
nyTH ux pemienus. [Ipumenenue puzndyeckux
NOHSATHI 1 3aKOHOB B Y4eOHOM MaTepuai
npo¢eCCHOHATIBHOIO XapaKTepa.

Hcnonb3zoBanue MHTEpHETA I TOUCKA
uHpopMaLuu o pa3paboTKax

U TIPUMEHEHHUSX COBPEMEHHBIX
aMOp(HBIX MaTepHalOB

TBEPABIX U

Tema
3.9JeKT
poarHAa
MHKA

ConieprkaHrie yueOHOTO MaTepuaa

DJIEKTPUYECKOe IoJie. DJIEKTPUYECKHE 3apsAnbl. 3aKOH COXPAHEHUS
3apsga. 3akoH Kymona. Onextpuueckoe mnone. HampsbkeHHOCTD
anekTpuueckoro mnods. [lpunHuun cynepnoszunuu mnosied. Pabora cun
anekTpocratnyeckoro mois. IloreHnuman. Pa3HOCTh MOTEHIMATIOB.
OKBUITOTEHUAIbHBIE TOBEPXHOCTU. CBSI3b MEXIYy HAIPSKEHHOCTBIO U
Pa3HOCTBIO TOTEHUMAJOB JJIEKTPUYECKOTO MOJsA. JMAJIEeKTpUKH B
anektpudeckom mose. [lomsspuzanusa ausnexktpukoB. [IpoBoaHMKH B
anekTpudeckoMm nojue. Konpencaropsl. CoequHeHne KOHIEHCATOPOB B

OaTapero. DOHeprusi  3apsHKEHHOTO  KOHJIEHcaTopa. DHeprus
AIEKTPUYECKOTO TTOJIS.
3aKoHbI MOCTOSIHHOIO TOKAa. YCJIOBHUS, HEOOXOAUMBbIE s

o1

Brruncnenune cull B3aMMOJICUCTBUS
TOYEUHBIX AIEKTPUUYECKUX 3apsiioB.
N3mepenure sHepruu dJIEeKTPUIECKOTO MOJIs
3apsHKEHHOTO KOHJIEHCATOpA.

Brruncienre SHEPruu  DIEKTPUYECKOTO
OJIst 3apsSKEHHOTO KOHJIEHCAaTopa
N3MepeHne MOUIHOCTH 3JIEKTPUYECKOTO
Toka. M3mepenne DJIC U BHYTpEHHEro
CONPOTHUBJIEHUSI UCTOYHUKA TOKA.
BrinonHeHne pacueroB CHIIBI TOKa U
HaIpsOKEHU Ha Yy4acTKaxX JJIEKTPUYECKUX
nerneii.  OObsicCHEHHE  Ha  IpUMeEpe
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BO3HUKHOBEHUS M MOJAECPKAHUS BJIEKTPpUUECKOTo Toka. Cuiia Toka u
MJIOTHOCTH TOKA. 3akoH Oma jy1s ydyactka 1enu 6e3 3/(C. 3aBucumocThb
ANEKTPUYECKOTO COIMPOTUBIICHHUS OT MaTepuaina, JJIMHbI WU IUIOIIaJH
MONEPEYHOr0 CEYEHUsI MPOBOJAHUKA. 3aBUCUMOCTBH JJIEKTPUUYECKOTO
CONPOTHUBJIEHUSI TMPOBOJHUKOB OT TEMIEPATypbl. DJIEKTPOABUKYILAS
cuJa UCTOYHHUKA TOKa. 3akoH OMa

aas nonHot  menu. CoenwHeHWME  NMPOBOAHUKOB.  CoenuHeHHe
VMCTOYHHUKOB 3JIEKTPUYECKON 3Hepruu B Oartapero. 3akoH Jlkoyins —
Jlenua. PaGoTa u MOITHOCTH JIEKTPUUECKOT0 TOKa. TerioBoe IelcTBrE
TOKa. DJEKTPUYECKUA TOK B MeTajulaX. DJEKTPOHHBIM ra3. Pabota
BBIXO/IA. DJIEKTPUYECKUM TOK B JJIEKTPOJIMUTAX. DJIEKTPOJIH3. 3AKOHBI
@apanes. [IpuMeHenne 3MeKTpoiN3a B TEXHUKE. DIEKTPUUECKUNA TOK B
razax u Bakyyme. MoHuzanms rasa. Buabl ra3oBbeix paspsanos. [lonarue
o ma3me. CBOMCTBA W MNPHUMEHEHHE DIIEKTPOHHBIX ITy4KOB.
DIEKTPUYECKUM TOK B MOJIYNIPOBOJHUKAX. CobOcTBeHHas
MIPOBOJIUMOCTH TOJIYIPOBOAHUKOB. [10IyITpOBOTHUKOBBIE TTPUOOPHI.
MarnuTHoe moJie. BEeKTop MHAYKIMM MarHUTHOro mnoJjd. JlencrBue
MAarHMTHOTO TMOJS Ha MNPSAMOJIMHEWHBIM MPOBOAHUK C TOKOM. 3aKOH
Awmmnepa. B3aummopelictBue TOKOB. MarHuTHbI MOTOK. PaGota 1o
MEPEMEIIEHHUIO TTPOBOJHUKA C TOKOM B MarHMTHOM TioJie. JlencTBue
MAarHUTHOTO moJisi Ha JABWKymwmica 3apan. Cuna  JlopeHna.
Onpenenenue yAeapHOrO 3apsiaa. Y CKOPUTEIU 3apsAKEHHBIX YaCTHIL.
DJIEKTPOMATHUTHASI HMHAYKUOHUS. DJEKTPOMAarHWTHasT UHAYKIHUS.
Buxpeoe anekrpuueckoe noje. CaMOMHAYKIUSA. DHEPTUS MATHUTHOTO
OJISI.

ANEKTPUYECKOU Lenu c IBYMs
ucrouynukamu Toka (DJIC), B Kakom
ClIy4ae UCTOYHUK DJIEKTPUUYECKON IHEPTUU
paboTaer B peKUMe reHepaTopa, a B KaKoM
— B peKUME MOTpeOuTE.

Onpenenenne TEMIIEpaTypbl HUTH
HaKaJauBaHUs. MI3MepeHne 31eKTpUuIecKoro
3apsna. N3mepenune VHIYKIIUH
MarHUTHOTO MOJIS.

HUccnenosanue SIBJICHUH
3JEKTPOMArHUTHOMN WHIYKIIAH,

CaAMOMHAOYKIINH. Brruucnenue OHCPIrun
MarHuTHOTO noisa. OObsICHEHHE IIpUHIOUIIA

JCUCTBHS DIEKTPOJIBUTATENIA.

OObsicHeHue MPUHLIATIA JENCTBUS
reHepaTopa IEKTPUIECKOTO TOKA

JlaGoparTopuas padoraNe7 3yuenue 3akoHa Oma Jyis1 yqacTka 1eTH.
JlaGopaTtopnass paGoraNe8 l3yueHue sBIEHUS BIEKTPOMArHUTHOM
WHIYKITUN

Breraucnenmne HaIPsSHKCHHOCTH
anektpuueckoro nous M3mepenue IC u
BHYTPEHHETO COIPOTUBIICHUS] HCTOYHHKA
TOKa. BhITIOJIHEHNE pacyeToOB CHUJIBI TOKA U
HaAMPsHKEHUH Ha y4acTKax Ienu

KonTpoJsbHbie padoThl Ne3 JjiekTpocTaTuKA

Bpruucnenne cun, JAEUCTBYIOIIUX  HA
MIPOBOJIHUK C TOKOM B MarHUTHOM TIOJI€.
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Bpruucnenne cun, ACUCTBYIOIIMX  HA
DJICKTPUYECKUN 3apsAll, JBWXKYIIMHCS B
MariuTHOM IIOJIE.

BHeayautopHasi caMmocTosiTe/IbHAsI padoTa CTYJ1eHTOB 23 Hcnonb3oBanue HMHTEepHETAa ISl TOMCKA
CocraBnenue mpeseHtanuu. CocrtaBiieHHe 3amaud. Hanucanwue uHpOpMaIIM O TEPCHEeKTUBAX Pa3BUTHS
coobOmenust.  CocraBieHue  cioBaps  (U3WYECKUX  BEIUMYMH. MOJTYTIPOBOJHUKOBOM TEXHHUKHU. Y CTAHOBKA
CocraBnenue KpoccBopa. Permenne 3aau. MIPUYUHHO-CJICICTBEHHBIX CBSI3CH.
N3mepenne MHIYKIIMA MarHATHOTO TIOJIAL.
Bpruucnenne cun, JAEUCTBYIOIIUX — HA
MPOBOJHUK C TOKOM B MAarHUTHOM TIOJIC.
Bpruucnenne cun, JACUCTBYIOIIUX  HA
BJIEKTPUYECKUU 3apsi,
Tema 4. | Conepxanue ydeOHOro Marepuaia
Kosneba | Mexanuueckue KoJIe0aHus. KomnebarensHoe JBIKCHUE. | 22 HccnenoBanne  3aBUCHMOCTH  IEpHOJA
Hua M | [apmonunueckue koseOanusa. CBOOOAHBIE MEXaHWYECKHUE KOJeOaHUs. KoJieOaHWM MaTEeMaTHYeCKOro MassTHUKA OT
BOJIHBbI | JluHeliHble MexaHuWuyeckue KoJiebaTenbHble cucTeMbl. [IpeBparieHue €ro JUIMHBI, MacChl W  aMIUIUTYJIbI
DHEPIUM TMpU KojeOaTenbHOM JBMKEHUU. CBOOOJHBIC 3aTyXaloIIHe KOJIeOaHUM. BripaboTka HaBBIKOB
MexaHU4eCcKre KoieOanus. BeIHYy X ICHHBIC MEXaHUIECKUE KOJICOaHMSI. BOCIIPUHUMAT, aHAJTM3UPOBATH,
Ynpyrue  BoJubl. [lomepeuyHble W MPOAOIBHBIE  BOJIHEL. nepepadaThIBaTh u MIPEABSBIIATH

XapakTepUCTUKU BOJIHBI. YpaBHEHHWE TUIOCKOW Oeryiieil BOJIHBI.
HNurtepdepenus BoaH. [lonstue o qudpakunu BoiH. 3BYKOBbIE BOJIHBI.
VYbTpa3ByK U €ro NpuMEHEHHUE.

DJIEKTPOMATHUTHBIE KoJe0anuss. CBOOOJHBIE 3JIEKTPOMArHUTHbBIE

koneOanus. IlpeBpamieHue >HeEpruM B Ko0JIEOATEIBHOM KOHTYDE.
3aryxaromue AJIEKTPOMArHUTHBIE KoJIe0aHusl. ['enepatop
HE3aTyXalolUX  JJIGKTPOMArHUTHBIX  KoJjieOaHui.  BbIHYXIeHHBIE

anekTpuueckue kojaedbanus. [lepemennsbIit Tok. I'eHepaTop IepeMEHHOTO
TOKa. EMKOCTHOE M MHAYKTUBHOE COIPOTHUBJICHUS MEPEMEHHOTO TOKA.
3akon Oma njist 2JIEKTPUYECKOW IeNMu TMEepEeMEeHHOro Toka. Pabora u
MOIIIHOCTh TIEpeMEeHHOro Toka. ['eHepatopsl Toka. TpanchopmaTopsl.
Toku BbeICOKOM dYacToThl. [lomydenue, mepemaya U pacrpenciacHUE
AJIEKTPOIHEPTHH.

uHQOpPMAITMIO B COOTBETCTBHU  C
MIOCTABJICHHBIMU 3a7adamu. [IpoBencHue
kiaccudukanuu kosieObanuii. M3noxxeHue
CYTH DKOJOTHYECKUX MPOOIIeM, CBI3aHHBIX

C BO3JICCTBHEM 3BYKOBBIX BOJIH Ha
OpPraHM3M YEJIOBEKA

[IpoBenenue aHaJIOTUH MEXIY
(bU3UICCKIMU BEJIMUMHAMH,
XapaKTEepU3YIOIIUMU  MEXAaHUYECKYH) U
AIEKTPOMArHUTHYIO Koje0aTelIbHbIE
cucteMbl. Pacuer 3HaueHHMM CHJIBI TOKA M
HaMpsHKEHUS Ha  DJJIEMEHTax enu
HUccaenosanue IIPUHIATIA e CTBUA

24




JIEKTPOMATHUTHBIE BOJIHbI. DJIEKTPOMArHUTHOE TOJE€ KaK OCOObIi
BUJ MaTepuu. OJEKTpOMarHuTHble BOJHBL. BuOparop I'epua.
OTkpbITEI  KOJIEOaTENbHBIM KOHTYp. M300perenue pamno A. C.
[TonnoBeim. IlonATne 0 pagmocBszu. [IpuMeHeHHE 3IEKTPOMAarHUTHBIX
BOJIH.

TpaHcopmaropa u renepaTopa.
Ocy1ecTBieHue paauonepenaqn u
pamuonpuema. lccriemoBaHue  CBOWCTB
ANIEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOMJILHOTO TeaedoHa.

JlaGopaTopHasi padora Ne9 M3zyuenue nnrepdepeHnu u audpakiuu
CBETA.

HaGmronenne u oOBsICHEHHE SBJICHUI
uHTephEpPeHITNHN 1 TU(PaKITU BOJH

KoHTposabHbIe padoThI

BueayauropHasi caMocTosITe/IbHAA PadoTa CTYACHTOB 12 Hcnonp3oBanne HMHTEpHETA UIsI HOMCKA
Hanucanue cooOmenus . 3anonHeHue Tadaunel. CocTaBiieHne uH(pOpMAIMM O COBPEMEHHBIX CIOCO0ax
KpoccBopaa. Pemenune 3amay. leperain SJICKTPOSHCPIUH.
OcymectBiieHne paguonepenadu U
paguonpueMa. lcciaenoBaHue  CBOMCTB
JJIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
MOOUJIBHOTO TenedoHa.
Tema 5. | Coneprkanue ydeOHOro Marepuaia
OnrTuka Ilpupoaa cBera. CKOpPOCTb pacHpoOCTpaHCHHS CBeTa. 3akoHHI | 16 [IpumeHeHne Ha  TIPAKTUKE  3aKOHOB
OTpaxxeHUs U mpenoMiieHus ceera. [lomHoe orpaxkenue. JIunsbl. 1'nas OTPAKEHUS M IIPEIIOMJICHUS CBETa IIpU
KakK onTuyeckas cucrema. Onruyeckue nprudophl. peLIECHUH 3a/1ad4. Onpenenenne
BosHoBble cBoiicTBa cBera. NHTepdepenius cBera. KorepeHTHOCTD CIIEKTPaJbHBIX I'PAHUL] YYBCTBUTEIHLHOCTU
CBETOBBIX Jiydel. nTepdepeniivs B TOHKUX miieHKax. [lonockl paBHOIM YEJIOBEUECKOTO TJia3a. YMEHUE CTPOUTH
ToNMHbL. Vcnonb3oBaHue HHTEp(EpEeHIMH B HAayKe M TEXHHUKE. U300paKEHHUsST  MPEAMETOB,  JaBaeMble
Hudpakumss  cBera. Judpakumonnas  pemerka.. [lomspuzanms JuH3aMu. PacyeT paccTosHus OT JMH3BI 10
nonepeyHslX BOJH. [lonspuzanus cBeta. J[BOMHOE JydenmpeaoMIICHUE. U300paKEHUS peaMeTa. Pacuer
[Tonspounsl. lucnepcus ceera. Bunsl criekTpoB. CIIEKTPBI HCITyCKaHHUS. ONTUYECKOM cwibl JIMH3BL. M3mepeHue
CrexkTpbl  mOTJIOMIEHUs.  YIbTpadUOIETOBOE U HMH(PpPAKpacHOE dbokycHOro pacCcTOAHUSA JIVH3BI.
u3iydeHus. PEHTreHoBCKuE yun. HaGmonenue sBieHuss HHTEpPEpeHIUU
AJIIEKTPOMArHUTHBIX BOJIH.
Konrpoabnasi padora Ne4 I'eomeTpuueckasi ONTHKA 1 Pacuer paccrosHMs OT JHMH3BL 10

M300pKEHUS IPEIMETA.
Pacuer ontruecko CuIIbl JIMH3HL.
YMeHue CTPOUTh U300paKeHHSI
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IMpCAMCTOB, 1aBACMbIC JINH3aMU

BHeayautropHasi camocTosiTe/IbHAsI pad0Ta CTYyIeHTOB 10 [IpuBeneHue mNpuUMEpPOB TOSBICHUS B
BoimonHenre OTBETOB Ha Bompockl.  Hamucanue cooOrieHus OpUPOAEC UM UCIOJIb30BAaHUS B TEXHHUKE
3anonnenue Tabmuinbl. CocTaBieHue KpoccBopaa. Pemienue 3amad. SBJICHUA uHTepdepeHun, AUPpaKIuy,
CocraBnenue npe3eHTaluu. NoJIApU3alil W JUCIIEPCUU  CBETa.
[lepeuncrnenue METOJIOB MO3HAHUS,
KOTOpBIE HCIOJIb30BaHbl MPU U3YYECHUH
YKA3aHHBIX SIBIICHUU
Tema 6. | NHBapraHTHOCTH MOAYJIA CKOPOCTH CBETA B BakyyMe. [locTynarsl OO0bsicHeHuE 3HAYUMOCTH OIbITa
OcHoBbI | Djipmreiina. IIpocTpaHCTBO U BpeMs CIELUATLHON TEOPUH Maiikenscona Mopiu, (GopmynupoBanue
CHELMHUAT | orhocurenbHOCTH. CBA3b MACCHI M SHEPTHH CBOOOHOM YaCTUIIBI. MOCTy/IaToB,  obbscHenue  dpdekra
bHOM DHeprHs IOKOA. 3aMeJUICHNS.  BPEMEHH, pPacueT dHepruu
TeOpHuH IOKOSI, HMIyJbCa, 3HEPrUH CBOOOAHOMN
OTHOCHUT YaCTUILIBL, Bripabotka HABBIKOB
€JIbHOCT BOCIIPUHUMATB, aHAJIN3UPOBATh
/| uHGOpMAITHIO.
Tema 7. | Conepxanue ydeOHOTO MaTepuasa 20 Habmonenue (hOTOIEKTPUIECKOTO
Juiemen | KBanroBasi ontuka. TernioBoe u3inydeHue. PacnpeneneHue sHEPruu B s dexra. O0bsicHeHue 3akoHOB CTosIeTOBA
ThI cnekTpe abcomoTHO uY€pHoro tena. KantoBas rumnote3a Ilnanka. Ha OCHOBE KBAaHTOBBIX IIPEACTABICHUM.
KBaHTOB | ®oToHbl. BuHemnuii  Qorosnektpuueckuii  3pdexr. BHyTpeHHMI Pacuer MakcumanbHOM  KMHETHYECKOU
ol dboroaddexr. Tumnsl dorornementoB. JlaBnenue cera. Ilonsatue o SHEpPrun AJIEKTPOHOB npu
(pM3MKH | KOPIYCKYJIIPHO- BOJIHOBOM MPHUPOJIE CBETA. doTo3eKTprUUECKOM 3PdeKTe.

dusuka aroma. Pa3BuThe B3IA0B Ha CTPOCHUE BEIIECTBA.
3aKOHOMEpPHOCTM B aTOMHBIX CIEKTpPax BOJOpoJa. SaepHas MOAEIb
atoma. OnbiTel D.Pe3epdopna. Moxaens aroma Bogopoaa mo H.bopy.
I'unotesa ne bpoiina. CooTHomenne HeonpeaenéHHocTei I eizenbepra.
KBaHTOBBIE T€HEPATOPHL.

Onpenenenve paboOThl BBIXOAA AJIEKTPOHA
no rpaduKy 3aBUCUMOCTH MaKCUMaJbHOM
KMHETHYECKOW DJHEPruu (POTORIEKTPOHOB
OT YacTOThl cBeTa. M3mepenue pabOTHI

BBIXOJa AJIEKTPOHA. UccnenoBanue
npuHIUMNa  paboThl  JIFOMHUHECIIEHTHOM
JIAMIIBI.

HabGmonenne u oObsicHEHHE NpPUHLHKIIA
nercTBus Jazepa. IIpuBenenune npumepon
VICTIOJNIb30BaHUsl Jla3epa B COBPEMEHHOU
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Hayke M  TexHuke. Mcnonp3oBaHue
WuTtepHera st moucka WHGOpMAIMHU O
NEePCHEeKTUBAX PUMEHEHUS nazepa
Omnpenenenue IPOJYKTOB SJIepHON
peaKIuH. Boruucnenue SHEPTUH,
0CBOOOXKTatoNIeics npu SJIEPHBIX
peakuusax. [loHMMaHWe NPEUMYIIECTB U
HEJIOCTATKOB  HCIOJB30BAaHUSI ~ ATOMHOM

JHEPruM U HOHMU3HPYIOIIUX W3JIyYECHUU B
IIPOMBIIIJIEHHOCTH, METUIIVHE.
N3noxeHue CyTH JKOJIOTUYECKUX
npoOieM, CBS3aHHBIX C OMOJIOTMYECKUM
JNEWCTBUEM PAJUOAKTUBHBIX W3JITYYEHHM.

Kontpoabnas padora Ne5 «CBeToBble KBaHTbD)
Konrpoabnasi pa6ora Ne6 « AtoMHas U siiepHas (pr3rkay

Onpenenenue MIPOJTYKTOB sIepHOMN
peakiuu. M310KeHne CyTH KOJIOTHYSCKUX
npoOJieM, CBS3aHHBIX C OWOJOTHYECKUM
JNEUCTBUEM PAJUOAKTUBHBIX HW3ITYYEHUM.
IIpoBeneHue KJ1accupuKaIum
AJIEMEHTAPHBIX YaCTHII 110 X (DU3NUSCKUM
XapaKTEPUCTHKAM.

BueayauropHasi caMmoCTOSITE/IbHAA PadoTa CTYACHTOB 12 [IpuBeneHre NPUMEPOB TMOSIBICHUS B
BrimonHenne oTrBeTOoB Ha Bompockl. Pemenwne 3amau.  CocraBieHue IIPUPOJIE M MCHOJIb30BAHUS B TEXHHKE.
IIPE3ECHTALUU. [lepeuncnenue METOJOB ITO3HAHUA,
KOTOpBIE HCIIOJB30BaHbl TMPU HW3YyUYECHUU
yKa3aHHbIX  sBJIeHUM. Mcnosb3oBaHue
WuTepHeTa nist moncka nHopmauu
Tema 8. | Conepxkanue y4eOHOTO MaTepuaa
IBoa0- | CTpoenue um pa3Butue Bceesiennoii. Hama 3Besmnas cucrema — | 8 Ucnonp3zoBanne HMHTEpHETA M1 TOWCKa
107831 lNanakTtuka. pyrue ranakruku. beckoneunocts Beenennoi. [lonstue o U300PKEHUI KOCMHYECKHX OOBEKTOB H
Bcenen- | kocmonoruu.  Pacmmpsromasics  Bceenennas.  Mogens  ropsuen uH(popmaiuu o0 uX 0COOEHHOCTAX
HOM. Bcenennoit. CtpoeHue u mpoucxoxkaeHue [ anakTuk. OOcyxxaeHue  BO3MOXKHBIX  CIIEHapHeB
JBosonusa 38e31. I'mnoresa npoucxoxkaeHnuss CoTHEUHOH CHCTEMBbI. sBoionuu  Bceesennoii. HMcmonb3oBaHue
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Tepmosinepubiii  cunte3. I[Ipobiema TepmosiiepHONW  SHEPTrEeTUKH.
Oneprusa ConHua wu  3Be3d. OJBomonus 3Be3n  .Ilpoucxoxnenue
COJIHEUHOM CUCTeMBbI. TEMHAss MaTepursi U TEMHAS SHEPTUSL.

Nutepnera s mnoucKa COBPEMEHHOMU
uHpopManmu o pa3BUTUM BceneHHOM.
Ouenka wuHbOpPMAIMM C TO3UIUH €€
CBOMCTB: JIOCTOBEPHOCTU, OOBEKTUBHOCTH,
MOJHOTHI, aKTyaJbHOCTH W T. .
[Tonnmanue ponu KOCMHYECKUX
UCCIIEIOBAHU, 170'¢ Hay4YHOTO U
AKOHOMMYECKOro 3HaueHus. OOcyxaeHue
COBPEMEHHBIX THUIOTE3 O MPOUCXOKICHUU
COJIHEUHOM CUCTEMBI

BueayauropHasi camocTosiTeJibHAsSE padoTa CTYyJ1€eHTOB
BrinonHeHnne npe3eHTanui.

Hcnonb3oBanne HMHTepHeTa 11 TOMCKA
M300paXKEHUM KOCMHYECKUX OOBEKTOB U
uH(popmaiuu 00 uX 0COOEHHOCTAX
OOcyxaeHne  BO3MOXKHBIX  CIICHapHEB
ABoOJIrOIIMM BeeneHnou.
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9. IlepeueHb 1a00PATOPHBIX, IPAKTHYECKUX U JAPYTrHX BUAOB padoT

HEPEYEHDb
JJabopaTopHbIX padoT
KoJu-Bo padot: 9
Kosa-Bo 4vacos: 9

Ne Ne TemblI Ha3panue 1adopaTopHoii paboTbl Koua-Bo

Jabopar. qac

pao.

1 Cucremarizanys mporeccoB, HAOMIOAAIOIIMXCS IPU TOPEHUH CBEYH 1

2 1 HcenenoBanye ABWKEHUS TeNA MO, IEUCTBUEM IIOCTOSIHHOM CHJIBIL. 1

3 1 W3yuenune 3aK0Ha COXpaHEHUS UMITYJIbCA U PEAKTUBHOTO 1
JIBUKECHMUSI.

4 1 CoxpaHeHre MeXaHWYECKOM »SHEpruu IpHu JABWKEHMM Tena 1mox | 1

JIEHCTBUEM CHUJI TSHKECTU U YHOPpYTrocTu

5 2 M3mepenne BIaXXHOCTH BO3yXa. 1
6 2 Habnronenve pocta KprucTauioB M3 pacTBOpa 1
7 3 N3ydenne 3akona Oma Jy1s yyacTKa LIeMu. 1
8 3 W3yueHne sBICHUS DIIEKTPOMArHUTHON HHIYKIUU 1
9 4 Wzyuenue untepdepeHnu u qudpakiiui CBeTa. 1
NEPEYEHDb
KOHTPOJIbHBIX padoT
Koa-Bo pabor: 6
Kos1-Bo vacoB: 6
Ne Ne TemblI Ha3BaHue KOHTPOJIbHOI PadoTHI Kou-Bo
KOHTP.pa0 4acoB
1 1 KonTponbHas padoTa o Teme « MexaHukay. 1
2 2 KontpormpHhas pabota o Teme « OcaoBsl MKT». 1
KontposnbHas pabota 1o Teme «NeKTPOCTATHKAY. 1
4 Kontponbhas pabota o Teme  «I 'eoMeTpuydecKast ONTHKaY. 1
5 5 KontponbeHas pabota o Teme « CBETOBbIE KBAHTHD. 1
6 6 KonrponbHast pabota 1o Teme « ATOMHas U sifiepHast (pr3MKa 1
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10. YYEBHO -METOAUYECKOE N MATEPHUAJ/IbBHO - TEXHHMYECKOE
OBECIIEYEHHUE

B coctaB y4eOHO-METOAMYECKOTO U  MaTEePHAIbHO-TEXHHUYECKOTr0  OOecredeHHus
nporpaMmbl yueOHON AUCHUIUTUHBI «DuU3ukay, BXOISAT:

* MHOTO(YHKIIMOHAIBHBIA KOMILIEKC MPENoaaBaTes;

* HarJIsiAHbIE TTOCOOUS (KOMIUIEKTHI YU€OHBIX TaOIHIl, Makathl: « PDu3ndeckue BEIMUUHbI
u (dyHIaMeHTaNbHBIC KOHCTAHTB», «MexayHaponnas cuctema emuann CHy,
«llepnonnueckas cucrema xumudeckux osnemMeHtoB /[[. M. Mengeneesa», moprpersl
BBIJAIOIIUXCS YYEHBIX-(DU3UKOB U aCTPOHOMOB);

* THPOPMAITMOHHO-KOMMYHUKATHBHBIC CPEJICTBA;

*3KPaHHO-3BYKOBBIC TIOCOOMSI

*DNIEKTPOHHBIE U 3JIEKTPOHHO-3BYKOBBIE CPEJCTBA O0YUCHUS:

OtkpeiTas gusuka, ypoku ¢usuku Kupwina u Medoaus,_ BuptyanbHas ¢usundeckas
nabopaTtopus.

®uabmbl: buodpuzuka u HTII (1 u 24.)

[Ipeamer u 3agauu OMOPU3UKHY.

BosiHOBas reHeTuka.

CBepXbECTECTBEHHBIE CIIOCOOHOCTH KUBOTHBIX.

Mup Oynytero.

10 000 xagpoB B MUHYTY.

Benukas taitHa BOJBbL.

SnepHble B3pBIBBIL.

Tecna Hukoma.

KunemaTuka >KMIKOCTH U rasa.

OPheKThI CHRKMKAEMOCTH Ta30BOM CPEIBI.

D¢ heKThI BA3KOCTH KUJIKOCTH H rasa.

AspoanHaMHUKa KpbLia.

Cgert sipue, 4eM KaKeTCH.

dusnyeckas XUMus.

[TyremectBue B HaHoMup.( 1u2u

Ctpoenue aroma.

Kocmuueckas onucces.

ITyremecTBue 1o rajakTHKe.

Poxnenne Bcenennoi.

Taiinbl cBseHHON Becenennou.

YPpOk acTpOHOMHH.

Bce o kocmoce

Busyanuzaius nuHgpakpacHOro U3IydeHHUS.

JIBOMHOE JTy4elpenoMIICHUE.

Jlazepsl.

Henunelinas onrtuka.

OcHoBHbI€ 337a4¥ TMHAMUKU.( 112)

OcHOBHBIE (PU3UYECKHUE MOHATUS TEXHUIECKOU IIEKTPOTHHAMUKH.

CocTtosiHrE HEBECOMOCTH.

TepmoaunaMrka OMOTOTHIECKUX TPOIECCOB.

[{uknnueckue rpymnibl Ipeodpa3zoBaHui B OMOMEXaHUKeE.

Mukpoxkocmoc.

HpI/IKJI}OquI/Ie KallJIi BOABI
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Y4eOHoe 000py10BaHUE:!
JEMOHCTPALIMOHHOE 000PY/I0BAHUE:

RHOoo~NoOR~LNME

el el ol e
O WNERO

Hatuuk Temnepatypsl 0-100 C
Hatuuk temm. 0-1000 C
Habop nemoHcTpaimoHHbIi « TemioBbie SBICHUS
HaGop nemoncTpannonHsiii «['a30Bbie 3aKOHBI U CBOMCTBA HACBIIIICHHBIX MTAPOB»
Bechl TexHHUECKHE ¢ pa3HOBECAMH JIEM
['urpomerp (ncuxpomerp) BUT
Habop kaiopuMeTpuyecKux Te
Ha6op «I"a30Bbie 3aKOHBI»
Habop «Kpucramiuzamus»

. Humuaap MepHbii ¢ HocukoM 100 M

. Benepko Apxumena

. Hacoc BakyymHbIi1 KOMOBCKOTO

. Tapenka BakyyMHasi CO 3BOHKOM

. IIpubop «Coob1miaromuecs CoCyIb»

. CrakaH OTJIMBHOM JEMOHCTPAIMOHHBIN
. Muxkpockon nudpooii Digital Blue
17.

[Tpubop 11X

22.J1aTuuK TaBJICHUSA
23.laTunk oObeMa ra3za ¢ KOHTPOJIEM TEMIEPATYPHI

24,
25.
26.
217,
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

bapomerp-anepounn
N3meputens AaBiaeHUS U TEMIIEpaTyphl
BoabT™MeTp 1eMOHCTpaIlMOHHBIN TU(POBOI
[Tpubop Jlenia
CTpenku MarHUTHBIE HA IITaTUBAX
N3mepuTens 31€KTPONPOBOAHOCTH U TEMIIEPATYPhI
Habop nemoncTpannonusiii «BomHoBast onTrkay
KoMriiekT crekTpanbHbIX TPYOOK ¢ OJIOKOM MUTaHUS
["eneparop 3ByKkoBOit (0, 1T11-100kI 1)
JlaT4uK 37€KTPONPOBOIHOCTH
JlaTYuK MarHUTHOTO TOJIS
KomrmuiekT nudgpoBbIX U3MepUTEIeH TOKA U HAMPSHKEHUS JEMOHCTPAIlMOHHbBIN
AMIiepMeTp 1eMOHCTPAMOHHBIA UPPOBOH
BoabsT™meTp neMoHCTpaliMoOHHbIN TU(POBOI
HabGop /u1st teMOHCTpalK 3JIEKTPUUECKUX TTOJIeH
HaGop neMOoHCTpaliMOHHBIN « DIEKTPUYECTBO 1»
Habop nemoHCTpaninoHHBIN « DIEKTPUUECTBO 2
Habop nemoHCTpaninoHHBIN « DIEKTPUUIECTBO 3»
Habop nemoHCTpalinoHHBIA « DIEKTPUUIECTBO 4»
JlemoHCcTpanuonHsIit Habop "Jloruka"
[ITaTuBel U30IUpYOLIME
JIMHaMUK HU3KOYaCTOTHBIA Ha MOJICTABKE
bnok nutanus 24B perynupyemblii
Habop «MarautHoe mnoJjie 3eMian»
BricokoBonbTHBIN ucTOUHHK 30 KB

HaGop as 1eM. MarHUTHBIX TTOJIEH
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50.Habop a1t ieMOHCTpaLMK JIEKTPUIECKUX TOJIeH
51. JIaTuuK 3JI€KTPOIPOBOTHOCTH
52.JlaT4nK MarHUTHOTO TIOJIS

J1a00paTOPHOE 0OOPVIIOBAHUE:

CoNoORLDE

Ha6op nabopaTopHblil «DIIEKTpUUECTBO
OnexTpomMaraut (TpanchopmMaTop) 1ab0paTOpHbI
Hab6op "lIpaktukym "DnexrpoanHamuka'
AwmnepmeTp 1a0.

BonbtmeTp 6B 11a0.

MunnuamnepmeTp nal.

KowmriekT mpoBo10B

Hcrounuk nutanusa BY-4M

Maraut nyroodpa3Hbiii

Marnaut nosjgocoBoi (mapa)

Mynetumerp (tun 830)

Mynetumerp (tun 840) it mpakTUKyMa
Peocrar non3ynkoBeiii 6 Om, 3A
Ha6op nabopaTtophslii «OnTuka
Kanopumerp

Tepmometp 1a6. 100 °C
JlaGoparopHas nocyjaa
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11. Cnucox JTuTepaTyphbl AJsl CTYAEHTOB M NpenoaaBaTes.
st cTyieHToB

1. B.H.Poaumonor ®wusuka, yuedHoe nocooue s CI1O, M., «FOpaiit» , 2017.

2. B.®. JImutpueBa, ®usuka, y4deOHUK I mnpodeccuit U  crenuaabHOCTEH
TexHuueckoro nmpoduis, M. «Axkanemus», 2014,

3. HvutpueBa B.®. dusumka nina npodeccuit U CrHerUagbHOCTEH TEXHUYECKOTO
npoduns: y4eOHHUK Al CTYJEHTOB MPO(PECCHOHATBHBIX 00pa30BaTEIbHBIX OpPraHU3alNH,
ocBamBaromux npodeccuun u crenuaabHocTH CI10. — M., 2017 JImutpueBa B.®. dusuka
st mpodeccuii W CIeNUanbHOCTeW TexHudeckoro mpoduins. COopHUK 3amad: ydeo.
nocobue Ui CTYJEHTOB Mpo(decCHOHANBHBIX  O00pa30BaTEIbHBIX  OpraHU3aluH,
ocBamBarmux npodeccun u cnenuanbaocTu CIT1O0. — M., 2017

4. JImutpueBa B.®. dusuka ans npodeccuil M CHeUUaTbHOCTEH TEXHUYECKOTO
npoduiia. KonTponsHbie MaTepuaibl: yued. mocobue ajsi CTyJIeHTOB MpodecCuoHaIbHbIX
oOpa3oBaTeNbHbIX OpraHu3alui, ocBauBarouux npodeccun u cnenuanbHoctu CIIO. —
M., 2016

5. mutpueBa B.®. Ousuka mig npodeccuid U CHEUUATBHOCTEH TEXHUYECKOIro
npoduist. JlabopaTopHbIi IPakTUKYM: y4eO. mocoOue Jisi CTYIEHTOB MPO(PECCUOHAIBHBIX
oOpa3oBaTeNbHbIX OpraHu3alui, ocBauBarouux npodeccun u crnenuanbHoctu CIIO. —
M., 2017

6. Tpopumora T.U., ®upcoB A.B. dusmka nns mpodeccuid M crHenHaIbHOCTEH
TEXHUUYECKOTO U €CTECTBEHHO-HayyHOro npoduieit: COopHUK 3amad: yued. mocodue aiis
CTYJIEHTOB  NpOo(eCCHOHANBHBIX  O00pa30BaTENbHBIX  OpPraHU3alM, OCBAaWBAIOIIMX
npodeccun u cneuuranbHoctu CIIO. — M., 2017

7. Tpodumona T.H., ®@upco A.B. ®usuka nns npodeccuid M CrHeUUATBHOCTEN
TEXHUYECKOTO U €CTECTBEHHO-HAay4yHOTO npoduiieii: Pemenus 3amau: yued. mocodue s
CTYJIGHTOB  Tpo(eCCHOHAIBHBIX  00pa30BaTENbHBIX  OpPraHU3alMi, OCBAWBAIOIIMX
npodeccun u cnermansaoctu CI1O. — M., 2016

8. ®upcop A.B. ®dusuka i mpodeccuii M CHEHMHAIBHOCTEH TEXHUYECKOTO W
€CTECTBEHHO-HAYYHOTO mpoduieii: y4eOHUK Jig CTYJIEHTOB TMpodecCHOHATbHBIX
oOpa3oBaTeNbHbIX OpraHu3aluii, ocBanBaronux npodeccun u cneruaibHoctu CIIO/mon
pen. T.W. Tpodbumosoii. — M., 2017

s nmpenogaBareJiei
06 oOpazoBanuu B Poccuiickoit @enepanuu: Geaep. 3akoH ot 29.12. 2012 Ne 273-D3 (B
pen. ®enepanbHbix 3akoHOB OT 07.05.2013 Ne 99-d3, ot 07.06.2013 Ne 120-®3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-03, ot 27.05.2014
No 135-@3, ot 04.06.2014 No 148-D3, ¢ u3m., BHeceHHbIMU DeaepaibHbIM 3aKOHOM OT
04.06.2014 Ne 145-@3, B pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)
Konctutymuss Poccuiickoit  @epeparnuu  (IpUHATA BCEHAPOJIHBIM  T'OJIOCOBAHUEM
12.12.1993) (c y4eroM TMOMNPaBOK, BHECEHHBIX (eaepaabHBIMU KOHCTUTYIIHOHHBIMU
3akoHamMu P® o nompaBkax k Koncrurynuu PO ot 30.12.2008 Ne 6-®PK3, ot 30.12.2008
Ne 7-©K3) // C3 PO. — 2009. Ne 4. — Cr. 445.
®enepanbhblii 3akoH oT 29.12. 2012 Ne 273-®3 (B pea. denepanbHbIX 3aKOHOB OT
07.05.2013 Ne 99-®@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013
Ne 203-@3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-D3, ot 03.02.2014 Ne 15-D3,
ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 Ne 148-D3, ¢ usm.,
BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014 No 145-03) «O6 oOpazoBaHuu B
Poccuiickon denepanum.
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[Ipukaz MunucrepctBa obpazoBanusi U Hayku PD «O0 yrBepxaeHuu GheaepajibHOro
rocyJapCTBEHHOT0  00pa30BaTENbHOIO  CTaHJAapTa cpeAHero  (MOJHOro)  oOIIero
obpazoBaHus» (3apeructpupoBad B Muntocte PO 07.06.2012 Ne 24480).

[Ipukaz Muno6puayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHUHM H3MEHEHHU B
[Ipuka3z MunucrepcTBa obpazoBanus u Hayku Poccuiickoit @eneparuu ot 17.05.2012 No
413 “O0 ytBepxkaeHuu (enepajibHOr0 rocydapCTBEHHOr0 00pa3oBaTEIbHOTO CTaHIapTa
cpemHero (IOJTHOTO0) 001Iero 0Opa3oBaHus .

[Tpuka3 MunuctepctBa oOpazoBanusi U Hayku P® ot 31 nmekabps 2015 r. N 1578 "O
BHECEHUU HU3MEHEHUH B (penepasbHbI rocydapCTBEHHBIM 00pa3oBaTeIbHBIA CTAaHAAPT
cpenHero oOmero o0pa3oBaHusl, YTBEPKICHHBIN MPUKa3oM MUHHCTEPCTBA 00pa30BaHUs
u Hayku Poccuiickoit @enepaunn ot 17 mas 2012 r. N413"

[Tucemo JlemapTameHTa TroOCyJapCTBEHHOM NOJUTHKM B cdepe MOATOTOBKH pabodmx
kaapoB u JIIIO MunoGpuayku Poccum ot 17.03.2015 Ne 06-259 «Pexomennmanmu 1o
OpraHu3allui TOJY4YEHHUs CpeAaHero oOmiero oOpa3oBaHMs B Tpeleiax OCBOCHUS
oOpa3oBaTeNbHBIX MPOTrpaMM CpelHero MnpodeccuoHaIbHOrO o0pa3oBaHusi Ha 0Oasze
OCHOBHOT0 00111er0 00pa3oBaHus ¢ y4eToM TpeOoBaHUMU (heepalibHbIX TOCYIapCTBEHHBIX
o0pa3oBaTeNbHbIX CTAHJIAPTOB M MOJydYaeMOW MPOPECCUU WM CHEIUATBHOCTA CPEIHETO
npo(heccuoHATBHOTO 00Pa30BAHUDY.

®denepanbHbii 3akoH 0T 10.01.2002 Ne 7-D3 «O06 oxpaHe oKpyKarolieh cpeasl» (B pe.
ot 25.06.2012, c u3m. ot 05.03.2013) // C3 PD. — 2002. — Ne 2. — Cr. 133.

[IpumepHass ocHOBHas oOpa3oBaTelibHasi MporpamMma CpeaHero oOmiero oOpa3oBaHUS,
0/100peHHas pelieHrueM QeaepaibHOrO y4eOHO-METOAMYECKOT0 OOBEIMHEHUS 110 00IIEMY
obpa3zoBan#io (MPoToKoJI OT 28 utoHs 2016 1. Ne 2/16-3)

JImumpuesa B. @., Bacunves JI. M. ®uzuka mnga npodeccuid U CrHeUUaTbHOCTEN
TEXHUUYECKOTO MPOuJIsi: METOIMUECKUE PEKOMEHIAIU: METO. mocodue. — M., 2010.

HNuTepHeT- pecypcesl

www. fcior. edu. ru (PenepanbHbIN IEHTP UHPOPMAITUOHHO-00PA30BATEIBHBIX PECYPCOB).
wwww. dic. academic. ru (Akagemuk. CroBapy U SHIMKJIONCINH).

www. booksgid. com (Books Gid. DnekrponHas OubIuoTeKa).

www. globalteka. ru (I'mobanreka. ['mobanbHas 6uOIMOTEKA HAYYHBIX PECYPCOB).

www. window. edu. ru (EquHoe okHO J0cTyna K 00pa3oBaTelIbHBIM pecypcam).

www. st-books. ru (JIyumias yueOnast nuteparypa).

www. school. edu. ru (Poccuiickuii o6pazoBaTenbHbId MopTat. JOCTymHOCTh, Ka4eCcTBO,
3¢ (PEKTUBHOCTB).

www. ru/book (DnexTpoHHas OuOIMOTEYHAs CUCTEMA).

www. alleng. ru/edu/phys. htm (OGpa3oBatenbHbie pecypchl MuTepHeTa — Dusnka).
www. school-collection. edu. ru (Emmnas xkostekuuss mudpoBBIX 00pa30BaTEIbHBIX
pECypcoB).

https//fiz.1september. ru (yue6HO-MeTOAMUECKas TazeTa «Dusnkay).

Www. n-t. ru/nl/fz (HoGeneBckue naypeatsl o pusuke).

www. nuclphys. sinp. msu. ru (Jnepnas ¢puzuka B UntepHeTe).

www. college. ru/fizika (ITogroroBka x EI'D).

www. kvant. mccme. ru (Hay4yHO-IOMYJISIPHBIN (PU3MKO-MATEeMaTHUYECKUI KypHal
«KBant).

www. Yos. ru/natural-sciences/html (ecTeCTBEHHO-HAYUYHBIA KYpHAJI JUIS MOJIOICIKU
«I1yThb B HAYKY»).
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MunucrepcTBO 00pazoBanus KpacHosipckoro kpas
KpaeBoe rocynapcrBeHHOe 010pKeTHOE TPO(eCCHOHAIBHOE
o0pazoBaTenbHOE yUpexKICHUE
«KaHCKMH TEXHUKYM OTPACIIEBBIX TEXHOIOTHH U CEIBCKOT0 XO3IHCTBAY

PACCMOTPEH VYTBEPXJIEH

Ha 3aceIaHi| MeToudecKoi komuccru [IpoTokon 1.0 3aMecTHTENs JUPEKTOpa gyﬁﬂoﬁ
Ne 5 pabore ' 21

or« 11» wroms 2021r. 0 w%ﬁﬂrapm

u%’ono/ § u%’/na /HE c"»'{-»/ﬂé//- YA
«o7 » 09 2021r.

KomrutekT 3aanuii s MpoBeIeHUsI HTOIOBOM aTTeCTalluy
110 JUcIHUIUIHe Du3uka

Paspa6orana: MenemnsiHosa I'.A.

r. Kanck, 2021
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TEOPETUYECKHE BOITPOCHI

1. HayuHble METO/bI IO3HAHUS OKPYXKAIOLIEro MUpa. Posib 3KCIIepUMEHTa U TEOPHUH B
nporuecce no3Hanus. Hayunsie runoressl. usnyeckue 3aKk0Hbl. DU3NYECKUE TUIOTESbI

2. MexaHu4ecKkoe JIBIKEHHE U ero BUAbl. OTHOCUTENLHOCTH ABMkKeHUs. CrucreMa
orcu€ta. CKopocTh. Y ckopenue. [IpssMonnHeETHOE paBHOYCKOPEHHOE IBUKEHHUE.

3. IlepBwiii 3akoH HptoTona. Wueprumanbheie cuctembl orcuéra. Cuma. Macca.
Bzaumonencrue ten. Bropou 3akoH HetotoHa. Tpetuit 3akon HeroToHa.

4. Hmnynbe Tena. 3aKOH COXPaHEHMsI UMITyJibca. PeakTHBHOE NIBIXKEHHE B MPUPOJIEC U
TEXHUKE.

5. 3axoH BcemupHOro Tsarorenus. Cuina tsokectd. HeBecoMocTs.

6. Cwua tpenus ckoimkenus. Cuna ynpyroctu. 3akoH ['yka. Pabora.

7. Mexannueckass »Heprua. KuHeTndeckas W TOTEHIUAIbHAsh »HEPrus. 3aKOH
COXPAaHEHHS SHEPTUU B MEXaHUYECKUX MPOLIECCAX.

8. Mexanuueckue kosneOanus. CBOOOJHBIE U BBIHYXJCHHBbIE KojeOaHus. Pe3oHaHc.
[IpeBpariieHue sHEPrUU MPU MEXAHUYECKUX KOJIEOaHUSIX.

9. Bo3HUKHOBEHHE aTOMUCTUYECKOM TMIIOTE3bI CTPOCHUS BEIIECTBA U €€
AKCIIEPUMEHTAIIbHBIE JOKa3aTeIbCTBa. MneanbHslil ra3. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO- KHHETUYECKOM TEOPUH HI€aIbHOTO ra3a. AOCOIIOTHASA TeMIlepaTypa Kak
Mepa CpeAHEH KHUHETUYECKON YHEPIUHU TEIUIOBOTO JIBUKEHHS YaCTHUL] BEILIECTBA.

10. [aBnenue raza. YpaBHeHnue MenjeneeBa - Knanetipona. M3omporieccsl.

11. HUcnapenue u koHaeHcanus. HacblieHHbIE M HEHACHIIIIEHHBIE TTaphl. BiaxkHOCTH
BO3/yXa.

12. Pabota B TepmoauHamuke. BuyTpeHnsis sneprus. [1epBoiii 3aKOH TEPMOAMHAMUKH.

AnmabaTHblii poriecc. BTopoil 3aKOH TEpMOJIMHAMUKH.

13. BzaummonelicTBue 3apsbKeHHBIX Tell. 3akoH KymoHa. 3akoH coXpaHEeHHUS
ANEKTPUYECKOTO 3apsAia. DIEKTPUUECKOE TOJIE.

14. KonaeHcaTopsl. DIEKTPOEMKOCTh KOHIEHCATOPA. DHEPTHS 3apPSKEHHOTO
KoHAeHcartopa. [IpuMeHenre KoHeHCaTOPOB.

15. Dnexrpuueckuii Tok. PaboTa ¥ MOIIHOCTH B 1I€TIA TOCTOSIHHOTO TOKa. 3akoH OMa 1is
MIOJIHOM LIETIN.

16. MarauTtHoe Tmone. [lefcTBHE SIEKTPUUYECKOro IO Ha JJICKTPUUYCCKUN 3apsn Hu
OIIBITHI, WJUTKOCTPUPYIOLIKE 3TO ACHUCTBUE. MarHuTHas HHIYKIUSI.

17. TlomynpoBoauuku. [TomympoBOIHUKOBBIE PUOOPHI.

18. SIBieHHE 3NEKTPOMATHUTHON MHAYKIIMU. MarHuTHBIN NOTOK.

3aKOH dJEKTPOMAarHuTHOW HHAYyKIuK. [IpaBuio Jlenna.

19. SBnenue caMoMHAYKIMU. MHAYKTUBHOCTh. DHEPrUs MATHUTHOTO TOJIS.

20. CBoOoaHbIE U BBIHYKJICHHBIE 3JIEKTpOMarHuTHbIe Kojiebanus. KonedarenbHbIit
KOHTYP.

[TpeBpateHre sHEpPruu Npu ANEKTPOMArHUTHBIX KOJICOaHUSIX.

21. DnexkTpoMarHUTHOE ToJie. DIEKTPOMArHUTHBIC BOJTHBI. BOJTHOBBIE CBOWICTBA CBETA.
Pa3nuuHble BUABI 3JIEKTPOMATHUTHBIX U3JIyYEHHUI U X MPAKTUYECKOE NPUMEHEHHE.

22. Omnbitel Pesepdopna mo paccesHuto anbda- dyacTuil. SnepHas MOAENb aTOMA.
KBanToBsle noctynatel bopa. Mcnyckanue u norsoiieHue ceera aroMaMu. CreKTpBl..

23. KsanrtoBsle cBoiicTBa cBeTa. DOTO3(PPeKT U ero 3akoHbl. [I[pumeHeHue
dotorddexra B TEXHUKE.

24. Cocras s1pa aroma. SnepHsie cuibl. [ledekT Macchl U SJHEPIHs CBSI3U sApa aToMa.
SnepHble peakuuu. SaepHas SHEpreTHKa.
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25PannoakTMBHOCTh. BHIBI paMOaKTUBHBIX HM3IyYE€HUH W METO/Abl WX PETUCTPALIMH.
BrusiHre HOHM3UPYIOMIMX U3ITyYeHUN Ha )KMUBBIE OPTraHU3MBI.

[TPAKTUYECKUE 3AJJAHUA

1. KauecTBeHHBIE 3a7a4M IO TEME « 3aKOHBI COXPAHEHUSI B MEXAHUKE.
2. KauecTBeHHEBIE 3a/1a4H 110 KHHEMATHKE.

3. KauecTBenHbIC 33129 110 SJICKTPOAMHAMUKE

4 KadecTBeHHBIC 3a/1a49H 10 JUHAMUKE.

5.KadecTBeHHBIE 3a/1a4M TIO TEME « DIEKTPOCTATUKA.
6.KauecTBeHHbIC 3a/1a4M 110 TeME aTOMHasl (pH3HUKAa.

7.KauecTBeHHBIE 3a/1a4U 110 pa3eny « MonekynsapHas Quznkay.
8.KauecTBEeHHBIC 3a/1a4M IO TEME « DJIEMEHThI TEPMOJUHAMUKI).

9 KauecTBeHHBIE 3aJ]aUM 110 TeMe « MarHuTHOE MoJIey.
10.KauecTBeHHBIC 3a/1a4M 110 TeMe «/[MHAMUKa.

11.KauecTBeHHBIE 3a1a4M TIO TEME « DIEKTPOMArHUTHAS UHIYKLHS.
12.KauecTBeHHbIe 3a1auu 110 TeMe «CTPOEHHE aTOMHOTO SIIPay.
13.KauectBeHHble 3a/1auu 110 TeMe « ModekysipHas GU3HKa.
14.KauectBennsie 3aqaun o teme «Ctpoenue aroma. @otodddexT».
15.KauecTBeHHbIE 3a/1a4 TIO TEME « DJIEMEHTHI ACTPOPUZUKNY.
16.KauecTBeHHBIE 3a1a4M TIO TEME « DIEKTPOMArHUTHBIE BOJHBDY.
17.KauecTBeHHsbIe 3a1aun 10 TeMe « CBOMCTBA JKUAKOCTEN U TBEPIBIX TEID».
18.KauecTBeHHBIE 33729 IO TeME « KHEeMaTuka.

19.KauecTBeHHBIE 3a/1a4M IO TEME « 3aKOHBI TEPMOJUHAMUKI.
20.KadecTBeHHBIE 3a7a4u 110 TeMe «J[MHaMMUKay.

21.KauectBeHHbIe 3a1auu 110 TeMe « CTpoeHue ra3oB, JKUJIKOCTEN U TBEPABIX TEI.
22.KauecTBeHHBIE 3a71a4H 110 TeMe « I10CTOSIHHBIN TOK».
23.KauyecTBeHHBIE 3aJ]a4U 110 TEME « DIEKTPUUECKUNA TOK.

24 KadecTBeHHBIC 3aa4H 110 TeMe « KnHemaTtnkay .

25.KagecTtBeHnbIe 3a1a4u 110 TeMe « I10CTOSITHHBIN TOKY.

TEKCTOBBIE 3AJIAHUA

1. Tekct mo pasgeny «ONEKTpOAMHAMUKAY, CoOAepkaluii uHpopMaluio 00
WCIIOJIb30BAaHUH PA3JINYHBIX DJIEKTPUUECKUX YCTPOUCTB

2. Teker no pazneny «KBantoBas huzmKay, CoaepKamiuii OMUCaHUE OIbITA.

3. Texcr mo pasmeny «MonekynspHas (u3uka», coaepKaluidi OINHUCaHUe
rcnoJib30Banus 3akoHoB MKT u TepmoanHaMUKH B TEXHUKE.

4. 3alaHve Ha MOHUMAHUE OCHOBHBIX MPHUHIIUIIOB, JIEXKAIIMX B OCHOBE PadOTHI
YCTPOWCTBA.

S. Teker no pazneny «DJIEKTPOAUHAMUKAY, COACPKAIINA onucaHue GU3NUecKuX
SBJICHUW WJIM MPOIIECCOB, HA0JII0Ia€MbIX B MPUPOJIE WIIM TOBCEAHEBHON KU3HU.

6. Texkct mo pazmeny «MexaHuka», coaepKallluid oOnucaHue QU3NYECKUX
SBJICHUM WA TTPOLIECCOB, HAOIIOIa€MbIX B IPUPO/IE WK MOBCEAHEBHOM KU3HU.

1. Texct mo pazaeny «MonekynsapHas QU3NKay, COAEpKAIIUN OMUCAHUE OIIbITA,
3agaHus Ha (POPMYJIMPOBKY TUIIOTE3bI OIBITA, YCIOBH, BEIBOJOB.

8. Texkct mo pazmeny «MomnekynsipHas (uU3MKa», COACPXKAIIUN OMHCAHUE
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(I)I/ISI/I‘{CCKI/IX SIBIICHUM WU IIpoHecCoB, Ha6J'II-OI[a€MBIX B IIpUpOAC WIIM B HOBCGI[HCBHOfI

AKU3HH. TekcT no pazgeny «IIEKTPOJIMHAMUKAY, COJEPKAIIUN onrucaHue GU3NIECKUX
SBJICHUM WJIA TTPOLIECCOB, HAOIOIa€MbIX B IPUPOJIE WK MOBCEAHEBHON KU3HU.
Q. Teker no pazaeny «MexaHukay, CoJAepKaliil OMKMCaHue OMbITA.

10. Tekcr no Teme «DJIEKTPOMAarHUTHBIE OIS, COAEPXKALIMM MHPOpMAIMIO 00
AIIEKTPOMATHUTHOM 3arpsI3HEHUN OKPYIKAOIIEH CPEBI.

11. Tekcr no Teme «SnepHas Qusukay, cojepxamuii MHPOPMAIIUIO O BIUSHUU
paJvialliy Ha >KUBbIE OPTaAHU3MBI.

12.  Texkct no pazneny «MonekymnsipHas pu3nkay, CoAep KaIuii OMUCaHUE OTIBITA.

13. Tekcr mo pazmeny «OIEKTPOJUHAMHKA», COACPXKAIIMKA  OMUCAHHE
MCIIOJIb30BAaHNUS 3aKOHOB JIEKTPOJIMHAMUKY B TEXHHUKE.

14.  Tekct mo pazaeny «IIEeKTPOIUHAMHKAY, COJEPKAIINNA OMHCaHne (PU3UYECKUX
SBJICHUI UJIN MIPOLIECCOB, HAOIIOJAEMBIX B IIPUPOJIE WIN TOBCETHEBHON KU3HHU.

15. Tekcr mo pazmeny «MexaHuka», colepXallluil ONMHUCAHHE HCIIOJIb30BaHUS
3aKOHOB MEXAHHUKH B TEXHHKE.

16. Tekcr mno pazmeny «OIEKTpOJUHAMHKA», COAEpXKAIUMH  ONUCAHME
HCIIOJIb30BAaHUE 3aKOHOB 3JIEKTPOINHAMUKH B TEXHHKE.

17. Tekcr mno pasneny «KBanroBas ¢Qusmkay, coiepxaliuid ONUCaHHE
MCIOJIb30BaHMs 3aKOHOB KBAHTOBOW, aTOMHOU (DU3UKH B TEXHHUKE.

18.  Tekcr mo pazaeny «DIEKTPOANHAMHKAY, COJICPKAIIUI OMMCAHUE OTIBITA.

19. Tekcr mo pazmeny «MexaHWKa», coaepKammid HWHPOpMAIMIO O Mepax
0€30MaCHOCTH TPHU MCHOJB30BaHUM TPAHCIIOPTHBIX CPEACTB WM ILIYMOBOM 3arps3HEHUU
oKpyxarolel cpeapl.  TekcT o teme «TennoBble ABUraTeNd, coaepKauil nH(HOpMaIUIo
O BO3/JICHICTBUHU TEIIOBBIX JBUTATENIEH HA OKPYXKAIOLLYIO CPELy.

20. Texct mo pazneny «MexaHHKa», COJEPKAIINUNA OMMCaHUE 3aKOHOB MEXaHHUKH B
TexHuke. Tekct mo pasneny «MomnekymsipHas (hu3HKay, COAEpKaIil OMUCaHUE SIBJICHUN
WJIA TIPOLIECCOB, HAOIIOAAeMbIX B IPUPO/IE UM B IIOBCEAHEBHOM JKU3HU.

21. Tekcr mno pazgeny «KBantoBas (Qusuka», cojepKamuii  OnuMcaHue
HCIIO/Ih30BaHUS 3aKOHOB KBAHTOBOM, aTOMHOM WJIU SIACPHON (DU3HUKHU.

22. Texcr mo pazmeny «MonekynspHas (QU3UKa», COACPXKAIMN ONUCaHUE
¢bu3nueckrx SBJICHUN WIM MPOLECCOB, HAOMIOJAEMBbIX B NPUPOAE WM B MOBCEIHEBHOMN
KU3HH.

23. Tekctr no teme «KBaHTOBas (pusmka», coiaepkaumil onucanue (pU3NIeCKux
SBJICHUHM WJIA TTPOLIECCOB, HAOIOIa€MbIX B MTPUPOJIE WM B MOBCEAHEBHON KU3HU.

24. Tekcr mno pazgeny «MexaHuka», coAepaluii onucaHue (U3NUECKUX
SBJICHU WJIM MPOIIECCOB, HAOIIOJAEMBbIX B IPUPO/IE.

25. Tekcr mo pazaeny «DIEKTPOJAUHAMHKAY, COAepKaumi wuHopmaiuoo o0
MCIOJIb30BAHUN PA3JIUYHbIX 3JIEKTPUUECKUX YCTPOMCTB.
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Ipusioxenue Ne?
IIpuMmepHbIe TeMbI pepepaToB (A0KJIAA0B), HHAUBUAYAJIbHBIX POEKTOB
» Anekcanap ['puropbeBud CTONETOB — PYCCKHI (PUBHK.
» Anekcanap CrenanoBud [lonoB — pycckuil yueHsblid, n300perareib paauo.
* AnlbTEepHAaTUBHAS YHEPTETHKA.
* AKycTHYECKHE CBOWCTBA MOIYIIPOBOJHUKOB.
* Auape Mapu Amriiep — OCHOBOIIOJIOKHHUK JIEKTPOJANHAMUKH.
* ACUHXPOHHBIN JIBUTATEb.
* AcTepousl.
* ACTpPOHOMMS HAIlUX JTHEM.
» AtomHas ¢usuka. M3otomnel. [IpumeHenne paanoakTUBHBIX H30TOIOB.
* beCKOHTaKTHBIE METO/IBI KOHTPOJISI TEMITEPATYPBI.
* bunonsipHeie TPaH3UCTOPBHI.
* bopuc CemenoBuu SIko6u — Gu3HK U U300peTaTeb.
* Benuuaiiime oTKpbITUS (PUUKH.
* Buspl anekTprueckux pa3psaaoB. DIEKTPUUECKUE pa3psibl Ha CIyXKOe yenoBeKa.
* Biiusinue nedexToB Ha pr3nuecKkue CBOMCTBA KPUCTAIIIOB.
* BcesleHHas U TeMHast MaTepus.
e ["anuneo ["anmunein — OCHOBATENb TOYHOI'O €CTECTBO3HAHUS.
* [onorpadus u ee npuMeHeHue.
* JIBW>KEHUE TElIa NEPEMEHHON MACCHI.
* ludpakuys B HalIeH KU3HU.
* JKunkne kpucrasibl.
* 3akoHbl Kupxroda a1 37eKTpuYecKoil LenH.
* 3aKOHBI COXPAaHEHNs B MEXAHHUKE.
* 3HaueHUE OTKPBITHIL [ anumes.
* Urops BacunwseBuy KypuatoB — (pusuk, opranuzatop aTOMHON HAyKH U TEXHUKH.
* lcaak HproTOH — co3marenp KIIacCUHIecKor (PU3HKH.
* lcnionb30BaHue JIEKTPOIHEPTUU B TPAHCIIOPTE.
* Kinaccugukanus v xapakTepUCTUKH 3JIEMEHTAPHBIX YaCTHUL.
* KOHCTpyKIIMOHHAS IPOYHOCTH MATEPHUAIIA U €€ CBA3b CO CTPYKTYPOH.
* KoHCTpyKLIMS ¥ BUZBI JIA3EPOB.
* Kpuosnexkrponrka (MUKPOIJIEKTPOHUKA U XOJION).
* JIazepHble TEXHOJOTHH U UX UCTIOJIb30BAHHUE.
* Jleonapno na Bunun — y4eHbIi U u300peTaTeb.
* MarauTHble u3MepeHus (IPUHIUITBI TTOCTPOCHUS TPUOOPOB, CIIOCOOBI U3MEPEHUS
MarHUTHOTO MOTOKA, MArHUTHOW MHIIYKIIUH).
» Maiikn ®@apajneit — co3gaTenb y4eHHs 00 3JIEKTPOMarHUTHOM IOJIE.
* Makc Ilnank.
* MeTo1 MEYEeHBIX aTOMOB.
* MeTo/1bl HAOMIOACHUS U PETUCTPALIUU PATUOAKTUBHBIX U3IyYCHUN U YaCTHULL.
* MeTonsl onpeneseHns IOTHOCTH.
* Muxaun BacuibeBrnd JIOMOHOCOB — yUY€HBIN SHIHUKIIONEAUCT.
* Monenu aroma. OneiT Pesepdopra.
* MoJieKyJIIpHO-KMHETHYECKAs TEOPHS UICAIbHBIX ra30B.
* MoK — ra30BbId pa3psii B HPUPOJHBIX YCIOBUSAX.
* HanotexHonorust — MeXAUCUUIUIMHAPHAS 00J1acTh QyHIaMEHTAIbHOW U TPUKJIIA/I-

HOU HAayKHU U TCXHUKHU.
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* Huxona Tecna: ;ku3Hb U HEOObIYATHBIE OTKPBITHSI.

* Hukonaii Konepauk — co3gaTens reJIMOUEHTPUYECKON CUCTEMBI MUPA.
* Hunbc bop — oaun u3 co3nareneit CoBpeMeHHON (PU3UKH.

* Hykneocunres Bo BeceneHHOM.

* OObscHeHHE POTOCUHTE3A C TOUKH 3pEHUS (PU3UKHU.

* OnTUYECKUE SBIICHUS B IPUPOJIE.

* OTKpBITHE U TPUMEHEHUE BHICOKOTEMIIEPATYPHON CBEPXITPOBOJAUMOCTH.
* [IepeMeHHBIN 2EKTPUYECKUN TOK U €r0 IPUMEHEHHE.

* [[mazmMa — 4eTBEpTOE COCTOSIHUE BEILIECTBA.

* [Inanetst CoMHEYHOUM CUCTEMBI.

* [JonynpOoBOAHUKOBBIE JaTYUKNA TEMIIEPATYPHI.

* [[pyuMeHeHne )KUIKUX KPUCTAIUIOB B MPOMBIIIIJICHHOCTH.

* [IpuMeHeHHe SIAEPHBIX PEAKTOPOB.

* [Ipupona peppomaruerusma.

* [Ipo6ieMbl IKOJIOTHH, CBSI3aHHBIE C UCTIOIB30BAHMEM TETIOBBIX MAIIIWH.
* [Ipon3BoACTBO, Iepenaya U UCIOJIb30BAHUE AJIEKTPOIHEPT UU.

* [Ipoucxoxnenne COJIHEUHOW CUCTEMBI.

* [Ibe3005ekTprueckuil 3P heKT ero npuMeHeHue.

* Pa3BuTHe CpENCTB CBSI3U U PAIUO.

* PeakTuBHBIC IBUTATENId U OCHOBBI PAOOTHI TEIIJIOBOM MAIIUHEI.

* PeTMKTOBOE U3ITyYEHHUE.

* Pentrenosckue nyun. Mcropus otkpsitus. [Ipumenenne.

* Poxx1eHME U DBOJIOLIAS 3BE3 .

* Posib K.O.1110JIKOBCKOTO B pa3BUTUN KOCMOHABTHKH.

* CBET — DJIEKTPOMArHuTHas BOJIHA.

* Cepreii [1aBnoBru KoponeB — KOHCTPYKTOP ¥ OpraHU3aTop MPOU3BOJICTBA PAKETHO-
KOCMHUYECKOU TEXHUKH.

Cuiibl TpeHus.

* CoBpeMEHHas CIIyTHUKOBAs CBSI3b.

» CoBpemeHHas (u3nUecKasi KapTuHA MUPA.

* CoBpEMEHHBIE CPEJICTBA CBS3U.

* ConHIlE — MCTOYHUK KM3HH Ha 3eMIIe.

* TpanchopmaTopsl.

* YbTpa3ByK (MOIy4YeHUE, CBOMCTBA, MPUMEHEHHE).

* YipaBiisieMblii TEPMOSIAEPHBIA CUHTES.

* YCKOPUTENM 3aPsKEHHBIX YACTHILI.

* @u3uKa U My3bIKa.

» duznyueckre cBOMCTBA aTMOC]EPHI.

* @OTORIEMEHTHI.

» ®otorddexr. [Ipumenenue sBnenus Gororddexra.

» Xanc Kpuctnan Dpcres — OCHOBOMOJIOKHUK 3JIEKTPOMAarHeTU3Ma.
* YepHbI€ IBIPHI.

* [IIkana 37I€KTPOMarHUTHHIX BOJIH.

* DKOJIOTHYECKHE TTPOOIEMBI U BO3MOXKHBIC MYTH UX PEIICHUS.

* DJIEKTPOHHASI NPOBOJIUMOCTh METANIOB. CBEPXITPOBOAUMOCTD.

* Omunuii XpuctuanoBud JleHin — pycckuil pu3ukK.
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» Anekcanap I'puropseBud CToneToB — pyccKuil GU3HK.

» Anekcanap CrenanoBud [lonoB — pycckuil ydeHsblil, n300peraTensb paano.

* ANIbTepHAaTUBHAS DHEPIETHKA.

* AKyCTHYECKHE CBOMCTBA NOJIYIIPOBOJHUKOB.

* Aanpe Mapu Amniep — OCHOBOIIOJIOKHHK JIEKTPOJUHAMUKH.

* ACUHXPOHHBIN JBUTATENb.

* AcTepousl.

* ACTpOHOMMS HAIIUX JTHEMU.

» AtomHas ¢usuka. M3otomnsl. [IpumeHenne paanoakTUBHBIX H30TOIOB.

* beCKOHTaKTHBIE METOIBI KOHTPOJISI TEMIIEPATYPBI.

* bunosnspHeie TPAH3UCTOPHI.

* bopuc CemenoBu4 SIko6m — Gu3HK U U300peTaTeb.

* Bennuaiime oTKphITHS (PUBHKH.

* Buspl anekTprueckux pa3psaaoB. DIEKTPUUECKUE pa3psibl Ha CIyXKOe yeloBeKa.
* Biiusinue nedexToB Ha (hr3nuecKkue CBOMCTBA KPUCTAIIIOB.

* BcenleHHas U TeMHas MaTepus.

e ["anuneo ["anmunein — OCHOBATENb TOYHOI'O €CTECTBO3HAHUS.

* ['onorpadus u ee npuMeHeHue.

* J[BH>KeHUE Teila IEPEMEHHON MacCChI.

* ludpakuus B HalIEH KU3HU.

* JKunkne kpucrasibl.

* 3akoHbl Kupxroda a1 37eKTpu4YecKoil LenH.

* 3aKOHBI COXPAaHEHUs B MEXAHUKE.

* 3HaueHue OTKPbITHI [ anumes.

* Urops BacunbseBuy KypuatoB — (pu3suk, opranuzatop aTOMHOM HAyKU U TEXHUKH.
* lcaak HproTOH — co3marenp KIIacCUHIecKor (PU3HKH.

* lcnionb30BaHue JIEKTPOIHEPTUU B TPAHCIIOPTE.

* Kinaccugukanus 1 xapakTepUCTUKH 3JIEMEHTAPHBIX YaCTHUL.

* KOHCTpyKIIMOHHAs IPOYHOCTH MATEPHUAJIA U €€ CBA3b CO CTPYKTYPOH.

* KoHCTpyKLIMS ¥ BUZBI JIA3EPOB.

* Kpuonnekrponuka (MUKpO3JIEKTPOHUKA U XOJION).

* JIazepHbI€ TEXHOJIOTUU U UX UCIIOJIb30BAHHUE.

* Jleonapno na Bunun — y4eHbIl U u300peTaTeb.

* MaruutHble u3MepeHus (MPUHLMIBI TOCTPOEHUsI MPUOOPOB, CLIOCOOBI U3MEPEHHUS
MarHUTHOTO MOTOKA, MArHUTHOW MHIYKIIUH).

» Maiikn ®@apaneit — co3gaTenb y4eHHs 00 3JIEKTPOMarHUTHOM IOJIE.

* Makc IlimaHk.

* MeTo1 MeYeHBIX aTOMOB.

* MeTo/1bl HaOMIOACHUS U PETUCTPALIMU PATUOAKTUBHBIX U3IyYCHUN U YaCTHULL.
* MeTonsl onpeneseHns IMI0THOCTH.

* Muxaun BacuibeBrud JIOMOHOCOB — y4Y€HBIN SHLIMUKIIONEAUCT.

* Monenu aroma. OnbeiT Pesepdopaa.

* MoJieKyJIIpHO-KMHETHYECKas TEOPUS UACAIBbHBIX ra30B.

* MoJiHHsT — ra30BbIN pa3psi B IPUPOIHBIX YCIOBUSAX.

* HanoTtexnonorus — MeXIUCHUIUIMHAPHAS 001acTh (PyHIaMEHTAIbHON U MPUKIIA/I-
HOW HAYKU U TEXHUKH.

* Huxona Tecna: >ku3Hb U HEOObIYATHBIE OTKPBITHSI.

* Huxomnaii Konnepauk — co3aarelb reJIMOLEHTPUYECKON CHCTEMbI MUPA.
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* Hunbc bop — oaun u3 co3nareneil COBpeMeHHON (PU3UKH.

* Hykneocunres Bo BeeneHHou.

» O0bsicHeHne POTOCHHTE3A C TOUKH 3PEHUS (PUBHKHU.

* OnTUYECKUE SBIICHUS B IPUPOJIE.

* OTKpBITHE U TPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXITPOBOJAUMOCTH.
* [IepeMeHHBIN PEKTPUYECKUN TOK U €r0 MPUMEHEHHUE.

* [[mazmMa — 4eTBEpTOE COCTOSIHUE BEIIECTBA.

* [Inanetst CoMHEYHOUM CUCTEMBI.

* [TorympOBOAHUKOBBIE TATYUKH TEMIIEPATYPBI.

* [I[pyuMeHeHre )KUIKUX KPUCTAJUIOB B POMBIIIJIEHHOCTH.

* [I[pumeHeHne sIAepHBIX PEAKTOPOB.

* [Ipupona peppomaraerusma.

* [Ipo6yieMbl IKOJIOTHH, CBSI3aHHBIE C UCTIOJIB30BAHMEM TETIOBBIX MAIIIMH.
* [Ipon3BoaCTBO, IIepegaya U UCIIOJIb30BAHUE IIEKTPOIHEPTUH.
* [Ipoucxoxaenue COIHEYHON CUCTEMBI.

* [Ibe303exTpruyecKuil 3QPeKT ero NnpuMeHeHHe.

* Pa3Butne CpeacTB CBA3M U PAIMO.

* PeakTuBHBIC ABUTATEIN U OCHOBBI paOOTHI TEIIOBOM MAIlIMHBI.
* PeukToBOE U3IydeHHUE.

* Pentrenosckue nyun. Mcropus otkpsitusd. [Ipumenenne.

* PoxxieHrE U DBOJIOLIAS 3BE3 .

* Posib K.O.1110JIKOBCKOTO B pa3BUTUN KOCMOHABTHKH.

* CBET — DJIEKTPOMArHuTHas BOJIHA.

* Ceprei [1aBnoBru KoponeB — KOHCTPYKTOpP ¥ OpraHU3aTop IMPOU3BOICTBA PAKETHO-
KOCMUYECKOW TEXHUKH.

Cuiibl TpeHus.

» CoBpeMEHHas CITyTHUKOBAs CBSI3b.

» CoBpemeHHas (pu3nUecKasi KapTuHa MUPA.

* COBpEMEHHBIE CPEJICTBA CBS3U.

* ConHIle — MCTOYHUK KM3HH Ha 3eMIIe.

* TpaunchopmaTopsi.

* YnbTpa3ByK (MOTy4YeHUE, CBOMCTBA, MPUMEHEHHE).

* YipaBiisieMblii TEPMOSIACPHBIA CUHTES.

* YCKOPUTENM 3aPKEHHBIX YACTHILI.

* @u3uKa U My3bIKa.

» duznyueckre CBOMCTBA aTMOC]EPHI.

* GOTORIEMEHTHI.

* ®otorddexr. [Ipumenenue siBnenns Goroaddekra.

» Xanc Kpuctnan Opcren — 0CHOBOMNOJIOKHUK 3JIEKTPOMAarHETU3Ma.
* YepHbI€ IBIPHI.

* [IIkana 3JIeKTpPOMArHUTHBIX BOJIH.

* DKOJIOTUYECKUE TPOOIEMBI ¥ BO3MOXKHBIE ITyTH UX PEIICHUSI.

* DJIEKTPOHHAsI POBOIUMOCTh METaIOB. CBEPXITPOBOIUMOCTb.
* Omunnit Xpuctuanoud JleHi — pycckuii Gpusuk.
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Ipuio:xkenue Ne3

IlepeyeHb JUYHOCTHBIX PE3YJIbTATOB C Y4€TOM BOCIHUTATEIbHONH HANIPABJIEHHOCTH

Bocrnuranue siBisieTcss OHOM M3 BaKHEMIIMX COCTaBIAIONIMX 00pa3zoBaTEIbHOTO
nporecca. COBpEMEHHBI  HAlMOHAIBHBIA  BOCHHUTATEIbHBIM  Haeal - 3TO
BBICOKOHPABCTBEHHBIN, TBOPYECKUM, KOMIETEHTHBIN rpaxnanuH Poccun. Jloctrxkenue
o0IlIMX KOMIETEHIMH U JIMYHOCTHBIX pe3ylbTaroB, mnpeaycMorpeHHbix OI'OC CIIO
[IIIKPC, sBnserca 1enbio paboueld mporpaMMmbl BocmuTaHus. B CBOIO ouepenb,
conepxkanue yuyeOHou gucuurmuimHel OVY /.10 ®usuka oOecrneuynBaeT JOCTHXKEHUE
00y4arOIIMMUCS CHEAYIOIIUX JIMYHOCTHBIX PE3YyJIbTaTOB:

Kon HaumeHoBaHue pe3yJibTaTa BOCIMTAHUS

JIP 7 | HaBbIkM COTPYAHUYECTBA CO CBEPCTHUKAMH, JIETHbMH MJIAJIIIETO BO3PACTa, B3POCIIBIMH B
00pa3oBarenbHON, 00IIECTBEHHO MOJIE3HOM, YU€OHO-UCCIIE0BATENBCKOM, MPOSKTHON 1
JPYTUX BUJAX JEATEIHOCTH

JIP 9 | I'oToBHOCTH U CLTOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHMIO, Ha MPOTKEHUN
BCEli )KM3HU; CO3HATEIIFHOE OTHOIIICHNE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO
YCIEITHOH MPO(peCCHOHATBHON U O0IECTBEHHOH JeATEIbHOCTH

JIP 11 | [IpunHsTHE U peanu3alnio LIEHHOCTEH 3I0pOBOro U 6e30macHoOro o0pasa KU3HH, TOTPEOHOCTH
B (hM3MUECKOM CaMOCOBEPIICHCTBOBAHHUH, 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
NeSITeIbHOCTBIO, HEMPUATHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIOTPEOICHUS aIKOT OIS,
HapKOTUKOB

JIP 13 | Oco3nanHbIN BEIOOp OyaymIel Mpopeccuu U BOZMOXKHOCTEH peaau3aiii COOCTBEHHBIX
YKU3HEHHBIX TUTAHOB; OTHOIIIEHUE K TPO()EeCCHOHATLHOM e TEIIbHOCTH KaK BO3MOKHOCTH
y4acTus B PeICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIMOHAEHBIX
npo0em

JIP 14 | ChopMHUpOBaHHOCTH IKOJIOTUIYECKOTO MBIIIJICHUS, TOHUMAHUS BIUSHUS COIUATBLHO-
YKOHOMHUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIMAIBHON CpeIbl; MPpUoOpeTeHne
ONBITa HKOJOTO-HANPABIECHHON AEATEIBHOCTH
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Hpunoxenue Ne4
Conep:xaHue TUCHUIIMHBI ¢ Y4€6TOM NMPo(deccHOHAIBLHO HAIPABJIEHHOCTH

[IpenogaBanue  oOmieoOpa3oBaTeIbHON  IUCHUIUIMHBI ~DHU3MKA C  y4eToM
npodeccHoHaNTbHON HAIMPaBIEHHOCTH OCHOBHBIX 00pa30BaTENbHBIX MPOTPAMM CPEIHEro
npodeccHoHaNbHOTO  O0pa30BaHMsl, pealu3yeMbIX Ha 0a3e OCHOBHOTO  OOIIEro
obpasoBanus (ytB. Pacnopspkennem Munnpocemienus Poccun ot 30.04.2021 Ne P-98)
OCYIIECTBIISICTCS 3a CUET BHEAPEHUS B pabOUyIO MPOTpaMMy TTPUKIATHBIX 3aaHHHA:

B cBsi3u ¢ 3TUM B CTPYKTypy paboueil mporpaMMbl 1o 001eo0pa3oBaTeIbHOM
muctuiuinHe dusnka B MpodeccHoHaNbHBIE OJIOKM BKJIIOYEHBI TEKCTOBBIC 3a7auH,
COOTBETCTBYIOIIHE MPOJPECCHOHATHFHON HAPABICHHOCTH.
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