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Pabouas mporpamma yueOHON nuCHUIIIMHBI «@DH3UKA» I CHEUUATBHOCTH CPEIHEro
npodeccuonanbHOro oopazoanus (nainee — CI10): 23.02.07 «Texaudyeckoe 0OCTyKUBAaHUE U PEMOHT
JBUTATeNe, CHUCTEM W arperartoB aBTOMOOWMIIEHY.

Opranuzanus-pazpadorunk: AHIIOO «Ypanbckuil MOMUTEXHUUECKUN KOS

Conepxxanne paboyeil HpOrpaMMbl peaju3yeTcs B IPOLECCe OCBOCHHS O0ydYaroIMIMMUCS
obmeobpaszoBarenbHoro mukiaa IIIICC3 CIIO ¢ momydeHwem cpemHero oOmiero o0Opa3oBaHMS,
pa3pabotanHoil B coorBercTBUU C¢ TpeboBanusiMu OI'OC cpemgnero obmero obpazoBanus, OI'OC
cpennero npodeccruonanbHOro 00pazoBanus crenraibHOCTH: 23.02.07 « Texaudeckoe o0CTy)KUBaHUE
U PEMOHT JBUTaTeNiel, CUCTEM M arperaToB aBTOMOOWJIEH». Ha OCHOBE IMPUMEPHON IpPOrpaMMbl
o011eo0pa3oBaTeabHON yueOHOU AUCIUILTUHBI «DU3UKaY.



INOACHUTEJIBHASA 3AIINCKA

[Tporpamma obmieoOpazoBarenbHOM yaeOHoM quctumuiuabl [1/1.03 dusnka npegHazHadeHa s
u3ydeHus: GU3MKKM B TPOQPECCHOHANBHBIX 00Opa3oBarenbHbIX opraHm3anusx CIIO, peanm3yrommx
o0Opa3oBaTeNnpHyI0 TpoTrpamMMmy cpenHero obmiero ooOpazoanmsi B mpenenax IIIICC3  Ha 0Gaze
OCHOBHOTO 00IIIET0 00pa30BaHUs IPU TOJATOTOBKE CIIEIUAIMCTOB CPEAHETO 3BEHA.

[Tporpamma pa3pabotana Ha ocHoBe TpebOoanuii ®I'OC cpemuero oodmiero obpazoBaHUs,
NPEIBSBISEMBIX K CTPYKTYpE, COACPIKAHUIO U pe3ysibTaTaM OCBOSHUS ydeOHoW aucuuruimHbl [1/1.03
®usnka, B COOTBETCTBHHM C PeKOMEHIANMsIMH TIO0 OpraHU3alik MOJYYCHHS CpPEIHEro OO0IIero
o0Opa3oBaHMsl B Tpejeiax OCBOSHHS 00pa30BaTENbHBIX IMPOTPaMM CPEeIHEro MpodecCHOHATHLHOTO
oOpazoBaHus Ha 0a3e OCHOBHOTO 0O0Imero oOpa3oBaHHMs C Y4YeTOM TpeOoBaHMI (DenepanbHBIX
rOCy/IapCTBEHHBIX 00pa30BATENbHBIX CTAHAAPTOB W TOTydaeMoW Mpodeccuy WU CHEUAIbHOCTH
cpenHero npogeccHoHaIbHOTO 00pa3oBaHus (MMCbMO JlemapTaMeHTa rocy1apCTBEHHOW MOJIUTHKH B
cdepe moaroroBku padbounx kaapos u JI1O Munoo6prayku Poccun ot 17.03.2015 Ne 06-259).

Conepsxanue mporpammsbl [1/1.03 ®dusuka HarpaBieHO Ha JOCTH)KEHUE CIICTYFOIIUX IIEJICH:

*OCBOCHHE 3HAHUH O (yHIAMEHTATBHBIX (PU3NUCCKUX 3aKOHAX W TPUHIUIAX, JEKANUX B
OCHOBE COBpPEMEHHOU (pU3MUYECKON KapTHHBI MUpa; HanOoJiee BAXKHBIX OTKPBITHAX B 007acTH (DU3UKH,
OKa3aBIUX OMNPEICISIIONICe BIUSHAE HA PA3BUTHE TEXHUKH M TEXHOJOTHUH; METOJIaX HAyIHOTrO
MO3HAHUS TIPUPOJIBI;

* OBJIQJICHUE YMEHUSMHU MIPOBOJHUTH HAOIIOICHUS, IUNIAHUPOBATH M BBIMIOJHATH YKCIIEPUMEHTHI,
BBIJIBUTaTh THUIOTE3bl M CTPOUTH MOJICIH, INPHUMEHSATh MOJYYCHHbIC 3HAHUS 1O (QHU3UKE IS
OO0BSICHEHUS Pa3HOOOPa3HbIX (PU3UYECKHUX SBICHUH M CBOWCTB BEIISCTB; MPAKTHYCCKH HCIIOJIb30BATh
(busnveckre 3HaHMs; OIICHUBATh JIOCTOBEPHOCTh €CTECTBCHHO-HAYYHOU MH(POPMAIINH;

* pa3BHUTHE MMO3HABATEIHHBIX MHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYCCKUX CIIOCOOHOCTEH B
nporecce MPHOOPETCHUSI 3HAHUN U YMEHUH MO (U3UKE C MUCIOJIb30BAHUEM PA3IIUYHBIX HCTOYHHKOB
WH(OPMAIIMY U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

* BOCMUTaHHE YOEKICHHOCTH B BO3MOXXHOCTH TO3HAHHS 3aKOHOB MPHUPOJIbI, UCIOIB30BAHUS
JNOCTHXKCHWH (U3MKK Ha OJaro pa3BHTHUS YEIOBEUSCKOH IUBHIIM3ANMU; HEOOXOIUMOCTH
COTPYJIHUYECTBA B IMPOLIECCE COBMECTHOTO BBIMOJHEHUS 33]a4, YBXUTEIHLHOTO OTHOIIEHUS K
MHEHUIO OIIOHEHTAa MPHU O0CYXKICHUH MPOOJIEM €CTeCTBEHHO-HAYYHOTO COJICP)KAHUS, TOTOBHOCTH K
MOpPaIbHO-ITHUYECKON OIIEHKE HCIONb30BAHMS HAYYHBIX JTOCTH)KEHUH, UyBCTBAa OTBETCTBEHHOCTH 3a
3alIUTy OKPY>KaIOILIEH CpeJibl;

* HUCIONB30BaHWE TMPHOOPETEHHBIX 3HAHWM M YMEHUW NJS pelleHUs MPaKTUYECKUX 3ajad
MOBCETHEBHOM  KM3HU, oOOecreueHuss O€e30MacCHOCTH COOCTBEHHOW JKM3HU, PAIMOHAIBHOTO
MIPUPOIONONB30BaHUS U OXPaHbl OKPY’KalolIel cpelbl U BO3MOXKHOCTh MPUMEHEHHUs 3HAHUU TpH
peleHnH 33124, BOSHUKAIOIIUX B TIOCIEAYIOMEH MPOoheCCHOHATEHON AEATEIIEHOCTH.

B mporpammy BKIIIOYEHO CcoOjAep)KaHHME, HaNpaBleHHOE Ha (OPMUPOBAHHME VY CTYJIEHTOB
KOMIIETeHINH, HeoOX0oauMbBIX miIsg kadectBeHHOro ocBoeHms IIIICC3 Ha Ga3ze OCHOBHOTO 0O0IIETO
0o0pa30BaHMs C MOIYYCHHEM CPEIHEro OOIIEero 00pa3oBaHUs; TPOrPaMMBbl TOJITOTOBKU CIIEIIUATHCTOB
cpenuero 3BeHa (ITIICC3).

[Tporpamma yuebnoit mucumrumabl [1J].03 ®dwusuka sBIsSETCS OCHOBOW AN Pa3pabOTKH
pabouux mporpamm, B KOTOPBIX TpOoQecCHOHaTbHBIE 00pa30BaTeIbHBIC OpPraHU3aINH, PEATH3YIOIIIe
o0pa3oBaTenpHyI0 IPOrpaMMy cpeaHero odriero oopasosanus B mpenenax ocBoenus [IIICC3 Ha Gaze
OCHOBHOTO 00IIIeT0 00pa30BaHusl, yTOUHSIOT COJIEpKaHNEe YIeOHOTO MaTepHalia, IOCIe0BaTeIbHOCTh
€ro M3yuyeHus, pachpeesieHne yuyeOHBIX 4acoB, TEMATHKYy pedepaToB, WHIUBUIYATIHHBIX MPOEKTOB,
BHJIBI CAMOCTOSITEIBHBIX PabOT, YYHTHIBAS CHEIUPUKY TPOTPaMM IOATOTOBKH CIICIIHATHCTOB
CpeIHETO 3BeHa, 0CBaUBaeMOU MPOoGECCHH WU CTIEIHATbHOCTH.

[TporpaMMa MOXET WCITOJIB30BAThCS JAPYTUMU TPOGECCHOHATBHBIMA 00Pa30BaTeIbHBIMH
OpraHM3alMsIMH, PeaTu3yIIIMMA 00pPa30BaTEIbHYI0 MPOrpaMMy CpPEIHEro o0Iiero oOpa3oBaHHs B
npeaenax ocsoenus (IIIICC3) Ha 6aze ocHOBHOTO 001Iero 00pa3oBaHUsI.



OBIIAS XAPAKTEPUCTUKA YYEFHOU JUCIIATIJIMHBI I1]1.03 ®U3UKA

B ocnoBe yuebnoit mucrmmumabl I[1/[.03 ®wusmuka nexur ycraHoBka Ha (opMupoBaHUE Y
o0yyaeMbIX CUCTEMbl 0a30BBIX MOHATUH (U3MKU U HPEJICTABICHUM O COBPEMEHHOW (hu3nyecKoin
KapTHHE MHpa, a TakkKe BBIPA0OTKa YMEHUHl MNpUMEHATh (U3MYecKne 3HaHUA Kak B
po¢eCCHOHATILHOM 1€ATENbHOCTH, TaK U JUIsl PeLIeHUs KU3HEHHBIX 3a/1a4.

MHorue NOJ0XKEHHUs, pa3BUBacMble (DU3MKOH, pacCMaTPUBAIOTCS KaK OCHOBA CO3/aHUS U
UCMOJb30BaHUS HH(POPMALMOHHBIX M KOMMYHMKaUMOHHbIX TexHojoruii (MKT) — ogHoro wus
Hau0oJiee 3HAUUMBIX TEXHOJOTUYECKUX TOCTUKEHUN COBPEMEHHOMN LIMBUIIM3ALMH.

®u3rKa JaeT K4 K NOHMMAaHUI0 MHOTOYMCIEHHBIX SIBJIEHHH M INPOLIECCOB OKPY KAIOIIETO
MHupa (B €CTECTBEHHO-HAy4HBIX 00JACTAX, COLMOJIOTUH, SKOHOMHMKE, f3bIKE, JIUTepaType U np.). B
¢uzuke GOPMHUPYIOTCS MHOTHE BHJIBI ACSITEIBHOCTH, KOTOPhIE UMEIOT METanpeaIMeTHbIH xapakTep. K
HUM B IIEPBYIO OY€pEb OTHOCSATCS: MOJECIMPOBAHUE OOBEKTOB U MPOLECCOB, IPUMEHEHHE OCHOBHBIX
METOAOB TMO3HAHUS, CHCTEMHO-MH()OPMALMOHHBIA aHaIW3, (OPMYJIHUPOBAHME TUIIOTE3, AHAIU3 WU
CHHTE3, CpaBHEHHE, O0OOIleHUE, CUCTeMaTH3allysl, BbISBICHHE MPUUYMHHO-CICACTBEHHBIX CBS3EH,
MIOMCK aHaJIOTOB, YIIpaBJIeHHE OOBEKTaMH M mpoueccaMu. VIMEHHO 3Ta AMCHMILIMHA TO3BOJISET
MIO3HAKOMUTh CTYJEHTOB C HAy4YHbIMH METOJaMU MO3HAHUSA, HAYYUTh UX OTIUYATh TMIIOTE3Y OT
TEOpUH, TEOPHIO OT IKCIEPUMEHTA.

@dusnka “MeeT O4YeHb OOJBIIOE M BCEBO3PACTAIOIIEE UYUCIO MEXIUCLMIIMHAPHBIX CBs3EH,
IIpUYEM Ha ypOBHE KaK MOHSATHMMHOIO ammapara, Tak U HMHCTpyMeHTapus. Cka3aHHOE I03BOJISET
paccMaTpuBaTh (GU3MKY KaK METaJAUCLHUIUIMHY, KOTOpasl MPEeAOCTaBIsACT MEKAUCUUIUIMHAPHBINA S3bIK
JUIS. OIIMCAHMsI HAy4YHOUN KapTUHbBI MHpA.

dusmuka sABISETCS CHUCTEMOOOpa3yoUMM (HAaKTOPOM JJIsi €CTECTBEHHO-HAY4YHbBIX Y4YeOHBIX
MPEIMETOB, TOCKOJIBKY (DHM3MYECKHE 3aKOHBI JIeKAT B OCHOBE COJCPXKAHWUA XUMHH, OHOJIOTHH,
reorpaguy, acTpOHOMHUM M CHELMAIbHBIX TUCHMIUIMH (TEXHUYECKas MEXaHMKA, 3JEKTPOTEXHHUKA,
ANEKTPOHUKA U Jp.). YueOHas nuciumiinHa «Dusmka» co3maeT yHUBEpCaIbHYIO 0a3y A W3Y4YEeHUs
o01enpoecCHOHAIBHBIX U CHEMUATBHBIX JAUCLMILUINH, 3aKiajbiBas (yHIAMEHT I MOCIeTyIoIero
00y4YeHus CTYJIEHTOB.

OO6nanast JTOrMYEeCKON CTPOMHOCTBIO M OMMpasiCh Ha SKCIIEPUMEHTalIbHbIe (aKThl, yueOHas
muctumiuHa [171.03 ®usuka popMupyeT y CTYJIEHTOB NOJUIMHHO Hay4dHOE MUpPOBO33peHue. Pusnka
SBJISICTCS OCHOBOW YUEHHS O MaTepHaIbHOM MHpE M pelaeT mpodieMbl 3TOr0 MUpa.

N3ydyenue Qusuku B NpoecCHOHANbHBIX 00pa30BaTENbHBIX OpPraHU3aLUAX, PEaU3YIOIIUX
o0pa3zoBaTeNbHYIO IPOrpaMMy CpeiHero ooero oopazoBanus B npeaenax ocsoenus [IIICC3 na 6aze
OCHOBHOTO 001mero o0pa3oBaHUs, MMEET CBOM OCOOCHHOCTM B 3aBUCUMOCTH OT Mpoduis
npo¢eCCHOHATILHOTO 00pa3oBaHMs. DTO BBIpaXaeTcss B COJAEpKaHUU OOy4YeHMs, KOJMYECTBE YacoB,
BBIJIETISIEMBIX Ha U3yUEHUE OTJIEIbHBIX TEM IIPOrPAMMBI, IITyOMHE UX OCBOCHHUS CTy/I€HTaMH, 00beMe U
XapakTepe NMPaKTHUECKUX 3aHATHH, BUaX BHEAYAUTOPHON CAMOCTOSTEIbHON pabOThI CTYEHTOB.

ITpu ocBoenuu mpodeccuit CIIO u cneunansHocteld CIIO ecTecTBEHHO-HAYYHOTO MPOQUILS
npodeccuoHaabHOro 00pa3oBaHus (u3nka nzydaercs Ha 6azoBoM ypoBHe PI'OC cpennero obriero
obOpazoBanms, npu ocBoeHun mnpodeccuit CIIO m cmenmanpHOCcTe CIIO TexHWYecKOro mpoduis
npodeccuoHaIbHOr0 00pa3oBaHus (U3MKa U3ydaercs Oosee yriayOsieHHO, Kak MpoduibHas yyeOHas
JTUCHUIUIMHA, YYUTHIBAIOLIAs CIEIU(PHUKY OCBaUBaeMBbIX MPOodecCHil Uiu CelUaaIbHOCTEH.

Conepxanne y4yeOHOW NUCHMIUIMHBI, pealu3yeMoe IpH TMOJATrOTOBKE O0Oydaromuxcs 10
npodeccusiM U CrenruaIbHOCTAM €CTECTBEHHO-HAyUYHOro Mpoduis mpodecCHoHaIbHOro 00pa3oBaHusl,
HE MMEET SIBHO BBIPRXEHHOW MPOQHIBHONW COCTABISIONIEH CIEeNUaIbHOCTH, OTHOCSIIUECS K 3TOMY
npoduto o0yueHusi, He UMEIOT NPEUMYIIECTBEHHON CBSI3M C TE€M WM HHBIM pa3/ieloM (U3MKH.
Onnako B 3aBucUMOCTH OT moiydaemoil mpodeccun CIIO mnm cnemumansHOocTH CITO B pamkax
€CTECTBEHHO-HAYYHOI0 MPOopuIsi MpopecCHOHATBHOIO 00pa30BaHUs MOBHIIIEHHOE BHUMAaHUE MOKET
OBITH yJNIENEHO HU3yuYeHHIO paszzaena «MomnekynsipHas ¢u3uka. TepMoIWHAMHKa», OTIENbHBIX TEM
pasgena «OJEKTPOAMHAMHUKA» M OCOOEHHO TEM 3KOJOIMYECKOro COAEp>KaHUs, MPHUCYTCTBYIOIUX
IIOYTH B KaXJ0M pa3ere.

Teopernueckue cBeleHHA MO (PU3MKE JOMOIHIIOTCS AEMOHCTPALMAMU M JIaOOPATOPHBIMU
pabotamu.



Wzydyenne o6OmeobpazoBaTenbHol ydeOHoW mucturuimabl  [1/1.03 ®dusmka 3aBepinaercs
nmoABeAcHUEM WTOroB B ¢opme auddepeHIMpoOBaHHOTO 3aueTa WIM OJK3aMeHa B paMKax
IIPOMEXYTOUYHON arrecTanuu cTyAeHToB B mpouecce ocBoeHus [IIICC3 ¢ momyueHuem cpeaHero
o01mero oopa3oBaHusl.

MECTO YYEBHOM JJUCIUILJINHBI B YYEFHOM IIJIAHE

VYyeonas mucrumauHa [1J].03 ®dwusuka sBisgercss ydeOHBIM MPEAMETOM IO BBIOOPY U3
o0s3aTenpHOM nMpeameTHoi obnactu «EcrectBennsie Haykmy PI'OC cpennero odiero oopa3oBaHusl.

B mpodeccnonanbHBIX 00pa30BaTEIbHBIX OpPraHU3ANMUAX, PEATU3YIONMX 00pa30BaTEIbHYIO
nmporpammy cpeaHero oOmiero oOpaszoBanms B mnpezaenax ocBoeHus [IIICC3 na 6a3e OCHOBHOTO
obmero obpaszoBanus, yuyeOHas nucrumiuHa [1/1.03 ®dusuka uzydaercss B 00mieoOpa3oBaTeIbHOM
nukie ydeoHoro miaHa [IIICC3 Ha 6a3e ocHOBHOTO 00IIero 0Opa3oBaHUsS C MOJIYYCHHEM CPETHETO
obmiero oopaszosanus (ITIICC3).

B yueOnpix mmana IIIICC3 mecto yueOHoi nucuurumubl I1/[.03 ®duszuka — B cocraBe
0011e00pa3oBaTebHBIX YYCOHBIX JTUCIMIUIMH TIO BBIOOPY, (OPMUPYEMBIX U3 00s3aTEIBHBIX
npeameTHeix obmnacteit ®I'OC cpemnero ooOmero oOpaszoBaHus, s cnenuanbHocTedt CIIO
COOTBETCTBYIOIIET0 POdUIst TPOoheCCHOHATHLHOTO 00pa30BaHUsI.

PE3YJbTATBHI OCBOEHUSA YYEFHOM JUCIIATLTAHBI

OcBoenue conepxxkanust yueOHoit mucuurumasl [1J].03 ®duszuka obecreynBaeT TOCTHKEHHE
CTYJICHTaMH CJICYIOLINX PE3yJIbTaTOB:

* IUYHOCIHDBIX:

- YyBCTBO TOPJOCTH W YBKEHHUS K MCTOPHUH M JOCTIIKCHHSIM OTCUYCCTBCHHOHW (HU3UUECKOI
HayKy; (U3MYECKH TpaMOTHOE IMOBEAEHHE B MPO(PECCHOHAIBHON MAESITeNbHOCTH U OBITY IpH
oOpallleHuu ¢ MpudOpamMu U yCTPOMCTBAMH;

- TOTOBHOCTb K HPOAOJIKCHHUIO o6pa301aaH1/1${ 1 TIOBBIIICHUSA KBa.TII/I(i)I/IKaHI/II/I B H36paHHOﬁ
npodecCHOHANBHON NESATENBHOCTH M OOBEKTHMBHOE OCO3HAaHUE PONH (PU3UYECKHX KOMIETEHIIMN B
3TOM;

- yYMEHHE WCIIOJIb30BaTh JOCTHUKEHHUS COBPEMEHHON (U3NYECKOW HAyKu H (PU3NYECKUX
TEXHOJIOTUH JJIs1 IIOBBIIIICHU A COOCTBEHHOI'O HHTCJIJICKTYaJIbHOI'O Pa3BUTHA

B BbIOpaHHOU MPOo(heCcCHOHATBHON e TeNIbHOCTH;

- YMCHUE CaMOCTOATCIIbBHO I[O6I)IBaTI) HOBBIC IJIs cebs (1)I/ISI/I‘~ICCKI/I€ 3HAaHWUA, UCHOJb3Yys IJIA
3TOTO JOCTYIHBIE UCTOYHUKU HHPOPMAIIHH;

- YMCHHUC BBICTpanMBaTb KOHCTPYKTHBHBIC B3aMMOOTHOIICHHUA B KOMAaHAC IO PCHICHUIO O6HII/IX
3azady;

- YMEHUE YIPaBIATh CBOEH IMO3HABATENBHON JAEATEIbHOCTBIO, IPOBOAUTH CAMOOLEHKY YPOBHS
COOCTBEHHOT'O MHTEJUIEKTYaIbHOTO Pa3BUTHS;

* MemanpeoMemmbix.:

- HCTIOJIb30BAHKE PA3IMYHBIX BUOB MO3HABATEIHHON JAEATEILHOCTH [Tl PEIIeHHs (PU3NIECKUX
3aaa4, MNPHUMECHCHHUC OCHOBHBIX MCTOJOB IIO3HAHHA (Ha6J'IIO)IeHI/I$I, OIMUCaHusA, HU3SMEPCHHA,
AKCIIEPUMEHTA) JIJIsl U3YUYCHHUS PA3IMUHBIX CTOPOH OKPYXKAIOIIEeH NeHCTBUTETFHOCTH;

- HCITIOJIB30BAHUEC OCHOBHBIX HHTCJUICKTYAJIbHBIX onepaum‘/'l: IIOCTAaHOBKHN 3a1a4u,
(dbopMyIHpOBaHMSI TUTIOTE3, AHAIM3A U CHHTE3a, CPABHEHUS, 0000IIIEHNUs, CHCTEeMAaTU3allUH, BBISIBICHUS
MIPUYMHHO-CJIEICTBEHHBIX CBSI3€H, IOMCKAa aHajIoroB, (OPMYJIUPOBAHHS BBIBOJIOB JUISI W3YUYECHHS
pPa3IUYHBIX CTOPOH (PU3MYECKHX OOBEKTOB, SIBICHUW U TPOIECCOB, C KOTOPHIMH BO3HHKAET
HEOOXOAMMOCTh CTAJIKUBATHCA B PO ecCHOHAIBHOU cdepe;

- YMEHHE T€HepUPOBATh UJEH U ONPELNIATh CPEICTBA, HEOOXOAMMBIE ISl UX PealIU3allvH;

- YMEHHE WCIIOJIb30BaTh Pa3IMYHbIC UCTOYHHMKH JUIS MONydeHHs (Pu3mueckod WHGOpMaIny,
OILICHUBATH €€ JJOCTOBEPHOCTb;

- YMEHHUE aHAIM3UPOBATH U MPEICTABIATH HHOOPMAIIHIO B Pa3IMYHBIX BUAX;



- yMEHHE MyOJMYHO TPEICTABIATh PE3yJNbTaThl COOCTBEHHOI'O WCCIEIOBaHMS, BECTH
JMCKYCCHH, JOCTYITHO M TApPMOHUYHO COYeTas coiep kaHue U (popMbl IpecTaBIsieMoil HHopMaIuy;

* NPEOMEMHbIX:

- ¢(OpMUPOBAHHOCTU MPEACTABICHUA O POJIM M MecTe (PU3MKM B COBPEMEHHOH HAay4HOIl
KapTHHE MHpa; NMOHUMaHuEe (pU3MUYecKol CyIIHOCTH HaOMI0JaeMbiXx BO BceneHHO# siBieHUH, posn
¢u3ukn B (GopMHUpOBaHMM Kpyrozopa ¥ (YHKIHMOHAJIBHOM TI'PaMOTHOCTH 4YEJIOBEKa Ul pEIeHUs
MPAaKTUYECKHX 33/1aY;

- BJIaJICHUE OCHOBOIOJIAraloIUMH (PU3MUECKUMU MTOHATUAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMU U
TEOPHUSMHM; YBEPEHHOE HCII0JIb30BaHUE (PU3NYECKON TEPMUHOJIIOIUN U CUMBOJIUKY;

-BJIQJICHUE OCHOBHBIMHM METOJIAMH HAy4YHOTO TIO3HAHUS, HCIOJIb3YEeMbIMH B (DU3HKE:
HaOJI0AeHNEM, OIUCAaHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM;

- yMmeHus o00OpaOaTbIBaTh pe3yJbTAaThl H3MEPEHHH, OOHAPYKHBATh 3aBUCHUMOCTb MEXIY
(bu3n4YeCKUMHU BEIMYMHAMU, OOBSCHSATH [TOJYyUYEHHbIE PE3YJIbTAThl U 1€1aTh BBIBOABI;

- c(OPMHUPOBAHHOCTb YMEHUS peliaTh PU3NUECKUE 3a]1a4H;

- ¢(hOpMUPOBAHHOCTb YMEHHS MPHUMEHATh MOJTYyYEHHBbIC 3HAHMs ISl OOBSCHEHHs YCIIOBHIi
pOoTeKaHus (PU3NIECKUX SIBICHUH B IPUPOJIE.

* TUYHOCIMHBIX PE3YIbMamos peanusayuu nPOpammol 60CHUMAHUSL
JIP7 - oco3Haromuii MPUOPUTETHYIO IIEHHOCTb JIMYHOCTH YEJOBEKAa; yBaXKalOIIUM COOCTBEHHYIO U
qy)KyI0 YHUKaJIbHOCTb B PA3JIMYHBIX CUTYyallUsX, BO BceX (hopMax U BUAAX AESATEIBHOCTH.
JIP10 - 3a0oTsmuiicst 0 3aluTe OKpYyKaromeh cpeabl, COOCTBEHHONW M 4yXOi O€30MacHOCTH, B TOM
qyucie mUPPOBOH.



TEMATHYECKOE INTAHUPOBAHMUE

TexHuyeckuit mpoub MPodhecCHOHATEHOTO 00pa30BaHUS

[Tpu peanuzanmu conepxanus obeodpazoBarenbHoi yueoHo# aucrumuasl [1/1.03 Ousuka B

npeaenax ocBoeHus [II133C Ha 6Gaze OCHOBHOTO OOIIEro OOpa30BaHUS C TOJYYCHHUEM CPEIHETO
ob1iero o0pazoBaHus MaKCUMalIbHas yueOHast Harpy3Ka oOy4aroIiXcsi COCTABIISET:

* o crnenuanbHOCTIM CIIO TexHuueckoro mpoduias — 165 4HacoB, W3 HHUX ayJaUTOpHAs
(oOs3aTenpHAs) Harpy3ka oOydaloImMXcs, BKIOYas JaboparopHeie padotel, — 104 4daca;
BHEAy/IUTOpPHAsl CaMOCTOsITENIbHAsA paboTa cTyieHToB — 61 yac.

Ne HaunmenoBanue Tem KosaunyecTBo yacoB

1L

MaxkcumanabHasi |KoandecTBo ayautopubix|CaMocTosITe b
HArpy3ska 4acoB NMPHU 04HOI popme Hasl
00yueHust pa6ora
BCEr0 | MPAKTHYECK
ue 3aHATHS

1 2 3 4 5 6
Bgenenue 2 2 2
Pasnen 1. Mexanuka 24 22 6 8
Paznmen 2. MonekynsapHas pusnka.
TepMmoanHamuka. 20 18 8 5
Paspen 3. DnexkrpoaunaMuka 26 24 6 6
Paspen 4. Konebanus u BOJIHBI 20 18 18 12
Pasznen 5. Onruka 18 6 6 10
Paznen 6. OcHOBHI cIeIHAIEHON TEOPHUH 16 4 ) p
OTHOCHUTCIIbHOCTH
Paznen 7. DneMeHTHI KBAHTOBON (H3UKH 20 4 6
Pasnen 8. DBomronus Beenennoi 19 6 6
Hroro 165 104 56 61




COJIEP)KAHUE YYEBHOM JUCIUILIUHBI

BBenenue

Oduznka — QyHAaAMEHTaTbHAS HAyKa O MIPUPOJIC.

EcTtecTBeHHO-HAay4YHBIN METOJ, IO3HAHUSA, €T0 BO3MOKHOCTH U T'PAaHULIbI IPUMEHUMOCTH.

OKCIIepUMEHT M TEOopusi B IMpOLEcce IMO3HAHHWS NPHUPOAbl. MojenupoBaHue (GU3UIECKUX
SBJICHUH U NPOLIECCOB. POJIb SKCIIEPUMEHTA U TEOPUHU B ITPOLIECCE MO3HAHMS IPUPOBIL.

Ousnueckass BenuuuHa. llorpemHocTd u3MepeHHi (usnyecknx BenuuyuH. Duznueckue
3aKOHBI. ['paHuIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. lloHsATHE O (QuU3MUEecKOl KapTUHE MHpa.
3navenue ¢uznku npu ocsoenuu npodeccuit CI1IO u cnenmanprocteit CIIO.

1. Mexanuka

Kunemaruka. Mexannueckoe nasuwxkenue. Ilepememenue. Ilyte. Ckopocth. PaBHOMepHOE
MIPSAMOJIMHENHOE IBUJKEHHE. Y CKOpeHue. PaBHOIIEpEMEHHOE IPSIMOJIMHEMHOE JBUYKEHUE.

CBobosnHoe nasaenue. J[BuxkeHue Tena, OPOLIEHHOTO IMOJ YIJIOM K FOpU30HTY. PaBHOMepHOe
JBUKEHHE 110 OKPYKHOCTH.

3akonbl MexaHuku Hetotona. IlepBbiii 3akon Hbtorona. Cuna. Macca. Mmnynbc. Btopoit
3akoH HptoToHa. OCHOBHOM 3aKOH KJIaCCUYECKON AMHAMUKH. Tperuii 3akoH HeloToHa.

3akoH BceMHUpHOro TsiroreHus. I'paButanmonHoe mnone. Cuna Tskectu. Bec. CrocoObl
n3MepeHus macchbl Tesl. Cuibl B MEXaHUKE.

3aKOHBI COXPaHEHUS B MEXaHUKE. 3AKOH COXPaHEHUs MMIIyJibca. PeakTMBHOE [IBUYKEHUE.
PaGora cunpl. Pabora mnoreHmmanbHbIX cwil. MomHOcTh. OHeprus. KuHerwdeckas SHEpPrus.
[loreHunanpHas SHEprus. 3aKOH COXpPaHEHMsI MEXaHW4ecKod »Hepruu. I[IpumeHeHune 3akoHOB
COXpaHEHUs.

JdeMoHcTpannmn

3aBHCHUMOCTB TPACKTOPHUHU OT BBIOOPA CUCTEMBI OTCUETA.

Buibl MEXaHMYECKOTO ABUKECHHUS.

3aBUCHUMOCTh YCKOPEHHMSI T€Jla OT €r0 MacChl U CUJIbI, IEWCTBYIOLIEH Ha Telo.

CrnoxeHue cuil.

PaBeHCTBO M MPOTUBOIIOIOKHOCTH HAMIPABJICHUSI CUJI IEHCTBUS U POTUBOJCHCTBHSL.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT Je(OpMaLnu.

Cunel TpeHus.

HesecoMocTs.

PeakTuBHOE NBUXKEHUE.

[Tepexon moTeHIMATBHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

JlabopaTopHbie padoThI

HccnenoBanue IBUKEHUS Tela MO IEHCTBUEM TIOCTOSIHHOW CHJIBI.

M3yueHne 3aKk0Ha COXPAHEHUS UMITYJIbCA.

CoxpaHeHne MEXaHUYECKOW YHEPTUH NIPH JIBHKEHUU TeJla MO IEHCTBUEM CHII TSKECTH

U YIIPYTOCTH.

CpaBHeHue paboThl CHIIbI C U3MEHEHHUEM KMHETHYECKOW YHEPTUH Tea.

W3ydeHne 3aKOHOB COXpaHEHHUs Ha MPUMEpE yAapa I1apoB U OAJITUCTUYECKOTO MasiTHUKA.

N3yuenne ocobeHHOCTEH CUIIbl TPEHUS (CKOJIBKEHUS).

2. OCHOBBI MOJIEKYJISIPHOM (PM3MKHM U TEPMOAUHAMMKH

OCHOBBI MOJICKYJ/ISIPHO-KHHETHYeCKOM Teopuu. MneanpHplii ra3.  OCHOBHBIE — ITOJIOXKEHHUS
MOJIEKYJISIPHO-KHHETHYECKOW Teopuu. Pazmepsl 1 Macca MOJIEKYI M aTOMOB. bpOyHOBCKOE IBUIKEHHE.
Huddysusa. Cunbl U dHEprus MeEXMOJIEKYJISIPHOro BizauMmojelcTBus. CTpoeHHe Tra3000pa3HbIX,
KHUAKUX U TBepAbIX Ted. CKopocTH ABMKEHUS MOJIEKYN U MX u3Mepenue. MneansHsbiii ra3. JlaBnenue
raza. OCHOBHOE YypaBHEHHME MOJIEKYJSIPHO-KMHETHUECKON Teopuu ra3oB. TemmepaTypa u ee
u3Mepenue. ['a3oBble 3akOHBI. AOCONIOTHBI HyNIb Temmeparypbl. TepMoanHaMuyeckas MHIKajia
TEMIIEPATyphl. Y paBHEHUE COCTOSHUS UIEAIBHOTO ra3a. MossipHas ra3oBasi IOCTOSIHHAS.

OcHoBbl TepMoaMHAMHMKH. OCHOBHBIE IOHATHS W ONpENENCHHA. BHyTpeHHsAs SHeprus
cucTeMbl. BHyTpeHHss sHeprus uaeanbHoro raza. Pabora u Temnora kak ¢popMbl Iepeayl SHEPrHH.
TenmoemkocTh. VYenpHas TEIUIOEMKOCTh. YpaBHEHHE TemioBoro Oananca. IlepBoe Havaiio
TepMOAMHAMHKH. AnuabatHblii mporecc. [lpunmun aeictBus TemoBoit mammuel. KITJI TeroBoro
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nsurarens. Bropoe Hawanmo TepMoIMHAaMUKU. TepMoAMHAMMYECcKas ~IIKaja —TEMIEpaTyp.
XonoawibHbIe MalMHbL. TennoBbie ABUrarenu. OXpaHa mpupos.

CpoiictBa mapoB. lcnapenue u KonzaeHcauus. HacbllleHHBII map M €ro CBOMCTBa.
AOcConIoTHAs W OTHOCUTENbHAs BIAXHOCTh Bo3ayxa. Touka pocbl. Kunenwe. 3aBucumocTtb
TEMIIEPATypbl KUIIEHUS OT AaBiieHus. lleperpeTslii map U ero UCnojib30BaHNUE B TEXHUKE.

CaolicTBa JKUAKOCTEN. XapaKTEPUCTHUKA KUJIKOTO COCTOsIHUS BenlecTBa. [loBEpXHOCTHBIM
CJION KUAKOCTU. DHEPTUsl TIOBEPXHOCTHOI'O CJI0sl. SIBIEHUS HA TPaAHULE KUAKOCTU C TBEPJABIM TEJIOM.
Kanumnspuseie sBnenus.

CpoiictBa TBepAbIX TeJ. XapakTEpUCTUKA TBEPAOrO COCTOSIHUS BEIIeCTBA. YIIPyTHe
CBOMCTBa TBepAbIX Tel. 3akoH ['yka. Mexanuueckue CBOMCTBA TBEpAbIX Tell. TemioBoe pacHIMpeHue
TBEPJBIX TeN U )KUJIKOcTel. [1naBnenue u kpucraminszanusi.

JleMoHCTpanun

JIBukeHre OpOyHOBCKHMX YaCTHII.

Huddyszus.

H3MeHeHune naBlieHus Ta3a ¢ U3MEHEHHEM TEMIIEPaTyphl IPU MOCTOSIHHOM 00bEeMeE.

N3otepmuuecknii 1 n300apHBIN MPOIECCHI.

V3MmeHeHre BHYTPEHHEH SHEPryuu Tell IPU COBEPIICHUH PaOOTHI.

Mojenu TEIUIOBBIX ABUTATEIEH.

Kunenue Boabl Ipy NOHUKEHHOM JaBJICHUU.

IlcuxpoMeTp u TUTPOMETP.

SIBneHns NOBEpXHOCTHOIO HATSKEHUSI 1 CMauYUBaHUSL.

Kpucramnsl, amopdHbIe BelecTBa, )XUAKOKPUCTAUTUICCKUE TeIa.

JlaGopaTopHble padoThI

W3mepeHue BIaXXHOCTU BO3/yXa.

W3mepeHne moBEpXHOCTHOTO HATSHKEHUS )KUIKOCTH.

Habmonenune nponecca kpucramuzaunu M3ydenue aegopmai pacTsHKeHUS.

M3y4eHne TEIIoBOro pacIMpeHus TBEPIBIX TeEll.

N3ydyeHne ocoOOEHHOCTEN TEMI0BOIO PacIIuPEHUs BOBI.

3. DJIeKTPOAMHAMHUKA

DJleKTprYecKoe IMoJe. DIEKTpUUYEeCKUe 3apsiibl. 3aKOH coXxpaHeHus 3apsna. 3akoH Kymona.
Onexrpuueckoe nojae. HampsokeHHOCTh 3nekTpuueckoro mnoussd. [IpuHOun cynepno3unyu IMOJeu.
Pabora cun snexkrpocratudeckoro modisi. [lorenmman. Pa3HOCTh MOTEHIIMAIOB. DKBUMIOTCHIIHAIBHBIC
noBepXHOCTU. CBsA3b MEXAY HAINPSHKEHHOCTBIO M PA3HOCTBIO NMOTEHLUAIOB JJIEKTPUYECKOrO TOJI.
JIdnexkTpuky B aaekTpuueckoM node. [lonspusanus qusnekTpukoB. [IpoBOHUKH B AJIEKTPUYECKOM
none. Konnencaropel. CoeauHeHHe KOHAEGHCATOpPOB B  Oarapero. OHeprus 3apsHKeHHOTO
KOHJIEHCATOpa. DHEPrUs AIEKTPUUECKOTO MOJISL.

3aKOHBI NOCTOSTHHOIO TOKA. YCIIOBHs, HEOOXOAUMBIE Ul BO3HUKHOBEHUS U TOJIEPKAHUS
IMeKTpU4YecKoro Toka. Cumiia TOKa M TUIOTHOCTH Toka. 3akoH Owma mis ydactka menu 6e3 DJIC.
3aBUCUMOCTb 3JIEKTPUYECKOIO CONPOTHUBIIEHUS OT MaTepuana, UIMHBI M IIOMAAW IONEPEYHOIrO
CEUEHUs MPOBOJHUKA. 3aBUCUMOCTh JIEKTPUUYECKOTO COMPOTHUBIIEHUS TPOBOJHUKOB OT TEMIIEPATYPHI.
DOneKTpoABMKYyLIasl CHJla UCTOYHMKA TOKa. 3akoH OMa juid noiaHoi nenu. CoequHeHre IpOBOJIHUKOB.
CoenuHeHrne MCTOYHUKOB JJIEKTpHUECKOW 3Hepruu B Oatapero. 3akoH J[xoyns—IJlenma. Pabora u
MOIIHOCTb 3JIEKTPUUECKOT0 TOKA.

TennoBoe neicTBHE TOKA.

DJIeKTPHYeCKH I TOK B MOJIYNIPOBOAHUKAX. CoOcTBeHHas IIPOBOJAUMOCTh
MOJIyIPOBOAHUKOB. [ToynpoBoIHUKOBBIE TPHUOOPHI.

MarnuTtHoe moJsie. BekTop MHAYKIMM MarHUTHOro mosst. JleficTBME€ MarHMTHOrO MOJs Ha
MPSIMOJIMHENHBINA MTPOBOAHMUK C TOKOM. 3akoH Amriepa. B3aumopeiicTBre TOkoB. MarHUTHBIN MOTOK.
PaboTa 1o mepeMerieHuio NpoBOJHUKA ¢ TOKOM B MAarHUTHOM ToJje. J[eficTBHe MarHUTHOTO MOJIS Ha
nerokymuiicss 3apsia. Cuna Jlopenna. OnpeneneHue yAelabHOro 3apsija. Y CKOPUTENH 3apsyKEHHBIX
YacTHULI.

JJIeKTPOMATHUTHAS MHAYKUMSA. DJIEKTPOMArHUTHas MHAYKIMS. BuxpeBoe 3JIeKTpHuYecKoe
nosie. CaMOMHYKIUsl. DHEPTUsi MarHUTHOTO MOJISL.
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JleMoHCTpanun

B3anmoneiicTBre 3apsyKeHHBIX TEJT.

ITpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

JIM3IIEKTPUKH B DJIEKTPUYECKOM IIOJIE.

Konpaencaropsl.

TeroBoe neNCTBUE 2IEKTPUUECKOTO TOKA.

CoOcTBeHHAas U IPUMECHAs! TIPOBOJMMOCTb MOJTYTIPOBOIHUKOB.

[TonynpoBOAHUKOBBIN THO/I.

Tpaunzucrop.

OmneiT OpcTena.

B3aumonencTBue NpoBOJHUKOB C TOKAMHU.

OTKJI0OHEHNE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I1OJIEM.

DNEeKTPOABUTATED.

DNEKTPOU3MEPUTENBHBIE IPUOOPBHI.

DNEeKTpOMarHuTHAasE UHIYKIUS.

Onsitel Dapanes.

3aBucumocts J/1C caMOMHIYKIIMHU OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA U UHAYKTHB-

HOCTHU IIPOBOJHUKA.

Pabota snekrporeneparopa.

Tpauchopmarop.

JlaGopaTopHble padoThI

N3yuenue 3akoHa OmMa 115 ydacTKa LEenH, [OCIEA0BATEIbHOr0 U MapalIeIbHOIO COEAMHEHUS
IIPOBOJHUKOB.

N3yuenue 3akona OMa /1J1s IOJTHOW LIEIH.

N3y4eHue sBIEHUS 3JIEKTPOMAarHUTHON UHIYKLIUU.

Ornpenenenne ko3P hUIIHEHTA MTOJE3HOTO ACHCTBUS MNEKTPUIECKOTO YaMHHKA.

Onpenenenue TeMnepaTypbl HUTH JIaMITbl HAKAQJIUBAHHUS.

Onpenenenne DJIC 1 BHyTPEHHETO COMPOTUBIICHUS NCTOYHUKA HATTPSHKCHHUS.

4. Kone6anus v BOJIHBI

Mexannuyeckue kosebanusi. KomebarenpbHoe ABWkeHHe. [apMOHMYECKHE KojeOaHMs.
CBoOosnHble MexaHuueckue KoneOaHus. JluHeliHble MexaHM4Yeckhe KojeOaTelbHble CHCTEMBI.
[IpeBpamienue sHepruu npu kojedareabHOM JBUKEHMH. CBOOOJIHBIE 3aTyXalolle MEXaHUYECKHe
KosiebaHus. BeIHYX/IeHHbIE MEXaHUYECKUE KOeOaHusl.

Ynpyrue BosHbl. [lonepednsle U IPOJOJIBHBIE BOJHBI. XapaKTEPUCTUKHU BOJIHBL. Y paBHEHHUE
riockoi Oeryuiei BonHbl. MHTepdepenius BoiH. [loHsTHe 0 Au(pakuuu BOJH. 3BYKOBBIE BOJIHBI.
VYabTpa3ByK U €ro NpuMeHEHHUE.

JIEKTPOMArHUTHBIE Koj1e0aHusi.  CBoOOJOHBIE  DJEKTPOMAarHUTHBIE  KoJeOaHUs.
[IpeBpamienne sHepruu B KojeOaTeIbHOM KOHTYpe. 3aTyXalollue >JIeKTPOMarHUTHbIE KOJeOaHUs.
I'enepaTop He3aTyXaloOMIMX JIEKTPOMArHUTHBIX KojeOaHui. BbIHyX1eHHbIe

anekTpudeckue koiebanus. [lepemenHsiit Tok. ['eHeparop nepemeHHOro Toka. EMKocTHOE M
UHIYKTHUBHOE CONIPOTHUBIIEHUS IEPEMEHHOr0 ToKa. 3akoH OMa Ui 3J1€KTPUUYECKOH LIENH IIEPEMEHHOTO
ToKa. PaboTa 1 MOIIHOCTH MEpeMEHHOr0 Toka. ['eHepaTopsl ToKa.

Tpancdopmaropsl. Toku Beicokoi yacToThl. [lonydenue, nepenaya u pacrpeneneHme

AIIEKTPOIHEPTUH.

DJIEKTPOMATHUTHbIE BOJIHBI. OJIEKTPOMarHWTHOE TIOJe€ Kak oOcoOblii BUJI MaTepuu.
DnekTpoMarHuTHble BoJiHBL. Bubpatop I'epma. OTKpbITHI KojeOaTenbHbIH KOHTYp. M300peTeHue
pamuo A.C. IlonoeiM. IlonsTHE 0 pagnocBa3u. [IpuMeHeHNE 2IEKTPOMArHUTHBIX BOJIH.

JleMoOHCTpanun

CB00OO/HbIE U BBIHYKICHHBIC MEXaHHUUECKUE KOJIEOaHMs.

Pe3onanc.

OO6pa3oBaHue U pacrpoOCTPaHEHHUE YIIPYTHX BOJIH.

Yacrora kojebaHuil 1 BRICOTA TOHA 3BYKA.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJICOAHMS.
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OcuuiorpaMma nepeMeHHOro TOKa.

KonzgeHncarop B ienu nepeMeHHoro ToKa.

Karyiika MHyKTUBHOCTHU B LIENIU IEPEMEHHOTO TOKaA.

Pe3oHaHc B nocne0BaTeIbHOM LIENIH IEPEMEHHOTO TOKA.

W3myyenue u npueM 3JeKTPOMarHUTHBIX BOJIH.

Pannocss3b.

JlabopaTopHbie padoThI

W3yueHne 3aBUCUMOCTH Iepuoja KOJIEOAHWH HUTSHOrO (WM TNPYKUHHOIO) MasTHHUKA OT
JUTMHBI HUTH (MJTH MacChl Tpy3a).

NHayKTUBHBIE 1 EMKOCTHOE COIPOTUBIIEHUS B LIENIU IIEPEMEHHOTrO TOKA.

5. OnTuka

IIpupona cBera. CKOpPOCTh pacHpOCTPAaHEHHUS CBETA. 3aKOHBl OTPAKEHUS U IPEIOMIICHHUS
csera. [lonHoe otpakenue. JIunssl. ['1a3 kak ontuyeckas cucrema. OnTHYecKrue NpUOOPBI.

BosaHoBble cBoiicTBa cBera. Mutepdepenmus cBera. KorepeHTHOCTh CBETOBBIX JIy4deH.
Wutepdepeniys B ToHKUX IuieHKax. [lonocsl paBHoM Tonmmbel. Konbiia HetoTona. Mcnons3oBanue
uHTephEepeHIH B HayKe U TexHuKe. Judpakuus ceera. Judpaxius Ha menn B napauieNbHbIX JIydax.
Hudpakuonnas pemerka. [Tonstue o ronorpaduu. Ionspusanus nonepednsix BoaH. [lonspuszanns
ceera. JlpoitHoe nyuenpenomienue. [lomspounst. ducnepcusi cBera. Buawl crnextpoB. CreKTpbl
ucnyckanus. CHexkTpel  MOIJIOMIEHUs.  YIbTpaduoJIeToBOe U HH(pPAaKpacHOE  U3JIy4EHUs.
PentrenoBckue nyun. X npupoaa u cBOMCTBA.

JdeMoHCcTpannn

3aKOHBI OTPAKEHUS U MPETOMIIEHUSI CBETA.

[TostHOE BHYTpEHHEE OTpaKEHHUE.

OnTrueckue mpruoOOpHI.

Wutepdepennus ceta.

Hudpaxus csera.

[Tonsspu3zanus ceeTa.

ITomyyenue cnekTpa ¢ MOMOILIBIO PU3MBI.

[Tony4yeHue criekTpa ¢ TOMOLIbIO AU(DPAKIIMOHHON PEILIeTKH.

CrnexTpockor.

JlabopaTopHbie padoThI

N3ydenue n3obpaxeHus NpeaMETOB B TOHKOU JIMH3E.

N3yuenne nateppepeHuun u Audpakuum cBeTa.

I'pagynpoBKa CIEKTPOCKOIA U ONPEAEICHUE ITTMHBI BOJHBI CIIEKTPAIbHBIX JTUHHM.

6. D1eMeHTbI KBAHTOBOM (PM3MKH

KBanToBas ontuka. KBanroBas runoresa [lnanka. @oronsl. BHenHuit ¢poTosnekTpudeckuii
s dext. Buytpenuuii poroadpdexr. Tumsl hoTornemMeHToB.

®du3uka aroma. PazBurre B3IIsI0B Ha CTPOCHUE BEHIECTBA. 3AaKOHOMEPHOCTH B ATOMHBIX
crieKTpax Bojopoja. SnepHas moxenb atoma. OmbiTel D.Pesepdopaa. Mogens aroma Bogopoja o
H.bopy. KBanTOBBIE reHEpaTOpHI.

®u3uka aTOMHOro siApa. EcTecTBeHHAsl paglO0aKTUBHOCTh. 3aKOH paJiMOAKTUBHOIO pacnaja.
CriocoObl HaOMIOAEHUSI M PETUCTpAllMU 3apsKeHHbIX dacTull. OD¢dexkt BaBuinoBa — YepeHkosa.
Crpoenue aToMHOTo s1pa. JledexT Macchl, SHEPTrUs CBS3U M yCTOWYMBOCTH aTOMHBIX A1ep. SnepHble
peakuuu. VckyccTBeHHass paJnoakTUBHOCTh. Jlenmenue Tspkenbix siep. Llemnas saepHas peakiius.
VYnopasnsgemas uenHas peakuus. SAnepHelii peaktop. IlonydeHune paavoOakTHBHBIX HM30TONOB M MX
IpuMeHeHne. bruonornueckoe AeiCTBUE PAIMOAKTUBHBIX U3IyYEeHUH. DJI€MEHTapHbIE YaCTHUIIbI.

JleMoHCTpanun

dotorpdexr.

JInHenyaTele CIIEKTPHI PA3JIMYHBIX BEIICCTB.

N3nydyenue nazepa (KBaHTOBOTO T€HEPATOPA).

CueTurK HOHU3UPYIOIUX U3JTyYEHUH.

IpakTnyeckne padoThl.

Pewenue 3anau.
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7. dBomouns Beenennoii

Ctpoenue u pazsutue Beenennoii. Hamra 3Be3qHas cucrema — [Manaktuka. [[pyrue rajakTuky.
beckoneunocts Beenennoil. Ilonsatue o kocmonoruu. Pacmmpsitomasics Beenennas. Mogens ropsiueit
Bcenennoii. Ctpoenue u mpoucxoxkaeHue ['aakTuk. DBomromnus 3Be3. ['MmoTe3a MpOMCXOKICHUS
Conneunoii cuctembl. TepmosimepHblii cunHTe3. [Ipobiema TepMOsSIEpHOW SHEPreTUKH. DHEPrust
ConHia u 3Be311. DBoutonus 38e311. [Ipoucxoxaenne CoTHEUHONU CUCTEMBI.

JleMoHCTpanun

ComHeyHas cuctema (MOJIeh).

®ororpaduu miaHeT, cAeNaHHbIe ¢ KOCMUYECKHX 30HIOB.

Kapra JIyns! u nuiaHer.

Ctpoenue u sBojronus BeeneHnoii.

IIpumepHbIe TeMbl pedepaToB (IOKJIAA0B), HHAUBUAYAJIbHBIX POEKTOB

. Anekcannp I'puropbeBud CTOJIETOB — PYCCKUH (DUBHK.

Anekcanap CrenmanoBud [1omoB — pycckuil yueHslid, H300peTaTeb paano.
AnbTepHaTUBHAs YHEPIrEeTUKA.

AKyCTHYECKHE CBOMCTBA MOJTYIPOBOJIHUKOB.

AHnnpe Mapu AMriep — OCHOBOIIOJIOKHUK 3JIEKTPOIUHAMUKHY.
ACHHXPOHHBIN JBUTATEINb.

Acrtepounnsl.

ACTpOHOMMSI HAIIUX JHEU.

AtoMmHas usmka. V3otonsl. [IpumeHeHne paarnoakTUBHBIX H30TOIIOB.
becKOHTaKTHBIE METOBI KOHTPOJI TEMIIEPATYPHI.

bunonsipHabie TpaH3UCTOPBI.

bopuc CemenoBuu SAxkobu — (hu3uk u n300peTaTelib.

Benuuaiimme oTKpbITHS QU3HKH.

Bunibl anexTpuueckux pa3psaaoB. DIEKTPUUECKHUE pa3psiibl Ha CIy»KOe ueloBeKa.
Bnusinue nedexToB Ha pu3MUECKre CBOMCTBA KPUCTAIIIIOB.

Bcenennas u TemHas matepus.

lNasmneo 'anuneit — OCHOBATENb TOYHOIO €CTECTBO3HAHUS.

l'onorpadus u ee npumeHeHue.

JIBr>KeHue Terna NepeMEHHOW MacCChI.

Judpaxius B Hamien >KU3HU.

XKunkue KpucTaubl.

3akonbl Kupxroda Juist a1eKTpruuecKoi HenH.

3aKOHBI COXpPaHEHUS B MEXAHUKE.

3HaueHue oTKpbITH ["anmues.

Urops BacunbeBnu KypuaToB — Qu3uK, Opranu3aTop aTOMHON HayKU M TEXHUKH.
Hcaak HeroToH — co3narens Ki1acCUu4ecKon (GU3UKH.

Hcnons30BaHKe 3JEKTPOIHEPTUN B TPAHCIIOPTE.

Krnaccudukanus u xapakTepuCTUKH 3JIEMEHTAPHBIX YaCTHII.
KoHcTpyKIIMOHHAs TPOYHOCTh MaTEPHUANIA U €€ CBSI3b CO CTPYKTYPOU.
KoHcTpyknns u BUBI 1a3€poB.

KpuosnexktpoHnrka (MUKPOIIEKTPOHUKA U XOJIO).

JlazepHble TEXHOJIOTUU U UX UCIOJIb30BAaHUE.

Jleonapno na Bunun — y4eHsli U u300peTaTesb.

MarnuTHble U3MepeHus (IPUHLMITBI TOCTPOSHHSI TPUOOPOB, CIIOCOOBI U3MEPEHHU
MarHUTHOT'O MOTOKA, MArHUTHOM MHAYKLUH).

. Maiixkn @apazeit — co3gatenb y4eHHus: 00 AJIEeKTPOMArHUTHOM TIOJIE.
. Makc [1nask.
° Metoa MEYEHEBIX aTOMOB.
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o MeTtoap1 HaOJIIOIEHUS U PETHCTPAIMN PAIUOAKTUBHBIX U3IyYEHUN U YaCTHI.

° Mertoibl onpeesieHus IIIOTHOCTH.

° Muxaun BacunbeBruy JIOMOHOCOB — y4€HBIN SHIMKIONEAUCT.

. Mopenu aroma. OnsiT Pesepdopra.

° MonekyIapHO-KUHETUYECKask TEOPUS UI€AJIbHBIX Fa30B.

° MonHust — ra3oBbIi pa3psi B IPUPOAHBIX YCIOBUSIX.

. HanotexHomoruss — MeXIUCIUIUITMHAPHAS 00JIacTh (yHIaMEHTAIBHON W MPUKIIATHON
HAayKHU U TEXHUKHU.

° Huxona Tecna: »xu3Hb 1 HEOOBIYAHBIC OTKPBITHS.

° Huxkonait Konepauk — co3niaresnb reTmoueHTpUYeCKO CUCTEMbI MHUPA.

. Hunbsc bop — onun U3 co3pareneid COBpeMEHHOMN (U3HKH.

. Hyxkneocunres Bo Beenennoil.

OObsicHeHre (POTOCHMHTE3a C TOUKH 3pEHUS (PU3UKHU.
OnTHyueckue sBJIEHUS B IPUPO/JIE.
OTKpbITHE U IPUMEHEHHE BHICOKOTEMIIEPATYPHON CBEPXIIPOBOAMMOCTH.
[IepeMeHHBIN IEKTPUYECKUI TOK U €r0 IPUMEHEHUE.
[1na3ma — yeTBEepTOE COCTOSTHUE BEILIECTBA.
[TnaneTsr CoIHEYHOM CHUCTEMBI.
[TosynpoBOAHUKOBBIE TaTYMKU TEMIIEPATYPHI.
[IpuMeHeHue KUIKUX KPUCTAIUIOB B IPOMBIIIJIEHHOCTH.
[IpuMeHeHue s/1epHBbIX PEaKTOPOB.
[Ipupona dbeppomaruerusma.
[IpoGembl 3K0NI0THH, CBSI3aHHBIE C UCIIOIB30BAHUEM TETIOBBIX MAIIIUH.
[Ipoun3BoacTBO, Nepeiaya U UCIOJIb30BAHUE IIIEKTPOIHEPTUH.
[Ipoucxoxnenre COIHEUHON CUCTEMBI.
[Ibe30anexTpruueckuii 3pPeKT ero NnpuMeHeHue.
Pa3BuTHe cpencTB CBA3M U paiuo.
PeakTuBHBIE ABUTaTENN U OCHOBBI paOOTHI TEIJIOBOI MAIlIUHBI.
PennkroBoe uznydeHue.
Pentrenosckue styun. Mcropus otkpseitus. [Ipumenenne.
Poxaenne u 3BOIONMS 3BE3I.
Ponp K.O.1l101KOBCKOT0 B pa3BUTUH KOCMOHABTHUKH.
CBeT — nJIeKTpOMarHuTHasi BOJIHA.
o Cepreii IlaBnoBuy KoponeB — KOHCTPYKTOp M OpraHU3aTop NMPOU3BOACTBA PAaKETHO-
KOCMHUYECKOW TEXHUKH.
. Cwuutbl TpeHus.
CoBpeMeHHast CITyTHUKOBasI CBSI3b.
CoBpemeHHas (pusudeckasi KapTuHa MUPA.
CoBpeMeHHBIE CpEACTBaA CBSI3U.
ComnHile — MCTOYHHUK XKM3HU Ha 3eMIie.
Tpancdopmaropsi.
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XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YYEFHOU JEATEJBHOCTU CTYJAEHTOB

XapakTepucTHKa OCHOBHBIX BUJIOB JIEATENLHOCTH CTYJIEHTOB (Ha yPOBHE YUEOHBIX JSHCTBHI)

Beenenue

YMeHusI MOCTAHOBKH IIejiel JesITeNbHOCTH, MIAHUPOBAHHS COOCTBEHHON [ESTENbHOCTH
JUISl TOCTHKEHHS TIOCTaBJICHHBIX [EJel, MPEJBUACHHS BO3MOXHBIX PE3YJIbTATOB 3THUX
JICWCTBHI, OpPraHM3allMd CAMOKOHTPOJII W OLEHKH MOJYYCHHBIX pe3ysbTaroB. Paszsutne
CIOCOOHOCTH SICHO M TOYHO M3JIaraTb CBOM MBICIIH, JIOTHYECKH 00O0CHOBBIBATH CBOIO TOUKY
3peHusi, BOCIPUHHMMATh M AaHAIU3UPOBATH MHEHHUS COOCCEAHUKOB, TMPHU3HABAas MPaBO
JIPYTOTO YelioBeKa Ha WHOE MHeHHe. [Ipou3BeficHUE M3MEpPCHUs (PU3UUCCKUX BEIUYHH U
OIICHKA TPAaHMIBI MOTPEUTHOCTeH u3MepeHuil. [IpencraBieHue TpaHMIBI MOTPEHTHOCTEH
M3MEPEHUl TIPU MOCTPOCHUH rpauKOB. YMEHHE BBICKA3bIBATh TMITOTE3BI I OOBICHCHUS
HAOJIOMaeMBIX SBJICHUN. YMEHHC NpeJiaraTh MOJCIU SBICHUA. YKa3aHUE TpPaHMUIL
MPUMEHUMOCTH (DU3UYCCKUX 3aKOHOB. M31I0)KCHHE OCHOBHBIX IMOJIOKCHHUN COBPEMEHHOU
Hay4YHOH KapTuHbl Mupa. [IpuBeficHWE NPUMEPOB BIMSHUSA OTKPHITUH B (U3MKEe Ha
Mporpecc B TEXHUKE M TEXHOJIIOTHH NPOU3BoCcTBa. Mcnonb3oBanue HTepHETA 115 TOKCKA
nHPOPMAIIUH.

1.MEXAHUKA

3akoHBI MeXaHuKn HeroTOHA

OOBsicHEHNE IEMOHCTPAIIMOHHBIX IKCIIEPUMEHTOB, MOATBEP>KAAIOIINX 3aKOH HHEPIIUN
N3mepenune mMaccsl Tena 3MepeHne cuibl B3aUMOACHCTBHS TEI

Beruncnenue 3Ha4eHNs CHIT 10 U3BECTHBIM 3HAYEHUSM MAacCC B3aMMOJAECHCTBYIOIMINX TEN U
ux

YCKOpEHUHI

Bolunciienue 3Ha4eHUs] yCKOPEHUH Tell 110 U3BECTHBIM 3HAYCHUAM JACHCTBYIOLIUX CUII U
Macc Tell

CpaBHEHHUE CHUJIBI IeHCTBUA U IPOTUBOJCHCTBUS

IIpuMmeHeHre 3aKOHA BCEMUPHOIO TATOTEHUS IIPU pacyeTax CUI U YCKOPEHUH
B3aUMOJICHCTBYIOIIUX TeEJ

CpaBHeHHe yCKOpeHHs: CBOOOIHOTO najieHus Ha ruiaHerax COoNHEeYHOH CHCTEMBI
BplenieHne B TeKcTe yueOHNKA OCHOBHBIX KaTeropuil Hay4HOH MH(pOpMaIn

Kunemarnka.

IIpencraBneHne MeXaHUUECKOTO JBMKEHUS TEJla yPAaBHEHHSAMHU 3aBUCUMOCTH KOOPJAUHAT U
MPOEKIHed CKOPOCTH OT BpeMeHH. IIpencraBieHHe MEXaHMYECKOTO [IBWXKEHUS Tenla
rpaKaMy 3aBUCIMOCTH KOOPJMHAT U IIPOEKINEH CKOPOCTH OT BPEMEHH.

Omnpenenenne KOOPAMHAT NPOHIEHHOTO MyTH, CKOPOCTH M YCKOPEHHUS Teja Mo Tpadukam
3aBUCHUMOCTH KOOPIHMHAT U MPOEKUHH CKOpOCTH OT BpeMeHHU. OmnpejeneHue KOOpAHHAT
IIPOMJEHHOIO IyTH, CKOPOCTU U YCKOPEHMs Tejla 110 YPaBHEHUSIM 3aBUCHUMOCTH KOOPAMHAT
U NPOEKIUil ckopocTu OT BpeMeHu. [IpoBeneHue cpaBHUTENIBHOTO aHAIN3a PABHOMEPHOTO
U PaBHOIEPEMEHHOIO JIBIJKEHUN. VYKa3aHUE MUCNOJIb30BaHUS IOCTYNATEIbHOIO U
BpalllaTeJIbHOTO JIBWKEHHH B TexHHKe. [IproOpereHue ombita paboOThl B rpymie ¢
BBIIMTOJIHEHUEM PA3JIMYHBIX COLHUAIBHBIX poJei. Pa3paboTka BO3MOXXHOH CHCTEMBI
JEUCTBUI M KOHCTPYKLMUM ISl 3KCIEPUMEHTAJIBHOIO OIPEJCIICHUS KHUHEMAaTU4EeCKUX
BEJIMYMH.

[TpexncraBnenue nHGOpManNM 0 BUAAX ABWKEHHS B BUJIC TaOJIHIIBL.

3aKOHBI COXpaHCHUA
MEXaHHKE

B

IIpuMeHeHre 3aKOHA COXPAHEHMs] MMITYIbCA JUIS BBIUMCIECHUS M3MEHEHHH CKOpOCTEH Tel
IpU MX B3anMopeHcTBUsAX. V3MepeHne paboThl CHI M M3MEHEHNE KMHETHYECKOH SHEpruu
Tena. Berumcnaenue paboThl cuil M U3MEHEHUS] KUHETHYECKOW PHEpruu Teja. Brrunciienne
HNOTEHIMAIbHON JHEpruM Tell B TpaBUTAUMOHHOM noze. OmpeneneHue NOTEHUUAIbHOU
SHEPTUM YHpyro Jie)opMHUPOBAHHOTO TEJNa 10 U3BECTHOH ae(OpMaIi 1 KECTKOCTH TeJa.
IIpuMmeHeHne 3aKOHa COXpPAHEHMsI MEXAHHYECKOM 3HEPrMM IPU pacyeTax pe3ysbTaToB
B3aUMOJEHCTBUM TEN IPaBUTALIMOHHBIMYU CHJIAMH U CHJIAMHU YNPYTOCTH. YKa3aHUE TPAHMUIL
IIPUMEHUMOCTH 3aKOHOB MEXaHUKHU.

VYkazaHue ydeOHBIX IUCHMIUIMH, IPH W3YyYCHUH KOTOPBIX HCIOIB3YIOTCA 3aKOHBI
COXPaHEHHUS.

2. OCHOBBI MOJIEKYJISPHOW ®W3UKH U TEPMOJIMHAMUKHA

OCHOBBI MOJICKYJISIPHOM
KHHETHYCCKOU TCOPHH.
W neanbHbli ras

BeirosiHeHHE IKCIIEPUMEHTOB, CIIy)KallUX JUli 000CHOBAHHUSI MOJIEKYJISPHO-KHHETHYECKON
teopuu (MKT). Pemenue 3amau ¢ nmpuMeHEHHEM OCHOBHOI'O yPaBHEHHS MOJIEKYJISIPHO-
KHHETHYeCKOil Teopuu ra3oB. OnpenesieHHe apamMeTpoB BeIlecTBA B Ia3000pa3HOM
COCTOSHUM Ha OCHOBaHMH YpPaBHEHHUsI COCTOSHHS HaeanbHoro rasa. OmnpeneneHne
IapaMeTpoB BEIECTBA B Tra3000pa3HOM COCTOSHHM W TPOMCXOMASIINX MPOLIECCOB II0
rpapuxam 3aBucumoctd p (T), V (T), p (V). DkcnepuMmeHTambHOE HCCIEIOBAHHE
zagucumoct p (T), V (T), p (V). IlpeacraBnenue B Bupe rpadMKoB H3O0XOPHOTO,
M300apHOTO W H30TEPMHUYECKOTO IIPOIECCOB. BEIUMCICHHE CpeaHe KHHETHYIEeCKOU
SHEPTUH TEIUIOBOTO JBIKECHHUS
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MOJIEKYJI TT0 M3BECTHOM TeMITepaType BellecTBa. BhICKka3bIBaHWE TUTIOTE3 IS OOBSCHEHUS
HAOJIOTaeMBIX SIBJICHHUH. YKa3aHUC IPaHUIl MPUMEHUMOCTH MOJICIH «HICAbHBIA ra3y» u
3akoHoB MKT.

OCHOBBI TCPMOJANHAMUKHA

H3mepeHne konuyecTBa TEIUIOTHI B Ipoleccax Temvlonepenayn. Pacder komuyecTBa
TEIUIOTHl, HEOOXOAUMOro IJIs OCYLIECTBIEHHS 3aJaHHOTO IIpoliecca C TeIUIoIepenauci.
Pacuer n3MeHeHNs1 BHyTpEHHEW SHEPT U Tell, paboThl M MEPEIaHHOTO KOJMYECTBA TEIIOTHI
C HCIOJIB30BAaHMEM IMIEPBOTO 3aKOHA TepMOJMHAMUKH. Pacuer paboOThI, COBEPIICHHOMN
rasom, o rpaduky 3aBucumoctd p (V). Berumcienue paboThl rasa, COBEpIICHHOW NpU
M3MEHEHUHU COCTOSIHUS 110 3aMKHYTOMY LUKJy. Beruucnenue KIIJ] npu coBepuiennu razom
paboTEl B TIporieccax WM3MEHEHUS COCTOSHUS II0 3aMKHyToMy IHKIy. OOBscHEHHE
NPUHIOUIIOB JEHCTBUS TEIJIOBBIX MammuH. JleMOHCTpanust poin (U3WKH B CO3NAHHU H
COBEpIICHCTBOBAHUH TEIUIOBBIX IBHTaTesei. M370KeHHe CyTH 3KOJOTMYecKUX Mpodiem,
00yCIIOBIICHHBIX pPAa0OTON TEIUIOBBIX IBHTATENICll M MPEATIOKEHHE IyTH WX PEIICHHUS.
VYka3aHue TpaHHI] NPUMEHUMOCTH 33aKOHOB TEPMOJMHAMHMKH. YMEHHE BECTH JHAJIOT,
BBICITyIIMBATh MHEHHE ONIIOHEHTa, y4acTBOBATh B JUCKYCCHH, OTKPBITO BBIPQXaTh U
OTCTauBaTh CBOIO TOUKY 3peHHs. YKa3aHue Y4eOHbIX IUCLHIUINH, IPH U3YYEHHH KOTOPBIX
UCTIOJIB3YIOT yueOHbIH MaTepuan «OCHOBBI TEPMOJMHAMHKI

CaoiicTBa HapoB,
JKUJKOCTEN, TBEPABIX TEJ.

N3mepenue BIAXHOCTH BO3Ayxa. PacueT komuyecTBa TEIUIOTHI, HEOOXOJUMOTO st
OCYILIECTBJICHHs Ipollecca Iepexoja BeleCTBa W3 OJHOIO arperaTHOr0 COCTOSIHHS B
Jipyroe. DKCIIepUMEHTaJIbHOE HCCIIEIOBAaHUE TEIUIOBBIX CBONCTB BemecTBa. lIpuBeneHue
NPUMEPOB KAMULPHBIX sBJICHWH B OBITy, mpupoae, TexHUKe. ccnemoBanue
MEXaHHYECKUX CBOWMCTB TBEpIBIX Tel. [IpuMeHeHWe (M3NYECKUX TOHATHH M 3aKOHOB B
y4eOHOM MaTepHalie MpoQecCHOHANBHOTO Xapakrepa. Mcmomp3oBanne WHTepHeTa mis
MOVCKa MHPOPMAIUH O pa3paboTKax U MPUMEHEHUSIX COBPEMEHHBIX TBEPABIX U aMOP(HBIX
MaTepHAJIOB.

3.9JEKTPOJUHAMHUKA

DNeKTpOCTaTHKA.

Brruncienue cun B3aMMOAEWCTBHS TOYEYHBIX AJIEKTPUUECKUX 3apsfoB. Beluucnenue
HAIPSDKEHHOCTH JIEKTPUYECKOTO MOJII OJJHOTO U HECKOJBKUX TOYEYHBIX AJIEKTPUUYECKUX
3apsaioB. XapaKTEepUCTHKA OCHOBHBIX BHJIOB JEATEIHLHOCTH CTYIEHTOB (Ha YpOBHE
y4eOHBIX ACHCTBHIT)BhIUUCICHIE TOTCHIIHAA ICKTPUICCKOTO TIOJIS OJTHOTO M HECKOJIbKUX
TOYEUHBIX JJIEKTPUUECKUX 3apsanaoB. M3mepenue pasHoctu mnoreHuuanoB. M3mepenue
SHEPIHM 3JIEKTPUYECKOro TMOJI1 3apsDKEHHOro KOHAeHcaTopa. BrelunciaeHue sHepruu
NIEKTPUYECKOTO TONIA 3apsDKEHHOTO KOHAeHcaTtopa. PaspaboTka miaHa M BO3MOXKHOMN
CXEeMbl JIEUCTBUH SKCIEPUMEHTAILHOIO OMNPENENICHUsI 3JIEKTPOEMKOCTH KOHJEHcaTopa u
JIMRJIEKTPUYECKOW TNPOHMLIAEMOCTH BellecTBa. [IpoBeneHHME CPaBHUTEIBLHOIO aHallu3a
TPaBUTALMOHHOIO U 3JIEKTPOCTATUYECKOrO MOJIEH.

TTocTOSIHHBIA TOK

U3mepenue MomHoOCTH asekTpuueckoro Toka. M3mepenne OJC u  BHYTpEHHEro
COTPOTHUBIICHHUS] UCTOYHHMKA TOKA. BBIMONHEHHE pacueToB CHIIBI TOKA W HaNpsDKEHUI Ha
ydJacTKax aJieKTpudeckux nerneil. OObACHeHHe Ha MpUMepe AJIEKTPHIECKOH IeTH ¢ ABYMs
ncrounrkamu Toka (3]C), B KaKoM ciIydae HCTOYHHUK 3JIEKTPUIECKONW SHEPTHH padoTaeT B
peXuMe TeHepaTopa, a B KAKOM — B pekume notpedurens. OnpezeneHne TeMIepaTypsl
HUTH HakaduBaHHUA. V3MepeHme 3JIeKTpUYECKOTo 3apsAna dnekTpoHa. CHsThe
BOJITAMIIEPHOI XapaKTepUCTUKH JHOAA.

IIpoBenenne CpaBHUTENBHOTO aHAIW3a MOJYIPOBOJHUKOBBIX JIHOJOB M  TPHOJOB.
Hcnonp3oBanne MHTepHeTa mns moncka HWHGOPMAIMM O TMEPCHEKTHBAX PAa3BUTHSA
[OJIyIIPOBOXHUKOBOM TEXHUKHU. Y CTAaHOBKA IIPUYHUHHO-CIIEACTBEHHBIX CBA3EH

OOBsicHEHNE TPUPOJIBI HIEKTPUUYECKOTO TOKA B METAJIIaX, 3JEKTPOJIUTAX, Ta3aX, BAKyyMe U
noaynpoBogHHKax. [IpuMenenne anekrponnsa B TexHuke. [IpoBeneHne cpaBHUTETBHOTO
aHaJIM3a HECAMOCTOSATENIBHOTO U CAMOCTOSITENBHOTO ra30BbIX Pa3psaoB

MarHuTHEIe SIBICHUS

W3MepeHne MHIYKIMY MarHUTHOTO MoJsl. Beluncinenue cuin, neicTBYIOMUX Ha IPOBOIHUK
C TOKOM B MarHUTHOM Tone. Beruucienue cui, JeMCTBYIOIUX HA AJIEKTPUUYECKUH 3apsii,
JIBIDKYIIUICS B MarHUTHOM Toje. MccnenoBanue siBIEHUN 31€KTPOMarHUTHON MHAYKIUH,
CAMOMHIYKIMH. Brrumciaenne sHeprun MarHUTHOro Toist. OOBSICHEHHE NPHHIMIA
neiictBus  anektpoasurarens.  OOBsICHEHHME  NpPUHIOMIIA  JCHCTBUS — TeHepaTopa
ANEKTPUYECKOTO TOKAa M 3JIEKTPOM3MEPHUTENBHBIX TNPHOOpoB. OOBSCHEHWE NPUHIMIIA
JIefcTBUS Macc-cieKkTporpada, ycKopuTened 3apspkeHHBIX dacTuil. OOBsICHEHHE pOIH
MarHUTHOTO Mol 3eMiM B JKW3HM DPACTEHHWH, >KUBOTHBIX, denoBeka. IlpuBeneHne
MPUMEPOB MPAKTUYECKOTO NPUMEHEHHS W3yYEHHBIX SBJICHHUH, 3aKOHOB, TNPHOOPOB,
ycrpoiicTB. IIpoBeneHHe CpaBHUTENBHOTO aHAIN3a CBOWMCTB AJIEKTPOCTATUYECKOTO,
MarHUTHOTO M BUXPEBOTO JJIEKTpHYecKuX moseil. OOBbsICHEHHe Ha MpPUMEpEe MarHWTHBIX
SIBJICHUH, ToueMy (pU3HMKY MOXHO PacCMaTpUBATh KaK METAIUCIMILINHY

4. KOJIEBAHUA 1 BOJIHBI

MexaHn4yecKue KoueOanus u | HCCJ’IGHOB&HI/IG 3aBUCHMMOCTHU HEeproJa KoJicOaHUl MaTeMaTHYECKOI0 MAasTHHKA OT €ro
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BOJIHBI

JUIMHBI, MacChl H aMIUTATYAbI KOJIeOaHHH.

HccnenoBanue 3aBUCHMOCTH TEpPHOAA KOJICOAaHWI Trpy3a Ha MpPYKUHE OT €ro MacChl U
JKECTKOCTH TMPYXKHUHBL. BhIYucieHne nepuoaa KojaeOaHuii MaTeMAaTUYECKOTO MasTHUKA IO
M3BECTHOMY 3HAYCHUIO €r0 JUIMHBL. BBIUKCIICHUE meprona KoJieOaHuil rpy3a Ha MPYKUHE
MO U3BECTHBIM 3HAYCHUSM €T0 MACChI M JKECTKOCTH TPY>KUHBIL.

BrIpaboTka HaBBHIKOB BOCHPUHHMATH, aHAJIM3HPOBATH, MEpPepadaThIBaTh U MPEIbIBIATH
WH(POPMALIUIO B COOTBETCTBHUH C MTOCTABJICHHBIMHU 3aa4aMH.

[MpuBeneHne MPUMEPOB AaBTOKOIEOATENBHBIX MEXaHMYECKUX cucTeM. [IpoBenenune
KJIacCU(UKAINU KOJIeOaHUI

Yrpyrue BOIHbI

W3mepenne AmuHBI 3BYKOBOW BOJHBI N0 pe3yibTaTaM HaOMIONCHHH WHTEp(epeHINH
3BYKOBBIX BOJIH.

Habnronenue n o0bsicHeHNE ABICHAN HHTEP(EPESHIINHN U AHPPAKITIH MEXaHUIECKIUX BOITH.
ITpencraBnenue obnacTeil MpUMEHEHHS yIbTPa3ByKa U MEPCIIEKTHBEI €T0 UCIIOIb30BaHMS B
Pa3IUYHBIX 00JIACTIX HAYKH, TEXHUKH, B MEAUIIIHE.

W3noxxeHne cyTu SKOJIOTHIECKUX IPOOJIEM, CBSI3aHHBIX C BO3JICHCTBHEM 3BYKOBBIX BOJIH Ha
OpraHM3M 4YeJIOBeKa

DJIeKTPOMArHUTHBIE
KosieOanus

HabnromeHue ociuuiorpaMM rapMOHHYCSCKUX KOJICOAHMI CHITBI

TOKA B IICIIH.

N3mepenue 2neKTpoeMKOCTH KoHIeHcaTopa. M3Mepenne HHAYKTUBHOCTh KaTYIIKH.
HccnenoBanue siBIEHUS JIEKTPUIECKOTO PE30HAHCA B TIOCIEIOBATEIHLHON SN,
[IpoBenenne aHanmormd MeXOy (U3WYECKUMH BEIHMYUHAMH, XapaKTEPHU3YIOIIHMMU
MEXaHUUYECKYIO U JIEKTPOMATHUTHYIO KOJIeOaTeIbHBIC CHCTEMEL.

Pacuer 3HaueHMI CHITBI TOKA W HATIPSDKEHIS HA 3JICMEHTAX TSN EPEMEHHOTO TOKA.
UccnenoBanue mpuHIuna neicteus Tpancopmartopa. MccieqoBanue npuHOATA TEHCTBHS
TeHepaTopa IMepeMeHHOT0 TOKa.

Hcnonp3oBanne VHTepHETA AT TIOMCKA HH(DOPMAIIMX O COBPEMEHHBIX CIIOc00ax mepeaadn
AIEKTPOIHEPTUU

DNeKTPOMarHUTHBIE
BOJIHBI

OcylecTBieHde  pagdoriepenayd W pagdonpueMa.  MccriemoBaHue — CBOMCTB
3JIEKTPOMArHUTHBIX BOJIH C TIOMOII[BI0 MOOMIBHOTO TeedoHa.

Pa3BuTHE IIEHHOCTHOTO OTHOIIEHHsS K H3y4aeMBIM Ha ypokax (U3UKH OOBEKTaM U
OCBaMBaeMbIM BHIAM JAEATENbHOCTH. OOBsICHEHHE NPUHIIUIAAILHOTO PA3INYUs TPUPOIbI
VOPYTHX W 3JE€KTPOMATHUTHBIX BOJH. W3JI0KEHHE CYTH DKOJOTHYECKUX TPOOJIeM,
CBSI3aHHBIX C DJIEKTPOMATHUTHBIMHU KOJIEOaHUAMH ¥ BOJIHAMH.

OOGbsICHEHHE POJTH BJIEKTPOMATrHUTHBIX BOJIH B COBPEMEHHBIX MCCIIEIOBaHUAX BeeneHHoi

5. OITUKA

[Ipupona ceera

[IpuMeHeHre Ha IPaKTHKE 3aKOHOB OTPAaXXCHHUS U MIPETIOMIICHHS CBETA MIPU PEIICHUH 3a1ad.
OmnpezneneHne CIeKTPaIbHBIX TPAHHI] TYBCTBUTEIIEHOCTH YEJIOBEYECKOTO TJIa3a.

YMeHne CTpOUTh H300pakeHUS MPEIMETOB, TaBACMEbIC JITH3aMH.

Pacder paccTosHUS OT JTHH3HI 10 H300paKSHHS TIPEaMETa.

Pacuer onTHueckon CUIIBI JTUH3EI.

N3mepenue GOKyCHOTO pacCTOSIHUS JTHMH3BI.

WcnblTaHue Mojiesiel MUKpOCKONa M TeJlecKona

BoiHoBrsIie cBoOlicTBa

HaGmionenue siBneHus MHTepHEPeHIINH IEKTPOMArHUTHBIX BOJIH.

cBeTa HaGmonenue siBneHus Anppakiiy 3JIeKTPOMarHUTHBIX BOJIH.
Habnronenue aBneHUs NOISAPU3AIIH DIEKTPOMArHUTHBIX BOJH.
W3mepenne IUIMHBI CBETOBOM BOJHBI MO  pe3yibTaTaM HAaOMIONEHWS  SBICHUSA
natepdepennun. HaOmonmenue sBrneHuss audpakuuyd cBeTa. HabOmioneHue sBIeHUS
NOJIIPU3ALUY U Jrciiepcui cBeTa. [IoMcK pasnuyuii M cX0ACTBa MEX Ty AU(HPAKIUOHHBIM 1
JUCIIEPCUOHHBIM CHEKTPaMH.
IIpuBeneHne NpuUMepoB MOSIBICHUS B IPUPOAE U HCIOJIB30BaHHUA B TEXHUKE SBICHUN
nHTephepeHIny, AMPPAKIHH, OJSIPU3ALNN U AUcTIepcur cBeta. [lepeuncienne MeTo0B
MO3HAHUS, KOTOPbIE HCIOIb30BAHBI IPHU U3YUYEHUH YKa3aHHBIX SIBICHUI

6. OCHOBBI CHEIIUAJIbHOM TEOPUHA OTHOCHUTEJBHOCTH
OcHOBBEI crenuanbHol | OOBSACHEHME 3HAUMMOCTH onbITa MaiikenbcoH a- Mopin. dopMympoBaHHe 1OCTYIaTOB

TEOPUHN OTHOCUTEIIBHOCTHU

Oo6mwsacHeHne 3¢ dexra 3amenieHns BpeMeHH. PacueT sHeprun MOKosl, UMITyJIbca, YHEPTUH
cBOOO/IHOM yacTuIlbl. BeipaboTKa HABBIKOB BOCIIPHHUMATH, aHAJIM3UPOBATH,
nepepabaThIBaTh U MPEIBSIBIATH HHPOPMAIIMIO B COOTBETCTBUY C MIOCTABICHHBIMHU
3a1a4aMu

7. 9JIEMEHTHI KBAHTOBOU ®N3UKH

KBaHTOBas ontuka

Hab6monenue dortoanexrpuueckoro spdexra. O0bsicHeHrne 3akoHOB CTOJIETOBAa HA OCHOBE
KBAaHTOBBIX IIPEACTaBICHUH.
Pacuer mMakcuManbHOH KHHETHYECKOW OSHEPTHU JJIEKTPOHOB MPH (HOTONIEKTPHUIESCKOM

3 dekre.
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Omnpenenenrie pabOTHl BBIXOJA JJIEKTPOHA MO TpadHKy 3aBUCHUMOCTH MaKCHMalIbHOW
KUHETHYCCKON JHEPTUU (POTOIICKTPOHOB OT YACTOTHI cBeTa. M3mepeHune paboThl BBIXOAA
3JIEKTPOHA.

Iepeuncienne npUOOPOB YCTAaHOBKH, B KOTOPBIX MPHMEHSACTCS OC3HMHEPIIMOHHOCTH
dhotoaddekra.

OO0OBsACHCHHE KOPITYCKYIIPHO-BOIHOBOTO yau3Ma CBOHCTB (DOTOHOB.

OOBsACHCHHE POJIM KBAHTOBOW ONTHKH B Pa3BUTHU COBPEMCHHOW (hU3UKHU

dusuka atoma

HaGumonenue muHeH4aThIX CIIEKTPOB.

Pacder 4acTOTBI ¥ JUIMHBI BOJHBI MCITyCKa€MOT'O CBETA MPHU IEPEXOJE aTOMa BOIOPOJa M3
OJIHOTO CTALlMOHAPHOTO COCTOSIHUS B IPYTO€.

OOBsICHEHHE TIPOUCXOXKACHHUS JIMHEHYAaTOrO0 CIIEKTpa aroMa BOJIOPOAa M  passIudus
JMHENYATBIX CIIEKTPOB Pa3IMYHBIX a30B.

WccnenoBanue MTMHENYATOro CIIEKTpA.

HccnenoBanne npuHIMNa pabOTHI JIOMUHECHICHTHO JTaMIIbI.

HaGmonenue u o0bsicHeHNE TPUHIMIIA ASHCTBUS Jla3epa.

IIpuBeneHre NpUMEPOB UCIIONIB30BAHUS JIa3€Pa B COBPEMEHHOM HAYKE U TEXHUKE.
Hcnonb3oBanue MHTepHeTa anst moucka MHGOPMALUH O TEPCIEKTHBAX NPUMEHEHHMS
Jasepa.

BolunciieHue 1IMHbI BOJIHBL 1¢ bpoiiis 4acTUIb! C M3BECTHBIM 3HAUYEHUEM HMITYJIbCA.

®dusmnka aTOMHOTO fA1Ipa

Habnronenue TpekoB anbha-vacTuil B kamepe BuiibcoHa.

PeructpupoBanue SIEpHBIX U3TYyIEHHH ¢ TOMOIIBIO cueTdnka I efirepa.

Pacuer 5Hepruu CBSI3M aTOMHBIX SITIED.

OrmpezienieHre 3apsiia ¥ MacCOBOTO YHCIIa aTOMHOTO siJpa, BO3HHUKAIONIETO B PE3yJbTaTe
PaIMOaKTHBHOTO pacmasa.

BerunciieHre 3HEPTHH, 0CBOOOKIAIONIEHCS TIPH PAJTHOAKTHBHOM pacrae.

OrmpezienieHre TPOAYKTOB SICPHOM pEaKITHH.

BeIunciieHue HepIrun, 0CBOOOKTAOIICHCS TIPH SIIEPHBIX PEAKIUSX.

ITonumanue NpeCUMYHIICCTB W HEAOCTATKOB HCIIOJIb30BAHUA aTOMHOM OHEPIrun Hu
MOHM3UPYIOLIMX U3IyYEHUH B IPOMBIIUICHHOCTH, MEJULIVHE.

W3nokeHne CyTH 3KOJOTMYECKHX MPOOJIEM, CBSI3aHHBIX C OHOJOIMYECKHUM JeHCTBHEM
PaanoOaKTUBHBIX H3Hy‘leHHﬁ.

IIpoBeneHne  KiacCU(PUKAUKM  JJIEMEHTAPHBIX  YacTHIl O WX  (PU3HYECKUM
XapakTepPUCTHKaM (Macce, 3apsily, BpEMEHH KHU3HH, CITUHY U T.IL.).

IMoxnMaHue IIEHHOCTEH HAYYHOTO TIO3HAaHMsA MHpPa He BOOOIIIE JUIS Y€I0OBEYECTBA B 1IEJIOM,
a Uil KaXIOoro OOyYaromerocs JIMYHO, IIEHHOCTEH OBJAJE€HHs METOJOM HaydHOTO
TIO3HAHUS JUTA TOCTHKEHHUS yCTeXa B JII000M BHIE TIPAKTHYECKON eI TeTHHOCTH.
[MpencraBnenre 0 XxapakTepe YeTHIPEX TUTIOB QYHIAMEHTAIBHEIX B3aUMOIEHCTBHI
QJICMCHTAPHBIX YaCTHI] B BUJIC Ta6J'II/II_II)I.

7.9BOJIIOLMSI BCEJIEHHOM

CrpoeHne U pa3BUTHE
Bcenennoii

Habnronenue 3a 3Be3mamu, JIlyHoW W rutaHeTamu B Teneckon. HaOmrogeHue COTHEYHBIX
IISITEH C IIOMOILIBI0 TEJIECKONA M COJHEYHOro skpaHa. Mcnosb3oBanue MHTepHera ais
MOWCKA HM300paKCHUH KOCMHUYCCKHUX OOBEKTOB W HH(pOpManuum 00 HX OCOOCHHOCTSX.
OO6cyxneHre BO3MOXKHBIX CIIeHapueB 3BOJIONNM Bceenennoit. Mcnons3oBanne HHTEpHETA
JUTS TTIOMCKa COBPEMEHHOM HMH(popManuu o pa3Butuu Beenennoil. OrieHka nHGOpMAIK ¢
MTO3UIIMH €€ CBOMCTB: IOCTOBEPHOCTH, OOBEKTUBHOCTH, TIOJTHOTHI, aKTYaJIbHOCTH H T. JI.

Dpomronust 3Be3n. I'umoresa
npoucxoxaeHus ColHeuHON
CHUCTEMEL.

Brrancnenue sHepruy, 0CBOOOKIAIOMIEHCS TPH TEPMOSIIEPHBIX peakiusix. PopMyIupoBKa
npobneM TepMosiepHOi dHepreTuku. OOBSCHCHUE BIHMSHUSA COJHEYHONH aKTUBHOCTH Ha
3emunto. [ToHMMaHME POJIM KOCMHYECKUX HCCIEAOBAHUM, X HAYYHOTO U SKOHOMHYECKOTO
3HaueHus. OOCyKIeHHEe COBPEMEHHBIX THIOTE3 O MpoucX0kaeHHH COTHEUHOU CHCTEMBI

YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
MPOT'PAMMBI YYEFHOU JUCIHUATIJIMHBI 11]1.03 ®U3UKA

OcBoenne mporpammbl yueOHoM mucuurumnbl [1/].03 ®dusmka npenmnonaraer Haauuue B
npodeccuoHaIbHONH 00pa3oBaTeNbHON OpraHu3anuu, peanusymomeil oopasosarenbhyto [IIICC3 nHa
0a3ze OCHOBHOTO o0O0IIero oOpa3oBaHMs, y4yeOHOTO KaOWHETa, B KOTOPOM HMEETCS BO3MOXXHOCTH
obecrieunTh CBOOOAHBIN AOCTYn B MIHTEpHET BO BpeMs y4eOHOTro 3aHSATHUS M B MEPUOJ BHEYUEOHOM
NEeATEILHOCTH OoOyJaromuxcs. B cocraB kabuHeTa (U3WMKH BXOAWT JlabopaTopusi ¢ 1abOpaHTCKON
komHaroil. [lomemenne kaOuHeTra (U3MKH JOMHKHO YJIOBIETBOPSTH TpeOoBaHusM CaHUTapHO-
anuaeMuoNornYeckux mpasuil U HopmaTuBoB (CanlluH 2.4.2 No 178-02) u ObITh OCHAIIIEHO TUITOBBHIM
000pyI0BaHUEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHUAX, B TOM YHCJIE CIECIHATU3UPOBAHHON yueOHOM
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MeOeNbI0 M CPEACTBAMH OOYYEHHS, JTOCTATOYHBIMU JUIS BBIMIOJHEHUS TPEeOOBaHWI K YpPOBHIO
MOATOTOBKH 00YYaroIIuXcsl.

B kabuHeTe HOMKHO OBITH MYJIBTUMEAMIHOE OOOPYIOBAaHHE, IOCPEICTBOM KOTOPOTO
YYaCTHUKH 00pa3oBaTeNIbHOIO IMpollecca MOTYT MPOCMaTpUBaTh BHU3YaJlbHYI0 HH(GOPMALIUIO 10
¢du3nKe, co3MaBaTh MPE3CHTAIINH, BUICOMATSPHUANIBI U T. 11

B cocraB y4eOHO-METOAMYECKOTO M MaTepHaTbHO-TEXHUUYECKOTO OOECreueHUs: MPOrpaMMbI
yueOHoit qucturuinael [1/1.03 dusnka, BXOAAT:

* MHOTO()YHKIIMOHAJIbHBIM KOMITJIEKC IIPEToAaBaTens;

* HarjIsAHbIE MOCOOUs (KOMIUIEKTHl y4eOHBIX TaOmull, miakaTel: « PU3NYecKhe BEIHUYUHBI U
(dbyHIaMeHTaNbHBIE KOHCTAHTHIY, «MexayHapoaHas cucrema equaun, CNy», «llepuoamueckas cucrema
xumuueckux snemeHtoB J[. WM. MenaeneeBa», HOPTPeThl BBLAAIOIIMUXCS YYEHBIX-(PU3UKOB H
aCTPOHOMOB);

* UTHQOPMAIIIOHHO-KOMMYHHUKAaTUBHBIE CPEJICTBA;

* SKpaHHO-3BYKOBBIC TIOCOOHS,

* KOMILJIEKT AJIEKTPOCHAOKEeHHs KabuHeTa (HU3UKH;

* TEXHUYECKHE CPe/ICTBA OOyUCHUS;

* IEMOHCTpAIIMOHHOE 000pya0BaHue (00IIero Ha3HAUYCHHUs U TeMAaTUYeCKue HabOphI);

* 1abopaTtopHOe 000pynOBaHKE (00IIEr0 HA3HAYEHUS U TEMATUYECKUE Ha0OPHhI);

* cTaTUYeCKHe, TUHAMHYECKHe, JeMOHCTPAllMOHHbBIE U pa3laTOYHbIe MOJIEIIH;

* BCIIOMOTAaTEJIbHOE 000PYI0BAHUE;

* KOMILJIEKT TEXHUYECKOW IOKYMEHTAIlMH, B TOM YHCIE IMaclopTra Ha cpeacTBa OOydeHHs,
WHCTPYKIIUY TI0 UX MCIIOJIb30BAHHIO M TEXHUKE OC30IMaCHOCTH;

* OuOMOoTEeUHBIN (HOH/I.

B Oubnmoreunsrii (oHA BXOAAT y4eOHUKH, ydeOHO-MeToanyeckue KOoMIUIeKThl (YMK),
obOecnieunBamomue ocBoeHue ydeOHoi mucuurinasl [1J.03 ®usuka, pexkoOMEeHIOBaHHBIC WU
JOIYIICHHBIC IS HWCIOJB30BaHUS B MPO(PECCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3AIMUSX,

peanu3yromux o0pa3oBaTeIbHYI0 MporpaMMmy cpefaHero oOmiero oOpa3oBaHUS B TMperenax
ocBoenus [IIICC3 na 6a3e 0CHOBHOTO 00111€TO 0Opa30BaHUS.

bubnuoreunsiit GoHI MOXET OBITH NOMOJHEH (PU3WYECKUMHU DHIMKIONEAUSIMH, aTiIacaMu,
CIIOBApSIMM U XpECTOMAaTHEH 1Mo QU3NKe, CIIPAaBOYHUKAMU M0 (PU3UKE M TEXHUKE, HAYYHOH M HAyYHO-
MOMYJISIPHOM TUTEPATypOil €CTeCTBEHHO-HAYYHOTO COJEPIKAHUSI.

B nporecce ocBoeHust mporpammbl yueoHon aucturiuibl [1]1.03 dusuka cTyaeHTHI JOKHBI
UMETh BO3MOXHOCTH JIOCTYMa K DSJEKTPOHHBIM Y4YeOHBIM MarepHalaM Mo (U3MKe, UMEIOLIUMCS B
CBOOOJHOM JoCcTyIie B ceTu VHTEepHET (JIEKTPOHHBIM KHHTaM, NMPaKTHKyMaM, TeCTaM, MaTephajiaMm
EI'D u gp.).

[TuceMo MunucrtepctBa obpazoBanuss u Hayku P® ot 24.11.2011 Ne MJI-1552/03 «O6
OCHAIlGHUM  00lIeo0pa3oBaTeNbHbIX  YUPEXKICHMH  y4yeOHBIM M y4eOHO-1abopaTOpHBIM
000opyTI0BaHUEM).

18



PEKOMEHAYEMAS JIUTEPATYPA
Jast ctyneHToB
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www. fcior. edu. ru (DenepanbHbIi IEHTP UHOOPMATMOHHO-00PA30BATEIBHBIX PECYPCOB).
wwww. dic. academic. ru (Axagemuk. CioBapu v SHIUKJIONICTUN ).
www. booksgid. com (Books Gid. DnexkrponHas 6nbmuoreka).
www. globalteka. ru (I'mo6anteka. 'mobanbHas OMOIMOTEKa HAYUYHBIX PECYPCOB).
www. window. edu. ru (EquHoe okHO JocTyIa K 00pa3oBaTeIbHBIM pecypcam).
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6. www. st-books. ru (JIydmas yueOHas nureparypa).

7. www. school. edu. ru (Poccuiickuii oOpa3zoBarenbHbIN TOpTai. JlOCTYMHOCThH, KauecTBO,
3P EKTUBHOCTD).

8. www. ru/book (DnekTpoHHass OMOIMOTEYHAsI CHCTEMA).

0. www. alleng. ru/edu/phys. htm (O6pa3oBarensHbie pecypcbl MHTepHETA — DUH3HKA).

10.  www. school-collection. edu. ru (Equnas komnexkuus nudpoBbIX 00pa3oBaTEIBHBIX PECYPCOB).
11.  https/fiz.1september. ru (yueOHO-MeTOAMUECKas ra3eTa «DU3nKay).

12.  www. n-t. ru/nl/fz (HoGeneBckue naypeatsl o Gu3MKe).

13.  www. nuclphys. sinp. msu. ru (SInepnas ¢usuka B UlaTepuere).

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

15. www. kvant. mccme. ru (Hay4yHO-TIONYJISIPHBIA (DU3UKO-MaTeMaTHUECKHH xypHaAIT «KBaHT»).
16.  www. yos. ru/natural-sciences/html (ecrecTBeHHO-Hay4HBIH >KypHan st Monoaexku «IlyTe B
HayKy»).
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