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[Ipumepnas paGouast mporpamma y4eOHON MUCHUIUTMHBI «Du3uKay Ui CIenUaaIbHOCTH
cpeanero mnpogeccuoHalbHOro oOpa3zoBanus TexHuuyeckoro npodurst: 21.02.03. Coopyxenue u
IKCIUTyaTalusl ra30HE(PTENPOBOAOB M razoHedTexpaHmwnil — 6a3oBasi MOATOTOBKA, BXOJSIICH B
cocTaB yKpynHeHHOH rpymnmbl cnermanbHocte 21.00.00. I[Npukinagnas reonorus, rOpHOE Aeo,
HedTerazoBoe J1eN10 U reoae3ns

Opranmn3zanus-pazpadorunk: AHITOO «YpanbCkuii MOMUTEXHUUECKHA KOJIIEIEK

Conepxxanue pabodeld NpPOrpaMMbl peanu3yeTcss B IPOLECCe OCBOSHHS O00y4YaroIUMUCS
obmeobpaszoBarenpHoro 1ukia [IIICC3 CIIO ¢ momydeHuem cpemHero oOmero oOpa3oBaHWS,
paspaboTtaHHOi B cooTBeTcTBUM C¢ TpeboBanuaMu PI'OC cpennero obuiero odpazoBanus, PI'OC
cpennero mnpodeccuoHanbHOTO oOpa3oBanus crenuanbHOocTH  21.02.03.  CoopyxeHue u
SKCIUTyaTalusl ra3oHe(TenpoBOJOB U ra3oHe(TEXpaHUJIMIL Ha OCHOBE NPUMEPHON MPOrpaMMbl
o0meoOpazoBarenbHOM y4eOHON AUCIUIUIMHBL «Dusnka», pekoMmeHayemoit OI'AY «DOHUPO»
(mporoxon ot 28 utons 2016r. Ne 2/16-3.).



MHNOACHUTEJBbHASA 3AIINCKA

ITporpamma oOuieodpa3oBarenbHoi yueOHON qucuumiuHel [1J].03 dusuka npengnazHayeHa
s u3ydeHuss UMK B NpodeccHOHANbHBIX — oOpa3zoBarenbHbIX —opranuzanusx CIIO,
peam3yomux 00pa3oBaTeIbHYI0 MPOrpamMMy cpeaHero oomero oopa3zosanus B npenenax [MIICC3
Ha 6a3e OCHOBHOIO 001Iero 00pa30BaHUs MPH MOATOTOBKE CIIEUATNCTOB CPETHETO 3BEHA.

[Tporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemHero obimero oOpa3oBaHws,
MPEIbSABISEMBIX K CTPYKTYpE, COJEP)KaHUIO U pe3ysibTaTaM OCBOCHHS y4eOHOW AUCLMILIUHBI
[1/1.03 ®usuka, B COOTBETCTBUM C PexoMeHanmusMu 1O OpraHU3alUU MOJYYEHHUS CPEIHErO
obOmiero oOpa3oBaHMsi B Ipelelax OCBOCHHUS O0pa30BaTEIbHBIX MIPOrpaMM  CPEIHEro
npogeccuoHaIbHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro o0pa3oBaHuUs C y4eToM TpeOOBaHUN
denepanbHBIX TOCYIAPCTBEHHBIX 00pa3oBaTeNbHBIX CTAHIAPTOB W IMOJy4daeMol mpodeccuu wiu
CIELMANBHOCTH  CpeAHero  mpodeccuoHampHOro  oOpasoBanusi  (muceMo  Jlemapramenra
roCyJIapCTBEHHOM MOJIMTHKU B cpepe moaArotroBku padounx kaapos u 10 MunoOpuayku Poccun
ot 17.03.2015 Ne 06-259).

Copepxanue nporpammsbl 11][.03 @u3nka HampaBieHO HA JOCTHKEHHUE CISAYIONIUX LETeH:

*OCBOCHHE 3HAHUU O (YHIAMEHTAIBHBIX (PU3NYSCKUX 3aKOHAX W MPUHIIUIAX, JISKANUX B
OCHOBE COBPEMEHHOH (pu3mueckoil KapTUHBI MHUpa; Hanbojiee BaKHBIX OTKPBHITUAX B 001acTU
(Gu3MKK, OKa3aBIIMX OMPEICISIONICe BIUSHHE HAa Pa3BUTHE TEXHUKH M TEXHOJOTHMH; METOJax
HAyYHOTO MMO3HAHUS TPUPO/IBI;

* OBJAJICHUE YMCHHSIMH TPOBOAWTH HAONIOJNCHUS, IUIAHUPOBAaTH W  BBIOJHSTH
SKCIIEPUMEHTHI, BBIABUTATh THIIOTE3bl U CTPOUTH MOJENHU, MPUMEHSTH MOJY4YEHHbIC 3HAHUS IO
¢busnke U1t 00BSICHEHUS Pa3HOOOPa3HBIX (U3NYECKUX SBICHUN M CBOWCTB BEUIECTB; MPAKTUICCKU
UCIIONIb30BaTh  (pu3MuUeckue  3HAHMS;  OLIGHHMBATh  JIOCTOBEPHOCTh  €CTECTBEHHO-HAYUYHOMU
nH(pOpMAIINH;

* pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIJICKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
nporecce NpuoOpeTeHus 3HAaHUK U YMEHU 0 (PU3UKE C MCIIOIb30BaHUEM Pa3IMYHBIX HCTOYHHKOB
nH(OPMAILIUY U COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTU;

* BOCIIUTaHUE YOSKICHHOCTH B BO3MOKHOCTH TIO3HAHUS 3aKOHOB MTPHUPO/IBI, HCIIOJIb30BAHUS
JNOCTHXKEHUH (U3MKUM Ha Onaro pa3BUTUS YEIOBEUECKOM IUBUIM3AIUMU; HEOOXOAUMOCTH
COTPY/ZIHUYECTBA B MPOIECCE COBMECTHOTO BBITIOJTHEHHUS 3aJ1ad, YBAXHUTEIHHOTO OTHOIICHHUS K
MHEHUIO OMIOHEHTA MPH 00CYX ACHUU MPOOJIeM €CTECTBEHHO-HAYYHOTO COACPIKAHHs; TOTOBHOCTH
K MOPaJIbHO-3THYECKOHN OIEHKE MCIOIh30BAHUS HAYYHBIX JOCTHKCHHM, TyYBCTBA OTBETCTBEHHOCTH
3a 3alIUTy OKpYXKaroleil cpebl;

* WCIIOJIB30BAaHKME MPUOOPETEHHBIX 3HAHWK M YMEHUWH JIJIS PEHIeHUS MPAKTUYeCKHX 3ajad
MOBCEIHEBHON KU3HHU, oOecredeHuss Oe30MacHOCTH COOCTBEHHOW JKU3HHU, PaIlMOHAIBHOTO
MIPUPOJIONIONB30BAHUS M OXPAHBI OKPYKAIOMICH Cpebl U BO3MOXHOCTh NMPUMEHEHUsS 3HAHUH TPH
pelleHNH 33a]1a4, BO3HUKAIOIIUX B MOCIEAYIONIEH MpophecCHOHATbHON AEATEIbHOCTH.

B mporpammy BKIIIOYEHO CoOJiepXKaHHWE, HalpaBIeHHOEC Ha (OpPMHUpOBaHUE Yy CTYICHTOB
KOMIIETEHIINH, HEOOXOAMMBIX s KauecTBeHHOro ocBoeHus IIIICC3 na 0a3e 0OCHOBHOTO OOIIEro
o0pa3oBaHMs C TIOJyYeHHEM CpemHero oO0Iero o0pa3oBaHUsS; MPOrpaMMBI  TOJATOTOBKH
cnernuanuctos cpeanero 3BeHa (IIIICC3).

[Iporpamma yueOnot mucuurmiuabl [1/1.03 ®usuka sBiaseTcss OCHOBOM MJisi pa3pabOTKH
pabounx mporpamMMm, B KOTOpPHIX MpOQecCHOHANbHBIE 00pa30BaTEelbHbIE OpPTaHHU3alUH,
peanu3yionye 0o0pa3oBaTENbHYI0 MpOTpaMMy CpeaHero ooOmero oOpa3oBaHHs B Tpeneax
ocoenus [IIICC3 na Gaze ocHOBHOro oOImiero oOpa3oBaHUs, YTOUHSIOT COJEp)KaHUE YdeOHOIro
MaTepHualia, IOCIEeI0BaTeIbHOCTh €r0 HW3yUYeHHs, pachpelesieHne Y4YeOHBIX YacoB, TEMATHKY
pedeparoB, UHAUBUAYAIBHBIX MPOCSKTOB, BUABI CAMOCTOSTENBHBIX pabOT, YUUTHIBAas CHEHHPUKY
MporpaMM TMOJATOTOBKM CHEIHAIMCTOB CPEAHEro 3BeHa, OcBanBaeMoW mpodeccuu Wiu
CIELUAIBHOCTH.

[IporpaMMa MOET HCHOJIB30BATHCA OPYTMMH NPOPECCHOHATBHBIMU 00pa30oBaTeIbHBIMU
OpraHM3aIHsIMH, PEATU3YIOMIME 00pa30BaTeNbHYI0 MPOTPaMMy CPETHET0 00IIero o0pa3oBaHus B
npeaenax ocsoenus (IIIICC3) Ha 6aze ocHOBHOTO 0011er0o 00pa3oBaHUsI.
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OBIIASI XAPAKTEPUCTUKA YYEBHOW JUCHUIIINHBI I1]1.03 ®PU3UKA

B ocnoBe yuebHo# nucrumuunsl 11]].03 ®usnka yexur yctaHOBKa Ha (OpPMHpPOBAHUE Y
o0yyaeMbIX CHCTEMbl 0a30BBIX MOHATUN (PU3MKH U NPEACTaBIECHUN O COBPEMEHHOH (u3nueckoin
KapTHHE MHpa, a TaKkKe BHIPAa0OTKA YMEHHUH TPUMEHATh (U3MYECKHME 3HAaHUS KaK B
poeCCHOHATILHOM 1eATEIbHOCTH, TaK U JUIs PELIEHUs )KU3HEHHBIX 3a/1a4.

MHorue MmoyoKeHusl, pa3BUBaeMble (DU3UKOH, pacCMAaTPUBAIOTCA KaK OCHOBA CO3JAHHS U
UCIOJIb30BaHUS HMH(OPMALMOHHBIX M KOMMYyHHKalMOHHbIX TexHonoruih (MKT) — ognoro us
HanboJee 3HAYUMBIX TEXHOJIOTHYECKUX TOCTHKEHUN COBPEMEHHON [IMBHIIM3AIHH.

dusmka JaeT KoY K MOHUMaHUI0 MHOTOYKMCICHHBIX SIBIEHUI U MPOLECCOB OKPYKAIOILEro
MHUpa (B €CTECTBEHHO-HAYUYHBIX 00JIACTSAX, COLIMOJIOTUH, SKOHOMUKE, SI3bIKE, JIUTEpaType u ap.). B
¢buzuke GOpMUPYIOTCS MHOTHE BUABI JEATEIbHOCTH, KOTOPbIE UMEIOT METalpeIMETHBIN XapakTep.
K HUM B nepByro ouepelb OTHOCATCA: MOJEIMPOBAHUE OOBEKTOB M IIPOLECCOB, NMPUMEHEHHE
OCHOBHBIX METOJIOB MO3HAHMs, CUCTEMHO-MH()OPMAIIMOHHBINA aHaIu3, (POPMYIMPOBAHUE TUIIOTES,
aHaJIU3 U CUHTE3, CpaBHEHUE, 0000IleHNE, CUCTEMATH3allus, BbIBIEHUE TPUUYUHHO-CIIEACTBEHHbIX
CBsi3el, IMOMCK aHAJOroB, yIpaBlIeHUE OOBEKTaMU M IpoleccaMu. MIMEHHO 3Ta AMCLMIUIMHA
MO3BOJISIET MO3HAKOMUTH CTYJIEHTOB C HAyYHBIMH METOAAMHU IO3HAHUS, HAyYUTh MX OTJIMNYAThH
TUIIOTE3Y OT TEOPUH, TEOPUIO OT SKCIIEPUMEHTA.

®u3rka UMEET OUeHb OOJIBLIOE U BCEBO3PACTAIOIIEE YMCIIO MEXIUCLUUIIIIMHAPHBIX CBA3EH,
IIpUYEeM Ha YPOBHE KaK IMOHATHHHOrO ammapaTa, Tak M MHCTpyMmeHTapus. CKazaHHOE IO3BOJISET
paccMaTpuBaTh (PU3MKY Kak METaJWCIHILIMHY, KOTOpas MPEAOCTABISCT MEXKIUCIUILTNHAPHBIN
A3BIK JJIs1 OIUCAHUS HAyYHOM KapTHHBI MHpA.

OusmKa SBISAETCA CUCTEMOOOPA3YIOMMM (AKTOPOM Il €CTECTBEHHO-HAYYHBIX Y4YeOHBIX
IIPEIMETOB, MOCKOJbKY (PU3MUYECKHE 3aKOHBI JIe)KAaT B OCHOBE COJIEpXKaHMsI XUMMH, OHOJIOTHH,
reorpaduu, aCTPOHOMUHU U CIECIMUAIBHBIX JUCHUIUIMH (TEXHUYECKAas MEXaHHKa, HJIEKTPOTEXHHKA,
9JIEKTPOHUKA U JIp.). YueOHast qucuuiinia «Pu3nkay co3aaeT yHuBepcalbHyo 0a3y 17 U3y4eHus
o0mienpopecCuOHaNbHBIX M CHEUUANbHBIX  JUCHUUIUIMH, 3aKjiaabiBas  (QyHIaMeHT s
MOCTIETYIOIIEro 00y4eHus CTYA€HTOB.

O6uagast TOrMYecKol CTPOMHOCTBIO M ONMMPAsCh HA SKCIIEPUMEHTANbHbIE (aKThbl, yueOHas
mucuumuinHa [1]1.03 dusuka popmMupyer y CTyJeHTOB MOAJMHHO HAyYHOE MUPOBO33peHne. dusnka
SIBJIIETCS OCHOBOM YUEeHHsI O MaTepUaIbHOM MUPE U petiaeT npoOieMbl 3TOr0 MUpa.

N3zyuenne ¢puszuku B mpohecCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3ALUAX, PEATU3YIOLINX
o0pa3oBaTeNbHYI0 MPOrpaMMy CpeiHero obmiero odpazoBanus B npejaenax ocsoenus [IIICC3 na
06a3e OCHOBHOTo 0OwIero o0pa3oBaHMs, UMEET CBOM OCOOCHHOCTH B 3aBHUCHMOCTH OT HpOQuIIs
npodecCuoHAIbHOTO 00pa30BaHusl. ITO BBIPAXKAECTCS B COACPIKAHUU OOYyUECHHS, KOJTUYECTBE YACOB,
BBIJIC/IIEMBIX Ha M3Y4YEHHE OTJENbHBIX TE€M IPOrpaMMbl, INIyOWHE HX OCBOCHMS CTYAEHTaMH,
o0beMe M XapakTepe MPaKTUYECKUX 3aHATUH, BUAAX BHEAYAUTOPHOM CaMOCTOSITENIbHON paboThI
CTYJEHTOB.

IIpu ocBoenun cnemuanbHocTH  CIIO TexHmuyeckoro mpodmis mpodeccHoHaTEHOTO
obpa3zoBanus pusnka usydaercs Ha 6azoBoM ypoBHe PI'OC cpennero obmero oopazoBaHus, mpu
ocoenuu npodeccuit CI1O u cneunansrocteit CIIO TexHudeckoro npoduiis npodeccuoHalIbHOTO
oOpa3zoBanus (u3Mka u3yyaercs Ooniee yriayOiieHHO, Kak mpoduiabHas ydeOHas JUCLMIUIMHA,
YUMTBIBAIOLIas CIeU(PUKY OCBauBAaEMBbIX MPodecCuil Wi CelHaTbHOCTEH.

Conepxanne y4yeOHOM AMCHUIUIMHBI, peau3yeMoe MpU IMOATOTOBKE OOydYaOLIUXCS I10
npodeccussiM M CHEUUAITBHOCTSIM  €CTECTBEHHO-HAy4yHOTo mnpoduis mHpodecCHOHaIBLHOrO
o0pa3oBaHMs, HE HUMEET SBHO BBIPAKEHHONW NPOQWIBHONW COCTABISIONIEH CHEIHATIbHOCTH,
OTHOCSIINECS K STOMY Mpoduiro o0ydeHns, He UMEIOT PEUMYIIIECTBEHHON CBS3H C TEM WJIH WHBIM
pazznenoM pusnku. OHAKO B 3aBUCUMOCTH OT nonydaemoit npodeccun CIIO unm cnenuanbHOCTH
CIIO B paMKkax ecTeCTBEHHO-HAy4YHOTO Tpoduist mpodecCunoHaAIBbHOTO 00pa30BaHuUs MTOBHIIIICHHOE
BHUMaHHE MOXET OBITh YJEJIEHO M3y4eHUIo pasnena «MonekynspHas ¢usuka. TepMoauHaMukay,
OTAENBHBIX TeM pazfena «DJIEKTPOANHAMHKA» M OCOOEHHO TEM 3KOJOIMYECKOro COJCpXKaHMS,
MPUCYTCTBYIOIIUX MOYTH B KAXKJI0M paszere.



Teopernueckue cBeAeHUs MO (U3UKE AOMOJHSAIOTCS JEMOHCTpALMsIMH U J1a0OpaTOPHBIMU
paboTtamu.

N3yuenue o6meoOpa3oBaTenbHOM yueOHOW mucumrumnabl [1J].03 dwusuka 3aBepiiaeTcs
MOJIBEICHUEM UTOroB B ¢opMe audGepeHIUPOBAHHOTO 3aueTa WM JK3aMeHa B paMKax
MPOMEKYTOYHOM arrecTanuu cTyAeHToB B mpornecce ocBoeHus [IIICC3 ¢ momydyeHueM cpegHero
o01miero oopazoBaHusl.

MECTO YYEBHOM JJUCIUILJINHBI B YYEBHOM ILJTAHE

VYuebnas mucumrumHa [1/1.03 ®dusuka sBnsercs y4yeOHBIM NpPEAMETOM IO BBIOOPY U3
oOs3aTtenpHOM  TpenMmeTHord oOmactn  «EcrectBennbie Haykm» @DPI'OC  cpeanero ooOmiero
oOpa3oBaHUs.

B nmpodeccuonanbHblx 00pa3oBaTebHBIX OPraHU3aLMX, peau3yoIIuX 00pa30BaTEIbHYIO
IporpaMMy cpeaHero oouiero oOpasoBaHust B npeaenax ocBoeHust IIIICC3 na 0aze ocHOBHOIO
obero oOpa3oBanus, yueOHas aucuumuinHa I1J1.03 dusnka usyuyaercs B o01eo0pa3oBaTeIbHOM
ke yaeonoro ruiana [IICC3 Ha 6a3e ocHOBHOTO 0011ero 00pa3oBaHus ¢ OTYYCHUEM CPEIHETO
obmiero oopaszosanus (ITIICC3).

B yuebnpix mmana IIIICC3 mecto ywyeOnoit mucuurumnel [1/1.03 ®usuka — B coctaBe
o011eo0pa3oBaTeIbHbIX YUYEOHBIX MUCHUIUIMH IO BBIOOpPY, (QOPMHUpPYEMBIX H3 00s3aTENbHBIX
npeametHeix obnacreir @I'OC cpexnero obmero obOpaszoBanms, ansi — crenuansHocTeir CIIO
COOTBETCTBYIOLIETO MPOoduiIst MpodhecCHOHAIBHOI0 00pa30BaHusl.

PE3YJbTATBI OCBOEHUSA YYEFHOM JUCITATITAHBI

OcBoenue conepxxkanust yueOnoit aucruruinael [1][.03 dusuka obecrnieunBaeT HOCTUKEHUE
CTYJIEHTaMH CJIEeIYIOUINX PEe3yIbTaTOB:

* TUYHOCIHDBIX:

- YyBCTBO TOPAOCTH U yBaKEHUS K UCTOPUM U JOCTHXKEHUSM OTEUECTBEHHOU (hu3mueckoin
Hayky; (U3MYECKH TpaMOTHOE IIOBEJIEHHE B MPO(ECCHOHANBHOM NEeATENbHOCTH U OBITY IpH
oOpallleHuu ¢ MpudOpamMu U yCTPOMCTBAMH;

- TOTOBHOCTb K IMPOJOJKEHHIO OOpa30BaHUs W TOBBIIICHUS KBaNU(UKAIMU B M30paHHON
npodecCHOHANBEHON AEATeIbHOCTH U OOBEKTHBHOE OCO3HAHHE PO (PU3NYECKUX KOMIIETCHIIUH B
3TOM;

- YMEHHUE HCHOIB30BaTh JOCTHKEHHS COBPEMEHHOW (U3NYecKol HAayKh U (PU3NYECKUX
TEXHOJIOTUH JJIs1 IIOBBIIIICHU A COOCTBEHHOI'O HHTCIICKTYAJIbHOI'O Pa3BUTHA

B BbIOpaHHOU MPOo(hecCHOHATBHON e TeNIbHOCTH;

- YMCHHEC CaMOCTOATCIBHO I[O6I)IBaTI) HOBBIC IJIA cebs (1)I/ISI/I‘-I€CKI/I€ 3HaHUA, UCIIOJIBb3YyA IJIA
3TOTO JOCTYIHBIE UCTOYHUKU HHPOPMAIIHH;

- YMCHHC BBICTpaMBaTb KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHWSA B KOMaHIAC II0 PEIICHUIO
0o0ImHKX 3a7a4;

- YMCHHC YIIPaBJIATH CBOEH ITO3HABATEILHOU ACATCIBbHOCTBIO, IMPOBOAHUTH CaMOOIICHKY
YPOBHSI COOCTBEHHOTO MHTEJIIEKTYAIbHOTO PA3BUTHS;

* MemanpeomMemmbix.:

- WUCTHONB30BAaHUE pAa3JMYHBIX BHUJIOB [I03HABATEIHHOW JEATEIHHOCTH [UISI PEIICHUS
@HSquCKI/IX 3aaa4, MNOPHUMCHCHUC OCHOBHBIX MCTOJOB ITO3HAHUA (Ha6J'IIO)IeHI/I$I, OITMCaHMHA,
M3MEpEHUs], SKCIIEPUMEHTA) IJIs U3YUCHHS PA3TUYHBIX CTOPOH OKPY KaloIel 1edCTBUTEIHHOCTH;

- HCIIOJB30BAaHMWE€ OCHOBHBIX HHTCIUICKTYaJIbHBIX onepaunﬁ: INOCTAaHOBKM 3aJJa4H,
dbopMynupoBaHHs THUIOTE3, aHAIW3a M CHUHTE3a, CpPaBHEHUsS, OOOOIICHHS, CHCTeMAaTHU3allHH,
BBISIBIICHUS TTPHUYMHHO-CJICICTBEHHBIX CBSI3€H, TIOMCKA aHAJIOTOB, ()OPMYIHUPOBAHHS BBIBOJOB LIS
M3YyYEHUS Pa3IU4YHBIX CTOPOH (PU3MYECKHX OOBEKTOB, SBICHMA M MPOIECCOB, C KOTOPBIMHU
BO3HHMKAET HEOOXOAMMOCTh CTAJIKMBATHCA B MPodecCHOHAIBHOM cdepe;

- YMCHHC I'CHCPUPOBATH UACU U ONIPCACIIATL CPCACTBA, HCOGXOIII/IMBIC JAJId UX peain3aluu;



- YMEHHUE HCIIONb30BaTh Pa3InyHble HCTOUHUKH JUIA MOdy4YeHus pusndeckoit nHpopmauu,
OLICHUBATh €€ JOCTOBEPHOCTb;

- YMEHHE aHaJIU3UPOBATh U MPEJCTABIATH HH(OPMALIMIO B Pa3IMYHbIX BUIAX;

- yMeHHE NYOJIWYHO NPEACTaBIATH pe3yJabTaThl COOCTBEHHOIO MCCIEIOBAaHMSA, BECTH
JUCKYCCUM, TOCTYIHO H TapMOHUYHO CoueTas coJepkaHue u (opMmbl MpeacTaBisieMoit
uH(pOpMaINH;

* NPEOMEMHbBIX:

- c(hOpMHUPOBAHHOCTHU TPEACTABICHUN O pOJIM U MecTe (U3HKU B COBPEMECHHON HAy4YHOU
KapTUHE MHpA; MOHUMaHHe (PU3NYECKON CYIIHOCTH HaOIroAaeMbIX BO BceeneHHOM siBiIeHUM, poiu
¢bu3uk B GOPMUPOBAHUU Kpyro3opa u (PyHKIMOHAIBHON T'PAMOTHOCTH YEJIOBEKA IJI PEIICHUs
MIPAKTUYECKUX 3a/1a4;

- BJAJICHHE OCHOBOIOJIATAIOMUMH  (U3NUYECKUMHU MOHATUSAMH, 3aKOHOMEPHOCTSMH,
3aKOHAMU U TEOPHUSIMH; YBEPEHHOE UCIIOIb30BaHNEe (GU3UUYECKON TEPMUHOJIOTUU U CUMBOJIHKHY;

-BJIaJICHUE OCHOBHBIMM METOJAaMU HAy4HOI'O T[I03HAHUS, MCIONb3YEMbIMH B (U3HKE:
HaOII0/IEHUEM, OITUCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

- yMmeHusi o0pabaThIBaTh pe3yJbTaThl M3MEPEHHUH, OOHAPYKMBATh 3aBUCHMOCTH MEXKIY
(bu3MYECKUMHU BEeTHUYMHAMU, OOBSCHSTH MMOJYYCHHBIE PE3YJIbTAThI U JeJIaTh BBIBOIBI,

- c(OPMHUPOBAHHOCTh YMEHUS peliaTh PU3NUECKUE 3a/1a9H;

- cOpPMHUPOBAHHOCTh YMEHHSI IPUMEHSTH TMOJYYCHHbIC 3HAHUS Ui OOBSICHEHUS YCIOBUMN
poTeKaHus (PU3NIECKUX SIBIICHUH B IPUPOJIE.

* TUYHOCMHBIX PE3VIbMamos 0C80EHUsL NPOSPAMMbI 60CHUMAHUSL:

JIP 7 - oco3HamoUmuMid NPHOPUTETHYK) LEHHOCTh JIMYHOCTHM YEJOBEKA; YBAKAIOIIMI
COOCTBEHHYIO U UYXKYI0 YHHKAIbHOCTh B Pa3jMYHBIX CHTyalusX, BO Bcex (opmax M BHAAX
NEATEIbHOCTH.

JIP 10 - 3aborsammiics O 3alIuTe OKpY’KaroUled cpenpl, COOCTBEHHOW U 4YyXoH
0€301MacHOCTH, B TOM YHclie IU(PPOBOI.



TEMATHUYECKOE INTAHUPOBAHHUE
Texuuyeckuit mpodmib MpodheccCHOHATEHOTO 00pa30BaHUS
[Ipu peanuzamuu coaepkanusi oOmieoOpa3zoBaTeabHON  yueOHOUW mucruruimabl  [1/1.03
@usnka B npenenax ocsoenus I[1I133C na 6aze ocHOBHOro 00IIET0 0Opa30BaHMS C MOTYyYCHHEM
CpemHero o0Iero o0pa3oBaHusi MaKCUMalIbHAs y4eOHast Harpy3Ka 0O0y4arolIiXcsi COCTABIISET:
* 1o cnermanbHOCTH CIIO Texumueckoro nmpoduist 21.02.03. CoopyxeHne u dKCIuTyaTanus
razoHe(dTenpoBogOB U TazoHedTexpanmwmi — 192 dvaca, 3 HUX ayauTopHas (oOs3aTenbHas)
Harpys3ka oOydJarommuxcs, BKIO4as jgabopaTopHble paboTHl,
caMocCTosITeNIbHas paboTa CTYJICHTOB — 66 4acoB.

126 yacoB; BHeayaAMTOpHAas

No . HaumeHnoBanue TeM KoandecTBo yacoB
MaxkcumajabHas KoanuectBo CamocTosTe b
HArpy3Ka ayJIUTOPHBIX YACOB NMpH HasA
ouHO# opme 00ydeHUs pa6ora
BCEro B T.4Y.

NMPaKTH-

YeCKHX

3aHSATHI

2 3 4 5 6

Beenenue ) )
Pasnen 1. MexaHuka 36 20 12 16
Pazpgen 2. MonekynsapHas pu3nka.
TepmoanHamuka. 25 16 8 6
Paznen 3. DnekTpoanHaMuka 45 32 14 13
Pasnen 4. Konebanus v BOJHEI 30 21 { 9
Paznexn 5. Onruka 20 12 6 5
Paznen 6. OcHOBBI crieITHAIBHON TEOPUHU 6 4 ) )
OTHOCHUTEIbHOCTHU
Paznen 7. DnemMeHThI KBaHTOBOW (pU3NKH 17 3 7
Pasznen 8. DBomonus BeeneHHoit 10 7 3
Hroro 192 126 63 66




COJIEP)KAHUE YUYEBHOM JUCITATIINHBI

Beenenue

®dusnka — (yHIaMEHTaNbHas HayKa O IPUPOJIE.

EctecTBeHHO-HAay4YHbIN METOJ I03HAHUS, €T0 BO3MOKHOCTH U TPAaHUIIbI IPUMEHUMOCTH.

OKCcIIepUMEHT U Teopus B Ipolecce MO3HaHWs Npupoisl. MonenupoBaHue (U3NYECKUX
SIBJIGHUH U MpOLecCcOB. PoJb 3KCIIEpUMEHTA U TEOPUHU B IIPOLIECCE MO3HAHMSI IPUPOBI.

@dusnueckas BenuuuHa. [lorpemHocTy n3MepeHui (Qu3MuUecKux BenuuuH. Dusnueckue
3aKOHBI. ['paHUIbl TPUMEHUMOCTH (HU3UUECKUX 3aKOHOB. [IoHATHE O (HU3MUECKON KapTHHE MHpa.
3navenue ¢uznku npu ocsoenuu npodeccuii CIIO u cnenmanprocteit CIIO.

1. Mexanuka

Kunemaruka. Mexannueckoe asuwxkenue. Ilepememenue. Ilyte. CkopocTs. PaBHOMEpHOE
IPSMOJIMHENHOE IBUJKEHHE. Y CKOpeHue. PaBHOIIEpEMEHHOE IIPSIMOJIMHEMHOE JBUYKEHUE.

CoboaHoe nagenue. JIBrkeHue Tena, OpoleHHOro o/ YIJIOM K TOpU30HTY. PaBHOMepHOE
JBUKEHHE 10 OKPYKHOCTH.

3akonbl MexaHuku HetotoHa. IlepBbiii 3akon Hetorona. Cuna. Macca. mnynsc. Bropoit
3akoH HptoToHa. OCHOBHOM 3aKOH KJIaCCUYECKON AMHAMUKH. Tperuii 3akoH HploToHa.

3akoH BceMHUpHOro TsroreHus. I'paBuranuonHoe mnoise. Cuna tspkectd. Bec. CrnocoOb
n3MepeHus macchbl Tesl. Cuibl B MEXaHUKE.

3aKOHBI COXPaHEHUS B MEXAHUKE. 3aKOH COXPAaHEHUS HUMIyJbca. PeakTUBHOE IBHKEHUE.
Pabora cwibl. PaGora moreHmmanbHBIX cui. MomHOCTh. OHeprus. KuHeTwueckas SHEprus.
IloreHunanpHass >Heprus. 3aKOH COXPaHEHUs MEXaHW4YecKOoW sHepruu. IIpuMeHeHne 3aKkoHOB
COXpaHEHUs.

JdeMoHCcTpannmn

3aBUCUMOCTb TPAEKTOPUHU OT BHIOOpA CUCTEMBI OTCUETA.

Buibl MEXaHMYECKOTO ABUKECHHUS.

3aBUCUMOCTh YCKOPEHHMsI T€Jla OT €r0 MacChl U CUJIbI, IEWCTBYIOLIEH Ha Telo.

CrnoxxeHue cuil.

PaBeHCTBO M MPOTUBOIIOIOKHOCTH HANIPABICHUSI CUJ IEHCTBUS U POTUBOJCHCTBUSL.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT JiepopMaLnu.

Cunel TpeHus.

HesecoMocTs.

PeakTuBHOE NBUXKEHUE.

[Tepexon moTeHIMATBLHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

JlabopaTopHbie padoThI

HccnenoBanue IBUKEHUS Tela MO IEHCTBUEM TIOCTOSIHHON CHJIBIL.

W3ydeHue 3aK0Ha COXpaHEHUsI HMITYJIbCA.

CoxpaHeHne MEXaHNUECKOW PHEPTUH NP IBUKEHUU TeJIa MOJ IEHCTBUEM CHII TSHKECTH

U YIIPYTOCTH.

CpaBHeHue paboThl CUIIbI C U3MEHEHHEM KMHETHYECKOW YHEPTUH Teja.

W3ydeHne 3aKOHOB COXpaHEHUs Ha MPUMEpE yAapa I1apoB U OAJITUCTUYECKOTO MasiTHHUKA.

N3yuenne ocobeHHOCTEN CUIIbl TPEHHS (CKOJIBKEHUS).

2. OCHOBBI MOJIEKYJISIDHOM (PM3MKH U TEPMOAUHAMHUKH

OCHOBBI MOJICKYJ/ISIPHO-KHHEeTHYeCKOH Teopuu. MneanpHelii ra3. OCHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHO-KMHETHYECKON Teopuu. Pa3Mepsl M Macca MoJieKyd M aToMoB. bpoyHoBckoe
nwkenue. Juddysus. Cunmbl U dHEPrus MEXMOJEKYJISIpHOro B3aumMoneicTsus. CTpoeHue
ra3oo0pa3HbIX, KUAKUX U TBepAbIX Teid. CKOpOCTH IBMKEHHS MOJEKYJl U HMX H3MEpEeHHe.
WneanbHblii ras. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKONW TEOPUH T'a30B.
Temmepatypa u ee wu3MepeHue. [a3oBbie 3akoHBL. AOCOTIOTHBIA HYJb TEMIIEPATYpBHI.
TepmoauHaMuueckas IIKajga TEMIEPATYpbl. YPaBHEHHE COCTOSHUS MJIIE€AIbHOrO rasa. MosspHas
ra3oBasi IOCTOSTHHAsL.

OcHoBbl TepMoaAMHAMHMKHM. OCHOBHBIE TOHATUS M ONpENENIeHUs. BHyTpeHHssA 3Heprus
cucTeMbl. BHyTpeHHss sHeprus ujeanpHoro rasa. Pabora u Ttemora kak (opMbl nepenadu
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sHeprur. TerIoeMKoCTh. YAeNbHas TEIJIOEMKOCTh. YpaBHEHHE TeruioBoro Oamanca. IlepBoe
Hayvalo TepMOAUHAMUKH. AnuabatHeiid mpouecc. [Ipunnun pefictBus TermnoBoil mammabl. KITJ]
TEIJIOBOTO JBUrareis. Bropoe Hauamo TepmoauHaMuky. TepMoarHaMuYecKas 1IKajga TeMIIepaTyp.
XononunbHble MaluHbL. TeroBbie ABuratenu. OxpaHa npUupoIbl.

CaoiicTBa mapoB. lcnapenue u koHjeHcanusi. HacwllieHHBIH Mmap W €ro CBOWCTBA.
AOCOMIOTHasT M OTHOCUTENbHAsl BIAXKHOCTh BO3Ayxa. Touka pocbkl. Kwumenue. 3aBUCHMOCTBH
TEeMIIepaTypbl KUIIEHUs OT JaBieHus. [leperperslil nap v ero UCroiab30BaHUE B TEXHUKE.

CBolicTBa )KUAKOCTel. XapaKTepUCTUKa KUAKOTO COCTOSIHUS BemlecTBa. [loBepXHOCTHBIN
CJIOM KUAKOCTH. DHEPrus MOBEPXHOCTHOIO ClOA. SIBIEHHMS HA IPAHULE >KUJIKOCTH C TBEPABIM
TenoM. KanusispHele siBIeHUS.

CBoiicTBa TBepAbIX TeJ. XapaKTepUCTUKA TBEPJAOTO COCTOSIHUS BELIECTBA. YIPyrue
CBOMCTBa TBepAbIX Tei. 3akoH I'yka. MexaHnueckue CBOMCTBa TBEpPABIX Tesl. TerioBoe
pacumMpeHye TBepbIX Tel U xkuakocrei. [lmapnenne u kpucramumsanus.

JleMoHCTpanuu

JIBuxeHre OpOyHOBCKHX YaCTHII.

Huddysus.

H3meHeHune AaBlieHus ra3a ¢ U3MEHEHHEM TEMIIEPaTyphl IPU TOCTOSIHHOM 00BbEME.

N3otepmuueckuii 1 n300apHBIN MPOIECCHI.

V3meHeHre BHYTPEHHEH SHEPTryuu Tell IPU COBEPIICHUH PaOOTHI.

Moenu TEIUIOBbIX ABUTATEIEH.

Kunenue Boabl Ipy NOHUKEHHOM JaBJICHUU.

IlcuxpoMeTp u TUTPOMETP.

SIBneHns MOBEPXHOCTHOIO HATSXKEHUSI U CMAYMBAHMUS.

Kpucramnsl, amopdHbIe BemmecTBa, )UAKOKPUCTALNTHIECKUE TEa.

JlabopaTopHbie padoThI

W3mepeHue BIaXXHOCTH BO3TyXa.

W3mepeHre moBEpXHOCTHOTO HATSHKEHUS )KUIKOCTH.

Habmonenune nponecca kpucramuzauuu M3ydenue aegopmaiu pacTsHKEHHUS.

N3yueHune TeniaoBoro pacuimpeHus: TBEPAbIX Tell.

N3ydyeHne ocOOEHHOCTEN TEMI0BOIO PacIIuPEHUS BOBI.

3. DJIeKTPOAMHAMHUKA

JyiekTpUYecKoe ToJie. DJIEKTPUUYECKUE 3apsibl. 3aKOH COXpaHEHHsS 3apsaa. 3aKkoH
Kynona. Dnekrpuueckoe nosne. HanpskeHHOCTh 31eKTpuyeckoro nois. [IpuHuun cynepno3unun
noyneit. Pabora cun anekrpoctatudeckoro mois. [lorennuman. Pa3HOCTh MOTEHIMAIOB.
DOKBUIOTEHIIMAJIbHBIE NMOBEPXHOCTU. CBA3b MEXK]y HANPSIKEHHOCTHIO U PA3HOCTHIO MOTEHIMAJIOB
aNeKTpuyeckoro mois. Juanektpuku B snekTpuueckoM none. [lomspuszamus AMAIEKTPUKOB.
ITpoBomHuKM B anekTpuyeckoM moje. Konnencatopsl. CoenquHeHHe KOHAEHCATOPOB B Oarapero.
DHeprus 3apsKEHHOT0 KOHAEHCATOpa. DHEPrusl AJIEKTPUIECKOTO MOJIS.

3aKOHBI MOCTOSIHHOTO TOKA. Y CIIOBHS, HEOOXOAUMBIE JIJIsl BOSHUKHOBEHUS U MOICPKAHUS
AMeKTpUYecKoro Toka. Cuila TOKa W IUIOTHOCTh Toka. 3akoH Owma s ydactka memu 6e3 D/[C.
3aBUCHMOCTD 3JIEKTPUUYECKOTO COMPOTHUBJICHUS OT Marepuaia, AJWHBI U IUIOMIA[A MONEPEYHOTro
CeUEHHUs TMPOBOJHUKA. 3aBUCUMOCTb DJEKTPUYECKOIO COMPOTUBICHHUS MPOBOAHMKOB OT
TeMIlepaTypbl. JNEKTPOJBIKYIIAs CHJIA HCTOYHMKA TOKa. 3akoH OMa g TOJHOW UEMu.
CoennHenne npoBoAHUKOB. CoeMHEHHE HCTOUYHUKOB AJIEKTPUYECKON SHEpruu B Oarapero. 3akoH
Jlxxoyns—Jlenma. Pabota 1 MOITHOCTE AJIEKTPUIECKOTO TOKA.

TennoBoe neicTBHE TOKA.

DJIeKTPpUYeCKH i TOK B MOJIYNIPOBOJAHMKAX. CobcTBeHHas MIPOBOIUMOCTD
MOJIyIPOBOAHUKOB. [TomynpoBoIHUKOBBIE TPHUOOPEI.

MarnuTHOe nojie. BEKTOp MHAYKIMU MarHUTHOrO moJjs. JleMCTBHE MAarHMTHOIO MOJIA HA
NPAMOJIMHENHBIA TPOBOAHUK C TOKOM. 3akoH Ammepa. B3aumoneiicTBue TOKOB. MarHUTHBIM
noTok. PaboTa mo mepemenieHnto mMpoBOIHNKA C TOKOM B MArHUTHOM TioJie. J[elicTBre MarHUTHOTO



noisi Ha aBwxkymmiica 3apsan. Cuna Jlopenua. OmnpeneneHue yaelbHOrO 3apsna. Y CKOPUTEIH
3apSKEHHBIX YACTHII.

JJIeKTPOMArHUTHAsI MHAYKIUSA. DJIEKTPOMAarHuTHas HHAYKLIMS. BuxpeBoe anexkrpuyeckoe
nosie. CaMOMHyKIUsl. DHEPrusi MarHUTHOTO MOJISL.

JdemMoHCcTpauMu

B3anmonenicTBre 3apsyKeHHBIX TEIL.

[IpoBOIHUKY B AJIEKTPUYECKOM I1OJIE.

JIM3IeKTPUKHY B JIEKTPUUECKOM TIOJIE.

Konaencaropsl.

TennoBoe neiCTBUE IIEKTPUIECKOTO TOKA.

CobcTBeHHast ¥ TPUMECHAs! TPOBOAUMOCTh MOTYIIPOBOIHUKOB.

ITomynnpOBOIHUKOBBINM TUOA.

Tpaunzucrop.

OmneiT OpcTena.

B3aunMopeiicTBre MPOBOIHUKOB C TOKAMH.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MarHUTHBIM I1OJIEM.

DNEeKTpOABUTATED.

DNEKTPOU3MEPUTENBbHBIE IPUOOPBHI.

DNEeKTpOMarHuTHasE UHIYKIUS.

OnbiTel Dapanes.

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

HOCTHU IIPOBOJHUKA.

Pabora anekrporeneparopa.

Tpanchopmarop.

JlabopaTopHbie padoThl

N3ydyenne 3akoHa Owma nans ydacTKa L€NH, MOCIEAO0BAaTEIbHOTO M MapaiieIbHOro
COEUHEHMS IIPOBOIHUKOB.

N3yuenue 3akona OMa /j1s IOJTHOW LIEMH.

N3y4eHue sBIeHUS 3JIEKTPOMAarHUTHON MHIYKLUH.

Onpenenenne k03P GUIIUEHTA MTOJE3HOTO AEHCTBHUS AIEKTPUIECKOTO YaHUKA.

Omnpenenenue TeMnepaTypbl HUTH JIaMITbl HAKQJIUBAHHUS.

Onpenenenne DJIC 1 BHyTPEHHETO CONMPOTUBIICHUS HCTOYHUKA HATIPSHKCHHUS.

4. Kone6anus v BOJIHBI

Mexannuyeckue kosnedanusi. KonebarenpHoe nBkeHHE. ['apMOHMYECKHE KOJICOAHUS.
CBobOosHble MexaHMueckue kojeOaHus. JIuHeiHble MexaHudeckue KoyiebaTeNbHble CHCTEMBI.
[IpeBparieHre 3Hepruu Mnpu KosiedaTenbHOM JBHKeHUU. CBOOOIHBIE 3aTyXalollie MEXaHUUeCKue
KosiebaHus. BeIHYXIeHHbIE MEXaHUYECKUE KoIeOaHusl.

Yupyrue Bosnbl. llomepeunbie ¥ HpOJOJBHBIE BOJHBL. XapaKTEPUCTUKH  BOJIHBIL.
VYpaBHenue 1uiockoi Oerymeit BoiHbl. MHTepdepenuus BosH. [lonatne o audpakuuud BOJH.
3BYKOBBIE BOJIHBL. YJIBTPa3BYK U €ro IPUMEHEHHE.

DJIeKTPOMArHUTHbIe  Koje0aHuss. CBOOOAHBIE  DIEKTPOMAarHUTHbIE  KOJeOaHUs.
[IpeBparienne 3Heprun B KojedaTeaIbHOM KOHTYpE. 3aTyXarolllyie 3JIeKTPOMarHuTHbIE KoJeOaHus.
I'enepaTop He3aTyXaloMIMX JIEKTPOMArHUTHBIX KojeOaHui. BbIHyX/1eHHbIe

anektpudeckue konedanus. [lepemennsiit Tok. I'eHepaTop nepemeHHoro Toka. EMkoctHoe u
UHIYKTHUBHOE CONPOTHBIIEHHUS IEPEMEHHOrO0 TOKa. 3akoH OMa Ui DJIEKTPUYECKOW IIeTH
MEPEMEHHOT0 ToKa. PaboTa U MOLTHOCTh EPEMEHHOT0 TOKA. [ 'eHepaTophl TOKa.

Tpancdopmaropsl. Toku Beicokoit yacToThl. [lonydenue, nepenaya u pacrnpeneneHue

3JIEKTPOIHEPIUH.

DJIEKTPOMATHUTHbIE BOJHBbI. JJCKTPOMAarHUTHOE IMOJIE Kak OCOOBIH BHJ MaTepuH.
DOnekTpoMarHuTHeIe BOJIHBI. Bubpatop ['epmia. OTKpbITHIN KosebaTtenbHblii KOHTYp. M300peTeHue
paauo A.C. IlonoseiM. ITonsTHE 0 pagnocBa3u. [IpumMeHeHNEe AMEKTPOMArHUTHBIX BOJIH.

JemMoHCTpauMu

10



CB0OOOIHBIE 1 BBIHYXICHHbIE MEXaHHUUECKHUE KOeOaHusl.

Pe3onanc.

OO6pa3oBaHue U pacIpOCTpaHEHUE YIIPYTUX BOJH.

UYacroTa koJiebaHMii U BHICOTA TOHA 3BYKA.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuorpaMma rnepeMeHHOro TOKa.

KoHzeHcaTop B ienu NepeMeHHOro TOKA.

Karyiika MHyKTUBHOCTHU B LIENIU IEPEMEHHOTO TOKA.

Pe3onanc B nocneqoBaTeIbHON LENH TEPEMEHHOTO TOKA.

W3nmyueHue u npuem 3J€KTPOMAarHUTHBIX BOJIH.

Pannocss3b.

JlabopaTopHblie paboThI

H3ydeHne 3aBUCHUMOCTH Tepuoja KojaeOaHUN HUTSHOrO (WIM MPYXKUHHOTO) MasiTHUKA OT
JUIMHBI HUTU (WJIK MaccChl Ipy3a).

WNHayKTUBHBIE U EMKOCTHOE CONPOTUBIICHUS B LIETIH IEPEMEHHOI0 TOKA.

5. OnTuka

IIpupona cBera. CKOpOCTh pacipoOCTpaHEHUsI CBETA. 3aKOHBI OTPAXEHUS U IPEIOMIICHUS
cseta. [lonHoe orpaxkenue. JInnzbl. ['na3 kak ontuyeckas cucrema. OnTudeckue npudopkl.

BosinoBble cBoiicTBa cBera. MuTepdepenius cBera. KorepeHTHOCTh CBETOBBIX JIyYei.
Wntepdepennuss B TOHKMX IUieHKax. [lomockl paBHOW Tommuubl.  Kombma HproToHa.
Hcnonb3oBanue unrepdepeHinu B Hayke u TexHuke. Judpakmus ceera. Judpakius Ha miend B
napajuienbHbIX  JydaxX. Judpakumonnas pemerka. [lorsitue o ronorpaduu. [lomspusamus
nonepeuHbix BOJH. [lomspuzauus ceera. [[BoiiHoe mydenpenomuienue. [lomsipounsl. ducnepcus
cBera. Bumpl criektpoB. CriekTpbl ucmyckanusi. CHeKTpbl THOTJIOMEHHS. YIbTpadHoneToBoe U
uH(pakpacHoe u3nyueHus. PenTreHoBckue nyuu. VX npupona u cBoiicTaa.

JleMoHCTpanun

3aKOHBI OTPAKEHUS U MPEIOMIICHHSI CBETA.

IlonmHOE BHYTpEHHEE OTpaKEHHUE.

OnTuueckue MpruOOpHI.

WnTepdepenius cera.

Judpakuus ceera.

ITonspuszanus ceera.

[TosrydeHune ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tosrydenue ciekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PELIETKH.

Crnekrpockor.

JlabopaTopHbie padoThI

N3yuenne n3o0paxeHus MpeIMeTOB B TOHKOM JIMH3E.

Nzydenue nnrepepeHnu u qudpakiiuu CBeTa.

I'pagynpoBKa CIIEKTPOCKOIA U ONPEAEIEHUE ITTMHBI BOJHBI CIIEKTPAJIbHBIX JTMHHUM.

6. DjieMeHTbl KBAaHTOBO (pu3uKu

KBanToBasi onTuka. KBanToBas TUNOTE3a [Tmanka. DOTOHBI. Buemnnii
¢botoanexkrpuyeckuii 3pdext. Buyrpenuuii porospdext. Tumnsl poTosnemMeHTOB.

®usuka atomMa. Pa3Butre B3rA70B Ha CTPOEHHUE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX
cnieKkTpax Bojopoxa. Anepuas monens aroma. OnbiTel D.Pezepdopma. Monens atoma Bogopo/ia mo
H.bopy. KBanToBBIE T€HEPATOPBI.

®du3uka aTOMHOrO0 sApa. EcTecTBeHHass paAMOaKTHBHOCTh. 3aKOH PaguOaKTHBHOIO
pacraga. CrocoObl HaOMIOACHUS W PETHCTpaldu 3apsDKeHHBIX uyacTull. Dddexkr BasumoBa —
UYepenkora. CtpoeHue aToMHOro sifpa. [ledekT maccel, SHEpTrusi CBSI3U U YCTOMYMBOCTh aTOMHBIX
anep. Slnepusle peakuuu. MckyccTBeHHas paauoakTUBHOCTh. [lenenue Tsokenbsix sauep. Llennas
siIepHas peakuus. Ypasisgemas enHas peakius. SAnepueiii peaktop. [lonyuenrne pagnoakTHBHBIX
W30TONOB M HUX NpPUMEHEHHE. bHolornyeckoe JelCTBUE PAJUOAKTUBHBIX  W3JIYyUYEHHIA.
DneMeHTapHbIe YaCTHULIBIL.

11



JemoHCcTpauMu

Doroaddexr.

JluneituaTelie CIEKTPBI PA3IMYHBIX BEIIECTB.

N3nyuenue nazepa (KBaHTOBOI'O T'€HEpATOpa).

C4YeTurK HOHU3UPYIOIIUX U3TYUYECHHM.

IIpakTHyeckne padboThl.

Penrenue 3amau.

7. IBomouus Beenennoii

Crtpoenne u pazBurue Bcenennoil. Hama 3Be3nHas cuctema — lanmaktuka. [pyrue
ranakTuku. beckoneunocte Bceenennoit. Ilonsitue o kocmosiornu. Pacmumpsromasicss Beenennast.
Mogens ropsiueit Becenennoid. Ctpoenue u mpoucxoxaeHue ['anmaktuk. DBomtonus 38e31. [ unoresa
npoucxoxaeHus ConHeuHol cucrembl. TepmosiaepHblii cunTe3. Ilpobinema TepmosiiepHO
sHepreTuku. DHeprust ConHua u 38e31. DBojtonus 38e31. [Ipoucxoxaenre CoaTHEYHON CUCTEMBI.

JleMoOHCTpanuu

Conneunas cucrema (MOJIEINb).

®doTtorpaduu 1IaHeT, ceIaHHbIe ¢ KOCMUYECKUX 30H/I0B.

Kapta Jlynsl u nnauner.

Crtpoenue u 3Boso1us BeeneHnoii.

IIpumepHbie TeMbl pedepaToB (I0KIaT0B), HHAUBHAYAJTbHBIX MIPOEKTOB

Anekcanap I'puropreBud CTONIETOB — PYCCKUN (HU3HK.

Anekcanap CremanoBud [1omoB — pycckuil yueHsIid, H300peTaTesb paano.
AnbpTepHaTUBHAs YHEPrEeTUKA.

AKycTH4eCKHE CBOMCTBA IOJIYIIPOBOHUKOB.

Annpe Mapu AMiiep — OCHOBOITOJIOKHHK JIEKTPOJUHAMUKH.
ACUHXPOHHBIN JIBUTaTEb.

Actepounnsl.

AcCTpOHOMMSI HAIINX JHEH.

AtomHast pusuka. M3otonsl. [Ipumenenne painoakTUBHBIX U30TOIOB.
beckoHTakTHBIE METO/IBI KOHTPOJIS TEMIIEPATYPHI.

bunossipHble TPaH3UCTOPHI.

bopuc CemenoBuu SIkobu — pusuk u n3o0peraress.

Benuuaiiiue oTKpbeITHS (U3HKH.

Buibl anexkTpuueckux paspsaaoB. DIEKTPUUECKHUE pa3psiibl Ha CIy»KOe ueloBeKa.
Bnusaue nedexroB Ha puznyeckre CBOWCTBA KPUCTAIIIOB.

Bcenennas u TemHas matepus.

lNanuneo 'anuneil — ocHOBATENb TOYHOIO €CTECTBO3HAHUS.

l'onorpadust u ee mpUMeHEHHE.

JIBr>KeHue Tera IEPEMEHHONU MacChl.

Judpaxius B HalIen )KU3HU.

Kunkue kpucrtaibl.

3axonbl Kupxroda st 37eKTpUuecKoil Lemnu.

3aKOHbBI COXpaHEHUSI B MEXaHUKE.

3HaueHue oTKpbITHil ["anmues.

Urops Bacunbesuu KypuaTtoB — (pu3uk, opraHu3atop arToMHONW HAyKH U TEXHUKH.
Hcaak HproToH — co3paTens Kiaccu4eckoil Gpusmki.

Hcnons30BaHue 3IEKTPOIHEPTUN B TPAHCIIOPTE.

Knaccudukanus 1 xapakTepUCTHKH 3JI€MEHTapHBIX YacTHII.
KoHcTpyK1MOHHAas MPOYHOCTh MaTepHalia U €€ CBA3b CO CTPYKTYPOil.
KoHcTpykuus u Bubl 1a3epoB.
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. KpunosnexrpoHnka (MUKpPO3IEKTPOHUKA U XOJIOL).

. JlazepHble TEXHOJIIOTMU U X UCIIOJIb30BaHUE.

. Jleonapo na Bunun — y4eHsbIil 1 n300peraTeb.

. MaruutHble u3mMepeHus (MPUHIUIBI TOCTPOSHUS TPUOOPOB, CIOCOOBI U3MEPEHH

MarHUTHOTO MTOTOKA, MATHUTHON UHYKIUN).

. Maiixn @apaneit — co3aarenb yueHHs 00 AIEKTPOMarHuTHOM II0JIE.

. Makc Ilnank.

° MeTtoa MEe4EHBIX aTOMOB.

. MeTo1p1 HaOJIIOIEHUS U PETHCTPAIMH PAIUOAKTUBHBIX U3JIyYEHUN U YaCTHII.

. Meroasl onpeieneHus IIOTHOCTH.

. Muxaunn BacunbeBrud JIOMOHOCOB — y4Y€HBIN SHIUKIONEIUCT.

. Mopenu aroma. OnsiT Pesepdopra.

. MonekysipHO-KMHETUYECKasi TEOPUs UCaIbHBIX Ta30B.

. MounHus — ra3oBblil pa3psi B IPUPOIHBIX YCIOBUSIX.

. Hanorexnomorust — MexAUCHUIUIMHApHAs o00jacTh ¢GyHAAMEHTAIBHOM U
MPUKJIATHON HAYKH U TEXHUKH.

. Huxona Tecna: »xu3Hb 1 HEOOBIYAHBIC OTKPBITHS.

Hukomnaii Konepauk — co3znarens relMoueHTPUYECKON CUCTEMBI MUPA.
Hunbsc bop — onuH U3 co3pareneid COBpEeMEHHOMN (U3HKH.
HyxkneocunTes Bo Beenennoi.

OO0mpsicHeHne GOTOCHHTE3A C TOUKU 3PEHUS (PUUKH.

OnTHueckue sBJICHUS B IPUPO/IE.

OTKpbITHE U IPUMEHEHUE BHICOKOTEMIIEPATYPHON CBEPXIIPOBOAMMOCTH.
[IepeMeHHBIN JIEKTPUYECKUI TOK U €r0 IPUMEHEHUE.

[Inma3zma — 4eTBepTOE COCTOSHUE BEIIECTBA.

[Tnanetsr CoTHEYHON CHCTEMBI.

ITonynpoBOIHUKOBBIE TaTYUKH TEMIIEPATYPHI.

IIpuMeHeHHe KUAKUX KPUCTAIUIOB B IIPOMBIILIJIEHHOCTH.

IIpuMeHeHue A1epHBIX PEAKTOPOB.

ITpupona peppomarnerusma.

ITpo6nembl 3KOI0TUH, CBSI3aHHBIE C UCTIOIB30BAHUEM TEIIOBBIX MAIIIMH.
IIponsBoacTBO, nepeaya U UCII0JIb30BAHUE DIIEKTPOIHEPTUH.
[Ipoucxoxnenne COMHEYHOU CUCTEMBI.

[Ibe30anexTpruyeckuii 3PPeKT ero NnpuMeHeHue.

PasButne cpencTs cBs3M U paguo.

PeakTuBHBIE ABUTaTENN U OCHOBBI paOOTHI TEIJIOBOM MAIlIUHBI.
PennkroBoe u3nydeHue.

Pentrenosckue styun. Mcropust otkpseitus. [Ipumenenne.

Poxzaenue v 3BoIOLMS 3BE3.

Ponp K.O.1{101K0BCKOT0 B pa3BUTUH KOCMOHABTHUKH.

CBeT — JIeKTpOMarHuTHasi BOJIHA.

° Cepreii [1aBnoBuu KoposieB — KOHCTPYKTOP U OPTaHU3aTOP MPOU3BOJICTBA PAKETHO-
KOCMHYECKOU TEXHUKHU.
. Cwutbl TpeHus.

CoBpeMeHHasI CITyTHUKOBASI CBSI3b.
CoBpemeHHas (u3ndeckas KapTUHA MHpa.
CoBpeMeHHbIE CPECTBA CBA3H.

CoJHIlE — UCTOYHHK XKU3HU Ha 3eMIIE.
Tpancdopmaropsi.

13



XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOU JEATEJIBbHOCTHA

CTYAEHTOB

XapakTepHUCTHKa OCHOBHBIX BHJOB JISTEIBHOCTH CTYICHTOB (Ha YPOBHE YIEOHBIX NEHCTBHIA)

BBenenue

YMeHUs TOCTAHOBKH eIl AEATENbHOCTH, INIAHUPOBAHMUSI COOCTBEHHON AEATEIBHOCTH
JUISL TOCTIDKCHUS TTOCTAaBIICHHBIX LENEH, MPEIBUICHNUS BO3MOXHBIX PE3YJIbTaTOB 3THX
JIEWCTBHUHN, OPTaHU3AIMH CAMOKOHTPOJIS M OIEHKHU IOJMYYECHHBIX PE3yIbTaToB. Pa3BuTHe
CIOCOOHOCTH SICHO M TOYHO M3JaraTb CBOW MBICIH, JIOTHYECKH OOOCHOBBIBATH CBOIO
TOYKY 3pEHUsI, BOCIIPUHMMATh M aHAJIM3MPOBaTh MHEHHsI COOECEIHUKOB, NMpPU3HABAs
IpaBO JPYroro 4YejoBeka Ha WHOe MHeHuWe. lIponsBeneHue m3MepeHHst (U3UUECKHX
BEIMYMH M OIIEHKAa TpaHUIBl TOrpemHocTedl u3MmepeHuil. IlpencraBneHue rpaHUILBI
MOTPENIHOCTEH U3MEPEHUH IPU MTOCTPOCHUH IpadrKOB. YMEHHE BHICKAa3bIBATH THIIOTE3bI
Uit o0bsicHeHUs] HaONIOJaeMbIX SIBICHWH. YMEHME Npeajarath MOJENIU SBICHHU.
VYKa3aHue TpaHMI] TPUMEHUMOCTH (DU3UUECKHX 3aKOHOB. [370K€HHE OCHOBHBIX
MIOJIOKCHUH COBPEMEHHOI Hay4YHOW KapTHHBI Mupa. [IpuBeneHne nmpuMepoB BIMSHHSA
OTKpBITHH B (HU3MKE HAa TIporpecc B TEXHHUKE M TEXHOJOTHMH IPOU3BOJICTBA.
Hcnons3oBanue MHTEpHETa ISl TOMCKA MH(OPMAIIHH.

1.MEXAHUKA

3aKOHBI
HrroTona

MEXaHUKH

OOBsicHEHNE IEMOHCTPAIIMOHHBIX AKCIIEPUMEHTOB, MOATBEP>KIAIOIINX 3aKOH HHEPIIHU
Hsmepenne maccsl Tena M3MepeHne CUIIbI B3aUMOJEUCTBUS TEN

Beruncrnenue 3Ha4eHNs CHIT IO U3BECTHBIM 3HAUYEHUSAM MAaCC B3aMMOJAEHCTBYIOIINX TEN U
ux

YCKOpEHUM

Bolunciienue 3Ha4e€HUsl yCKOPEHUH Tell 10 U3BECTHBIM 3HAYCHUAM ACHCTBYIOIUX CUII U
Macc Tel

CpaBHeHHUE CUIIBI IeHICTBHS U IPOTHUBOJCHCTBUS

IIpuMmeHeHne 3aKOHA BCEMUPHOIO TATOTEHUS IIPU pacyeTax CUJI U yCKOPEHUI
B3aMMOJICHCTBYIOIIUX TEI

CpaBHeHHne ycKOpeHHs: CBOOOIHOTO najieHus Ha ruianerax CoNHEYHOH CHCTEMBI
BblienieHne B TeKcTe yueOHHKA OCHOBHBIX KaTeropuii HaydHOH HH(pOpMaIn

Kunemarnka.

[IpencraBneHne MEXaHUIECKOTO ABMKEHHS TeJla yPaBHEHUSIMH 3aBUCHMOCTH KOOPIMHAT
U NPOEKLHeH CKOpoCTH OT BpeMeHH. [IpeacTaBieHne MEXaHWYECKOTO JBHIKCHUS Tella
rpauKaMy 3aBUCIMOCTH KOOPJMHAT U MIPOEKINEH CKOPOCTH OT BPEMEHH.

Omnpenenenne KOOPAWHAT TPOHAEHHOTO ITyTH, CKOPOCTH W YCKOPEHMs Tesia II0
rpadukaM 3aBHCUMOCTH KOOPAMHAT U TPOEKIHH CKOPOCTH OT BpeMeHH. OrpereseHue
KOOpPAWHAT TIPOWIEHHOTO IIYTH, CKOPOCTH M YCKOPEHHS Tela 10 YypaBHEHUSAM
3aBHCUMOCTH KOOPIAMHAT M TPOEKUUH CKOpPOCTH OT BpeMeHH. IIpoBeneHue
CPaBHUTEIHHOTO aHaJIN3a PAaBHOMEPHOTO M PaBHONEPEMEHHOTO IBIDKEHHH. YKa3zaHHe
WCTIONIB30BAaHUSI  [IOCTYNATEJbHOTO W BpallaTeNbHOTO  JBHKEHHH B  TEXHHUKE.
[IprnoGperenne ombiTa pabOTHI B TPYyMIE C BBHIIOJHEHWEM Pa3lWYHBIX COLMAIBHBIX
poneil. Pa3paboTka BO3MOXKHOH CHCTEMBI JOEHCTBHA W KOHCTPYKIHH  JUIA
SKCHEPUMEHTANBHOTO ONPEAEICHUS KHUHEMAaTHUECKUX BEIUYHH.

[IpencraBienne HHPOPMAMHU O BUIAX JBIKCHUS B BUJIC TaOJIHIIBL.

3aKOHBI
MeXaHUKe

COXpaHCHHUA B

IIpumeHeHNe 3aKOHa COXpaHEHUs HMITYJbCca JJIsi BBIYMCIEHUS M3MEHEHUH CKOpocTeit
TeN MPH WX B3aMMOJCUCTBUSIX. M3MepeHHme pabOTHI CHJI M W3MEHCHHE KHHETHYECKON
SHEprud Tena. BeramcieHrne paboThl CHII U U3MCHECHUS KHHETHYCCKOW JHEPTUU Teja.
Brruuciienne MOTeHNMAIbHOW SHEPTUM Ted B TpaBUTAMOHHOM mone. OmpejeneHue
MOTEHIIMAIBHON HEPTHH YIPYTO Ae(HOpMUPOBAHHOTO Telia IO U3BECTHOH nedopmanun
U KecTKocTu Tena. [IpuMeHeHHe 3aKoHa COXpPAaHEHHUS MEXaHWYECKOW SHEpPruH IpHu
pacueTax pe3yJIbTaTOB B3aUMOJICHCTBUN TeN TPABUTAIMOHHBIMU CHJIAMH WU CHUJIAMHU
YOpyrocru. Vkazanue TpaHull IPpUMEHUMOCTHU 3aKOHOB MEXaHUKH.

VYkazanue y‘ICGHHX JUCHUIUIMH, TPH HU3YUYCHHUHU KOTOPBIX MCIIOJB3YIOTCA 3aKOHbBI
COXPaHEHUS.

2. OCHOBBI MOJIEKYJISPHOM ®U3UKHW U TEPMOJMHAMUKH

OCHOBBI MOJIEKYJISIPHOM
KUHETUYECKOUN TeOpHH.
W neanbHbli ras

BeimosHeHHEe  9KCHEPUMEHTOB,  CIyXKallUMX I OOOCHOBAaHHMS  MOJIEKYJISIPHO-
kuHernueckoil reopun (MKT). Pemenue 3agad ¢ nmpuMeHEHHEM OCHOBHOTO ypaBHEHHMS
MOJIEKYJISIPHO-KUHETHYECKOH TeopuH ra3oB. OnpenesneHue NapaMeTpoB BELIECTBA B
ra3oo0pa3HOM COCTOSSHUM Ha OCHOBaHMHM YDPaBHEHUSI COCTOSHUS MWICaIbHOIO Tra3a.
Omnpenenenne napaMeTpoB BELIECTBA B Ta3000pa3sHOM COCTOSHMU M IPOMCXOJSIINX
nporeccoB mo rpadukam 3asucumoctd p (T), V (T), p (V). DkcnepuMeHTanbHOE
uccienoBanue 3apucuMoctd p (T), V (T), p (V). IlpencraBnenue B Buae TrpaduKoB
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M30XOPHOr0, HW300apHOTO U HU30TEPMUYECKOr0 TMpoLEccOoB. Brluuciienue cpemaHeit
KMHETUYECKOM SHEPTUU TEILIOBOTO JIBUKEHUSI

MOJIEKYJ II0 HW3BECTHOM TeMIEepaType BellecTBa. DBrICka3blBaHWE TUIOTE3 [JIA
OOBSICHCHUS HAONIOJaCMbIX SBJICHUM. YKa3aHHE TpaHHI NPUMCHHUMOCTH MOJICITH
«HeanbHbIN a3y 1 3akoHoB MKT.

OCHOBBI TCPMOJANHAMUKHA

M3MmepeHne konuuecTBa TEIUIOTHI B Ipolieccax Temonepenauu. Pacder konmdectBa
TEIJIOTHI, HEOOXO0AUMOTO JUISl OCYIIECTBICHHS 33JlaHHOTO Mpolecca ¢ Teruonepeaadei.
Pacuer m3MeHeHMs BHYTpEHHEH 3HEprHM Tel, paboThl M MEPEIAHHOTO KOJIMYECTBA
TEIJIOTHl C WCIOJB30BAHMEM IIEPBOTO 3aKOHA TEPMOAWHAMUKH. Pacder paboTHl,
COBEpIIEHHOHN Ta3oM, mo Tpadpuky 3aBucuMoctd p (V). Brrumcienme paboTsl rasa,
COBEPILIEHHON NPHU U3MEHEHUU COCTOSIHMA IO 3aMKHYyTOMY Lukiy. Beramcienue KITZL
IIPH COBEPILICHUH Ta30M PabOTHI B NPOIECCAX W3MEHEHHS COCTOSHHSA 1O 3aMKHYTOMY
mukay. OOBSCHEHHE NPUHIMIOB AEHCTBUS TEIUIOBBIX MamMH. JIeMOHCTpamusl pojiv
(U3MKKM B CO3MaHMM M COBEPLICHCTBOBAHMM TEIJIOBBIX ABMraresied. M3moxenue cyTtu
9KOJIOTMYECKUX MpoOseM, O0OyCIOBIEHHBIX pabOTOH TEIJIOBBIX JBUTATeled U
OPENJIOKEHUE IIyTHM UX pElIeHUsA. YKa3aHue TIpPaHul] I[PUMEHUMOCTU 3aKOHOB
TCPMOJANHAMUKU. Ymenue BCCTH  JHaAJIOr, BBICJIYIIIUBATD MHCHHC  OIIIIOHCHTA,
Y4aCTBOBAaThb B AMCKYCCHUH, OTKPBLITO BbIpaXXaTb W OTCTaMBAThb CBOIO TOYKY 3pPCHMH.
VYxazaHue Y4eOHBIX JAWUCUMIUIMH, NP U3YYEHHH KOTOPBIX HCHOJNB3YIOT Y4eOHBIN
Mmarepuas «OCHOBBI TEPMOANHAMUKI

CaoiicTBa 1apos,
KHUIKOCTEH, TBEPABIX TEI.

W3MepeHne BIaXHOCTH BO3AyXa. PacderT KOIHYECTBA TEIUIOThI, HEOOXOAUMOrO s
OCYIIECTBIICHHSI MPOIIECCa MEPEeXo/ia BEIeCTBA U3 OJHOTO arperaTHOr0 COCTOSHHS B
Jpyroe. DKCIepUMEHTAIbHOE UCCIIE0BaHNE TEIUIOBBIX CBOMCTB BelecTBa. [IpuBeneHue
NPUMEPOB KAMWIULIPHBIX SBJICHUH B ObITy, TpHpOAe, TeXHHKe. McciemnoBanue
MEXaHUYECKUX CBOWMCTB TBEpABIX Tel. [IpuMeHeHHe (U3MUYECKUX TOHATHI U 3aKOHOB B
yueOHOM Martepualie npodeccruoHalbHOrO Xapakrepa. Mcnons3oBanue MHTepHera ams
moucka uH(GOpPMAIMKH O pa3pabOTKax W NPHUMEHCHHSIX COBPEMCHHBIX TBEPABIX U
aMopGhHBIX MATEPHAJIOB.

3.9JEKTPOIMHAMHUKA

DNeKTpocTaTUKa.

BblunciieHue cuil B3aMMOAEHCTBUS TOUYEYHBIX JJIEKTPUYECKUX 3apsaoB. Beluuciienue
HaIPSKEHHOCTH 3JIEKTPUYECKOTO II0JIS OJJHOTO U HECKOJIBKUX TOUEYHBIX AJIEKTPUUECKUX
3apsAnoB. XapaKTepUCTHKAa OCHOBHBIX BHJOB [ESTEIHHOCTH CTYJCHTOB (Ha YpOBHE
y4eOHbIX JeicTBuil)BrluncieHne NOTeHIHana »JJIEKTPUYECKOro IONI OJHOTO U
HECKOJBKUX TOUYEYHBIX AIEKTPUUYECKHX 3apsioB. M3MepeHHe pa3sHOCTH NOTEHLUANOB.
W3MmepeHnne sHeprum 31eKTPUUECKOro MO 3apsHKEHHOrOo KOHJEHcaTopa. Brrancienue
SHEPTUM 3JIEKTPUUECKOTO IO 3apsHKEHHOTO KoHzeHcaTopa. PaspaboTka miaHa u
BO3MOYKHOM CXEMBI JEWCTBUH HKCIEPUMEHTAIBHOTO OINPEAEIECHUST 3JIEKTPOEMKOCTU
KOHJIEHCATOpa M  AWIJNEKTPUYECKOW NPOHMIAEMOCTH BemecTBa. IIpoBenenue
CPaBHUTEIBHOIO aHAIM3a FPABUTALIMOHHOIO U 3JIEKTPOCTATHYECKOrO MOJIEH.

TTocTOSSHHBIN TOK

M3mepenue MoiHOCTH 3yieKTpuueckoro Toka. M3mepenne 3C u BHYTpEeHHEro
COTIPOTHBJICHHS] HCTOYHHUKA TOKA. BBINIOTHEHNE pacyeToB CHUJIBI TOKA U HANPSDKEHHH Ha
ydacTKax 3JeKTpuueckux emned. OObsSCHEHHEe Ha TNpHMepe 3JIEKTPUUECKON Lemu ¢
nByMs nctogHukaMu Toka (3/1C), B KakoM cilydae MCTOYHHUK ANEKTPHUECKON IHEPTUU
paboTaeT B pexuMe reHepaTopa, a B KakOM — B pexume notpebutens. OnpeneneHue
TEeMIepaTypbl HUTH HaKalWBaHUA. lI3MepeHHMe >JEKTPHUUECKOTO 3apsiia dIIEKTPOHA.
CHsiTHE BOJIBTAMIIEPHOI XapaKTEPUCTHKH JUOAA.

IIpoBeneHue CpaBHUTENBHOIO aHaNM3a IONYHNPOBOJHUKOBBIX JHOAOB M TPHOIOB.
Hcnons3oBanne MHTepHera s moucka WHMOOpMAnWM O MEPCIEKTHBAX pPa3BUTHS
HNOIYIPOBOJHUKOBOI TEXHUKHU. Y CTAHOBKA IIPUUHUHHO-CIIEACTBEHHBIX CBS3EH
OOBsicHEHHE TPUPOJIBI IIEKTPHYECKOTO TOKA B METAIIIAX, JIEKTPOJINTAX, Ta3ax,
BaKyyMe U

MOJYTIPOBOHIKAX. [IpMeHeHue aekTponn3a B TexHuke. [IpoBeieHe cpaBHUTETFHOTO
aHaJIN3a HECAMOCTOSATEIFHOTO M CAMOCTOSITEIBHOTO Ta30BhIX Pa3psIoB

MarHauTHbIC SIBIICHUS

I/IaMepel-me WHAYKOUW MArHuTHOTO IIOJIA. Brraucnenue CHII, HeﬁCTBy}OHlHX Ha
IMPOBOAHMUK C TOKOM B MAarHWTHOM IIOJIC. Brraucnenue CHII, }IeﬁCTByIOHlPIX Ha
AJEKTPUYECKUNA 3apsll, NBWXKYLIMHCS B MarHUTHOM mnoje. VccienoBaHue SIBICHUN
3HeKTpOMaFHHTHOﬁ WHAYKIOWHW, CaMOWHAYKIHH. Brruucnenne OHEPIruu MAr"HuTHOIO
nosisi. OOBSICHEHWE MPUHIMNA ACHCTBHSA 3JeKTpoasurarensi. OObSCHEHHE TPHHIIUITA
JICHCTBUSL TEHEpaTopa 3JICKTPUYCCKOTO TOKA M 3JICKTPOU3MEPHUTENBHBIX MPUOOPOB.
OOBsCHCHHE TPHHIUIA JCHCTBHS MacC-CleKTporpada, YCKOPUTENCH 3apsyKCHHBIX
gactull. OOBACHCHHE POJIM MAarHUTHOTO MMOJIs 3€MJIM B KHM3HH PAaCTCHHM, JKUBOTHBIX,
yenoBeka. I[lpuBeneHrne mpuUMepoB MPAKTHYECKOTO MPUMEHEHHUs M3YUYCHHBIX SIBICHMIA,
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3aKOHOB, MpPHOOPOB, ycTpoiicTB. IIpoBeneHUE CPaBHUTENBHOTO aHANIHW3a CBOMCTB
3JEKTPOCTATUYICCKOTO, MATHUTHOTO U BHXPEBOTO 3JCKTpUYECKUX moiieii. OObsicHeHHE
Ha TpPUMEPE MATHUTHBIX SBIICHHHA, MOYeMy (H3MKYy MOXKHO pPacCMaTpHBaTh Kak
METaTUCIUIUINHY

4. KOJIEBAHUS 1 BOJIHBI

MexaHnnueckue KojaeOaHus
1 BOJIHBI

HccnenoBanue 3aBUCUMOCTH TEpHOJIa KOJICOAHUI MaTEeMaTHYECKOT0 MAasTHHUKA OT €ro
JUTMHBI, MACCBI U aMIUIMTYIbI KOJICOAHUH.

HccnenoBanue 3aBUCHMOCTH MEPHOAa KoJcOaHMA rpy3a Ha MPYKHHE OT €ro MacChl U
JKECTKOCTH TPYXKHUHBL. BbIUUCIeHHE Mepuoaa KoJeOaHWil MaTeMaTH4ecKoro MasTHHUKA
M0 HM3BECTHOMY 3HAYCHHUIO €ro JUIMHBI. BpIuuciIeHHe mnepuoaa KojebaHuil rpyza Ha
NPY)KHHE 110 U3BECTHBIM 3HAYCHUSIM €0 MACChl M KECTKOCTH MPYKHUHBI.

BripaboTka HaBBIKOB BOCIHPHUHUMATH, aHAIU3UPOBATh, MepepadaThiBaTh U MPEABSIBISATH
uH(OpMALIUIO B COOTBETCTBUH C IMOCTABICHHBIMH 33a4aMHu.

[IpuBeseHre MPUMEPOB aBTOKOJICOATEIBHBIX MEXaHHUYECKHX CcHcTeM. [IpoBeneHue
kjaccuuKaIuu KoneoaHui

Ynpyrue BOJHBI

H3mepeHne AJMHBI 3ByKOBOW BOJIHBI 10 pe3ysibTaTaM HaOnwoJieHuit nHTEepdepeHInn
3BYKOBBIX BOJIH.

HaGmionenue u oObsicHeHUe sBiIeHU WHTepdepeHInH M AU(pakuuy MeXaHUYECKHX
BOJIH.

[IpencraBnenue  obnacTeil  NpUMEHEHHsT  yJIbTpa3Byka M IEPCIEKTUBBI  €ro
UCTIONIb30BAHMS B PA3JIMUHBIX 00JIACTAX HAYKH, TEXHUKHU, B MEIULINHE.

W3noxxeHne CyTH SKOJIOTHYECKUX IPOOJIeM, CBSI3aHHBIX C BO3AECHCTBUEM 3BYKOBBIX BOJIH
Ha OpraHu3M 4eJIoBeKa

DJIeKTPOMArHUTHBIE
KoJIEOaHUs

Habmonenne ocnuyuiorpaMM rapMOHHYECKUX KOJIEOAHUH CHITBI

TOKA B LEMH.

H3mMmepenne 31eKTpoeMKOCTH KOHAeHcaTopa. M3MepeHne HHIYKTUBHOCTh KaTyIlIKH.
HccnenoBanue BIEHUS IEKTPUIECKOTO PE3OHAHCA B OCIEN0BATENBHOM LEH.
[lpoBenenue aHanoruu Mexay (GU3MUECKMMHU BEIMYMHAMH, XapaKTEPU3YIOMIUMH
MEXaHHUYECKYIO U 3JIEKTPOMArHUTHYIO KoyieOaTeIbHbIE CUCTEMBI.

Pacuer 3HaueHMH CHITBI TOKA 1 HANIPSDKEHHS HA 3JIEMEHTAaX I[eH EPEMEHHOTO TOKa.
HccnenoBanne npuHOuna jaeiictBust Tpanchopmatopa. VccienoBaHue NpHHIMIIA
JIeHCTBUSA TeHepaTopa MEPEeMEHHOT0 TOKa.

Hcnonb3oBanne HMHTepHeTa A moucka HMHGOPMAIMM O COBPEMEHHBIX crocobax
nepeaayn MMEKTPOIHEPTUN

3J'ICKTpOMaI'HI/ITHLIG
BOJIHBI

OcymiecTBIeHHE  paguonepefadsl ¥ pagmonpuema. VcciemoBaHHE — CBOWCTB
3JIEKTPOMATrHUTHBIX BOJH C TIOMOIIBI0 MOOMIFHOTO TeledoHa.

PasBuTHe TIEHHOCTHOTO OTHOIICHUS K H3y4aeMbIM Ha YpOKax (U3UKH OOBEKTaM U
OCBaWBacMbIM BHIAM JeATeNbHOCTH. OOBSCHEHHE TNPUHIWIHAIBHOTO —PpPa3IHIUsL
NPUPOABI YIPYTHX H SJICKTPOMATHUTHBIX BONH. M310KEHHE CYTH SKOJIOTHYECKHX
po0JIeM, CBA3aHHBIX C 3JICKTPOMATHUTHRIMU KOJIEOaHUSIMHU M BOJTHAMHU.

O6’I)$[CHGHI/I€ pOJ'II/I 3HeKTpOMaFHI/ITHI)IX BOJIH B COBpeMeHHbIX HUCCIICA0OBAHUAX
Bcenennoii

5. OITUKA

IIpupona ceera

IIprMeHeHHE Ha TMPAKTHKE 3aKOHOB OTPAKECHHS M MPEIOMIICHHS CBETa MPH PEIICHHH
3aja4.

OnpepeneHre CIeKTPaIbHBIX IPAHMI] YYBCTBUTEIBHOCTH Y€I0BEYECKOTO IJ1a3a.

YMeHue CTpOouTh H300payKEHUS MPEIMETOB, TaBACMbIC JTMH3AMH.

Pacuer paccTossHUS OT JTHH3HI 10 N300paKeHHS MIPEIMETa.

Pacuer onrudeckoli CHIIBI TUH3EIL.

Wzmepenne GpoxyCcHOTO pacCTOSIHUS JIMH3HI.

HcnplTanne Mojienieil MUKPOCKOIIA M TEJIeCKOIa

BoHoBEIE cBOMCTBA
CcBeTa

Habmonenue siBieHUs HHTEPHEPEHIIH HIEKTPOMArHUTHBIX BOJTH.

HabmoneHue siBiteHUs TUQPPAKIUH AIEKTPOMATHUTHBIX BOJTH.

HabmoneHue siBIIeHUSI MOJISPU3ALUH AIEKTPOMArHUTHBIX BOJTH.

M3mepeHne JUIMHBI CBETOBOWM BOJHBI 10 pe3yibTaTaMm HAOJMIOACHHUS — SBJICHHS
naTepdepennun. HaOmonenue sBieHus audpaknum cBera. HaOmromeHue sBICHHS
MOJIIpU3allMd W JUCTIEpCHUU  cBeTa. [loMck pasiauumid M CXOJICTBA  MEXIY
TU(PPaKIHOHHBIM M TUCTIEPCHOHHBIM CIIEKTPaMH.

[IpuBeneHre MpUMEpOB TMOSIBICHUS B MPHUPOJC W HCIIOIB30BAaHUA B TEXHHKE SBICHHUN
uHTepdepeHny, IuGpPaKOnuy, TONAPU3ALMNA M TUCIEepCHH cBeTa. llepeuncieHne
METOJIOB MIO3HAHHUS, KOTOPBIE UCIIOIB30BaHBI MPU U3YUEHUH YKa3aHHBIX SIBJICHUM

6. OCHOBBI CHEIIMAJILHOM TEOPMUA OTHOCHUTEJBbHOCTH
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OCHOBBI CHGHHaJ’[LHOﬁ
TCOPUU OTHOCUTCIILHOCTU

OObsicHeHHe 3HaYMMOCTH OlbITa MaiikesbcoH a- Mopinu. @opmynuposanue
MOCTYJIaTOB

OObsicHenne 3¢ deKTa 3aMeTIeHUs] BpeMeHH. PacueTr sHepruu nokost, MMITyJjIbca,
SHEepruu

cBOOOHOM yacTUIbl. BrIpaboTKa HABBIKOB BOCIIPUHUMATH, aHAJIM3UPOBATH,
nepepabaTbIBaTh U MPEABIBIATH HHPOPMAIIMIO B COOTBETCTBUH C IIOCTaBJICHHBIMHU
3aJa4aMu

7. 2JIEMEHTHI KBAHTOBOM ®U3UKH

KBaHTOBas onTuka

Habmonerne ¢orosnextpuaeckoro sddexra. O0bicHeHne 3akoHOB CrToyeToBa Ha
OCHOBE KBAaHTOBBIX IIPEICTABICHUH.

Pacuer mMakcMManbHON KHHETHYECKOI SHEPTHH AJIEKTPOHOB INPH (POTORIEKTPHIECKOM
st exre.

Omnpeneneare pabOTHl BBIXOAA JIIEKTPOHA MO TpapuKy 3aBUCHMOCTH MaKCHMaJIbHOU
KMHETHYECKON 3Hepruy (HOTOIIEKTPOHOB OT YaCTOTHI cBeTa. l3MmepeHme paboOThI
BBIX0/1a 3JICKTPOHA.

[epeuncienne mPHUOOPOB YCTAHOBKH, B KOTOPBIX IPUMEHSCTCS OC3MHEPIIMOHHOCTD
dhotoaddekra.

OOBsACHEHHE KOPITYCKYJIIPHO-BOJHOBOTO Ayaju3Ma CBOHCTB (DOTOHOB.

OOBsicCHEHHE POJIM KBAHTOBOM ONTHKH B Pa3BUTUH COBPEMEHHOM (DU3UKH

dusuka atoma

HaGuntonenue muHeH4aThIX CIIEKTPOB.

Pacuer 4acTOTHI ¥ [UTHHBI BOJIHBI HCITyCKAeMOI'O CBETa MPHU MEPEXO0Je aroMa BOIOPOAa
U3 OJIHOTO CTAL[MOHAPHOTO COCTOSIHUSA B PYTOE.

OOBsICHEHHE TPOMCXOXKACHUS JIMHEWYATOro CIEKTpa aroMa BOAOPOAa W Pas3indus
JIMHEHYATBIX CIICKTPOB PAa3INYHBIX TA30B.

HccnenoBanne TMHEHYATOrO CIICKTPA.

HccnenoBanue NpUHIKIIA Pa0OThI IIOMHHECIIEHTHOM JTAMIIBL.

Habmoenue u 00bsCHeHHE NPHHIUNA ACHCTBUS Jla3epa.

[puBeeHNE PUMEPOB HCIIOIB30BAHUS Jia3epa B COBPEMEHHOM HayKe M TEXHHKE.
HUcnons3oBanne MHTepHeTa A8 MOMCKAa WHAOPMAIMH O MEPCIECKTHBAX MPHMEHEHHUS
Jasepa.

BrrunciieHue [UTHHBL BOJIHBI Jie BpOIs YaCTHIIBI ¢ W3BECTHBIM 3HAUYCHHEM HMITYJIbCA.

®u3nka aTOMHOTO sSpa

HaGmonenue TpekoB anbda-yacTuil B kamepe Bunbcona.

PeructpupoBanue ssaepHbIX U3IIy4YE€HUN C IOMOLIBIO cueTuuka ['eiirepa.

Pacuer sHepruu cBs3M aTOMHBIX SIIED.

Onpenenenue 3apsiia 1 MaCCOBOI'O UMCIAa aTOMHOTO SI/Jpa, BO3HUKAIOLIETO B PE3YJIbTaTe
PaaMOaKTUBHOIO pacaja.

Brrunciienue sHeprun, 0CBOOOKAAIOMICHCS TIPU PAAHOAKTHBHOM pacraje.

Onpenenenue NpoayKTOB AEPHON peaKlnu.

Brrunciienue sHEprun, 0CBOOOKAAIOMICHCS IPH SACPHBIX PEAKIIUAX.

IloHnmMaHue NPEUMYIIECTB M HEIOCTaTKOB MHCIOJB30BAHMS AaTOMHOI SHEprud u
HMOHU3UPYIOMINX W3TyYeHHU B IPOMBIIUIEHHOCTH, MEAUIIHE.

NznoxxeHne CyTH DKOJIOTMYECKUX MPOOIIEM, CBSI3aHHBIX C OMOJOTHYECKUM JEHCTBHEM
PaZMOaKTUBHBIX M3ITyUCHHH.

IIpoBenenne  knaccuPuKauy  BJIEMEHTAPHBIX  YACTHI[ IO WX
XapaKTepUCTHKAM (Macce, 3apsiLy, BpeMEHH KU3HH, CITUHY U T.JIL.).
ITonnMaHMe LEHHOCTEW HAYYHOTO IO3HAHWSA MHpa HE BOOOINE U YeJIOBEYSCTBA B
[eJoM, a A KaXIOro OOydYaroIlerocs JIMYHO, IIEHHOCTEH OBJAJAEHHS METOJIOM
HAYYHOTO TIO3HAHWS JUIA JOCTIDKEHHS yclexa B JIIOOOM BHAE MPAKTHICCKOMH
JIeSITEIbHOCTH.

IIpencraBneHne o0 XxapakTepe YSTBIPEX THUIIOB (PYHIAMEHTATBHBIX B3aUMOJICHCTBUI
AJIEMEHTAPHBIX YaCTHII B BU/IE TaOJIHIIBL.

¢bu3nIecKuM

7.3BOJIIOLINS BCEJIEHHOM

Ctpoenne u
Bcenennoii

pasBuTHE

HaGmonenue 3a 3se3gamu, JIyHOU u maHeTamu B Teleckorn. HaOmroneHne COMTHEYHbIX
MSITEH C IOMOIIBIO TEJIECKONAa M COJHEYHOro 3KpaHa. Mcmonp3oBanne MHTepHETa IS
MOVICKa M300paxeHU KOCMHYECKHX OO0BEKTOB W MH(pOpMaruu 00 MX OCOOEHHOCTSX.
OO6cyxaeHrne BO3MOXHBIX CIICHapueB OBoMOIMM  BceenenHol. Vcmonbp3oBaHue
WHTEpHETa JJIs NOMCKAa COBPEeMEHHOW mHGpopMmanuu o pa3Butum Bceenennoi. OreHka
WHQOPMALIMU C TIO3WIMH €€ CBOWCTB: JIOCTOBEPHOCTH, OOBEKTUBHOCTH, IOIHOTHI,
AKTYaJIbHOCTH H T. [I.

DBomronus 3Be31. I'umoresa
MIPOUCXOIKIACHUS
CoJHEeYHOI CUCTEMEL.

Bbluncnenue  9HEpruM,  OCBOOOXKIAIOUICHCS  NPH  TEPMOSACPHBIX  PEAKLUSX.
®dopmynupoBka npobiaeM TepMosiiepHON SHepreTHkH. OObsICHEHNE BIMSHUS COTHEYHOM
aKTUBHOCTH Ha 3eMm0. IloHMMaHue POl KOCMUUECKUX UCCIENIO0BAHUM, UX HAYYHOTO U
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9KOHOMHUYECKOTO 3HadeHus. OOCYXICHHEC COBPEMCHHBIX THIIOTE3 O MPOUCXOXKICHUH
CoaHEeUYHOH CUCTEMBI

YUYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE
IMPOI'PAMMBI YYEBHOM JUCIHUILINHBI I/1.03 ®U3UKA

OcBoenue mporpammbl yaeOHol muctmmuiabl [1J].03 ®usmka mpennonaraetr HaIMYHUE B
npodeccnoHanbHOM 00pa30BaTENLHON OpraHu3aIiy, peanusyomieii oopazoBarenbuyio [ITICC3 Ha
0a3e OCHOBHOTO 001Iero odpazoBaHusi, yueOHOro KaOMHETa, B KOTOPOM HMEETCSI BO3MOKHOCTh
obecrieunTh CBOOOAHBIN HocTyn B IHTEpHET BO BpeMs yUeOHOTO 3aHATHUS U B TIEPUO]] BHEYUEOHOU
nesTenbHOCTH o0yuaroniuxcsa. B coctaB kaOunera (u3uKu BXOAUT Jaboparopusi ¢ J1aDOpaHTCKOM
koMHatoii. [lomerenrne kaOuHeTa (U3MKH JODKHO YAOBIETBOPATH TpeboBanusM CaHUTapHO-
anuaeMuoNorndeckux mnpasuil w1 HopMmaTuBOB (CanlluH 2.4.2 Ne 178-02) um ObITh OCHAIIEHO
TUTIOBBIM ~ O0OpY/JOBaHWEM, YKa3aHHBIM B  HACTOSIIUX TPeOOBaHUSIX, B TOM  YHCIE
CHEIHATM3UPOBAHHON Yy4eOHON MeOenblo H  cpeacTBaMU OOydYeHHUs, JOCTATOYHBIMH JUIA
BBITIOJTHEHUS TPEOOBAHUH K YPOBHIO MTOJITOTOBKHA 00YYaIOIINXCSI.

B kalunere NOMKHO OBITH MYIbTUMEAHIHOE O0OpYIOBaHUE, MOCPEACTBOM KOTOPOIO
YYaCTHHKH 00pa3oBaTEIbHOTO IPOIECca MOTYT MPOCMATPUBATh BHU3YaJIbHYIO WH(POPMAIHIO IO
¢busuke, co3naBaTh MPE3CHTALMH, BUIEOMATepUabl U T. 1.

B cocraB yueOHO-METOIMYECKOTO U MAaTEPUATBHO-TEXHUYECKOTO 00eCIeYeHus MPOrpaMMbl
yuebHoi auctumiuael [1/1.03 dusnka, BXOAAT:

* MHOTO()YHKIIMOHAIILHBIM KOMITJICKC TIPEIO1aBaTels;

* HarJsHbIe MOcOoOUs (KOMILIEKTHI y4eOHBIX TaONull, miakatel: «Dusndeckue BeIUUYUHbI U
(dyHIaMEHTaIbHBIE KOHCTaHTBD», «MexayHapogHas cucrema enuHul, CUy», «llepuogudeckas
cuctema xummudeckux aneMenToB J{. 1. MenaeneeBa», mOpTpeThl BHLAAIOIIMXCS YUEHBIX-(DU3UKOB U
aACTPOHOMOB);

* UTHQOPMAIIMOHHO-KOMMYHHUKAaTUBHBIE CPEJICTBA;

* DKPaHHO-3BYKOBBIE TTOCOOUS;

* KOMILJIEKT AJIEKTPOCHAOKeHHs kabuHeTa HU3UKH;

* TEXHUYECKHE CPEACTBA O0YUCHHS,

* IEMOHCTpAIIMOHHOE 000pyI0BaHue (00IIero Ha3HAYCeHUS U TeMaTUYeCKue Habophl);

* 1abopaTtopHOe 000pynOBaHKE (00IIETr0 HA3HAYEHUS U TEMATHYECKHUE Ha0OPHhI);

* cTaTUYecKHe, TMHAMUYECKHe, JeMOHCTPAIIMOHHBIE U pa3/IaTOuYHbIE MOICIIH;

* BCIIOMOTaTeJIbHOE 000pY/10BaHUE;

* KOMIUIEKT TEXHUYECKOW AOKYMEHTAIMH, B TOM YHCIIe MaclopTa Ha cpeJcTBa OOydeHHs,
WHCTPYKIIMHU TI0 X MCIIOJIb30BAaHUIO M TEXHUKE 0€30IIaCHOCTH;

* OuOMMOTEeUHBIN QoH.

B OubGnuoteunblii GoHJ BXOIAT y4yeOHUKH, ydyeOHO-MeToaudeckue KoMmIuiekTsl (YMK),
obecrieunBaronue ocBoeHue yuyeOHoi aucrumiuabl [1/1.03 ®dusmka, pekoMeHIOBaHHbIE WU
JOMYIIEHHBIE JUISI HCIOJIB30BaHUS B MPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX OpPraHHU3AINSX,

peau3yomux 00pa3oBaTeIbHyI0 NMPOrpaMMy CpeaHero oobiero oOpa3zoBaHMs B Ipezenax
ocBoerus [IIICC3 na 6a3e 0CHOBHOTO 00111€TO 0Opa30BaHUS.

bubnunoreunsiit poHA MOXKET OBITH JOMONTHEH (PU3NYECKUMU SHIIMKIONEAUSIMHE, aTIacamH,
CIIOBapsIMM M XpecToMaThed 1o (U3MKe, CIpPaBOYHHKAMH 1O (PH3MKE W TEXHHWKE, HAYYHOU W
HAyYHO-TIONYJISIPHON JIUTEPATYPO €CTECTBEHHO-HAYYHOTO COJIEPIKaHUS.

B mnponecce ocBoenust nporpammbl yueOHOM aucuuruinHbl [1J[.03 ®usuka cTyaeHTHI
JOJKHBl MMETh BO3MOXKHOCTH JOCTYNMa K DIEKTPOHHBIM Yy4YeOHBIM MaTepualaM 1o (QHu3UKe,
UMEIONUMCST B CBOOOJHOM JIOCTyIle B ceTH WHTepHET (RJIEKTPOHHBIM KHHTaM, IPaKTHKyMam,
Tectam, Marepuanam EI'D u ap.).

[Tucemo MunucTepcTBa 0OpazoBanus U Hayku PO ot 24.11.2011 Ne MJI-1552/03 «O6
OCHAIlEHUH  00IIe00pa3oBaTENbHBIX  YUPSKICHUH  yuyeOHbBIM U y4eOHO-IabOpaTOpHBIM
000opyTI0BaHUEM).
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