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[TOACHUTEJIbHAA 3AITNCKA
[Iporpamma oOmuieoOpazoBarenbHOl yueOHOW JucHUILIMHBL «®Du3nkay NpeaHa3HayeHa s
u3ydeHus: ¢usuku B mpodeccHoHANbHBIX oOpa3oBarenbHbiXx opranmsanuax CIIO, peanusyromux
o0pa3oBaTeNbHYI0 MPOrpaMMy CpEIHEro o0mero oOpa3oBaHWsl B MpeAeliax OCBOSHUS OCHOBHOM
npodeccronanbHOM 0oOpazoBarenpHOU mporpamMmMbl CITO Ha 6a3e ocHOBHOro 00mero oopazoBaHust Ipu
MOJITOTOBKE KBATM(PHUIIMPOBAHHBIX paO0UNX, CITY)KAIIUX.

Pabouass mporpamma I'TIOY TO «HTIIb» mo o6meoOpazoBarenpHON aucnuruinae «Dusmkay
paspaborana Ha ocHoBe TpeboBanuii PI'OC cpemgHero obmero o0pa3oBaHUsS, MPEABIBISIEMBIX K
CTPYKType, COACpX AHUIO M pe3ylibTaTaM OCBOEHUS Yy4yeOHON aucuuIuinHbl «DPU3MKa», C y4eToM
[IpumepHO# OCHOBHOI 00pa3oBaTeNIbHOI MPOrpaMMbl CpelHero oOmero obpa3zoBaHUs, 0J00pPEHHOM
perieHueM ¢eaepaTbHOr0 yueOHO-METOIMYECKOT0 O0BEIMHEHUS M0 00IeMy 00pa3oBaHHUIO (TIPOTOKOI
ot 28 wuroHs 2016r. Ne 2/16-3) u B cOOTBeTCTBMM C PexoMmeHIanmusMu MO OpraHu3alMyd MOTyYEHHS
cpeaHero oouero o0pa3oBaHMs B Ipefesax OCBOEHUS 00pa3oBaTeNbHBIX MPOTpaMM CPEIHEro
npodeccuoHaTbHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOrO 0OmIero oOpa3oBaHUS C y4eTOM TpeOOBaHUI
(benepanbHBIX TOCYIApPCTBEHHBIX 00pa30BATENBbHBIX CTAHJAPTOB M MOJy4aeMol mpodecchu WiH
npodeccun CpeaHero mpogeccCHOHaIbHOrO o0pa3oBaHus (mUchMO JlemapramMeHTa TOoCyJapCTBEHHOMN
MIOJIMTUKU B cdepe moAroToBku padounx kaapos u IO MunoOpuayku Poccum ot 17.03.2015 Ne 06-
259).

Pabouas mporpamma o61mieoOpa3zoBarenbHON yueOHOM aucuuIInHbl «Du3uka» npeaHa3HayeHa
s uydenus: puszuku B I'TIOY TO «HTIIby, peanusyromiero o0pa3zoBaTelbHYI0 IPOrpaMMy CPEIHETO
obmiero oOpa3oBaHUsi B IMpeleiax OCBOCHHS OCHOBHOM MpOQecCHOHANbHON 00pa3oBaTeIbHON
mporpammbel  CITO (OIIOIT CIIO) nHa 6a3e OCHOBHOTO OOIIEro o0pa3oBaHWs TMpPH IOATOTOBKE
KBTU(DUIIMPOBAHHBIX PabOUMX, CITY>KaIIHX.

Copnepxanue padoueit nporpammsl I'TIOY TO «HTIIb» no aucuurumbe «Pu3MKay HarnpaBIeHO
Ha JOCTUKECHUE CIEAYIOIIMNX LEIeH:

— OCBOEHHE 3HaHWI 0 (pyHIAMEHTAIBHBIX (U3NYECKUX 3aKOHAX M MPUHIMIAX, JIEKAIIUX B OCHOBE
COBPEMEHHOM (PU3MUECKON KapTHUHBI MUpPA; HauboJiee Ba)KHBIX OTKPBITUSAX B 00JacTH (PU3UKH,
OKa3aBIIUX OMNPEJEIAIOINIee BIMSHUE Ha PAa3BUTHE TEXHUKU M TEXHOJOTUU; METOJaX HayyHOTo
IIO3HAHUS IIPUPOJIBL;

— OBIAJCHHE yMEHHUSMH MPOBOAWTH HAOMIOJEHUS, TUIAHHUPOBATh U BBIMONHITH IKCIEPUMEHTHI,
BBIJIBUTATh TUIIOTE3bl M CTPOUTH MOJEIH, MPUMEHSTh TOJYUYCHHBIE 3HAHUS MO (U3UKE A
OOBACHEHHUS Pa3HOOOpa3HbIX (PHU3WYECKUX SBICHUW W CBOWCTB BEIIECTB;, MPAKTHUYECCKH
UCIOJIb30BaTh  (PM3MYECKHE 3HAHUSA; OLEHUBAaTh JIOCTOBEPHOCTh  €CTECTBEHHOHAYYHOM
nH(popMaLnu;

— pa3BUTHE II03HABATENIbHBIX WHTEPECOB, WHTEIUIEKTYyaJbHBIX M TBOPYECKHX CHOCOOHOCTEH B
mporecce MPUOOpeTeHHs 3HAHMM M yMEHUH 1O (U3MKE C UCIOJIb30BaHUEM PA3IUUHBIX
MCTOYHUKOB MH(GOPMAIIUN U COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJIOTHI;

— BOCIHTaHUWE YOCSKIECHHOCTH B BO3MOXXHOCTH ITO3HAHUS 3aKOHOB MPHUPOIBI, HCIIOIH30BAHUS
JOCTHXKEHUH (U3UKK Ha Oyiaro pa3BUTHS YENOBEYSCKOW IMBWIM3AIMHN;, HEO0OXOIUMOCTH
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COTPYZHUYECTBA B IPOLIECCE COBMECTHOI'O BBINOJHEHMS 3a/1ad, YBa)KUTEIBHOTO OTHOILIEHUS K
MHEHHIO OIOHEHTA MPH 00CYXIEHUH MPOOIeM eCTECTBEHHOHAYYHOT'O CO/IEP)KaHMs; TOTOBHOCTH
K  MOpPaJbHO-3TUYECKOM  OLEHKE  HCIIOJIb30BaHMSA  HAyYHbIX  JIOCTMI)KEHUMN,  4YyBCTBa
OTBETCTBEHHOCTH 32 3aILUTY OKPYKalOIIEH Cpeabl;

— HCMOJb30BAaHUE NPUOOPETEHHBIX 3HAHUNM W YMEHMH JUIS pPELIeHUS NPAKTHUYECKUX 3a]ad
MOBCEIHEBHOM KHM3HU, oOOecrieueHusi Oe30MacHOCTH COOCTBEHHOW IKH3HHU, pPALMOHAIBHOTO
MIPUPOAONOIB30BAHUS U OXPAHBI OKPYXKAIOIIEH Cpe/bl, © BO3MOKHOCTh IPUMEHEHUS 3HAaHUM Tpu
pellIeHNH 3324, BOSHUKAIOIIUX B TOCIEAYIONIEH TPOpeCcCHOHATBHOM e TeTbHOCTH.

B pa6ouyto mporpammy ITIOY TO «HTIIb» BkmroyeHo conep)kaHue, HampaBiICHHOE Ha
(dbopMUpOBaHHE Yy CTYICHTOB KOMIIETEHIIUH, HEOOXOAUMBIX Il KadecTBeHHOTro ocBoeHus OIIOIT CITO
Ha 0aze OCHOBHOrO OOIIero oOpa3oBaHUs C MOJy4YEHHUEM CpPEAHEro oOIIero oOpa3oBaHUs; MPOTPaMMbI
MMOJATOTOBKH KBaU(UIIMPOBaHHEIX padounx, ciyxammx ([IIIKPC) mo mpodeccun 43.01.09 Ilosap,
KOHJUTEP.

B nmporpammy BKJIIOYEHO cozep)KaHHe, HalpaBlIeHHOE Ha (OpPMHUpPOBAHME Yy CTYICHTOB
KOMIIETECHITUH, HEOoOXOmMMEIX i KadecTBeHHOro ocBoeHus OIIOII CIIO na 0a3e OCHOBHOIO
obmero o0Opa3oBaHUSI C TMOJYYEHHEM CpPEJHEro oOmero oO0pa3oBaHUs; MPOTPAMMBI ITOATOTOBKU
kB unrpoBanHbix padbounx, cuyxkanmx (I[IITKPC) mo npodeccun 43.01.09 [Mosap, konaHTED.

BaxupiMm  sTamomM 3 ¢EeKTUBHOIO 00pa3oBaTENBHOTO TMpolecca sBISETCS  (QU3UUECKUIN
HKCHEPUMEHT, CTUMYIMPYIOLIUI aKTUBHYIO MO3HABaTENIbHYIO AEATENbHOCTh M TBOPYECKUH IOAXOJ K
nojrydeHuto 3HaHWM. IIpu TpagunuoHHBIX (opmax 00pa3zoBaTeNbHOTO Mpolecca Takas BO3MOXKHOCTD
peanu3yercsi B X0/l BBIIIOJHEHUS HEOOXOAMMOT0 KOMILJIEKca JJaOOpaTOPHBIX pabOT WM MPAKTUYECKUX
3aHATHUM.

[Ipy npoBeneHUM JEMOHCTpalMi, Ja0OpaTOpHBIX pPadOT, MNPAKTUYECKUX 3aHATUH MOTYT
WCIIOJIb30BATHCS PA3IMUHbIE HHTEPAKTUBHBIEC TEXHOJIOTHH.

bnarogapsi uCHoOIb30BaHNI0 KOMIIBIOTEPHBIX MOJENEH M aHMMaluid KOMIBIOTEp MPEAOCTaBIISIET
yYaluMCsl TIpU BBIIOJHEHUM BUPTYaJbHOM JlabopaTOpHOW paOOThl YHUKAJIBbHYIO BO3MOKHOCTb
BU3YyaJIM3alluy YIPOUIEHHON MOJIENM peaibHOTO siBIeHUA. [Ipy 3TOM MOXXHO MO3TamHO BKJIIOYATh B
paccMOTpeHHe JOMOJHUTEIbHbBIE (PAKTOPHI, KOTOPBIE MOCTEMEHHO YCIOXKHSAIOT MOJIENb U IPUOJINKAIOT ee
K peanbHOMY (u3uueckomy mnpoueccy. Kpome Toro, KOMIploTep MO3BOJISIET MOAEIMPOBATH CUTYAlMH,
Hepeanusyemble B (U3UYECKUX OSKCIEepUMEHTax. B BHUpTyalbHONM cpele NpeacTaBlIEHbl pa3InUHbIE
Monenud. Hekoropele H3 HHMX OpPUEHTUPOBAaHBI Ha OTpPabOTKY y  YYalIMXCS  OTIENBHBIX
SKCIIEPUMEHTAJIbHBIX YMEHUHN (TpeHa)kepbl, KOHCTPYKTOPHI); APYrde MOMOTalT H3ydaTh (hU3HUECKUe
SIBJIGHUS, HEJOCTYITHbIE JIJIsl BOCTIPOM3BECHUS B YCIOBUAX MMEIOLIEHCs 1abopaTOpuu; TPEThU CO3/1al0T
YCIIOBUS JJI1 CAMOCTOSITEIBHOTO MOJIETMPOBaHUS 00y4aeMbIM Pa3HOOOpa3HbIX (PU3NUECKUX CUTYaIUH.

Kak noka3spiBaeT OneIT, MPUMEHEHHUE TOJIBKO TPAJULIMOHHON METOJIMKH MPOBeIeHUs (PU3NIECKOTO
HKCHEPUMEHTa NMPUBOJUT K HU3KOMY YPOBHIO YMEHHH M NMPaKTUYECKUX HABBIKOB, YUAILUXCS MO (DU3HKE,
TaK KaK HE BCE CTYJEHThI YMEIOT:

- aHaJM3UPOBaTh, MOHMMATh W HMHTEPIPETUPOBATh TpapUKH U TAOIMIBI, MOTY4YEHHBIE B XOj€
SKCHEpUMEHTa (HEe YMEIOT HCIOJIb30BaTh MOJyYeHHbIE 3HAHUS MO ajiredpe M reoMeTpuu NpU U3y4eHHH
buszukn);



- OOBSCHATDH CYTh (PU3HUCCKUX SIBICHHH (CIa0BIi CTOBAPHBINA 3amac TEPMHUHOJOTHH 10 (DU3HKE);

- TIOHUMAaThb 3aKOHOMEPHOCTH (IU3WYECKHX IMPOLECCOB (HE BUAAT MNPUUUHHO-CIIECIICTBEHHBIC
CBSI3H);

- CaMOCTOSITENIFHO J00BIBAaTh HYXKHYIO MH(POPMALMIO U3 PA3IMYHBIX MCTOYHHUKOB, B TOM YHCIIE
ANEKTPOHHBIX (C1a00 pa3BUTHI HABBIKK CaMOCTOsATENbHOU paboThl ¢ T1K).

Briie nepeuncieHHble MpoOesibl B 3HAHUAX BIUSIOT Ha (opMuUpoBaHHEe HH(YOPMAIIMOHHOM
KOMIIETEHTHOCTH W YPOBEHb OOY4YeHHOCTH yuamuxcs no ¢usuke. Ilpu mnpoBeneHun Qu3MUecKux
AKCIIEPUMEHTOB U ()POHTANBHBIX JTAOOPATOPHBIX PabOT, UCIONb3YsS BUPTyalbHbIE MOAEIU MOCPEICTBOM
KOMIIBIOTE€PA, MOXHO HAYYHUTh CTYACHTOB CaMOCTOATEIbHO [0OBIBATh 3HAHUS B XOJ€ (HU3HUECKOTO
9KCIIEPUMEHTA HA BUPTYAJIbHBIX MOJEIAX.

KoMnbroTepHbIil 3KCIIEpUMEHT CIOCOOEH TOTIOHUTD “IKCIEPUMEHTATIBHYIO” YacTh Kypca (PU3UKU
¥ 3HAUYUTENIBHO TMOBBICUTH 3((EeKTUBHOCTh 3aHATHHA. [IpM ero HCrmonb30BaHMM MOXKHO BBIYICHUTH
IJIABHOE B SIBIIGHUHM, OTCEYb BTOPOCTETCHHBIC (DAKTOPBI, BBIIBUTH 3aKOHOMEPHOCTH, MHOTOKPATHO
MIPOBECTU MCHBITAHUE C M3MEHSEMBIMU INapaMETPaMH, COXPAaHUThb PE3YJIbTAThl U BEPHYThCS K CBOUM
HCCIIETIOBAaHUAIM B YJOOHOE BpeMSI.

B KOMIBIOTEpHOM BapHaHTE MOXHO TMPOBECTH 3HAUYMUTEIHHO OOJIblIEe KOJIUYECTBO
JKCIIEpUMEHTOB. bonee Toro, padora CTYAEHTOB C KOMIIBIOTEPHBIMH MOJENSMU YpPE3BbIUANHO
10JIE3HA, TaK KaK OHU MOT'YT CTaBUTh MHOTOUYMCJIEHHBIE BUPTYaJbHBIE OIBITHl U JaXXK€ IPOBOAUTH
HEeOOJIbIINE NCCIICTOBAHMSL.



OBIIIAS XAPAKTEPUCTHUKA YUYEBHOU JUCIHUTIIMHEBI « ®U3UKA»

B ocnoBe yuyeOHo aucrumiuabl «Du3nKay JEKUT YyCTaHOBKA Ha (JOPMUPOBAHHE y CTYACHTOB
cHCTEeMBbl 0a30BBIX MOHATUN (U3UKU U TPEACTABICHUN O COBpPEMEHHOH (hu3MyecKod KapTUHE MUpa, a
TaKXXe BBIPA0OTKA yMEHUI NMPUMEHATh (PU3NUECKHE 3HAHUS KaK B MPO(ECCUOHATLHON AEATEIbHOCTH, TaK
U JI7Is peIIeHUs )KU3HEHHBIX 3aj1a4.

MHorue TmoJoXKeHUs,, pa3BuUBaeMble (U3MUKOM, paccMaTpUBAIOTCS KaK OCHOBAa CO3/aHUS U
MCTOJIb30BaHUS MH(POPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TexHonoruit (MKT) — onnoro mu3 namboinee
3HAYUMBIX TEXHOJIOTUYECKUX JOCTHKEHUI COBPEMEHHOM LIMBUIN3ALMH.

®u3nKa AaeT K104 K TOHUMAaHUI0 MHOIOUYHUCIIEHHBIX SIBJICHUH U IPOLECCOB OKPYKAIOILEr0 MUpa
(B ecTecTBEHHOHAy4YHBIX 00JACTAX, COLMOJIOTHUH, SKOHOMHKE, s3bIKE, JTUTEeparype u 1p.). B ¢dusuke
(bopMUPYIOTCS MHOTHE BHJBI JIEATEIBHOCTH, KOTOPbIE MMEIOT MeTalpeAMETHbI xapakrtep. K HuM B
MIEPBYIO OYepe/ib OTHOCATCA: MOJAETUPOBAaHUE O0OBEKTOB M MPOLIECCOB, MPUMEHEHHE OCHOBHBIX METOJ/IOB
MO3HAHUS, CHUCTEMHO-WUH()OPMALMOHHBIA aHanu3, (OPMYyIUPOBAHHE THIIOTE3, AaHalU3 W CHUHTE3,
cpaBHEeHHE, 0000IIeHUe, CHCTeMAaTU3alusl, BbBIIBICHUE NPUYUHHO-CIECICTBEHHBIX CBA3CH, IOUCK
aHaJIOTOB, YIpaBlieHHE O0bEKTaMH U Ipoueccamu. VIMEHHO 3Ta JUCHMIUIMHA MO3BOJSET MO3HAKOMUTh
CTYJEHTOB C Hay4YHbIMM METOJIaMU MO3HAHUA, HAYYUThb UX OTJIMYATh T'MIIOTE3y OT TEOPUH, TEOPUIO OT
JKCIIEPUMEHTA.

®u3rka MMEET OYeHb OOJBIIOE U BCEBO3PACTAIOLIEE YMCIO MEXJIUCUUIUIMHAPHBIX CBA3EH,
IIpUYEM Ha YpPOBHE KaK IOHATUIHOIO ammapata, TaKk M HHCTpyMeHTapus. CKa3aHHOE I103BOJISIET
paccMaTpuBaTh (GU3KMKY KaK METAIUCHUIUIMHY, KOTOpask MPEAOCTaBIISET MEKIUCIUIUTMHAPHBIA S3BIK IS
ONMCaHUs HAyYHOU KapTUHBI MUpA.

®uznka SBISETCS CcUCTEMOOOpasyromuM (aKTopoM Il €CTECTBEHHOHAyUHBIX Yy4eOHBIX
MIPEeIMETOB, TOCKOJIBbKY (pU3MUECKHEe 3aKOHBI JIEKAT B OCHOBE COJIEp)KaHUs XUMHUHU, OMO0JIorH, reorpaduu,
aCTPOHOMHUHU M CIEUUATbHBIX JUCIHUIUIMH (TEXHUUYECKas MEXaHMKa, AJIEKTPOTEXHMKA, AJIEKTPOHHKA U
ap.). YueOHas jaucuumuimHa — «®Pu3MKa»  cO374AaeT  YHUBEpCaIbHYIO  0a3zy A M3y4YeHHS
o0menpopecCHOHaNbHBIX U CHENMAIbHBIX AMCHUIUIMH, 3aKiajbpiBas (YyHIAMEHT A MOCIEdYIOLIEro
00y4eHUs CTYJCHTOB.

OO6nanass JTOrMYECKOM CTPOWHOCTBIO M OMHUPAsCh Ha HKCHEpUMEHTalbHbIE (DAaKThI, ydeOHas
mucuuiuiiHa «Pu3nka» GopMHUpYET y CTYAEHTOB MOAJIUHHO HaydYHOE MUPOBO33peHue. dusnka sBiseTcs
OCHOBOH YY€HHS O MaTepHaIbHOM MHpPE U pelaeT npoOaeMbl 3TOro MUpa.

N3ydenne ¢u3uku B NPOQecCHOHATBHBIX 00pa30BaTENBHBIX OpPraHU3alUAX, PEATU3YIOLIHX
00pa3oBaTeNpHYIO MporpamMmy cpeanero odmiero obpaszoBanusi B mnpenenax ocsoerus OITOIT CIIO na
06a3e OCHOBHOro o0OIEero oOpa3oBaHMs, HUMEET CBOM OCOOCHHOCTH B 3aBHUCHUMOCTH OT MNPOduUIIs
npodecCHOHaIBHOTO 00pa3oBaHMsl. DTO BBIPAXKAETCS B COACPKAHMM OOYYSHHs, KOJMYECTBE YacoB,
BBIICIIAICMOM Ha HM3YUCHHUC OTACIIBHBIX TEM IIPOTpaMMBI, FJ'IY6I/IHC HNX OCBOCHHUA CTYACHTAMW, o0BeEME U
XapakTepe MPaKTUYECKUX 3aHATHH, BUJaX BHEAYIUTOPHOI CaMOCTOATENbHON pabOThl CTYJEHTOB.

[Tpu ocBoenun npodeccuit CIIO TexHumyeckoro mpoduis npodeccHoHAIBHOTO 00pa30BaHMS
¢uzmka wu3ydaercsa Oosee yrayOjaeHHO, Kak mpodribHas ydeOHAs MUCHMIUIMHA, YYUTHIBAIOIIAS
crenu(puKy ocCBauBaeMbIX Ipodeccuil.



Teoperndeckne cBeAeHUsT MO (U3MKE JOMOJHSIOTCS JCMOHCTpPAIUsAMH W Ja00OpaTOPHBIMH
paboramu. H3yueHue oO0mIe00pa3oBaTenbHON YyU4eOHOW JUCHUIUIMHBI «DU3MKa»  3aBEpIIACTCS
MOJIBeICHUEM HTOrOB B (hopme Au(GEepeHIIMPOBAHHOTO 3a4eTa/sK3aMeHa B paMKax MPOMEKYTOUHOM

arrecrauuu cryaeHtoB B mnponecce ocBoeHus OIIOII CIIO ¢ mnoayueHuem cpeaHero ooOuero
obpazosanus (ITIIKPC).



MECTO YUEBHOMU JNCHUITJIMHBI B YYEBHOM ITJTIAHE
YyeOnas aucuuminHa «Du3uka» sBISETCS Y4EOHBIM MPEAMETOM 1O BBIOOPY M3 00sI3aTEIBHOM
npenMeTHoU obmactu «EctectBennbie Haykn» PI'OC cpennero obmiero oopa3oBaHus.

B TTIOY TO «HTIIb», peanusyiomero oOpa3oBaTeNbHYI NpOrpaMMy CpEIHEro OOIIero
obpazoBanus B npenenax ocsoeHuss OITOIT CIIO na 6a3ze ocHOBHOro obmiero obpasoBanusi, yueOHas
mucuuiuinHa «®dusnkay u3ydaercs B obmieoOpa3zoBarenbHOM mukie yueoHoro miana OITOIT CITIO na
0a3e OCHOBHOTO 001IIeT0 00pa30BaHMs ¢ OJydeHHuEM cpearero oomero oopazoanus (ITITKPC).

B yue6nom mmane IIIIKPC wmecro yweOHOW nuctumianael «®Pu3mka» — B COCTaBe
00111€00pa30BaTENbHBIX YYEOHBIX IUCIHUILIMH 110 BBIOOPY, POPMHUPYEMBIX U3 005S3aTEIbHBIX MPEIMETHBIX
obmnacreit ®I'OC cpemnero obmero odpazosanwms, Ayt npodeccuii CIIO cooTBeTcTBYIOMIET0 MPOdUIIs
poeCCHOHAITBHOTO 00pa30BaHU.



PE3VJIbTATHI OCBOEHUS YYEBHOM JUCIIATIJIMHBI
OcBoeHre coaepxaHUsi y4eOHOW IUCHUIUIMHBI «®Du3mkay o00ecmeuynBaeT JOCTHIKCHHE
CTYIEHTAMHU CJIEIYIOIIMX PE3YIbTaTOB:

JUIHOCTHBIX?

— YYyBCTBO TOPJOCTH U YBaXXCHUS K UCTOPHU U JOCTHIKECHUSM OTEUYECTBEHHON (PM3MUECKONW HAYKH;
(bu3MYeCKr rpaMOTHOE MOBEJCHUE B MPOPECCUOHANBHOMN AESITEILHOCTH U OBITY IIpU 00pallleHuu ¢
pudopaMu U yCTPOHCTBAMU;

— TOTOBHOCTh K IPOJO/DKEHUI0 OOpa30BaHMs W MOBBILEHUS KBaIM(pUKAIUKM B HU30paHHON
poeCCUOHATTBHON EeSITEIBHOCTH U 00bEKTUBHOE OCO3HAHUE POJIU (PU3MYECKUX KOMIIETEHINH B
3TOM;

— YMCHHC UCIHOJIb30BATb JOCTUKCHUA COBpeMeHHOﬁ (1)I/ISI/I‘IGCKOI71 HAayKHU U (bI/ISI/I‘IeCKI/IX TEXHOJOTui
JJIA IIOBBIIICHUA COOCTBEHHOTO HWHTCJUICKTYAJIbHOTO Pa3BUTHUS B BLI6paHHOﬁ HpO(I)CCCHOHaHLHOﬁ
ACATCIIBHOCTH,

— YMCHHUC CaMOCTOATCIbHO IIO6I)IB3.TI) HOBBIC JIA cebst (1)I/IBI/I‘ICCKI/IG 3HAaHUA, UCIIOJb3YA OJId 3TOIr0
AOCTYIIHBIC HCTOYHHUKHN HHq)OpMaHHH;

— YMEHHUE BBICTPAUBATh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHS B KOMaHJIE MO PELICHUIO OOIINX
3a1a4;

— YMEHHUE YNPaBIATh CBOEH I03HABATEIbHOM JEATENbHOCTHIO, IMPOBOAUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'0 UHTEJUIEKTYaJIbHOTO Pa3BUTHS;

METalpEeAMETHBIX

— HCIIOJIb30BAaHUC PA3JIMYHBIX BHUIOB MMO3HABaTEIILHOM ACATCIIBHOCTU JIA PCIICHUA (1)H31/I‘~IGCKI/IX
3aaa4, NPUMCHCHHEC OCHOBHLIX MCTOJAO0B ITO3HAHUS (Ha6J’II-OI[eHI/I$I, OIMMCaHusl, U3MCPCHU:,
3KCHepI/IMeHTa) AJI1 NU3YUYCHUA PA3JIMYHBIX CTOPOH 01<py>1<afomeﬁ HeﬁCTBHTCHBHOCTH;

— HCHOJb30BaHUE OCHOBHBIX MHTEIJIEKTYaJbHBIX ONEpallfil: IOCTaHOBKH 3aJau, (POpMYIUPOBAHUS
TUIOTE3, aHalu3a U CUHTE3a, CPaBHEHUs, 0000IIEHNUs, CUCTEMAaTU3allu1, BbISIBICHUSI PUYNHHO-
CJIEICTBEHHBIX CBSI3€H, NIOMCKA aHAJIOroB, (POPMYIMPOBAHUS BBIBOJOB JJISl U3YUEHUS PA3IUYHBIX
CTOPOH (PU3UYECKUX OOBEKTOB, ABJIIEHUN U MPOLIECCOB, C KOTOPHIMU BO3HHMKAET HEOOXOAMMOCTh
CTaJIKUBAThCs B podecCHOHATIBLHOM cdepe;

— YMCHHUC I'CHCPUPOBATHL UJCH U OIIPECACIIATEL CPpCACTBA, HCOGXOI[I/IMBIG AJId UX pCaJin3allnu,

— YMCHHUEC HCIOJIBb30BATh PA3JIUYHBIC HWCTOYHUKH [JIA IIOJTYUCHUA (I)HSH‘ICCKOﬁ I/IH(bOpMaIII/II/I,
OIICHUBATH €€ JOCTOBECPHOCTD,

— YMCHHUC aHAJIU3HUPOBATH U NIPECACTABIIATH I/IH(I)OpMaI_[I/IIO B pa3JIMYHBIX BUAX;

— yMeHHue MyOJWYHO MPEJCTABISATh PE3yIbTaThl COOCTBEHHOTO HCCIEAOBAHUS, BECTU JTUCKYCCHH,
JIOCTYITHO ¥ TAPMOHUYHO coueTasi cofiepxaHue U (Gopmbl IpeacTaBiseMoil HHPOpMaIuy;
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NpeaAMETHBIX:

c(hOPMHUPOBAHHOCTH MPEACTABICHUN O POJU U MecTe (DU3UKU B COBPEMEHHON HAYyYHOW KapTHHE
MUpAa; TOHUMaHue (PU3NYECKOl CYyIIHOCTH HAOI0AaeMbIX BO BeeneHHO sBiIeHUH, ponu GU3NKU
B (OpMHUpPOBaHMM Kpyrozopa M (PyHKIHMOHAJIBLHOW TIPaMOTHOCTH 4YeJOBEKAa Uil pELICHUs
IIPAKTUYECKUX 3a7aY;

BIIQJICHHE OCHOBOIIOJIATAIOMIMMH (PU3NYCCKUMU TOHSITUSIMH, 3aKOHOMEPHOCTSIMHU, 3aKOHAMHU U
TEOPHUSMU; YBEPEHHOE MCIOJIb30BaHNE (PU3HUECKON TEPMUHOJIOTUU ¥ CUMBOJIHKHY;

BJIaAAICHUEC OCHOBHBIMM ME€TOJaMH  HAYYHOI'O IIO3HAHHUSA, HCIIOJIB3yCMBIMU B (1)I/IBI/IKCZ
Ha6J'II-OI[eHI/IeM, OIMMCaHUEM, UBMEPEHUECM, DKCIICPUMEHTOM;

YMEHHUsI 00pabaThiBaTh pe3yNbTaThl WM3MEPEHHH, OOHapY)XMBAaTh 3aBUCHMOCTb  MEXIY
(bU3NIECKUMHU BEIMIMHAMHE, OOBSICHATH TIOJTYIEHHBIC PE3YJIbTATHI U JIENIaTh BHIBOJIBL;

c(hOpMHUPOBAHHOCTh YMEHUS peliaTh PU3NUYECKHE 3a/1a4H;

chOpPMUPOBAHHOCTh yMEHUS TMPUMEHATH IMIOJYYCHHbIE 3HAHUA JJs OOBSCHEHUS YCIOBUMN
MpOTeKaHUus (U3MUYECKUX SIBJICHUH B MpUpOje, NMpodecCHoHANbHOW chepe W I TPUHSATHS
MPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HU;

c(OPMHPOBAHHOCTH COOCTBEHHON MO3HMIMK MO OTHOUICHHIO K (U3MYEeCKOil WH(pOpManuwy,
[0JTy4aeMO U3 pa3HbIX HCTOYHHUKOB.

B pesynbrare usydenus yueOHoro npeamera «Pu3uka» Ha ypOBHE CPETHETO OOLIEr0 0Opa3oOBaHUS:

BoinyckHUK Ha yriyOJI€HHOM YpPOBHE HAYUHUTCS:

OOBSICHATH U aHAIM3UPOBATh POJIb U MECTO (PU3MKU B (POPMHUPOBAHUM COBPEMEHHOW HAyYHOU
KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJOTUM, B IPAKTUYECKON JAEATEIBHOCTH
JTIOJICH;

XapaKTepU30BaTh B3aUMOCBSI3b MEX1Yy (PU3UKON U IPYTUMH €CTECTBEHHBIMU HayKaMu;

XapaKTCPU30oBaTb CHCTCMHYIO CBA3b MCKAY OCHOBOIIOJIATAalOIMMU HAYYHBIMU TIOHATHUAIMU:
MPpOCTPAHCTBO, BPEMs, MATCPUL (BCH_IGCTBO, HOJ'IC), JABWIKCHUC, CHUJIa, DHCPI'Us;

MOHUMaTh U OOBICHATH LEJIOCTHOCTh (PU3MYECKON TEOopuH, pa3iudarh TpaHUIBl €€
MIPUMEHUMOCTH U MECTO B PSAY APYTUX PU3NYECKUX TEOPUH;

BJIAZICTh MNPUCMAMU IIOCTPOCHHA TCOPCTUUCCKHUX JOKA3aTCILCTB, a4 TAKKC NPOTHO3UPOBAHUA
oco0eHHOCTEH MPOTCKAHUA (I)I/ISI/ILICCKI/IX SIBIICHUH U nponeccoB Ha OCHOBC IOJYYCHHBIX
TCOPCTUUCCKHUX BBIBOJOB U JOKA3aTCIILCTB,

CaMOCTOATCIIbHO KOHCTPYHUPOBATH SKCICPUMCHTAIIBHBIC YCTAHOBKH JJIA IPOBEPKU BBIIBUHYTBIX
TUIoTE3, paCCYUTHIBATD a6COJ'IIOTHyIO U OTHOCHUTECJIbHYIO IMOT'PEIIHOCTH,

CaMOCTOATCIIBHO INIAHUPOBATH U ITPOBOANUTH (1)I/I3I/I‘IGCKI/IG 9KCIICPUMCHTBI;
11



— pemath MPaKTUKO-OPHEHTUPOBAHHBIE KAUECTBEHHBIC M PacUeTHBIC (PUINYCCKUE 3a/1a4H C OMOPOM
KaK Ha W3BECTHbIC (DU3MUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJEIH, TaK M Ha TEKCThI C
M30BITOYHON HH(DOPMAITUEH;

—  OOBSACHATH TPAHUIIBI IPUMEHEHHUS U3YYCHHBIX (PU3NUECKUX MOJAEIICH MPpH pelieHnH (PU3NIECKUX U
MEXKIIPEAMETHBIX 3a/1a4;

— BBIABHUI'aTb T'HIIOTE3bl Ha OCHOBEC 3HAHHWs OCHOBOIIOJIAraromnx (bI/ISI/I‘IeCKI/IX 3aKOHOMepHOCTeﬁ u
3aKOHOB,

— XapakTepu3oBaTh [NIOOAIbHBIC HPOOJIEMBI, CTOSIIUE IIEpPe] YEIOBEUECTBOM: 3HEPreTUYECKHE,
CBIPbEBBIE, IKOJIOTHUECKUE, U POJIb (PU3UKU B PEIICHUH STHX IpoOIeM;

—  O0OBACHATH NPUHLMIBI PAOOTHl M XapaKTEPUCTUKU M3YYEHHBIX MAIIKMH, IPUOOPOB M TEXHUUECKUX
YCTPOMCTB;

— OOBSACHATH YCIIOBHSI TPUMEHEHUS (U3NYECKUX MOJETCeH MpH pemeHud (U3NIECKUX 3a/aad,
HaXOJUTh aJCKBATHYIO IIPEUIOKEHHON 3a/ade (PM3UYECKYI0 MOJEIb, pa3pelars npodiieMy Kak
Ha OCHOBE MMEIOIIUXCS 3HAHUM, TaK U IIPU IIOMOILN METOA0B OLIEHKH.

BoinyckHUK Ha yriyOJ€HHOM YPOBHE MOJIYYUT BO3MOXHOCTh HAyUYUThCS:

— HOPOBCPATH OBKCHCPUMCHTAJIbHBIMU CpPCACTBAMU BBIABUHYTBIC THUIIOTC3HI, (1)OpMy.HI/Ipy$I OcJIb
HCCICOOBaHUsA, Ha OCHOBC 3HAHHA OCHOBOIIOJIArarOImmXx (1)I/I3I/I‘ICCKI/IX BaKOHOMepHOCTCﬁ u
3aKOHOB;

— ONHWChIBaTh W AaHAJIM3MPOBATh IIOJIYYEHHYIO B pe3ylbTaTe MPOBEACHHBIX (PU3MUECKUX
9KCIIEPUMEHTOB MH(POPMALINIO, OTIPEAEIISATh €€ IOCTOBEPHOCTh;

— TIOHMMATh M OOBACHATH CHCTEMHYIO CBSI3b MEXIY OCHOBOIIOJIATAIONIMMHI HAYUYHBIMH MOHITHIMHU:
MIPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, MOJE), ABMKEHUE, CHIIA, DHEPTHUS,

— pfmarb 3KCHCPUMCHTAJIIBHBIC, KAYCCTBECHHBIC WU KOJIMYCCTBCHHELIC 3aa4u OJIMMIIMAIHOTO YPOBHA
CJIOKHOCTH, HUCIOJIb3Yyd (1)I/I3I/I‘~I€CKI/IC 3aKOHBI, a4 TAKXC YpPaBHCHUA, CBA3BIBAIOLIUC (1)I/I3I/I‘~IGCKI/I€
BCJIINYHHBI;

— AHAJIM3UPOBATH I'PpaHUIbI TPUMCHUMOCTH (I)I/I3I/I‘-ICCKI/IX 3aKOHOB, ITIOHUMAThb BC€06H_[I/II71 XapaKTep
(1JYHIlaMCHTaJIBHBIX 3daKOHOB U OI'PAaHUYCHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

— (dopmynupoBaTh U peniaTh HOBBIE 33/1a4d, BOSHUKAIOIINE B XO0J€ y4eOHO-HCCIIEIOBATEIHCKON U
MPOEKTHOM EeSATEIbHOCTH;

— YCOBEpIIEHCTBOBATh MPHUOOPHI M METOJbI HCCIEIOBAaHUS B COOTBETCTBUU C TOCTABJICHHOM
3aJaveii;

— HCIOJB30BAaTh MCETOJAbI MATEMAaTH4YE€CKOIo0 MOACIUPOBaHUA, B TOM YHUCIIC HpOCT@fIHIPIG
CTaTUCTUYECKUE METObI AJis1 00pabOoTKU pe3yIbTaTOB HKCIIEPUMEHTA.
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COJIEPX KAHUME VYEBHOU JAUCIHUITIINHBI
BBenenne

®duszuka — (yHIaMeHTalIbHAas HayKa O IPUPO/IE.

EcrecTBeHHOHAaYUYHBII METO/I TMTO3HAHUS, €TO0 BO3MOKHOCTH M TPAHUIIBI IPUMEHUMOCTH. DKCIIEPUMEHT U
TEOpHsi B Tpolecce MO3HAHMSA NMPHUPOABL. MojenupoBanue (GHU3MYECKUX SIBICHUH W mporeccoB. Pomb
IKCIIEPUMEHTAa M TEOPHM B Mpolecce Mo3HaHWs mnpupoabl. Pusmyeckas BenuunHa. [lorpemHocTn
u3MepeHuil pu3ndecKkux BeanuuH. Pu3nveckre 3aK0HbI. [ paHUIBl IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB.
[TonsaTue o ¢pusnueckoit kKapTune mupa. 3HauyeHue Gu3uku npu ocBoenuu npodeccuii CI1O.

1. Mexanuka

Kunemaruka. Mexanudeckoe apimwkenue. Ilepememenue. Ilyte. Ckopocts. PaBHOMepHOE
MpsIMOJIMHEIHOE JBMXKEHHE. YcKopeHHue. PaBHomepemeHHOe mpsiMmoiuHeiiHoe nBuxkeHue. CBoOOIHOE
nagenue. [IBuxenuwe Ttena, OpOLIEHHOrO TMOJ YIJIOM K TOpU30HTY. PaBHOMepHOE [BHXKEHHE TIO
OKPYKHOCTH.

3akonbl mexanuku Hetotona. Ilepsbiii 3akoH HperoTona. Cuna. Macca. Umnynbsc. Bropoii 3akon
Hprorona. OCHOBHOW 3aKOH KJIACCHYECKOW auHamMuku. TpeTuil 3akoH HproToHa. 3aKOH BCEMHPHOTO
Tarotenus. ['paBurtanmonHoe mosie. Cuina Tsokectr. Bec. CrocoObr m3mepenuss Macchl Ten. CHIlbl B
MEXAHUKE.

3aKOHbBI COXpAaHEHUS! B MEXaHUKE. 3aKOH COXpaHEHUs UMIlylbca. PeakTuBHOe nBHKeHUE. Pabora
cwibl. Paborta moteHnuaneHeiXx cuil. MomrHocTs. OHeprusa. Kunernueckass sHeprus. [loTeHumanbHas
9HEeprus. 3aKOH COXpaHEHUsI MeXaHW4YecKoi aHepruu. [IpuMeHeHne 3aKOHOB COXpaHEHUS!.

JlemoHCTpanuu

3aBUCHUMOCTh TPAEKTOPHUHU OT BBIOOpA CUCTEMBI OTCUETA.

Byl MeEXaHMYECKOTO JBUKECHHUS.

3aBUCUMOCTb YCKOPEHHMS TeJla OT €r0 MacChl U CUJIbI, IEUCTBYIOIIEH Ha TelO.
CrnoxxeHnue cui.

PaBeHCTBO U MPOTUBOIOIIOKHOCTh HAIIPABJICHUS CUJI ACHCTBUS U MPOTUBOJACHCTBUSA. 3aBUCUMOCTD CHJIBI
YIOPYTOCTH OT Ae(opMariui.

Cunel TpeHus.

HesecomocTs.

PeaxkTnBHOE ABMKEHIE.

[lepexon moTeHNIMaIbHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

JlabopaTopHbIie paboTHI
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Hccnenosanue nBUKEHUS Tella DO JEHCTBUEM ITOCTOSHHON CHIIBI.

W3ydeHnue 3akoHa COXpaHEHUs UMITYJIbCA.

CoxpaHeHne MEXaHU4EeCKON YHEPTHH MPH IBHXKEHUU TeJia MOJ] IeHCTBUEM CHII TSKECTU U YIIPYTOCTH.
CpaBHeHUe paObOThI CUJIBI C K3MEHEHNUEM KHHETHUECKOM SHEPTUH Tela.

N3ydeHne 3aKOHOB COXPAaHEHUS Ha TIPUMEpPE yaapa IMapoB U OAUTHCTHYECKOTO MasiTHUKA.

N3yuenne ocoOeHHOCTEN CUITBI TPEHUS (CKOJIBKECHHS ).

2. OCHOBBI MOJIEKYJISIPHOM (PU3MKH U TEPMOIMHAMUKH

OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. HMpaeanbnslii ra3. (OCHOBHBIE IOJOKEHHS
MOJIEKYJISIPHO-KUHETHUECKON Teopuu. Pazmepsl 1 Macca MOJEKyl M aToMOB. bpoyHOBCKOe NBHKEHUE.
Huddyszusa. Cuisl 1 SHEPTUS MEKMOJIEKYISIPHOro B3auMoieicTBus. CTpoeHue ra3000pa3HbIX, KUJKUX U
TBepAbIX Tel. CKOpPOCTM [JBUKEHUSI MOJIEKYJI M UX u3MepeHue. MpeanbHbiii ra3. [laBnenue rasa.
OcHOBHOE ypaBHEHHE MOJIEKYJISPHO-KMHETUYECKOW Teopuu ra3oB. TemmepaTypa U €€ HU3MEpEHHE.
l'a3oBble 3akoHBI. AOCOJIOTHBIM Hy/Ib Temmeparypbl. TepMoanHaMuyecKkas ULIKaida TeMIEpPaTyphl.
VYpaBHEHHE COCTOSAHUS MACATBHOIrO raza. MosipHas ra3oBasi IOCTOSIHHASI.

OcHoBbl TepMoguHaMUKU. OCHOBHbBIE MOHATHS U ONpezeseHusl. BHYTpeHHsS 3HEprus CUCTEMBI.
BuyTpennss osHeprusi wuueanpHoro rasza. PabGora m Temora Kak (OpMBI Tiepeiadd  dHEPIHUU.
TemmoeMkocTh.  YenbHas TEIIOEMKOCTh. YpaBHEHHE TeryioBoro Oamanca. IlepBoe Hauaio
TepMoauHaMUKU. AnuabatHbiii mpouecc. [Ipunmun geiictBust TeruioBoil Mammubl. KIIJ[ Temmosoro
nsuratens. Bropoe Hayano TepMoauHaMUKU. TepMOIMHAMMYECKas MIKala TeMiepaTryp. XOJOJHJIbHbIE
MamuHbl. Ternossle npuratenu. OxpaHa Npupobl.

CaoiicTBa nmapos. VMcnapenue u koHaeHcanus. HacoleHHbsli nap 1 ero cBoiicTsa. AGCOIIOTHAS U
OTHOCHUTEJIbHAS BIAXKHOCTb BO3ayxa. Touka pocbl. Kunenue. 3aBUCMMOCTD TEMIEPATYpPbl KUIIEHUS OT
nasieHus. [leperperslii map 1 ero UCIOIb30BAHUE B TEXHHUKE.

CBoiicTBa XHAKOCTEH. XapaKTepUCTUKA >KHIAKOTO COCTOSHUS BelmiecTBa. [I0OBEpXHOCTHBIM CIOM
KUJKOCTU. ODHEPrus MOBEPXHOCTHOTO cJos. SIBJI€HUS Ha TpaHUIE KUAKOCTH C TBEPABIM TEJIOM.
Kanunnsapuseie sBienus.

CaoiicTBa TBEPIBIX Tel. XapaKTEpUCTHUKA TBEPAOTO COCTOSIHUS BEUIECTBA. YTNPYIHMe CBOWCTBA
TBepAbIX Tell. 3akoH ['yka. Mexanndeckue cBOMCTBa TBEPABIX Tell. TEMIOBOE pacIIMPEHUE TBEPABIX TeEI
u xuakocrten. [lnaBienye u KpucTamn3anus.

JlemoHCTpannu
JIBmxenue 6poyHoBCckux dactuil. Juddysusi.

W3meHeHue naBieHus ra3a ¢ U3MEHEHHEM TeMIIepaTyphl NIPHU MOCTOSHHOM oO0beme. M3orepmuueckuii u
M300apHbIi PoIIECCHI.

H3menenue BHyTpCHHeﬁ OHCPIUU TCJI IPU COBCPILICHUN pa60TBI. Mogenu TEIUIOBBIX JIBUTaTeNICH.
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Kunenue Bozipl Ipy MOHWKEHHOM JaBiieHuu. [Icuxpomerp u rurpomerp.
SIBIIeHUs MOBEPXHOCTHOI'O HATSKEHUSI M CMAYUBaHUS.
Kpucramisl, amopdHble BelecTBa, )KUAKOKPUCTANINYECKHE Tea.
JIaboparopHbie pabOTHI

W3mepenue BlIaXHOCTH BO3yXa.

W3MepeHne noBepXHOCTHOIO HATSKEHUS HKUKOCTH.
Habnronenue npouecca KpUCTaUIN3aLUH.

W3yuenue negopmannu pacTsKEHHs.

N3yuyenune TenioBoro paclmpeHus TBEPAbIX TElL.

N3yuenmne 0coOEHHOCTEH TEIIOBOTO PACHIMPEHHS BOJIBI.

3. DJIeKTPOAMHAMMKA

DNEeKTpUYecKoe IoJie. JJIEKTPUUYECKUE 3apsAibl. 3aKOH coxpaHeHus 3apsaa. 3akoH Kyiona.
Onexrpudeckoe nose. HampsbkeHHOCTH anexkTpuueckoro nois. [IpuHuun cynepno3unuu nosuei. Pabora
cwI ayeKkTpocrarnyeckoro nosid. IloreHnman. PasHocTh  moTeHIManoB.  OKBUIIOTCHLMAIbHBIC
noBepxXHOCTU. CBSA3b MEXAY HANPSDKEHHOCTbIO M PA3HOCTHIO IMOTEHIMAIOB 3JIEKTPUYECKOrO TOJISL.
I[I/IBJ'IGKTPI/IKI/I B DJJICKTPHUYCCKOM II0JIC. HOJ’I?IpI/ISaIII/Iﬂ AUBJICKTPUKOB. HpOBO)IHI/IKI/I B DJICKTPHYCCKOM
nosne. Konnencaropsl. CoeinHeHre KOHJIEHCATOPOB B Oarapero. DHeprus 3apsyKEHHOIo KOHJIEHCATOpa.
DHeprus MeKTPUYECKOTO MOJI.

3aKOHBI TOCTOSHHOT'O TOKA. yCJ'IOBI/ISI, H€O6XOZ[I/IMBI€ IJid BO3HUKHOBCHUA W MOJACPKAHHUA
aNeKTpUdYeckoro Toka. Cuia Toka M IUIOTHOCTh Toka. 3akoH Oma s ydactka nenu 6e3 DJIC.
3aBUCUMOCTH SJICKTPHUYCCKOT'O COIIPOTUBJIICHHA OT MaT€pHralia, AJIUHBI U IUIOMAAN IMOMEPEUHOTO CCUCHUA
MPOBOAHHUKA. 3aBUCUMOCTh DJIEKTPUYECKOTO COMPOTHBJICHHUS TMPOBOJHUKOB OT TEMIEPaTypHhI.
DNEeKTPOABMKYIIAsl CHUla UCTOYHUKA Toka. 3akoH Oma ansa monHoi nenu. CoeArHEeHHEe MPOBOIHUKOB.
CoenvHeHre HMCTOYHHKOB JJIEKTpUUYECKOM sHepruu B Oarapero. 3akoH J[xoyns—IJlenna. Pabora u
MOIIHOCTbh JIEKTPUUECKOT0 TOKa. TemnoBoe aeiicTBIE TOKA.

ONEKTPUYECKUHA TOK B PA3IMYHBIX Cpelax. DIEKTPUUECKUN TOK B METajllaX. DJIEKTPOHHBIN Tras3.
PaboTa BeIXOJa. DJIEKTPUUECKUI TOK B 3JEKTPOIMTAX. DnekTpoiu3. 3akoHsl Papanes. [Ipumenenue
ANIEKTPOJIM3a B TEXHUKE. JJIEKTPUUYECKUH TOK B ra3ax M Bakyyme. MoHuszanus raza. Buasl razoBbix
pa3psanoB. [lonarue o mnazme. CBOKCTBA M NMPUMEHEHHME AJIEKTPOHHBIX ITYYKOB. DJIEKTPHUYECKUI TOK B
noJtynpoBoiHuKax. CoOCTBEHHAs! MPOBOJAUMOCTb MOIYIPOBOAHUKOB. [101TypoBOIHUKOBEBIE TPUOOPBHI.

MarautHoe mnosne. BekTop HMHAyKIMM MarHuTHoro mnosid. JlelicTBMe MarHMTHOTO IO Ha
MPSIMOJIMHENHBIM MTPOBOJHUK C TOKOM. 3akoH Amrmepa. B3anmmopneicTtBue TOKOB. MAarHWTHBIA MOTOK.
Pabora nmo mepemenieHno NMpoBOJHUKA C TOKOM B MarHMUTHOM Tojie. J[eficTBMe MarHUTHOTO MO Ha
neokymmiicss 3apsan. Cuia Jlopenma. OmnpenenieHHE YIETbHOTO 3apsia. YCKOPUTENU 3apsSyKEHHBIX
YaCTHILI.
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ONeKTpOMarHUTHAas MHAYKLUS. DJIEKTPOMAarHUTHAs MHIYKLIHA. BuxpeBoe aneKTpuyeckoe mole.
CaMouHAyKLUs. DHEPrus MarHUTHOTO TOJISL.

JeMoHcTpanunun

B3anmopeiicTBue 3apsyKeHHBIX TEII.

[IpoBOAHMKH B 3EKTpUUECKOM MoJie. J{UuaeKTpuku B asiekTpuueckoM rnose. Konaencaropsi.
TernoBoe AEUCTBUE DIEKTPUUECKOTO TOKA.

CoOcTBeHHas ¥ MPUMECHAast MPOBOJAUMOCTD MOJTYNPOBOAHUKOB. [10J1yIIpOBOTHUKOBBIN TUOI.
Tpanzuctop. OnsiT IpcTeaa.

BzaumopeiictBue IMPpOBOAHHUKOB C TOKaMM. OTkIIOHEHHUE OJICKTPOHHOI'O ITy4YKa MArHuTHBIM IIOJICM.
3J'IeKTpO,I[BI/IFaTCJ'Ib.

DNEeKTPOU3MEpUTENbHbIE TPUOOPHL. DIeKTpoMaruuTHas nHAyKuus. Oneitel apanes.

3aBucumocts DJ]C caMOMHAYKIIMHM OT CKOPOCTH U3MEHEHHUS CUJTBI TOKA U UHIYKTUBHOCTHU MTPOBOJIHUKA.
PaGora anekrporeneparopa. Tpanchopmarop.

JlaGopaTopHbIe paboThI

HSy‘leHI/IC 3akoHa Owma AJIL ydaCTKa HOeIHr, IHOCICAOBATCIBHOIO W IMApPAJUICIIBHOTO COCAWHCHUA
IMPOBOAHUKOB.

I/IsyquI/Ie 3akoHa Oma JUISL TIOJTHOM ISTIH. I/I3yquI/Ie SABJICHUA SHCKTpOMaFHHTHOﬁ WHAYKIHUHU.

Omnpenenenve kod(@uIMEHTa TMOJIE3HOrO JIEHCTBUS  AJEKTpUYecKoro 4aiHuka. OmpeneneHue
TEMIICPATYPbl HUTH JIaMIIbl HaKaJIMUBAHH.

Omnpenenenue DJ{C 1 BHyTPEHHETO CONMPOTHBIICHUS UCTOUHUKA HATIPSKCHHUS.
4. KosieGanusi U BOJIHbI

Mexannueckue konebanusa. Konebarenvnoe apmkenue. ['apmonndeckue konebanusi. CBOOOIHBIE
MexaHnueckue Konedanwus. JInHelHbIe MEXaHUYECKUe KoliebaTeapbHble cucTeMbl. [IpeBparienue sHepruu
npu KosiebaTenbHOM JBMKeHHU. CBOOOJHBIE 3aTyXalolllle MexaHuueckue kojiebanus. BuIHyXIeHHBIE
MEXaHUYECKHE KOJIEOAHU.

Ynpyrue Bonnsbl. [lomepeunble M TPOAOJBHBIE BOJHBI. XapaKTEPUCTUKUA BOJHBI. YPAaBHEHHE
mockoit Oerymieit BosHbl. WHTepdepeninus BomH. [loHstHe o audpakuuu BOJH. 3BYKOBBIE BOJHEI.
VYapTpa3Byk U €ro NpuMeHEHUE.

OnexkTpoMarHuTHble Kojiebanus. CBOOONHBIE 3JeKTpoMarHuTHele KojeOanusa. IIpeBparienue
SHEPruu B KojeOaTelIbHOM KOHType. 3aTyxalollue >3JeKTpOMarHuTHble KosiebaHus. [eneparop
HE3aTyXaromux SJICKTPOMAarHuTHBIX KoJieOaHu. BI)IHY)KI[GHHI)Ie QJICKTPHUYCCKHE KoJ€eOaHusI.
[Tepemennbiii TOk. ['eHepaTop mnepeMEHHOro TOKa. EMKOCTHOE W HWHAYKTUBHOE CONPOTUBJICHUS
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MepeMeHHOTro Toka. 3akoH Owma I JIEKTPUYECKOM IEeNH IMEePEeMEHHOro Toka. PaboTra W MOIIHOCTH
nepeMeHHoro Toka. [eHepatopbl Toka. Tpanchopmartopsl. Toku Bbicokoi uacToThl. Ilomyuenwue,
repeaayda u pacipereseHue JEKTPOIHEPIUH.

ONEeKTpOMarHUTHbIE  BOJHBL.  JJIEKTPOMAarHUTHOE I0JIE Kak OcoObli  BHUJ ~ MaTepui.
DnekTpoMarHuTHbIe BOJIHBL. Bubparop 'epua. OTKpbITHIN KoneOaTenbHbIN KOHTYp. M300peTenue paano
A.C. ITonoBbim. [lonsTHE 0 paguocBssu. [IpuMeHeHne 37€KTPOMAarHUTHBIX BOJIH.

JlemoHCTpanuu
CB0OO/IHBIE U BBIHYX/IEHHbIE MeXaHHUecKue Konebanus. PezoHanc.

OO6pazoBanue U pacpocTpaHeHue yrnpyrux BojH. YacroTta konebanuii u BbicoTa ToHA 3Byka. CBOOOAHbBIE
ANEKTpOMarHuTHeIe Konebanus. OcuuiuiorpaMMa nepeMeHHoro Toka. Konjencarop B 1ienu nepeMeHHoro
TOKa.

KaTymKa HHAYKTHBHOCTHU B ICIIH ICPEMCHHOI'O TOKA. Pe3onanc B HOCHGﬂOB&TGHBHOﬁ LCTIH IICPEMCHHOI'O
TOKa. I/I3Hy‘ICHHC H IIPUEM BJICKTPOMAIrHUTHBIX BOJIH. Panuocss3s.

JlaGopaTopHbIe pabOThI

W3yuenmne 3aBUCUMOCTH TIepHoOJa KOJICOAaHUH HUTSHOTO (WM TPYKUHHOTO) MAasTHUKA OT JUIMHBI HUTH
(wm Maccel Tpy3a).

NHnykTHBHBIE 1 EMKOCTHOE COMPOTUBIICHHUS B LIETIH MIEPEMEHHOTO TOKA
5. OnTuka

HpI/Ipoz[a CBCTa. CKOpOCTL pacinpoCTpaHCHUs CBCTA. 3aKOHBI OTPAXKCHUSA U TPCIOMIICHUA CBCTA.
ITonnoe OTpaXXCHUC. JInna3el. I'ma3 kak ontudyeckas cucteMa. ONTHYECKUE HpI/I60pLI.

BonnoBble cBoiictBa cBera. MHrepdepeHuus cBera. KorepeHTHOCTb CBETOBBIX JIyueil.
Wntepdepennus B ToHkUX mieHkax. [Tomocel paBHoi Tommuubl. Kombsra HetoTona. Mcnonb3oBanue
uHTepdepeHIM B Hayke U TexHuke. Judpakuusa ceera. Audpakius Ha 1iean B napaiesIbHBIX JIydyax.
Hudpakuonnas pemierka. [lonsitue o ronorpaduu. Ilonspuszauust nonepeunbix BosiH. [lomsipuzanus
ceera. JlBoitHoe myuenpenomienue. llomsapouasl. Jucmepcuss cBera. Buasl cnexktpoB. CrekTpbl
ucnyckanus. CriekTpsl MOIJIOmEHus. YabTpaduoneroBoe U uHGpakpacHoe n3iydeHus. PeHTreHoBckue
nyun. X mpuposaa u cBOKCTBA.

JlemoHCTpanuu

3aKoHBI OTpaKeHUS U MpeJoMiIeHHs cBeTa. [lomHoe BHyTpeHHee oTpakeHne. OnTudeckue mpruoopsl.
Wntepdepennus cera. Audpakus csera. [lonspuszanus cera.

[losydyeHune ciekTpa ¢ HOMOIIBIO IPU3MBI.

[Tonydenue cnekTpa ¢ HOMONIbIO AUPpaKIIMOHHON pemeTKU. CIeKTPOCKOIT.

JlabopaTopHbIie paboThI
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N3yuenune n3o0pakxeHUs: IPeIMETOB B TOHKOM JIMH3E.

N3yuenue nuntepdepenuu u nudpakiuu cBeTa.

I'pagyupoBKka CIeKTpOCKOIA U ONpeesIeHUE ITTUHBI BOJHBI CIIEKTPAIbHbBIX JTMHHM.
6. OcHOBBI cHIEUAIBHON TEOPUM OTHOCHTEJIBLHOCTH

WMHBapraHTHOCTh MOAYJISI CKOPOCTH cBeTa B BakyyMe. Iloctynatel Diinmreiina. IIpoctpancTBo u
BpeMs CHEUUATBHON TEOPUH OTHOCUTENBHOCTH. CBSA3b MacChl U SHEPTHH CBOOOTHOW YaCTHUIIbI. DHEPIHs
ITOKOSI.

7. J1eMeHTbl KBAHTOBOM (PU3UKHU

KBanToBasg ontuka. TemoBoe uznydyeHue. PacrpenerneHue sHepruu B CHEKTpe aOCOIIOTHO
yepHoro Ttena. KBanroBas runore3a I[lnanka. @otonbl. Boemuuil ¢orosnekrpuuyeckuii 3¢ ¢eKr.
Buytpennuii  potordpdexr. Tumbsr ¢orosnementoB. [lasnenue cpera. [loHATHE 0 KOPHMYCKYISPHO-
BOJIHOBOW MPUPOJIE CBETA.

®uznka aroma. Pa3BuTHE B3IVISI0B HA CTPOCHHME BEIIECTBA. 3aKOHOMEPHOCTU B ATOMHBIX
CHeKTpax Bogopoja. Snepuas momens atoma. Omnbitel D. Pesepdopma. Monens atoma Bogoposaa mo H.
bopy. 'mnotesa ae bpoiins. CooTHomenue HeonpeneneHHocTei ['elizenoepra. KBaHToBbIE T€HEPATOPHI.

JlemoHCTpanuu

dotorhdexr.

JlunHeiuaThie CIEKTPHI PA3INYHBIX BEIIECTB.
N3nydyenue nazepa (KBaHTOBOTO T€HEPATOPA).
CUeTurK HOHU3UPYIONUX H3TYICHUH.

8. OBosouus BeesieHHoit

Crpoenue u pazsutue Beenennoii. Hama 3Be3nnas cuctema — [Manmaktuka. J[pyrue rajgakTuku.
beckoneunocts Beenennon. Ilonsatue o xocmomoruu. Pacmmpsromascs Beenennas. Moaens ropsuei
Bcenennoii. Ctpoenue u npoucxoxaenue ['anaktuk. TemHas maTepust U TEeMHasi SHEPT .

Opomronus 3Be3A. l'mnoresa mpoucxoxacHus ConHEUHOM cucTembl. TepMOsSIepHBI CHHTES.
[Ipobnema TepmosepHoit sHepretuku. DHeprusi CoiHIa M 3Be3A. DBotonus 3Be3id. IIpouncxoxneHue
ConHEe4YHOU CHCTEMBI.

JlemoHCTpanuu
Conneunas cucreMa (MOJIEINb).
dororpaduu miaHeT, cJelaHHble ¢ KocMUYecKkuX 30HA0B. KapTa JIyHbl 1 maHer.

Crtpoenue u 3BomOIMS BeenenHoil.
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[TPUMEPHBIE TEMbI PE®GEPATOB (JJOKJIAZAOB), UHANBUAY AJIbHBIX [TPOEKTOB
Anekcannp I'puropbeBud CTOJIETOB — PYCCKUH (DUBHK.
Anekcannp CrenanoBuu [lonoB — pycckuit yueHbli, ©300perarensb pajauo.
AnbpTepHAaTUBHAS SHEPIETUKA.
AKyCTHYECKHE CBOMCTBA IMOJIYITPOBOJHUKOB.
Annpe Mapu AMiiep — OCHOBOIIOJIOKHUK 3JIEKTPOJUHAMUKH.
ACUHXPOHHBIH JIBUTaTEb.
AcCTepou/ibl.
ACTpOHOMMS HAIIUX JHEH.
ATomHas ¢usmka. 3otonsl. [Ipumenenne paanoakTHBHBIX H30TOTOB.
becKOHTaKTHBIE METOBI KOHTPOJIS TEMIIEPATYPBHI.
bunonsipabie TpaH3UCTOPBI.
Bopuc CemenoBuu SIkobu — (u3nK U H300peTaTeib.
Benuuaiimme oTKppITUS (PU3HKH.
Bunpl anexTprudeckux paspsiioB. DIEKTpUYECKHE pa3psabl Ha ClIyKOe deloBeka.
Bnusaue nedexroB Ha puznyeckue CBOWCTBA KPUCTAILIOB.
Bcenennas u TemHas matepus.
INanuneo 'anniielt — OCHOBATENb TOYHOTO €CTECTBO3HAHUS.
l'onorpadus u ee npuMeHeHHE.
JIBr>KeHue Terna NEpeMEHHOW MaCChI.
Judpaxius B HaIen )KU3HU.
XKunkue KkpucTambl.
3axonbl Kupxroda 11st 371eKTpUyecKoi Lemnu.
3aKOHBI COXPAHEHUSI B MEXAHUKE.
3HaueHue oTKpbITHH ["amues.
Urops BacuibeBuu KypuaToB — Qu3HK, OpraHu3aTop aTOMHON HAyKH U TEXHUKU.
Hcaak HeroTOH — co3narens KI1acCUYecKOn (PU3UKHU.
Hcnonb30BaHue 3JIEKTPOIHEPTUU B TPAHCIIOPTE.
Knaccugukanus 1 xapakTepuCTHKH 3JI€MEHTAPHBIX YacTHI.
KoHcTpyKiinoHHast npoyHOCTh MaTepuasa U €€ CBSA3b CO CTPYKTYPOH.
KoHcTpykius u BUIBI J1a3€poB.
Kpuoanekrponuka (MUKpPOIJIEKTPOHUKA U XOJIO).
JlazepHble TEXHOJIOTUHU U UX UCIOJIb30BaHUE.
Jleonapo na Bunum — y4eHsIit u n300perarTeb.
MarHuTHble U3MepeHHs (IPUHIUIBI TOCTPOSHUsT MPUOOPOB, CHOCOOBI M3MEPEHUST MAarHUTHOTO
MOTOKA, MAarHUTHOM MH]TKIIUH).
Maiixn @apaneit — co3aarens yuyeHHs 00 3JIeKTPOMarHuTHOM I10JIE.
Makc IlnaHk.
MeTo MEUYEHBIX aTOMOB.
MeTobl HaOIIOICHHS U PETUCTPALIUU PAJMOAKTUBHBIX U3TY4YE€HUIN U YaCTHII.
MeTtopl onpeeseHns IIOTHOCTH.
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Muxaun BacunbeBnd JIOMOHOCOB — yU€HBIN SHIUKIIONEANCT.
Mopnenu aroma. OmnbiT Pesepdopna.
MounekynspHO-KUHETUYECKask TEOPUS UACAIBHBIX Ia30B.
MouHust — ra30Bbld pa3ps] B IPUPOJHBIX YCIOBHSX.

HanoTtexHomorusi — MeXIUCHUIUIMHAPHAs 00JacTh (PyHAaMEHTAIbHON M MPUKIAJTHON HAYKH U

TEXHUKH.
Hukona Tecna: )u3Hb U HEOOBIYAITHBIC OTKPBITHSL.

Huxomnaii KonnepHuk — co3gareib reMoLeHTPUYECKON CUCTEMBI MUPA.
Hunbsc bop — onun U3 co3pareneil COBpeMEHHOM (PU3HKH.
Hyxkneocunres Bo BeenenHoil.

OObsicHeHne (HOTOCHHTE3a C TOUYKH 3PCHUS (UK.

Onrtuueckue sBICHUS B IPUPOJE.

OTKpbITHE U IPUMEHEHHE BHICOKOTEMIIEPATYPHON CBEPXIIPOBOAUMOCTH.
[IepeMeHHBIN JIEKTPUYECKUHN TOK U €r0 IPUMEHEHHE.

[Ina3zma — 4eTBepTOE COCTOSIHUE BEILIECTBA.

[InaneTsl CoJIHEYHOH CUCTEMBI.

[TonynpoBOIHUKOBBIE TaTYMKU TEMIIEPATYPBHI.

[IpuMeHeHne KUIKUX KPUCTAUIOB B IPOMBIIIJIEHHOCTH.

[IpuMeHeHue s/1epHbIX PEaKTOPOB.

[Tpupona peppomarneruszma.

[IpoGembl 3K00TUY, CBSI3aHHBIE C UCIIOJIB30BAHUEM TEIIJIOBBIX MAIIIUH.
IIpon3BoacTBO, Iepeada U NCIOJIb30BAHNE DIIEKTPOIHEPTUH.
[Tpoucxoxaenne CoHEUHON CUCTEMBI.

[Ibe30anexTpruyeckuii 3QPeKT ero npuMeHeHue.

PazButue cpeacTs cBs3M U paauo.

PeakTuBHBIE ABUTATENN U OCHOBBI PAOOTHI TETIOBOM MAITHBI.
PennkroBoe u3nydeHue.

Pentrenosckue syan. Mcropus otkpsitus. [Ipumenenne.

Poxzaenue u 3BoIrOLMS 3BE3.

Ponp K.O.1{1071K0BCKOT0 B pa3BUTUH KOCMOHABTHUKH.

CBeT — nJIeKTpOMarHuTHas BOJIHA.

Cepreii IlaBnoBuu KoposeB — KOHCTPYKTOp W OpraHU3aTop IIPOM3BOJCTBA
KOCMHUYECKON TEXHUKH.

Cunel TpeHus.

CoBpeMeHHast CITyTHUKOBAsI CBSI3b.

CoBpemeHHas (pusuveckasi KapTuHa MUpA.

CoBpeMEHHBIE CPEACTBA CBSI3U.

ComHile — MCTOYHUK )KM3HU Ha 3eMIe.

Tpanchopmaropsl.

VY npTpa3Byk (IOTy4yeHUE, CBONCTBA, IPUMEHEHUE).

VYipaBisieMbIi TEPMOSIEPHBII CUHTES.

pakeTHo-
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YckopuTenu 3apsyKEHHBIX YacTHULL.

®du3uka 1 My3bIKa.

dusnyeckue CBOMCTBA aTMOCHEPHI.
DOTO3NEMEHTHI.

®otordpdexr. [Ipumenenne spnerus Goroddexra.

Xanc Kpuctuan Opcres — OCHOBOIIOJIOKHHUK 3JIEKTPOMarHeTu3ma.

UepHble AbIPHI.

[Ikana 31€KTPOMarHUTHBIX BOJIH.

DKosornyeckue npoodaeMbl U BO3SMOXKHBIE YT UX PELICHHUS.
DneKTpOoHHas IPOBOAUMOCTh MeTaioB. CBEPXIPOBOIUMOCTb.
Ommiii XpructranoBud JIeHIT — pycCKuil (PU3HK.
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TEMATHUYECKUI ITJIAH
[Ipn peanuzanuu coaepxaHusi oOmieoOpazoBaTenbHON yueOHON aucuuiiuHbl «Dusmka» B
npeaenax ocpoenust OIIOIT CITIO na 6a3e OCHOBHOTO OOIIEro oOpa3oBaHMs C MOJIYYCHHUEM
cpennero o6mero oo6paszoBanus (IIIIKPC) wmakcumanpHash ydeOHas Harpyska ydamquxcs
COCTaBJISIeT!

TeXHU4YeCKHui mpoduiab — 168 yacos, n3 HUX JabopaTopHBIE paboThl — 22 Yaca.

Texandeckuit mpoduiib MpodecCHoHATBPHOTO 00pa30BaHUs

Buj yueOHoii padoThl KosmnuecTBo yacos

AyauTopHblie 3aHATUSL. Conepxanune | [Ipodeccus CITIO

BBeneunue 2

1. Mexanuka 44

2. MonekynsapHas ¢usuka. Tepmoaunamuka | 24

3. DeKTpoauHaMHuKa 36

4. Konebanus v BOJHBI 14

5. Onruka 18

6. OcHoBBI CHeLMaIbHON Teopun | 6

OTHOCHUTEIILHOCTH

7. DneMeHThI KBaHTOBOU (DU3UKHU 16

8. DBomrorust Beenennoit 6

JuddepeHnrpoBanHbIii 3a4eT 2

Hroro (B ToM uuncae 22 yaca JIII3) 168
IIpome:xxyTounas arrecrauus B popme 1udpepeHIUPOBAHHOIO 3a4eTa

Bcero 168
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOU JIEATEJILHOCTU CTYJEHTOB

Copneprxanue o0OyueHHs

XapakTepucTUKa OCHOBHBIX BUJIOB JESATEIILHOCTH CTYJICHTOB
(Ha ypoBHE y4eOHBIX JEHCTBUI)

Bsenenue

YMeEHMsS IIOCTAaHOBKU LIEJIEH JEATEIbHOCTH, IUIAHWUPOBAHUS
COOCTBEHHOM J1€ATENILHOCTH AJISl JOCTHKEHHSI IIOCTABJICHHbIX
Lenaer, MpeABUICHUS BO3MOXHBIX  PE3YyJIbTaTOB  ITUX
JEUCTBUHM, OpraHu3allid  CaMOKOHTPOJSA U OLICHKH
MOJIyYeHHBIX pe3yabTaToB. Pa3BuTHe CrOCOOHOCTH SICHO U
TOYHO M3J1araTb CBOM MBICIH, JIOTUYECKH OOOCHOBBHIBAThH
CBOIO TOYKY 3pEHMS, BOCIPUHMMATh M AaHAJIU3UPOBATH
MHEHHs COOECETHUKOB, IIPU3HABAs MPaBO APYroro 4eaoBeKa
Ha MHOE MHEHHE.

[TpousBenenne u3MepeHust (PU3MUECKUX BEIMYUH M OIICHKA
I'PaHULB] IOTPEIIHOCTEN U3MEPEHUN.

IIpencraBnenre IpaHULBl MOIPEIIHOCTEN H3MEPEHUM IIPU
HOCTPOCHUU I'PaUKOB.

YMeHue  BbICKa3bIBaThb  TUINOTE3bl  JJI1  OOBSCHEHMS
HaOJII01aeMBIX SIBJIICHUI.

YMenue npeanarate MOJEIU SBJICHUM.

VKa3zaHue TpaHUL HPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
N3n0oxkeHne OCHOBHBIX IIOJOKEHUHW COBPEMEHHOM HAY4YHOU
KapTUHBI MUDA.

[IpuBeneHne NMpUMEpPOB BIUSHHUS OTKPBHITUH B (U3HMKE HA
IIPOrpeCC B TEXHUKE U TEXHOJIOTUU IIPOU3BOACTBA.

A orxoor nanaxxxxa Idx rxamo e rroaxraxea xxxzdhossaca

1. MEXAHUKA

Kunemartuka

[IpencraBnenue MEXaHUYECKOTO JIBUKEHUS Tena
YPaBHEHHSMM 3aBUCUMOCTHM KOODAMHAT M  IPOEKIHUEH
CKOpPOCTHM OT BpeMmeHM. llpencraBieHne MexaHHYECKOIO
JIBUKEHHUS Tena TpaduKaMHd 3aBUCHMOCTH KOOPAMHAT H
IIPOEKIMEN CKOPOCTH OT BpeMeHH. OnpeneneHre KoopAruHat
IIPOMJEHHOTO IIyTH, CKOPOCTH M YCKOPEHMs Tena IIo
rpadukamM 3aBHCHUMOCTH KOOPJIUHAT U IMPOEKIHH CKOPOCTH
oT BpeMeHu. OmnpezeneHne KOOpAUHAT MPOUIEHHOTO IIyTH,
CKOPOCTH M YCKOPEHHMs Tejla MO YpaBHEHUSM 3aBUCHUMOCTHU
KOOpJMHAT U MIPOEKLIUI CKOPOCTH OT BPEMEHHU.

[IpoBeneHne CpaBHUTENBHOIO aHall3a PaBHOMEPHOTO H
PaBHOIIEPEMEHHOTO JBUKECHUM.

Ykazanue UCIIOJIb30BaHUs MOCTYNaTEIbHOTO u
BpalIaTeIbHOTO JIBU’KEHHUM B TEXHHUKE.

[TpuoOperenue ompiTa paboThl B TPYIIE C BBINOJIHEHHUEM
Pa3INYHBIX COLUAIBHBIX POJIEH.

Pa3zpaboTka BO3MOKHOW CHUCTEMBI JEMCTBUI M KOHCTPYKIIMU
JUIS OKCIEPUMEHTAIIBHOTO OIPENEIICHUS] KUHEMaTHYECKUX
BEJIMYMH.

[IpencraBnenne mHpOpManuu O BUIAX JBWKEHUS B BUJIC
Ta0IUL[BI
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3aKOHBl COXpPaHEHUS B

[IpumeneHue  3akoHa  COXpAaHEHUS  HUMIOyJbca s

MEXaHUKE BBIYMCIICHUSI ~ M3MEHEHUHW  CKOPOCTEH Tl IpU  HUX
B3aMMOJCHCTBUAX.
W3mepenue pabOThl CHUI W U3MEHEHHE KHHETHYECKOM
SHEepruu Tena. Beluncinenue pa®oTbl CUI U U3MEHEHHUs
KMHETUYECKOW SHEPruu Tena.
Brruncnenue NOTEHLIUATbHON SHEPrUU Te B
rpaBUTallMOHHOM 1nosie. OmpezaeneHue MOTEHIUAIBHON
SHEPIUU YIpyro AeOpMUPOBAHHOIO Tejda I10 H3BECTHOM
nedopMaIuu 1 )KeCTKOCTH TeJa.
IIpuMeHEeHNE 3aKOHA COXpPAaHEHMS MEXaHUYECKOM JHEpPruu
IIpU  pacyerax  pe3yJbTaToB  B3aUMOJCHUCTBUM  Tel
I'PaBUTALMOHHBIMHU CHJIAMU U CHJIAMH YIIPYTOCTH.
VYkazaHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXaHUKH.
Vka3zaHue ydueOHbIX AMCUUIUIMH, MPHU H3YYEHHHM KOTOPBIX
3aKOHBI MexaHuky OObsiCHEHHE JIEMOHCTPALIMOHHBIX JKCIIEPUMEHTOB,
Herotona MOATBEPKIAIOIIUX 3aKOH UHEPLIUH.

N3mepenne maccsl Tena.

W3mepenue cuibl B3aMMOICHCTBYS TEIL.

Beruncienyre 3HaueHus CHJI 110 U3BECTHBIM 3HAYEHUSAM Mace
B3aMMOJEHCTBYIOIUX TEI U UX YCKOPEHHUH.

Beluncnenne 3Ha4eHMS YCKOPEHUM Tell IO HW3BECTHBIM
3HAYEHUAM JICHCTBYIOIIMUX CHJI U Macc Tell.

CpaBHeHue CUJibl JEHCTBUS U IPOTUBOACHCTBHSL.
IIpuMeHeHre 3aKOHAa BCEMHUPHOIO TATOTEHMS IIPU pacyeTax
CHJI M YCKOPEHHI B3aUMOJEHCTBYIOIIUX TEI

CpaBHEHHE YCKOpEHHMs CBOOOJHOTO MaJeHMs Ha IUIaHeTax
ConHEeYHOU CHUCTEMBI.

Bblnenenne B TekcTe y4yeOHHMKA OCHOBHBIX KaTETOPHi

2. OCHOBBI MOJIEKYJISIPHOU ®U3UKU U TEPMOJJUHAMUKU

OCHOBBI  MOJIEKYJISIPHOH|

KHHETHYECKOU
W neanpHbrii ra3

TEOPUH.

BrinonHeHne 3KCIepUMEHTOB, CIyKaluX JiIsi 000CHOBAaHUS
MOJIeKyIsipHO-KMHeTHueckoi Teopun (MKT).

Pemenne 3amauy ¢ NpuUMEHEHHEM OCHOBHOTO YpaBHEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH ra30B.

OmnpeneneHue mnapaMeTpoB BeELIECTBA B ra3o00pa3HOM
COCTOSTHUM Ha OCHOBaHUM YPaBHEHMSI COCTOSIHUSI M1€aTIbHOTO
rasa.

OmnpezneneHve mapaMeTpoB BeIIECTBA B Tra3000pa3HOM
COCTOSSHUM M TPOUCXOJASIIUX TPOIECCOB IO rpadukam
3apucumoctH p (T), V (T), p (V).

DKkcnepuMeHTallbHOEe uccienoBanue 3asucumoctu p (T), V
(T), p (V). Ilpeacrasienue B BUE rpadukoB

M30XOPHOI0, N300apHOTO U U30TEPMUYECKOTO MPOLIECCOB.
Brruncnenne cpeaHedl KMHETHMYECKOHM HHEPIHMM TEMJIOBOIO
JBUKEHHS MOJIEKYJI 10 U3BECTHOM TeMIlepaType BElecTBa.
Bbicka3blBaHuE TUMOTE3 JUIs OOBACHEHMs HaOJI0JaeMbIX
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OCHOBEI TEPMOIUHAMUKN

W3mepenne  KoaudecTBa  TEILUIOTBI B IpoLeccax
TEIUIONEPEIauH. Pacuer KOJIMYECTBA TEIUIOTHI,
HE00X0AMMOro I OCYLIECTBIEHMs 3aJlaHHOIO Ipoliecca ¢
Temonepenayei. Pacyer M3MEHEHHUs BHYTPEHHEUW JHEpPruu
TeJ, pPabOThl W NEPEeJAHHOrO0 KOJMYECTBA TEIUIOTHI C
MCII0JIb30BaHUEM IIEPBOT0 3aKOHA TEPMOJAMHAMHUKH.

Pacuer pa0otTbl, coBeplIeHHOH Ta3oM, @O Tpapuky
3aBucuMocTu p (V).

Bbruucnenne pa®oThl rasza, COBEpUIEHHOM NpPH HW3MEHEHHH
COCTOSIHMS 110 3aMKHyTOMY LuKiy. Berancinenue KIIZ npu
COBEpILIEHUM TIa30M paboThl B IpoLeccax H3MEHEHMs
COCTOSIHUSL TIO 3aMKHYTOMY IHKITY. OOBsICHEHUE MPUHIIUIIOB
JeMCTBUS TEIUIOBBIX MalIMH. JleMoHCTpanus ponu GU3UKU B
CO3IaHUU U COBEPIIECHCTBOBAHUH TEIJIOBBIX JBUTaTENIEH.
W3noxeHne CyTH 3KOJIOTHYECKUX Mpo0iieM, 00yCIOBIEHHBIX
paboTON TEMJOBBIX ABUraTeNed M NPEUIOKEHHE IYTH HX
pemieHus. YKa3aHM€ TIPaHULl IPUMEHMMOCTH 3aKOHOB
TEPMOJMHAMHUKU. YMEHHE BECTH JAMAJIOr, BBICIYIIUBAThH

CaoiicTBa MapoB,
JKUJIKOCTEH, TBEPABIX TeIl

W3mepeHue BIIaXHOCTH BO3yXa.

Pacuer  kommuecTBa  TEMJIOTHI,  HEOOXOIUMOTO  JUIs
OCYILIECTBJICHUS IIpoLiecca INEPEXo/a BELECTBAa U3 OIHOIO
arperaTHoOro COCTOSIHMSA B IPYroOe.

OKCIIEpUMEHTAJIBHOE ~ UCCIIEJOBAaHUE TEIUIOBBIX CBOWCTB
BemecTsa. [IpuBeneHne NpuMepoB KaWLISIPHBIX SIBJICHUN B
OBITY, IPUPOJIE, TEXHUKE.

HccnenoBanne MEXaHMYECKHX CBOWCTB  TBEPABIX  TeIl.
[TpumeHeHne (puU3MUECKUX MOHATHH M 3aKOHOB B Y4eOHOM
MaTepHaie npo(ecCHOHAIBHOIO XapakTepa.

Hcnonb3oBanue HMHTepHeTa ans moucka HHGpOpMaLUU O
pa3zpaboTKax M NPHUMEHEHHUSX COBPEMEHHBIX TBEPAbIX U
aMOp(HBIX MaTepHaIOB

3. DJIEKTPOAMHAMUKA

DIIeKTpOCTaTHUKA

Brraucnenne CuJl B3aNMOIECHCTBUSI TOUYCUYHBIX
ANEKTPUUECKHUX 3apsiI0B.

Brrunciienre HanpssKeHHOCTH AJIEKTPUYECKOTO OISl OAHOTO
Y HECKOJIbKMX TOYEYHBIX JJIEKTPUUECKHUX 3aPAA0B.
Brrunciienre moTeHIUaNa 3JIEKTPUYECKOTrO MOJsS OAHOTO U
HECKOJIBKMX TOYEYHBIX JIEKTPUUYECKUX 3apsoB. M3MepeHue
Pa3HOCTH MOTEHIIUAJIOB.

N3Mepenne 53HEPruM 3JIEKTPUUYECKOrO MOJIS 3apsSKEHHOIO
KOHJICHCATOpA.

BrlunciieHre 3HEpPruM 3JIEKTPUYECKOTO MOJIA 3apsSyKEHHOIO
KOHJICHCATOpA.

Pa3paboTka mmaHa W BO3MOXHOM CXeMbl JIEWCTBUU
AKCIEPUMEHTAITBHOTO onpeaeneHus 3JIEKTPOEMKOCTH
KOHJICHCATOpa WM JHUDJIEKTPUYECKOW  MPOHULAEMOCTH

25




ITocTOsTHHEIN TOK

OObsicHeHHE TPUPOIBI AIEKTPUUECKOTO TOKa B MeTaiax,
AIIEKTPOJINTAX, I'a3aX, BAKYyME U MOJYIPOBOIHUKAX.
[IpuMeHeHue AJIeKTPOoIIn3a B TEXHHKE.

ITpoBeneHNE CPaBHUTENBHOIO aHAJIM3a HECAMOCTOSATEIBHOIO
U CaMOCTOSITEIILHOTO Ta30BBIX Pa3psIOB.

H3mepenne MOIHOCTH 3JIEKTPUYECKOI0 TOKA.

N3mepenne DJIC 1 BHyTpEHHETO0 CONPOTUBIICHUS] HCTOYHUKA
TOKa.

BreimonHeHnue pacyeToB CHUIbl TOKa W HAaNpsDKEHUM Ha
Y4acTKax JIEKTPUYECKUX LIEIEeH.

OObsicHeHHEe Ha TpHUMEpEe DJIEKTPUYECKOW LEenu C JABYMs
ucrounnkamMu Toka (DC), B KakoM ciy4yae HMCTOYHUK
AIIEKTPUYECKON SHEPruu paboTaeT B pexuMe reHeparopa, a B
KaKOM — B PEKHUMeE OTpeOUTesl.

Omnpenenenue TeMnepaTypbl HUTU HAaKaJTUBaHUSI.

W3mepeHue 31eKTpUUeCcKOro 3apsiia AJIEKTPOHA.

CHsiTHe BOJIbTaMIIEPHON XapaKTEPUCTUKH TUOJIA.
[TpoBeneHne CpaBHUTEIBLHOTO aHAIN3a [TOJIYIPOBOIHUKOBBIX
JIMOJIOB U TPUOJIOB.

MarsuTHbIC SIBICHUS

W3mepeHue MHIYKIMKM MarHUTHOrO moJjs. Beruucnenue cui,
JEHCTBYIOIIMX HA IPOBOAHUK C TOKOM B MATHUTHOM IIOJIE.
Bbruucnenue cui, IeHCTBYIOIIMX Ha 3JEKTPUYECKUH 3apsi,
JIBUKYLIUICS B MATHUTHOM I1OJIE.

HccnenoBanue sBICHUH 3JEKTPOMAarHUTHOW HHAYKLUH,
CaMOMHTyKIUH.

Bbruucnenne 5sHeprum  MarHuTHoro nousid. OObAcCHEHHE
MPUHIINIIA JEUCTBUS 3JEKTPOABUTATENS.

OOBbscHeHHE IIPUHIINATIA JeNCTBUS reseparopa
AIIEKTPUYECKOTO TOKA U 3JIEKTPOU3MEPHUTENBHBIX MPUOOPOB.
OObsicHeHMe TMpHUHLUNA JIeHCTBUA  Macc-crieKTporpada,
ycKopuTeNnel 3apsokeHHbIX dYacTull. OObSCHEHuEe poiu
MarHMTHOTO MOJIA 3e€MJIM B XKWU3HU PACTCHHUM, >KUBOTHBIX,
YyeJloBeKa.

IIpuBeneHne  NpuUMEPOB  MPAKTUYECKOTO  IMPUMEHEHMS
W3YYEHHBIX SBJICHHUM, 3aKOHOB, MPUOOPOB, YCTPOICTB.
ITpoBenenue CPaBHHUTEIBLHOTO aHaJIn3a CBOICTB
AIIEKTPOCTATUYECKOTO, MarHUTHOTO u BHUXPEBOIO

4. KOJIEBAHUMA 1 BOJIHBI

Mexanuueckne
KOJIeOaHUs

HccnenoBanue 3aBHCHUMOCTH nepuojaa Kosie0aHuit
MaTeMaTUYeCKOro MasTHHKa OT €ro JJIMHBI, MacChl U
aMIUIMTyabl  konebanui.  VccnemoBaHue — 3aBUCUMOCTHU
nepuofa KoyiebaHWM Tpy3a Ha MpYKHUHE OT €ro Macchl U
JKECTKOCTH TPYKUHBI. Bpluucienue mnepuonga KoneOaHUi
MaTEeMaTHYeCKOr0 MasTHUKA 10 M3BECTHOMY 3HAUEHUIO €ro
JUTMHBI. BeIuucienue nepuoja Konebanuii rpy3a Ha IPYKUHE
[0 UW3BECTHBIM 3HAUYEHUSM €ro MacChl M IKECTKOCTU
MPY>KUHBI. BripaboTka HaBBIKOB BOCIIPUHUMATh,
aHAIU3UPOBATH, nepepadbaTbIBaTh u NPEIbABIATH
WH(OPMAIIHIO B COOTBETCTBUU C MIOCTABICHHBIMU 3a1a4aMH.
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Ynpyrue BoaHbI

N3mepenne nnuMHBI 3BYKOBOM BOJHBI MO pE3yjbTaTam
HabroeHnit nHTep(EepeHINH 3BYKOBBIX BOJIH.

HaGnronenne u oOBSICHEHHWE SBJICHHH WHTEPHEpPEHIMU H
TU(GPaKIUU MEXaHUIECKUX BOJIH.

[lpencraBinenne oOnacTedl TpPUMEHEHHs YIbTPa3BykKa U
MEPCIEKTUBBl €r0 HCIOJIb30BaHUS B PA3IUYHBIX O00JIACTIX
HAYKU, TEXHHUKH,

B ME/IMIINHE.

W3noxeHne CyTH SKOJOTHYECKUX MPOOJIEeM, CBS3aHHBIX C
BO3/ICHCTBHEM 3BYKOBBIX BOJH HA OPraHU3M YelIOBEKa

DJIeKTpOMAarHUTHBIE
KoJIeOaHus

Habmonenne ocmuuiorpaMM TapMOHMYECKUX KoJeOaHUU
CHUJIbI TOKA B LIEMH.

N3mepenne 35IeKTpOEMKOCTH KOHAeHcaTopa. M3mepeHue
WHIYKTUBHOCTb KaTYIIKH.

HccnenoBanue sBIEHUS 3JEKTPUYECKOIO PE30HAHCA B
MOCEA0BATEIbHON LIENH.

[IpoBenenue aHanoruu Mexay (U3HMUECKUMU BEIUYHHAMH,
XapaKTEPU3YIOINMU MEXAHUYECKYIO M DJIEKTPOMAarHUTHYIO
KOJ1e0aTEeIbHBIE CUCTEMBI.

Pacder 3HaueHMI CUJIBI TOKAa M HANPSHKEHUS HA DJIEMEHTaxX
LEMU IEPEMEHHOT0 TOKa.

HccrnenoBanne TpHUHIOUIA JEHCTBUS  TpaHCcopmaTopa.
HccnenoBanue MpUHIUIIA NEeNCTBUA reHeparopa
nepeMeHHoro toka. Mcnonp3zoBanue MHTEpHETA 1S TTOMCKA
uH(pOpMAllMM O  COBPEMEHHBIX CIOco0ax  mepeaadu

SJICKTpOMaFHI/ITHHe
BOJIHBI

OcymiecTBieHne paauonepenaun H paauonpueMa.
UccnenoBanue CBOMCTB  3JEKTPOMArHUTHBIX  BOJH  C
MOMOIIBI0 MOOUIIBHOTO TenedoHa.

Pa3BuTHE IEHHOCTHOTO OTHOIICHUS K U3y4aeMbIM Ha ypOKax
¢us3uk 00BEKTaM M OCBaMBAEMbIM BHUAAM JAESITEILHOCTH.
OOBsicHeHHE  TPUHIUIUAIBLHOTO  PA3IHYUS  MPUPOJIBI
YOPYTUX M 3JEKTPOMAarHUTHBIX BOJH. M3noxkeHune cyTtu
AKOJIOTUYECKUX MPOOIIEM, CBA3AHHBIX C DJIEKTPOMArHUTHBIMH
KOJIEOAHMSIMH U BOJIHAMHU.

OO0BsicHEHHE POJTH AJIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX
HcclieloBaHusaX Beenennon

5. OIITUKA

IIpupona ceera

[IpumeHeHne Ha MPAKTUKE 3aKOHOB  OTPAKEHUS H
MPEJIOMIJIEHUS CBETA IIPU PELIEHUH 3a]1a4.

OmnpeneneHre CHEKTPAIbHBIX TPAHUL] YYBCTBUTEIBHOCTH
YeJIOBEYECKOro IJ1a3a.

YMeHHe CTpOUTh U300pKEHUSI TMPEIMETOB, JJTaBaeMbIe
nuH3aMu. Pacder paccTosHUS OT JIMH3BI J0 W300pa)KeHHs
npeaMera. PacyeT onTUYECKOW CHIIBI JTUH3BI.

W3mepenne (QOKYCHOTO pacCTOSIHHSI JWH3BL. VcmblTaHue
MOJIeJIeld MUKPOCKOIIA U TeIeCKona
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BonHoBrIe CBOICTBY
CcBeTa

HaGmionenune siBneHus MHTEp(EPEHIMH SIIEKTPOMAarHUTHBIX
BoJiH. Habmonenue siBineHus Audpakiuy 31eKTpoMarHuTHBIX
BOJTH. HaGmonenue SIBJICHUS HOJIAPU3ALUH
AJIEKTPOMArHUTHBIX BOJIH. M3MepeHue MIMHBI CBETOBOU
BOJHBI [0  pe3yiabTaTaM  HAOMIOACHUS  SBICHHS
untepdpepenimu. Habmogenue sBineHus nupakiuyd CBETa.
HaGmionenne sBieHUs MONSAPH3aLUMN U JUCIEPCHH CBETA.
[Touck pa3znuuuii ¥ CXOACTBA MEXNY AUDPPAKIMOHHBIM U
JMCTICPCHOHHBIM CIIEKTPaMH.

[lpuBeneHnne mNpUMEpPOB TMOSBICHUS B  TNPUPOAE H
UCIIONIB30BaHUSI B TEXHUKE SBJICHUH WHTephepeHIny,
Iudpakuuy, — MOMSApU3alMM WM JHUCIEPCHH  CBETa.
[lepeuncienne METOOB MMO3HAHUS, KOTOPBHIE HMCIOIB30BaHbI
IPY U3yYCHUH YKA3aHHBIX SBICHUH

6. OCHOBBI CITIELIAJIbBHOW TEOPUU OTHOCUTEJILHOCTH

OCHOBEI CIelHaIbHON
TEOPHH OTHOCUTEIHLHOCTH

OOBsicHEeHHE 3HAYUUMOCTH OIbITa MaiikenabcoHa-Mopiu.
®opmynupoBaHHEe NOCTYJIATOB.

OO0bsicaenne ¢ (dekra 3aMeICHUS] BpEMEHH.

Pacuer sHeprum mnokosi, HMMIyJbCa, SHEPIUU CBOOOJHOMN
JaCTHIIBI.

BbipaGoTka  HaBBIKOB  BOCHPHUHUMATh, AHAJIU3UPOBATh,
nepepabarbiBaTh M OPEIBSABIATH  MHPOpPMAIUMIO B
COOTBETCTBUU C IOCTaBJIEHHBIMU 33/1a4aMHU.

7. DJIEMEHTBI KBAHTOBOU ®U3UKU

KBaHTOBast onTrka

HabGnronenue gortoanekrpuueckoro spdexra.

OOvbsicuenne 3akoHOB C(CrTosieToBa M JaBJI€HHE CBETa Ha
OCHOBE KBaHTOBBIX MPE/ICTABICHHH.

Pacuer makcuManbHOW KHHETUYECKOW SHEPTUH JIEKTPOHOB
npu (HOTO3IEKTpUIEcKOM ¢ deKTe.

Omnpenenenne paboThl BbIXOAA DJIEKTPOHA MO rpaduxy
3aBUCUMOCTH  MAaKCHUMallbHOW  KHUHETUYECKOH  HSHEepruu
(OTORIEKTPOHOB OT YacTOThl cBeTa. M3mepenue paboThI
BBIX0/J1a 3JIEKTPOHA.

[lepeunicnienne  mpuOOpPOB  YCTAHOBKH, B  KOTOPBIX
npuUMeHsieTcs O0e3MHEPIMOHHOCTH (poTor(deKTa.
OObsicHEHHE KOPITYCKYJISPHO-BOJIHOBOTO JTyaju3Ma CBOWCTB
¢doroHoB. OObsICHEHHE POJIM KBAHTOBOW ONTHKHU B Pa3BUTHH
COBpEMEHHOU (pU3UKU
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duzuka atoma

Ha6nronenne nuHeHvaThIX CIIEKTPOB.

Pacuer 4acToTHI U JJIMHBI BOJIHBI UCITYCKACMOT'O CBCTa IIPU
IepexoJie aroMa BOJAOpPOAA M3 OJHOIO CTallMOHAPHOTO
COCTOSIHUSI B JIPYTO€.

OO0ObsicHEHHE TIPOUCXOXKICHHS JIMHEWYaTOro CIeKTpa aToMa
BOOOpPOJa W pPa3jinyvusd JIMHENYaTHIX CIICKTPOB PAa3JIMYHBIX
ra3os.

UccnenoBanue mMHEHYaToro CueKTpa.

Hccnenoanue npuHIMNa paboThl TIOMUHECIICHTHOM JIaMITBL.
HabGmonenne u oOBsSCHEHWE MPUHIMIA ICHCTBHS Ja3epa.
[IpuBeneHne  npuMepoB  HUCIOJIB30BAaHUSA  Jlazepa B
COBPEMEHHOM HAyKe U TEXHUKE.

Ucnons3oBanue HMuTepHera s moucka uHGOpManuu o
MepPCIEKTUBAX MPUMEHEHHUSI Jlazepa

Boluncnenne JuvHBL  BOJMHBL € bpoilnig  yacTuibel €
HN3BCCTHBIM 3HAYCHUCM HNMITYJIbCAa

duzuka
aTOMHOTO sipa

HaGnronenue tpekoB anbda-dacTul] B Kamepe BuibcoHa.
PeructpupoBanuve  AIepHBIX U3IYYEHUH C  TOMOLIBIO
cueryuka [ 'eitrepa.

Pacuet sHepruu cBs3u aTOMHBIX SIIED.

Onpenenenue 3apsaa U MAacCOBOTO YHUCIIa aTOMHOTO sipa,
BO3HMKAIOILIETO B pe3yJIbTaTe PaJMOAKTUBHOIO pacaa.
Brruucnenue SHEpruy, 0CBOOOK Ao CS pu
PaaOAKTUBHOM pacmaje.

Omnpenenenue NpoayKTOB I€PHON pEeaKIIUHU.

Bbruucnenne sHepruu, OCBOOOXKIAIOIMIEHCS MPH  SACPHBIX
peaxkusx.

ITonnMaHue NMpeuMyIIECTB M HEJOCTATKOB HCIOJIb30BaHUs
QTOMHOM DJHEPruM W HOHU3HPYIOUIMX W3JIYyYEHUH B
IIPOMBIIIJIEHHOCTH, MEJULIHE.

W3noxxeHne CyTH SKOJOTMYECKUX MpOOJIeM, CBA3aHHBIX C
OMOJIOTHYECKUM JICHCTBIEM PaJIMOAaKTUBHBIX U3ITyUYEHUH.
[IpoBenenune knaccupuUKaIMU JIEMEHTAPHBIX YaCTHUI[ MO0 WX
¢u3nyeckuM XapakTepucTUKaM (Macce, 3apsiy, BpEMEHHU
JKW3HH, CIIUHY U T.J1.).

IToHMMaHMe LIEHHOCTEH HAy4yHOTrO IIO3HAaHWS MHpa HeE
BOOOIIEe [JIs 4eJloBe4YecTBa B IEJIOM, a JUIsl KaXAoro
o0yyaromerocsi JIMYHO, ILIEHHOCTEH OBJaJeHUs METOJ0M
HAy4YHOTO MO3HAHUS ISl JOCTUIKEHHSI ycIiexa B JII0OOM BHJIE
IIPAKTUYECKOMN AEATEIbHOCTH.

[IpencraBienue 0 Xapakrepe YeThIpex THTIOB
(dbyHIaMEHTAIbHBIX B3aUMOJICHCTBUIN AJIEMEHTAPHBIX YaCTHII
B BHUJE TaOIUIIEL.

8. DBOJIIOLIM S BCEJIEHHOU
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CTpoeHue © pa3BUTHE
Bcenennon

HabGnronenue 3a 3Be31amu, JIyHOU M MIaHETaMH B TEJIECKOTI.
HaGnionenue COMHEYHBIX IATCH C IIOMOINBIO TEICCKOIA U
COJIHEUHOT'O IKpaHa.

Hcnonb3oBanue MHTEepHETA Ui TMOHMCKA HM300paKeHHUNA
KOCMHYECKHX 00BEKTOB U HHPOPMAIIMH 00 UX OCOOECHHOCTSIX
OO6cyxaeHne BO3SMOXHBIX CIIEHAPHEB 3BOIIOLUHN BeeneHHoil.
Ucnonb3oBanne HWHTEepHETAa Uil TIOMCKAa COBPEMEHHOM
uHpopmanuu o pazsutun Beenennoi. Ouenka nnhopmaiiu
C TO3WIMH €€ CBOWCTB: JOCTOBEPHOCTH, OOBEKTHBHOCTH,
MOJIHOTHI, AKTYyaJIbHOCTH U T.I.

OBOIIONHUA 3BE3I.
I'mmioTesa
MIPOMCX 0K ICHHS
CoJIHEYHOM CHCTEMBI

Brruuciaenue SHEPTHH, 0ocBOOOKIaroLeics npu
TEPMOSIACPHBIX PEAKIUSX.

dopmynupoBKka MpoOJIeM  TEPMOSIIEPHOW  SHEPreTHKH.
OO0BbsgcHEHHE BIMSAHUS COJTHEYHON aKTUBHOCTH Ha 3€MITIO.
[TonnmaHue PoOIM KOCMUYECKUX UCCIIEIOBAHUM, UX HAYYHOTO
1 D3KOHOMHYECKOI'O 3HAYCHUS.

OOcyx/eHre COBPEMEHHBIX THUIOTE3 O MPOUCXOXKICHUH
CoJIHEYHOM CHUCTEMEI
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YYEBHO-METOJUYECKOE U MATEPUAJIbHO-TEXHUYECKOE OBECIIEYUEHUE
[IPOI'PAMMbI YUEBHOU JUCIUATITIMHBI « DU3HUKA»

OcBoeHHe TMporpaMMbl yuyeOHOW AUCHHUIUTUHBI «Du3uKa» mnpearnonaraeT HaIAYUE
yueOHOro KaOWMHEeTa, B KOTOPOM HMEETCS BO3MOXKHOCTH O0ECIeYHTh CBOOOMHBIN JOCTYN B
HuTepHeT BO BpeMs yueOHOTO 3aHITHS U B IEPHO BHEYIEOHOU JIEATEIIBHOCTH CTYACHTOB.

B xabunere ectb MyiabTUMeAUHHOE 000pyIOBaHUE, TOCPEACTBOM KOTOPOTO YUaCTHUKU
00pa30BaTeNbHOTO Mpollecca MOTYT IPOCMAaTpUBaTh BHU3YyaldbHYIO HMH(OpMAlMIO O (pusMKe,
CO3/7aBaTh MPE3CHTALINH, BUI€OMaTEepUabl U T.11.

B cocraB y4eOHO-METOAMYECKOTO M  MaTepUaIbHO-TEXHUYECKOTO0 O0OeCredeHus
POrpaMMBbl YI€OHOU TUCITUTUIUHEI «DH3UKAY, BXOJAT:

— MHOTO(YHKIMOHAJIbHBIN KOMILIEKC MPEroaaBaTes;

— HarsIHbIE TTOCOOUS (KOMIUIEKTHI y4eOHBIX Talmiwmil, TuiakaTel: «Du3ndeckue BEeTMYNHBI
U (QyHIaMEeHTaJIbHBIE KOHCTAHTHI», «MexayHaponHas cucrema enuaun  CHy,
«Ilepnognyeckas cucrema xumudeckux 3ieMeHToB J[.M. MeHnneneeBa», mopTpeTsl
BBIJIAIOIINXCSl YUEHBIX-(DU3UKOB U aCTPOHOMOB);

— uHbOPMAIMOHHO-KOMMYHUKATUBHBIE CPE/ICTBA;

— DKpPaHHO-3BYKOBBIE ITOCOOMS;

—  KOMIUICKT 3JIEKTPOCHAOKECHHS KaOnHeTa (hU3UKH;

— TEXHUYECKHUE CPeACTBa 00YUCHHUS,

— JIEMOHCTpPAIIMOHHOE 000pyI0BaHKe (001Iero Ha3HAYCHUS U TEMAaTHYECKHUE HAOOPHI);
— nabopaTopHoe 000opyaoBaHHe (0OIIET0 Ha3HAUCHUS U TEeMAaTUYeCKUue HaOOpHI);

— CTaTWYecKue, TMHAMUYECKUE, IEMOHCTPAIIMOHHBIC U PAa3IaTOYHBIC MOICITH;

— BCIIOMOTaTeIbHOE 000PYIOBAHHKE;

— KOMIIJIEKT TEXHHUYECKOM AOKYMCHTAIlMHU, B TOM YHCJIC IMaCTIOpTa HAa CPEACTBA O6y‘IeHI/I${,
HHCTPYKIUU 110 UX HUCITIOJIB30BAHHUIO U TCXHUKEC 6630HaCHOCTI/I;

— OuOnMoTEeYHBIN (OHI.

B Oubnuoreunsiit GoHA BXOAAT yuyeOHUKH, yueOHO-MeToauueckre KomIuiekTsl (YMK),
obOecreunBaroie OCBOCHHE Y4YeOHOM mucHMIUIMHBI «Du3ukay, pPEKOMEHIOBaHHBIC WIIN
JIONYIIEHHBIC IS KMCIOJb30BaHHS B TMPO(ECCHOHANBHBIX 00pa30BaTENIbHBIX OpPraHU3aLUIX,
peaNnn3yNImX 00pa3oBaTeNbHYI0 MPOrpaMMYy CPETHEr0 OO0Iero oOpa3oBaHHMsS B TNpeaeriax
ocoerus OITOII CITO Ha 6a3ze 0CHOBHOTO 00111eT0 00pa30BaHusI.

B mporecce ocBoeHUsT porpaMMbl Y9eOHOH AMCHUTUIMHBI «DHU3HUKa» CTYICHTH HMEIOT
BO3MOXHOCTh JIOCTYNa K JJIGKTPOHHBIM Y4YeOHBIM MarepuaiaMm o (U3MKe, UMEIOIUMCS B
CcBOOOTHOM JjocTyne B ceTd VHTepHET (SJIEKTPOHHBIM KHHUTaM, IMpaKTHKyMaMm, TecTaM,
matepuanam EI'D u np.).
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