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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
MOJTOTOBKH  KBaTU(PUIMPOBAHHBIX pabdounx, ciuyxamux ([IIICC3) mo cnemumansnoctr 19.02.10
TexHoIOTHS TPOTYKITUH OOIIECTBEHHOTO MUTAHUS.

B mporpammy BKIIIOUEHO COJEp)KaHUE, HAMpaBiIeHHOE Ha (OPMUPOBAHHE Y CTYICHTOB
KOMIIETECHITUH, HEOoOXOmMMEIX i KadecTBeHHOro ocBoeHus OIIOII CIIO na 0a3e OCHOBHOIO
obmero o0Opa3oBaHUSI C TMOJYYEHHEM CpPEJHEro oOmero oO0pa3oBaHUs; MPOTPAMMBI ITOATOTOBKU
kBaunupoBanHbix padounx, ciayxkammx ([MIICC3) mo cnemumanerocTr 19.02.10 TexHOMOTHS
MPOIYKIIMH OOIECTBEHHOTO MUTAHUS.

BaxupiM 3Tanmom 3ddexkTuBHOrO 00pazoBaTENbHOrO Mpolecca SBISETCS  (PU3MUECKHiA
SKCIEPUMEHT, CTUMYJIUPYIOUIMN aKTUBHYIO IO3HABATEIbHYIO NIE€ATEIHOCTh M TBOPYECKHUM MOAXOM K
nonydyeHuto 3HaHui. [lpu TpagummoHHBIX ¢dopmax 00pa30BaTENBHOIO Mpollecca Takas BO3MOXKHOCTD
pean3yeTcsl B X0J/ie BBIIIOJIHEHUs HEOOXOIMMOT0 KOMIUIEKCa JJa0OpaTOPHBIX pabOT WM MPAKTUYECKUX
3aHATHIA.

[Ipn npoBeneHUM JEMOHCTpalUi, JabOpaTOpHBIX pPadOT, MNPAKTUYECKUX 3aHATUH MOTYT
WCIIOJIb30BAThCS PA3IMUHbIE HHTEPAKTUBHBIE TEXHOJIOTHUH.

bnarogapsi UCHOIb30BaHUIO KOMIIBIOTEPHBIX MOJENEH M aHWMaluii KOMIIBIOTEp MPEOCTaBIsEeT
yYalquMCsl TIpU BBINOJHEHUM BUPTYaJbHOM J1labopaTOpHOW paOOThl YHUKAJIBbHYIO BO3MOKHOCTb
BU3yaJIU3allMU YNPOLIEHHOM MOJENN peajbHOro siBjieHus. [Ipm 3TOM MOKHO NO3TANHO BKIKOYATh B
paccMOTpeHHE TOTOTHUTEIbHBIE (DAKTOPBI, KOTOPBIE MMOCTETIEHHO YCIOXKHSAIOT MOJIENb U MPUOINKAIOT €€
K pealbHOMY (u3uueckoMy mnpoueccy. Kpome Toro, KOMIploTep MO3BOJISIET MOAEIMPOBATH CUTYAllHH,
Hepeanuzyemble B (DU3UYECKHX SKCIEPUMEHTaXx. B BUPTyanbHOW Cpele MpelCTaBICHBI pPa3IUyHbIC
Moznenu. HekoTopele M3 HHUX OpPUEHTHUPOBAaHbl Ha OTPabOTKYy y  y4allMXcsl OTIENbHBIX
IKCTIIEPUMEHTAIBHBIX YMEHHUH (TpeHaXepbl, KOHCTPYKTOPHI); APYrHe TOMOTAIOT H3y4yaTh (HU3UUYECKHE
SIBJIGHUS, HEJOCTYITHbIE JIJIsl BOCTIPOM3BEIACHUS B YCIOBUAX MMEIOLIEICsS 1abopaTOpuu; TPEThU CO3/1al0T
YCIIOBUS JJI1 CAMOCTOSITEIbHOTO MOJIETUPOBaHUS 00ydaeMbIM pa3HOOOpa3HbIX (PU3UUECKUX CUTYaAIUH.

Kak moka3bIBaeT OmeIT, MPUMEHEHHUE TOJILKO TPAJAUIIMOHHONW METOIUKH MPOBEICHUs (PU3UIECKOTO
AKCIIEPUMEHTA MPUBOJUT K HU3KOMY YPOBHIO YMEHUH U MPAKTUYECKUX HABBIKOB, YJalIUXCs MO (QU3HKeE,
TaK Kak HE BCE CTYJCHThI YMEIOT:



- aHAIN3UPOBATh, NOHMMATh M HHTEPHPETHPOBATH TpadUKH M TaONUIIBI, TTOJyYCHHBIE B XO[€
SKCHEpUMEHTa (HE YMEIOT HCIOJBb30BaTh MOJyYCHHbIE 3HAHUS MO airedpe M reoOMeTpur NpU U3yUeHHH
¢buzukn);

- OOBSICHATD CYTh (PU3UUECKUX SBJICHUN (CcTa0bIii CIIOBApHBIN 3a11ac TEPMUHOJIOTHH MO (PHU3HKE);

- TIOHUMAaTh 3aKOHOMEPHOCTH (IM3WYECKHX IMPOLECCOB (HE BUAAT MNPUUUHHO-CIIECIICTBEHHBIC
CBSI3H);

- CaMOCTOSATENIFHO JT0OBIBATh HY)XHYIO MH(OPMALMIO M3 PA3IMYHBIX MCTOYHHUKOB, B TOM YHCIIE
AIIEKTPOHHBIX (c1a00 Pa3BUTHI HABBIKM CaMOCTOSTENbHON padoTsl ¢ [1K).

Brime nepeuncnenHele mpoOensl B 3HAHMAX BIMAIOT Ha (OpMHpOBaHHME HH(OpMALMOHHOMN
KOMIIETEHTHOCTH M YPOBEHb OOYYEHHOCTH ydammxcsi mo ¢usuke. IIpu mpoBeneHuM (GU3NUECKUX
HKCHEPUMEHTOB M (PPOHTAIBHBIX JTAOOPATOPHBIX padOT, UCTIONB3Ysl BUPTYaJbHBIE MOAETH IOCPEICTBOM
KOMIIBIOTEPA, MOXKHO HAYYUTh CTYIACHTOB CaMOCTOSITENILHO OOBIBATH 3HAHUS B XOJ€ (PU3UUECKOTO
HKCIEPUMEHTA Ha BUPTYAJIbHBIX MOJIEIISIX.

KoMITbI0TepHBIi SKCIIEPUMEHT CIIOCOOEH JOMOTHUTH “IKCIIEPUMEHTANBHYIO” 4acTh Kypca (QH3HKH
U 3HAYUTENBHO NOBBICUTH I(P(PEKTUBHOCTH 3aHATHH. [IpM ero MCIonb30BaHUM MOXKHO BBIYJICHHTH
IJIaBHOE B SIBICHWH, OTCEYb BTOPOCTEIICHHBIC (DaKTOPHI, BBIIBUTH 3aKOHOMEPHOCTH, MHOTOKPAaTHO
IIPOBECTH HCIIBITAHWE C WU3MECHAEMBIMH ITapaMeTpaMHi, COXPAHUTh PE3YJIbTAaThl U BEPHYTHCS K CBOMM
WCCIICIOBAHMSIM B y1I00HOE BpEeMH.

B KOMIBIOTEpHOM BapHaHTE MOYKHO MPOBECTH 3HAYUTEIHHO OOJbIIee KOIUYECTBO
SKCHEpUMEHTOB. bojee Toro, paboTra CTYyJEHTOB C KOMIIBIOTEPHBIMH MOJEISIMHU YpPE3BBIYANHO
MoJIe3Ha, TaK KaK OHM MOTYT CTaBHTh MHOTOYHWCIICHHBIC BHPTYAIbHBIC OIBITHI U AK€ MPOBOAUTH
HeOOJIbIIINE UCCIICJOBAHMSL.



OBIIIAS XAPAKTEPUCTHUKA YUEBHOU JUCIUTIIIMHEBI « PU3UKA»

B ocnoBe yuyeOHo aucrumiuabl «Du3nKay JEKUT YyCTaHOBKA Ha (JOPMUPOBAHHE y CTYACHTOB
cHCTEeMBbl 0a30BBIX MOHATUN (U3UKU U TPEACTABICHUN O COBpPEMEHHOH (hu3MyecKod KapTUHE MUpa, a
TaKXe BBIPA0OTKA yMEHUI MPUMEHATH (PU3NUECKHE 3HAHUS KaK B MPOPECCHOHAIBHON NesITeIbHOCTH, 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 TEXHOJIOTHYECKUX JOCTHKEHUI COBPEMEHHON LIUBUIIH3ALNH.

®u3Mka 1aeT K04 K MOHUMAHUK MHOTOYMCIICHHBIX SBJICHHU U IPOLECCOB OKPYKAOLIET0 MUPA
(B ecTecTBEHHOHAy4YHBIX 00JACTAX, COLMOJIOTHUH, SKOHOMHKE, s3bIKE, JTUTEeparype u 1p.). B ¢dusuke
(bopMUpPYIOTCS MHOTHE BHJBI JIEATEIBHOCTH, KOTOPhIE UMEIOT METallpeAMeTHbIN XxapakTtep. K HuUM 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, CHCTeMAaTU3allls, BbBISBICHHE MPUYMHHO-CIECICTBEHHBIX CBA3CH, IOUCK
aHaJIOTOB, YIpaBlieHHE O0bEKTaMH U Ipoueccamu. VIMEHHO 3Ta JUCHMIUIMHA MO3BOJSET MO3HAKOMUTh
CTYJIEHTOB C HAYYHBIMM METOJAMHU IIO3HAHUSA, HAYYUThb UX OTJIMYATh I'MIIOTE€3y OT TEOPHUH, TEOPHUIO OT
JKCIIEPUMEHTA.

®u3rka MMEEeT OYEeHb OOJbIIOE U BCEBO3PACTAIOLIEE YMCIO MEXIUCUUIUIMHAPHBIX 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 CUCTEMOOOpasyromuM (aKTOpoM JJisl €CTECTBEHHOHAyYHBIX Yy4YeOHBIX
MIPEeIMETOB, TOCKOJIBbKY (pU3MUECKHEe 3aKOHBI JIEKAT B OCHOBE COJIEp)KaHUs XUMHUHU, OMO0JIorH, reorpaduu,
aCTPOHOMHUHU M CIIEUUATbHBIX JUCHMIUIMH (TEXHMYECKass MEXaHHKa, JJIEKTPOTEXHHUKA, DJEKTPOHUKA U
ap.). YueOHas aucuumuinHa — «®Pu3KMKa»  cO3JAaeT  YHUBEpCaIbHYIO  0a3zy A M3y4YeHHMS
o0menpopecCHOHaNbHBIX U CHENMAIbHBIX AMCHUIUIMH, 3aKiajbpiBas (YyHIAMEHT A MOCIEdYIOLIEro
00y4eHUs CTYJCHTOB.

OOnanas JTOrMYECKOM CTPOWHOCTBIO M OMHUPAsCh Ha HKCIEpUMEHTalbHble (akThl, ydeOHas
mucuuiuinHa «Pu3nka» GOpMHUPYET y CTYAEHTOB MOAIUHHO HaydHOE MUPOBO33peHue. dusnka spisercs
OCHOBOH YY€HHS O MaTepHaIbHOM MHpPE U pelaeT npoOaeMbl 3TOro MUpa.

N3ydenne ¢u3uku B NPOQecCHOHATBHBIX 00pa30BaTENBHBIX OpPraHU3alUAX, PEATU3YIOLIHX
00pa3oBaTeNpHYIO MPOrpaMMy cpeaHero odmiero odpasoBanus B npenenax ocBoeHus OITOIT CIIO na
06a3e OCHOBHOro o0OIEero oOpa3oBaHMs, HUMEET CBOM OCOOCHHOCTH B 3aBHUCHUMOCTH OT MNPOduUIIs
npodecCHOHaIBHOTO 00pa3oBaHMsl. DTO BBIPAXKAETCS B COACPKAHMM OOYYSHHs, KOJMYECTBE YacoB,
BBIICIIICEMOM Ha HM3YUCHUC OTACIIBHBIX TEM IPOIrpaMMBbI, FHY6I/IHe HUX OCBOCHUA CTyIACHTaMH, 00BeMe U
XapakTepe MPaKTUYECKUX 3aHATHH, BUJaX BHEAYIUTOPHOI CaMOCTOATENbHON pabOThl CTYJEHTOB.

[Tpu ocBoenun npodeccuit CIIO TexHumyeckoro mpoduis npodeccHoHAIBHOTO 00pa30BaHMS
¢uzmka wu3ydaerca Oosee yrayOjaeHHO, Kak TpoduiabHas ydeOHas AUCIUIUIMHA, YYUTHIBAIOIIAS
crenu(puKy ocCBauBaeMbIX Ipodeccuil.



Teoperndeckne cBeAeHUsT MO (U3MKE JOMOJHSIOTCS JCMOHCTpPAIUsAMH W Ja00OpaTOPHBIMH
paboramu. W3yuenue oOmieoOpa3oBarenbHOM y4eOHOW auCHUIUIMHBI «®Du3nMkay 3aBepliacTcs
MoJIBeIcHUEM HTOroB B (hopme uddepeHIMPOBAHHOTO 3a4eTa/sK3aMeHa B paMKax MPOMEKYTOUHOM
arrecrauuu cryaeHtoB B mnponecce ocBoeHus OIIOII CIIO ¢ mnoayueHuem cpeaHero ooOuero
obpazosanus (I[TIICC3).



MECTO YYEBHOM JNCHUIIJIMHBI B YYEEHOM ITJTAHE
VYuebnas aucuuiuinHa «®Dusuka» sBIsSeTCS y4eOHBIM MPEIMETOM IO BHIOOPY M3 00s3aTeIbHOM
npenMeTHoU obmactu «EctectBennbie Haykn» PI'OC cpennero obmiero oopa3oBaHus.

B TTIOY TO «HTIIb», peanusyiomero oOpa3oBaTeNbHYI NpOrpaMMy CpEIHEro OOIIero
obpaszoBanus B npenenax ocsoeHust OITOIT CIIO na 6a3ze ocHOBHOro obmiero oOpasoBaHus, ydeOHas
mucuuiuinHa «®dusnkay u3ydaercs B obmieoOpa3zoBarenbHOM mukie yueoHoro miana OITOIT CITIO na
0a3e OCHOBHOI'O 00IIIero 00pa3oBaHMs ¢ MOIy4YeHUEM cpeaHero odmiero oopasosanus (ITIICC3).

B yue6nom mmane IIIICC3 wmecto yueOHON aucuuiuiiHbl «@Pu3MKa» — B COCTaBe
00111€00pa30BaTENbHBIX YUEOHBIX IUCIHUILIMH 110 BBIOOPY, POPMHUPYEMBIX U3 0053aTEIbHBIX MPEIMETHBIX
obmnacreit ®I'OC cpemnero obmero odpazosanwms, Ayt npodeccuii CIIO cooTBeTcTBYIOMIET0 MPOdUIIs
poeCCHOHAITBHOTO 00pa30BaHU.



PE3YJIbTATBI OCBOEHM YUYEBHOM JNCHHUITJIMHBI
OcBoeHre coiepaHusi y4eOHOW OUCHUIUTMHBI «Du3mka» o00ecmeuynBaeT JOCTHKCHHE
CTY/ICHTaMH CJIEYIOINX PE3YIbTaTOB:

JUIHOCTHBIX?

— YYyBCTBO TOPJOCTH U YBaXXCHUS K UCTOPHU U JOCTHIKECHUSM OTEUYECTBEHHON (PM3MUECKONW HAYKH;
(bu3nUecKy rpaMOTHOE MOBEECHUE B MPOPECCUOHANBHOMN AEITEILHOCTU U OBITY TP 0OpaIeHUH ¢
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 UCHOJIb30BATb JOCTUIKCHUSA COBpeMCHHOﬁ (1)H3H“I€CKOI>1 HAayKHU U (I)I/ISI/I‘IGCKI/IX TEXHOJIOTUi
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 KOHCTPYKTHUBHBIE B3aMMOOTHOIICHHUS B KOMaHJIE MO PELICHUIO OOIIUX
3a1a4;

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

METalpEeAMETHBIX

— HCIIOJIb30BAHUEC PA3JIMYHBIX BHUIO0OB IMO3HABATCIILHOM ACATCIIBHOCTH JId PCHICHUA (1)I/ISI/I‘ICCKI/IX
3aaa4, NPUMCHCHHEC OCHOBHLIX MCTOJAO0B ITO3HAHUS (Ha6J’II-OI[eHI/I$I, OIMMCaHusl, U3MCPCHU:,
3KCHepI/IMeHTa) AJI1 NU3YUYCHUA PA3JIMYHBIX CTOPOH 01<py>1<a10u1e171 ,HGP'ICTBI/ITCJIBHOCTI/I;

— HCHOJb30BaHUE OCHOBHBIX MHTEIIEKTYaIbHBIX ONEpalii: TOCTAaHOBKHU 3aJ1aul, (pOpMyIHpOBaAHUS
TUIOTE3, aHalu3a U CUHTE3a, CPaBHEHUs, 0000IIEHNUs, CUCTEMAaTU3allu1, BbISIBICHUSI PUYNHHO-
CJIEICTBEHHBIX CBSI3€H, NIOMCKA aHAJIOroB, (POPMYIMPOBAHUS BBIBOJOB JJISl U3YUEHUS PA3IUYHBIX
CTOPOH (PU3UYECKHX OOBEKTOB, SBJIEHUN U MPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJUMOCTh
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)OpMaL[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 MPECTABICHUN O POJIM U MeCTe (PU3UKHU B COBPEMECHHON HAyYHOU KapTHUHE
MUpAa; TOHUMaHue (PU3NYECKOl CYyIIHOCTH HAOI0AaeMbIX BO BeeneHHO sBiIeHUH, ponu GU3NKU
B (OpMHUpPOBaHMM Kpyrozopa M (PyHKIHMOHAJIBLHOW TIPaMOTHOCTH 4YeJOBEKAa Uil pELICHUs
IIPAKTUYECKUX 3a7ady;

BIIQJICHHE OCHOBOIIOJIATAIOMIMME (U3NYCCKUMU TOHITHSIMH, 3aKOHOMEPHOCTSIMHU, 3aKOHAMH W
TEOPHUSMU; YBEPEHHOE MCIOJIb30BaHNE (PU3HUECKON TEPMUHOJIOTUU ¥ CUMBOJIHKHY;

BJIaAAICHUEC OCHOBHBIMM ME€TOJaMH  HAYYHOI'O IIO3HAHHUSA, HCIIOJIB3yCMBIMU B (bHBI/IKCZ
Ha6J'II-OI[eHI/IeM, OIMMCAaHUEM, UBMEPCHUEM, DKCIICPUMEHTOM;

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

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

cOPMUPOBAHHOCTh yMEHHS NPUMEHATH IIOJYYECHHbIE 3HaHUSA I OOBACHEHHUS YCIOBUH
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,
[I0JTy4aeMoil U3 pa3HbIX HCTOYHHUKOB.

B pesynbrare usydenus yueOHoro npeamera «Pu3uka» Ha ypOBHE CPETHETO OOLIEr0 0Opa30OBaHUS:

BoinyckHUK Ha yriyOJI€HHOM YpPOBHE HAYUHUTCS:

OOBSICHATH U aHAIM3UPOBATh POJIb U MECTO (PU3MKU B (POPMHUPOBAHUM COBPEMEHHOW HAyYHOU
KapTUHBI MUPA, B pPa3BUTUN COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUM, B TPAKTUYECKON AEATEIHHOCTH
JTIOJICH;

XapaKTepU30BaTh B3aUMOCBSI3b MEX1Yy (PU3UKON U IPYTUMH €CTECTBEHHBIMU HayKaMu;

XapaKTCPU30oBaTb CHCTCMHYIO CBA3b MCKAY OCHOBOIIOJIATAalOIMMU HAYYHBIMU TIOHATHUAIMU:
MPpOCTPAHCTBO, BPEMs, MATCPUL (BCH_IGCTBO, HOJ'IC), ABUIKCHUC, 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 MMPOTCKAHUA q)HBHqCCKI/IX SBJICHUU U nmponeccoB Ha OCHOBC IIOJYUCHHBIX
TCOPCTUUCCKHUX BBIBOJOB U JOKA3aTCIILCTB,

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

CaMOCTOATCIIBHO INIAHUPOBATh U ITPOBOJANUTH (1)I/I3I/I‘-IGCKI/I€ OKCIICPUMCHTBI;
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 IPAHUIIBI TPUMEHEHUS U3YyYCHHBIX (PU3NYECKUX MOJEICH MU peleHUH HU3NIECKUX 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 (PU3UKHU B PEIICHUH 3TUX IpoOiIeM;

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

— OOBSACHATH YCIIOBHSI TPUMEHEHUS (U3NYECKUX MOJETCeH MpH pemeHud (U3NIECKUX 3a/aad,
HAXOJWUTh aJCKBATHYIO MPEIJIOKECHHON 3a7aue (U3MUECKYI0 MOJENb, pa3peniaTh npodiemMy 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 Icib
HCCICOOBaHUsA, Ha OCHOBC 3HAHHMA OCHOBOIIOJIArarOminux (I)I/ISI/ILICCKI/IX 3aKOHOMepHOCTCﬁ n
3aKOHOB;

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

— TIOHUMATh M OOBACHATH CHCTEMHYIO CBSI3b MEXJy OCHOBOIIOIATAIONIMMHI HAYUYHBIMH MOHSATHIMHU:
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, CBA3BIBAIOIIUC (1)I/ISI/I‘~ICCKI/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;

— (opmynupoBaTh 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 JJisi 00pabOTKU pe3yIbTaTOB HKCIIEPUMEHTA.
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COJIEPX KAHUME VYEBHOU JAUCIHUITIINHBI
BBenenne

®duszuka — (yHIaMeHTalIbHAas HayKa O IPUPO/IE.

EcTecTBeHHOHAYYHBIIH METO/ MO3HAHUS, €0 BOBMOXKHOCTH M TPAHUIIBI TPUMEHHUMOCTH. DKCIICPUMEHT H
TEOpHs B MpPOILECCEe TMO3HAHUS NpUpoAbl. MojenupoBaHue (GHU3MUECKUX SIBICHUH W mporieccoB. Poib
OKCIEPUMEHTa W TEOPHHM B TMpolecce IMOo3HaHWs mpupoabl. dusmveckas BenmuuHa. [lorpemrHocTH
u3MepeHuit puzndeckux BenudynH. Ouznyeckue 3aKoHbl. [ paHUIbI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[TonsiTre o pu3nyeckoil kKapTuHEe Mupa. 3HaueHue GU3NKH pu ocBoeHuu npodeccuii CI1O0.

1. Mexanuka

Kunemaruka. Mexanudeckoe apimwkenue. Ilepememenue. Ilyte. Ckopocts. PaBHOMepHOE
MpsIMOJIMHEIHOE JBMXKEHHE. YcKopeHHue. PaBHomepemeHHOe mpsiMmoiuHeiiHoe nBuxkeHue. CBoOOIHOE
nagenue. [IBuxkeHwe Ttena, OpOLIEHHOrO TMOJ YIJIOM K TOPU3OHTY. PaBHOMepHOe IBMXKEHHE IO
OKPYKHOCTH.

3akonbl mexanuku Hetotona. Ilepsbiii 3akoH HperoTona. Cuna. Macca. Umnynbsc. Bropoii 3akon
Hprorona. OCHOBHOW 3aKOH KJIACCHYECKOW auHamMuku. TpeTuil 3akoH HproToHa. 3aKOH BCEMHPHOTO
Tarotenus. ['paBurtanmonHoe mose. Cuna Tsokectd. Bec. CrmocoObl m3mepenust maccsl Tein. CWiibl B
MEXAHUKE.

3aKOHbBI COXpAaHEHUS! B MEXaHUKE. 3aKOH COXpaHEHUs UMIlylbca. PeakTuBHOe nBHKeHUE. Pabora
cwibl. Paborta moteHnuaneHeiXx cuil. MomrHocTs. OHeprusa. Kunernueckass sHeprus. [loTeHumanbHas
SHEprus. 3aKOH COXpaHEHUsI MeXaHW4Yeckoi sHepruu. [IpuMeHeHre 3aK0HOB COXpaHEHUSI.

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 HANIPABJICHUS CUJT ICHCTBHS M IPOTUBOJCHCTBUSA. 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 COXpaHEHHs 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 MAasITHHUKA.

N3yuenne ocoOeHHOCTEN CUITBI TPEHUS (CKOJIBKECHHS ).

2. OCHOBBI MOJIEKYJISIPHOM (PU3MKH U TEPMOIMHAMUKH

OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. HMpaeanbnslii ra3. (OCHOBHBIE IOJOKEHHS
MOJIEKYJISIPHO-KUHETHUECKON Teopuu. PasMepsl M mMacca MOJEKyNl M aToMOB. BpoyHOBCKOE IBUKEHHE.
Huddyszusa. Cuisl 1 SHEPTUS MEKMOIEKYISIPHOro B3auMoieicTBus. CTpoeHue ra3000pa3HbIX, KUAKUX U
TBepAbIX Tel. CKOpPOCTM [JBUKEHUSI MOJIEKYJI M UX u3MepeHue. MpeanbHbiii ra3. [laBnenue rasa.
OcHOBHOE ypaBHEHHE MOJICKYJISPHO-KMHETUYECKOW Teopuu ra3oB. TemmepaTypa M ee H3MEpEHHE.
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 wuueasbHOro rasza. PabGora m Temora Kak (opMBl Tepemadd dHEPrHH.
TemmoeMkocTh.  YenbHas TEIIOEMKOCTh. YpaBHEHHE TeryioBoro Oamanca. IlepBoe Hauaio
TepMoauHaMUKU. AnuabatHbiii mpouecc. [Ipunmun geiictBust TeruioBoil Mammubl. KIIJ[ Temmosoro
nsuratens. Bropoe Hayano tepMoguHaMuKU. TepMoIMHAMMYECKas IIKalda TeMIepaTryp. XOJOAWJIbHbBIC
MamuHbl. Ternossle npuratenu. OxpaHa Npupobl.

CaoiicTBa nmapos. VMcnapenue u koHaeHcanus. HacoleHHbsli nap 1 ero cBoiicTsa. AGCOIIOTHAS U
OTHOCHUTEJIbHAS BIAXKHOCTb Bo3ayxa. Touka pocbl. Kunenue. 3aBUCUMOCTh TEMIEPATypbl 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 sBieHus.

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 OpoyHOBCKUX dacTuil. Juddy3us.

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 Bozibl Ipy MOHWKEHHOM JaBiieHUH. [IcuxpomeTp u rurpomerp.
SIBIIeHUs MOBEPXHOCTHOI'O HATSKEHUSI M CMAYUBaHUS.
Kpucramisl, amopdHble BelecTBa, )KUAKOKPUCTANINYECKHE Tea.
JIaboparopHbie pabOTHI

W3mepenue BlIaXHOCTH BO3yXa.

W3MepeHne noBepXHOCTHOIO HATSKEHUS HKUKOCTH.
HabnroneHue npouecca KpucTasIn3alim.

W3yuenue neopmannu pacTsKEHHs.

N3yuyenune TenioBoro paclmpeHus TBEPAbIX TElL.

N3yuenmne 0coOEHHOCTEH TEIIOBOTO PACHIMPEHHS BOJIBI.

3. DJIeKTPOAMHAMMKA

DNEeKTpUYecKoe IoJie. JJIEKTPUUYECKUE 3apsAibl. 3aKOH coxpaHeHus 3apsaa. 3akoH Kyiona.
Onexrpudeckoe nosie. HanpskeHHOCTh 3ekTpudeckoro noiis. [lpuHiun cyneprosunuu nosueil. Pabora
cwI ayeKkTpocrarnyeckoro nosid. IloreHnman. PasHocTh  moTeHIManoB.  OKBUIIOTCHLMAIbHBIC
noBepxXHOCTU. CBSA3b MEXAY HANPSDKEHHOCTbIO M PA3HOCTHIO IMOTEHIMAIOB 3JIEKTPUYECKOrO TOJISL.
I[I/IBJ'IGKTPI/IKI/I B DJJICKTPHUYECKOM II0JIC. HOJ'IS[pI/ISaHI/IH JAUISJICKTPHUKOB. HpOBOI{HI/IKI/I B DJJICKTPUYCCKOM
nosne. Konnencaropsl. CoeinHeHre KOHJIEHCATOPOB B Oarapero. DHeprus 3apsyKEHHOIo KOHJIEHCATOpa.
DHeprus MeKTPUYECKOTO MOJI.

3aKOHBI TOCTOSHHOT'O TOKA. yCJ'IOBI/ISI, H€O6XOZ[I/IMBI€ IJi1 BO3HUKHOBCHUSA W IMOACPKAHUA
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
MPOBOJHHUKA. 3aBHCUMOCTH JJIEKTPUYECKOTO COMPOTUBJICHHS TMPOBOJHUKOB OT TEMIEpPaTypHI.
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.

ONEKTPUYECKUH TOK B Pa3iINYHBIX CpeAax. DJIEKTPUUECKUN TOK B METajlaX. DJIEKTPOHHBIN TIas3.
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. CBOWCTBA M MPUMEHEHHUE AJIEKTPOHHBIX ITYYKOB. DJIEKTPHUYECKUN TOK B
noJtynpoBoiHuKax. CoOCTBEHHAs! MPOBOJAUMOCTb MOIYIPOBOAHUKOB. [101TypoBOIHUKOBEBIE TPUOOPBHI.

MarautHoe mnosne. BekTop HMHAyKIMM MarHuTHoro mnosid. JlelicTBMe MarHMTHOTO IO Ha
MPSIMOJIMHENHBIM MTPOBOJHUK C TOKOM. 3akOH Awmrepa. B3ammopneiicTBue TOKOB. MarHUTHBIA 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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OJEeKTpOMarHUTHAs MHIAYKLUSA. DJIEKTPOMAarHUTHas MHIYKLIMs. BuUXpeBoe 31eKTpuYeckoe MoJe.
CaMouHAyKLUs. DHEPrus MarHUTHOTO TOJISL.

JeMoHcTpanunun

B3anmopeiicTBue 3apsyKeHHBIX TEII.

[IpoBOAHMKH B 3EKTpUUECKOM MoJie. J{UuaeKTpuku B asiekTpuueckoM rnose. Konaencaropsi.
TeroBoe AENHCTBUE 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 MPUOOPHL. DNeKTpoMaruuTHas 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, IOCICAOBATCIBHOIO W MapallICJIbBHOTO 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 CONMPOTUBIICHUS UCTOYHUKA HATIPSHKCHHUS.
4. KosieGanusi U BOJIHbI

Mexannueckue konebanusa. Konebarenvnoe apmkenue. ['apmonndeckue konebanusi. CBOOOIHBIE
MexaHnueckue Konedanwus. JInHelHbIe MEXaHUYECKUe KoliebaTeapbHble cucTeMbl. [IpeBparienue sHepruu
npu KosiebaTenbHOM JBHKeHHU. CBOOOJNIHBIE 3aTyXarollMe MeXaHUYecKHe KoyiebaHus. BrIHyXIeHHBbIE
MEXaHUYECKHE KOJIEOAHU.

Ynpyrue Bonnsbl. [lomepeunble M TPOAOJBHBIE BOJHBI. XapaKTEPUCTUKUA BOJHBI. YPAaBHEHHE
mockoi Oerymiet BosHbl. WHTepdepenius BonH. [loHstHe 0 audpakuuu BOJH. 3BYKOBBIC BOJIHBI.
VYbTpa3ByK U €ro NpuMEHEHHUE.

OnexkTpoMarHuTHble Kojiebanus. CBOOONHBIE 3JeKTpoMarHuTHele KojeOanusa. IIpeBparienue
SHEPruu B KojeOaTelIbHOM KOHType. 3aTyxalollue >3JeKTpOMarHuTHble KosiebaHus. [eneparop
HE3aTyXaromux SJICKTPOMAarHuTHBIX KoJieOaHu. BI)IHY)KI[GHHI)Ie SJICKTPHUYCCKUEC KoJeOaHusl.
[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. l'eHepatopsl Toka. Tpancdopmartopsl. Toku Bwicokol uwactoThl. Ilomyuenwe,
repeaayda u pacipereseHue JEKTPOIHEPIUH.

ONEeKTpOMarHUTHbIE  BOJHBL.  JJIEKTPOMAarHUTHOE I0JIE Kak OcoObli  BHUJ ~ MaTepui.
DnekTpoMarHuTHbIe BOJIHBL. Bubparop 'epua. OTKpbITHIN KoneOaTenbHbIN KOHTYp. M300peTenue paano
A.C. ITonoBbim. [lonsiTHE 0 paguocsssu. [IpuMeHeHne 3€KTPOMarHUTHBIX BOJIH.

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

OO6pazoBanue U pacpocTpaHeHue yrnpyrux BojH. YacroTta konebanuii u BbicoTa ToHA 3Byka. CBOOOAHbBIE
ANEKTpOMarHuTHeIE Konebanus. OcuuuiorpaMMa nepeMeHHoro Toka. Konaencatop 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

W3yuenne 3aBUCUMOCTH TepuoJa KOJICOAaHWH HUTSHOTO (WM NMPYKHUHHOTO) 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. JInn3el. I'ma3 kak ontuyeckas cucrema. ONTHYCCKUE HpI/I60pBI.

BonnoBble cBoiictBa cBera. MHrepdepeHuus cBera. KorepeHTHOCTb CBETOBBIX JIyueil.
Wntepdepennus B ToHkUX mieHkax. [Tomocel paBHoi Tommuubl. Kombsra HetoTona. Mcnonb3oBanue
uHTephepeHIM B Hayke U TexHuke. Judpakuus csera. Judpaxius Ha menu B MapajienbHbIX JTydax.
Hudpakuonnas pemierka. [lonsitue o ronorpaduu. Ilonspuszauust nonepeunbix BosiH. [lomsipuzanus
ceera. JlBoitHoe myuenpenomienue. llomsapouasl. Jucmepcuss cBera. Buasl cnexktpoB. CrekTpbl
ucnyckanus. CriekTpsl MOIJIOMEHus. YabTpaduoneroBoe U uHGpakpacHoe u3nydeHus. PeHTreHoBckue
nyun. X mpuposaa u cBOKCTBA.

JlemoHCTpanuu

3aKoHBI OTpaKeHUS U MpeJoMiIeHHs cBeTa. [lomHoe BHyTpeHHee oTpakeHne. OnTudeckue mpruoopsl.
Wurtepdepentus creta. dudpakius ceera. [lonspuzaius ceeta.

[Tonydenue criekTpa ¢ HOMOIIBIO PU3MBI.

[Tonyyenue cekTpa ¢ TOMOIIBIO TUPPAKITUOHHON permeTKr. CIIeKTPOCKOIT.

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 cTIEUAIBHON TEOPUHM OTHOCUTEJILHOCTH

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

KBanToBas ontuka. TemyoBoe uzinydeHue. PacrpeneneHue >HEpruud B CHEKTpe aOCOJIOTHO
yepHoro Ttena. KBanroBas runore3a I[lnanka. @otonbl. Boemuuil ¢orosnekrpuuyeckuii 3¢ ¢eKr.
Buytpennuii  potordpdexr. Tumbsr ¢orosnementoB. [lasnenue cpera. [loHATHE 0 KOPHMYCKYISPHO-
BOJIHOBOM IPUPOJIE CBETA.

®uznka aroma. Pa3BuTHe B3IVIS0B HAa CTPOCHHE BEIIECTBA. 3aKOHOMEPHOCTH B ATOMHBIX
CHeKTpax Bogopoja. Snepuas momens atoma. Omnbitel D. Pesepdopma. Monens atoma Bogoposaa mo H.
bopy. 'mnoresa ae bpoiins. CooTHomieHrne HeonpeneneHHocTe ['eiizenoepra. KBantoBbie reHepaTopshl.

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 Bceenennon. Ilonstue o xocmosoruu. Pacmmpsromascs Beenennas. Mogens ropsueit
Bcenennoii. Ctpoenue u npoucxoxaenue ['anaktuk. TemHas maTepust U TEeMHasi SHEPT .

Opomronus 3Be3A. l'mnoresa mpoucxoxacHus ConHEUHOM cucTembl. TepMOsSIepHBI CHHTES.
[Ipobnema TepmosepHoil sHepreTuku. DHeprus ConHIa U 3Be3. DBosonus 3Be3l. [Ipoucxoxaenue
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 PEOEPATOB (JJOKJIAZAOB), UHANBUAY AJIbHBIX [TPOEKTOB
Anekcannp I'puropbeBud CTOJIETOB — PYCCKUH (DUBHK.
Anekcannp CrenanoBuu [lonoB — pycckuit yueHbli, ©300perarensb pajauo.
AnbpTepHAaTUBHAS SHEPIETUKA.
AKyCTHYECKHE CBOMCTBA IMOJIYITPOBOJHUKOB.
Anpnpe Mapu AMniep — OCHOBOIIOJIOKHUK 3JIEKTPOAMHAMUKH.
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.
Bennuaiimme oTKpbITHS HUHKH.
Bunpl anexTprudeckux paspsiioB. DIEKTpUYECKHE pa3psabl Ha ClIyKOe deloBeka.
Bnusaue nedexroB Ha puznyeckue CBOWCTBA KPUCTAILIOB.
Bcenennas u TemHas matepus.
INanuneo 'anniielt — OCHOBATENb TOYHOTO €CTECTBO3HAHUS.
I'onorpadust u ee npUMeHEHHE.
JIBr>KeHue Terna NEpeMEHHOW MaCCHhI.
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.
KpuosnekrpoHuka (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 — co3aarenb yueHHs 00 3JIeKTpOMarHuTHOM I0JIE.
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.
MonekynsapHO-KMHETUYECKAsl TEOPHUS UI€aIbHBIX Fa30B.
MouHust — ra30Bbld pa3ps] B IPUPOJHBIX YCIOBHSX.

HanoTtexHomorusi — MeXIUCHUIUIMHAPHAs 00JacTh (PyHAaMEHTAIbHON M MPUKIAJTHON HAYKH U

TEXHUKH.
Hukona Tecna: )u3Hb U HEOOBIYAITHBIC OTKPBITHSL.

Huxomnaii KonepHuk — co3aareib relMoLeHTpUYECKON CUCTEMBI MUPA.
Hunbsc bop — onun U3 co3mareneil COBpeMEHHOUN (PU3HKH.
Hyxkneocunres Bo BeenenHoil.

OObsicHeHne (HOTOCHHTE3a C TOUYKH 3PCHUS (UK.

Onrtuueckue sBICHUS B IPUPOJE.

OTKpbITHE U IPUMEHEHHE BHICOKOTEMIIEPATYPHON CBEPXIIPOBOAUMOCTH.
[IepeMeHHBIN IEKTPUYECKUI TOK U €70 IPUMEHEHUE.

[Ina3zma — 4eTBepTOE COCTOSIHUE BEILIECTBA.

[InaneTsl CoJIHEYHOH CUCTEMBI.

[TonynpoBOIHUKOBBIE TaTYMKU TEMIIEPATYPBHI.

[IpuMeHeHne KUIKUX KPUCTAUIOB B IPOMBIIIJIEHHOCTH.

[IpuMeHeHue s/1epHbIX PEaKTOPOB.

[Tpupona peppomarneruszma.

[Ipo6embl 3K00TUY, CBSI3aHHBIE C UCIIOJIb30BAHUEM TEIIJIOBBIX MAILIUH.
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.

DKosorndeckue npoodaeMbl U BO3SMOXKHBIE YT UX PELICHHUS.
DneKTpOoHHas IPOBOAUMOCTh MeTaioB. CBEPXIPOBOIUMOCTb.
Ommiii XpructranoBud JIeHIT — pycCKuil (PU3HK.
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TEMATHUYECKUI ITJIAH
[Ipn peanuzamuu coaepxaHusi oOIIe00pa3oBaTeNbHON yueOHONW auCHUIUIUHBL «Du3uka» B
npeaenax ocpoenust OIIOIT CITIO na 6a3e OCHOBHOTO OOIIEro oOpa3oBaHMs C MOJIYYCHHUEM
cpennero obmiero o6paszoanus (IIIICC3) makcumanbHas ydeOHash HarpyskKa ydamuxcs
COCTaBJISIeT!

. €CTeCTBEHHOHay4YHbI mpodpuiab — 145 wyacoB, w3 HHUX ayJauTOpHAas
(obs13aTesibHAst) HArpys3Ka ydallluxcs, BKJIodasi JjrabopaTtopHbie padorer (22
gaca), — 97 yacoB; BHeayIUTOpHAsI caMOCTOsITeJIbHAsi paboTa CTyJIEHTOB —
48 yacos.

EctectBenHOHayuyHbIN Mpoduie nmpodeccuonaabHOro 00pa3oBaHus

Bua yue0HO# padoThl KoJinuecTBO 4acoB
AyautopHblie 3anaTusa. Coaep:xanue Cuneunaasnoctu CIIO
Beenenue 2

1. MexaHuka 22

2. MonekymnsipHasi Gu3uka. 10
TepMoanHaMuKa

3. DICKTPpOAUHAMHUKA 28

4. KonebaHUST ¥ BOJIHBI 12

5. Onruka

6. CrientnanbHAasT TCOPUS 3
OTHOCUTEIBHOCTH

/. D1eMeHTbhl KBAaHTOBOM (pU3HUKU

8. Oposrroniust BeesieHHOM 5
9. IndbdepeHITMpOBaHHBIN 3a9€T 2
Nroro (B Tom uncJae 22 yaca JIII3) 97

BHeayauTopHasi caMoCTOsITeJIbHAsL padoTa

[lonroroBKa yCTHBIX BBICTYIJIEHUM O 48
3aJlTaHHBIM T€MaM, 3CCe, TOKJIA0B,
pedepaToB, MHANBUAYAITBHOTO IPOESKTA C
MCII0JIb30BaHUEM UH(POPMAITMOHHBIX
TEXHOJIOTUH U JP.

IIpomesrxymounas ammecmauus 6 popme ougpgpepenuyupoearnnozo
3auema

Bcero 145
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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€ATEILHOCTH AJISl JOCTHIKEHHS IOCTaBJICHHBIX
Lenaer, MpeABUICHUS BO3MOXHBIX  PE3YyJIbTaTOB  ITUX
JEUCTBUHM, OpraHu3allid  CaMOKOHTPOJSA U OLICHKH
MOJIyYeHHBIX pe3yabTaToB. Pa3BuTHE CIIOCOOHOCTH SICHO U
TOYHO M3J1araTb CBOM MBICIH, JIOTUYECKH OOOCHOBBHIBAThH
CBOIO TOYKY 3pEHMS, BOCIPUHMMATh M AaHAJIU3UPOBATH
MHEHHs COOECETHUKOB, IIPU3HABAs MPaBO APYroro 4ejoBeKa
Ha MHOE MHEHHE.

[TpousBenenne u3MepeHus: (PU3MUECKUX BEIHMYMH M OICHKA
I'PaHULB] IOTPEIIHOCTEN U3MEPEHUN.

IIpencraBnenre IpaHULBl MOIPEIIHOCTEN H3MEPEHUM IIPU
HOCTPOCHUU I'PaUKOB.

YMeHue  BbICKa3blBaTb  TUIIOTE3bl Uil  OOBSICHEHMS
HaOJII01aeMBIX SIBJIICHUI.

YMenue npeanarate MOJEIU SBJICHUM.

VKa3zaHue TpaHUL HPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
N3n0xkeHne OCHOBHBIX IIOJOKEHWHA COBPEMEHHOM HAay4YHOU
KapTUHBI MUDA.

[IpuBeneHne NMpUMEpPOB BIUSHHUS OTKPBHITUH B (U3HMKE HA
IIPOrpPeCC B TEXHUKE U TEXHOJIOTUU ITPOU3BOICTBA.

A orxoor nanaxxxxa Idx rxamo e rroaxraxea xxxzdhossaca

1. MEXAHUKA

Kunemartuka

[IpencraBnenue MEXaHUYECKOTO JIBUKECHUS Tena
YPaBHEHHSMM 3aBUCUMOCTHM KOODAMHAT M  IPOEKIHUEH
CKOpPOCTHM OT BpeMmeHM. llpencraBieHne MexaHHYECKOIO
JIBUKEHHUS Tena TpaduKkaMu 3aBUCHMOCTH KOOpPJAWHAT U
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 YCKOPEHHMsI Tejla MO0 YpPaBHEHMSIM 3aBUCHMOCTH
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
JUISl OKCIEPUMEHTAIIBHOTO OIPEACIICHUS] KUHEMaTHYECKUX
BEJIMYMH.

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

[IpumeneHue  3akoHa  COXpaHEHHUS  UMIyJbca  JUId

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

N3mepenne maccsl Tena.

W3mepeHue cuibl B3aMMOJCHCTBUS 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.
IIpuMeHeHne 3aKOHA BCEMHUPHOIO TATOTEHUS IIPU pacyeTax
CHJI M YCKOPEHHI B3aUMOJEHCTBYIOIIUX TEI

CpaBHEHHE YCKOpEHHMsI CBOOOJHOTO MaJieHHs Ha IJIaHeTax
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.

OnpeneneHue MmapaMeTpoB BeEHIECTBA B Ta3000pa3HOM
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 rpaukoB

M30XOPHOI0, N300apHOTO U U30TEPMUYECKOTO MPOLIECCOB.
Breruncnenue cpeaHedl KMHETHMYECKOHM HHEPIMM TEIMJIOBOIO
JBUKEHHS MOJIEKYJI 10 U3BECTHOM TeMIlepaType BElecTBa.
Bbicka3blBaHuE TUMOTE3 JUIs OOBACHEHMs HaOJI0JaeMbIX
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OCHOBEI TEPMOIUHAMUKN

W3mepenne  KoaudecTBa  TEIUIOTBI B IIpoleccax
TEIUIONEPEIauH. Pacuer KOJIMYECTBA TEIUIOTHI,
HE00X0AMMOro I OCYLIECTBIEHMs 3aJlaHHOIO Ipoliecca ¢
Temonepenayel. Pacuer u3MeHEHMs BHYTPEHHEW SHEpPruUu
TeJ, pPabOThl W NEPEeJAHHOrO0 KOJMYECTBA TEIUIOTHI C
MCII0JIb30BaHUEM IIEPBOT0 3aKOHA TEPMOJINHAMUKH.

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

Bbruucnenne pa®oThl rasza, COBEpUIEHHOM NpPH HW3MEHEHHH
COCTOSIHMS 110 3aMKHYTOMY Lukiy. Beramcienue KIIJ[ mpu
COBEpILIEHUM TIa30M paboThl B IpoLeccax H3MEHEHMs
COCTOSIHUS TIO 3aMKHYTOMY IHKITy. OObSCHEHHE PUHITUIIOB
JeMCTBUS TEIUIOBBIX MalIMH. JleMoHCTpanus ponu GU3UKU B
CO3IaHUU U COBEPIIECHCTBOBAHUH TEIJIOBBIX JBUTaTENIEH.
W3noxeHne CyTH 3KOJIOTHYECKUX MPo0IieM, 00yCIIOBIEHHBIX
paboTON TEMJOBBIX ABUraTeNed M NPEUIOKEHHE IYTH HX
pelieHus. YKa3aHM€ TIpaHULl IPUMEHHMOCTH 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 KalWIISIPHBIX SIBICHUN B
OBITY, IPUPOJIE, TEXHUKE.

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

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

3. DJIEKTPOAMHAMUKA

DIIeKTpOCTaTHUKA

Brraucnenne CuJl B3aNMOIECHCTBUSI TOUYCUYHBIX
ANEKTPUUECKHUX 3apsiI0B.

Brrunciienre HanpssKeHHOCTH AJIEKTPUYECKOTO OISl OAHOTO
Y HECKOJIbKMX TOUYEYHBIX JJIEKTPUUECKHUX 3apSAI0B.
Brrunciienre moTeHIUaNa 3JIEKTPUYECKOTrO MOJsS OAHOTO U
HECKOJIBKMX TOYEYHBIX JIEKTPUUYECKUX 3apsoB. M3MepeHue
Pa3HOCTH MOTEHIIUAJIOB.

N3Mepenne 53HEpPruM 3JIEKTPUUYECKOrO MO 3apsSyKEHHOrO
KOHJICHCATOpA.

BrlunciieHre 3HEpPruM 3JIEKTPUYECKOTO MOJIA 3apsSyKEHHOIO
KOHJICHCATOpA.

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

OObsicHeHHE TPUPOABI ANEKTPUUYECKOTO TOKa B MeTajiax,
AIIEKTPOJINTAX, I'a3aX, BAKYyME U MOJYIPOBOIHUKAX.
[IpuMeHeHue AJIeKTPOoIIn3a B TEXHHKE.

ITpoBeneHNE CPaBHUTENBHOIO aHAIM3a HECAMOCTOSATEIBLHOTO
U CaMOCTOSITEIILHOTO Ta30BBIX Pa3psIOB.

H3mepenne MOIHOCTH 3JIEKTPUYECKOI0 TOKA.

N3mepenne DJIC 1 BHYTpEHHETO0 COMPOTUBIICHUS] HCTOYHUKA
TOKa.

BreimonHeHnue pacyeToB CHUIbl TOKa W HAaNpsDKEHUM Ha
Y4acTKax JIEKTPUYECKUX LIEIEeH.

OObsicHEeHHEe Ha MNpHUMEpE JJIEKTPUYECKOW Lenu C ABYMS
ucrounnkamMu Toka (DC), B KakoM ciy4yae HMCTOYHUK
AIIEKTPUYECKON dHEPruu paboTaeT B pexXUMe reHepaTopa, a B
KaKOM — B PEKHUMeE OTpeOUTesl.

Omnpenenenue TeMnepaTypbl HUTU HAaKaJTUBaHUSI.

W3mepeHue 31eKTpUUeCcKOro 3apsiia AJIEKTPOHA.

CHsiTHe BOJIbTaMIIEPHON XapaKTEPUCTUKH TUO/IA.
[TpoBeneHne CpaBHUTEIBLHOTO aHAIN3a [TOJIYIPOBOIHUKOBBIX
JIMOJIOB U TPUOJIOB.

MarsuTHbIC SIBICHUS

W3mepeHue MHIYKIMKM MarHUTHOrO moJjs. Beruucnenue cui,
JEHCTBYIOIMX HA IPOBOAHUK C TOKOM B MATHUTHOM HIOJIE.
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 JEeNCTBUA re’eparopa
AIIEKTPUYECKOTO TOKA U 3JIEKTPOU3MEPHUTENBHBIX MPUOOPOB.
OObsicHeHMe TMpHUHLUNA JIeHCTBUA  Macc-crieKTporpada,
ycKopuTeNned 3apsokeHHbIX dYacTull. OObsCHEHHE poJu
MarHMTHOTO MOJIA 3e€MJIM B XKWU3HU PACTCHHUM, >KUBOTHBIX,
YyeJloBeKa.

IIpuBeneHne NpuUMEPOB  MPAKTUYECKOTO  IPUMEHEHHUS
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. Bbluncienue mnepuoga KoseOaHuit
MaTEeMaTHYeCKOr0 MasTHUKA 10 M3BECTHOMY 3HAUEHUIO €ro
JUTMHBI. BeIuucienue nepuoja Konebanuii rpy3a Ha IPYKUHE
[0 UW3BECTHBIM 3HAUYEHUSAM €ro Macchl M KECTKOCTU
MPY>KUHBI. BripaboTka HaBBIKOB BOCIIPUHUMATh,
aHAIU3UPOBATH, nepepadbaTbIBaTh u PEIbSIBIATH
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
MEPCHEKTUBBl €r0 HCIOJb30BaHUS B PA3JIMYHBIX 00IACTIX
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 SJEKTPUYECKOIO 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.

HccnenoBanne TpHHOWIIA JEHCTBUS  TpaHcdopmaropa.
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  AJIEKTPOMArHUTHBIX  BOJH  C
MOMOIIBI0 MOOUIIBHOTO TenedoHa.

Pa3BuTHE IEHHOCTHOTO OTHOIICHUS K U3y4aeMbIM Ha ypOKax
¢u3uk 00BEKTaM M OCBaMBAEMbIM BHUAAM JESATEIHHOCTH.
OOBsicHeHHE  TPUHIUIUAIBLHOTO  PA3IHYUS  MPUPOJIBI
YOPYTUX M 3JEKTPOMAarHUTHBIX BOJH. M3noxkeHune cyTtu
AKOJIOTUYECKUX MPOOIIEM, CBA3AHHBIX C DJIEKTPOMArHUTHBIMH
KOJIEOAHMSIMH U BOJIHAMHU.

OO0BsicHEHHE POJTH AJIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX
HcclieIoBaHusAX Beenennon

5. OIITUKA

IIpupona ceera

[IpumeHeHne Ha MPAKTUKE 3aKOHOB  OTPAKEHUS H
MPEJIOMIIEHUS CBETA IIPU PELIEHNH 3aa4.

OmnpeneneHre CHEKTPAIbHBIX TPAHUL] YYBCTBUTEIBHOCTH
YeJIOBEYECKOro IJ1a3a.

YMeHHe CTpOUTh U300pKEHUSI TMPEIMETOB, JJTaBaeMbIe
nuH3aMu. Pacder paccTosHUS OT JIMH3BI 1O H300paKeHUS
npeaMera. PacyeT onTUYECKOW CHIIBI JTUH3BI.

W3mepenne QOKyCHOTO pacCTOssHHUsSI NUH3BL. MchbiTanue
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  HAONIOACHUS  SIBICHHS
untepdpepenimu. Habmogenue sBineHus nupakiuyd CBETa.
HaGmionenne sBieHUs MONSAPH3aLUMN U JUCIEPCHH CBETA.
[Touck pa3znuuuii W CXOACTBA MEXAY AU(PPAKIMOHHBIM H
JMCTICPCHOHHBIM CIIEKTPaMH.

[lpuBeneHnne mNpUMEpPOB TMOSBICHUS B  TNPUPOAE H
UCIIONIB30BAHUSI B TEXHUKE SBJICHUH HHTEphepeHInHy,
Iudpakuuy, — MOMSApU3alMM WM JHUCIEPCHH  CBETa.
[lepeuncienne METOOB MMO3HAHUS, KOTOPBHIE HMCIOIB30BaHbI
IPY U3yYCHUH YKa3aHHBIX SBICHUI

6. OCHOBBI CITIELIAJIbBHOW TEOPUU OTHOCUTEJILHOCTH

OCHOBEI CIelHaIbHON
TEOPHH OTHOCUTEIHLHOCTH

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

OO0bsicaenne ¢ (dekra 3aMeICHUS] BpEMEHH.

Pacuer sHeprum mOKOs, HMMITyJbCa, SHEPrHMM CBOOOJHOM
JaCTHIIBI.

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

7. DJIEMEHTBI KBAHTOBOU ®U3UKU

KBaHTOBast onTrka

HabGnronenue gortoanekrpuueckoro spdexra.

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

Pacuer makcuManbHOW KMHETHYECKOW SHEPTUU SJIEKTPOHOB
npu (HOTO3IEKTpUIEcKOM ¢ deKTe.

Omnpenenenne paboThl BbIXOAA DJIEKTPOHA MO rpaduxy
3aBUCUMOCTH  MAaKCHUMallbHOW  KHUHETUYECKOH  HSHEepruu
(OTORIEKTPOHOB OT YacTOThl cBeTa. M3mepeHue padOTHI
BBIX0/J1a 3JIEKTPOHA.

[lepeunicnienne  mpuOOpPOB  YCTAHOBKH, B  KOTOPBIX
npUMeHsieTcss 0e3MHEPIIMOHHOCTD (HOTOdPdeKTa.
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.

HccnenoBanue mMHENYaToOro CeKkTpa.

Hccnenoanue npuHIMNa paboThl TIOMUHECIICHTHOM JIaMITBL.
HabGmonenne u oOBsSCHEHWE MPUHIMIA ICHCTBHS Ja3epa.
[IpuBeneHne  npuMepoB  UCIIOJIB30BAaHUA  Jlazepa B
COBPEMEHHOM HAyKe U TEXHUKE.

Ucnons3oBanue HMuTepHera s moucka uHGOpManuu o
MepCIeKTUBaX MPUMEHEHHUS 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, 0cBOOOKIaroIeHcs npu
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 YACTHI] 1O UX
¢u3nyeckuM XapakTepucTUKaM (Macce, 3apsiy, BpEMEHHU
JKW3HH, CIIUHY U T.J1.).

ITonnMaHue LIEHHOCTEW HAay4yHOTrO IIO3HAHUS MHUpAa HE
BOOOIIEe [JIs 4eJloBe4YecTBa B IEJIOM, a JUIsl KaXAoro
o0yyaromerocsi JIMYHO, ILIEHHOCTEH OBJaJeHUs METOJ0M
HAy4YHOTO MO3HAHUS JUIsl JOCTUKEHMSI ycIiexa B JII0OOM BHJIE
IIPAKTUYECKOMN AEATEIbHOCTH.

[IpencraBienue 0 Xapakrepe YeThIpex THTIOB
(dbyHIaMEHTAIbHBIX B3aUMOJICHCTBUN 2JIEMEHTAPHBIX YAaCTHUIL
B BHUJE TaOIUIIEL.

8. DBOJIIOLIM S BCEJIEHHOU
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CTpoeHue © pa3BUTHE
Bcenennon

HabGnronenue 3a 3Be3gamu, JIyHOH ¥ IJ1laHETaMU B TEJIECKOTI.
HaGnionenue COMHEYHBIX IATCH C IIOMOINBIO TEICCKOIA U
COJIHEUHOT'O IKpaHa.

Hcnonb3oBanne MHTepHeTa [UIs MOMCKa HW300paskeHUI
KOCMHYECKHX 00BEKTOB U HHPOPMAIIMH 00 UX OCOOECHHOCTSIX
OO6cyxaeHne BO3SMOXHBIX CIIEHAPHEB 3BOIIOLUHN BeeneHHoil.
Ucnonp3oBanne WHTepHeTa isi TOUCKA 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, ocBOOOXKIaroLeics 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 MPOUCXOKIACHUU
CoJIHEYHOM CHUCTEMEI
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YYEBHO-METOAMYECKOE U MATEPUAJIbHO-TEXHMYECKOE OBECIIEHEHUE
[TPOI'PAMMGBI YUEEHOU JIUCHUTIINHBI « DU3UKA»

OcBoenne mporpammbl y4eOHOW AMCUMIUIMHBI «DPU3MKa» MpeanojaracT Haludue
yuyeOHOTro KabuHETa, B KOTOPOM HMEETCS BO3MOXKHOCTh OOECHEeYUTh CBOOOIHBIN JOCTYN B
HuTepHeT BO BpeMst y4eOHOT0 3aHATHS U B IEPHO/1 BHEYYEOHOM eI TeTbHOCTH CTYICHTOB.

B kaOunere ecTh MynabTHUMEIMITHOE 000pYyJOBaHUE, MOCPEACTBOM KOTOPOTO YYaCTHUKU
00pa30BaTEeNLHOrO Ipolecca MOIYT MPOCMATpUBaTh BHU3YalbHYI0 HH(pOpPMaLUI 1O (U3HKE,
CO37aBaTh NIPE3EHTAUH, BUIEOMATEPHAIIBI U T.II.

B cocraB y4eOHO-METOAMYECKOIO W  MaTepHabHO-TEXHUYECKOro oOecredyeHus
nporpaMMbl yaeOHo# muctuminabl «Du3nkay, BXOIAT:

— MHOTO(QYHKLUHOHAJIbHbBIN KOMIUIEKC IPENoaBaTes;

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

— uHbOPMAIMOHHO-KOMMYHUKATUBHBIE CPE/ICTBA;

— DKpPaHHO-3BYKOBBIE ITOCOOMS;

—  KOMIUICKT 3JIEKTPOCHAOKECHHS KaOnHeTa (hU3UKH;

— TEXHUYECKHUE CPeACTBa 00YUCHHUS,

— JIEMOHCTpAIMOHHOE 000pya0oBaHue (00Iero Ha3HAYeHUsI U TEMaTHYECKHUEe HaOOopHI);
— nabopaTopHoe 000opyaoBaHHe (0OIIET0 Ha3HAUCHUS U TEeMAaTUYeCKUue HaOOpHI);

— CTaTWYecKue, TMHAMUYECKUE, IEMOHCTPAIIMOHHBIC U PAa3IaTOYHBIC MOICITH;

— BCIIOMOTaTeIbHOE 000PYIOBAHHKE;

— KOMIIJIEKT TEXHHUYECKOM AOKYMCHTAIMU, B TOM YHCJIC MTACIIOPTAa HA CPEACTBA O6y‘leHI/IH,
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 I KMCIOJb30BaHUS B MPO(ECCHOHANBHBIX 00pa30BaTE/IbHBIX OpPTraHU3ALUIX,
peaNnn3yNImX 00pa3oBaTeNbHYI0 MPOrpaMMYy CPETHEr0 OO0Iero oOpa3oBaHHMsS B TNpeaeriax
ocoerus OITOII CITO Ha 6a3ze 0CHOBHOTO 00111eT0 00pa30BaHusI.

B mporecce ocBoeHUsT porpaMMbl Y4eOHOH AUCIUTUIMHBI «DU3HuKa» CTYIEHTH UMEIOT
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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[Ipuka3z MunucrepcTBa obpazoBanusi U Hayku PD ot 17.05.2012 Ne 413 «O06 yTBepKaeHUU
denepanbHOrO rocy1apcTBEHHOr0 00pa30BaTENbHOIO CTaHAApTa CPEAHEro (MOJHOro) OOIIEero
00pazoBaHUM.

[Tucemo JlemapraMeHTa TOCYAapCTBEHHOM IMOJMTHKUA B cdepe MOATOTOBKH pabOuux KaapoB U
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cpenHero nmpodeccoHaTbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOIO 00IIero o0pa3oBaHus ¢ y4€TOM
TpeOoBaHuil (hemepanbHBIX TOCYIAPCTBEHHBIX OOpPa30BATEIBHBIX CTAHIAPTOB M TOTydacMOM
po(ecCuu WM CHEIHATLHOCTH CPETHEr0 TPO(HECCHOHATLHOTO 00pa30BaHMUsD».

[lpumepHass ocHOBHas oOpa3oBaTelibHAs MpoOrpaMMa cpenHero oO0Iero oOpa3oBaHMs,
onoOpeHHasi pemieHueM (eaepanbHOr0 y4eOHO-METOINYECKOTO OOBEAMHEHHUS 10 O0IeMy
00pa3oBaHUIO

Hmutpuea B. @., Bacunnes JI. . ®usuka mis npodeccuii U CHeUAIbHOCTEH TEXHUYECKOTO
npouIIsL: METOANYECKHE PEKOMEHIAIIUH: METOoI. mocodbue. — M., 2010.
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