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Pabouas nporpavma y4eOHOM JIMCHMILIAHBL Pa3paboTana Ha OCHOBE TpebOBaHHil:
DejlepaIbHOTO  TOCYNAPCTBEHHOIO  00pa30BaTENBHOTO  CTAHAapTa CpeaHero  obmero
obpazosanus (natee - PI'OC COO) (yTBepikaeH npuKkaom MHHHCTEPCTBA 06pa3oBaHus H
Hayku P® ot 17.05.2012 Ne 413); npuxas Muno6puayku Poccun ot 29 mons 2017 r. Ne 613
«O BHeceHHH H3MeHeHHil B (exepanbHbIi rocylapcTBeHHBIH 00pa3oBaTe/bHbLl CTAHIAPT
cpeaHero obuiero o0pa3oBaHHA, YTBEPHKIICHHBIH NpHKa3oM MHUHHCTEPCTBA 06pasoBaHms M
Hayku Poccuiickoit @eneparmu ot 17 mas 2012 r. Nod13»

Pexomenjaumii mo opranmsaumm moMydeHHs cpeiHero obuero oGpajoBaHMs B Hpeenax
OCBOEHHsi 00pa3oBaTeILHBIX MPOrpaMM CpeIHero npodeccHoHaTEHOr0 0GpazoBaHus Ha Gase
OCHOBHOrO 00IIero o0pasoBaHus C y4eToM TpeGoBaHMIl ()elepaTBHBIX TOCYAAPCTBEHHBIX
00pasoBaTebHBIX CTAHAAPTOB H M0IyYaeMOH HPO(ECCHH HIH CHEHMHAIbHOCTH CPEIHEro
npoeccHoHAIbHOTO 06pa3oBanus (mHCsMO JlenapTaMenTa TOCYNapCTBEHHON MOMUTHKH B
chepe noaroroxu pabounx kaapos u JAI10);

[IpumepHolt mporpammsl 0GmIe0Gpa3oBaTeIbHON THCIMILIMHEL «ANCIHHCKHIT A3BIKY, 7S
NPOQECCHOHATLHBIX  00PA30BATENbHBIX OPraHH3alMH, PEeKOMEHIOBAHHO! Deneparsbiv
FOCY/JapCTBEHHBIM ~ ABTOHOMHBIM  yupexacHHeM «DedepanbHbliii  HHCTHTYT —pasBHTHS
obpasosanus» (PIAY «®UPO») B KadecTBe NPUMEPHON MPOIPAMMEL JUTA peaIn3anu
OCHOBHO# npodeccHonanbHoi obpasoBarensHoi mporpammbel CIIO Ha Gaze OCHOBHOIO
obmero 06pa3oBaHus ¢ MOJIYYCHHEM CPEIHEro obImero obpazoBanus [Tpotokon Ne 3 or 21
miouist 2015 r. Perucrpaunonnsnii Homep penensuy 3840t 23 mons 2015 r. ®IAY «OUPO»

_ Opranmsamms-paspaborank: [BITIOY PO «PTMT».

PaspaGoTunk: Kyreesa JI.B., npenonararens [BIIOY PO «PTMT 5.
Penensent: ArapkoBa M.E., npemonagarens TBIIOY PO «PTMT»,
Pabouas nporpasma pacemoTpena u 0106pena Ha 3ace1aluy HKIOBOMH KOMHCCHH

0011e06pa30BaTe/IbHBIX ECTECTBEHHO-HAYYHbIX i TEXHHYECKHX TUCIUILIHH
Iporoxom Ne 10 ot 3 urons 2022 r

ul
[lpencenarens nUKI0BOI KOMHCCHNA M,W Kyreegra JI.B.
v 7
Pexomenjiopana 11 npuMeHeHus B yueGHoM npomecce Metoamaeckum coserom IBIIOY
PO «PTMT»

ITporokon Ne 7 ot 4 uions 2022
IlpesicenaTems MeTOANYECKOTO COBETA V
3am. aupexropa FBIIOY PO «PTMT» o VP [/l/// Ilerposa JI.B.

Iporpavma yTBepkIeHa Ha 3ace/IaHHH NE/IarorHYeCKOr0 COBETa TEXHHKYMA, npotokos Ne 7
ot 6 HroHs 2022r.
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1. OBIIASI XAPAKTEPUCTHKA PABOYEW MMPOI'PAMMBI YYEBHOM
JANCHUIIVIMHBI®OU3NKA

1.1. IMosicHUuTeIbHAA 32U CKA

[Tporpamma o06mieoOpa3oBaTenbHON  AUCHMILINHBL  «DU3uKa» NpeaHa3HayeHa s
U3Y4eHHUS B TPO(ECCHOHANBHBIX O00pa30BaTEIbHBIX OPraHU3alUAX, PEATU3YIONINX
o0pa3oBaTelbHyI0 IpOrpaMMy CpeaHero ooumero o0pa3oBaHUS B Ipelelax OCBOCHUS
nporpaMMbl TOATrOTOBKM crenuanuctoB cpeanero 3BeHa (IIIICC3) na 6a3e OCHOBHOTO
obmero oopazoBanus o cnenuanbHocTu 05.02.02 I'aposiorus.

[Iporpamma paspaborana Ha ocHOBe TpeboBanuit DPI'OC cpeaHero o0Iero
o0pa3oBaHUs, MPEIbSABISEMBIX K CTPYKTYpe, COICpX aHUIO M pe3yJbTaTaM OCBOCHUS
yueOHOM nuctuIuinHbl «Du3nKa», ¥ B COOTBETCTBUU ¢ PeKOMEHIAIUsIMU M0 OpraHU3aIiH
MOJTyYeHUs cpenHero oobmero o0pa3oBaHHMS C ydeToM TpeOoBaHUM (enepanbHbIX
TOCY/IapCTBEHHBIX 00Pa30BaTEIBHBIX CTAHIAPTOB M MMOJYIaeMOH CIIEIUATBLHOCTH CPEIHETO
npodeccuonansHoro oOpazoBanus (mucbMo JlemapTameHTa TOCyJapCTBEHHOW MOJIUTUKU B
chepe nmoaroroBku padounx kaapoB u IO Munobpuayku Poccum ot 17.03.2015 Ne 06-
259), ¢ yuetom IlpumepHON OCHOBHON TpOrpamMmbl Y4eOHOW MUCHUILTUHBI «DU3UKaY,
0J100peHHOI perieHreM GeaepabHOr0 y4eOHO - METOJUYECKOro 00bEeIMHEHUS 110 00IIeMy
obpa3zoBanuto (mpotoko oT 28 nroHs2016 r. Ne 2/16-3)

Copepxanne mporpamMmbl «®Du3uka» HampaBlIeHO Ha JOCTHXKEHUE CIEIYIOIIUX IIeNei:

— OCBOCHME 3HaHUN O (yHIAMEHTANBHBIX (PU3NYECKUX 3aKOHAX W MPHUHIIUIAX, JIEKAIIX
B OCHOBE COBpPEMEHHON (U3UYECKON KapTUHBI MUPA; HanOoiee BaXKHBIX OTKPBITHUSIX B
obnact (pU3WKM, OKA3aBIIMX ONPEICISIONICEe BIUSHUEC HA PA3BUTUE TEXHUKH U
TEXHOJIOTMHM; METOJIaX HAay4yHOTO IO3HaHUS MPUPO/IBI;

— OBJQJICHUE  YMEHUSIMU  TPOBOAUTH  HAONIONEHHUA, IUIAHUPOBATh U BBINOJIHSTH
9KCIIEPUMEHTHI, BBIJIBUTATh TUIIOTE3BI U CTPOUTH MOJCIH, IPUMEHSTh TIOJyYCHHBIC 3HAHUS
no ¢usuke ang  OOBSCHEHHS PpPa3HOOOPa3HBIX (PUINYECKUX SBICHUH U  CBOWCTB
BEIICCTB; MPAKTHIECKOTO WCIIOJIb30BAHUS (u3NUeCKUX 3HAHWIA, OIICHUBATH
JIOCTOBEPHOCTH €CTECTBEHHOHAYYHON MH(OpMAIUH;

— pa3BUTHE TMO3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX WM TBOPUECKUX CIOCOOHOCTEM
B TIpoIllecce MPUOOPETCHHsI 3HAHWK W YMEHHH IO (PU3HKE C MCIOJIb30BAHUEM PA3TMIHBIX
HMCTOYHUKOB MH(POPMAIH U COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOIOTHIA,

— BOCNUTaHWEe  YOEXKICHHOCTH B  BO3MOXKHOCTH  TO3HAHUS  3aKOHOB TIPHUPOIBI,
WCTIONTb30BaHUS JIOCTIKCHUH (U3WKM Ha OJaro pa3BUTHS YEJIOBEYECKOW IMBHIN3AINY;
HEOOXOJUMOCTH  COTPYAHHMYECTBA B TMPOIIECCE COBMECTHOTO BBHITIOJHEHHS — 3ajad,
YBOXHUTEIHLHOTO OTHOIICHWS K MHCHHIO ONIOHEHTAa TMpPU OOCYXKIECHUHU TPoOIeM
€CTECTBEHHOHAYYHOTO  COJEP)KAaHUS, TOTOBHOCTH K MOPaIbHO-dTUYECKOW  OLIEHKE
UCIIOJTb30BaHUS Hay4YHBIX JOCTHKCHHM, JyBCTBAOTBETCTBEHHOCTH 3a 3allUTy
OKPYXKArOIIeH Cpeibl;

— HCIIOJIb30BaHHE TMPUOOPETEHHBIX 3HAHUN W YMEHHH A PEIICHUs MPAKTUYECKUX 3a/aad
MMOBCETHEBHOM JKU3HH, obecrnieueHUS 0e30ImacHOCTH  COOCTBEHHOM JKU3HH,
palMoOHaTbHOTO  MPHUPOAOIONB30BAHUS M OXpPaHbl OKpYyXKarome  cpeapl U
BO3MOXKHOCTSIMH ~ TIPUMEHCHHS  3HAHWH TpH  pENICHWH 33134, BO3HUKAMOIINX B
nocneAyroieil mpopecCHoHaIbHON ASSITENEHOCTH.

1.2. OO0mas xapakTepuCTHKA y4eOHOM U CHUNIIHHBI

B ocHoBe yueOHOU aucuuiuiuHbl «DU3HMKa» JIEKUT YCTAaHOBKA Ha (HOPMHpOBAHHUE Y
00yJaeMbIX CHCTEMBbI 0a30BBIX MOHATUNA (GU3UKU U MPEJICTABICHUNA O COBPEMEHHON (PU3NUECKON
KapTHHE MHpa, a TaKkKe BBIpa0OTKA YMEHMH NpPUMEHATH (U3MYecKHe 3HaHUS, Kak B
poeCCHOHATLHOMN NeATEILHOCTH, TaK U TSl PEIICHHS )KU3HEHHBIX 3a/1a4.
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MHorue nosokeHusl, pa3BUBacMble (PU3UKOM, paccCMaTpUBAIOTCS KaK OCHOBA CO3JaHUS U
UCITOJIb30BaHUSI MH(OPMAIIMOHHBIX W KOMMYHUKanMOHHbIX TexHoioruii (MKT) - omnoro u3
Hau0oJiee 3HAUYMMBIX TEXHOJOTUUECKUX JOCTH)KEHUI COBPEMEHHOMN LIMBUIIN3ALHH.

®usuKa Ta€T KIOY K TOHUMAHUI0 MHOTOUYMCIICHHBIX SIBJICHUH U ITPOLECCOB OKPYKAIOIIETO
MHpa (B €CTECTBEHHOHAYUYHBIX 00JacTsAX, B COLIMOJIOTUH, SJKOHOMHUKE, S3bIKE, TUTEpAType U JIp.)
B ¢wusuke QopMupyroTcsi MHOTHE BHIBI JAEATEIBHOCTH, KOTOPBIE HMMEIOT MeTalpeaMeTHBIH
xapaktep. K HMUM B mnepByr ouepelb OTHOCATCS MOJAEIMPOBaHHE OOBEKTOB M IPOLIECCOB,
OPUMEHEHHE  OCHOBHBIX  METOJOB  IIO3HAHUS, CHCTEMHO-MH(OPMALMOHHBIA  aHAJIU3,
(GopMynMpoBaHUE THUIIOTE3, aHAIN3 M CHUHTE3, CpaBHEHHE, O00O0OIIeHMe, cHucTeMaThu3alus,
BBISIBJICHHE TPUYMHHO-CIIEJCTBEHHBIX CBS3€H, IMOMCK AaHAJIOIOB, YIpPaBIeHHE OOBEKTAMH U
nporeccamu. VIMEHHO 3Ta JUCHMILIMHA IO3BOJSET IMO3HAKOMHUTH CTYIEHTOB C Hay4HbIMU
METOJaMH TIO3HAHUS, HAYYUTh UX OTINYATh TUIOTE3y OT TEOPHUHU, TEOPUIO OT IKCIIEPUMEHTA.

®dusnka UMeeT 04eHb OOJIBIIOE U BCE BO3PACTAIOIEE YNCIIO MEXANCIUIUIMHAPHBIX CBsI3el,
npr4éM Kak Ha ypOBHE MOHATUHHOTO ammapara, Tak U Ha ypoBHE MHCTpyMeHTapus. CkazaHHOE
HO3BOJISIET paccMarpuBaTh (PU3MKY KaK «METAQAMCLUIUIMHY», KOTOpas IpeloCTaBiseT
MEKIUCIUTUTMHAPHBINA S3bIK 7151 ONMCAHUS HAYIHOW KapTHHBI MUPA.

dusmka sABISETCS CUCTEMOOOPa3yoUMM (PaKTOpOM JUIsl €CTECTBEHHOHAYUYHBIX Y4EOHBIX
IPEIMETOB, TIOCKOJIbKY (pU3MUECKHe 3aKOHBI JIS)KAaT B OCHOBE COACP)KAHUS XUMHH, OHMOJIOTHH,
reorpaguy, acTpOHOMHHM M  CHEHMAJbHBIX  JUCUMUIUIMH  (TEXHUYECKass  MEXaHHUKa,
JIIEKTPOTEXHUKA, OJEKTPOHWKA W JAp.). YueOHas gucnmimmHa «Du3nMka»  co3maer
YHUBEPCAJIbHYIO 0a3y A M3y4deHUs oOIIenpopecCHOHATbHBIX U CIEUUAIbHBIX JUCLMILIMH,
3aKJIaapIBas (PyHIAaMEHT MOCIEAYIOMEro 00y4eHHs CTYACHTOB.

OO6nanas TOrMuecKoi CTPOMHOCTBIO M OMUPAsCh HA IKCIEPUMEHTAIbHbIE (DaKThl, yueOHas
micuuruinHa «Pu3uka» GopMUpPYeT y CTYyASHTOB HOUIMHHO Hay4HOEe MUpPOBO33peHne. dusnka
SBJISICTCS OCHOBOM YUEHHS O MAaTepUAIbHOM MUPE M pelaeT mpodaeMbl 3TOr0 MUupa.

Teopernueckue cBefeHUs MO GU3MKE TOMONHSIOTCS JEMOHCTpALMsIMHU U J1a00paTOPHBIMU
pabotamu.

W3yuenue oOuieoOpa3oBarenbHOM yueOHOW JuctumuinHel «®dusuka» 3aBepuiaeTcs
MOJIBE/ICHUEM UTOTOB B (popMe sK3aMeHa B paMKax MPOMEXYTOUYHOM aTTeCTalluu CTYJICHTOB B
nporecce ocBoenus CIIO c momyuennem cpennero oomero oopazoBanus (IIIICC3).

1.3. Mecto yuyeOHO#i AMCUMIUIMHBI B CTPYKType OCHOBHOIi mnpodgeccnoHaIbHOI
o0pa3oBaTeIbHOIl mNporpamMmepl:yyeOHas auciumuimHa «®@usnkay sBiasercs HpopUIbHON
y4eOHON MUCHUIUIMHON M BXOJUT B IUKI 00IIE00pa30BaTENbHBIX YYEOHBIX IUCIUIUIMH TI0
BbIOOpY, (hOpMHUpYEMBbIX M3 00s3aTeNbHONM MpeaMeTHOW obnacTu «EcTecTBEHHbIE HayKH»
®I'OC cpennero oduiero o0pazoBaHusl.

1.4. Pe3yabTaThl 0CBOCHHS Y4eOHOM AUCHUIIIMHBI:

Wzydenune yueOHOW mucuurminabl — «Dusmkay JIOJHKHO 00eCnevnTh TOCTHXKEHUE
CIIETYIOIIUX PE3YIbTAaTOB:

JIHYHOCHIHbBLE pe3yibmambl’

— YYBCTBO FOPAOCTH M YBa)KEHHsI K HCTOPUH U JOCTHXKEHHUSIM OTE€UYECTBEHHOH (hnu3ndecKoit
HayKH; GU3MUYECKH IPAMOTHOE MOBEACHHUE B POPECCHOHATBHON NEATEIBHOCTH U B OBITY
npu oOpalieHuu ¢ mpudopamMu U yCTpoicTBaMu;

— TOTOBHOCTH K MPOJIOJKEHUIO 00pa30BaHUS U MOBBIEHUS KBAIM(UKALNUU B N30paHHON
npodecCHOHANBHOM N1eATENbHOCTH U OOBEKTUBHOE OCO3HAaHWE POJH (U3NYECKUX
KOMIIETEHIIUH B 3TOM;

— YMEHHE HUCHOJb30BATh JOCTUKECHHS COBPEMEHHOW (H3MYECKOM HAyKu M (PU3NYECKHX
TEXHOJIOTUH JUIsl TOBBILICHUSI COOCTBEHHOT'O WHTEIUIEKTYaJbHOT'O Pa3BUTHS B BEIOPAHHOM
npoQeCcCHOHATIBHON 1€ TEITbHOCTH;



— CcaMOCTOSITEIBHO JOOBIBaTh HOBBIC JUIsl ce0s1 (hM3MUECKUe 3HAHUS, UCTONB3YS AJI ATOTO
JOCTYITHBIE UICTOYHUKU HH(OPMAIIHH;

— yMEHHE BBICTPAaMBATh KOHCTPYKTHUBHBIC B3aWMOOTHOIICHHS B KOMaHJIE IO PEIICHUIO
00IIUX 3a7a4;

— yMCHHE YIpaBisATh CBOCH ITO3HABATEIBHON JEATCIIBHOCTHIO, MPOBOIUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO HHTEJICKTYAILHOTO Pa3BUTHS;

Memanpeomemuuvle pe3yibmanmol:

— HCHOJIb30BaTh pa3IMYHbIE BHUABl I[103HABATEIIBHON JIESITEJIBHOCTH IS  PELICHUS
(bu3nUecKux 3aad4, MPUMEHSITH OCHOBHBIC METOJIbI MO3HAHUS (HAOIOJCHHE, OMMCAaHUE,
W3MEPEHHUE, OKCIIEPUMEHT) JUIi H3Yy4YEHUS PA3IMYHBIX CTOPOH  OKPYKAIOIICH
JIEHCTBUTEIIHLHOCTH,

— HCHOJIb30BAaTh  OCHOBHBIE HMHTEJUIEKTYaJbHbIC  OIEpALlMU: [OCTAaHOBKA  3a/ayH,
(dbopMynupoBaHHe THIIOTE3, AaHATIU3 U CUHTE3, CPaBHEHUE, 0000IICHHEe, CHCTeMaTU3allus,
BBISIBIICHUE TPUYMHHO-CJICJACTBEHHBIX CBS3€H, IMOUCK aHAJIOTOB, (HOPMYIUPOBAHHUE
BBIBOJIOB ISl M3Y4YEHHUS PA3IUYHBIX CTOPOH (U3UYECKUX OOBEKTOB, (PU3NYECKUX
SBJICHUA W (U3HUYECKUX TIPOIECCOB, C KOTOPHIMH BO3HHKACT HEOOXOJIUMOCTH
CTaJIKUBAThCs B IpoeccroHanbHOM chepe;

— YMEHHUE TeHEepHPOBaTh UJICU U ONPEAETATh CPEACTBA, HEOOXOIUMBIE IS UX peaTn3allii;

— HCTOJb30BaTh pA3IUYHbIE HCTOYHUKHU [JIA TONy4YyeHUs Quandeckoil uHpopManuu,
YMEHUE OLICHUTH €€ I0CTOBEPHOCTD;

— aHaJU3MPOBATh U MPEACTABIATh HHPOPMAIIMIO B PA3IMYHBIX BUAX;

— NyOJIMYHO TMPEACTaBIATh PE3yJbTaThl COOCTBEHHOTO HCCIEAOBaHUs, BECTH AMCKYCCHUH,
JOCTYITHO ¥ TAPMOHUYHO COYETas COACpKaHue U (POPMBI TPECTABIICMON HHPOPMAITHH.

npeOM €émHble pe3yibmamasl:

— c(hOpMHPOBAHHOCTb TMPEJICTABICHUH O POiM U MecTe (GU3UKU B COBPEMEHHOW Hay4dHOMH
KapTUHE MHpa; MOHUMaHHE (U3MUECKON CYIIHOCTH HabmonaeMbix Bo BceenenHnoit
SBJICHUI; MMOHUMaHUE PoNK (U3UKU B (HOPMUPOBAHUU KPYrozopa M (PyHKIHMOHAIBHOM
rPaMOTHOCTH Y€JIOBEKA JIJISl PEeLICHUS MPAKTUYECKUX 3a/1ay;

— BIJIQJICHHE OCHOBOIOJIATAIONIMMH  (U3NYECKUMH TOHATHUSAMH, 3aKOHOMEPHOCTIMH,
3aKOHAMH W TEOpUSIMH; YBEPEHHOE HCIHOJIb30BaHHE (PU3UUYECKOM TEPMUHOIOIMU U
CUMBOJIUKH;

— BJIQJICHHME OCHOBHBIMH METOJIaMH HAy4HOI'O IO3HAHUS, HCHOJIb3YEMBbIMU B (HU3UKE:
HaOJr0/IeHue, ONMCaHue, U3MEPEHHe, YIKCIIEPUMEHT;

— yMeHHe oOpabarbIBaTh pe3yJbTaThl M3MEPEeHUH, OOHAPYXHBaThb 3aBUCHUMOCTb MEXIY
(bu3NYECKUMU BEIMUYMHAMU, OOBSICHATDH MOJIyY€HHBIE PE3YJIbTaThl U 1€TaTh BHIBOBL;

— chopMHpPOBAaHHOCTh YMEHHUS peliaTh (U3NYECKue 3aauu;

— c(hOpMHPOBAHHOCTh YMEHUS NMPUMEHATH MOJy4YE€HHbIE 3HAHUS 751 OOBSCHEHUS YCIOBUI
npoTekaHus (U3NYECKUX SBIEHUN B MpuUpOJE, B NpodecCHOHaIbHOU cdepe U Ul
IPUHSTHS IPAKTUYECKUX PEIIEHUI B IOBCEHEBHON KHU3HU;

— chopMHpOBaHHOCTH COOCTBEHHOM MO3UILIMU IO OTHOLIEHUIO K (hU3HUecKoi HHpOpMaIuH,
M0JIy4a€MOU U3 pa3HbIX HCTOUYHUKOB.
Wzyuyenne yueOHOM nucuuruinHbl «®dusmka» HampaBieHo Ha (QopMHpOBaHHE OOIIKX
kommnereHuii: OK - 3

1.5. llpodunbHas cocraBasiiomasi yueOHOH IMCHUILIHHBI

B conepxanum ydeOHON nucruruiiHbl Pu3uka MpH MOATOTOBKE OOYYAIOIIMXCS I10
CHEUHATBHOCTIM TEXHOJIOTHYECKOTO MpouiIs mpodecCHoHANBHOT0 00pa3oBaHus MPOPHIEHON
COCTABJIAIOLICH sBIAETCS paszzen «NEeKTPOJUHAMUKA», T.K. OOJBIIMHCTBO mpodeccuil u



CHELMANbHOCTEN, OTHOCALIMXCS K O3TOMY HPOQMIIO, CBA3aHbI C DJJIEKTPOTEXHUKOH U
JIIEKTPOHUKOM.

1.6. KotuuecTBO 4acoB HA OCBOEeHHEe padoyeil mporpamMMbl Y4eOHOI TUMCHHUIJINHBI:
118 yacos

2. CTPYKTYPA U COJEP)KAHUE YUYEBHOM JUCIHUILINHBI
2.1. O0beM yueOHOI TMCUMILIHHBI U BU/IbI Y4eOHOH padoThl
Bun yueOHo# padoThI Koauuecmeo
uacog

O0s13aTesibHAsE ayAUTOPHAs Y4eOHasi HATPY3Ka (Bcero) 118
B TOM YHCJIE:
JabopaTopHbBIE PAaOOTHI 34
KOHTpOJIbHBIE paboThl Nol-6 6
[IpakTHyeckas moroToBKa 10

Hmozoean ammecmayus 6 popme: IK3amena




2.2. TemaTnuyeckuii IJIaH U coJep:KaHue Y4eOHOH TN CUUILTHHBI «DHU3HKa»

HaumenoBanme Conep:xanue y4yeOHOro MaTepuasa, Jadoparopabie padoThl, Oo0bem
pa3/iesioB U TeM caMoCTosITeIbHAsA padoTa 00y4yaommxcst 4acos
BBenenne Conep:xaHue TeMbl 2
®dusnka — pyHAaMeHTaIbHas HayKa O MPHPOJIE.
EcrecTBeHHOHAy4HBI METOJ INO3HAHUSA, €0 BO3MOXXHOCTH M TI'PaHMIBI IPUMEHUMOCTH. DKCIEPUMEHT U
TEOpHsl B TMpOLIECCe IO3HAHUS MPHPOIbl MopaenupoBanue (U3MUYECKUX SBIEHUH U mporeccoB. Ponb
9KCHEPUMEHTa U TEOPUH B IIpolecce Mo3HaHus npupoasl. Pusndeckas BenuunHa. Ilorpemnocty usmepeHui
¢usnueckux BennmuuH DPuU3MUECKUe 3aKOHBI. [ panuyvbl npumeHumocmu gusuveckux 3axonog I[lowamue o
Qusuueckoli xkapmune Mmupa. 3HaueHue QusuKu npu oceoeHuu cneyuarvhocmu Boodocnabowcenue u
80000meedenue.
CamocrosiTesibHas padora:
BrinosiHeHne qomamHux 3a1aHui no reme Beenenue.
ITonroToBka 1okJa/10B 10 TeMe: «Poiib (U3UKU B pa3BUTUH TEXHUKU U B MOEH Ipodeccun.
Pa3nea 1. Mexanuka
18
Tema 1.1. CoaepixaHnue TeMbl 4
Kunemarnka Mexannueckoe aBmxenue. Ilepememenue. [1yrs. CkopocTs. PaBHOMEpHOE NpsSIMOIMHEHHOE IBUXKEHUE.
VYckopenue. PaBHomepemeHHoe mpsiMoiuHeiiHoe [BukeHue. (CBoOonHoe mnaaeHue. J[IBuxkeHue Tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY. PaBHOMEpHOE IBM)KEHUE 110 OKPYKHOCTH.
CamocrosiTe/ibHasi padoTa: BHIMOJHEHNE JOMAIIIHUX 33/laHui 1o Teme 1.1.
TemaTuka BHEAyIMTOPHOI CAMOCTOAITEILHON PA0OTHI:
-pelIeHre 3a/1a4 Ha pacyeT CKOPOCTH, YCKOPEHUSI U NTepEMEILIEHUS IPU PaBHOIIEPEMEHHOM JABH)KEHUU;
-IOITOTOBKa pedepaToB No TemaM: «Amnopuu 3eHoHay, «['amuneo [amuneit — ocHoBarenb TOYHOTO
€CTECTBO3HAHMSIY.
Tema 1.2. Coaepixanue TeMbl 4
JAuHamMuka Ilepsriii 3akoH Hprorona. Cuna. Macca. Mmnynbc. Bropoit 3akon HetoTona. Ilpunnun cynepnoszunuu
cui. Tpernii 3akoH HproToHa. 3akoH BceMHupHOro TsaroreHus. I'paBurtanmronHoe mnoiue. Cuna Tsbkectu. Bec.
CniocoOb1 u3mepenust macchbl Tesl. Cuiibl B MEXaHHUKE.
JlabopaTopnasi padora 1 2

HUccneoosanue osusicenus meia noo oetucmsauem noCMOSAHHOU CUTbL.

CamocrosiTesibHasi padoTa: BHINOJHEHUE JOMAIIHUX 33JIaHui 1o Teme 1.2.
TemaTuka BHeAyIUTOPHOIi caMOCTOSITeIbHON PadoThI:
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-pellieHre 3a/1a4 Ha NMPUMEHEHHE 3aKOHOB HbIOTOHA; 3aKOHA BCEMHUPHOTO TATOTCHHS, HA PacyeT CHIIbI
YIPYTOCTH U CHJIBI TPCHUS;

-oopmMIieHrE oTYeTa 10 JabopaTopHOi padore;

-[TOJIrOTOBKA MOKJIa10B 10 TeMam: «M. HbI0OTOH — OCHOBOIOJIOKHUK KJIACCHUYECKON MeXaHuKm», «cTopust
OTKPBITHS 3aKOHA BCEMHUPHOTO TATOTEHUs», «CHjla TPEHHsI B IIPUPOJIC U TEXHUKEY, «MexaHuveckasi KapTuHa
MHpPay.

Tema 1.3.
3aKOHBI COXpaHEeHHs B
MeXaHUKe

Conep:xanue TeMbl

3aKOH coxpaHeHMsI uMITyiabca. PeakTuBHOe nBuxkeHue. Pabora cunbl. PaboTa NmOTEHUMAIBHBIX CHIL.
MomHocts. DHeprus. Kunernueckas sneprus. IlorennuanbHas sHeprus. 3aKOH COXpaHEHHUS] MEXaHUYECKOU
sHepruu. [IpuMeHenne 3aKk0HOB COXpPaHEHHUS.

Jlaboparopnas padora 2, 3
M3yueHne 3akoHa COXPAHEHUS HMITYJIbCA.
U3zyuenue 3aKoHa cOXpaHeHUus MEXaHUYecKou IHep2Uul.

CamocrosiTesibHAsi padoTa: BBINOJHEHUE JOMAIIHUX 3aJlaHuil o Teme 1.3.

TemaTuka BHeayIMTOPHOI CaMOCTOSITE/IbLHON PadoThI:
-U3y4€HHE U KOHCIIEKTUPOBaHUE BONpoca: «PeakTUBHOE IBHXKCHUE,
-peleHue 3a/1a4 Ha IPUMEHEHHUE 3aKOHOB COXPAaHEHHUs UMITYJIbCA U COXPAHEHUSI MEXaHUYECKON YHEPTUU;
-o(hopMIIEHIE OTYETOB 1O J1ab0paTOPHBIM paboTam;
-nmoarotoBka pedepata mo Teme: «I.K. [IMOTKOBCKHN — OCHOBOIIOJIOKHUK PEAKTUBHOTO JBUXKEHUS,
«Kopones Cepreii [1aBnoBuY - KOHCTPYKTOP U OPraHU3ATOPIPOU3BOACTBA PAKETHO-KOCMUYECKON TEXHUKNY,
«IlepBbIil MCKyCCTBEHHBIH CIYyTHHK 3emiun», «HeBecoMocTh u meperpy3km», <«OKu3Hb Ha KOCMUYECKOU
CTaHLUN.

Pa3nen 2. Mouiexkyasipuas ¢pusuka. Tepmoannamuka

20

Tema 2.1. OcHOBBI
MOJIEKYJISIPHO-
KHHETUYeCKOil TeOpuM.
HpeaabHbli ra3

KonTpoubnas padora Nel no pasgeny 1

Conep:xanue TeMbl

OcHOBHBIE TOJIOXKEHUS MOJEKYJISIPHO-KMHETUYECKOM Teopuu. Pazmepbl M Macca MOJEKYJl U aTOMOB.
Huddysusa. bpoyHoBckoe nBuxkeHue. CHIBI U SHEPIUs MEXKMOJEKYIIPHOro B3aumoneicTus. CTpoeHue
ra3oo0pa3HbIX, JKUJIKUX U TBEpIbIX Ted. MneanbHbiit ra3. CKOpPOCTH ABMXKEHUS MOJEKYT U UX M3MEpEHUE.
OCHOBHOE ypaBHEHHME MOJIEKYJIAPHO-KMHETHUECKON Teopuu ra3oB. Temmeparypa M €€ W3MEPEHHUE.
AOCOIOTHBIN HYJIb TEMIIEpPATyphl. TepMOoAMHAMUYECKAs IITKajla TeMIIepaTyphl. TeMieparypa — Mepa CpeIHen
KMHETUYECKOM PHEPruu MOJIEKYJ. YPaBHEHHE COCTOSHUS HACANbHOrO raza. MonspHasrazoBasi OCTOSTHHAS.
["a30BbI€ 3aKOHBI.
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CamocrosiTesibHast padoTa: BBIIOJHEHUE JOMAIIHUX 3a1aHui 1o Teme 2.1.
TeMaTuka BHeayIMTOPHOI cCAaMOCTOSITEJIbHOM PadoThI:
-U3y4€HHE U KOHCTIEKTUpoBaHue BonpocoB: «OnswiT LlTepnay;
-pelieHre 3aja4 Ha pacueT KOJMYeCTBa BEIIECTBA; MACChl, pa3MEPOB U CKOPOCTH MOJIEKYJ; Ha OINpe/eIcHHe
COCTOSIHHSI BELIECTBA C MCIIOJb30BaHHEM ypaBHeHUsa Kianeipona-MeHeneeBa; Ha BBIUHMCICHUE CPEIHEN
KMHETUYECKOW SHEPTUH TEIJIOBOTO ABMYKEHHSI MOJIEKYJI 110 U3BECTHOM TeMIIepaType BellecTBa.
Conep:xanue TeMbl 4
Tema 2.2. BuyTpennss sneprusi cuctembl. BHyTpeHHsIsl sHeprusi uaeaibHoro rasa. Pabora u temnora kak (opMsl
OCHOBBI TEPMOAHHAMUKH | [I6PEIad dHEpruu. TeIIOeMKOCTb. VYienbHas TEIIOEMKOCTh. YPaBHCHHE TemoBoro Oamanca. Ilepsoe
HAYajgo TepMOAMHAMHKHU. AnuabatHelii npouecc. [lpunnun aeiictBus terioBoi mamuuel. KIIJ[ TemnoBoro
nsuratens. Bropoe Havasio TepMoauMHAMUKH. TepMoJIMHAMHUYEcKas IIKalla TeMIEeparyp. XOJIOIUIbHBIC
MamuHbl. TeroBble neuratenu. OxpaHa NpUpoabL.
CamocrosiTeibHas padora:
BrimonHenue nomMamHux 3a1anui mo teme 2.3.
TemaTuka BHeayIUTOPHOIi CaMOCTOSITEILHON PadoOThI:
-pelieHre 3aJad ¢ MCHOJb30BaHHMEM IIEPBOrO Hayajga TEPMOJWHAMUKHU, (pacdeT paloThl raza MpHU
M30TIpOIIeccax, W3MEHEHHE BHYTPEHHEH SHEPTUH T B POIIECCe TEIUIONepeadr U COBEPIICHHS paboThI);
-pelieHrne 3a7a4 Ha BBIYMCIEHUE pa0OThI ra3a, COBEPIIEHHONW MPHU U3MEHEHUU COCTOSIHHS MO 3aMKHYTOMY
nukiny; Ha Bbruucienue KIIJ[ mpu coBepmieHun razoMm paboOThl B MpoIeccax M3MEHEHUsI COCTOSHUS T10
3aMKHYTOMY LHKIY;
-moJroToBka pedepatoB mo TemaMm: «Pojib TEMIOBBIX JBHUTaTeNield B HApOAHOM Xo3sicTBe», «IIpobieMbr
9KOJIOTUH, CBA3aHHBIE C UCIIOJIb30BAHUEM TEIIOBBIX MAILIUH).
Conep:xaHue TeMbl
Tema 2.3. Hcnapenve u koHjeHcaius. HacwllleHHBIH Map ¥ ero CcBOWCTBA. AOCOJIOTHAsS W OTHOCUTENIbHAS
CaoiicTBa mapoB BJIQXKHOCTH Bo3ayXa. Touka pocbl. Kunenue. 3aBUCMMOCTb TEMIIEpaTypbl KUIIEHUS OT AaBieHus. [leperpersiii 2
1ap 1 ero UCHoJib30BaHUE B TEXHHKE.
JlabopaTopnas padora 4 9

Hsmepeﬁue OMHOCUMENbHOU BANCHOCTNU 8030yxa.
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CamocrosiTesibHas padora:
BBIINOJIHEHHE JOMAIIIHUX 3aJaHUU 10 TeMeE 2.3.

TemaTuka BHeayIMTOPHOI CaMOCTOSITEILHON PadoThI:
-U3y4YeHHNe U KOHCIIEKTHPOBaHUE MaTepuana 00 aTMocdepax MiiaHeT;
-pelieHue 3a7a4 Ha pacyeT KOJWYECTBA TEIUIOThI, HEOOXOIMMOIO /I OCYIIECTBJICHHS IMpoIlecca Mepexoia
BEIIECTBA U3 JKUJKOTO COCTOSIHUSI B Ta3000pa3HOE; HA BRIYMCIICHUE OTHOCUTENLHOM BIIaXKHOCTH BO3YXa;
-ohopmIieHUE OTYeTa IO TabopaToOpHOH padorTe.

Tema 2.4.
CBoiicTBa KHIAKOCTEH

Conep:xanue TeMbl
XapakTepucTUKa IKUAKOTO COCTOSHUSA BemiecTBa. [lOBEpXHOCTHBIH CIIOM JKUIKOCTH. DHEPIUs
IMMOBEPXHOCTHOTI'O CJIO4. SIBnenud Ha T'paHUIC ) KUAKOCTU C TBEPABIM TCIOM. KaHI/IJIJIﬂpHI)IG SABJICHUA.

JlabopaTopnas padora S
Omnpenenenne korhduimeHTa MOBEPXHOCTHOTO HATSHKEHUS KUIAKOCTH.

CamocrosiTesibHast pa0oTa: BBIIIOJHEHHE JOMAIIHUX 3a/1aHui 10 Teme 2.4.
TemaTnka BHeayJAUTOPHOH CAMOCTOATEIbHON padoThI:
-peleHue 3aa49 Ha BEIYMCIICHUE TOBEPXHOCTHOTO HATSHKEHUS;
-ohopmiieHHE OoTYETA IO JTAbopaTOpHOU padoTe.
-oAroTOBKa pedeparoB mo Temam: «ATmochepa u ruapocdepa 3emin», «KanuwmnspHble sBICHUS B
IpUpPOE, OBITY U TEXHUKEY.

Tema 2.5.
CBoiicTBa TBEpABIX TeJl

Conep:xaHue TeMbl

XapakTepUCTUKAa TBEPIOTO COCTOSHHUS BEIIECTBA. YIPYyrue CBOWCTBAa TBEPABIX Tel. 3akoH ['yka.
MexaHnuyeckne CBOMCTBA TBEPABIX Tel. TemIoBOe paclIMpeHHe TBEPABIX Tell W KuAKocTed. IlnaBineHue u
KpUCTAJIN3ALUS.

JlabopaTopnasi padora 6
Onpeodenenue ko3gpuyuenma 1unelHo20 pacuiupeHus meepovix mel.

CamocrosiTenbHas padora:
Brimmonnnenne noMamHux 3ajgaHuil o teme 2.4.
TemaTuka BHEAyIMTOPHON CaMOCTOSITE/ILHON PadOThI:
-pelieHre 3ajad Ha MpUMeHeHHe 3akoHa ['yka; Ha pacueT KOJIMYecTBa TEIUIOThl, HEOOXOAMMOIO IS
IUIABJIEHUS BELIECTBA U BBIAEISAIOLIETOCS IPU KPUCTAIUIN3ALUY;
-ohopmieHne otyeTa o JabopaTopHoi padoTte;

-moAroToBKa pedepatoB mo temam: «Kuakue kpuctamuiel u amopdubie Temay, «llpumeHeHWe >KHUIKUX
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KPHUCTAJJIOB B TPOMBIINICHHOCTHY, «BinsHue neekToB Ha GU3NUECKHE CBOMCTBA KPUCTAIIIOBY.

Pasznen 3. Jiekrpoaun

aMHKa

30

Tema 3.1.
DJIeKTPUYeCKoe 1moJie

KonTpoubHnas padora Ne 2 o pazneiry 2
Conep:xanue TeMbl

DJNIeKTpUYECKHE 3apsiibl. 3aKOH coXpaHeHus 3apsna. 3akoH Kymona. DnekTpuueckoe IoJe.
HanpsxenHocTs snextpudeckoro nosst. Ipunnun cynepnosunuu noseil. PaboTta cui asekTpocTatnyeckoro
nons. Ilorennuman. Pa3HOCTh NOTEHUMANOB. OKBUIIOTEHLMAJIbHBIE TOBEPXHOCTH. CBA3b MEXAy
HaNpPsKEHHOCTBIO U Pa3HOCTBIO MOTEHLUAIOB 3JIEKTPUUYECKOT0 MOJs. JIMAJIEKTPUKH B JIEKTPUUYECKOM IIOJIE.
[Tonspuzanuss nuanekTpukoB. IlpoBomHuku B 3nexTpuueckoM none. Konpencatopel. CoenvHeHue
KOHJIEHCATOPOB B 0aTapero. DHeprus 3apsyKeHHOT0 KOHJAEHCATOpa. DHEprHsl MEKTPUUECKOro MoJisl.

[

CamocrosiTe/ibHAsi padoTa: BHIMOJHEHNE JOMAIIIHUX 3a/1aHui 110 Teme 3.1.

TemaTnka BHeayJAUTOPHOH CAMOCTOATEIbHON padoThI:
-pelieHre 3aJad Ha TpUMEHEeHHWe 3akoHa KylloHa; Ha pacdyeT HampsHKEeHHOCTH JIIEKTPHUYECKOTO TOJI,
HANpPsDKEHUs, paboThl JIEKTPUUECKOTO MOJsl, 3JEKTPUUYECKOH €MKOCTH IJIOCKOTO0 KOHAEHCATOpa, SHEPruu
AIIEKTPHUYECKOTO MO MIIOCKOTO KOHJCHCATOPA,
-ohopmiieHHE OTYETA TI0 JJTabOpaTOpHOM padoTe;
-moAroToBka pedeparon o reMaM: «Kymnon [lapne Ortocreny, « DIEKTPUIECKOE MOJIeY.

Tema 3.2.
33KOHLI IOCTOAHHOI'O TOKA

Conep:xaHue TeMbl
ONEKTPUYECKUH TOK M €ro OCHOBHBIE XAPAKTEPUCTUKH. ODJIEKTPOJABIKYIIAas CHJIA HUCTOYHHMKA TOKA.
3akoH Oma ais ydacTka HeNM M 3aMKHYTOW LeNH. DJIEKTPUYECKOE CONPOTUBJICHHE MPOBOJHUKOB U €r0
3aBUCUMOCTB OT TEMIIEPATYPHI.
Coenunenue npoBogHUKOB. CoeAMHEHHE MCTOYHUKOB DJIEKTPUUECKOM »Hepruu B Oartapeto. PabGorta u
MOIIHOCTb 3JIEKTPUUYECKOro ToKa. 3akoH Jhkoyns — Jlenna. TemnoBoe aelicTBHE TOKA.

JlabopaTropubie padotsi 7, 8, 9.
Omnpenenenue TeMNepaTypbl HUTH JTaMITbl HAKATUBAHUS.
Omnpenenenne DJIC 1 BHYTPEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA.
M3ydeHne nmocneaoBaTeabHOro U MapauiebHOTO COSAMHEHUS TPOBOIHUKOB.

CamocTrosiTe/ibHasi padoTa: BHIMOJHEHNE JOMAIITHUX 33JIaHUMN 110 Teme 3.2.

TemaTuka BHEAyITMTOPHOI CaMOCTOSITEIbHON PadoThI:
-pelIeHue 3aaa4d Ha ONpeeliCHHe CHIIbl TOKa W HAIPsDKEHUS, C MCIIOIh30BaHNUEM 3aKOHOB OMa ISt ydacTKa
LIENH U TOJIHOM 11enH; Ha MpuMeHeHue 3akoHa J[xoyns — Jlenua;
-ohopmieHre otyeTa o 1a00paTOpPHBIM paboTam;
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-[IOATOTOBKA pedepaTa mo teme: «CBEpXIPOBOIUMOCTDY.
Conep:xaHue TeMbl 4
Tema 3.3. ONEKTpUYECKUH TOK B MeTaulax. OJEKTpPOHHBIM ra3. Pabora BbIxojga. ONEKTPUYECKUMH TOK B
JJIeKTPHYECKHIi TOK B AJIEKTPOJUTAX. DIAEKTpoau3. 3akoHbl Papajes. [[puMeHeHune 351eKTposin3a B TEXHUKE. DJICKTPUUECKUN TOK B
PA3IMYHBIX cpegax razax U Bakyyme. Monuszanus raza. Buasl razoBsix paspsanos. [lonstue o ninazme. CBoiicTBa U IpUMEHEHNE
JNIEKTPOHHBIX MYYKOB. DIJIEKTPUYECKHI TOK B monynpoBoaHukax. CoOcCTBeHHass MPOBOAMMOCTh
[OJIyIPOBOIHUKOB. [101yIIpOBOJHUKOBEIE TPHUOOPHI.
JladopaTopnas padoral( 2
OnpeneneHne MMEeKTPOXUMUYECKOT0 SKBUBAJIEHTA MEIU.
CamocrosiTesibHAsi padoTa: BBINOJHEHUE JOMAIIHUX 3aJIaHui 1o Teme 3.3.
TemaTuka BHeay IUTOPHOIi CaMOCTOSITEIbHON PadoThI:
-U3y4eHHEe U KOHCIEKTHPOBAHUE BOIPOCOB: «IDIEKTPOHHBIE MYyYKH M UX CBOWMCTBA. DIIEKTPOHHO-TydeBas
TpyOKay;
-pelieHue 3aa4 Ha IpuMeHeHue 3akonoB dapayes;
-ohopMIIeHHE OTYeTa 10 Jab0paTOpHOH padore;
-IOAr0TOBKA pedepaToB 1Mo TeMam: «TepMOAIEKTPUYECTBO U ero NpuMeHeHuey, «lIpuMenenue anekTponnsa
B TeXHUKe», «Pa3nuuHble BUIbI CaMOCTOSITEILHOTO pa3psiia U UX TEXHHYECKOe NMpuMeHeHue», «MomHus -
ra3oBbIM pa3psij B IPUPOAHBIX YCIOBUAX», «Il1a3Ma — yeTBepTOe COCTOSIHNE BEIIECTBAY.
Tema 3.4. Conep:xaHue TeMbI 4

MarnuTtHoe moJie

MaruuTHOe nosie. BEKTOp MHAYKIIMK MarHUTHOTO 1oJis. JIeHCTBME MarHUTHOTO TOJIs Ha TPSAMOJIMHEWHBIN
IIPOBOJHMK C TOKOM. 3akoH Ammnepa. BaumozeiictBue TokoB. MaruuTHelil notok. Pabora o nepemenienno
MPOBOJIHMKA C TOKOM B MarHUTHOM moJie. [leficTBMe MarHMTHOrO MOJsl Ha JBMXKyHuikca 3apsana. Cuna
Jlopenna. Onpesienienne yaenbHOro 3apsiia. Y CKOPUTEH 3apsSKEHHBIX YaCTHII.

CamocrosiTesibHasi padoTa: BBINOJHEHUE JOMAIIHUX 33JIaHui 1o Teme 3.4.

TemaTnka BHeayJAUTOPHOH CaMOCTOATEIbHON padoThI:
-U3y4eHNe W KOHCIEKTHPOBaHHE BOIMPOCOB: «CTpoeHHe MarHuTocdepbl 3eMIH W €€ B3aUMOJICHCTBHE C
COJIHEUHBIM BETPOMY, «Y CKOPUTEIN 3apsHKEHHBIX YaCTHUID;
-pelieHue 3aja4 Ha pacueT cuiibl Ammepa, cuibl JIopeHIla, MarHUTHOM WHIYKUHMHU, MarHUTHOTO MOTOKA,
MarHUTHOTO MOMEHTA; Ha OmpeesieHne padoThl TP NEPEMEIICHUH MPSIMOIUHEHHOTO MPOBOJHNKA C TOKOM B
MAarHuTHOM IIOJIC;
-MoJr0TOBKa pedeparos 1o Temam: «Auape Mapu Ammepy, «IIpumeHenue dheppoMarHeTHKOBY.
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Tema 3.5.
DJIeKTPOMarHUTHast
UHIYKIHS

Conep:xanue TeMbl
DJeKTpOMarHuTHas WHAYKIM. BuxpeBoe anekrpudeckoe nosie. CaMOMHAYKIMS. DHEPrUsi MarHUTHOTO
OJISL.

JlabopaTopnas padora 11
M3y4enue sBICHUS IEKTPOMArHUTHON HHIYKIUU

CamocrosiTesibHast padoTa: BBIIOJHEHUE JOMAILIHUX 3a/1aHui 10 Teme 3.5.

TeMaTuka BHeayIMTOPHOI cCAaMOCTOSITEJIbHOM PadoThI:
-peleHre 3aqad Ha MPUMEHEHHE 3aKOHa JJIEKTPOMArHWTHOW WHAYKIMH, HA BBIYMCICHUE WHIYKTHBHOCTH,
O/1C caMOMHIyKIIUH, SHEPTUH MATHUTHOTO MOJIS;
-ohopmMIIeHHE OTYeTa 0 Jab0paToOpHOH padore;
-moAroToBka pedepara mno teme: «Maiikn Dapaneit»,«JleHUIMUTUAXPUCTUAHOBUY — PYCCKUN (DUBHKY,
«Poyb MarHUTHBIX MOJIEH B SBICHUAX, Tpoucxoaaumx Ha COoNHIEY.

Pa3pen 4. Koje0anus 1 BOJIHBI

14

Tema 4.1.
Mexannyeckue KoJ1e0anus

Kontpoabnas padora Ne3 nmo pasgeny 3
Conep:xaHue TeMbl
KonebarenbHoe nBuxenue. ['apmonnyeckue kojeOanus. CBOOOAHBIE MEXaHMUYECKHE KOJICOAHMS.
Jlunelinple MeXaHUYECKHE KoJjieOaTelbHble CHUCTEMBI. [IpeBpaiieHre »HHEpruM TpH KoJeOaTeIbHOM
nerkeHnr. CBOOOIHBIE 3aTyXarollie MeXaHu4eckue kolebanus. BelHyKIeHHbIe MEXaHHUUeCKue KoieOaHus
Y PE30HAHC.

JlabopaTopnasi paGora 12
N3ydeHne 3aBUCUMOCTH Mepuojia KoieOaHui HUTSHOTO (WM NPYKMHHOIO) MasTHUKA OT JITMHBI HUTH
(MM Macchl Tpys3a).

CamocrosiTe/ibHasi padoTa: BHIMOJHEHNE JOMAIIIHUX 33JIaHui 110 Teme 4.1.
TemaTuka BHEAyITMTOPHOI CaMOCTOSITEILHON PadOThI:
-peleHue 3a1ad Ha BEIYMCIICHUE MTepHo/Ia KOJIeOaHW MaTeMaTHYeCcKOro U MPY)KHHHOTO MasiTHUKOB;
-oopmIleHHE OTYETa MO JabopaTopHOii padore;
-ITOITOTOBKA JTOKJIaza Mo TeMe: «Poib MEXaHNYeCKOTO pe30HAHCA B TEXHUKEY.
BrinonHeHne MHAMBUIYaJIbHBIX TBOPUECKUX MPOEKTOB M0 YUeOHOH NTUCIMILIIMHE

Tema 4.2.
Yupyrue BoJIHbI

Conep:xaHue TeMbl
[Toniepeunpie U MPOJIOJILHBIE BOJHBI. XapaKTEPUCTUKU BOJHBI. YpaBHEHUE IJIOCKOW OEryIeil BOJHBI.
WnTepdepenius BosH. [loHsTue 0 qudpakiyy BoiaH. 3ByKOBbIE BOJHBL. YIJIBTPa3BYK U €r0 NPUMEHEHHE.
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HanmenoBanue
pa3esioB U TeM

Coaep:xanue yueOHOro MaTepuaJa, JjaboparopHbie padoThl,
caMoCTOsITeJIbHAsI padoTa 00y4aroIMXcst

O0nLeM
4acoB

CamocrosiTesibHast padoTa: BHIIOJHEHUE JOMAILIHUX 3a1aHui 110 TeMme 4.2.
TeMaTuka BHeaAyIMTOPHOI cAaMOCTOSITEJIbHOM PadoThI:
-U3y4YEHHE U KOHCIIEKTHPOBAHUE BOIPOCA: «3BYKOBBIE BOJHBDY, «YIIBTPa3BYK U €r0 IPUMEHEHUEY;
-peleHue 3a4a4 Ha BEIYUCIIEHUE CKOPOCTH, AJIMH U YaCTOThI BOJIHBL;
-II0ArOTOBKA J10KJIa/1a 1o TeMe: «DPU3MKa U My3bIKay.
BeinosiHeHne nHAMBUYaIbHBIX TBOPUECKUX IPOSKTOB M0 Y4EOHOM JUCLUILUIMHE

Tema 4.3.
DJIeKTPOMATHUTHBbIE
KoJIe0aHus

Conep:xanue TeMbl
CBoOozHbIE 3JIEKTpOMarHuTHbIE KoseOaHus. I[IpeBparieHue SHepruu B KOJIEOATEIBHOM KOHTYpE.
3aryxaromue JIeKTPOMarHuTHbeIe Konebanus. ['eHeparop He3aTyxaromuX 3JEKTPOMAarHUTHBIX KOJICOaHHH.
BeinyxaeHHble aniekTpuueckue konebanus. [lepemennslii Tok. ['eneparop nepemenHoro Toka. EMkocTHOe 1
MHAYKTUBHOE COIPOTHUBJICHUS NIEPEMEHHOr0 TOKa. 3akoH OMa JUIsl 2JIEKTPUYECKON e IEPEMEHHOT0 TOKA.
PaboTta u momHoCTh nepemeHHoro Toka. I'eneparopsl Toka. TpancdopmaTopsl. TokH BBICOKOH 4acTOTHI.
[Tonyuenue, nepenaya 1 pacupeesIeHue JIEKTPOIHEPTUH.

Jlaboparopnas pa6ora 13
Yempoticmso u paboma mpancghopmamopa.

CamocrosiTesibHAsi padoTa: BBINOJHEHUE JOMAIIHUX 3aJlaHuil 1o Teme 4.3.
TemaTnka BHeayJIUTOPHOH CaMOCTOATEIbHON padoThI:
-pelieHre 3ajad Ha BBIYMCIEHHWE HHEPruu B KOJIEOATEIbHOM KOHTYpE, MepHoJa JIEeKTPOMAarHUTHBIX
KoneOaHui;
-oopMmIIeHHE OTUYETa MO J1abopaTopHOii padore;
-nmoJrotoBka pedepara mo teme: «IIpou3BOICTBO U UCIIOIB30BAHUE AIEKTPUIECCKON SHEPTUN.
BrinmonHeHne MHIUBUIYaTbHBIX TBOPUYECKHUX MPOEKTOB MO Y4EOHON AUCIUIIIINHE

Tema 4.4.
JJIEKTPOMarHMuTHhIE
BOJIHBI

Conep:xaHue TeMbl
DJEeKTPOMarHUTHOE I0JIe KaK OCOOBIA BHJ MaTepuu. DJIEKTpOMarHUTHbIE BOJIHBL. BubGpartop I'epua.
OTtkpeIThIl  KONeOaTenbHbIl KOHTYp. M3o0perenme pamuo A.C. IlonosbiM. [loHsiTHE O paguocBs3u.
ITpyMeHEeHNE AIEKTPOMAarHUTHBIX BOJIH.

CamocrosiTesibHAas pa0oTa: BHIIOJHEHHE TOMAIIHUX 3a1aHui 10 Teme 4.4.

TemaTuka BHEAyIMTOPHOI CaMOCTOSITEIbHON PadoThI:
-U3y4YCHHUE U KOHCIICKTUPOBAHUC BOIIPOCOB: «Pa)monoxaum{», ((HpI/IHHI/IHI)I TEJIEeBU3NOHHOMN CBA3N,
-noaroroBka pedeparoB mo temam: «OnbiTel ['epua», «A.C. IlonmoB — uzoOperatens paguoy», «Poib I
MapKOHI/I B Ppa3BUTHU pPaauon, «OcHOBHEBIE HUCTOPUYCCKUEC OTallbl pPasBUTHUA TCICBUIACHUSA, «Pa3Butne
MOOWIBHOM CBsi3UY», «COBpeMEHHas CIIyTHUKOBAS! CBSI3bY.
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HanmenoBanue
pa3esioB U TeM

Coaep:xanue yueOHOro MaTepuaJa, JjaboparopHbie padoThl,
caMoCTOsITeJIbHAsI padoTa 00y4aroIMXcst

O0nLeM
4acoB

Brimonnenune WHIAUBUAYAJIbHBIX TBOPUYCCKUX ITPOCKTOB I10 yqe6H0171 JAUCIHHUIIIINHC

Pazpen 5. Onruka

14

Tema 5.1.
IIpupona cBera

KonTpoasHnasi padora Ne4 no pasneny 4
Conep:xanue TeMbl
CkopocTh pacnpoCTpaHEHHUs! CBETa. 3aKOHBI OTPaKEHHsI U IMpesiomyieHus cBera. [lomHoe oTpaxeHwue.
JIunsel. ['na3 kak ontuyeckas cucrema. Onruyeckue npruOopsl.

JlaGoparopubie padornl 14, 15
Omnpenenenue nokasaress NpeIoMICHUs CTEKIA.
Omnpenenenne ONTUYECKOM CUITBI U (POKYCHOTO PACCTOSIHUS COOMPAIOIIEH TNH3HI.

CamocrosiTe/ibHasi padoTa: BHIMOJHEHNE JOMAIIIHUX 33JIaHui 110 Teme 5. 1.

TemaTnka BHeayAUTOPHOH CaMOCTOSATEIbHOM padoThI:
-peleHre 3aja4 Ha NMPUMEHEHHE 3aKOHOB OTPAXKCHHS W TIPEIOMIICHHS CBETA; HAa PAcueT PACCTOSHUS OT
JIMH3BI 10 U300payKEHUS MPEMETa; Ha PacyeT ONTUYECKON CUIIBI JIMH3BL;
-oopMIIEeHHE OTYETOB TI0 JTA0OPATOPHBIM PadoTaM;
-moAroToBka pedepara mo Teme: «Ontuyeckue sABIeHUs B mpupone», «Kameitmockombr», «Mupaxuny,
«BonoKOHHAs oNTHKAY.
BrimonHeHne MHIMBUYaIbHBIX TBOPUYECKUX MPOEKTOB MO y4eOHON AUCIUTIIIMHE

Tema 5.2.
BoJuaHoBBIE cBOHICTBA cBeTa

Conep:xaHue TeMbl
Wutepdepenius ceera. KorepeHTHOCTh CBETOBBIX Jiyueil. IHTepdepeHnrs B TOHKUX MieHKax. [lonocs
paBHoil TonmmumHbl. Konbua Herorona. Vcnonb3oBanue uHTepdepeHIMM B Hayke U TexHuke. Judpakuus
cBeta. Jludpakuus Ha 1enu B napauienbHbIX dydax. Judpakuuonnas pemerka. [lonstue o ronorpaduu.
[Tomsipuzanusa mnomnepeunslx BonH.  [lomsgpusanmsa csera. JIBortHOe sydyenpenomsieHue. Ilossiponpsl.
Hucnepcust cBeta. Buasl cnektpoB. CnekTpsl ucnyckanus. CHeKTpbl MOTJIOUIeHUs. YIbTpadHuoIeTOBOE U
uH(pakpacHoe u3nyueHus. PentrenoBckue ayun. VX npupoja u cBoMCTBa.

JlabopaTopHusie padorsi 16, 17
W3mepeHnue UIMHBI CBETOBOM BOJIHBI C TOMOUIBIO TU(PPAKIIMOHHON PEIIETKH.
HabmtofeHne cieKTpoB UCIYCKAHUsI ¥ OTJIOIIEHHSL.

CamocrosiTeibHasi pa0oTa: BBIIIOJHEHUE JOMAIIHUX 3a/1aHUi IO TeMe 5.2.

TemaTuka BHeayIUTOPHOIi caMOCTOSITeILHON PadoThI:
-U3y4eHue U KOHCIeKTupoBaHue Bompocos: «llonarue o romorpadpum», «IIpoucxoxkaeHue pamyru,
«Y CcTpoiicTBO MPHOOPOB JUIsl OJTYYEHHSI CHEKTPOBY;
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HanmenoBanue
pa3esioB U TeM

Coaep:xanue yueOHOro MaTepuaJa, JjaboparopHbie padoThl,
caMoCTOsITeJIbHAsI padoTa 00y4aroIMXcst

O0nLeM
4acoB

-pelieHre 3a1ad Ha ONpeJAeieHHEe pe3yibTaTa HHTep(EepeHlru, Ha MpUMEHEHHE (OPMYIBl YCIOBHS
T (HPaKIIMOHHBIX MAaKCUMYMOB ((hopmyia AuGPaKIIMOHHON PEIIETKH ),

-oopmMIIeHHE OTYeTa 10 J1a00paTOPHBIM padboTam;

-IIOATrOTOBKAa pedepaToB Mo TeMaM: «3Be3[bl — OCHOBHOI HMCTOYHHUK cBeTa BO BcenenHoii», «IIpumenenue
unTeppepenimmn», «lonorpadus u ee npumeneHue», «JIudpakuus B Hamel xu3Hu», «Orioct DpeHensby,
«PEHTreHOCTPYKTYpPHBINA aHAITU3Y.

BrInonHenne MHIMBHUIYaJIbHBIX TBOPYECKHUX MPOEKTOB MO YUSOHOH NTUCIMILIIMHE

Pa3znes 6. OcHOBBI crieMAJILHONH TEOPUH OTHOCUTEILHOCTH

Tema 6.1.
OcHOBBI crienuAJILHOMI
TEOPUH OTHOCUTEIBLHOCTH

Conep:xaHnue TeMbl
Kontpoabsnas padora NeS mo pasgeny S
HMHBapraHTHOCTh MOZYJIsI CKOPOCTHU cBeTa B BakyyMe. [locTynatsl DitHiuTeiina. [IpoctpancTBO 1 Bpemst
CHelMalbHOM TeOPUH OTHOCUTENBHOCTU. CBsA3b MacChl U SHEPTUU CBOOOJHON YaCTHIIbI. DHEPrusl MOKOsL.

-

CamocTosiTesibHasA padoTa: BHINOJHEHUE JOMAIIIHUX 3a/IaHui 110 Teme 6. 1.
TemaTnka BHeayIUTOPHOH CAMOCTOATEJIbHOI PadoThI:
-pelIeHre 3a1a4 Ha pacyeT SHEPTUU MOKOSI, UMITYJIbCa, SHEPTUU CBOOOHOMN YaCTHIIBL;
-IOATOTOBKA JI0KJIa/a 1o TeMe: «CrennanbHas TeOpusl OTHOCUTEIbHOCTH DHHIITEHHA»
Brimoanenune WHIWBUYAJIbHBIX TBOPUYCCKUX IMTPOCKTOB I10 y‘-IC6HOﬁ JUCHUITIIINHE

Pa3nes 7.2/1eMeHTHI KBAHTOBOM (PM3UKHU

10

Tema 7.1.
KBanrToBas ontuxka

Conep:xaHnue TeMbl

TemnnoBoe n3nmydenue. Pacmipenenenne sHepTuy B CeKTpe abcoI0THO YyépHoro Tena. KBanToBas rumoresa
[Tnanka. @otonsl. Buemnuit ¢dorosnexkrpudeckuit  3¢p¢dexr. Buyrpennuit  ¢doroadpdexr. Tumbr
¢dorornemenToB. [laBnenue cBera. [IoHsATHE O KOPIYCKYJIIPHO-BOJIHOBOM MPUPOJIE CBETA.

CamocrosiTe/ibHasi padoTa: BHIMOJHEHNE JOMAIIIHUX 33JIaHUi 110 Teme 6.1.

TemaTuka BHEAyITMTOPHOI CaMOCTOSITEILHON PadOThI:
-U3y4eHHe U KOHCIEKTHPOBaHHE BOMPOCOB: «THMBI (HOTOITEMEHTOBY», «XUMHUECKOE JEWCTBHUE CBETA, €ro
npuMeHeHue B (oTorpaduu U HEKOTOPHIX TEXHOJOTHYECKHUX MPOIECCax;
-pelieHue 3a1a4 ¢ UCToJIb30BaHUEM ypaBHEHUS DWHIITeHHA Tt poTordderTa;
-moAroToBka pedeparoB mo temam: «Maxc Ilank», «Oneitel A.I'. CtonetoBay,«Onbitel I1.H. JlebeneBay,
«IIpumenenue Gporodrpdexra B TEXHUKEN.
BrinonHenue WHIMBUYyaTbHBIX TBOPYECKUX MPOEKTOB MO YUeOHON AUCIUTIIIMHE
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HanmenoBanue Coaep:xanue yueOHOro MaTepuaJa, JjaboparopHbie padoThl, O0bem
pa3esioB U TeM caMoCTOsITeJIbHAsI padoTa 00y4aroIMXcst 4acoB
Tema 7.2. Coaep:kaHue TeMbl 4
du3nka aTomMa Pa3Butre B3MIs110B Ha CTPOEHHE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojaopoja. fnepHas
monenb aroma. OmwiTel D. Pesepdopna. Moxens aroma Bomopona mo bopy. 'mmoresa ne bpoitns.
CootHomenne HeornpeaenéHHocty I eizenOepra. KBaHTOBBIE reHEPATOPHI.
CamocrosiTesibHas padora:
BBINOJIHEHHE JOMAIIIHUX 3aJaHUN 10 TeEME 6.2.
TemaTuka BHeayITMTOPHOI CaMOCTOSITEILHON PadoThI:
-U3y4eHHe M KOHCIEKTHpPOBaHHE BOIMpPOCOB: «lIpuHImn npeWcTBus W 00JacTU MPUMEHEHHS KBAaHTOBBIX
TEHEPATOPOBY;
-peleHue 3a/1a4 Ha pacy€T 4acTOThI U JUIMHBI BOJHBI UCITYCKAEMOI'O CBETAa IIPU NEPEXOe aToOMa BOJAOPOJa U3
OJIHOTO CTAllMOHAPHOT'O COCTOSIHUSL B JIPYTOE€;
-OAroToBKa pedeparoB mo TeMaM: «Humnbsc bop».
BrinonHenue nHAMBUYAIbHBIX TBOPYECKUX MTPOCKTOB MO YU€OHOW AUCITUILUIMHE
Tema 7.3. Cojaep:kaHue TeMbI 4
duzuka arToOMHOIr0 ajapa EcrecTBennas pPaanOaKTUBHOCTD. 3akoH paaroOaKTUBHOI'O pacrazia. CnocoObl Ha6JIIOILeHI/I$I u
peructpauuu 3apsokeHHbIX  yacTull.CTpoeHue aromHoro snapa. Jledekr wacchl, SHeprus CBsi3u U
YCTOMYMBOCTh aTOMHBIX sifep. SnepHbie peakuuu. VICKycCTBEHHas paguOaKTUBHOCTH. [[eleHue TSAKebIX
anep. Llennas sanepHas peakuusa. Ymnpasnsemas uenHas peakuus. SAnepusiii peaktop. Ilomyuenue
paIuOaKTUBHBIX M30TONOB M WX TPUMEHEHHE. buonormyeckoe eWCTBHE PaAHMOAKTUBHBIX HW3IIYYCHHI.
DJIEMEHTAPHBIE YaCTHUIIBL.
CamocrosiTe/ibHasi padoTa: BHIMOJHEHNE JOMAIIIHUX 33JIaHUM 110 Teme 6.2.
TemaTuka BHEAyIMTOPHOI CaMOCTOSITEILHON Pa0OTHI:
-M3y4EeHHE U KOHCIEKTHpOBaHUE BOMPOCOB: «[lomydeHue paanoakTUBHBIX H30TONOB M WX MPUMEHEHHUE,
«buonoruueckoe 1eMCTBUE PaIMOAKTUBHBIX U3ITYYECHHI;
-pelieHue 3a/1a4 Ha MPUMEHEHHE 3aKOHa PAJMOAKTUBHOIO paciiajia, Ha pacuyeT SHEPTHH CBA3U aTOMHBIX sJIED;
Ha OMpeJeIeHUE 3apsiia U MacCOBOTO YKCIIa aTOMHOTO sipa, BOZHUKAIOILIETO B PE3yNlbTaTe paguOaKTUBHOTO
pacraza; Ha BBIYMCIEHHE 3HEPTUU, OCBOOOXKIAIOLIEHCS MpH PaJIMOaKTUBHOM paclaje; Ha BBIYMCIECHUE
SHEPTUH, OCBOOOXKIAIOIIEICS IPU SACPHBIX PEAKIIHSIX;
-moJIroToBKa pedepaToB mo temam: «lcropusi cozmanust aToMHOM O0MOBI, «Pa3BuTHE aTOMHOMN YHEPTETHKA
U TIPOOIIEMBI SKOJIOTHH.
BrimotHeHNE HHAMBUAYaTbHBIX TBOPYECKUX MPOEKTOB M0 yUeOHOW TUCIUILINHE
Pa3nea 8. DBoaronus Beesennoit 6
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HanmenoBanue Coaep:xanue yueOHOro MaTepuaJa, JjaboparopHbie padoThl, O0bem
pa3esioB U TeM caMoCTOsITeJIbHAsI padoTa 00y4aroIMXcst 4acoB
Tema 8.1. Kountpoabnas padora Ne 6 mo pasnenam 6-7 1
CTtpoeHue u pa3BuTHE Conep:xanue TeMbl 3
BcesenHoii Hama 3Be3gnas cucrema - l'amaktuka. [pyrue ranaktvku. beckoneunocts Bceenennout. Ilonsitue o
kocmotioruu. Pacmmpsitomasica Bceenennasa. Moaens ropsiueit Beenennoi. CTpoeHue W IPOUCXOKICHUE
I"ayakTuk. TéMHas Matepus U TEMHast DHEPIUsl.
CamocrosiTesibHAasi padoTa: BINOJHEHUE JOMAIIHUX 3aJIaHuil 1o Teme S.1.
TemaTnka BHeayJUTOPHOH CAMOCTOATEIbHON padoThI:
-IOAroTOBKa pedepatoB mo Temam: «3akoH XaOb6na. KBazaps», «KocMonoruueckue spbi», «PenukroBoe
usnyuenuey, «Hykneocunres Bo BeeneHHoil», «BcenenHas 1 TeMHast MaTepusi».
Brinonnenue nHAMBUYATBHBIX TBOPYECKUX MTPOECKTOB MO YU€OHOW AUCITUILUIMHE
Tema 8.2. Conep:xaHue TeMbI 2

IBoJIONMA 3BE3I.
CoBpeMeHHas1 HAyYHAsl
KapTHHA MHPA.

Tepmosnepnslii cunres. IIpobinema tepmosinepHoit sHepreTuku. JHeprus CosHIA U 3BE37. DBOJIOLUSA
3Be3n. IIpoucxoxnenne CosHeuHol cucteMbl. OCHOBHBIE 3Tallbl Pa3BUTUS HAyYHOW KapTHHBI MHpa.
CoBpemeHHasl HayuHas KapTUHAa MUpa.

CamocrosiTesibHast pa0oTa: BBIIIOJHEHUE JOMAIIHUX 3alaHui 110 TeMe 5.2.

TemaTuka BHeayIUTOPHOIi CAaMOCTOAITEIbLHON Pa0OTHI:
-noaroroBka pedeparoB no temam: «lIpobimema TepmosiiepHON 3HEpreTuku», «PoxkaeHue U HBOJIOLUS
3Be311», «UepHbIe ABIPBI.
BeinosnHeHne HHAMBUIYaTbHBIX TBOPUECKUX TPOSKTOB MO Y4EOHOM TUCIUILUINHE

Hpumelmuue: Hpakmuuecmm n0020Mmo6Ka evloeieHa Kypcueom
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3. YHEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

ITPOI'PAMMBI YYEBHOM JUCIHUILINHBI. IUTEPATYPA.
TpeOoBaHNsI K MUHUMAJIbHOMY MAaTEePUAJbHO-TEXHHYECKOMY 00ecreYeHH 0

Peanuzanus yaeOHON TUCHMIUIMHBI TpeOyeT HAIM4MA yueOHoro KabuHera «Du3nkuy; nadopaTtopuu

«Du3uKmy.

Oo6opynoBanune y4ueOHOro KabuHeTa:

— TI0CaJ0YHBIC MECTA M0 KOJMYECTBY 00YJarOIUXCS;

— pabouee MeCTO MpernojaBares;

— KOMIUIEKT y4yeOHO-HaIJISAHBIX IOCO0UiA;

— yudeOHas U cripaBOYHasl JUTEpaTypa.

TexHuveckue cpeacTBa 00y4eHHs:

— KOMIIBIOTEPHl IO KOJMYECTBY IOCAJOYHBIX MECT C JIMLUEH3UOHHBIM IPOrPaMMHBIM

obecrieyeHrneM, 00beIMHEHHbIE B JIOKAJIbHYIO CETh C BBIXOJIOM B ceTh MIHTEpHET;

— IIPOEKTOP;

- DKpaH.

OobopynoBanue JadopaTropuy U pado4nx MecT J1a00pATOPHH:

— J1a00paTOPHBIA KOMILIEKT 110 MEXaHUKE;

— J1a00paTOPHBIA KOMIUIEKT 110 MOJICKYJISIPHON (PU3UKE M TEPMOJINHAMHUKE;

— Habop MO AEKTPOIU3Y «IIEKTPOIUT DD -1»;

— J1a0opaTOPHBINA KOMIUIEKT 10 3JIEKTPOIUHAMHUKE;

— mpubop  UIA  U3YyYEHHS  3aBHCHMOCTH COIPOTUBIICHUS MOJIYTIPOBOTHUKOB oT
TeMIepaTyphbl;

— J1a00paTOPHBIA KOMILIEKT 110 ONTHKE;

— J1a00paTOPHBIA KOMIUIEKT 110 KBAHTOBBIM SIBJICHUSM;

— HCTOYHUK AJIEKTPUYECKOMN SHEPruu win 6arapeiiku;

— METOJIMYECKHUE YKa3aHHs M0 BHINOJIHEHHIO JJAOOPAaTOPHBIX padoT;

— OJIaHKM JJ1s1 COCTaBJIEHUS OTUETOB 110 JIa0OpaTOPHBIM paboTam.
PEKOMEHJAYEMAS JIUTEPATYPA.
st cTyieHToB:

1.

HmutpueBa B.®. dusuka s npodeccuil U crnenuanbHOCTEH TEXHUYECKOro Mpoduis:
y4eOHUK Uil CTYJIEHTOB MPOPECCHOHANIBHBIX 00pa30BaTEIbHBIX OpraHU3aIiii, OCBaUBAIOIINX
npodeccuu u cneunanbHoctu CI1O. — M., 2017

JmutpueBa B.®.®Dusuka n18 npodeccuii M CHeUanbHOCTEH TEXHUUYECKOTo MNpOQuIIs:
Y4EOHUK JJIS CTYJEHTOB YUPEKICHUN CpeiHero mpohecCuOHaIbHOrO 00pa3oBaHMs. 5-€ U3I.
crep.- M.: U3narensckuil neHTp «Akamemus», 2018.- 448 c.

HmutpueBa B.®. ®dusuka g npodeccuit M crenuanbHOCTEH TEXHMYECKOTO MPOQHIIs.
COopHuk  3amau: yueOHoe mocoOMe A CTYAGHTOB  YUPEXKICHH  CpelHero
npodecCHOHATBLHOTO 00pa3oBaHus. 2-¢ W3JlaHue, cTepeoTunHoe.- M.: M3naTenbckuil eHTp
«Axanmemusy», 2018.- 256 c.

Tpodpumona T.U., ®upcoB A.B. ®usuka s npodeccuil TEXHUUECKOTO M €CTECTBEHHO-
HayyHoro mnpoduiei. COOpHUK 3amay: ydyeOHOe mocoOue ISl YUYPEKACHUH CpeIHEero
npodeccuoHaIbHOrO 00pa3oBaHus. — 2-¢ HM3AaHue, crepeoTunHoe. — M.: M3marenbckuit
neHTp «Akagemusi», 2018.- 288 c.

I'opnau B.B. ®usuka: yued.mocobue aist CI1O. — 2-e uza., ucnp. u gon. — M.: UznarenscTBo
FOPAWT, 2020. — 175 c. - Cepust: [IpodeccnonanpHoe 06pa3oBaHue.

l'opnau B.B., WBanoB H. A., [lnactuamna M.B. ®wusuka. CamocrositensHas paboTa
crynenTta: yueb.mocobue s CI1O. — 2-e uzg., ucnp. u jom. — M.: M3narenscTBo IOPAI71T,
2020. — 168 c. - Cepus: [Ipodeccronansnoe 0Opa3oBaHue.
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7.

PoivkeBny A.Il. ®wusuka. 3agaunmk. 10 — 11 wim.: IlocoOue st oOmieoOpazoBaTeIbHBIX
yupexaeHuii. — 8-e m3a., crepeorurn. M.: Jlpoda, 2014. — 192 c.: wn — (3agauHuku

«dpodu»).

Juis1 npenogasareJieii:

1.

006 obpazoBanum B Poccuiickoit @enepanuu. dhenep. 3akoH ot 29.12. 2012 1. Ne 273-D3 (B
pen.denepanbabix 3aKk0HOB OT 07.05.2013 Ne99-D3, 0107.06. 2013 Ne 120- @3, ot 02.07.
2013 Ne 170-@3, 0123.07.2013 Ne203-D3, 0125.11.2013 Ne 317- @3, ot 03.02.2014 Ne 11-
@3, o1 03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84- @3, ot 27.05.2014 Ne 135- @3, ot
04.06.2014 Ne 148-D3, ¢ n3M. BHECEHHBIMH ®enepanbHbIM 3aK0HOM OT 04.06.2014 Ne
145 — @3, B pex. ot 03.07.2016, c u3m. ot 19.12.2016)

®DenepalibHbII roCyAapCTBEHHBIN 00pa30BaTeNbHBIN CTaHIAPT CPEIHEro (MOJIHOr0) OOIIEero
obpazoBanus. YTB. [Ipukazom MunucrepctBoM o0pa3oBanus u Hayku PO ot 17 mas 2012 r.
Ne 413

[Tpuxa3z MunucrepctBa oopasoBanust U Hayku P® ot 29 uronst 2017 r. Ne 613 « O BHeceHun
M3MEHEHUH B (eaepanbHbIi TOCYJapCTBEHHBII 00pa30BaTeNbHBIN CTAHIAPT CPEIHETO
o01iero o0pazoBaHus, yTBEPKICHHBIN MpHKa3 MUHUCTEPCTBa 00pa30BaHUS U HAYKU
Poccuiickoit ®eneparuu ot 17 mast 2012 r. Ne 413,

PexomMeHnamuu no opranuzanyy NojydyeHus: CpeHEero oo1iero oopa3oBaHus B Ipeaenax
OCBOEHUS 00pa30BaTENbHBIX IPOrPaMM CpeHero npodeccuoHanbHOro 00pa3oBaHus Ha 0aze
OCHOBHOT0 00111€r0 00pa30BaHus C y4eTOM TpeboBaHul (efepanibHbIX TOCYAapCTBEHHBIX
00pa3oBaTeNbHbIX CTAHIAPTOB U MOJy4yaeMoi Mpodeccuu WK CrenualbHOCTH CPETHETO
npodeccuoHaIbHOr0 00pazoBanus (MUCbMO JlemapTamMenTa rocy1apcTBEeHHON TOJIUTHKU B
cdepe moaroroBku pabounx kaapos u JI10O Munobpuayku Poccun ot 17.03.2015 Ne 06-
259).

[TpumepHas ocHOBHas 00pa3oBaTenIbHas MporpaMmma CpeHero 001ero oopa3oBaHus, Mo
yueOHoU qucturinHe «Pu3ukay o100peHHas perieHueM GenepaibHOro yaeoHo-

METOAMYECKOr0 00beTMHEHU IO 00111eMy 00pa30BaHuto (MpoTokoid oT 28 utoHs 2016 r. Ne
2/16-3)

HNurepHer-pecypcenl:

PoNbE

http://www.physics.ru/ - OtkpsiTas ¢usuka 2.6.

www.infoline.ru/g23/5495/physics.htm - caiit "®wu3uka B anumarusx ".

window.edu.ru - EnqiHoe 0KHO 10CTyTa K 00pa30BaTeIbHBIM PECypCaM.
http://school-collection.edu.ru/catalog/pupil/?subject=30 — Enunast kosuiekius mudpoBbIx

00pa3oBaTeNbHBIX PECYPCOB.

REB©oo~No O,

http://fiz.1september.ru/ - YuebHo-meTomnueckas razera «Du3nuKa.

dic.academic.ru - Akagemuk. CiioBapy M SHIMKIIONIEIUH.

http://n-t.ru/nl/fz/ - HoGenesckue maypeats mo GusmKe.

http://nuclphys.sinp.msu.ru/ - Sinepuas pusrka B UHTEpHETE.

http://college.ru/fizika/ - [Tonroroska k EI'D.

0. http://kvant.mccme.ru/ - Hay4aHno-nionymspHblii (pU3MKO-MaTeMaTH4eCcKuii xKypHan «KBaHTY.

1. http://yos.ru/natural-sciences/scategory/18-phisic.ntm —EcrecTBeHHOHAay4YHBI KypHAT IS

Monoaexu «I1yTe B HayKy».
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4. XAPAKTEPUCTHKA OCHOBHBIX BWJIOB YYEBHOU AEATEJIBHOCTH
CTYAEHTOB. KOHTPOJIb U OHLNEHKA PE3YJIIbTATOB OCBOEHUSA YYEBHOU

JUCHMUIIINHBI

KoHTposIb 1 OlleHKa pe3yIbTaTOB OCBOEHUS YIEOHOM TUCLUILIMHBI TPOBOAUTCS MIPENOAaBaTEIeM
B IIPOIIECCE MPOBEACHUSI YCTHBIX M MUCHBMEHHBIX OIPOCOB, JIAOOPATOPHBIX PAabOT, TECTUPOBAHUS,
KOHTPOJIbHBIX PAa0OT, 9K3aMEHa, a TAK)KE BBIIOJHEHHUS OOyYaroIMMUCS CaMOCTOSTENbHON padoTh
(MHIMBUYaJbHBIX 33JaHUH, IPOEKTOB, UCCIEAOBAaHUN).

Conep:xxanue
o0yueHust

XapaKTepHCTmca OCHOBHBIX BH/J10B J1€ATECJIbHOCTH
o0yuamouierocs (Ha ypoBHe y4eOHbIX JIeiicTBUI)

DopMBI U METOAbI
KOHTPOJISI M OIlEHKH
pe3yJIbTATOB
00yuyeHust

1

2

3

BBeaenne

YMeHHUs MOCTaHOBKM LieJiel AeATEIbHOCTH, TIaHUPOBATh
COOCTBEHHYIO JIeATENBHOCTD I JIOCTHKECHHSA
MIOCTAaBJEHHBIX  LIeJei, NpPeaBUACHHUS  BO3MOXKHBIX
pe3yabTaTOB TUX ACHCTBUM, OpraHU3ALMKA CAMOKOHTPOJIS
1 OLICHKH MOJTy4YEHHBIX PE3YIBTATOB.

Pa3BuTh CHOCOOHOCTH $ICHO W TOYHO WH3Jarath CBOU
MBICJIH, JIOTHYECKH OOOCHOBBIBAaTH CBOIO TOYKY 3PEHUS,
BOCIIPUHUMATh M aHAJIM3UPOBATh MHEHHS COOCCEIHUKOB,
MIpU3HaBasi IPaBoO JPYTOro YEIOBEKa Ha HHOE MHEHHUE.
[IpousBoguts w3MepeHUs (HUBMYECKUX BEIUYMH U
OLICHUBATh I'PAHULbI IOTPEUIHOCTEH U3MEPEHUMN.
[IpeacTaBnsaTe rpaHulbl NOTPEMIHOCTEH H3MEPEHUU NpuU
MMOCTPOCHUU TPA(PUKOB.

Bricka3biBaTh THIOTE3BI AJsl OOBSCHEHUS! HAOIIOJaeMbIX
SIBJIEHUU.

IIpennarate MOAENM SIBIEHUMN.

VYka3plBaTh  TpPaHULBI  MPUMEHUMOCTHU
3aKOHOB.

W3narate OCHOBHBIE IOJIOKEHUS COBPEMEHHOW Hay4dHON
KapTHUHBI MHUpA.

[IpuBomMTH NpUMEpBI BIMSHUS OTKPHITUH B (U3UKE Ha
MIPOTPecC B TEXHUKE U TEXHOJIOTUU MPOU3BOJICTBA.
Hcnonp3oBath MHTEpHET JUT TOMCKA HHGOpMAIINH.

(du3nyecKux

OrneHnBaHUEe yCTHOTO
0I1poca;
TECTUPOBAHHUS;
CaMOCTOSITETbHON
paboThL;

JK3aMeHa.

1. MexaHnuka

Kunemamuka

IIpencTaBisiTh MEXaHUYECKOE ABM)KECHUE TEJIAa YPABHEHUSIMHU
3aBUCUMOCTH KOOpPAMHAaT ¥ MPOEKIHUH CKOPOCTH OT
BPEMEHH.

[IpencraBisTe MexaHWYECKOE JBH)KEHHE Tela TpadukaMu
3aBUCUMOCTM KOOPIMHAaT M IPOEKLUUU CKOPOCTH OT
BPEMEHHU.

OnpenensaTs KOOpAWHATHI, MPOMIEHHBIH MyTh, CKOPOCTh U
YCKOpeHHe Teja Mo rpadukam 3aBUCHMOCTH KOOPAWHAT U
MPOEKINH CKOPOCTH OT BpeMeH!. OTpeaensiTe KOOPANHATEHI,
MPOMAECHHBIM IyTh, CKOPOCTb W YCKOpPEHHE Tena II0
YpPaBHEHUSM  3aBHCHUMOCTH KOOpPAMHAaT W  TPOEKIHH
CKOPOCTH OT BPEMEHH.

IIpoBOINUTE CpaBHUTENBHBIA aHAJIU3 PABHOMEPHOIO U
PaBHOIIEPEMEHHOTO JIBUKEHHH.

VYkasarb HCIIOJIb30BaHNE IIOCTYNaTeIbHOTO u
BpAaILaTEIbHOTO IBUKEHUH B TEXHUKE.

[IpuobperaTs ONBIT PabOTHl B TpPyMIE C BHINOJHEHHEM
Pa3INYHBIX COIMANIBHBIX POJIEH.

OneHnBaHUe YCTHOTO
orpoca;
MMUCBMEHHOTI'O OITPOCa;
JIOMAIITHETO 3aIaHMS;
TECTUPOBAHHS,
CaMOCTOSATEIILHOU
pabortsr;
KOHTPOJILHOU PabOThI
Nel;

JK3aMeHa.
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Pa3pabotaTh  BO3MOXHYIO  CHCTEMY  JCHCTBHH |
KOHCTPYKIIUIO ISl SKCIIEPUMEHTAJIBHOTO  OIMPEICICHUS
KHHEMAaTHIECKHUX BEJTNIHH.

IIpencraBnate wHPOpPMANWIO O BUIAX IBWKCHHS B BHIE
TaOJIALBI.

3aKoHbl  MeXaHUKU OOBsicHEHHE NEMOHCTPALMOHHBIX YKCIIEPUMEHTOB, OneHnBaHNEe yCTHOTO
Hvromona IMOATBEPKIAIOIINX 3aKOH UHEPLIUH. OIIpoCa;
Usmepenune maccel Tena. MMMCBEMEHHOT0 OIIpOCa;
W3mepeHue cuibl B3aUMOJEHCTBUS TEIL. JAOMAIIHETO 3aJaHus,
BeruucrieHre 3Ha4eHUsI CHJI 1O M3BECTHBIM 3HAYCHUSIM TCCTUPOBAHMS,
MaccC B3aMMOJIECHCTBYIONINX TNl i MX YCKOPEHHH. J1a0opaTOpHOH
Brruncnenue 3HaueHsT yCKOPEHUH Tel MO U3BECTHBIM pabotst 1 .
3HAYEHUAM JEHCTBYIONIMX CUI U MAcc Tell. CaMOCTOATCIEHOH
CpaBHEHHE CHIIBI IEHCTBHS U TIPOTUBOACHCTBUS. paborer; .
IIpuMmeHeHne 3aK0Ha BCEMUPHOTO TATOTEHUS IIPU pacdeTax 1];(311{@0an014 paboTh!
CUJI U YCKOPEHUW B3aUMOJICUCTBYIOLIUX TEN. T
CpaBHeHHE YCKOpEHHUs CBOOOHOTO MaICHNUS Ha IJIaHeTax EaMena.
ConHeyHOU CUCTEMBI.
Bbinenenue B TeKCTe ydeOHHWKa OCHOBHBIX KaTeropuid
HayYHOU WH(POPMAITHHL.
3akousl coxpanenus [IprMEHATh 3aKOH COXPAHEHHUSI UMITYJIbCa JUlsl BbrurcieHus: | OLEHUBaHUE YCTHOIO
6 MexaHukKe M3MEHEHUH CKOPOCTEH Ten NpU UX B3aUMOACUCTBUSIX. orpoca;
NzmepsaTh paboTy cuil M I3MEHEHHE KHHETHYECKO# Heprun | ITMCbMEHHOTO OIIpoca,
Tena. JIOMAIITHETO 3a/JaHus;
Beruucisate paboTy CHI M M3MCHCHHE KHHETHYECKOW | TECTUPOBaHUA,
SHEPruu Tena. 11abOpaTOPHBIX
BBUMCIIT  NOTEHUManbHYlO — SHeprmio  Ten B | Pa00T12.3;
IPaBUTALIMOHHOM TIOJIE. CaMOCTOATENILHOU
Onpenensrsb MOTEHIUATBLHYIO SHEPIUIO YIpYyTO paborsy; .
neOpMHUPOBAHHOTO Tejla 10 M3BecTHOM aedopmanuu u | KOHTPOJIBHOH pabotbl
KECTKOCTH Tena. Nel;
IIpuMeHSATh 3aKOH COXpaHEHUs] MEXaHUYECKOW SHEPIUH IIPH IK3aMeHa.
pacuérax pe3yIbTaToOB B3aMMOAECHCTBHN Ten
TPaBUTALMOHHBIMH CUJIAMU M CUJIAaMH YIPYTOCTH.
YKa3bIBaTh TpaHMIIbI IPUMEHUMOCTH 3aKOHOB MEXaHHKH.
VYkazaTh ydeOHble AMCUUIUIMHBI, IPU HM3YYEHHH KOTODPBIX
MCIIOJIB3YIOTCSI 3aKOHBI COXPaHEHHUS.
2. Moaexyasipnas ¢pusuka. Tepmoannammnka
Ocnoebl BBINONHSTE  9KCTIEPUMEHTHI  Ciiykaiie 00ocHoBaHui0 | OLIEHHBaHUE YCTHOTO
MOJIEKYNAPHOLL MOJIEKYJISIPHO - KuHeTndeckoil Teopun (MKT). oIpoca;
KUHemu4ecKou Pewatp 3amaun ¢ NpUMEHEHUWEM OCHOBHOTO YpaBHEHHUs | MMCbMCHHOTO OIIPOCa;

meopuu. Hoeanvnutii
2asz

MOJIEKYJISIPHO-KUHETHUECKOW TEOPUH ra30B.

OmnpenensaTh mapaMeTpsl BEIIECTBA B Tra3000pa3HOM
COCTOSSHUM HAa OCHOBAaHWW YPaBHEHHS  COCTOSHHUSI
HAEaIbHOTrO Ta3a.

OmnpenensiTh TapaMeTphl BEIIECTBA B  Tra3000pa3HOM
COCTOSIHUM M TIPOMCXOJSIINE MPOLECCH MO rpaduKam
3asucumocta p(T), V(T), p(V)

UccnenoBaty skcnepumenTanbio  3aBucumoctu  p(T),
V(T), p(V)) IlpeacraBnste rpadukamMu H30XOPHBIMH,
n300apHBINA U U30TEPMHUYECKUN POLIECCHI.

BbIuucnaTh cpenHIO KHHETHIECKYIO SHEPTHIO TEIUIOBOTO
OBIOKCHHS  MOJIEKYyJl TI0 HM3BECTHOM  TeMIiepaTrype
BEIIECTBA.

BpIcKka3plBaTh TUNOTE3BI JIJIsI OOBSCHEHUs] HAOJIOJaeMBIX

JIOMAIITHEro 3aJaHus;
TECTUPOBAHUS;
CaMOCTOSATEIBLHOM
paboTsr;
KOHTPOJILHOU PabOThI
No2;

JK3aMcHa.
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SIBJICHUI.
VYkazaTh TpaHUIlbl MPUMEHUMOCTH MOJEIH «UCaTbHBIN
ra3» u 3akonoB MKT.

OcHoeul
mepmoOuHamMuKu

N3mepsATh  KOMMYECTBO  TEMJIOTHI B
TEIUIONEPEaAYN.

PaccunThIBaTh KOMMYECTBO TEIUIOTHI, HEOOXOAMUMOM ISt
OCYILIECTBJICHHS 3aJaHHOTO Ipolecca ¢ Telonepenadei.
PaccuuteiBaTh W3MEHEHWs] BHYTPEHHEW DSHEPruu Tel,
pabory W TepemaHHOE  KONUYECTBO  TEIJIOTBI €
HCIOJIb30BaHUEM IIEPBOr0 3aKOHA TEPMOJUHAMUKH.
PaccuuTbiBaTh paboTy, COBEPIIEHHYIO Ta30M, MO Tpaduky
3aBucuMocTH p (V).

Boruucnate paboTy rasa, COBEpIIEHHYIO IPU W3MEHEHUH
COCTOSIHMS 110 3aMKHyTOMY nukiy. Beraucnsats KITJ npu
COBEPLICHUU TIa30M paboThl B MpOLECCaxX H3MEHEHHS
COCTOSIHUSI IO 3aMKHYTOMY LUKITY. OOBSCHATH MPUHLMIIBL
JeCTBUS TEIUIOBBIX MamiH. llokazaTe ponb (usuku B
CO3/IaHMU M COBEPIIEHCTBOBAHUH TEIUIOBBIX ABUTaTeNEH.
UznaraTh CyTh SKOJOTHUYECKHX MPOOJIEM, 00YCIOBICHHBIX
paboToil TEmIOBBIX ABMraTeNell W MpeliaraTh IMyTH HX

mponueccax

peleHusl.
VYka3arb TPAHMLIBI IIPUMEHUMOCTH 3aKOHOB
TEPMOJUHAMHUKMU.

YMeTh BECTH JUAJIOT, BBICIYIINBATh MHEHHUE OMNIOHEHTA,
y4acTBOBaTb B JHCKYCCHH, OTKPBITO BBIpaXaTb U
OTCTauBaTh CBOIO TOUKY 3PCHHUS.

VYkazath ydeOHbIE AUCLUIUIMHBI, TP U3YYEHUH KOTOPBIX
HCTIONIB3YIOT yueOHBIH MaTepuain «OCHOBBI
TEPMOJTMHAMUKIY.

OrneHnBaHNEe yCTHOTO
orIpoca;
MUCBMEHHOTO OTIpOCa;
JOMAIITHETO 3aJaHHUs;
TECTHUPOBAHHS,
CaMOCTOSTEJIbHOMI
pabortsr;
KOHTPOJILHOH pabOoTHI
No2;

JK3aMeHa.

Ceoiicmea napos,
JrcuoKocmeit,
meepovix men

UzmepsaTs BIaXKHOCTH BO3IyXa.

PaccunThIBaTh KOJNMYECTBO TEIUIOTHI, HEOOXOIUMOM st
OCYILECTBJICHHUS MpoLiecca Iepexoa BEIIeCTBa U3 OJHOTO
arperaTHOro COCTOSIHUSI B IpyTO€.

HccnenoBarh 3KCHEPUMEHTAJIbHO TEIUIOBBIE CBOMCTBA
BeriecTBa. [IprHBOANTE PUMEPHI KAMUIAPHBIX SBJICHUH B
OBITY, IPUPOAE, TEXHUKE.

HccnenoBath MeXaHWYECKHME CBOWCTBA TBEPABIX Tell.
[MpumensTey ¢uznyeckne MOHATHS W 3aKOHBI B Y4eOHOM
MaTepHaie npodecCUOHAIBHOIO XapaKTepa.
Ucnonb3oBate WHTepHeT i moucka uHQOpManmu o
pa3paboTKkax M MPHUMEHEHHUSX COBPEMEHHBIX TBEPABIX H
aMop(QHBIX MaTepuaax.

OneHuBaHUE YCTHOTO
OTpoca; MUCbMEHHOT'O
OIpOca; JOMAIITHETO
3a1aHus;
TECTUPOBAHMS;
71a00paTOPHBIX PadbOT
4,5, 6,
CaMOCTOSTEIbHON
paborTsr;
KOHTPOJIEHOM pabOThI
No2;

JK3aMeHa.

3. DJIeKTpoAUHAMMKA

Bﬂekmpuueacoe noje

Brraucaare CHJIBI B3aNMOIEHCTBHUSA
3JEKTPUYECKUX 3aPAI0B.

Beraucisate HanpsiKEHHOCTh 3JIEKTPUUYECKOTO OIS OJTHOTO
Y HECKOJIbKUX TOYEUHBIX IEKTPUUECKUX 3apsA0B.
BpiuucasaTe mOTEHHMAN 3JIEKTPUYECKOTO IMOJISE OJHOrO U
HECKOJIbKMX TOUYEYHBIX AJIEKTPUUYECKUX 3apsioB. M3mMepsaTh
Pa3HOCTh MOTEHIUAJIOB.

M3Mepsars SHEPru0 B3JIEKTPUUECKOTO TOJIS 3apsiKEHHOIO
KOHJIEHCATOpA.

BpIuucasTe 3HEPrUI0 3JIEKTPUUYECKOrO MOJS 3apsHKEHHOTO
KOHJIEHCATOpA.

TOYCYHBIX

OrneHrBaHUE YCTHOTO
0Ipoca; MUCHbMEHHOTO
0Ipoca; JOMAIITHEro
3aaHNS;
TECTUPOBAHHS,
CaMOCTOSTEIBLHOM
paboTsr;
KOHTPOJILHOU PabOThI
Ne3;3k3ameHa.
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Pa3paboraTts TUTAaH W BO3MOXKHYIO CXEMy JICHCTBHA
SKCIEPUMEHTAIBLHOTO  ONPEACICHUS  DIEKTPOEMKOCTH
KOHZCHCATOpa W  JUAJEKTPUUYECKOW  MPOHHUIIAEMOCTH

BEIIIECTRA.
IIpoBoauTE CpaBHUTEIHHBIN aHATWU3 TPABUTAIIOHHOTO W
3JIEKTPOCTATUYECKOTO TOJIEH.

Ilocmosannwtit mok

U3mepsaTh MOIMHOCTH JIEKTPUYECKOTO ToKa. M3MepsTh
O/1C u BHyTpEeHHEE COMPOTHBIIEHNE UCTOYHNKA TOKA.
BeimonHATe pacy€Thl CHUIBI TOKAa M HalpsHKEHWM Ha
ydacTKax JJeKTpudeckux merneil. OOBACHAT, Ha TpUMepe
3NEKTPUIECKON 1enu ¢ aByMs ucrounukamu toka (9/1C), B
KaKOM CJTydae MCTOYHUK JIEKTPUUECKOUN dHEPruH padoTaeT
B PEKHUME TeHepaTopa, a B KAKOM B PeXKMME TIOTPEOUTEIIS.

OOBACHATH IPUPOIBI MISKTPUIECKOTO TOKA B METaIIaX,
3JIEKTPOJINTAX, Ta3aX, BAKYyME H MOIYIPOBOIHHUKAX.

[IpumeHeHne >NeKTPoIH3a B TEXHUKE.

[IpoBeneHmne cpaBHUTEIHHOTO aHAIIN3A
HECaMOCTOSITETbHOTO ¥ CAMOCTOSITEIHHOI'O Ta30BhIX
pas3psmoB.

Onpenenars TeMIeparypy HUTH HakalnuBaHusa. M3mepsTh
AIIEKTPUYECKUAN 3apsi/I HIIEKTPOHA.

Onpeaenars 3NeKTPOXUMUUECKUN S5KBUBAJIEHT MENH;
CHHUMAaTh BOJIBTAMIIEPHYIO XapaKTEPUCTHUKY THOJIA.
[IpoBoANTH CpaBHUTENBHBIA aHATH3 TOIYIPOBOIHUKOBBIX
JINOJIOB U TPUOJIOB.

Hcnonp3oBaTh HMHTEpHET Ui TOMCKa HH(OpManuu o
MIEPCIIEKTUBAX PA3BUTHS TOTYITPOBOJTHUKOBOI TEXHHUKH.
YcranaBauBaTh IMPUYIMHHO-CJICACTBCHHBIC CBA3U.

OrneHnBaHUEe yCTHOTO
orpoca;
MUCBMEHHOTO OIPOCa;
JOMAIITHETO 3aJaHHUs;
TECTUPOBAHMS;
nabopaTopHBIX PaboT
7,8,9,10, 11;
CaMOCTOSTEJIbHOMI
paboTHr;
KOHTPOJIBHOM PabOTHI
Ne3;

IK3aMeHa.

Maznumnoie aenenun V3MepsTh HHIYKIMIO MATHATHOTO TOJIs. Bhraucisate cuibl, | OLEHUBaHHE YCTHOTO
JIEUCTBYIOLIME HA NPOBOJHUK C TOKOM B MAarHUTHOM IIOJIE. OIIpOCa; MUCbMEHHOI0
BoeruncnaTe cuibl, JEHCTBYIONINE Ha 3JIEKTPUUIECKUN 3apsa, | OMPOCca; JOMAIIHEro
JIBUOKYILIMICS B MATHUTHOM TIOJIE. 3aJaHus;
UccnenoBath  SIBICHUS 3NEKTPOMArHUTHOM MHAyKUuM, | TECTHPOBAHUA,
CaMOMH/TIyKIIUH. nabopaTtopHOi paboTHI
BbIYuCIISITh 3HEPTUIO MArHUTHOT'O TOJIA. 12 .
OOBACHATH IPUHIMI AEHCTBHS 2JIEKTPOIBUTATEI. CaMOCTOATEIbHON
OO6BsCHATH HPUHIUI JIeHCTBUA reneparopa | P aboTHI; .
3MEKTPHYECKOr0 TOKA M HIEKTPOM3MEPHTENbHBIX mpuoopos. | KOHTPOIBHOM b aboTbl
OOBSCHAT, TNPUHIMII  JEHCTBUS  Macc-criekTporpada, Ne3;
YCKOPUTEJIEH 3apsSKEHHBIX YACTHIL. OK3aMeHa.
OOBSCHAT, POJH MATHUTHOTO TOJS 3EeMIM B IKU3HH
pacTeHHU, )KUBOTHBIX, YETIOBEKA.
[IpyBoauT,  HpHUMEPHl  MPAKTUYECKOTO  IPUMEHEHHS
M3yUYCHHBIX SIBIICHHUM, 3aKOHOB, IPUOOPOB, YCTPOICTB.
IIpoBoauth CpaBHUTENIbHBIN aHaIn3 CBOICTB
3JIEKTPOCTATUYECKOTO, MarHUTHOTO u BHUXPEBOTO
JJIEKTPUUECKUX ITOJIEH.
OOBsSCHATP Ha TpHUMEpPE MArHUTHBIX SIBICHUH, MOYEeMy
(hM3HKY MOYKHO pacCMaTPHUBATh KaK «METATUCITUILTHHY».
4. KosieOaHus ¥ BOJTHBI
Mexanuueckue HUccnenosats 3aBUCUMOCTD nepuoja konebanuil | OLEHUBaHUE YCTHOIO
Konebanus MaTE€MaTUYeCKOr0 MasiTHUKAa OT €ro JJIMHbBI, Macchl U | OIPOCa; MHCbMCHHOTO

aAMILTUTY Bl KOJICOAHU.
HccemenoBath 3aBUCHMOCTH TepHoja KoieOaHui Tpy3a Ha
MPY>KUHE OT €r0 MacChl U KECTKOCTH NPY>KUHBL. BErancnsate

orpoca; JO0MalHero
3aJaHUA;
TECTUPOBAHUA,
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nepuoa  KoJIeOaHW MaTeMaTHYeCKOTO MasTHUKA 110
WU3BECTHOMY 3HAUEHHIO €ro JUIMHBL. BbIYHCIATH TIepHoa
KoJieOaHUIl Tpy3a Ha MPYXKUHE MO M3BECTHBIM 3HAUCHUSIM
€ro MacChl M KECTKOCTH MPYKHUHEI.

BripaboTtarh HaBBIKM BOCIHPHHMMAThH, aHAIU3HPOBATH,
mepepadaTeiBaTh W NPEOBABIATE  HHQOpPMAIMIO B
COOTBETCTBHH C ITOCTABJICHHBIMH 33J[a4aMH.

[IpuBOANTH MpPHMEPHI aBTOKOJICOATEILHBIX MEXaHHUECKHX
cucteMm. [TpoBoUTh KNacCH(UKALINIO KOJICOAHHH.

nabopatopHOi paboTHI
13;

CaMOCTOSTEIIbHOI
pabortsr;

KOHTPOJILHOH pabOTHI
Ne4;

JK3aMeHa.

Ynpyzue ¢onnui

M3mepsaTe AJIMHY 3BYKOBOM BOJHBI IO  pe3ynbTaTaM
HaOIroeHni UHTEep(EepEeHIH 3ByKOBBIX BOJH.

Habmiomate u OOBSICHATH sIBIEHUS WHTepQEpeHInd U
T(paKIIT MEXaHNYECKHUX BOJH.

[lpencraBnsaTe o00macTH MPUMEHEHHS YIbTpPa3ByKa U
MEPCIEKTUBEl €T0 WCIOJIB30BAaHUS B Pa3JIMUHBIX 00JACTAX
HayKH{, TEXHUKH, MEJHUIINHE.

W3naratb CyTh 3KOJOTMYECKHUX TMPOOJEM, CBSI3aHHBIX C
BO3JICHICTBHEM 3BYKOBBIX BOJIH Ha OPTaHM3M YeJIOBEKa.

OlneHrBaHKUE YCTHOTO
oTpoca; MTUCEMEHHOTO
Ompoca; JOMAIITHETO
3aJ1aHus;
TECTHPOBAHWS;
CaMOCTOSATEIILHOU
paboTsr;
KOHTPOJIBHOM PabOTHI
Ne4; sk3ameHa.

Dnekmpomazuummuoie Hab6nrogath OCHMILIOrPaMMbI TapMOHHYECKUX KoJieOanuii | OLEHUBaHHE YCTHOIO
Konebanus CHJIBI TOKA B LICTIH. ompoca;
W3mepsarh  37MeKTpOEMKOCTh  KOHAeHcaTopa. M3mepsarp | MMCBMCHHOIO OIIPOCA;
WHIYKTUBHOCTb KaTyIIKH. AOMAIITHET O 3aTaHus;
HccnenoBath sBIeHHWE JIEKTPUYECKOTO pe3oHaHca B | TECTHPOBAHUA,
IIOCJIEIOBATENbHON LIEIIH. 1m1abopaTOpHON paboTHI
HpOBO[II/ITI) AHAJIOTUI0 MEKAY (1)I/I3I/I‘-ICCKI/IMI/I BCJIIMYMHAMU, 14’ .
XapakTEPU3YIOIMMU MEXaHHYECKYIO M DJIEKTpOMarHuTHyro | CaMOCTOATCIBHON
KoJIeOaTeIbHbIE CUCTEMBI. paboTsI; 5
PaccunThIBaTh 3HAYEHHs CHMIIBI TOKA M HanpsbkeHus Ha | KOHTPOJIBHOH paborer
5IEMEHTaX LEMH IIEPEMEHHOTO TOKA. Nod;
HccnenoBath  mpHHIMI — JeicTBUS — TpaHcdopmaropa. IK3aMeHa.
HccnenoBaTe NpUHLUN ACHCTBUS T€HEPaTOpa MEPEMEHHOTO
TOKA.
Hcnonp30BaTh MHTEpHET Ui IMOMCKa HH(OpManuud o
COBpPEMEHHBIX crloco0ax nepeaaydu JIeKTPOIHEPTHH.
dnekmpomaznummuple OcymecTBsTh panuorniepenayy u paauonpuém. | OLIEHMBAaHUE YCTHOTO
60JIHbI HccnenoBath CBOMCTBA  DJIEKTPOMArHWTHBIX  BOJH € | OMPOCa;

MTOMOIIIBIO MOOHITEHOTO TeneoHa.

Pa3BuBaTh I1IEHHOCTHOE OTHOIIEHHE K M3y4aeMbIM Ha
ypokax (u3MKA O00BEKTaM U OCBAaWBaeMbIM  BHJAM
nesaTeibHOCTH.  OOBSICHATh NPUHIUIHAIBLHOE —Pa3Iniue
MPHUPOJIBI YIIPYTHUX M AJIEKTPOMArHUTHBIX BOJH. M3marath
CyThb 9KOJIOTHYECKHX mpobiieM, CBSI3aHHBIX C
3JIEKTPOMAarHUTHBIMHU KOJICOAHUSAMHU ¥ BOJTHAMHU.

OOBSCHATH POJIb JJIEKTPOMATHUTHBIX BOJH B COBPEMEHHBIX
HCcciIeoBaHuSIX BeereHHOMH.

MUCEMEHHOTO OTIpOca;
JIOMAIITHETO 3a]JaHHUs;
TECTUPOBAHHUS;
CaMOCTOSITETbHON
paboThI; KOHTPOJIBHOM
pabotsl Ne4;
JK3aMeHa.

5. OnTuka

Ilpupooa ceéema

[IpumeHsTh HaA  TpakTHKE  3aKOHBI
MIPEIOMJIIEHHSI CBETA MPHU PEIIEHNUN 3ajau.
OnpenensTs CHEKTpajdbHbIE TPAHHUIBI YYBCTBHTEIHLHOCTH
YEJIOBEYECKOTro Tiasa.

Crpoutb N300pakeHUs IPEIMETOB, JaBaeMble TMH3AMU.
PaccuuTeiBaTh paccTOsHUE OT JHMH3BI 1O HW300pa)KeHHUs
IpeaMeTa.

PaccunTeIBaTh ONTHUYECKYIO CHITY JTHH3BI.

U3Mepars poKycHOE pacCTOSHHUE JIMH3BL.

OTPOXKEHUS U

OrneHrBaHUE YCTHOTO
oTpoca;

MMUCBMEHHOTI'O OITPOCa;
JIOMAIITHETO 3a/IaHus;
TECTUPOBAHHS,
n1a00paTopHO PaboThI
15, 16;
CaMOCTOSITEIILHOM
pabortsr;
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HcnpITEIBaTH MOICITH MHUKPOCKOIIa U TEJICCKOIIA.

KOHTPOJIBHOH paboThI
Ne5;sK3amena.

Bonnoeuvie ceoiicmea
ceema

Habmionate siBnenne wHTEphEpeHINH 3JICKTPOMArHUTHBIX
BOJIH.

Habmionats siBnenne Aupakiiny 31€KTPOMarHUTHBIX BOJIH.
Habmionate siBneHWe TONAPU3ALMN  DJICKTPOMATHUTHBIX
BOJIH.

M3mepsaTe UIMHY CBETOBOM  BOJIHBI
HaOnroneHuss  siBieHus uHTepdpepeHuuu. HaOnromaTs
apueHre audpakumu  cBera.  HaOmionmate — sBieHue
HOJApH3alid U JUCTIepCHH cBeTa. HaxomuTte paznmmums u
CXOJACTBAa MEXAy AU(PAKIUOHHBIM U AUCHEPCHOHHBIM
CIIEKTPaMH.

[MpuBomuTh TpHUMEpHl  MOSBICHHUS B  TPUPONE |
UCIIONIb30BaHMSI B TEXHUKE SBICHWH HHTEpQepeHInHy,
mudpaknuy, — TONApU3AIMM W JUCIEPCHH  CBeTa.
[epeuncnare METOABI MO3HAHHS, KOTOPHIE HCIIOJIL30BAHBI
NPY U3YYCHUH YKa3aHHBIX SIBICHUH.

o pesyjiabTaTtamM

OrneHnBaHNEe yCTHOTO
orIpoca;
MUCBMEHHOTO OTIpoca;
JOMAIITHETO 3aJaHHUs;
TECTHUPOBAHHS,
nmabopaTopHOM pabOTHI
17, 18;
CaMOCTOSTEJIbHOMI
paboTHI;
KOHTPOJILHOU PabOThI
Ne5;

HK3aMEeHa.

1. OcHoBbI cieNUATbHOI TEOPHU OTHOCHTEIHHOCTH

Ocnoeut
cneuyuanbHou
meopuu
OMHOCUMETbHOCHU

OO0BscHEeHNE 3HAYNMOCTH oIbITa MaiikenbcoHa — Mopiu.
DopmMynupoBaHUE OCTYJIATOB.

Oo0psacHenue 3 dexTa 3aMeIIeHnsT BpeMEHH.

Pacuer sHEpTUM MTOKOSI, UMITYJIbCA, SHEPTHH CBOOOTHOI
YaCTHUILbI.

BripaboTka HaBBIKOB BOCIPUHUMATh, aHAJTU3UPOBATH,
nepepadaThiBaTh U MPEABSIBIATH HHOOPMAIIHIO B
COOTBETCTBHH C MOCTABJICHHBIMHU 33/1a4aMU.

OlnieHMBaHKE YCTHOTO
OTpoca; MTUCEMEHHOTO
oTIpoca; JOMAITHETO
3aIaHUA;
TECTUPOBAHHS,
CaMOCTOSATEILHON
paboThL; KOHTPOIBHOM
padoTer Ne6;
JK3aMeHa

7. D1eMeHThI KBAHTOBOI (PM3UKH

Keanmoesas onmuka

Habnronate  ¢orosnexrpudeckuii  dpdexr. OOBACHITH
3akoHb!l CTOJIETOBA 1 aBJICHUE CBETA HA OCHOBE KBAHTOBBIX
IIPEACTABIICHUN.

PaccunthiBaTh MAaKCUMAJIbHYKO KHHCETHUYCCKYIO SHCPIURO

OrieHUBaHKUE YCTHOTO
oTpoca;
HCBMEHHOTO OITPOCa;
JIOMAIITHETO 3aIaHHUS;

3JIEKTPOHOB TIpH (OTOIEKTpHUECKOM 3D deKTe. TECTUPOBAHMS;
Onpenensth paboTy BHIXOJA OIEKTPOHAa MO rpaduky | CAMOCTOATEIBHOM
3aBUCUMOCTH  MAaKCHUMaJbHOM KUHETHUYECKOW SHEpPIruu paloThl; KOHTPOJIBHOI
(DOTOIIEKTPOHOB OT UaCTOTHI CBera. M3mepsth pabory | PaOOTBI Ne6;
BBIX0/1a 3JIEKTPOHA. SK3aMcCHa.
[epeuncnare  mpubOpsl  YCTAHOBKH, B  KOTOPBIX
npUMeHseTcs] 0e3UHEPIIMOHHOCTE(POTOIDPEKTA.
OOBICHATH KOPIYCKYJSIPHO-BOTHOBOM Jyaln3M CBOWCTB
(hoTOHOB.
OOBSICHATE pONb KBAaHTOBOM ONTHKH B  Pa3sBUTUHU
COBpEeMEHHON (PU3UKH.

QDusuxa amoma Habnronate nuHeHYAaTHIE CIIEKTPHL. OrneHnBaHUEYCTHOTO
PaccunteiBaTh 4acTOTy M JUIMHY BOJIHBI HMCIIyCKaeMoro | OmIpoca,

CBeTa IMpU TEpexoje aromMa BOAOpOJa U3
CTallMOHAPHOT'O COCTOSIHUSA B IPYTOE.

OOBSACHATH TPOUCXOXKICHHUE JIMHEHYATOTO CIIEKTpa aToma
BOZIOPO/Ia W Pa3JIMYUs JIMHEWYATBIX CIEKTPOB Pa3IHMYHBIX
ra3os.

HccnenoBars JIMHEHYATHIN CIEKTP.

Briunciienue 1JIMHBI BOJIHBI Jie bpoiisist yacTuils ¢

OIHOI'0

MMAICEMEHHOTO OTIPOCa;
JIOMAIIIHEro 3aaHus;
TECTUPOBAHHS,
CaMOCTOSATEIBLHOMN
paboThI;

KOHTPOJIBHOH paboThI
Ne6;
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W3BECTHBIM 3HAUEHHUEM HMITYJIbCA.
OOBSACHATH IPUHITUI JICHCTBHSA J1a3epa.
[IpuBoauTh  OpUMEPHl  HCIOIB30BAHUS
COBPEMEHHO! HayKe U TEeXHHKE.
Hcnonp3oBate MHTEpHET sl TOWCKa WH(pOpMauu o
MEePCIEKTUBAX MPUMEHEHHUS Jla3epa.

Jasepa B

OK3aMcCHa.

Duzuka amomnozo
aopa

PaccunThIBaTh SHEPTHUIO CBSA3M ATOMHBIX SIIIEP.

Ompenensats 3apsg W MaccOBOE YHCIO AaTOMHOTO s7pa,

BO3HHKAIOILETO B PE3yJIbTaTe paAHMOaKTUBHOTO pacmaja.

Borauncnsate SHEPTHIO, 0CBOOOKAAIOLTYIOCS npu

PaIMOaKTUBHOM pacHaje.

OnpenensaTe NPOAYKTHI SACPHON peaKuu.

BoeaucnaTe SHEpPruio, OCBOOOXKIAMOIIYIOCS TMPH SACPHBIX

peakisax. [loHmMaTte mTpeuMmyIiecTBa M HEIOCTATKH

HCIIOJIB30BAaHUSL ATOMHOW DSHEPrUM U HOHU3HPYIOIIUX

H3Hy‘-leHPII>i B IIPOMBINUJICHHOCTH, MEAUILINHEC.

W3narate CyTh 3KOJOTMYECKHUX MPOOJEM, CBSI3aHHBIX C

OMOJIOTMYECKUM JICHCTBHEM paMOaKTUBHBIX M3ITyIEeHHH.
[IpencraBnenue o XxapakTepe YeThIPEX TUTIOB

(byHAaMEHTaIbHBIX B3aMMOEHCTBUHN 3JIeMEHTapHBIX

YaCTHUIL[ B BUJIE TAOJIULIBL.

[TpoBoAUTE KIACCU(DHUKAIMIO IJIEMEHTAPHBIX YACTHUI[ IO UX

¢u3nYecKuM XapaKTepucTHKam(macce, 3apsay, BpEeMEHH

JKWU3HH, CTIHHY U T.JI.)

[ToHMMAaTh EHHOCTH HAYYHOTO MO3HAHUS MHpa HE BOOOIIE

JUTSL YEJIOBEUECTBA B LEJIOM, a JJIsl KaXKIOT0 00y4aromerocs

JMYHO, IIEHHOCTh OBJIAJICHNS METOIOM HAay4YHOTO TO3HAHUS

JUISL TOCTIKEHHS ycrexa B JI00OM BHIE NPaKTUIECKON

JIeSITEITbHOCTH.

OrneHrBaHKE YCTHOTO
oTpoca;
MMMCBMEHHOTO OITPOCa;
JIOMAIITHEro 3aJaHHus;
TECTUPOBAHUS;
CaMOCTOSATEIBLHOM
pabortsr;
KOHTPOJILHOU PabOThI
Ne6;

JK3aMeHa.

7. SBOJIIOIISI BCEJIEHHOM

Cmpoenue u
pazeumue Bcenennoii

Ucnonw3oBath MHTEpHET [uUIsi TOUCKA HW300pakeHUH
KOCMHUYECKHX OO0OBeKTOB W  uwHpopMamuum 00  Ux
0COOEHHOCTSX

OO6cy>xaaTh BO3MOXKHBIE CLEHAPHM 3BONIOLMU BceneHHOH.
Hcnonb3oBate MHTEpHET 11 TIOMCKAa COBPEMEHHOU
uHpopMam o pa3BuTHd  Bcenennoi.  OueHuBaTh
MHQOPMALMI0 C MO3WLUUM €€ CBOMCTB: JOCTOBEPHOCTH,
00BEKTUBHOCTD, MOJHOTA, aKTYaJIbHOCTh U T.J.

OneHuBaHUE YCTHOTO
OTpoca;
MUCEMEHHOTO OTIpOca;
JIOMAITHEr0 33/1aHHs;
TECTUPOBAHMS;
CaMOCTOSITEJIbHOMI
paboTsr;

9K3aMeHa.

Deonroyus 36e30.
Tunomesa
HPOUCX0IHCOCHUSA
Conneunoii cucmemot

Brruncmars SHEPTHUIO, 0CBOOOXTAIOTITYFOCS pu
TEPMOSACPHBIX PEAKIIHSIX.

DopMymHpPOBATH TPOOIEMBI TEPMOSIECPHON YHEPTETHUKH.
OOBsicHaTh BiusHue COJIHEYHOM aKTUBHOCTH Ha 3eMIIIO.
TlonumaTh posb KOCMHUYECKUX MCCIIEIOBAHUMN, UX HAy4yHOE
1 SKOHOMHYECKOE 3HAUYCHUE.
Obcyxaate COBpEMEHHBIE
CoJIHEYHOM CHCTEMBI.

TUIOTE3bl  IIPOUCXOXKIACHUSA

OrneHMBaHWE YCTHOTO
onpoca;
MMACEMEHHOTO OTIPOCa;
JIOMAIIHEro 3aJaHusd;
TECTUPOBAHUS;
CaMOCTOSATEIBLHOM
paboTsr;

JK3aMeHa.
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