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IHosicHuTEABLHAA 3AIINCKA

[Iporpamma  o6mieoOpazoBaTebHOM  y4eOHOM  AUCHUIIIMHBI  «DuU3HKa»
IpenHa3HaueHa s W3ydeHus (U3MKH B MNPOPECCHOHAIBHBIX 00pa30BaTEIbHBIX
opranmzanusax CIIO, peann3yromux 00pa3oBaTENIbHYIO IPOrpaMMy CPEIHEro OOIIEeTOo
o0Opa3oBaHus B Ipe/iesiax OCBOCHHUsSI OCHOBHOM MPOQecCHOHANbHON 00pa3oBaTeNbHON
nporpammbl CITO (OITOIT CTIO) Ha 6a3e 0OCHOBHOTO 00IIET0 00pa30oBaHUS C YUYETOM
MOJTyYeHUS TIOJTHOTO cpeiHero o0Opa3oBaHus B cOOTBeTCTBHHU ¢ TpeboBanusmu OI'OC
IIpU OATOTOBKE crienuanuctoB cpeanero 3seHa (IIICC3).

[Iporpamma paspaborana Ha ocHoBe TpedoBanuii ®I'OC cpennero oOiero
00pa30BaHUs, TPEIBIBISIEMBIX K CTPYKTYpE, COACPKAHUIO U pe3ysbTaTaM OCBOCHHS
yueOHON aucuuiuinHbl  «DPu3nka», B COOTBETCTBHMH ¢ PekoMeHmanmusMu 110
OpTraHM3allMy TIONYYCHHs] CpeIHEero oO0mero oOpa3oBaHHUA B MpeaelaX OCBOCHHS
00pa30BaTeNBHBIX MPOTPAMM CpeIHET0 MpodeCCHOHATBFHOTO 00pa3oBaHWs Ha 0Oase
OCHOBHOTO 00ImIero oOpa3oBaHusi ydeToM [IpuMepHON OCHOBHOI 00pa3oBaTENbHOM
IpOTpaMMBbI CPETHETO 00IIero oO0pa3oBaHusl, OJOOPEHHON pemeHueM (eaepaabHOro
y4eOHO-METOAMYECKOT0 OOBEAMHEHUsI TIO0 o0IIeMy o0pa3oBaHHIO (TIPOTOKON OT 28
utoHsa 2016 r. Ne 2/16-3).

Conepxxanne nporpamMmbl «Du3nKay HaIMpaBIIEHO HA JOCTIKEHUE CIIETYFOIINX
LeJeH:

* TUYHOCTHBIX:

— YyBCTBO TOPJOCTH W YBWKEHUS K HUCTOPUM W JOCTH)KCHUSM OTEYECTBEHHOM
(pu3nyeckoil HayKu;

— TOTOBHOCTh K IHPOJODKEHUIO 00pa3oBaHUS M IOBBIIEHUS KBaIM(PUKAUU B
N30paHHOM NpodeccroHaTbHON eATENbHOCTH;

— YMEHHE CaMOCTOSITENIHO J1I00BIBATh HOBBIE /JIs ce0s (pU3nuecKue 3HaHuS;

— YMEHHE BBICTpauBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIIEHHS B KOMaHJE IO
pEIIeHNIO O0IINX 3a/1a4;

— YMEHHE YHOpaBIsATh CBOEH IO3HABATEIbHOM JESITEIBbHOCTHIO, IPOBOAUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOT'O HHTEJIEKTYaJIbHOTO Pa3BUTHS;

* METanpeIMEeTHBIX:

— UCHOJb30BaHUE Pa3IMUYHBIX BUIOB MO3HABATEJIHOM JEATENBHOCTH Ui PELICHUS
bu3HIecKUX 3a/1a4;

— HCHOJb30BaHUE OCHOBHBIX MHTEJUIEKTYaIbHBIX ONEpaLlnii;

— YMEHHE TEeHEepUpOBaTh HJEH M OIpPENeNsATh CPEACTBA, HEOOXOAMMBIE M HUX
peanuzanuu;

— YMEHHE WHCIONb30BaTh pAa3lIMYHble HUCTOYHHUKH JUIsI MOJIydeHUs (U3NYECKON
uHbopMaImy;

— yYMEHHE aHAJIM3UPOBATh U MPEICTABISITh UHPOPMALIMIO B PA3IMYHbBIX BUIAX;

— yMEHHe MyOJUYHO MPECTABIATh PE3yIbTaThl COOCTBEHHOT'O UCCIIEI0OBAaHUS, BECTH
TUCKYCCHUH;

* IPEIMETHBIX:

— c(hOpPMHUPOBAHHOCTh TMPEACTABICHUNH O poNd U MecTe (U3UKH B COBPEMEHHOM
HAay4YHOU KapTUHE MUPA;

— BJAJICHUE OCHOBOIOJATAIOMINMH (PU3NYECKUMH TOHSATHAMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMU U TEOPUAMU;



— BJIaJICHUE OCHOBHBIMH METOJAMU Hay4YHOI'O MO3HAHUS, UCIIOJIb3YEMBIMU B (PU3UKE:
HaO0JII0ICHUEM, ONIMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

— yMeHHs 00pabaTbiBaTh pe3yJbTaThl H3MEPEHUM, OOHAPY)XUBATh 3aBUCHUMOCTD
MeXAy (U3HYECKUMU BEIMYMHAMH, OOBACHATH IMOJTYYEHHBIE PE3YNbTAaThl M J€JaTh
BBIBO/IbI;

— c(opMUPOBAHHOCTh YMEHUS PelIaTh (PUINUYECKUE 3a4a4H;

— c(OpMUPOBAHHOCTh YMEHHUS NPUMEHATH MOJYYEHHbIE 3HAHUS A OOBSCHEHUS
yCIOBUH MpOTEeKaHusl (PU3NUECKUX SIBICHUH B MpHUpOAE, MpodeccuoHalbHOU chepe u
JUTSL IPUHSTHS MPAKTUYECKUX PEIICHUN B TTOBCEIHEBHOM KU3HU;

—Cc(hOpPMUPOBAHHOCT, COOCTBEHHOM TO3UIMHM TI0 OTHOLICHHIO K (U3UYECKOM
uH(pOopMaIUu U JIp.

B nporpamMMmy BKJIIOYEHO cojJiepKaHHe, HaMpaBlIeHHOE HAa (OPMHpPOBAHUE Y
CTYJIEHTOB KOMIIETEHLIUH, HEOOXOAUMBIX i KadecTBeHHOro ocBoenust OIIOIT CIIO
Ha 0a3e OCHOBHOro oOmiero oOpa3oBaHHUS C TIOJYYEHHEM CpEAHEro oO0IIero
00pa3zoBaHus; MPOrpaMMbl TOATOTOBKH crienuanucToB cpennero 3seHa (IIICC3).

B nporpamme MPOIKCAaHO coJiepKaHue y4eOHOro MaTtepuana,
MOCJIEIOBATEIbHOCTh ~ €r0 H3Y4YEHHSs, pacipelefieHne y4eOHBIX 4YacoB, TeMaTHKa
pedepaToB, BHUABI CAMOCTOSITEIBHBIX pabOT, C Yy4eTOM CrHeuu(uKud Mporpamm
NOJIFOTOBKM  KBaTU(UIMPOBAHHBIX CIEIMAIMCTOB CPEHEr0 3BE€HA OCBaMBaeMOM
CHEIUATBHOCTH.



1. IACHOPT PABOYEM ITPOI'PAMMBbI OBIIEOBPA3OBATEJILHOI
YUYEBHOMU JVCLIUIIVIMHBI ®U3UKA

1.100mas xapakTepucTUKA JUCHUILIUHbI

B ocHoBe yueOHoW aucuumuinHbl «Du3uKa» JIEKAT YCTAaHOBKAa HA
dbopmupoBaHue y 00ydyaeMbIX CUCTEMbI 0a30BbIX MOHITUH (DU3UKHU U MPEICTABICHUN O
COBPEMEHHON (DU3MYECKON KapTUHE MHpa, a TaKXKe BbIpAa0OTKAa YMEHWH NpPUMEHSTbH
dbuznveckue 3HaHUS Kak B MPO(ECCHOHATBHOW AEATEILHOCTH, TaK U JJI PEIICHUS
KU3HEHHBIX 3a71a4.

MHorue moyoXKeHusi, pa3BuBaeMble (PU3HUKOM, pacCMaTpUBAIOTCA KaK OCHOBA
CO3JIJaHUsI M HUCIOJIb30BaHUSI UH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUM
(UKT) — opHoro wu3 HauOojiee B3HAYMMBIX TEXHOJOTHMUECKUX JTOCTHMIKEHUM
COBPEMEHHOM ITUBUIN3AIINH.

dusnka JaeT KIHY K MOHUMAHUIO MHOTOYHUCIIEHHBIX SIBJIGHUM M MPOIECCOB
OKpY’Karomiero mupa (B €CTeCTBEHHOHAYYHBIX OO0JIACTSIX, COLMOJOTHH, DKOHOMHUKE,
s3bIKe, JUTEeparype u ap.). B duszuke GopMupyroTcss MHOTHE BUJIBI JI€STEILHOCTH,
KOTOpbIE UMEIOT METalpeJAMETHBIN Xapaktep. K HUM B mepByrO ouepeib OTHOCSTCS:
MOJICIMPOBAaHNE OOBEKTOB U TMPOIECCOB, TPUMEHEHHUE OCHOBHBIX METOJIOB TMO3HAHMSI,
CUCTEMHO-MH(DOPMAITMOHHBIN aHanu3, (HOpMYyJIUpPOBAHUE TUIOTE3, aHAIM3 W CHUHTE3,
CpaBHEHHE, O0000IIeHHE, CHUCTEMATHU3allvs, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX
CBsI3€l, TOMCK aHAJIOrOB, yMpaBieHHWE OO0OBeKTaMu U TporeccamMu. MIMeHHO 3Ta
JUCLUUIUIMHA TTO3BOJIAET MO3HAKOMHUTH CTYJEHTOB C HAyYHBIMU METOAAMU NO3HAHMS,
HAy4HTh UX OTINYATh TUIIOTE3Y OT TEOPUHU, TEOPHUIO OT HIKCIEPUMEHTA.

OO6nanas JOTMYECKOM CTPOMHOCTHIO W ONMHUPAsCh Ha HKCIIEPUMEHTAIbHBIC
dakTbl, yueOHas nucuurinHa «Du3ukay GOpMUPYET y CTYACHTOB MOJJIMHHO HAYYHOE
MupoBo33peHue. Ouznka sBIsSeTCS OCHOBOM YYEHHUs O MaTEpPHAIIBHOM MHUPE U pelIaeT
poOJIEMBI ATOTO MHUpa.

Teopetnueckue cBeneHus 1o (GU3HKE JOMONHSIOTCS JAEMOHCTPAIUSIMU H
71a00paTOPHBIMU PabOTaMH.

N3yuenne  oOmieoOpa3oBaTeIbHON  y4eOHOM  AUCHUILIMHBI  «DuU3HKa»
3aBepINAeTCsl TMOJIBEICHUEM HTOTOB B (OpMe SK3aMEHa B paMKax MPOMEKYTOUHOU
arrectauu ctyaeHToB B mporecce ocBoeHus OIIOIT CITIO ¢ monydyeHueM CpeHero
obmero oopazopanus (IIIICC3).

1.2. Ob6aacTh NPpUMEHEHUSI TPOrPaAMMbI

PabGouass mporpamma ucnuruimHEbl Puszmka o00mMEoOpa30BaTEIBHOIO ITHUKIIA
paspaboTaHa ¢ IEIbI0 pealn3aldd cpeaHero (MOJIHOTOo) olmiero oOpa3oBaHUS B
npenenax OIIOIl mo cmenuaabHOCTAM TEXHHUYECKOTO TPODHUIS IMOTydaeMOoTo
npodeccruonansHOTO 00pa30BaHMUS.

1.3. MecTto tucuuimuinabl B ctpykrype OITOII

B yueOnpix mmanax I[MIICC3 mecto yueOHON  muctmmiinHbl Quzuka — B
cocTaBe 0011e00pa30BaTENbHBIX YUYEOHBIX AUCIUIUIMH MO BBIOOPY, (DOPMUPYEMBIX M3
oOsi3atenbHbIX npeaMeTHbix obnacter ®I'OC cpemgnero obmiero oOpa3zoBaHus, AJis
cneuuanseHocteir  CIIO  cootBercTByrOmiero  npoduiiss  npodeccuoHanbHOTO
00pa3oBaHUsI.



1.4. llesan u 3axa4n 001me00pa3oBaTeIbHON Y4eOHOI TMCHUIIMHBI — TPeOOBAHUS
K pe3yJbTaTaM OCBOEHMS JUCIUILIUHbI

OcBoeHne coaepkaHusi ydyeOHOW AuCUUIUIMHBI Du3nka obecreynBaeT
JTOCTH>KEHUE CTYyJACHTaMU CIEAYIOUUX Pe3yIbTaTOB:
* IMYHOCTHBIX:
— UYyBCTBO TOPJOCTH U YyBAXEHUS K HUCTOPUU U JIOCTUKEHUSM OTCUYECTBEHHOM
buznyeckod Hayku; (QU3MUECKH TPaMOTHOE TOBEACHHE B MpoQecCUOHATBLHON
JEeSATENbHOCTU U OBITY MpU 00palIeHUuH ¢ MpUOOpPaMH U YCTPOHUCTBAMH;
- OCO3HAHWE MPUOPUTETHON IIEHHOCTH JIMYHOCTH YEJIOBEKA; YBaXKCHUE COOCTBEHHOU U
Yy>)KOM YHUKaJIBHOCTH B pPa3JIMYHBIX CHUTyalMsX, BO Bcex ¢dopmMax © BHUAaX
NeSATEeIIbHOCTH
— TOTOBHOCTh K TPOJIOJDKEHUIO OOpa3OBaHUS M TOBBIMICHUS KBaTH(PUKAIUUA B
n30paHHON NpodecCHOHATBHON JEATeIbHOCTH W OOBEKTUBHOE OCO3HAHUE POJU
(bU3UYECKUX KOMIIETEHIIUNA B 3TOM;
— YMEHHE HCIOJb30BaTh JIOCTH)KCHUS COBPEMEHHOW (PU3MYECKOM HAyKU W
(GU3UYECKUX TEXHOJIOTUH JyIsi TIOBBIIMICHUS COOCTBEHHOIO HMHTEJUICKTYaJIbHOTO
Pa3BUTHA B BEIOpAHHON NMPOGECCUOHAIBHON eI TEHBHOCTH;
— YMEHHE CaMOCTOSITeJIbHO J00bIBaTh HOBBIE JIsi ceOs (puznueckue 3HAHUSA,
UCIIONIB3YS JIJISl TOTO JOCTYITHBIC HCTOYHUKU WH(POpMAIINHY;
— YMEHHE BBICTPAaWBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHUS B KOMaHJE IIO
pEelIeHHI0 O0IMX 3a7ay; MPOSIBJICHUE HABBIKOB COTPYAHHYECTBA CO CBEPCTHUKAMH,
JIEThbMU MIIQJIIIETO BO3pacTa, B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIECTBEHHO
MOJIE3HOM, yueOHO-UCCe0BATEIbCKOM, MPOSKTHOM U IPYTUX BUAAX JAEATEIBHOCTH;
— YMEHHME yIpaBlIsATh CBOEW TO3HABATEJIBHOM [JEATEIBHOCTBIO, IPOBOJIUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaIbHOTO Pa3BUTHS;
- 3a00Ta 0 3aIuTe OKpY>Karolel cpeibl, COOCTBEHHON U 4y»O0i 0€301MacHOCTH, B TOM
qucie udpoBo;
* MeTamnpeJIMeTHbIX:
— HCHOJIb30BaHHUE PA3JIMYHBIX BUJOB MO3HABATEIBHON JEATEIBHOCTH IJIS PELICHUS
¢uznuecknx 3amad, MPUMEHEHHE OCHOBHBIX METOJOB TMO3HaHUS (HaAOIIO/IEHUS,
ONMCAHUsA, W3MEpPEHMs, OHKCIEPUMEHTA) [Js H3YYECHHUS Pa3JIMYHBIX CTOPOH
OKPY’KAIOIIEH ICHCTBUTEIBHOCTH;
— HCIOJIb30BAHHE OCHOBHBIX HWHTEJUIEKTYaJbHBIX ONEpaluii: NMOCTAHOBKHU 3aJadH,
dbopMynupoBaHHS THIOTE3, aHajduW3a © CHHTE3a, CpaBHEHHUS, O0OOOIIEHUS,
CUCTEMATH3allUM, BBIABICHUS NPUYMHHO-CICIACTBEHHBIX CBSI3€H, MOMCKAa aHAJOrOB,
(dbopMynHpOBaHUS BHIBOJIOB JJIsl M3yUYEHHUS PA3NTHUHBIX CTOPOH (PU3NUECKUX OOBEKTOB,
SBJICHUA W TIPOIIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOAMMOCTHh CTATKUBATHCS B
npodeccruoHanbHOM cdepe;
— yMEHHE TEHEpHpOBATh HJIEU M OIPEACNSTh CPEICTBA, HEOOXOAMMBIC IJIsI WX
peanuzaiuy;
— yMEHHE WCTOJb30BaTh PA3IUYHbIC HWCTOYHUKH [JISI TIOMyYeHHS (PU3HUECKOU
nH(pOpMaIK, OLIECHUBATH €€ IOCTOBEPHOCTH;
— YMEHHE aHAJIU3UPOBATH U MPEACTABIATH HHPOPMAIUIO B Pa3TUUHBIX BUIAX;
— yYMEHHE MYyOJIMYHO MPEJICTABISITh PE3YJIbTaThl COOCTBEHHOTO UCCIIEIOBAHMS, BECTH
JIMCKYCCHUH, IOCTYITHO U TAPMOHHUYHO COYETask cojepkaHue u (hopMbl MpeCTaBIIeMOI
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uH(popMaImy;

* NIpeIMeTHBIX:

— chOpMUPOBAHHOCTh MPEJICTABICHUN O POJM U MecTe (PU3UKU B COBPEMEHHOMU
HAay4yHOM KapTUHE MHUpa; MOHUMaHHE (PU3MUECKON CYIIHOCTH HaOIIOAaEMbIX BO
Bcenennoil saBnenuii, ponu ¢pu3nku B GOpMUPOBAHUU KPYrozopa U (pyHKIIMOHAJIbHON
IPAaMOTHOCTHU Ye€JI0BEKA JJIS PEIICHUs MPAKTUYECKUX 3a/aY;

— BJIQJICHUE OCHOBOTMOJIATAIOIMMNMU (PU3NUYECKUMU MOHATUSIMHU, 3aKOHOMEPHOCTSIMU,
3aKOHAMHU M TEOPHUSIMHU;, YBEPEHHOE HCIOJIb30BaHUE (HU3UYECKOW TEPMHUHOJIOTUU U
CUMBOJIUKU;

— BJIQJICHUE OCHOBHBIMU METOJIaMHU HAYYHOTO MO3HAHUS, UCTIOJI3YEMBIMU B (DU3HUKE:
HaOJII0/ICHUEM, ONMCaHUuEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

— yMeHHs 00pabaThiBaTh pe3yJbTaThl HU3MEPEHUM, OOHAPY)XUBATh 3aBUCHUMOCTH
MEXITy (PU3NUECKUMU BEIMYUHAMHU, OOBICHSATH TMOJIYYEHHBIE PE3ylbTaThl U JeJIaTh
BBIBOJIBI,

— ¢chOpMUPOBAaHHOCTh YMEHHUS pelllaTh PU3NUYECKUE 3a]1auu;

— chOpMUPOBAHHOCTh YMEHHSI TPUMEHSTH IOJYyUYCHHbIC 3HAHUS ISl OOBSICHEHHS
yCJIOBHI TIpoTeKaHusi GU3UYECKHUX SBICHUN B MpUpOe, TpodeccuoHansHol chepe u
JUTSL IPUHSTHS MPAKTUYECKUX PEIICHUN B TTOBCETHEBHOM KU3HU;

— chOpMUPOBAHHOCTh COOCTBEHHOM TMO3HWIIMKM IO OTHOIICHHID K (PU3HYECKOM
uH(}OpMaIINH, MTOJTYyIaeMOUN U3 Pa3HBIX HCTOYHUKOB.

B pesynbrare oCBOEHUS JUCHUIUIMHBI OOYYaIOIIMICS JOJDKEH OBJIAJETh
oOmumu (00I1Iey4eOHBIMI ) KOMIETEHIIUAMMU :

OK 1. IloHumaTh CyImIHOCTh M COIHAJIBHYI) 3HAYMMOCTH CBOEH Oymyiien
npodeccuu, MPOsBIATh K HEW YCTOWYMBBIN HUHTEpEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO [I€ATE€IHLHOCTb, BHIOMpPATh THUIIOBBIC
METOJIbI W CIOCOOBI BBINOJHEHUS NPOPEeCcCUOHANBHBIX 3a]lay, OICHUBATh UX
3¢ PEKTUBHOCTH U Ka4eCTRBO.

OK 3. [lpunumarth pemieHus B CTaHJAPTHBIX U HECTAHIAPTHBIX CUTYaIUsX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBIATh TOUCK U MUCTIOJIb30BaHHE HHGOPMAITUN, HEOOXOIUMOM JIJIst
() PEKTUBHOTO BBIMOJHECHHUS MPOGECCHOHAIBHBIX 3ada4, NPOo(PEeCcCHOHATBHOTO H
JUYHOCTHOTO Pa3BUTHA.

OK 5. Ucnonp3oBath MH(OPMAITMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHH B
poecCHOoHaNBHOM e TEIBHOCTH.

OK 6. PaboTtath B KOJIJIEKTHBE M KOMaHE, d()PEKTUBHO 00IIATHCS ¢ KOJIJIETraMH,
PYKOBOJCTBOM, ITOTPEOUTEISIMHU.

OK 7. bpats Ha ce0s OTBETCTBEHHOCTh 3a pabOTy HWIEHOB KOMAaHbI
(MOTYMHEHHBIX), PE3YJIbTAT BHIMIOJHEHUS 3aIaHUM.

OK 8. CamocTosiTenbHO ~ ONpEeAeNATh  3adadud  NPOo(hEecCHOHATBLHOTO |
JUYHOCTHOTO pa3BUTHSI, 3aHUMATHCSI CaMOOOpa30BAHMEM, OCO3HAHHO IJIAHUPOBATH
MOBBIIIEHUE KBATU(DUKALIUH.

OK 9. OpueHTHpOBaTECS B YCIIOBHSAX  YaCTOM  CMEHBI  TEXHOJIOTHU
B Mpo(eCCUOHATIBHON JIESITEIbHOCTH.

OK 10. OGecneunBaTh Oe€30macHbIE YCIOBUS Tpylda B MNpodhecCHOHAIBHOU
NeATEeIbHOCTH.



1.5. poduavuas COCTABJIAKIAA (HaAnpaBJICHHOCTD)
001Ieo0pa3oBaTe IbHOM TUCHMILIMHBI

[Ipu ocBoennn cneunansHocTel CIIO ecTecTBEHHOHAYYHOrO NPOQUIIs
npodeccuoHanbHOro 00pa3oBaHus (usuka uzydaercss Ha 0azoBoMm ypoBHe DPI'OC
cpenHero obmero oopasoBaHus, npu ocBoeHnu crnenuanbHocTeil CIIO TexHuyeckoro
npoduis npodecCuoHaAIbHOTO 00pa3oBaHusl (U3MKa U3ydaeTcs Oojiee yriryOJaeHHO,
Kak mpoduiapbHas ydeOHas TUCIHUIUIMHA, YYWTHIBAIOMIAs CHEIU(PUKY OCBAMBAEMBIX
CIICLIUAJIbLHOCTEM.

B conmepxanum y4eOHOW JAMCUUIUIMHBI «Duszuka» npu NOATOTOBKE
oOydYaromuxcs MO CHEUAIBHOCTAM TEXHUYEeCKoro mnpoduiis mpodeccruoHaIbHOTo
oOpa3zoBaHus NPO(UIBHON COCTaBISIOLIECH SBISETCS pasien «DIEKTPOJAMHAMHUKAY,
Tak Kak OOJIBIIMHCTBO CHEIUATbHOCTEN, OTHOCSIIUXCS K 3TOMY IPO(UIII0, CBA3aHBI C
ANEKTPOTEXHUKON U 3neKTpoHuKou. [Ipu nmonydyenun cpeanero obuiero oOpazoBaHus
Ha ocHoBe [IIICC3 yuebOnas mucuuminHa «Dusuka» u3ydaercs Mo CHelUaTbHOCTH
08.02.11. Ympasnenue, sKkcruryaTals 1 o0CIyKMBaHHE MHOTOKBAPTUPHOIO JIOMA.

®uznka  UMeeT  O4YeHb  OOJBIIOE M BCEBO3pacTalollee  YHUCIO
MEXTMCITUTUIMHAPHBIX CBS3€H, MPUYeM Ha YpOBHE KakK MOHSATHIHOTO ammapara, Tak 1
uHcTpymeHTapusi.  Cka3zaHHOe  TO3BOJISIET  paccMaTpuBaTth  (U3MKY — Kak
METaIUCITUTUIMHY, KOTOPask MPEIOCTABIISCT MEXAUCIIUITIMHAPHBIN S3BIK JIJISI ONTMCAHUS
Hay4YHOW KapTHHBI MHpA.

®uzrka SBISIETCS CUCTEMOOOPa3yroHMM (HaKTOPOM JJisi €CTECTBEHHOHAYUHBIX
y4eOHBIX MPEIMETOB, TTOCKOJbKY (hPU3MUYECKUE 3aKOHBI JIE)KAT B OCHOBE COZEpP>KaHUSA
XUMHH, OuoJIOrTMH, Teorpaguu, acTPOHOMUU U  CIHEUUATIBHBIX  JIUCUUILIIUH
(TexHUYeCKass MEXaHUKa, JIEKTPOTEXHUKA, JIEKTPOHUKA U Ip.). YueOHas TUCIUILINHA
«Du3uKa» Cco3/1aeT yHUBEPCAIbHYIO 0a3y NIl U3ydeHUs OOIIenpoPecCHOHANbHBIX U
CHEIUANbHBIX JUCIMIUIAH, 3aKiIaabiBas (YHIAMEHT [JIs MOCIEAyIONIero oOydeHus
CTYJICHTOB.

1.6. KoauvyecTBO 4acoB, OTBeJeHHOe HAa OCBOCHHE MNPOrPaMMBbI
001Ieo0pa3oBaTeJIbHOM TUCHMILIMHBI
Texanveckuit mpoduiib TpodeccHoHATEHOTO 00PA30BAHMSL:
MaKcuMaJibHas yueOHas Harpy3ka — 181 yvac;
oOs3aTeNnbHas ayaquTopHas yueOHas Harpyska — 121 gac;
camocTosiTeNbHas (BHeayauTopHas) pabora — 60 gacos.




2. CTPYKTYPA H COJEP)KAHUE OBIIEOBPA3OBATEJIBLHOI
YYEBHOMU JUCHUIIVINHBI PU3UKA

2.1. O0bem o00meoOpa3oBaTe/IbHON y4eOHOH IUCUMIUVIMHBI M BH/IbI Y4eOHOMH

padoTbI

Bua yyeOHoM padoThI

O0neM yacoB

TeXHHYECKHH NPoPuJib

MakcuMmanbHasi yueOHas Harpy3ka (Bcero): 181
Oobs13aTes1bHAR ayAUTOPHAA y4eOHAsl HArpy3Ka (Bcero) 121
B TOM YHCIIE:

nabopaTopHbie pabOTHI 24
KOHTPOJIbHBIE pabOThI 10
CamocTosiTeqibHas paboTa o0yyarierocs (Bcero) 60
B TOM YHCJIE:

BHEAyAUTOPHAsI caMOCTOsATEIbHas paboTa (oTyeTHas ) 25

IIpome:xkyTouHas arTecTauus B (popMe IK3aMeHa
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TeMbl HHAMBHUAYAJIBHBIX IPOEKTOB 110 (PHU3UKE

. BpenHoe n none3Hoe TpeHue.
. 3AKOHBI COXPAaHEHUs B MEXaHHUKE.
. PeakTnBHOE IBMXKEHNE B COBPEMEHHOM MHUPE.

. Kunkue kpucramisl. [I[pumMeHeHne :KUAKUX KPUCTAIIIOB.

1

2

3

4

5. 3Byk. Brusinue 3Byka Ha )KMBBIE OPraHU3MbBI U YETIOBEKA.

6. duddysus B npupoze. Auddy3us B qomalHux onbiTax.

7. Kunenue. 3aBUCUMOCTb BPEMEHH 3aKUIIaHUS BOJBI OT €€ KauecTBa.

8. ArperatHble COCTOSIHUSI BelllecTBa. B3anmHbIe mpeBpalieHusi KUIKOCTEH U Tra3oB.
@da30BbIE IEPEXOIBL.

9. Bna)xHOCTh BO3/IyXa U €€ BIMSHHUE Ha 37J0POBBE UEIOBEKA.

10. AtmocdepHoe maBieHHE — TOMOIIHUK 4YeloBeKa. ATMocpepHOe IaBJICHUE B
YKU3HH YeJIOBEKa.

11. Bakyym. Bakyym Ha ciyx0e y yenoBeka. DHeprust pu3n4eckoro Bakyyma.

12. ConpoTuBJeHHE Tela YelIOBEKa. 3aBUCHUMOCTh CONMPOTHBIICHHS Tela YeIOBEKa OT
COCTOSIHUS KO>KHOTO TTOKPOBA.

13. CoBpemenHsbie cpeacTBa cBsa3u. CoToBasi CBsI3b. BiusHue U3nydeHUs, UCXOISIIETO
OT COTOBOTO TeneoHa, Ha OPraHU3M YeIOBeKa.

14. MonHust — Ta30BbIH pa3ps/ B MPUPOTHBIX YCIOBHUSIX. MOTHHUEOTBO.

15. OcHoBbl TeneBuAeHUs. TeneBuaeHne Buepa, CEroHs 1 3aBTpa.

16. OnTruueckue sIBJICHUS B IIPUPOJIE.

17. KoncTpykuus u Bufbl j1a3epoB. JIazepHble TEXHOJIOTHH U UX UCIIOJIb30BaHHUE.

18. dudpakius B HamIEH )KU3HU.

19. ®orosnementsl. DoTodddexT. [Ipumenenue spierus Gorodddexra.

20. Dxoyoruyeckue mpoodIeMbl M BO3MOKHBIC ITyTH X PEIICHHUS.
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2.2.1 TemaTn4yecKUil IJIAH U coAepKaHNe y4eOHO! TucHUIIUHbI DU3nKa
(TexHnuyeckuii npoduab NPodhecCHoHAIbHOI0 00Pa30BaHN)

HaunmenoBanue Coaepikanue yueOHOro MaTepuaJa, JJaboparopHbie padoThl, IPaKTHYECKHE 3aHATHS, O6bemM | YpoBeHb,
pa3/IeJIOB M TEM caMoCTosiTe]IbHAasi paboTa 00y4yaommXxcst 4YacoB  |OCBOEHHs|
1 2 3 4

Beenenne | ®usnka — QyHAaMEHTaIbHAs Hayka O npupoje. EcTeCTBEHHO-HAyYHBIM METOJ[ TIO3HAHUS, €T0 BO3MOYKHOCTH W TPAHHIIBI 21210 1
MPUMEHUMOCTH. OKCIIEPHUMEHT W TEOpPHUS B TPOIECCe IMO3HAHUS TPHPOJAbl. MojaenupoBaHue (PHU3UUYCCKUX SBICHUN H
mporeccoB. Poiib JKkcriepuMeHTa M TEOPUM B Ipollecce IMO3HaHUs Npupoabl. Dusmdeckas BenwuuHa. [lorpemHocTH
u3MepeHuil (pu3nvecknx BeMMuuH. Du3nyeckue 3aKOHBL. ['paHHIBI MPUMEHUMOCTH (QHU3UYECKHX 3aKOHOB. [loHsATHE O
¢duznyeckoil kapTuHe Mupa. 3HaueHue Gpusuku npu ocsoenuu cnenuanpHocrel CIIO.

Paznen 1. | MEXAHUKA 36/24/12

Tema 1.1. Kunematuka 6
Mexannueckoe nerkenue. [lepemenienue. [Tyrs. CkopocTs. PaBHOMEpPHOE PSAMOJIMHEIHOE IBUKEHHUE. 2 1,2
VYckopenue. PaBHoniepeMeHHOE TIPSIMOJIMHEHHOE IBUKEHUE. 2 1,2
CBobOosiHOe najienue. [IBukeHue Tenna, OpoleHHOro MoJ1 YIJIOM K TOpu30HTY. PaBHOMEpHOE NBMKEHHE MO0 OKPYKHOCTH. 2 1,2

Tema 1.2. | 3akonnl Mexanuku HeioTona 8
ITepsriit 3akoH HetoTona. Cuita. Macca. Umnynbsc. Bropoii 3akoH HerotoHa. OCHOBHOM 3aKOH KJIACCUYECKOW TMHAMUKMU. 2 1,2
Tperwnit 3akon HetoToHa. 3akoH BceMupHOTo TsAroTeHus. [ paButarmonHoe mose. Cuia Tspkect. Bec. CiocoObl n3MepeHus 2 1,2
Macchl Te1. CHIlbl B MEXaHHKE.
Jlabopamopnuvie padomot: 2
Ne 1. UccnenoBadue NBUKEHUS Tela O ACHCTBUEM ITOCTOSHHON CHJIBI. 2
No 2. VccnenoBanue 0COOEHHOCTEH CHITBI TPEHUS (CKOJIBKECHHUS ). 2

Tema 1.3. | 3akoHBI cOXpaHeHHs B MeXaHHKe 10
3aK0oH COXpaHEHUs UMITYJIbca. PeakTHBHOE NBHIKEHUE. 2 1,2
Pabota cunsl. PaboTa moteHraibHbIX Ciil. MOIIHOCTb. 2 1,2
Ouneprusa. Kunernueckas sneprus. [loTeHuuanbHas sHeprus. 3aKOH COXpaHEHMs] MEXaHMUYecKoW sHepruu. [Ipumenenue 2 1,2
3aKOHOB COXPaHEHHUSI.
Jlabopamopnusie padomot: 2 2
No 3. CoxpaHeHne MEXaHMUECKON SHEPTHH MIPH TBUKEHUH TeJa MO ISHCTBUEM CHII TSDKECTH U YIIPYTOCTH.
Konmponvnaa padoma Ne 1 no pazneny «MexaHHKay 2 3

Buowt oesamenvnocmu na yueonvlx 3aHAMUAX:

[IpencraBieHre MEXaHUYECKOTO JBIDKEHHUS Tela YpPaBHEHUSMHU 3aBHCHUMOCTH KOOPAMHAT U TPOEKIMEH CKOPOCTH OT
BpemeHH. [IpencTaBieHe MEXaHUYECKOTO JBIKEHUS Tella rpauKaMu 3aBUCUMOCTH KOOPAWHAT U MPOEKIHeH CKOPOCTH OT
BpemeHH. OnpeeneHue KOOpANHAT MPOUIEHHOTO MyTH, CKOPOCTH M YCKOPEHHS Tela Mo rpadukam 3aBUCHUMOCTH KOOPJAWHAT
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U IpOEKUUH CKOPOCTH OT BpeMeHHu. OlpeneneHue KOoOpAUHAT IMPOWIEHHOIO IYTH, CKOPOCTH M YCKOPEHHUs Tena IO
YpPaBHEHUSM 3aBHCUMOCTH KOOPAWHAT M MPOEKIMI CKOpocTH oT BpeMeHu. [IpencraBnenne nupopmanuu o BUaaxX ABHKEHUS
B Buje Tabmuubl. [IpoBeneHue CpaBHHUTENBHOTO aHANIM3a PABHOMEPHOTO M PABHOIEPEMEHHOTO [BM)KCHUH. YKa3zaHHe
WCIOJIb30BAHUS TIOCTYNATEIBHOTO W BpAIIAaTEIbHOTO JBIDKEHUH B TexHuke. llpeacraBienue wuHbopManmum O BHAAX
JBUKEHMS B BUAE Tabnuupl. [IppuMeHeHne 3ak0Ha COXpaHEHUs] UMITYJIbca Ul BBIYMCIIEHUS M3MEHEHUI CKOPOCTEW Tel MpH
uX B3aUMOJeHcTBUAX. OnpeeNieHne MOTEHIIMAIBHOW SHEPTHU YIIPYTo 1e(OPMHUPOBAHHOTO TEJa 10 U3BECTHOM AedopMariu
U KEeCTKOCTH Tena. [IpuMeHeHne 3akoHa COXpaHEHUsT MEXaHUYECKOM SHEPTHH IIPU pacdeTax pe3yJbTaTOB B3aUMOJIEHCTBUI
TEJ TPABUTAIIMOHHBIME CHJIAMHU U CHJIaMH YIpyrocTd. OObsICHEHUE IEMOHCTPAIIHOHHBIX SKCIEPUMEHTOB, TIOATBEPIKIAFOIINX
3aKOH UHEPIIUHU.

N3mepenue maccel Tena; M3mepeHue CHibl B3aMMOJEHCTBHS Tell; BeluMciaeHNEe 3HAYEHUs CUJ MO0 W3BECTHBIM 3HAYEHUSIM
MacCc B3aUMOJCHUCTBYIOIIMX TeJl M HMX YCKOPEHHH; BbIYKMCIIEHME 3HA4Y€HHMs YCKOPEHMM Tel II0 W3BECTHBIM 3HAYCHUSIM
nercTByronux cuwil U macc Ten; CpaBHEHUE CHMIIBI JEHCTBUS U IpOTUBOJAEHCTBUSA; [IprMeHeHue 3akoHa BCEMHPHOTO
TATOTEHUS MPU pacyeTax CUJI U YCKOPEHHUH B3auMojieHCTBYROIIUX Tes; CpaBHEHUE YCKOPEHHs CBOOOJHOTO MajJeHUs Ha
mraneTax COJHEUYHON CUCTEMBI,

Brienenue B TekcTe yueOHHKAa OCHOBHBIX KaT€ropuil HaydHOU HH(pOpMaIH

Camocmoamenvnan paboma no pazoeny 12
Camocmossmenvhas paboma: 6 2,3
BrinosHeHUe qoOMaNIHUX 3a1aHui 110 pa3aeny « MexaHnuka»
Bueayoumopnasa camocmoamenvnaa paboma (omuemnasn):
No 1. Pemienue 3amau o teMe «JluHamMuka MaTepuaibHON TOYKI) 3
No 2. Pemienue 3aay 1o teMe «3aKOHbI COXPAHEHUS B MEXaHUKE» 3
Paznen 2. | MOJIEKYJIAPHASA ®U3UKA. TEPMOJANHAMUKA 22/14/8
Tema 2.1. | OCHOBBI MOJIEKYJISIPHO-KHHeTHYeCKOM Teopuu. UneanbHblil ra3 2
OcHOBHbBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETHUECKOH Teopun. Pa3smepbl M Macca MoJieKyl U aromMoB. bpoyHoBckoe 2 1,2
nsuxkenue. Juddysus. Cunbl U 3HEPrUs MEKMOJEKYISIPHOro B3aumoaeicTBus. CTpoeHHe ra3o00pa3HbIX, KUAKUX U
TBepAbIX Tesl. CKOpPOCTH IBWKEHHS MOJIEKYN M UX u3MepeHue. Mneanbnbiit ra3. /laBnenue raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KHHETUYECKOH Teopuu Tra3oB. Temmeparypa u ee wu3MepeHue. ['azoBbie 3aKOHbI. AOCONIOTHBIA HYIb
TeMIeparypbl. TepMoauHaMHuecKas IIKalla TeMIepaTypbl. YpaBHEHHE COCTOSHHS WJIeallbHOTO ra3za. MossipHas rasoBas
MTOCTOSIHHASL.
Tema 2.2. OCHOBBI TEPMOJIMHAMHKH 2
OcHoBHbBIE TOHATHS U ompeneleHus. BHyTpeHHss sHeprus cucTembl. BHYTpeHHsis sHeprus ujaeanbHoro rasza. PaGora u 2 1,2

TEIUI0Ta Kak (GopMbl Nepeaayn SHepruu. TemnoeMKoCTb. Y ienbHas TEeII0eMKOCTb. Y paBHEeHUe TemioBoro 6ananca. [lepsoe
Hayajio TepMOAUMHAMUKU. AnuabaTHbiii mpouecc. [Ipunnun neiictBus TemsoBoil Mammubl. KIIJ[ TemioBoro nsuraresns.
Bropoe Hauano tepmoauHamMuKu. TepMoarHaMuUecKas IIKana TeEMIEpaTyp. XOJI0 WIbHbIE MAIMHbI. TEeIIOBbIE ABUTATENH.
OxpaHa npupobl.
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Tema 2.3.

CBoiicTBa mapos

Wcnapenue u konaeHcanus. HacpllieHHbIN nap 1 ero cBoiicTBa. AOCOJIOTHASA U OTHOCUTEIIbHAS BJIAXHOCTH BO3yXa. Touka
pocsl. Kunenue. 3aBUCMMOCTb TEMIIEpATypbl KUIIEHUs OT JaBjieHusl. [leperpeTslii nap U ero MCHoJb30BaHUE B TEXHUKE.

N

1,2

Jlabopamopnusie pabomot:
Ne 4. I3mepeHue BIaXXHOCTH BO3yXa

Tema 2.4.

CBoiicTBa JKMAKOCTEM

XapaKkTepucTUKa >KUIKOTO COCTOSIHUS BellecTBa. lIOBEpXHOCTHBIM CIOH JKUAKOCTU. DHEPIrUsi MOBEPXHOCTHOIO CJIOSL.
SIBneHus Ha IpaHMIIE JKUJIKOCTH C TBEpAbIM TejaoM. KanusuisipHble sSiBIeHUS.

N |

1,2

Jlabopamopnuie padbomut:
No 5. 3MepeHne NOBEpXHOCTHOTO HATSKEHUS AKUJTKOCTH.

Tema 2.5.

CBoiicTBa TBEepAbIX TeJl

XapakTepucTUKa TBEPAOrO COCTOSIHMSI BEIIECTBA. YTPYrue cBOWCTBa TBepAbIX Tel. 3akoH ['yka. MexaHnuyeckue cCBOMCTBA
TBEPbIX Te. TermoBoe pacmmpenue TBEpAbIX Tell U xKkuakocTeil. [naBienne n kpucramm3anus.

1,2

Konmponvnan paboma Ne 2 no pazneny «MounekynsipHas pusuka. TepmMoaTMHAMIKA»

Buowl oeamenvnocmu na yueoHvlx 3aHAMUAX:

Pemenne 3amay ¢ TpUMEHEHHWEM OCHOBHOTO YpaBHEHHS MOJEKYISIPHO-KHHETHYECKOW Teopun ra3zoB. OmpeneneHue
MapaMeTpoB BeEIeCTBAa B ra3000pa3HOM COCTOSHUM M MPOUCXOJAMMX mporeccoB no rpadukam 3asucumoctu p(T), V(T),
p(V). IlpencraBieHue B Bujae rpaMkoB M30XOPHOTO, M300apHOTO M M30TEPMHUUYECKOTO TMPOIIECCOB. BhIunciieHne cpeaHei
KMHETUYECKOM OHHEpPrHMM TEIMJIOBOTO JBHXKEHUS MOJIEKYNl 10 H3BECTHOM TeMIlepaType BELIeCTBA. YKa3aHHE TpaHMUIl
MPUMEHUMOCTHA MOJIEIHN «UealbHbIN Ta3» u 3akoHOB MKT. M3Mmepenue komdecTBa TEMIOTHI B MPOIeccax TEIIonepeavu.
Pacuer n3meHeHHMs] BHYTpEHHEH SHEpPruM Tej, pabOThl U IMEPEelaHHOTO KOJMYECTBA TEIUIOTHI C UCIOJIb30BAHUEM IIEPBOTO
3aKOHA TEPMOJWHAMUKHU. PacueT paboThl, coBepmieHHON Tra3oMm, no rpaduky 3asucumoctd p(V). Beruucnenune KIIJ[ mpu
COBEPIICHUH T'a30M pabOThI B MPOIECCaX U3MEHEHHUS COCTOSIHUS M0 3aMKHYTOMY HUKITY. OObsICHEHHE MPUHIUIIOB ACHCTBUS
TEIUIOBBIX MamuH. [lemMoHcTpanust poiu (U3MKU B CO3JAaHUHM U COBEPUICHCTBOBAHWU TEIUIOBBIX JABHrarteneid. M3moxxenue
CYyTH DSKOJIOTUYECKHX MpoOiieM, OOYCIOBICHHBIX pabOTON TEIJIOBBIX [BUTATENCH U NPEUIOKEHHE MYTH HMX PEIICHHUS.
VYka3zanue rpaHul] NPUMEHUMOCTH 3aKOHOB TePMOJUHAMUKU. V3MepeHue BIa)KHOCTH Bo3ayXa. PacueT kosinyecTBa TEMIOTHI,
HEO0OXOIMMOTO JJIsi OCYIIECTBIEHHUS IIpoliecca Iepexoja BellecTBa M3 OJIHOTO arperaTHOro COCTOSIHUS B JAPYroe.
[IpuBeneHre NPUMEPOB KAMUIUISIPHBIX SIBICHUI B OBITY, IPUPOJIE, TEXHHUKE. VccrenoBaHe MEXaHHUECKUX CBOMCTB TBEPBIX
ten. [Ipumenenne pusnveckux MOHATHI U 3aKOHOB B y4eOHOM Martepualie npodeccuoHanbHOTo xapakrepa. Mcnons3oBanue
WuTepHera ais noricka nHGOpManuu o pa3paboTKax U MPUMEHEHHIX COBPEMEHHBIX TBEPbIX U aMOP(HBIX MaTepUAIOB.

Camocmoamenvnas paboma no pazoeny

BrinonHeHnne noManHux 3aauuii o pasaeny « MousekynsipHas ¢pusuka. TepMoauHaMuKa»

2,3

Bueayoumopnaa camocmosamenvuan paboma (omuemnasn):
Ne 3. Pemmenue 3amau no reme « OCHOBBI MOJIEKYASIPHO-KHHETUYECKOM TEOPUN»,
Ne 4. TlonrotoBka pedepata Ha Temy «TennoBbie IBUTaTeNy U 0XpaHa OKPYKAIOMICH CpeIb»

w

2,3
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Pazgen 3. | QJEKTPOANHAMHUKA 45/30/15

Tema 3.1. | DaekTpuueckoe nose 4
DneKTpuyecKue 3apsiabl. 3aKOH coXpaHeHus 3apsaa. 3akoH Kynona. Dnekrpuyeckoe nosie. HanpsskeHHOCTh 3IeKTPUIECKOTO 2 1,2
noJsist. [Tpunnun cynmepnosunuu moneil. PaGora cun snextpocratmdeckoro mnois. IloTennuman. Pa3HOCTh MOTEHIIMAOB.
DKBUIMOTEHIUAIbHBIE MOBEPXHOCTH. CBSI3b MEXKAY HAMPSHKEHHOCTHIO M PA3HOCTHIO MOTEHIIMAJIOB JIEKTPUUECKOTO MOJIS.
JusnekTpuku B dnekTpudeckoM mosie. [lomsipuzanus nuanextpukoB. [IpoBoaHuku B anekTpuueckoM nojie. KonaeHcatopsl. 2 1,2
CoenuHeHre KOHJIEHCATOPOB B OaTapero. DHEPrus 3apsyKEHHOTO KOHJEHCATOPa. DHEPTHUsl SJICKTPUIECKOTO TOJIS.

Tema 3.2. | 3aK0OHBI IOCTOSTHHOI'0 TOKA 12
YcnoBus, He0OX0AMMBIE TSI BOSHUKHOBEHHUS U TMOJICPKAHUS JIEKTPUUYECKOTO Toka. Cuijla TOKa U IJIOTHOCTh TOKA. 3aKOH 2 1,2
Owma s yuactka nenu 6e3 3/1C.
3aBUCUMOCTD DJIEKTPUUYECKOTO COIMPOTHUBJICHUS] OT MaTepualia, JUIMHBI U TUIOIIAJX TONEPEYHOr0 CEUYECHHSI MPOBOIHUKA. 2 1,2
3aBUCUMOCTD DJIEKTPUUYECKOTO COTPOTHUBIIECHUS MPOBOJHUKOB OT TEMIIEPATyphl. DIIEKTPOJABUKYIAs CHJIa UCTOUYHHUKA TOKA.
3axkoH OMa JyIsi IOJTHOM IICTIH.
Coenunenve mpoBoAHMKOB. CoeTMHEHHE HMCTOYHUKOB JJIEKTpHUYECKON sHepruu B Oarapero. 3akoH JDxoyns — JleHua. 2 1,2
PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO TOKA. TeIIoBoe JeHCTBHE TOKA.
Jlabopamopnwie padbomut: 2
No 6. IIpoBepka 3akoHa OMa [1J1s1 ydacTKa LEenH, MOCIEA0BATEILHOIO U NapaJUIEIbHOTO COSIMHEHNSI IPOBOIHUKOB. 2
No 7. TlpoBepka 3akoHa OMa Jis MOJTHOM LETH. 2
No 8. Omnpenenenue 3/]C v BHYTPEHHETO COMPOTUBIICHUSI UCTOYHUKA HAMPSHKCHUS. 2

Tema 3.3. | DuekTpr4eCKHH TOK B NMOJYNPOBOJHUKAX 2
DONEeKTpUYECKUd TOK B PA3IUYHBIX Cpelax. OJIEKTPUUECKHH TOK B MeTa/ulaX. OJIGKTpPOHHBIM Ta3. Pabota BbIXOAA. 2 1
DJIEKTPUYECKHI TOK B AJIEKTPOJIUTAX. DIEKTpou3. 3akoHbsl Papazes. [I[puMeHeHune 3eKTposii3a B TEXHUKE. DIEKTPUIECKUI
TOK B razax u Bakyyme. Monuzanus rasza. Buapl ra3oBbix paspsanoB. [lonstue o mumasme. CBoicTBa M HpUMEHEHUE
AIIEKTPOHHBIX ITYYKOB. DJIEKTPUUECKHI TOK B MOJYIIPOBOTHUKAX.
Cob6cTBeHHAs MPOBOJMMOCTD NOJTYNPOBOTHUKOB. [101ynpoBOAHUKOBBIE TPUOOPHI.

Tema 3.4. | MarauuTHoe noJje 6
BekTop uHAYKIIMU MarHUTHOTO ToJisi. J{elicTBHe MarHUTHOTO TMOJIS Ha MPSIMOJIMHEWHBIN MPOBOJHUK C TOKOM. 3aKOH AMIiepa. 2 1,2
B3aumoneiicTBre TOKOB.
MaruutHbiii otok. PaboTa mo mepeMenieHuo MpOBOJHUKA ¢ TOKOM B MarHUTHOM mojie. JleiicTBe MarHUTHOTO TOJS Ha 2 1,2
nBrkymuiics 3apsan. Cuna Jlopenna.
OmnpeneneHre yaenbHOro 3apsaaa. Y CKOPUTEIH 3apsHyKEHHBIX YaCTHIL. 2 1,2

Tema 3.5. JJIEKTPOMATHUTHASI HHAYKIMS 6
DneKTpoMarHuTHas MHAYKIMA. BuxpeBoe snekrpudeckoe nosie. CaMOMHIYKIMS. DHEPrus MarHUTHOTO MOJIs 2 1,2
Jlabopamopuusie padomot: 2 2

Ne 9, HccnegoBanue aBIeHUS 3HeKTpOMaFHHTHOI>'I WHIAYKIIUH.
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Konmponwvnvie pabomut:
No 3 3a 1 cemectp;

Buow oeamenvnocmu na yueoHbIX 3aHAMUAX:

Boruncnenue cuin B3auMoIeHCTBUS TOUEYHBIX AIEKTPUUECKUX 3apsA0B. BelunciaeHre HanpsKEeHHOCTH 3JIEKTPUUECKOTO MOJIS
OJIHOTO U HECKOJIbKMX TOUYEYHBIX 3JIEKTPUUECKUX 3apsiioB. BbluncieHWe moTeHIuana 3JIEKTPUYECKOro MOJs OJHOTOo M
HECKOJIbKUX TOYEYHBIX 3JIEKTPUUYECKUX 3apsAA0B. BbruncieHne sHepruu 3IeKTpUUecKOoro MoJis 3apsDKeHHOTO KOH/AEHCATopa.
IIpoBeneHnEe CpaBHUTEIBHOTO aHAIM3a IPABUTALIMOHHOIO U 3JIeKTpocTatudeckoro noieil. M3mepenne D/1C u BHyTpeHHErO
COMPOTHBIIEHUSI UCTOYHMKA TOKAa. BBIMOJIHEHNE pacueToB CHJIbI TOKAa U HANpPsHKEHUIN Ha yd4acTKaX AJIEKTPUYECKHUX IIeTeH.
[IpoBeneHne cpaBHUTENBHOTO aHAIM3a IMOJIYPOBOJHUKOBBIX MOJ0B M TpuoaoB. Mcnons3oBanue MHTepHeTa /s MoMCKa
nH(pOpMalUK O MEPCHEKTUBAX Pa3BUTHUS MOJYIPOBOJIHUKOBOM TEXHUKHU. BrluncieHne cui, NeMCTBYIOIIMX Ha MPOBOJHHUK C
TOKOM B MarHUTHOM ToJje. Belunciaenue cuil, JeMCTBYIONUMX Ha AJIEKTPUUYECKUM 3apsii, ABMKYIIUNCS B MarHUTHOM IIOJIE.
OObsicHeHnEe MPUHLIMIA JIEHCTBUS Macc-clieKTporpada, yckopurenei 3apsukeHHbIX yacTull. OObsICHEHHE POJIM MarHUTHOTO
noJist 3eMJIM B JKM3HM PAcTeHH, )KMBOTHBIX, ueioBeka. [IpuBeseHre mpuMepoB MPAaKTUYECKOTO MPUMEHEHHS] W3Y4YE€HHBIX
ABJICHUH, 3aKOHOB, INPUOOPOB, YCcTpoiicTB. IIpoBeneHHE CPaBHUTEIBHOIO aHAJINW3a CBOMCTB 3JIEKTPOCTATHUYECKOTO,
MarHUTHOTO U BHXPEBOTO 3JIeKTpUuYecKux mojieil. OObsicCHEHNEe Ha MpUMEpPE MAarHUTHBIX SBJIEHUH, MoYeMy (DU3UKY MOKHO
paccMmarpuBaTh Kak MeTagucUIuIMHy. MccnenoBanue siBJI€HUN 2I€KTPOMarHiTHOW MHAYKLIUK, CAMOMHIYKIIMH. Boruncienue
SHEPTMHM MarHuTHoro mnojs. OObsICHEHHWE NpUHIMNA JeHcTBUA dnekTpoisuraress. OObsSCHEHME NpPUHLUNA JeHCTBUA
TeHepaTopa IEKTPUIECKOTO TOKA U MEKTPOU3MEPUTENIbHBIX IPHUOOPOB.

Camocmoamenvnana paboma no pazoeiny

15

BrinosHeHne qoOMaNIHUX 3aIaHUH TI0 pa3feny « IEKTPOIMHAMUKA»

2,3

Bueayoumopnasa camocmoamenvnaa paboma (omuemnasn):
No 5. Pemienue 3amau 1o teMe «I1oCTOSITHHBIN 3JIEKTPUYECKHUIT TOK»
No 6. Pemienue 3aa4 1o teMe « MarHuTHOE 1oJie. DJIEKTPOMArHEeTU3M»

3
3

2,3

Pazpea 4.

KOJIEBAHUSA 1 BOJIHBI

25/16/9

Tema 4.1.

Mexannueckue KoJie0anus

4

KonebarensHoe JBHIKCHUC. rapMOHI/I‘leCKI/Ie KoJeOaHus. CBO6OI[HBIC MexaHn4decKkue KoJjieObanus. JInHeiiHbple MeXaHnYECKUE
KojebaTeIbHbIE CUCTEMBI. HpeBpameHHe OHCPI'uM IIpu KoJIeOaTeIbHOM JBHXCHHU. CBO6OI[HBIG 3aTyXaroluue MEXaHNYCCKUC
KoJIeOaHusl. BBIHY)KI[eHHLIe MeXaHUYECKHE KOJIEOaHHUs.

2

1,2

Jlabopamopnuie pabomeut:
No 10. MccnenoBaHue 3aBUCHMOCTH MEpHOJa KOJIEOaHUN HUTSHOTO (MIPY>KMHHOT0) MasiTHUKA OT JAJIMHBI HUTH U MacChl Ipys3a.

Tema 4.2.

Yupyrue BoJIHBI

[Tonepeunsie ¥ MPOIOJIBHBIE BOJIHBI. XapaKTEPUCTUKH BOJIHBI. YpaBHEHHE IUIOCKON Oeryiei BoiHbI. MIHTepdepeHns BOH.
ITonsitue o audpaxyy BosiH. 3ByKOBbIE BOJIHBL. YJIBTPA3BYK M €0 IPUMEHEHHUE.

Tema 4.3.

DJICKTPOMATrHUTHBIE KoJIeOaHusI
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CBoOoaHBIE 3JEKTpOMAarHuTHee KosieObanus. IIpeBpamieHune »HEPrUUM B KOJIEOATEIBHOM KOHTYype. 3aTyXaromiue
3JIEKTPOMArHUTHBIE KosieOaHus. ['eHepaTtop He3aTyXarmuX 3JIEKTPOMArHUTHRIX KoseOaHui. BbIHYKIEHHBIE JIEKTPHUECKHE
kosebanus. Ilepemennsiii Tok. ['eHepaTop mepeMeHHOro TOKa.

EMKOCTHOE M MHAYKTUBHOE COIPOTUBIIEHUS MEPEMEHHOrO TOKa. 3akoH OMa Ui 3JIEKTPUYECKON LIeNU NEPEMEHHOrO TOKA.
PaGota m MomHOCTh mepeMeHHOTo Toka. ['eHepaTopsl Toka. Tpancdopmaropsl. Toku BbICOKOH uacToThl. llomyuenwe,
nepeiadya U paclpencaeHue dJICKTPOIHEPIUU.

1,2

Tema 4.4.

3JICKTPOM3FHI/ITHI)IC BOJIHBI

(op]

DNEeKTpOMarHUTHOE II0JIe KaK OCOObIM BMJ MaTepuu. OJEKTPOMarHUTHblE BOJIHBL. Bubpatop ['epua. OTKpbITHIM
KoJie0aTeNbHbINH KOHTYP.

N306perenue pagno A. C. IlonoseiM. [lonsitue o pannocsssu. [IpuMeHeHne 31eKTpOMarHuTHBIX BOJIH.

Konmponsnan paboma Ne 4 no pazneny «KoneOaHusi 1 BOJHBI

2,3

Buowt doesasmenvnocmu na y4eOHbIX 3aHAMUAX:

HccnemoBanue 3aBUCUMOCTH TIEpHOJAa KOJEOAHWH MaTeMaTHYeCKOro MAasTHHKA OT €ro JUIMHBI, MAacChl W aMIUTATY/IbI
kojeOanuii. MccaenoBanne 3aBUCUMOCTH TIepHo/ia KoJeOaHUH rpy3a Ha MPYXKUHE OT €r0 MAacChl M JKECTKOCTH IMPYKHHBI.
Brrancnenue neproia koeOaHU MaTEMaTHYSCKOTO0 MAasiTHAKA 110 U3BECTHOMY 3HAYCHHIO €T0 JUTMHBI. BhIuncieHune mepuoaa
KoJieOaHWi Tpy3a Ha TPYKHHE 10 W3BECTHBIM 3HAYEHUSM €ro MacChl M KECTKOCTH TPYKWHBI. BbIpaboTka HaBBIKOB
BOCIIPHHUMATh, aHAJM3UPOBaTh, IepepadaThiBaTh M IMPEABSBIATE HHPOPMAIUIO B COOTBETCTBHH C ITOCTABJICHHBIMH
3amauamu. [IpuBeneHue nmpumepoB aBTOKOJIEOATENbHBIX MexaHMueckux cucreM. [IpoBeaeHue knaccudukanuu kosieOaHUi.
HaGnmronenne u oObsicHeHue sBiaeHUN uHTepdepeHnru u Audpakiuu MexaHundeckux BojH. I[IpeacraBnenuwe obOmacrteit
MPUMEHEHHs YIbTPa3ByKa M TEPCHEKTUBBI €r0 MCIOJb30BaHMUSI B PA3IUYHBIX OONACTSIX HAyKH, TEXHUKH, B MEIULUHE.
W3noxkeHue cyTh SKOJOTHYECKUX MpoOJieM, CBA3aHHBIX C BO3ACWCTBHEM 3BYKOBBIX BOJIH HAa OpraHM3M 4eJIOBEKa.
[IpoBenenue ananoruu Mexay (U3MUECKUMH BEIMYMHAMH, XapaKTEPU3YIOUIMMHU MEXaHHYECKYI0 U AJIEKTPOMAarHUTHYIO
KojebaTenbHble CUCTeMBbl. Pacuer 3HaueHHMH CUJIBI TOKa M HaNpsDKEHHMST HAa DJIEMEHTaX LEeNu IEePeMEHHOTo TOKa.
UccnenoBanue mnpuHnuna naedctBus TpaHchopmaropa. Hcmonb3oBanue WHTepHeTa s mMoucKa HHQPOpPMAIUH O
COBPEMEHHBIX CIOC00ax mepefaun JIeKTpodHepruu. Pa3BuTHe IEHHOCTHOTO OTHONICHUS K M3y4aeMbIM Ha ypokax (pU3uKu
o0ObeKTaM M OCBaMBaeMbIM BHUIAM JeATeIbHOCTH. OObACHEHHWE MPUHLIMIIMAIBHOTO pa3uyusl MNPUPOIBLl YIOPYTUX U
AIIEKTPOMArHUTHBIX BOJH. M3710KeHHE CYyTH 3KOJOTUYECKUX MPOOJIEM, CBS3aHHBIX C AIEKTPOMArHUTHBIMH KOJIECOAHUSIMH U
BoJHaMH. OOBSICHEHHE POJIM IEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX HCCIIe0BaHUAX BeenenHoil.

Camocmoamenvnas paboma no pazoeny

Brimonnenue gjoManiHux 3a):[aH1/n71 110 pasgeiny «Koiebanus 1 BOJHBI»

\‘

2,3

Bueayoumopnaa camocmoamenvnan paboma (omuemnas):
Ne 7. CocTaBneHnue Tabnuipl « QNEKTPOMArHUTHBIC U3IYYSHHsI, UX CBOMCTBA U 001aCTh MPUMEHEHUSD)

Pasneia S.

OIITHKA

13/8/5

Tema 5.1.

IIpupoaa cBera

2

CKOpOCTL pacinpoCTpaHCHUs CBCTA. 3aKOHBI OTPAXKCHUA W TIPCIOMJICHUS CBCTA. ITonnoe OTPAKCHUC. JInnzel. ['1a3 kak

2
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ontuyeckas cucrema. ONTHYeCKHe MPUOOPEI.

Tema 5.2. | BoaHoBBbIe cBoOlicTBA CBeTa 6
Wutepdepennus ceera. KorepeHTHOCTh CBETOBBIX Nyueil. HTepdepeHus B TOHKUX MieHKax. [10J0chl paBHOW TOJIIUHEI. 2 1
Kombua Heiotona. Mcnonb3oBanue uHTepdepeHunn B Hayke W TexHuke. [ludpakuus ceera. dudpakius Ha menn B
napajuienbHbIX Jydax. Judpakunonnas pemerka. [lonstue o ronorpaduu. Ionspuszauus nonepeunsix BosH. lonspusanus
cBeta. J[BoitHoe myuenpenomienue. [lomspounsl. ducnepcus cBeta. Bunbl cnekrpoB. CrekTpbl ucmyckaHus. CreKTpsl
noryomeHus. YuerpaduoneroBoe u nHppakpacHoe u3nydeHus. PearrenoBckue ayun. VX mpupoa u CBOKCTBA.
Jlabopamopnuie padbomut: 2
No 11. UccnenoBanue sineHuit nuuTephepeHIny u TMPpaKkIiuy CBETa. 2
Ne 12. VIsmepeHune AJIMHbBI CBETOBOM BOJIHBI. 2
Buowt doesamenvnocmu na y4eOHbIX 3aHAMUAX:
[IpumeHeHne Ha MPAKTHKE 3aKOHOB OTPa)XEHHUS U IMPEJIOMIICHUS CBETA MU pelleHuu 3aaad. OnpeeneHue CreKTpaibHbIX
IPaHULl YyBCTBUTEIBHOCTH YEJIOBEYECKOTO TJ1a3a. YMEHHE CTPOMUTH M300pa)KeHUsl MpeIMEeTOB, JaBaeMble JIMH3aMU. Pacuer
paccTosiHUS OT JIMH3bI A0 u300pakeHus npeamera. Pacuer onmTuueckoil cuiibl JuH3BL. V3MepeHne (poKycHOro paccTosHUS
nuH3bl. M3MepeHne IauHbl CBETOBOM BOJIHBI IO pe3yabTaTaM HaOMoAeHus sBjeHUs uHTepdepenunn. Habnonenue sBieHus
mudpakuuu ceeta. HabmoneHue siBieHus nojisspu3auu 1 qucnepeuu ceeta. [IpuBeaenne npuMepoB MOSBIECHUS B IPUPOJIE U
UCIIOJIb30BAHUS B TEXHUKE SBJICHUM HHTepPepeHINH, AUPpakuuu, NOJSpU3alUuu U Aucrepcuu cBera. llepeuncienue
METO/I0B NO3HAHMSI, KOTOPBIE MCIOJIBb30BaHbI IPU U3YYEHUH YKA3aHHBIX SIBJICHUI.
Camocmoamenwvnana paboma no pazoeny 5
BrimonHenue qoMamHux 3agaHuil o pasneny «Onruxa» 5 2,3
Pazgen 6. | OcHOBBI CIENHAIBLHONH TEOPHH OTHOCHTEIHLHOCTH 7/6/1
Tema 6.1. | IlocTyaaTsl JHIITEHHA. 6
MHBapuaHTHOCTH MOJTYJIsl CKOPOCTH CBETa B BaKyyMe. 2 2
IIpocTpaHcTBO U BpeMs crielUaibHON TEOPHUH OTHOCUTEIBHOCTH. CBSI3b MACChl U SHEPTHH YACTHUIIb. DHEPrHUsl MOKOSL. 2 2
KoutpoJsbHas pabora Ne 5 2 2
Camocmosamenvnaa paboma no pazoeny 1
Brinosnnenue nomamnux 3aganuii o pasaeny «lloctynarel DHmreiiHa» 1
Paznen 7. | DJEMEHTHI KBAHTOBOW ®U3UKN 18/12/6
Tema 7.1. | KBanToBasi onTuka no pasaeiy «OcHOBBI ClIelIUATbHONH TEOPUH OTHOCHTEJIbHOCTH» 4
TemnoBoe nznyuenue. Pacnpenenenue sHepruu B ciektpe abcomoTHo u€pHoro Tena. KBanTtopas runoresa [Inanka. @oToHsI 2 1
Buemnuit dorosnexkrpuueckuii 3¢ dext. Buyrpennuit hotosddext. Tunsl potornementos. [laBnenue cBera. [lonstue o 2
KOPIYCKYJIIPHO-BOJHOBOM IIPUPOJIE CBETA.
Tema 7.2. | ®u3uka aroma 2
Pa3BuTHe B3IVISIIOB Ha CTPOCHHE BEIIECTBA. 3aKOHOMEPHOCTH B AaTOMHBIX CHEKTpax BOJOpoJa. flnepHas MOJENb aroma. 2 1

OIBITHI
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3. Pesepdpopma. Mogens atoma Bomopona mo H.Bopy. T'mmoresa ge bpoiinsa.  CooTHomieHHE HEONpenenEHHOCTEH
I'eiizenOepra. KBanToBbie reHEpaTOpHI.

Tema 7.3.

dusuka aTOMHOI0 saApa

EcrecTBeHHass pagroOaKTHBHOCTh. 3aKOH DPAJHOAKTHBHOTO pacrana. CrocoObl HAaOMIOACHUS M PErHCTPALUU 3apsKEHHBIX
gactull. Dpdexr BaBunoa — Yepenkona.

CrpoeHue aToMHOrO siipa. JleekT Macchl, SHEPIHsl CBS3M U YCTOMYMBOCTh aTOMHBIX SiI€P. SlAepHbIe peaKIH.

1,2

HckycecTBeHHas paanoakTUBHOCTh. JleneHue Tspkenbix suep. LlenHas spepHas peakuus. YipasiseMas LENHAs peaklus.
Snepnpiii peakrop. [lonyyeHne paaMOAKTUBHBIX M30TONOB M MX NPUMEHEHHE. bHoJorndeckoe NEHCTBUE pPaJlOaKTUBHBIX
U3JTy4yeHU. DIeMeHTapHbIe YaCTUIIbI.

Buowt oesamenvnocmu na y4eOHbIX 3aHAMUAX:

OO6bsacHenue 3akoHOB (CTosieToBa Ha OCHOBE KBAaHTOBBIX IpejacTaBieHHM. PacueT mMakcMMallbHOM KMHETHYECKON >HEpruu
AJMIEKTPOHOB Tpu (doTodIeKTpruYeckoM 3ddekre. OmpenerneHne pabOThl BBIXOJA 3JIEKTPOHA TO TpapuKy 3aBUCHMOCTH
MaKCUMAaJIbHOM KHHETUYECKOM 3Hepruu (OTOAIEKTPOHOB OT 4acTOThl cBera. llepeunciienne npuOOpPOB YCTaHOBKH, B
KOTOPBIX MpPUMEHSAETCS Oe3MHEpIUOHHOCTh (oToddpdexra. OObSICHEHHE KOPIIYCKYJISIPHO-BOJHOBOTO Iyaln3Ma CBOWMCTB
¢oToHOB. OOBSICHEHHE POJM KBAHTOBOM ONTHKU B Pa3BUTHM COBpeMEHHOM (u3uku. PacueT yacTOThl M AJMHBI BOJIHBI
HCIyCKAaeMOr0 CBETa MpU MEepexoJie aroMa BOJOPOJa W3 OJHOTO CTAllMOHAPHOTO COCTOSIHUA B Apyroe. OObsiCHeHHE
MIPOUCXOXKACHUS JIMHEHYATOro CIEKTpa aToMa BOJIOPO/ia U pa3iHuMsl JIMHEHYAThIX CIIEKTPOB pa3IMyHbIX ra3oB. Habmonenue
u 0oObsSCHEHUE TMpUHIMMNA AeicTBUA na3epa. [IpuBeneHue npuMepoB MCIONB30BAHMS Jia3epa B COBPEMEHHOM Hayke H
TexHuke. VMcnonp3zoBanue MHTepHeTa 11 moucka nHGOpMaIMu O MEepCHeKTUBaX NMpUMEHEeHHs Jlazepa. PacueT sHepruu cBsizu
aTOMHBIX saep. OmpeneneHue 3apsiia ¥ MacCOBOTIO YMCIa aTOMHOTO fJIpa, BOSHUKAIOLIETO B PE3yJIbTaTe PaguOaKTHBHOTO
pacniaga. BeramciieHne sHepruu, OoCBOOOXKTAIONIICHCS TPH PaadOaKTHBHOM pacmnane. OmnpeneneHue MpPOIyKTOB SACPHOU
peakuuu. Briuucnenue sHeprum, 0cBoOOXKIaroIIecs IpHU SAEpHbIX peakuusx. [loHnMaHue MpeuMyliecTB U HEAOCTaTKOB
UCIOJIb30BAHUS aTOMHOW HHEPruM U HOHU3UPYIOUIMX H3JIyY€HUH B MPOMBIIUICHHOCTH, MeauiuHe. M3noxkeHue cytu
HKOJIOTHUECKUX TpoOsieM, CBA3aHHBIX C OMOJOIMYECKMM JIEHCTBHUEM pPaJMOAKTUBHBIX u3nydeHuil. IlpoBenenue
KJIacCU(UKAIIUU 3JIEMEHTAPHBIX YaCTHIl MO0 UX (PU3MUECKUM XapaKTepUCTUKaM (Macce, 3apsily, BpEMEHU JKU3HU, CIIHHY U T.
n.). IlonnMaHue ueHHOCTEH HAY4YHOTO MO3HAHMS MHpa HE BOOOIIE UIs 4YelOBEYeCTBA B LEJIOM, a IS KaXKJIOro
oOyuaronierocss JUYHO, LIEHHOCTEW OBJIAJICHUS METOJOM HAy4YHOTO MMO3HAHUS OJs JOCTH)KEHHS yclexa B J00M BHJE
MIPAKTUYECKON JeSITEbHOCTH.

Camocmoamenvnas paboma no pazoeny

Brimonnenue gjoManiHux BaI[aHI/Iﬁ 110 pasfgcity «971eMeHTHI KBAaHTOBOM (1)I/ISI/IKI/I»

w

2,3

Bueayoumopnaa camocmoamenvnan paboma (omuemnas):
Ne 8. Pemienune 3agau o teme «Pu3uKa aTOMHOTO SApa»

2,3

Pa3pea 8.

3BOJIIONNSI BCEJIEHHOM

12/8/4

Tema 8.1.

Crpoenne n paspurue BeesieHHoi

Hama 3Be3gnas cucrema — l'ajakTuka. [[pyrne TaJJaKTHUKH. CTpoeHHe " TIPOUCXOKICHUC I'amakTuk. beCcKOHEUYHOCTH
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Bceenennoii. Ilonarne o kocmonoruu. Pacmmpsiromasics Bceenennas. Monens ropsuent Beenmennoin. Témnuas marepus u
TEMHAas SHEPTHUsL.

Pacmmpsromascsa Beenennas. Moaeins ropsiueit BeenienHo. 2 1
Tema 8.2. | DBononus 38e31. 'mnore3a npoucxoxaenus CoTHeYHO# cHCTEMBbI 4
Tepmosinepusiit cuntes. [IpoGiema TepMosiepHON SHEPTETHKHY. 2 1
Oueprust ConmHna u 38e371. DBostonus 38e311. [Ipoucxoxenrne CoIHEYHOM CHCTEMBI. 2
Koumponvnas paboma Ne 6 3a kypc. 1/1/0 3
Buowt desamenvnocmu na yu4eOHbIX 3aHAMUAX:
Wcnonb3oBanue MHTepHeTa [uisi moMcKa M300paK€HUN KOCMUYECKHMX OOBEKTOB M MH(OpMalMu 00 UX OCOOEHHOCTSX.
OOcyxieHne BO3MOXHBIX clieHapueB 53Bojtonuu Bceenennoil. Mcnonb3oBanune HWHTepHeTa Juisi moHMCKa COBPEMEHHOM
uHpopmauuu o pa3utun Bcenennoi. OueHka mHpoOpMaluy € MO3UIHMU €€ CBOMCTB: JOCTOBEPHOCTH, OOBEKTHUBHOCTH,
MIOJIHOTBI, aKTYalIbHOCTU U T. 1. BblunicieHue 3Hepruu, ocBOOOXKAAIOMIEHCS TPU TEPMOSIEPHBIX peakuusx. PopmMyiarpoBKa
nmpobsieM TepMmosiiepHoit dHepreTuku. OOBbsSCHEHWE BIWSHUS COJHEYHOM aKTHMBHOCTH Ha 3emito. [loHumanue pomu
KOCMUYECKHX MCCIEIOBAHUN, HMX HAy4YHOTO U DSKOHOMHUYECKOro 3HadeHus. OOCyXIeHHEe COBPEMEHHBIX THIIOTE3 O
NpoucxoxaeHu COJIHEUHOW CHCTEMBI.
Camocmoamenwvnan paboma no pazoeny 4
BrImosiHeHUE TOMANTHUX 3a/IaHU TI0 pa3eny « OBononus BeeneHHOW» 2 2,3
Bueayoumopnasa camocmoamenvnaa paboma (omuemnasn): 3 3
No 9. TlonroroBka pedepara Ha TeMy «DuU3HIECcKast IPUPOJIA 3BE3»
MaxkcumaJjibHasi yueOHasi HAarpy3Ka: 181
O6s13aTeJibHAs ayUTOPHAsI y4eOHAasi HATPY3Ka: 121
CamocrosiTesibHas padoTa 60
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3. YCJOBUS PEAJU3ALIMM TPOTPAMMBI OBLIIEOBPA3OBATEJILHOM
YUYEBHOM TUCHUILIMHBI «®U3UKA»

3.1. TpeOoBaHUs K MATEPHAJBbHO-TEXHUYECKOMY 00€CIIeYCHUIO Peau3aluu
001eo0pa3oBaTe IbHOM TUCHUILIMHBI
Peanuzauus nporpammsl AucuMIUIMHEb «Du3uka» TpeOyeT HaIMuus yueOHOro kabuHera
DU3KKHN U 3TEKTPOTEXHUKH.

Oobopyvoosarnue yueono2o Kadburnema:

IITATUB, HATIPABJIAOIIAA PelKa, KapeTKa, CEKyHI0OMeD C IByMd JaTUNKaMHU,
JEPEBSIHHBIN OPYCOK, TMHAMOMETp, IJIACTUKOBAs JHHEIKa, HA0Op rPy30B, TUHAMOMETD,
NMHElKa U3MepUTeIbHasl, TPy3 U3 Habopa mo Mexanuke (Macca rpysa pasna (0,100 £0,002)
Kr), (QuKcarop, MTATUB C My(PTOH U JANKOH, ICUXPOMETp, TCXHUYECKUE BECHI C
pPa3HOBECOM, CTaKaH C MCIBITYEMOM »XUIKOCThIO, OIOKca (CTaKaHYMK C TPUTEPTOM
KPBILLIKOM ), OtopeTka a1 00pa3oBaHMs Karellb, aMIIepMETp JIabOpaTOPHbIN, BOJIBTMETP
71a60paTOPHBIN, UCTOYHUK MUTAHUs, HA0Op U3 TPEX PE3UCTOPOB compoTuBieHus MU 1 Om,

2 OMm, 4 Om, peocTart, KJII04 3aMbIKaHUSI TOKA, COeIMHUTEIbHBIEC POBO/Ia, UICTOYHHUK MTUTAHUS,
IIPOBOJIOYHBIN PE3UCTOP, KITI0Y, HCTOYHHUK JIEKTPUUECKON SHEPTUH, Kiito4, pe3uctop Ri, mu-
JUaMIIEpMETP, MarHUT, KaTyIIKa-MOTOK, KaTyIlIKa OT 3JIEKTPOMArHUTA, IITATUB C
NepeKIaiMHON U My(PTON, HUTh C IETJISIMU Ha KOHIIAX, IPy3 C KPIOUKOM, 3JIEKTPOHHBIN
CEKYHJIOMEp, 3JIEKTpUUECKas jlaMIia ¢ MpsIMOM HUThIO Hakaia (0JlHa Ha KJacc), ABE CTEKJISHHbIE
wiactuHky, [IBX TpyOka, crakan ¢ pacTBOPOM Mblla, KOJIBLIO POBOJIOYHOE C PYUKOH
auametrpom 30 MM., Jie3BHeE, [TOJIOCKA Oymaru Y4 Ja1McTa, KallpoHOBasi TKaHb SX5¢M,
IU(PpPaKIMOHHAs peuieTKa, CBETOQMIBTPHI, CIIEKTPOCKOI, AUPpaKIIMOHHAs! pelIeTKa, UICTOUHUK
CBETa C Y3KOH ILEIBIO.

Texnuueckue cpeocmea 00yueHus:

- KOMIIBIOTED;
- MYJIbTUMEIUUHBIN TPOEKTOP

3.2.Y4eOHO-MeTOANYeCKHUII KOMILIEKC 0011e00pa3oBaTe/IbHON YUeOHOH TN CIIUIIIMHbI,
CHCTEeMATH3UPOBAHHBIN 110 KOMIIOHEHTAM.

Pabouas mnporpamma, KTII, Meromuyeckme ykazanus 10 BbimojgHeHuo JITIP,
METOAUYECKHE YyKa3aHusi Mo BbIMOJHEHHI0 BCP, KOMIIEKT KOHTPOJIbHO-U3MEPUTEIbHBIX
MaTepuasos.

Inaxkamoi:
- «3akoH Kynona»
- « AJTFOMUHEBBIE 3JIEKTPOIUTUYECKUE KOHEHCATOPBI
- «IIoTyrIpOBOTHUK M
- «Ilepuoanyeckas cucteMa XuMu4eckux 3jiemeHToB /.M. Menaeneesa»
-«QIEKTPOXUMHUYECKUN psJl HAPSHKEHUN METaIIIIOBY
-« losmyueHne mepeMeHHOro ToKa
-«[IpaBuiia 0e30macHOCTH B KaOMHETE (DU3UKIY
-«[IpaBuiia moBeieHUSI U TEXHUKU O€30MaCHOCTU B KaOMHETEe (DU3UKU»
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DneKkmpoHHble npe3eHmauuu:
- «Mogeap atoMa
- «doroadppexT»
- «MONEKyNISIPHO-KUHETUYECKAS] TEOPUS»
- «[IpuHUIUTBI PATUOCBA3N»
- «CoeuHeHus MPOBOITHUKOBY
- «TemnoBBIC MAIITUHBI
- «DJIEKTPUYECKOE TI0JIE»
- «DIIEKTPOEMKOCTb»
- «MexaHnuyeckue KojieOaHus»
- «. Hproton»
- «OnekTpuueckuit 3apsa. 3akoH Kynona»
- «MarauTHoOE HoJje»
- «ITOCTOAHHBIN NEKTPUYECKUN TOK
- «3akon Omay
- «ConHeuHas cucTemMar

Buoeoguavmoi:
- «PU3UYECKUE TEMOHCTPALIUN
- «3a munyTy 10 Karactpodsr HAC»
- «Hukona Tecna»
- «Komnaitaep - B3opBath Becenennyrom»
- «Benukue yyeHbie»

3.3. JIutepatypa 1 HHPOPMANUOHHO-KOMMYHHKALIMOHHOE 00ecnevyeHne o0ydeHust

JIJ1s1 CTy1€eHTOB

[Tanmeiruna, A. B. ®usnka: maboparopusiii npaktukyM ais CIIO / A. B. I1aneiruna. — Caparos
: IIpodpodpazoBanue, 2019. — 84 ¢. — ISBN 978-5-4488-0331-4. — TekcT : 2ICKTPOHHBIH //
DneKTpOHHBIN pecypc nmudpoBoit oopazoatensHol cpeasl CIIO PROFobOpa3zoBanue : [caiit].
— URL: https://profspo.ru/books/86155

[Tapmakos, A. H. ®u3uka B 3agayax. Makpocuctemsl: yaeOHoe rmocooue mist CITIO / A. H.
[TapmakoB. — Caparos : [Ipodo6pazoBanue, A [Iu Ap Menna, 2020. — 183 ¢. — ISBN 978-
5-4488-0729-9, 978-5-4497-0277-7. — TeKcCT : 2JICKTPOHHBIN // DIEKTPOHHBINA pecypc
nudposoii oopazoBarenbHOl cpeabl CIIO PROFo6pa3oBanue : [caiit]. — URL:
https://profspo.ru/books/88763

®upcos A.B. ®wuszuka ns npodeccuil U CHEIUANTbHOCTEH TEXHUYECKOTO M €CTeCTBEHHO-
Hay4dHoro mpodwmiei : ydebd. mocobme uIsf. yupekaeHui cpen. mpod. oOpasoBanus /A.B
®dupcos ; moxa pexa. T.U TpopumoBoii. 6-¢ uza., ucnp- M. : M3naTtenbckuii eHTp « AKaaeMus ,
2021.- 352 ¢.ISBN 978-5-4468-9867-1

Yakak, A. A. ®usuka : yuedbnoe nocooue mist CIIO / A. A. Yakak, C. H. Jleryra. — Capatos :
[Tpodobpazosanue, 2020. — 541 c. — ISBN 978-5-4488-0667-4. — TekcT : 27€KTpOHHBIH //
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DOneKkTpoHHbIN pecypc uudpooit odpazoatenbHolt cpeabl CIIO PROFobOpa3oBanue : [calT].
— URL.: https://profspo.ru/books/92191

Jlois mpemnoxaBaTeJiei:
Konctutynus Poccuiickoit ®denepanuu (puHsATa BCEHAPOIHBIM roysocoBanueM 12.12.1993)

(c yderoM DONpaBOK, BHECEHHBIX (enepanbHbIMU KOHCTUTYLMOHHBIMU 3akoHamMu P®d o
nonpaskax k Koncturyuuu POD).

06 oOpazoBanuu B Poccuiickoii @enepanun: OenepanbHbiii 3akoH oT 29.12. 2012 Ne 273-
®3 (c UIBMEHEHUSIMU U JIOTIOJTHCHUSIMH ).

®enepanbublii 3akoH oT 10.01.2002 No 7-®@3 «O0 oxpaHe OKpykarwle cpeas» (cC
MU3MEHCHUSMU | JIOTIONHeHUsIMU, per. 26.03.2022).

[Ipuka3 MunucrepctBa mnpocBemenuss Poccuiickoit ®enepanuum ot 31.05.2021 «O6
YTBEP)KJIEHUU (eaepaTbHOro TrocyAapCTBEHHOr0 00pa30BaTENbHOIO CTaHJIAapTa OCHOBHOIO
o01rero oOpa3oBaHUs.

[Ipuka3z MunucrepctBa npocsenieHus Poccuiickoit @enepaunu ot 12.08.2022 Ne 732 "O
BHECEHUHU U3MEHEHUI B (eiepalibHbIN TOCy1apCTBEHHBIN 00pa3oBaTebHBINA CTaHIAPT
cpenHero o01ero o0pa3oBaHus, yTBEPKACHHBIN MPUKa3oM MUHHCTEpCTBA 00pa3oBaHuUs U
Hayku Poccuiickoit @enepanmu ot 17 mast 2012 1. Ne 413"(3apeructpuponan 12.09.2022 Ne
70034).

[TpumepHasi OCHOBHasi 0OOpa3oBaTeNbHAs MporpaMMa CpeIHero o0Iero ooOpa3oBaHUs,
ono0peHHas permieHueM (eneparbHOro yuyeOHO-METOAUYECKOr0 OOBEIMHEHUS IO OO0IIeMy
obpasoBaHMIo (NpoToKoA OT 28 uioHs 2016 1. No 2/16-3).

Humepnem- pecypcot:

- www. school. edu. ru (Poccuiickuii 0Opa3oBaTeIbHBIN TOPTAI).

- www. college. ru/fizika (CeTh TBOpYECKHX yUUTEICH).

- http://www.physics.ru/ (Otkpseitas pusmka).

- http://elkin52.narod.ru/ (3anumarenbHas Gu3rMKa B BOIPOCAX M OTBETAX).

- http://www.nashol.com (OTkpbiTas OuOIHOTEKA JIEKTPOHHBIX YISOHUKOB).

- www.fizika.ru (dusuka.py).

- www. fcior. edu. ru (PeaepanbHblil IEHTP UHPOPMAITMOHHO-00PA30BATEIBHBIX
pecypcoB).

- wwww. dic. academic. ru (Akagemuk. CI0Bapy ¥ SHIIMKJIONEINN).

- www. booksgid. com (Books Gid. DiekTponHas OuOIHOTEKA).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM YYEEHOM JUCIUTILINHBI «PU3UKA»
KoHTponb ¥ oneHKa pe3yJabTaTOB OCBOCHHUS YYE€OHOW AMCLMIUIMHBI OCYILIECTBISETCS
MpenoaBaTeseM B MPolecce NPOBEIEHU JT1a00PATOPHBIX PadbOT, TECTUPOBAHUS, KOHTPOJIbHBIX
paboT, a TakXe BBINOJHEHHUS OOYyYarOUIMMUCS BHEAYJIUTOPHOW CaMOCTOATENbHON paboThl U

VHIUBU1yaJbHBIX 3aJJaHUM.

DopmupyembIe | (yopnpy i MeTONBI KOHTPOJIS H
Pe3yabTaThl 00yyeHusi (0CBOEHHbIE o0mey4yeOHbIe
yMeHHsl, YCBOEHHbIE 3HAHMS) U oduue OUCHKH pE3yIbTaToB

KOMIEeTEeHIHH 00y4JeHHUst
YMenusi:
— HCIIOJIL30BATh JOCTHIKEHUS OK 1 HaOmronenue u oreHka
COBpPEMEHHOMN (pU3NUECKOil HAYKU U OK 8 BBITIOJIHEHUS JTA00PATOPHBIX
(bU3UYECKUX TEXHOJIOTUH TSt OK 10 paboT, OlIEHUBAHUE OTYETOB,;
ITOBBIIIIEHNUS] COOCTBEHHOI'O OIlICHMBAHUE JOMAIIHUX 3aJaHui
WHTEJUICKTYaJIbHOTO Pa3BUTHS B u BCP
BbIOpaHHOM MpodeccuoHaIbHON
JESITEILHOCTH
— CaMOCTOSITEILHO JT0OBIBATH HOBBIE IS OK 4 OuenuBanue JTOMAIIHUX
ce0s puznueckue 3HaAHUS, UCTIOIB3YS JJIs OK 8 3agannii u BCP,
ATOTO IOCTYIHBIE UCTOYHUKHU OK 9
uHdOpMaImu
— BBICTpanMBaTh KOHCTPYKTUBHBIC OK 5 Habaronenue " OIICHKAa
B3aIMOOTHOIIICHUSI B KOMaHJIE I10 OK 6 BBITIOJTHCHUS Ja60paTOPHBIX
pEIIeHNI0 O0ITUX 3a/1a4 paboT, OLICHUBAHNUE OTYETOB
— YHOPaBJISITh CBOEH MTO3HABATEIBLHOU OK 5 HaOmronenue u OIICHKa
JEATEIbHOCTBIO, TPOBOJUTH CAMOOLICHKY OK 8 BBITIOJTHCHHS 71a00paTOPHBIX
YPOBHSI COOCTBEHHOTO paboT, OIlCHMBaHWE OTYECTOB;
WHTEJJICKTYaJIbHOTO Pa3BUTHUSA OlLICHMBaHME JOMAIITHUX 3aJaHUMN

u BCP;
TECTUPOBAHUE

—  HCIOJb30BAaTh  PA3JIMYHBIC  BHJbI OK 2 HaoOmronenue u oreHka
IMO3HABATCIILHON  JESITEBbHOCTA  JIJIS OK 4 BBITIOJTHCHUS JTA00PAaTOPHBIX
pereHus GU3NIECKUX 3aJ1ad, MPUMCHSITh OK 7 paboT, OLICHHUBAHUE OTUYCTOB,;
OCHOBHBIC METOJIOB MMO3HAHUS OK 8 OIlCHUBAHUE JOMAIIHUX 3aJIaHUI
(HaOyroiCHUsS, ONHUCAHUS, W3MEPEHHS, u BCP;
AKCIIEPUMEHTA) TS W3yUYCHUS OIICHKA KOHTPOJBHBIX paboT
Pa3IMYHBIX CTOPOH OKpYyXarouien
JICMCTBUTEIbHOCTH
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— MHCIIOJb30BaTh OCHOBHBIE OK 2 OneHka KOHTPOJIbHBIX padorT,
MHTEJUIEKTYaJbHbIE  ONepauuy  JUIs OK 8 HaO0JII0/ICHUE U OLIEHKA
U3y4eHUs Pa3IMYHBIX CTOPOH OK 10 BBITNIOJTHEHUS TAOOPATOPHBIX
bu3nYeckux OOBEKTOB, SIBICHUU W paboT, OllCHUBaHUE OTYETOB,;
MPOIIECCOB, C KOTOPHIMH BO3HHUKAET OLICHUBaHHE JOMAIIIHUX 3aJaHUN
HEO0O0XOJMMOCTh CTaJIKUBATHCSA B u BCP
npodeccruoHaIbHOM cdepe
— TEHEPUPOBATH UJIEU U ONIPEIECIATh OK 3 Habmonenue u oneHka
CpelICTBa, HEOOXOAUMBbIE JJI X OK 7 BBITIOJTHEHUS JTa00OPaTOPHBIX
peanuzanuu OK 9 paboT, OLIECHUBaHUE OTYETOB
— aHaJIuM3upoBaTh M NOPEACTABIATH OK 4 HabGntonenue u oneHka
uH(OpPMAIIHUIO B Pa3IMYHBIX BUAX BBITIOJIHEHUS JTA00PATOPHBIX
paboT, OlICHHUBAHUE OTYETOB,;
OIICHKA KOHTPOJBHBIX paloT;
— MyOJIMYHO MPEJICTABIISITH PE3YIbTAThI OK 5 OrneHunBanue JIOMAITHUX
COOCTBEHHOTO MCCJICIOBAHUS, BECTH OK 6 3aganuii u BCP;
JTMCKYCCHH, IOCTYITHO ¥ TAPMOHHYHO OK 7
coueTasi cojiepxaHue U GopMbl
npeacTaBiIsieMoi nHpopMaIuu
— o0pabaThIBaTh PE3yIbTaThI OK 2 Hab6mnronenue u OIIEHKa
U3MepeHui, 0OHapyXKUBaTh 3aBUCUMOCTD OK 3 BBITIOJIHCHUS 1a60paTOPHBIX
MexIy GU3MUECKUMU BETUYMHAMM, OK 7 paboT, OlLIEHUBAaHHE OTYETOB;
OOBSCHATD MOJYYCHHBIE PE3YIbTAThl U OLICHUBAaHHE JIOMAIHUX 3aJaHUN
JIeJ1aTh BBIBOJBI u BCP;
— pemarb QpU3MYECKUE 3a/1a9U OK 2 OueHnBaHuE JOMAITHUX
OK 3 3ananui u BCP, onenka
KOHTPOJIBHBIX PadoT,
TECTUPOBAHUE
— MPUMEHSATH MMOJYyYCHHBIE 3HAHUS JJIS OK 2 Habmonenue U OLICHKa
00BSICHEHUS YCIOBHUM MPOTEKAHUS OK 7 BBINOJIHEHUSA 71a060paTOPHBIX
(bu3nUecKuX SBICHUN B IPUPO/IE, OK 9 paboT, OlICHUBAaHHE OTYETOB;
npodeccuoHanbHON cepe u s OK 10 OLICHUBAHUE JIOMAIIHUX 3aJIaHUI
MPUHSTUS PAKTUYECKUX PEIICHUH B u BCP;
MMOBCEHEBHOM KU3HU
3HaHuA:
— MPEJICTABICHUN O POJIK U MECTE OK 8 OueHuBanue JIOMAIITHUX
(M3UKHA B COBPEMEHHON HAYIHOM OK 9 3aganuit 1 BCP; TectupoBanue
KapTUHE MUpPA
— (pusmyeckoit CynHOCTH HaOII0JaeMbIX OK 8 OneHka KOHTPOJBHBIX pPaboT,

B0 BcenenHnoit siBinenwuii, ponu GU3MKH B
dbopMupOBaHNHU KPYro30pa u
(YHKIIMOHAIBHOW IPaMOTHOCTHU
YeJioBeKa JJIsl PEIICHUs] MPAKTHUYECKUX
3aja4

HaOJII0ICHNE 151 OIICHKA
BBITIOJTHCHUS J1a00paTOPHBIX
paboT, OIICHMBAHHE OTYETOB;

OLICHUBAaHME JOMAIIHUX 3aJaHUN
u BCP
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— OCHOBOIIOJAraIuX GU3NIECKUX OK 3 OneHka KOHTPOJIbHBIX padoT,
MOHATHUM, 3aKOHOMEPHOCTEN, 3aKOHOB U OK 4 TECTUPOBAHUE
TEOPUI OK 5

OK 10
— (pu3nyeckoil TEpMUHOIOTUU U OK 4 OneHka KOHTPOJIbHBIX padoT,
CUMBOJIMKU OK 9 TECTUPOBAHUE
— OCHOBHBIX METOJIOB HAYYHOTO OK 3 Hab6ntonenue " OIICHKA
MO3HAHUS, UCTIONIb3YEMbIX B (DU3UKE OK 4 BBIIIOJIHEHUSA 1a00paTOPHBIX

paboT, OllEHUBAaHUE OTYETOB
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JlaGoparopubie padorsl mo OY/1.08 «Dusuka»

3akonbl MexaHuku HeroToHa

Ne 1. UccnenoBanure ABUKEHUSA TeJa O] JIEUCTBUEM ITOCTOSHHOUW CHUJIBL.

No 2. VccnenoBanne oCOOCHHOCTEM CHIIBI TPEHUS (CKOJIBKCHUS).

Ne 3. CoxpaHeHHe MEXaHUYECKOW SHEPTUU MPU JBUKEHHUHU TeJIa MOJ JEHCTBUEM CUJI TSIKECTU U
yIPYrOCTH

CaoiicTBa napoB

Neo 4. 3mepeHne BIaXHOCTH BO31yXa.

CBoMCTBA )KUIKOCTEN

Ne 5. M3mepeHne moBEpXHOCTHOTO HATSIKEHUS KUJIKOCTH

3aKOHBI TOCTOSIHHOT'O TOKa

Ne 6. HpOBepKa 3akoHa Oma I ydaCTKa LCIIr, IMMOCICA0BATCIIBHOIO U ITApaJUICIIbHOI'O
COCAMHCHUA ITPOBOJAHUKOB.

No 7. TIpoBepka 3akoHa OMa 1J1sl TOJTHOM TETIH.

Ne 8. Onpenenennie 3/]C 1 BHyTpEHHETO COMNPOTUBIICHUSI HICTOUHUKA HAMIPSKEHMUSL.

DJIeKTpOMarHuTHasE UHIYKITUS

No 9. NccnenoBanue siBICHUS 3JIEKTPOMArHUTHON MHYKITUU.

MexaHnyecKue KojeOanus

Ne 10. MccnenoBanue 3aBUCUMOCTH MEPUO/Ia KOJIEOaHUN HUTSHOTO (MPY>KMHHOTO) MasgTHUKA OT
JUTMHBI HUTH M MacChl Tpy3a.

BomHOBEIE CBOMICTBA CBETA

Ne 11. VccnenoBanue siBneHni nHTEpPEpeHINN U TU(paKIIuu CBETa.

No 12. 3mepeHue JJIMHBI CBETOBOM BOJIHBI
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