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1. HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma y4eOHOW muctumuinael OU3MKa NpeaHa3HAYCHA AJI1 U3y4eHUs (U3UKH B
npodeccuoHanbHbIX 00pa3zoBaTesbHbIX opranuzanusx CIIO, peanusyroomux o0pa3oBaTelbHYIO
pOrpaMMy CpeHero o0miero oopa3oBaHus B Mpeieiaax OCBOCHHS MPOTPaMMbI MTOATOTOBKH CIICIIH-
amuctoB cpeanero 38eHa [IIICC3 CIIO na 6a3e ocHOBHOTO 0OIIEro oOpa3oBaHus MPHU MOJATOTOBKE
CIIELUATIUCTOB CPEJIHETO 3BEHA.

Pabouas mporpamMma pa3paboTaHa Ha OCHOBE MPUMEPHOM MpOrpaMMbl AUCUUILINHBI, TpeOOBa-
Huit ®I'OC cpeanero (momHOro) 00IIET0 00pa3oBaHus, MPEABSIBIIEMBIX K CTPYKType, COIepKa-
HUIO U pe3yjbTaTaM OCBOCHHS y4eOHOI nucuurinibl Gu3nka, B COOTBETCTBUU ¢ PekoMenaanusiMu
10 OpTaHM3aIUH MMOJIYYCHHUS CPETHETO 00IIero o0pa3oBaHus B MpPEJeiiax OCBOCHHUS 00pa30oBaTelb-
HBIX MIPOrPaMM CpEIHEro npoQeccuoHaIbHOr0 00pa3oBaHusi Ha 6aze OCHOBHOTO o0iIero odpaszo-
BaHUs C y4eTOM TpeboBaHul (heepaabHbIX TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAH/IAPTOB H IO~
Jy4yaeMol mpodeccuu WM CIeUUaIbHOCTU CpelHero npodeccuoHalIbHOro 00pazoBaHus (TUCHMO
JemaprameHTa TOCYyIapCTBEHHON MOJUTUKH B chepe MOAroToBKU padounx kanpos u 1O Muno-
6pHayku Poccun ot 17.03.2015 Ne 06-259).

Coneprkanne paboueii nporpammbl Ou3rka HAMPABJICHO HA JOCTHXKEHUE CIICAYIOIINX
meJiei:

* OCBOCHHE 3HAHWH O PYHIAMCHTAIBHBIX (PU3NUYCCKUX 3aKOHAX W MPHUHIIUIIAX, JCKAIUX B OC-
HOBE COBPEMEHHOH (PH3MYECKON KapTHHBI MHpA; HanOOJIee BAKHBIX OTKPBHITHIX B 00JIACTH
bu3KKY, OKa3aBUINX OIMpPEIENSIONIee BIUSHUE Ha Pa3BUTHE TEXHUKH U TEXHOJOTUH; METO/1aX
HAy4HOT'O MMO3HAHUS TPUPOJIBL;

* OBJIaJICHHE YMEHUSMU MPOBOJUTH HAOIIOJIEHUS, INIAHUPOBATH U BBINOJHATH SKCIIEPUMEHTHI,
BBIIBUTATh TUIOTE3bl M CTPOUTH MOJENU, MPUMEHSThH MOJTYYCHHbIC 3HAHUS MO (PuU3MKe s
OOBSICHEHUSI PAa3HOOOPA3HBIX (DU3UUYECKUX SIBJICHUM M CBOWCTB BEIIECTB; MPAKTUYECKU HC-
MOJIb30BaTh (PM3NYECKUE 3HAHUS; OLIEHHWBATH JIOCTOBEPHOCTh €CTECTBEHHO-HAY4YHOU HMH(MOP-
MaIu;

* pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIIEKTYadbHBIX M TBOPYECKHX CIOCOOHOCTEH B
npoiiecce MpuoOpeTeHusl 3HaHUM U YMEHUM 10 (PU3UKE C MCIOJIB30BAHUEM PA3JIMYHBIX HC-
TOYHUKOB HH(OPMAILIMU U COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTH;

* BOCIIUTaHHUE YOEKICHHOCTH B BO3MOXHOCTH TIO3HAHUS 3aKOHOB TMPHUPObI, UCIOIH30BAHUS
JTOCTIOKCHUH (DU3UKKM Ha OJ1aro pa3BUTHS YEJIOBEYECKON ITUBUIIM3AINHN; HEOOXOAMMOCTH CO-
TPYJHUYECTBA B MPOIECCE COBMECTHOTO BBITIOTHEHUS 33]a4, YBaXHUTEILHOTO OTHOIICHUS K
MHEHUIO OMMOHEHTA MPU 00CYKIEHUU MPOOJIEM €CTECTBEHHO-HAYYHOT'O COJICPKAHUS; TOTOB-
HOCTU K MOPAJIbHO-ITUYECKOW OIIEHKE HCIOJIb30BaHUS HAYYHBIX TOCTHKEHHM, YyBCTBA OT-
BETCTBEHHOCTH 3a 3alTUTy OKPY>KAIOIIEH CpeIbl;

* WUCTNOJB30BaHUE MPHOOPETEHHBIX 3HAHWM M YMEHWH AJIsl PEIICHUs MPAKTUYECKUX 3a7ad ITo-
BCEIHEBHOMW KHU3HU, 0OecledeHHs] 0€30MaCHOCTH COOCTBEHHOM JKU3HH, PAIIMOHATIHHOTO TIPH-
POJIOTIONIB30BAHUS U OXPAaHBI OKPYKAIOMIEH Cpebl 1 BO3MOKHOCTh MMPUMEHEHHUS 3HAHUHA TIPH
pellIeHnH 3a7a4, BO3HUKAIOIINX B MOCIENYIONIel MpodeccnoHaIbHOM 1eATeNbHOCTH.

B pabouyro mporpamMmy BKIIOYEHO COEpKaHUE, HAMMpaBlIeHHOE Ha (opMUpOBaHUE Yy 00ydaro-

HIUXCS KOMIETSHIINA, HEOOXOIUMBIX ISl KAYE€CTBEHHOTO OCBOEHHS MPOTPaMMbl MTOJTOTOBKU CITE-
nuanuctoB cpennero 38eHa (IIICC3).



1.1. O0mas xapakTepucTHKa y4eOHOH JUCUMIIMHBI PU3UKa

B ocHoBe yuebHol quciuminabl @U3uKa JIeKUT YCTaHOBKA Ha (OpMUPOBaHUE Y 00Yy4aIOIINXCS
CHCTEMBbI 0a30BbIX MOHATUH (PU3UKU U MPEICTABICHUI O COBPEMEHHOM (prU3MUECcKOi KapTHHE MUDA,
a TaKkKe BbIPa0OTKa YMEHUH NMPUMEHATh (U3NUYECKUEe 3HAHUS, KaK B MPO(ECCHOHATBLHOU JesTelb-
HOCTH, TaK M JUJIs1 peLICHUs] )KU3HEHHBIX 3a/1au.

MHorue mnosnoxxeHus, pa3BuBaeMble (U3UKOM, pacCMAaTPUBAIOTCS KaK OCHOBA CO3JIaHUS U HUC-
M0JIb30BaHUsl MH()OPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TexHonoruil (MKT) — oxnoro u3 manbo-
Jiee 3HAUMMBbIX TEXHOJIOTMUYECKUX JOCTHKEHUH COBPEMEHHOW IUBUITU3ALINH.

®u3nKa JaeT KoY K MOHMMAHWIO MHOTOYHMCIIEHHBIX SIBJICHUM U IPOLIECCOB OKPYKAIOLIETO MUpa
(B ecTecTBEHHO-Hay4YHbIX 00yacTsix). B dusuke GopmupyroTcss MHOTHE BUABI JESTEIBHOCTH, KOTO-
pble UMEIOT MEeTanpeIMeTHbIM Xxapakrep. K HUM B mepBylo ouepesib OTHOCSTCS: MOJEIMPOBAHUE
00BEKTOB U MPOLECCOB, MPUMEHEHNE OCHOBHBIX METOJIOB MMO3HAHUS, CUCTEMHO-UH(POPMAIIIOHHBIH
aHanmu3, GpopMynupoBaHHE TUIIOTE3, aHAIM3 U CHHTE3, CPaBHEHHE, 0000IIeHNE, CUCTeMaTH3aIHs,
BBISIBJICHHE MPUYMHHO-CIIEICTBEHHBIX CBS3€H, IOMCK aHAJIOTOB, yIIpaBieHHEe 00BEKTaMU U MpoIiec-
camu. MIMeHHO 3Ta NUCUUIUIMHA MO3BOJISET MMO3HAKOMUTH OOYYaOIIMXCSl ¢ HayYHBIMH METOJaMU
MO3HAHUS, HAYYUTh UX OTJIMYATh TUIIOTE3Y OT TEOPUU, TEOPUIO OT IKCIIEPUMEHTA.

®u3rka UMEET OYeHb OOJIBLIOE M BCEBO3PACTAIOIIEE YHUCIO MEXKIUCIUIUIMHAPHBIX CBA3EH, IpU-
YeM Ha YpOBHE KaK MOHATUIHOIO ammapara, Tak U MHCTpyMeHTapus. CkazaHHOE MO3BOJISET pac-
cMaTpuBaTh (U3NKY KaK METAIUCHUIUINHY, KOTOpas MPEAOCTABISET MEXIUCIUILITMHAPHBIN S3BIK
JUTSL OTUCAHMS HAYYHOM KapTUHBI MUpA.

OwusmKa SBISETCS CUCTEMOOOPA3YIOIUM (PAKTOPOM UISl €CTECTBEHHO-HAYYHBIX y4eOHBIX Mpej-
METOB, IMOCKOJIbKY (pU3UYECKHe 3aKOHBI JIS)KAT B OCHOBE COJIEPKaHUs €CTECTBO3HAHUS U CIEI[HAIIb-
HBIX JUCLUIUIMH (TEXHUYECKasi MEXaHUKA, JIEKTPOTEXHUKA U JIEKTPOHUKA, U JIp.). YueOHast Auc-
umnHa du3nka co3gaer yHuBepcalibHyl0 0a3y Ui U3ydeHus o0menpodeccuoHalbHbIX U CIIeI -
AIBHBIX TUCIUTUINH, 3aKIabiBast GYHIAMEHT JIJIsl TOCJIEIYIONIET0 00ydeHUsT 00yJaronuxcsl.

Ob6nanas TOru4eckoil CTpOMHOCTBIO U ONMUPASACH HA SKCIIEPUMEHTANIbHbIE (aKThl, yueOHas Auc-
nuruinHa Gusnka Gopmupyer y 00ydaromuxcsi MOAJIMHHO HaydHOe MUPOBO33peHne. Pusnka sBis-
€TCsl OCHOBOW yYEHMs O MaTepUaIbHOM MHUPE U peIaeT MpodieMbl 3TOT0 MUpa.

[Tpu ocBoennn cnernuanbHocTe CIIO TexHmueckoro mpoduist npodeccnoHaIbHOr0 00pa3oBa-
HUs (u3uKa nzydaercs Oonee yriyOoJaeHHO, Kak MpoduibHas yueOHas TUCHMIUIMHA, YUYUTHIBAIOIIAs
crennuky ocBanBaeMbIx crienranbHocTer: 15.02.01; 26.02.02; 26.02.03; 26.02.05; 26.02.06.

B copepxanuu yuyeOHOM AMCHMIUIMHBI MO (U3MKE NpPU MOATOTOBKE OOYYAIOIIMXCS MO CHELH-
IBHOCTSIM TEXHUYECKOro Mpoduiisi mpodecCuoHaIbHOro 00pa3oBaHus MPO(UIBHOW COCTaBIIsIO-
et sBiseTcs paszzien «NeKTPOAUMHAMHUKAY, TaK KaK OOJIBIIMHCTBO CHENUATbHOCTEN, OTHOCSIIUX-
Csl K TOMY NPOQHIII0, CBA3aHBI C 3JIEKTPOTEXHUKON U 3JIEKTPOHUKOM.

Teopernueckue cBeACHUs M0 (PUMKE JTOTOIHAIOTCS JEMOHCTPAUAMU U TaOOpaTOPHBIMU pabo-
tamu. [Ipu uznoxxenuu mMarepuana coOIr0gaeTcs €AMHCTBO TEPMUHOJIOTUN U 0003HAYEHUI B COOT-
BETCTBUU C JICHCTBYIOIIMMHU CTaHAAPTaMH.

PaGouast mporpamma coctout u3 Beenenus u 7 paznenon: «Mexanukay, «OCHOBBI MOJEKYIISIP-
HOU (PU3MKH M TEPMOJMHAMUKNY, «NEKTpoIuHaMuKay, «KonebaHus u BOIHbIY, «ONTHKaY, «Ie-
MEHTBI KBAaHTOBOW (DU3UKNY, «IBONIOIMS BeeneHHo.

Me:xuCcUUIIMHAPHBIE CBA3H MPOCIIEKUBAIOTCA C TUCHUIUIMHAMU MareMaTtuka; DJIeKTpOHUKa
U 2JIEKTPOTEXHHKA; TexHuueckas TepMoIuHaAMUKa U Tertonepeaayda; CBapouyHoe MPOU3BOJICTBO.

Bunsl camoctosTensHONW pabOThl, MPUMEHSEMBIE MPU pean3allii POrpaMMbl JTUCIIUITIIMHBI
dusuka:

® [I0TOTOBKA COOOIEHUS, KPOCCBOPOB;

® COCTaBJICHHME TECTOB, TAOJIHII, CXEM;

® 3TOTOBJICHUE MOJICIICH;

® peuleHME 3a/1ad.

MeTtoapl 0OydeHMS:



e cioBecHbIE (Oecena ¢ MOCTaHOBKOM MPOOJIEMHBIX BOITPOCOB);

® HarJsIHBIC (CXEMBI, TaOIUIIbI);

® AaKTHBHBIC U MHTEPAKTUBHBIC (MO3TOBOU IITYpM, paboTa B MaJIBIX TPYIaX, Ae0aThl, IKC-
Kypcun).

1.2. MecTo y4eOHOI TMCHUIIIMHBI B Y4eOHOM IJIaHe

VYuebnast nucuumnHa Ousnka BXoIuT B 00111€00pa30BaTeIbHYIO OATOTOBKY KaK ydeOHas Tuc-

LUIUIMHA TI0 BEIOODY.

ITocnenoBaTenbHOCT M3YYEHHsT TEM IIPOrPAMMBI PACKPBIBACTCS B TeMaThdeckoM IuiaHe. Ilo

KaX/10i yueOHOM TemMe NPUBOJATCS 00001eHHbIE TPEOOBaHUS K JINYHOCTHBIM, METAlpeIMETHBIM U
IIPEAMETHBIM pE3yJIbTaTaM.

1.3. Pe3yaibTaThl 0CBOEHHS YUeOHOM IMCHUIIIHHBI

OcBocHme conepkanus yaeOHOW auciuiInHbl Du3nka odbecrednBaeT JOCTHKCHHE 00yJaronu-

MUCH CICAYIOIUX PE3YyJIbTATOB:
JAUUYHOCMHbBIX?

4yBCTBO TOPJIOCTH U YBaKCHHS K UCTOPHH U JOCTIIKCHUSIM OTCUECTBCHHON (PH3MUYECKON HAYKH;
(pu3HMUecKH rpaMOTHOE MOBE/ICHNE B MTPO(ECCHOHATBHOM ACATEIBHOCTH U OBITY MPH 00paICHUH
¢ mpuboOpaMu U yCTPOHCTBAMU;

TOTOBHOCTb K MPOIOJDKCHUIO 00pa30BaHusl U MOBBILICHUS KBaTH(UKALUK B U30paHHOM mpodec-
CHOHAJIbHOM JACATEIbHOCTU H O0OBEKTUBHOE OCO3HAHUE POJTH (DPU3UUECKUX KOMIICTCHIHI B 9TOM;
YMEHHUE HCIOB30BaTh JOCTH)KEHUSI COBPEMEHHON (U3NYECKON HAyKH U (PU3NYECKHX TEXHOJO-
TUW JJI TIOBBIIICHUS COOCTBEHHOTO HMHTEIJICKTYaJIbHOTO Pa3BUTHUS B BBHIOPAHHOU Mpodeccuo-
HaJIbHOM JIeITENIbHOCTH;

YMCHHUE CaMOCTOATCIIBHO I[O6I)IB3TI) HOBBIC JIA ceos (bI/IBI/ILIeCKI/Ie 3HaHUS, UCIIOJB3YA IJId OTOro
AOCTYIIHBIC HCTOUYHHUKHN I/IH(bOpMaIII/H/I;

yYMEHHE BBICTPanBaTh KOHCTPYKTUBHBIC B3aMMOOTHOIICHUS B KOMaH/Ie 110 PEIICHUIO OOIINX 3a-
nad;

yYMEHHE YIPaBISATh CBOCH ITO3HABATENBHON AEATEIHHOCTHIO, MPOBOANUTH CAMOOILIEHKY YPOBHS
COOCTBEHHOT'O MHTEIJIEKTYaJIbHOTO PAa3BUTHS,;

Memanpedmemnblx:

MCIIONIb30BaHNE PA3IMYHBIX BUIOB MO3HABATENbHON NEATENbHOCTH MJS perieHHs] (PU3UIEeCKHX
3a/1a4, MPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOACHUSI, ONTUCAHHUSI, U3MEPEHHUS, IKCIIe-
PUMEHTA) AJIs U3YYEHHUS Pa3IMUHBbIX CTOPOH OKPYXKarolle 1eiCTBUTENbHOCTH;

WCIOJIb30BaHNE OCHOBHBIX MHTEJUICKTYAIBHBIX OIEpalHii: TOCTAHOBKU 33/1a4yH, (hOpMyIHpOBa-
HUS TUTIOTE3, aHallu3a U CHHTE3a, CPaBHEHUs, 000OIIEHHUs, CUCTEeMaTU3allu, BBISIBICHUS TPH-
YUHHO-CJICACTBCHHBIX CBSI3CI>1, IIOMCKa aHaJIOI'OB, (1)OpMy.]'II/IpOBaHI/I$[ BBIBOJAOB IJId U3YUCHUA pa3-
JUYHBIX CTOPOH (U3UUYECKUX OOBEKTOB, SIBICHUN U MPOLIECCOB, C KOTOPBIMUA BO3HHKAET HEOOXO-
JTUMOCTh CTAJIKUBATHCS B MpOo(decCHOHaIBHOM cdepe;

YMEHHE T€HepUPOBATh UICH U OMPEENIATh CPEICTBA, HEOOXOAMMBIE IJISl UX PeasIh3allui;
YMEHHE WCIOJIb30BaTh PA3IMYHBIC UCTOYHUKHU ISl TIOMyYeHUs] PU3NYeCcKO WHQOpMAIINH, OIle-
HUBATh €€ JOCTOBEPHOCTH;

YMCHUEC aHAJIU3UPOBATh U MPCACTABIATH I/IH(bOpMaHI/IIO B PA3JIMYHBIX BUOAX,

YMCHUC HY6J'II/I‘—IHO NpEaACTaBJIATL PE3YIbTATHI COOCTBEHHOI'O HCCIICOO0BaHMs, BECTU JUCKYCCHH,
JOCTYITHO M TAPMOHHYHO COYeTasi coJiepkanue u (GopMbl MpeacTaBsseMol HHPOPMAaLINK;

npeomemHmoix:

c(OpPMHPOBAHHOCTD MPEICTABICHUI O POJIU U MECTe (PU3UKU B COBPEMEHHOW HAyYHOU KapTHHE
MUpa; TOHUMaHue (PU3NIECKOM CYIIHOCTH Ha0t01aeMbIX BO BeenieHHOH siBeHuil, poiu Gpu3nku



B (popmMHpoBaHUM Kpyro3opa U GyHKIHNOHAIBEHON IPaMOTHOCTH Y€JIOBEKa JJIsl PEeIlIeHUs MPaKTH-
YECKUX 3aJ1ay;
BJIaJICHHE OCHOBOMOJIATAIOIIMMU (PU3NYECKUMHU TOHATUSMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOPHUSIMU; YBEPEHHOE HUCIIOJIb30BaHNE (DU3MUECKON TEPMUHOIOTUN M CHMBOJIUKY;
BJIa/ICHHE OCHOBHBIMU METOJIaMU HAay4YHOTO MO3HAHUS, UCIIOJIb3YEMbIMU B (DU3HKE: HAOIIOICH U-
€M, OIMCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;
yMeHHsI 00pabaThiBaTh Pe3yIbTaThl H3MEPEHUN, OOHAPYKHUBATh 3aBUCHMOCTh MEKIY (hu3mde-
CKHMH BEJIMYUHAMU, OOBSICHITH MOJTYICHHBIC PE3YJIbTAThI U JCJIaTh BHIBOIBI,
c(OpMUPOBAHHOCTh YMEHUS peliaTh GU3NYECKUE 3a1a4u;
c(OpMHUPOBAHHOCTh YMEHUS IPUMEHSTH MOJIyY€HHbIE 3HAHUA JJIsI OOBSCHEHUS YCIIOBUH MPOTe-
KaHusg GU3NYECKUX SBJICHUM B mpupoe, npodeccuoHanbHol cdepe U A7 NPUHATHS MpaKTHye-
CKHUX PELICHUH B IOBCEAHEBHOW KU3HU;
c(hOpMHUPOBAHHOCTH COOCTBEHHOI MO3UIMK MO OTHOIICHHUIO K QU3nveckor HHPpOpMaIuu, MoJy-
4aeMOU U3 Pa3HbIX HCTOYHHUKOB.

B 3aBepiienuu pasnenoB «MexaHuka», «OCHOBBI MOJICKYJIIPHOW (DU3UKH ¥ TCPMOJTHUHAMUKH,

«InexTpoauHaMuKa», «ONTHKa», « DJIEMEHThI KBAaHTOBOW (DM3UKH» IPOBOJATCS KOHTPOJIBHBIC pa-
OOTHI.

[Iporpamma paccuntana Ha 179 vacoB, B ToM uuciie 22 4aca J1a00OpaToOpHBIX paboT u 6 4acoB

npakTUyeckux 3anatuii; 10 yacoB KOHCynbTalMil U 53 yaca caMOCTOSITEIIbHOW BHEAYAUTOPHOM pa-
OOTHI.

[TpomesxyTouHoi (HhOpMOIi aTTeCTallMK SBISIETCS 9K3aMEH BO BTOPOM CEMECTpe.



2. TEMATUYECKHWU IUVIAH

Koui-Bo aya. yacoB npu o4Hoii

MakcumaJjibHasi ¢opme o0yueHus CaMocTosiTeJIbHasi
HanMeHoBaHHe PAa3/1eJI0B H TeM Harlll)l};l(c)zﬂ(:6l¥:cam Beero J;:ﬁﬁ: I:E::K pa]?;i?)cos?,y::cm
BBenenue 1 1 - -
PA3JIEJI 1. Mexanuka 16 10 - 6
Tema 1.1. Kunemaruka 2 1 - - 1
Tema 1.2. 3akoHbl MEXaHUKH 6 4 ) i ’
Hprotona
Tema 1.3. 3aKoHbBI COXpaHEHUS B 3 5 i i 3
MEXaHUKe
KonTpoubnasi pabora Nel. Me-
XaHMKa. 3aKOHBI CO- 1 1 - - -
XpaHEHHS] B MEXaHUKE
PA3JIEJI 2. OcHOBBI MOJIEKY-
JAPHOU (uU3UKH H 41 27 6 2 14
TEPMOJIMHAMHUKHI
Tema 2.1. OcHOBBI MOJIEKYJISIp-
HO-KMHETUYECKON Teo- 15 10 2 - 5
pun. neansHelii ras
Tema 2.2. OCHOBBI TE€pPMOJIMHA- 9 6 ) ’ 3
MHUKH
Tema 2.3. CpolicTBa napos 6 4 2 - 2
Tema 2.4. CBoiicTBa )XKUIKOCTEH 6 4 2 - 2
Tema 2.5. CBolicTBa TBEPJIbIX TEI 5 3 - - 2
KonTpouabsnas padora Ne2. Mo-
JeKkynspHas (usuka u 1 1 - - -
TEPMOIMHAMMKA
PA3JIEJI 3. DaekTpoguHaMuKa 54 37 6 4 17
Tema 3.1. DnexTpuueckoe mose 12 8 - 2 4
Tema 3.2. 3aK0OHBI TTOCTOSITHHOTO 75 17 4 ’ 3
TOKa
KonrTposbnass  pabdora  Ne3.
DJIEKTpAYECKOE TIOJIE. 1 1 ) ) )
3aKOHbl TOCTOSIHHOTO
TOKa
Tema 3.3. DnexTpuueckuii ToK B 1 3 ) i 3
Pa3IMYHBIX Cpeaax
Tema 3.4. MaruutHoe nose 3 2 - - 1
Tema 3.5. DOnexrpomarHuTHas 3 ) i i |
WHTYKITHSI
PA3JIEJI 4. Kosebanusi u BOJI- 17 12 2 i 5
HBI
Tema 4.1. MexaHnuueckue KoJe- 5 4 ) i 1
OaHus
Tema 4.2. Ynpyrue BOJHbI 3 2 - - 1
Tema 4.3. DIeKTpOMarHUTHBIE
9 6 - - 3
KojeOaHus




PA3JIEJI 5. Ontuka 16 11 4 5
Tema S.1. [Ipupoga cBeta 5 4 2 1
Tema 5.2. BosHoBbIE cBolCTBa 10 7 2 3
CBeTa
KonrTposbnasi  pabdora  Ne4.
DNeMEeHTBl  AJIEKTPOJIU-
HaMUKH.  ODJEeKTpoMar- 1 1 - -
HUTHBIE Konebanus. Omn-
THKa
PA3JEJIL 6. U3J16MeHTbI KBaH- 17 11 2 6
TOBOM (PM3HKHU
Tema 6.1. KBantoBas ontuka 3 2 - 1
Tema 6.2. Guszuka aroma 3 2 1
Tema 6.1;.ad>1/131/11<a ATOMHOTO SI/I- 11 7 ’ 4
KonrTposbnass  pabdora  NeS.
CrpoeHnue aTroma U KBaH- 1 1 - -
ToBast (hr3HMKa
PA3JEJI 7. IBomonus Beesen- ) ) 2
HOM
Tema 7.1. CTpoeHue u pa3Butue
. 2 2 2
Bcenennon
Koncyabranumn 10
Bcero 179 116 22 53




3.1. COAEPKAHUE YUYEBHOM JUCHUTIIMHBI

Beenenue

Oduznka — (QyHIaMEHTAIbHASI HAYKa O IPUPOJIC.

EcTecTBeHHO-Hay4HBIN METOJ ITIO3HAHMS, €0 BO3MOXHOCTH M TPaHULbl IPUMEHUMOCTH. DKCIIe-
PUMEHT M TEOpHs B Ipolecce MO3HaHMUs MpUpoabl. MonenupoBanue (pU3NYecKuX sIBICHUH U Mpo-
neccoB. Poiib 3KcnepUMeHTa U TEOPHM B IPOLECCE MO3HAHUS NpHUpoAbl. PU3nueckas BEIMYMHA.
[TorpemnocTn u3MepeHuit pu3nueckux BenndnH. Ou3ndeckue 3aKOHbI. [ paHUIBI TPUMEHUMOCTH
¢busnueckux 3akoHOB. IloHaTHe o du3nueckoit kapTuHe mupa. OU3nMKa U aCTPOHOMUS. 3HAUCHUE
¢u3uku npu ocBoenuu creruansHocreit CIIO.

Pasznea 1. Mexanuka

Tema 1.1. Kunematuka

Mexanunueckoe asmxenue. Ilepememenue. Ilyre. Ckopoctb. PaBHOMepHOE npsiMONMHEHHOE
JBIDKEHUE. YckopeHue. PaBHomepeMeHHoe mpsMoiMHENHHoe JBuxkeHue. CB0OOOIHOE MajeHue.
JIBm>keHue Tena, OpOIIEHHOTO MO YITIOM K TOPU30HTY. PaBHOMEpHOE ABIKEHHE TTO0 OKPYKHOCTH.

Tema 1.2. 3akounl Mmexanuku HoroToHa

[Tepserit 3axkon Hetotona. Cuina. Macca. Umnynbsc. Bropoit 3akon Hetorona. OcHOBHOM 3aK0H
KJaccuyeckoil tuHaMuku. Tperuit 3akoH HbroTOHA. 3aKOH BCEMUPHOTO TATOTEHMs. | paBUTAIIMOH-
Hoe nosie. Cuna tsxectu. Bec. CriocoObl n3mepeHus Maccsl Tesl. CHilbl B MEXaHHKE.

HccnenoBanue ABMKEHUS TeNa MO IeHCTBUEM MOCTOSSHHOW CHJIBL.

N3ydeHrne ocoOEHHOCTEN CUITBI TPEHUSI (CKOJIbKEHUS).

Tema 1.3. 3akoHbI cOXpaHeHHs B MeXaHHKe

3akoH coxpaHeHus uMmityibca. Ummynsc. PeaktuBHOe nBmxkenue. Pabora cumbl. PaboTa moren-
nuanbHbIX cuil. MomHocTh. DHeprud. Kunernueckas sHeprus. llotennuanbHas sHeprus. 3akoH
COXpaHEHHUs MeXaHW4YecKou sHeprun. [I[puMeHeHne 3akoHOB COXpaHEHUSI.

N3yuenune 3aKoHa COXpaHEHUsI UMITYJIbCA.

CoxpaHeHHE MEXaHWYECKOW SHEPTHH TpPH ABHKEHUHW Tea MO JCHCTBUEM CHIIBI TSHKECTH H
YOPYTOCTH.

CpaBHeHHE paOOTHI CHUJIBI C U3MEHEHNEM KMHETHYECKOW SHEPTUH TeJa.

W3ydeHne 3aKOHOB COXpaHEHHUs Ha TPUMEpE yaapa MapoB U OATTUCTHYECKOTO MAsITHHUKA.

Hemoncmpayuu:

3aBUCHMOCTh TPAEKTOPUHU OT BHIOOpA CUCTEMBI OTCUETA.

Bubr MeXaHUYECKOTO TBUKCHUSI.

3aBUCUMOCTD YCKOPEHHMS Tella OT €r0 MacChl U CUJIbI, IEUCTBYIOINIEH HA TEJIO.

CrioxxeHue cuil.

PaBeHCTBO M IPOTUBOIOJIOAKHOCTH HAIPABIICHUS CUJT J€HCTBUS U TPOTUBOICUCTBHUS.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT J€(POpPMAIIHH.

Cunel TpeHusL.

HesecomocTs.

PeaktuBHOE NBHXKEHUE.

[Tepexo MOTEHITMAIBPHON YHEPTUH B KHHETUYECKYIO U 0OpaTHO.

CBOOOIHBIC U BBEIHYXK/ICHHBIE MEXaHUYECKHe KolieOanus. Pe3oHanc.



CamocTrosiTesqibHasi padoTa (BHeayAUTOPHAA):

f—

Pemenue 3anay no teme «MexaHndeckoe ABUKEHHUE) (110 MHIMBUIyaJIbHOMY 33JaHHUIO).
[ToaroroBka coobmenus no teme: «Mcaak HproToH — co3marens kiaccuueckon (usukmy», «Be-
JTUYaiIIme OTKPBITHS GU3UKUy, «CHIIbl TPEHUS» (110 BEIOOPY).

Pemenue 3a1auy Ha TeMy: «3aKOHBI IMHAMUKW (110 MHAWBUYAJIbHOMY 33JJaHUIO).

Pemenue 3aa4 Ha TeMy: «3aKOH COXPaHEHUS UMITYJIbCay (110 MHIUBUAYATHHOMY 3a/1aHUIO).
Pemienue 3agau Ha TeMy: «3aKOH COXpaHEHUS SHEPTUN» (TI0 UHIUBUAYATHLHOMY 33/IaHHIO).
[TonroroBka cooOmienust Ha Temy: «l[IpuMeHeHne 3aKOHOB cOXpaHEHHs B MexaHuke», «Cepreit
[TaBnoBuu KoposieB — KOHCTPYKTOp M OpraHu3aTop NPOM3BOACTBA PAKETHO-KOCMUYECKON TEX-
HUKH (110 BBIOODY).

N

AN

KonTpoasnas padora Nel o teme: «MexaHuka. 3aKOHbI COXPAaHEHHUSI B MEXAHUKE.
Paszpnes 2. OcHOBBI MOJICKYJISIPHOM (PU3UKU M TEPMOJIMHAMMKH

Tema 2.1. OCHOBBI MOJIEKYJISIPHO-KHHETHYeCKOH Teopuu. UneabHblil ra3

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TeopuH. Pa3mepsl 1 Macca MOJIEKYJ U aTo-
MoB. bpoyHoBckoe nemxkenue. Juddysus. Cuitbl 1 d3HEPTHST MEKMOJICKYJIIPHOTO B3aUMOJICHCTBUS.
CtpoeHue ra3000pa3HbIX, KUAKUX U TBepAbIX Teld. CKOPOCTH ABMKEHUS MOJIEKYJ U UX U3MEpPEHUE.
WneanbHsiii ra3. /laBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYISPHO-KUHETUYECKONU TEOPHH T'a30B.
Temnepatypa u ee uzmepenue. Mzonporeccol. ['a30Bbie 3aKOHBI. AOCOMIOTHBIN HYJb TEMIIEPaTyPh.
TepmonuHaMuueckas IIKajga TEeMIEPaTypbl. YPaBHEHHE COCTOSHUS WJCAIBHOrO Taza. MomsipHas
ra3oBasi IOCTOSTHHAA.

JlabopaTopnasi padora Nel
[IpoBepka 3akonHa boiunst- Mapuorra.

Tema 2.2. OCHOBBI TEPMOAUHAMUKH

OcHOBHBbIE TIOHATUSA U OTpeieieHusl. BHyTpeHHss 2Heprust cucTeMbl. BHYTpeHHsIsI SHEprus uje-
anpHOTrO ra3za. Pabora u temnnora kak Gopmbl nepenadu d3Heprun. TernaoeMKocTb. Y AenbHas Terio-
€MKOCTbh. YpaBHEHHE TEIUIOBOTO Oananca. [lepBoe Havano TepMonHaMuKu. ArabaTHBIN TTPoIIecC.
[Ipunuun aeiictBus temnoBoit mamuubl. KI1/] TemnoBoro asurarens. Bropoe Hauano tepmoanHa-
MHUKHU. XOJOAWIbHBIE MAIIMHBL. TernoBeie ABUrarenu. OxXpaHa npupoisbl.

IIpakTuyeckoe 3ansaTueNel.
[IpumeHnenne nepBoro 3aKkoHa TEPMOJUHAMHUKHU K U30IIPOLIECCAM.

Tema 2.3. CBoiicTBa napos
Ucnapenne n konaeHcarus. HaceimeHHbIi map U ero cBorcTBa. AOCOMIOTHAS U OTHOCUTEIbHAS
BIIQXXKHOCTh BO3Ayxa. Touka pockl. Kunenue. 3aBUCUMOCTh TeMIIEpaTypbl KUIMEHUSI OT JIaBJICHUS.

[TeperpeTsiil map M €ro UCHOJIb30BAHUE B TEXHUKE.

JlaboparopHasi padora Ne2.
N3mepenne BIaXKHOCTH BO3/1yXa.
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Tema 2.4. CBolicTBa ;KHAKOCTEH

XapaKTepI/ICTI/IKa KHUIKOIro COCTOsSHHUS BCIICCTBA. HOBerHOCTHHﬁ clIon KHUIKOCTH. 9H€pFI/I${

MMOBEPXHOCTHOT'O CJIOA. SIBnenus Ha T'paHuIC )KUAKOCTU C TBEPALIM TCIOM. KaHI/IHHHpHBIe SIBJICHHUA.

Ka.

JlabopaTopnasi padora Ne3.
M3MepeHue noBepXHOCTHOI'O HATSKEHUS JKUJKOCTH.
Tema 2.5. CBoiicTBa TBepABIX TeJl

XapakTepHucTUKa TBEPJIOrO COCTOSHUS BEILIECTBA. YIIPYrUe CBOMCTBA TBEPABIX Tel. 3akoH ['y-
MexaHnyeckue CBOMCTBA TBEPABIX Tel. TeIIoBO€ pacHIMpEeHUE TBEPIABIX TEN U KUAKOCTEH.

IInaBnenne u KpucTalliu3anus.

N =

b

~

10.

11.
12.

13.
14.

Habmronenue nporecca kpuctaiuzanuu. M3yuenue nehopmannuu pacTssKeHuUsI.
N3ydeHue TernaoBoro paciupeHus: TBEPbIX TEIL.

W3ydeHrne 0cOOEHHOCTEH TEMI0BOIO PACIIUPEHUS BOIBI.

Hemoncmpayuu

JBuxxenne 6poyHOBCKHX dacTull. Juddysus.

H3meHeHue AaBlieHus ra3a ¢ U3MEHEHHEM TEMIIEPaTyphl IPU MOCTOSIHHOM 00BbEeMe.
N3otepmuuecknii 1 n300apHBIN MPOIECCHI.

V3MeHeHre BHYTPEHHEH SHEPTrUu Tell IPU COBEPIICHUH PAOOTHI.

Mojenu TEIUIOBBIX ABUTATEIEH.

Kunenue Boabl Ipy MOHUKEHHOM JaBJICHUU.

IIcuxpomeTp u TUTPOMETP.

SIBneHns MOBEPXHOCTHOIO HATSKEHUS U CMaYMBAHMUSL.

Kpucramisl, amopdHbIe BelecTBa, )KUIKOKPUCTATUTMUECKUE Tea.

CamocrosiTesibHas padoTa (BHeayIUTOPHAs):

CocraBneHue KoHCIeKTa Ha TeMy: «VIcTopusi aTOMUYECKUX YUEHUI.

Pemenue 3aau Ha Temy: « ['a30Bble 3aKOHBD) (IT0 UHIMBHIYaTbHBIM 3aJIaHUSIM).

Pemenne 3agau Ha Temy: «YpaBHeHue Knaneiipona-MenneneeBa.» (110 MHAUBUAYAJIBHBIM 3a-
JAHUSIM).

CocraBneHnue koHcniekTa Ha TeMy: «[IprMeHeHne ra3oBbIX 3aKOHOB B CBOEH PO eccumy.
Pemenue 3aau Ha Temy: «l3ompornecch» (10 UHAUBUAYAIbHBIM 33aHUSAM).

Pemenue 3anau Ha Temy: «/3MeHeHHe BHYTpEHHEH SHEpruu U padora» (10 WHAUBUAYAIbHBIM
3a/IaHUSIM).

CocraBnenue kpoccBopaa Ha TeMy: «OCHOBBI TEPMOJIUHAMUKI.

Pemenue 3amau Ha Temy: «llpumeHeHHE NEepBOro Hayana TEPMOJUHAMHUKN»

(110 MHAMBUIYaTIbHBIM 3a/1aHUSIM).

Pemenue 3anau Ha TeMy: «lIpuMeHeHue 3aKkoHa TEPMOAMHAMUKH K M30mpoueccam» (10 UHAN-
BU/yaJIbHBIM 3a/IaHUSIM).

[ToarotoBka coobuienus Ha TeMy: «BzaumoneiictBue atmocdepsl u ruapocdepsd», «M3mepu-
TEJU BJIQXHOCTU BO3ayXa» (110 BEIOODY).

Pemienue 3a1a4 Ha TeMy: «BiakHOCTB BO3/1yXa» (10 MHIAMBUAYATBHBIM 33aHUSM).

Pemenue 3anad Ha Temy: «[loBepXHOCTHOE HATSKEHUE KUIKOCTH» (IO MHIUBUAYAIbHBIM 3a-
JTAHUSIM).

Pemenue 3anau Ha Temy: «KanusuisgpHsle siBIeHUsD (110 MHAUBUAYATIbHBIM 331aHUSAM).
[ToaroToBka cooOIIeHHI HA TEMY: «YUYeT TEeIJIOBOTO PAaCIIMPEHUsI MAaTEPHAIOB, HCIIOIb3yEMBIX
IPY HKCIUTyaTallMy IPOMBILIIIEHHOTO U Cy10BOro 000pynoBaHus», «Biausuue nedexros Ha du-



3UYECKHEe CBOWCTBA KPUCTALUIOBY, «OKHUIKHE KPUCTAIUIB» (C yUYETOM CHEIHalIbHOCTH) (110 BBI-

6opy).
15. Pemenue 3agad Ha Temy: «CBOMCTBA TBEPABIX TE» (110 MHAUBUAYATBHBIM 33JIaHUSIM).

KourpoabsHnas padora Ne2 mo teme: «MouekyisapHas Gpu3nka 1 TEPMOJTHHAMHUKAY.

Pazpnen 3. diekrpoauHamuka

Tema 3.1. DuekTpUYecKoe moJje

DJIEKTPUYECKUE 3apsA/ibl. 3aKOH COXpaHEHHs 3apsana. 3akoH Kymona. DiekTpuyeckoe Iode.
HanpspkeHHOCTh AJIeKTpUdecKoro mouisd. ['padudeckoe n300pakeHUE IIEKTPUUECKOTO TMOJIS 3apsi-
eHHbIX Ten. [IpuHiun cynepnosunuu nonei. Pabora cun snexkrpocratuueckoro nois. [loteHmu-
an. Pa3HocTh MOTEHIIMAIOB. DKBUIIOTCHIIMAIBHBIEC TOBEPXHOCTU. CBA3h MEXKAY HAIIPSKEHHOCTHIO U
Pa3HOCTHIO MOTEHIIUAJTIOB AIIEKTPUUECKOro mofsl. JIudnekTpuku B anekTpudeckoM mode. [lonspusa-
nus audNeKTpukoB. IIpoBoguuku B snekrpuyeckoM mosie. Konpencaropel. CoeanHEHHE KOH-
JIEHCATOPOB B 0aTapero. DHeprus 3apsiKeHHOT0 KOHACHCAaTopa. DHEPrusl 2JIEKTPUIECKOTO MOJIS.

IIpakTnyeckoe 3ansitue Ne2.
CoennHeHne KOHEHCATOPOB.

Tema 3.2. 3aK0HBI MOCTOAHHOI'0 TOKA

YcnoBus, HeOOXOIUMBIE /I BOSHUKHOBEHHUS | TOICPIKAHUS dJIEKTPHIecKoro Toka. Cuia Toka
U IJIOTHOCTH ToKa. 3akoH Oma i yuyacTka nenu 6e3 3/1C. 3aBUCHMOCTD 3JIEKTPUYECKOTO COMPO-
TUBJICHUSI OT MaTepualia, JUIMHBI U TUIOMIAIU TOMEPEUYHOr0 CEUEHUs] MPOBOJIHUKA. 3aBUCUMOCTH
ANEKTPUUECKOTO CONMPOTUBIEHUS! MIPOBOJHUKOB OT TEMIIEPATypbl. DNEKTPOJBHXKYIIAs CHJIa UCTOY-
HUKa ToKa. 3akoH Oma s moiHou 1nenu. CoenrHeHne MpoBOIHUKOB. CoeMHEHNE UCTOYHUKOB
aIIeKTpuYeckoii sHepruu B O6atapero. 3akoH Jxoyns—IIenna. PaboTa 1 MOIITHOCTE ANIEKTPUIECKOTO
ToKa. TemioBoe IeUCTBUE TOKA.

N3yuenune 3akoHa Oma Juisl ydacTKa LENH, MOCIEA0BATEIbHOIO U MapajyieIbHOTO COSAMHEHUS
MIPOBOJIHUKOB.

N3yuenue 3akona Oma i OJTHOW LIETIH.

Ornpenenenne ko3P huUIIMEHTA MTOJIE3HOTO ACHCTBUS MIEKTPUIECCKOTO YaAMHHKA.

Ornpenenenne TeMrepaTypbl HUTH JIaMIIbl HAKaJIMBaHUSI.

JlabopaTopnasi padora Ne4.
Onpenenenne 3/]C 1 BHyTpEHHETO CONMPOTUBIIECHUS HATIPSKEHHUS.

JlabopaTopnasi paGora NeS.
HccnenoBanue MOIIHOCTH, TOTPEOISIEMOM JIAMITON, OT HAPsDKEHHS Ha €€ 3aKIMax.

IIpakTuyeckoe 3anaTue Ne3
Pemenue 3ana4 Ha 3akoHb OMa, NapajuIEIbHOE U MOCIEA0BATENBHOE COEJUHEHUE TPOBOJHUKOB.

Tema 3.3. DilekTprUYecKHii TOK B Pa3JMYHbIX CpeaAax
CoOcTBeHHass MPOBOJUMOCTh TMONYNPOBOAHHUKOB. IlomynpoBoguukossie mpubdopsl. [Tomympo-

BOJIHUKOBBIW JHOJI. DJIEKTPUUYECKHUI TOK B Ta3ax, BaKyyme, dJIEKTPoJUTax, MeTamuiax. 3akoH dapa-
AC IUI 3JICKTPOJIn3a. TepMOBJIeKTPOHHaSI smuccusd. Konraktaas PA3HOCTD MOTCHIIUAJIOB.
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JlabGoparopHasi padora Ne6.
Ornpezenenne 3IeKTPOXUMHUECKOTO SKBUBAJICHTA ME/IH.

Tema 3.4. MaruutHoe moJie

Bekrop mnaayknuu marautHoro mnojs. ['paduyeckoe n300pakeHHUss MATHUTHOTO TOJSI TIPSIMOTO
IIPOBOJIHUKA C TOKOM, KPyrOBOT'O TOKa, COJIEHOUA, IOCTOSIHHOrO Maruuta. JleiicTBue MarHuTHOTO
MOJIsl Ha MPSIMOJIMHEWHBIA TPOBOJHUK ¢ TOKOM. 3akoH Amriepa. B3aumonelictBue TokoB. Maruur-
HBI MoTOK. PaboTra mo mepeMenieHuio MPOBOAHUKA C TOKOM B MarHUTHOM moiie. JleiicTBue mar-
HUTHOTO T0JIA Ha ABWXKYyluica 3apsan. Cuna Jlopenna. Onpenenenue yaeabHOro 3apsga. Y CKOpu-
TEJIU 3apSKEHHBIX YaCTHII.

Tema 3.5. DileKTPOMATHUTHAS UHAYKIIAS

DneKTpoMarHuTHas UHAyKuusa. BuxpeBoe anexktpuyeckoe nose. [IpaBuno Jlenna. CaMonHayK-
1Us. DHEprusi MarHuTHOrO mouist. Tpanchopmarop.

N3yueHue 31eKTpOMarHuTHOM MHIYKIUU.

Hemoncmpayuu

B3auMozeiicTBue 3apsyKEHHBIX Tell.

IIpOBOTHHUKY B JIEKTPUYECKOM II0JIE.

JM3NeKTpUKHU B 3JIEKTPUYECKOM TI0JIE.

Konpaencaropsl.

TennoBoe neiCTBUE 3IEKTPUUYECKOTO TOKA.

CoOcTBeHHAs U IPUMECHAs! TIPOBOJMMOCTb MOTYITPOBOIHUKOB.

ITonynpOBOXHUKOBBIN TUO.

Tpanszucrop.

OmneiT Opcrena.

B3anmopeiicTBre NPOBOIHUKOB C TOKaMHU.

OTKIIOHEHNE DJIEKTPOHHOTO My4YKa MAarHUTHBIM IIOJIEM.

DIEeKTPOABUTATEND.

DNeKTpOoU3MepUTEIbHBIE TPUOOPHI.

ONeKTpOMarHuTHAsE MHIYKIIMSL.

Onbrtel @apages.

3aBucumocth JJ1C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHUSI CHJIBI TOKA U UHAYKTUBHOCTH TIPO-

BOJIHMKA.

Pabora snexTporeneparopa.

Tpancdopmarop.

CamocrosiTesibHas padoTa (BHeayIMTOPHAs):

f—

Pemenue 3a1au Ha Temy: «3akoH KynoHay (1o MHAUBUIYaTbHBIM 3aJaHUSIM).

2. BeinonHeHue pucyHka «UYenoBeK U 3JEKTPUUECKOE IoJie 3eMJIU», COCTaBJIEHUE KOHCIIEKTa

«[IpuHIUT CYNEPIIO3UIINN IEKTPUIECKUX oIl (110 BEIOODY).

Pemenue 3amau Ha Temy: «DIEKTpUUIECKOE TTOIe» (TI0 MHAUBUAYATHHBIM 3a/IaHUSIM).

4. TloaroroBka coobmieHus: Ha Temy: «KoHneHcaropsl. UX nmpuMeHeHHe B MPOMBIIIIIEHHOM U CY-
JIOBOM 3JIEKTPOOOOpYIOBaHUY, CPEACTBAX aBTOMATHKW», Maiikn ®apaneit — co3garens yue-
HUS 00 DIIEKTPOMAarHUTHOM TI0JIE (110 BBIOOPY).

5. Pemenue 3amau Ha TeMy: «KoHIEHCATOPHI U BUABI X COSAMHEHUI (TI0 MHAMBUAYATbHBIM 3a-
JTAHUSIM).

6. Hanucanue coobmenus Ha Temy: «lIpemoxpaHuTenu B HENsAX AMEKTPUUYECKOTO TOoKay, «Du-

3MO0JIOTUUECKOE JIEUCTBUE TOKa», «AHApe Mapu Amrnep — OCHOBOIOJIOKHUK 3JIEKTPOIUHAMU-

Ku» (TI0 BBIOODY).
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10.
11.
12.
13.

14.
15.

17.

18.

19.
20.

21.

Pemenue 3amay Ha Temy: «3akoH OMay (110 WHIWBUAYATHHBIM 3aaHUSIM).

Hanucanue coobmeHust Ha Temy: «A. BombpTa-Biiag B Hayky», «I'. OM-OCHOBOIIOJIOKHUK

3JIEKTPOIMHAMHUKNY (I10 BEIOOPY)

Hanucanue xoHcekTa Ha TeMy: «/[Burarenb MOCTOSIHHOTO TOKa», COOOILIEHHE Ha TeMy: «3a-

koHbI Kupxroda st anekrpudeckoi 1enu» (1mo BeIoopy).

Pemienue 3agau Ha TeMy: «3aKOHBI HOCTOSIHHOT'O TOKay (110 UHIUBUIYAIbHBIM 3a/IaHUSIM)..

CocraBnenue kpoccBopaa Ha Temy: «I1oCTOSTHHBIN TOK».

Pemenne 3anau Ha temy: «lIpumeHenue 3akoHOB OMa B 3JIEKTPOJUHAMUKE» (TIO WHIUBUIY-

AJIbHBIM 3aJJaHUSIM).

[TonroroBka cooOmieHus Ha TeMy: «VICTOYHHKYU 3ICKTPONMUTAHHS IS CYJOBOTO U IPOMBIIII-

JICHHOTO 000pYAOBaHUs, CPEICTB aBTOMaTUKW», « Tpanchopmarops» (¢ y4eTOM CHEIHAIbHO-

cTH) (10 BBIOOPY).

Pemenue 3ana4 Ha Temy: «3akonbl Dapanes» (110 UHAWBUYAIbHBIM 33aJIaHUSM).

Cocrasnenue te3ucos 1o teme: «llnaszma — 4-e cocTosiHue BemecTBa», «TepMO3IEeKTPUUECTBO

U €ro NpUMEHEHHEey, HallMCaTh COOOIEHUE Ha TeMY «AKYCTUYECKHE CBOICTBA MOIYITPOBOAHU-

KOBY», «MOJHUSI — ra30BbIN pa3psij B IPUPOIHBIX YCIOBUAXY, «[10IyITpOBOTHUKOBEIE TaTYUKU

TeMIepaTypb» (110 BEIOOPY).

16. Pemienue 3a1a4 Ha TeMy: «DNEKTPUUYECKUN TOK B MOIYIPOBOAHUKAX) (TI0 MHIAUBUAYAIbHBIM
3aJIaHUSIM).

Pemenue 3amauy Ha Temy: «[IpuMenenue npaBuia OypaBuukay (10 WHIUBUAYAITBHBIM 3a1aHU-

SIM).

Pemenue 3anay Ha temy: «Cuna Amnepa, MarHuTHas UHAYKIUS (10 MHAUBUIYaJTbHBIM 3a7a-

HUSIM).

Pemenue 3amau «MarauTHoe 1oJie TOkay (M0 WHAWBUIYAIbHBIM 3aIaHHSIM).

Pemenne 3a1a4 Ha TeMy: «3aKOH AJIEKTPOMArHUTHOW MHAYKIIUU» (110 UHIUBUIYaIbHBIM 3a/1a-

HUSM).

Hanucanmne coobmienus mo teme: «I eHepaTopbl mepeMeHHOro Tokay, «Hukomna Tecna: xu3Hb

Y HEOOBIYaiTHBIE OTKPBITHS» (IO BEIOODY).

KonTtpoabHas padora Ne3 o reme: «IEKTpUUYECKOE 10JI€. 3aKOHBI IOCTOSIHHOTO TOKa.

Pasnea 4. Kosie0anus M BOJHBI
Tema 4.1. Mexanuuyeckue KoJe0aHusa

KonebarenbHoe JABUKCHUC. FapMOHI/ILIeCKI/Ie KoJIeOaHMsI. CBOGO,Z[HBIG MEXaHUYEeCKHE KoyeOa-

Hud. JIuHelHbIe MeXaHHUYecKue KoJjieOaTeslbHble CUCTeMBI. [IpeBpaimienune sHeprum npu Kojebda-
TeTbHOM JBIMKEeHUU. CBOOOAHBIE 3aTyXarollMe MEXaHWueckue KoyeOaHus. BoIHyKIeHHBIE MeXa-
HUYECKHe KoJieOaHusl.

JlaboparopHasi padora Ne7.
N3ydenne 3aBUCIMOCTH Tepro/ia KoneOaHU HUTSHOTO MasiTHUKA OT JJIMHBI HUTH.

Tema 4.2. Ynpyrue BoJHbI

[ToriepeyHbie U MPOJOJIbHBIE BOJHBI. XapaKTEPUCTHUKU BOJHBI. YpaBHEHHUE IUIOCKOW Oeryren

BosiHbL. UHTepdepennus BonH. [lonsaTre o aAudpakiuuy BoJiH. 3ByKOBbIE BOJHBI. YJIBTPA3BYK U €0
IIPUMEHEHUE.

Tema 4.3. DileKTPOMATHUTHBIE KOJIeOAHUS

CBoOoiHBIE B1eKTpOMarHuTHele kojiebanus. [IpeBpaienue s3uepruu B kojaedaTeaIbHOM KOHTYpE.

3aryxaromue JIeKTPOMarHuTHhIE Kosiebanus. ['eHepaTop He3aTyXaroUluX 3JIEKTPOMArHUTHBIX KO-
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nebanuii. BeiHyKIeHHBIC dNeKkTpuyeckue Kojebanus. [lepemennsiii Tok. ['eHepaTop nmepeMeHHOro
TOKa. EMKOCTHOE ¥ MHAYKTUBHOE CONPOTHUBIIEHUS IEPEMEHHOTO TOKa. 3akoH Oma 11 3JIeKTpuye-
CKOH 1Ienu NMepeMeHHOTo Toka. PaboTa n MOIIHOCTH EpeMeHHOTo Toka. I'eneparopsl Toka. Tpanc-
dopmaropsl. Toku Beicokoii yacToThl. [lomydyenue, nepenada 1 pactpeeeHnue JIeKTPOIHEPTUH.

NHIyKTUBHOE M EMKOCTHOE CONPOTUBIICHUS B LIETIH IEPEMEHHOIO TOKA.

DJIEKTPOMarHuTHbIe BOJIHbI. DJEKTPOMAarHUTHOE I10JI€ KaK OCOOBIM BUJ MaTEpUU. DIIEKTPO-
MarHuTHbIe BOTHBL. BuOparop I'epria. OTKpeITHIN KoslebaTenbHBI KOHTYp. M300perenue paauo A.
C. IlonoBbm. [TonsiTue 0 paguocss3u. IlpuMeHnenue 3JeKTpOMarHUTHBIX BOJIH.

Hemoncmpayuu

CBOOOIHBIC U BBIHYK/ICHHBIC MEXaHUYECKHE KOJIeOaHusI.

Pe3onanc.

OO0pa3oBaHue U pacpOCTPAHEHUE YIIPYTUX BOJIH.

YacroTa kojebaHui U BBICOTA TOHA 3BYKA.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

Ocuusorpamma NepeMeHHOro ToKa.

Konzaencarop B 1ienu nepeMeHHOro ToKa.

Karynika nHIyKTUBHOCTH B LIETIH IEPEMEHHOTO TOKA.

Pe3onanc B nociie10BaTENbHON LIETIH IEPEMEHHOTO TOKA.

W3nydyenue v npuemM 31€KTPOMarHUTHBIX BOJIH.

Paagunocssseb.

CamocrosiTesibHas padoTa (BHeAyIMTOPHAN):

1. TloaroroBka cooOLIeHUS HAa TEMY: «YYET CBOMCTB MEXaHUYECKUX BOJH B CYJOBOXICHUMY,
«YIbTpa3ByKH MOPs» «3aKOHBI COXpPaHEHHs B MEXaHUKeE» (110 BBIOODY).

2. Pemenue 3a1a4 Ha TeMy: «BoOJHBL, X XapaKTEpUCTUKU (II0 HHAUBUAYAIBHOMY 3a/1aHUIO).

3. TloxnroroBka coobuieHus Mo Teme: «CoBpeMeHHas coToBas cBs3b», «Bkimaa T. Tomcona B
pasButue Gu3nKm» (10 BEIOOPY).

4. Pemenue 3a1a4 Ha TeMy: «AKTHBHOE COIIPOTHUBIIEHHUE, JEHCTBYIOLIEE 3HAYEHUE CHJIBI TOKA
U HanpspKeHUs» (110 MHAMBUAYAJIBHBIM 33JaHUSIM).

5. TloaroroBka cooOuieHHs Ha TeMy: «JIEeKTpOU3MEpUTENIbHAs TEXHUKA B MOeH mpodeccumny,
«PaboTa 1 MOILIHOCTH IEPEMEHHOTO TOKa» (C Y4ETOM CHELMAIbHOCTH).

6. Pemenue 3agau Ha TeMy: «DJIeKTpOMarHUTHbBIE KoJeOaHUs» (110 UHIUBHIYyaIbHBIM 3aaHH-
SIM).

Paznea 5. Ontuka

Tema 5.1. Ilpupona cBera
CKOpOCTh paclpOCTPAaHEHHs CBETA. 3aKOHBI OTPaKEHMsI W mpenomiieHus ceera. IlonHoe oTpa-
xenue. JIunsel. ['1a3 kak ontuueckas cuctema. Onruyeckre npudopsl.
N3ydenue nzobpaxeHus NpeaMEeTOB B TOHKOU JIMH3E.

JlabGoparopHasi padora Ne§.
Ornpeznenenue noka3aress IpeIoMICHHUs CTEKIA.

Tema 5.2. BosiHOBBIE CBOHCTBA CBETA

Wutepdepennus ceera. KorepeHTHOCTh CBETOBBIX Jiyueil. HTepdepeHus B TOHKUX IJICHKAX.
[Tomockr paBuo# Tonmuuabl. Konbiia Hetorona. Mcnons3oBanue naTepdepeHiny B HAyKe U TEXHHU-
ke. udpaxmus ceera. Audpakius Ha menu B mapajuledbHbIX JydaX. udpakuuoHHas peuieTka.
[Tonsitue o romorpaduu. [lonspusanus monepednsix BosiH. [lomsapusanus cBeta. [[BoiiHOe nmyde-
npenomiienue. Ilomsponnsl. Jucnepcus ceera. Bunbl ciektpoB. CrnekTpbl ucnyckanus. CrnexkTpsl



HoMIoIEeHHs. YbTpaduosneToBoe U MH(pakpacHoe n3nydeHus. Pentrenosckue nyuu. Vx npupona
U CBOMCTBA.

N3yuenue uatepdepeHum u audpaxkiuy cBeTa.

I'pagyupoBKa CIIEKTPOCKOIA U ONPEAEIICHUE IJIUHBI BOJIHBI CIIEKTPAIbHBIX JTUHUI.

Hemoncmpayuu

3aKOHBI OTPAKEHUS U MPETOMIIEHUSI CBETA.

[TonHOE BHYTpEHHEE OTpaKEHHE.

OnTuueckue mpuOOpHI.

Wutepdepennus ceeta.

Hudpakuus ceera.

[Tonsipuzanus ceera.

[TosryueHue ciekTpa ¢ MOMOILBIO IPU3MBI.

[Tony4eHue criekTpa ¢ HOMOLIBIO AU(PAKIIMOHHON PEILIETKH.

CrnekTpockor.

JlabGopaTopHasi padora Ne9.
W3mepeHue UIMHBI CBETOBOM BOJIHBI C TIOMOIIBIO TU(DPAKIIMOHHON PEIICTKH.

CamocrosiTesibHas padoTa (BHeayIMTOPHAs):

1. Pemenue 3agau Ha TeMmy: «IIpuMeHeHHE 3aKOHOB OCBEILIEHHOCTHY (110 UHAUBUAYAJIBHBIM 3a-
JAHUSM).

2. Pemenue 3a1a4 Ha TeMy: «JIMH3BI (110 UHAMBHUYaIbHBIM 3a/IaHUSM).

3. Pemenue 3ama4 Ha Temy: «lIpuMeHeHHE 3aKOHOB T€OMETPHUYECKON ONTUKM OCBEIIEHHOCTH
(0 MHAUBHUIYATTbHBIM 33/IaHUSIM).

4. Habmonenue «Onrtuyeckue SBICHUS y BojoeMay, odopmiieHue Tabmuusl «OTpaxeHue u
IPEJIOMIIEHUE CBETa.

5. CocraBneHue KpoccBop/aa Ha TeMy: «CBETOBBIE SIBJICHUS», HAMMCAHUE COOOIIECHHS HA TEMY
«Audpakuus B Haei KU3H» (110 BEIOOPY).

6. Hammcanue coobuienns Ha Temy: «lllkama 271€eKTpOMarHUTHBIX BOJHY, «JlazepHbIe TEXHOIIO-
TUH U UX UCTIONBb30BaHUEe» (110 BBIOOPY).

7. Hanucanue cooOuienust Ha Temy: «lcnonp3oBaHue onTHYECKHX MPUOOPOB HAa PEUYHOM U
MOpPCKOM TpaHcnopre», «PentreHoBckue yuu. Victopus otkpeitus. [Ipumenenue» (1o BbI-

bopy).

KonTtpoabnas pa6ora Ned 1o reme: «II€MEHTHI 3JIEKTPOJUHAMUKU. DJIEKTPOMArHUTHBIE KO-
nebGanust. OnTHKAY.

Pa3znea 6. JjeMeHTHI KBAHTOBOW (QU3NKHU

Tema 6.1. KBantoBas onTuKa

KBanrtoBas runotes3a [Inanka. ®otonsl. Buemnuii porosnexkrpudeckuii r¢dexr. Buyrpen-
HUil poTorddexT. Tunsl GoTo377€MEHTOB.

Tema 6.2. ®usuka aroma.
PaSBI/ITI/Ie B3IJISII0B HA CTpOCHI/Ie BEIICCTBA. 3aKOHOMepHOCTI/I B aTOMHBIX CHeKTan BOI[OpOI[a.

SAnepuas monens atoma. OnbiTe D. Pezepdopma. Moaens aroma Bogopoaa mo H. bopy. KBanTossie
TE€HEPaTOPBL.
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Tema 6.3. @Pu3uKa aTOMHOIO0 Apa.

EctecTBeHHas pain0aKTUBHOCTb. 3aKOH paJloakTUBHOTO pacnajia. CriocoObl HaOII0IeHUs U pe-
THCTpaluu 3apspkeHHBbIX yacTull. Dddekr BaBunoBa — UYepenkoBa. CTpoeHHE aTOMHOTO sijpa.
Jedext Macchl, SHEprusl CBA3M M YCTOWYMBOCTb aTOMHBIX siep. AnepHbie peakuuu. MckyccTBeH-
Hasl paJIMOAKTUBHOCTD. Jlenenue Tsokensix siuep. Llenmnas spepHas peakuus. YmpasisgeMas LermHas
peakuusi. SnepHblii peakrop. [lomyuenne pagnoakTUBHBIX M30TOMNOB U UX MpUMeHeHHe. buonoru-
4ecKoe JICHCTBHUE paMOAKTUBHBIX U3ITy4YeHUN. DIIeMEHTAPHbBIE YaCTHIIBI.

Hemoncmpayuu

Dorodddexr.

JluneituaTele CEKTPBI PA3IUYHBIX BEIIECTB.

N3nydenue nazepa (KBaHTOBOTO T€HEPATOPA).

CYeTuYrK MOHU3UPYIOIIUX U3ITYYEHUN.

Jlaboparopnasi padora Nel0.
HabiroieHue CriomHoro 1 JUHEH4aToro CreKTpos.

CamocrosiTesibHas padoTa (BHeayIMTOPHAs):

1. Hanimcanume coobmenus Ha Temy: «Maxkc [Tnanky, «@otosddexr. [Ipumenenue sBaenus Goro-
s dexta» (1o BEIOOPY).

2. Pemenue 3ama4d Ha TeMy: «DOTOdNIEKTpUYECKHA AP PEKT, OCBEIIEHHOCTHY (110 MHINBHUYaIbHBIM

3aJIaHUSIM).

3. IloaroroBka coobuienns Ha Temy: «COBpeMEHHBIE METOABI PETHUCTPALNN 3apPSHKEHHBIX YaCTHID,
«Hunbse bop — oauH u3 co3nateneil coBpeMEeHHON (U3UKN», «YTIpaBiseMblii TepMOSACPHBIN
cuHTE3» (110 BBIOODY).

. CocraBnenue cxembl «CoCTaB aTOMHOTO SIAPa».

. Hanucanme coobmenus no teme: «M. B. KypuatroB — ¢u3suk, opranusaTop aTOMHOM HayKu U
TEXHUKN», «Y CKOPUTENH 3apsyKEeHHBIX YaCTHUID) (110 BEIOOPY).

6. Pemenue 3a1a4y Ha TeMy: «ATOMHOE s,1po» (M0 UHAMBUAYAJIBHBIM 33JaHUSIM).

7. IloarotoBka cooOIIEeHUs MO TeMe «DJIEeMEHTAapHbIE YaCTUIbl. AHTHYACTULIBD, «YIIpaBiIsieMblit

TEPMOSIICPHBIN CUHTE3» (TI0 BBIOOPY).

[ N

KonTpoabnas padora NeS o teme: «CTpoeHue atoma U KBaHTOBasi GU3UKa».

Pasznea 7. IBoaronusa Becesennou

Tema 7.1. Crpoenue u pazsutue Beenennoi

Ctpoenue u pazButre Beenennoi. Hamia 3Be3anast cucrema — l'anmaktuka. [[pyrue rajakTUKH.
beckoneunocts Beenennoit. [lonstue o kocmonoruu. Pacimpstomascsa Beenennasa. Moaens rops-
yell Beenennoi. CTpoeHne u MpoucxoxaeHue [ anakTuk.

OBomonus 3Be37. ['mnore3a mpoucxoxjaeHuss ColHEYHOM cucteMbl. TepMosiIepHBI CHHTES.
[Ipobnema TepmosinepHoi sHepreTuku. JHeprus ComHIa 1 38e31. IBojronus 38e31. [Ipouncxoxme-
Hue COTHEYHOU CUCTEMBI.

Hemoncmpayuu

Conneynas cuctema (MOJIENb).

®dororpaduu miaHeT, ceNaHHbIe ¢ KOCMUYECKHX 30HIOB.

Kapta JIyns! u nnaner.

Ctpoenue u sBosronus BeeneHnoi.



JlaGoparopHasi padora Nell.
OKkckypeus B raHetapuid. HaGmroieHue comHeuHbIX MATEH.

3.2.TEMbI COOBIIIEHUI

Hcaak Hpi0TOH — co3faTelnb KJIacCUU4ecKOor (U3HKH.

Bennuaiimme oTKpbITUS (GU3UKH.

Cunel TpeHusL.

[TpyMeHeHrEe 3aKOHOB COXPaHEHUS! B MEXAaHUKE.

Cepreii IlaBnoBuu KopoiaeB — KOHCTPYKTOp U OpraHu3aTtop HpPOU3BOJCTBA PAKETHO-
KOCMHUYECKON TEXHUKH» IO BHIOODY.

VY4eT cBOMCTB MEXaHUYECKUX BOJIH B CYZI0BOKICHUU.

VY apTpa3zByKku Mopsl.

3aKOHBI COXPAHEHUS B MEXAHUKE.

BsanmopnetictBre arMochepbl 1 THAPOCHEPHI.

W3mepurenu BIaXXHOCTH BO3AyXa.

Konnencaropsl. MIx mpuMeHeHHEe B TPOMBIIIJICHHOM U CYJOBOM 3JIEKTPOOOOPYIOBAHUH, CpPe-
CTBaX aBTOMAaTHKHU.

Maiikn dapaneii — co3aaresnb ydeHHs 00 3JEKTPOMAarHUTHOM TOJI€.
[IpenoxpaHuTenu B LENsIX 3JIEKTPUUECKOTO TOKA.
PuU3HOI0rnYECKOe ACHCTBUE TOKA.

Anape Mapu AMIiep — OCHOBOIIOJIOKHUK 3JIEKTPOAMHAMUKH.

«A. BonbTa-BKIIaJ B HAYKYy».

«I". OM-0CHOBONIOJIOKHUK 3IEKTPOAUHAMUKI.

3akonsl Kupxroda m1ist 57eKTpuIecKoi 1emnmu.

JBUrarenb NOCTOSTHHOT'O TOKA.

VcTOYHUKY 37€KTPONUTAHUS Ul CYAOBOIO U MPOMBIIUIEHHOTO 000pYAOBaHHUs, CPEACTB aBTO-
MaTHUKH.

Tpanchopmaropsl.

AKycCTHYECKHE CBOMCTBA MOJTYIPOBOJHUKOB

MonHus — ra3oBbli pas3psii B IPUPOJHBIX YCIOBUSX.
[TorynpoBOTHUKOBBIE TaTYUKH TEMIIEPATYPHI.

['enepaTopbl NEPEMEHHOTO TOKA.

Hukomna Tecna: )xu3Hb 1 HEOOBIYATHBIE OTKPBITHS.

CoBpeMeHHast COTOBas CBSI3b.

Bxman T. TomcoHa B pa3BuTHE (QPH3UKH.

DJeKTpou3MepHUTEIbHAs TEXHUKA B MOEH MpoeccHu.

PaboTa 1 MOLITHOCTH TEPEMEHHOT0 TOKA.

Judpakuus B Halen )KU3HU.

[IIkana 371€eKTPOMAarHUTHBIX BOJIH.

JlazepHble TEXHOJIOTUU U UX MCIOJIb30BaHUE.

Hcnonp30BaHre ONTUYECKUX TPUOOPOB HA PEYHOM U MOPCKOM TPaHCIOPTE.
PentrenoBckue nyun. Mcropus oTkpeiTus. [Ipumenenue.
Makc Ilnask.

dotordpdexr. [Ipumenenne spnenus Goroapdexra.
CoBpeMeHHbIE METO/Ibl PETUCTPAIINH 3aPSXKEHHBIX YaCTHII.
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Hunsc bop — oaun u3 coznareneii coBpeMeHHON (DU3UKH.

Hrops BacunseBnu KypuatoB — ¢u3uk, opranu3atop aTOMHOM HAyKU M TEXHUKH.
YckopuTenu 3apsyKEHHBIX YaCTHII.

DneMeHTapHbIE YaCTULIbl. AHTUYACTHUIIBL.

YrpaBiisieMblil TEPMOSIIEPHBIN CUHTES.

3.3. TEMbI HHIANBUAYAJBHBIX ITPOEKTOB

HccnenoBanne HEHbIOTOHOBCKOM sKHUIKOCTH.

Co3znanue nepuckora.

Co3nanme Kajneiockona.

MarnuTHas JIeBUTAIS.

BeuHsblii 1BUraTens B UCTOPUM.

N3yuenne paboThl XOJOAMIBHIUKOB U ONIPEACIICHUE UX XapaKTEPUCTHUK.
Nnmro3ust 1 mapagokchl 3peHUs.

Hcronp30BaHNEe YCTAHOBOK, paOOTAIOMIUX 3a CUET SHEPIHH COJIHIIA, B JIOMAITHUX YCIIO-
BUSIX.

DHeprusi BETpa U BETPOBbBIC AJIEKTPOCTAHIIUH.

[TapycHHUKH: UCTOPUS, TPUHLIUI JBUKCHUS.

MexaHu3M BIUSHUS 3JIEKTPOMArHUTHBIX TMOJIEH HA KUBBIE OPTaHU3MBbI.
du3uka 1 )KUBOTHEHIE.

YTo Takoe 030HOBBIE ABIPHI M1 YEM OHM OTACHBI JJIs JIFOJECH.

Kak pemuts npobieMy paguoakTUBHBIX OTX0A0B?



4. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUYEFHOI

AEATEJBHOCTHU OBYYAIOIIINUXCA

Copep:xanue ody4e-
HUsA

XapakTepuCTHKAa OCHOBHBIX BH/I0B esITeJIbHOCTH o0ydamoumuxcs (Ha
YPOBHe y4eOHBbIX el CTBHII)

BBenenne

YMeHus MOCTAaHOBKH IIeJIeH AeITeTbHOCTH, TUTAHUPOBAHUS COOCTBEHHOMN
JEATEIbHOCTH ISl JOCTHXKEHMS IOCTABJICHHBIX II€JIEH, IpPEIBUACHUS
BO3MOJKHBIX PE3YJIbTATOB 3TUX ACUCTBUM, OPraHU3aLUU CAMOKOHTPOJIS
U OLEHKU TOJYYEHHBIX pe3yNbTaToB. Pa3BuTHE CHOCOOHOCTH SICHO U
TOYHO M3JIaraTh CBOHM MBICIH, JIOTUYECKH OOOCHOBBIBATH CBOIO TOUKY
3peHus, BOCIPUHUMATh U aHAJIU3UPOBATh MHEHHSI COOECEIHUKOB, MpHU-
3HaBas IIPaBoO JAPYroro 4eJ0BeKa Ha UHOE MHEHHUE.

[IpousBenenre u3MepeHus: (U3NYECKUX BEIUYUH U OLIEHKA T'PAHUIIBI
IIOTPELIHOCTEN U3MEPEHUM.

[IpeacraBnenure rpaHullbl MOrPEIIHOCTEN U3MEPEHUN MPU MOCTPOEHUU
rpaguKoB.

YMeHHne BBICKAa3bIBaTh TUIIOTE3bI ISl OOBSICHEHUS HA0II01aeMbIX sBIIE-
1305078

YMeHue npeiarate MOJEIN SIBJICHUM.

Yka3zaHnue rpaHul] NPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB.

N3noxenne 0CHOBHBIX MOJIO)KEHUI COBPEMEHHOW Hay4HOW KapTHUHbI
MHpa.

[IpuBeneHre MpUMEPOB BIUSHUS OTKPHITUI B (pU3MKe Ha Mporpecc B
TEXHUKE M TEXHOJIOTMM NIpou3BOAcTBa. Mcnonp3oBanue MHTepHeTa nis
noricka HHQOpMaIiu

MEXAHUKA

Kunematuka

IIpencraBieHne MEXaHUUYECKOTO JBHWIKCHHUS TEla YPAaBHEHUSMM 3a-
BHUCUMOCTH KOOPJIMHAT M MPOEKLIHEN CKOPOCTH OT BpemeHu. [Ipencras-
JIeHHEe MEXaHUYECKOTO JBMKEHHS Tella TrpaduKaMu 3aBUCUMOCTH KOOP-
JUHAT U TPOEKIHMEH CKOPOCTH OT BpeMeHu. OmpeseneHnue KOOpIuHAT
MPONUJICHHOTO MYTH, CKOPOCTU U YCKOPEHHS Teja Mo rpadukam 3aBUCH-
MOCTH KOOPJIMHAT U MPOEKIIMI CKOPOCTU OT BpeMeHu. OnpeeneHue Ko-
OpAMHAT MPONUIAEHHOIO MyTH, CKOPOCTU U YCKOPEHUS TEJA IO YPaBHEHHU-
SIM 3aBUCUMOCTH KOOPJAMHAT U MPOEKIIMI CKOPOCTU OT BPEMEHH.
IIpoBeneHrE CPaBHUTEIBHOTO aHAINW3a PAaBHOMEPHOIO M pPaBHOIIEpE-
MEHHOTO JBMKECHUM.

YKka3aHue HCIOJIb30BAHUS IIOCTYINATEIbHOIO W BPAILATEIBHOTO JBH-
JKEHUH B TEXHHUKE.

[TpuoOperenue ombiTa pabOThl B TPYIIE C BHIMOTHEHHEM PAa3IUYHBIX
COIIMAJIBHBIX POJIEH.

Pa3paboTka BO3MOKHOI CUCTEMBI TEHCTBUN U KOHCTPYKIIMH IS dKCIIEe-
PUMEHTAIBHOTO ONPEIETCHNUS] KHHEMAaTUYECKUX BEJTMYHH.
[TpencraBnenne nHGOpPMALIUY O BUJIAX IBHKEHUS B BUJIE TaOIHUIIBI

3aKOHBI MEXAHUKHA
HrroTona

[IpuMmeHeHne 3aKOHOB JUHAMHUKH IS OINPENEICHUS] CUJI, YCKOPEHUS.
N3mepenne cuibl, ¢ KOTOPOM B3aMMOAECHCTBYIOT Tena. [IlpumeHneHune
ompeneneHuss CWibl. Beuncinenue cwil ynpyroctd npu aedopmariu
NpyXUHbI. M3MepeHue cuiibl ¢ MOMOIIBI0 IUHAMOMETpA. Brruucienue
CUJIBI TSDKECTH W OIpejieieHrne Beca Tena. Pa3nuuarh TpeHue B MpUpoie
U TCXHHUKE

3aKOHBI COXpPAaHEHUS B
MEXaHUKE

HpI/IMeHeHI/Ie 3daKOHa COXPAHCHUA HUMITYJIbCa JIA BBIYHUCIICHHUA H3MC-
HEHUU CKOPOCTEH TeJ MpU HUX B3aUMOJCHCTBUSX. M3MmepeHnue pabOTHI
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CHJI M U3MEHEHHE KMHETHYECKOW »Hepruu Tena. Berumcienue paboOThI
CWJI ¥ U3BMEHEHUSI KNHETUYECKON DHEPIUH Tea.

Bbruncnenre nmoTeHUHMAIbHOW 3HEPIMM TEJl B IPaBUTALIMOHHOM IIOJIE.
OnpezneneHye MOTEHUMAIBHOW SHEPrUM YHpyro ae(GopMUPOBAHHOIO
TeJIa MO U3BECTHOM AedopMalvy U KECTKOCTH Tena. [Ipumenenue 3ako-
Ha COXPAaHEHMs MEXAHUYECKOW DHEPIuu IIPU pacyeTax pe3yabTaToB B3a-
MMOJICHCTBUH TeJl TPaBUTALMOHHBIMH CUJIAMU U CUJIaMH YIIPYTOCTH.
VYKka3zaHue rpaHul] MIPUMEHUMOCTH 3aKOHOB MEXAHUKU. YKa3aHUEe ydeO-
HBIX JUCLMIUIMH, IPU HU3YYEHHUU KOTOPBIX HCIIOJIB3YIOTCSI 3aKOHBI CO-
XPaHEHUs

OCHOBBI MOJIEKYJISAPHOU ®U3UKA 1 TEPMOJUHAMUKHA

OCHOBBI  MOJEKYJISIP-
HO- KHHETHYECKOM
Teopun. HWnaeanbHbIi
ras

BrimonHeHne S3KCHEpUMEHTOB, CIIyXalluxX A OOOCHOBaHUS MoJie-
KynsipHo-kuHeTudeckoi teopuu (MKT). Pemenne 3agau ¢ mpumMeHeHU-
€M OCHOBHOI'O YPaBHEHHUS MOJIEKYJISIPHO-KUHETHUECKON TEOpHH ra3oB.
Ornpezenienne mapaMeTpoB BEIECTBA B T'a3000pa3HOM COCTOSIHUHM Ha
OCHOBaHUHU YpPaBHEHHUS COCTOSIHUS HjeaibHOro rasza. OmnpeneieHue ma-
paMeTpoB BEIECTBA B ra3000pa3HOM COCTOSIHHH U MPOUCXOSIINX TIPO-
neccoB 1o rpadukam 3asucumoctu p (T), V (T), p (V).
OxcnepuMenTaibHoe uccieaoanue 3aucumoctu p (T), V (T), p (V).
[IpencraBienue B BHjE rpa@uKOB U30XOPHOTO, H300apHOTO M U30TEP-
MHYECKOTO MPOIIECCOB.

Brruncnenue cpenHeil KMHETHYECKOW SHEPTUU TEIIOBOTO JBUKCHHS
MOJIEKYJI TI0O U3BECTHOM TeMIlepaType BellecTBa. Bhicka3piBaHUE THIIO-
Te3 7151 00BsACHEHUS HAOMIOJaeMbIX SIBIICHUH. YKa3aHUE TpaHUl] IpUMe-
HUMOCTHU MOJEIU «HUIcAIbHLIN Ta3y 1 3akoHoB MKT

OCHOBBI
MHKHN

TCPMOANHA-

M3mepenne koamdecTBa TEIUIOTH B Ipoleccax Teronepenadn. Pacuer
KOJINYECTBA TEIUIOTHI, HEOOXOAUMOIO Ul OCYIIECTBICHUS 3aJaHHOIO
mpolecca ¢ Teronepenadyeil. Pacyer usmMeHeHuss BHYTPEHHEH >HEPruu
TeJ, paboThl M MEPEJAHHOTO KOJIMYECTBA TEIJIOTHI C MCIOJIb30BAHHEM
NEPBOT0 3aKOHA TepMOANHAMUKH. Pacdyer paboThl, COBEpIIEHHON ra3oM,
o rpaduky 3aBucumoctu p (V).

Beruucnenue paboTel raza, COBepIIEHHOW MPU U3MEHEHUU COCTOSIHUSA 110
3aMkHyTOMY 1uKIy. Beruncnenue KIT/l npu coBepiiennn razom padoThl
B INIPOLIECCAX M3MEHEHUs COCTOSIHMS MO 3aMKHYTOMY LHKITYy. OObsicHe-
HUE MPUHIUIIOB JEHCTBUS TEIJIOBBIX MalIMH. JleMoHcTpauus poiau ¢u-
3MKH B CO3/IaHUU U COBEPILIEHCTBOBAHUM TEIUJIOBBIX JBUTATENEH.
W3noxkeHne cyTH 3KOJIOTHYECKUX MpoOiieM, 0OYCIIOBIEHHBIX PabOTOMN
TEIUIOBBIX JIBUraTelIed M NPEUIOKEHHE IYTH UX pPELICHMs. YKa3aHue
IpaHULl TPUMEHUMOCTH 3aKOHOB TEPMOJMHAMHMKHU. Y MEHHE BECTH JHa-
JIOT, BBICIYLIMBAaTh MHEHHUE OIIOHEHTA, y4aCTBOBaTh B JUCKYCCHH, OT-
KPBITO BBIPAXaTh U OTCTaUBATh CBOIO TOUKY 3PEHUSI.

VYka3zaHue yuyeOHbIX NUCIHUIUINH, MPU U3YYEHUH KOTOPBIX HCIONB3YIOT
yueOHbIN MaTepuan «OCHOBBI TEPMOIMHAMUKI

CaoiicTBa napoB

I/I3MCpCHI/Ie BJIA’KHOCTHU BO3aYyXa.
PacueT xonmuecTBa TCIIJIOTHI, HGO6XO}II/IMOFO JJId OCYIIECTBIICHUA ITPO-
[ecca nNepexosia BCUICCTBa U3 OAHOTO arperaTHoro COCTOSAHUSA B APYTOC.

CBOMCTBA JXUIKOCTEH

OKCIIEpUMEHTAIBHOE HCCJIEIOBAHUE TEIJIOBBIX CBOMCTB BEIECTBA.
[TpuBeneHre NpUMEPOB KaNMUISIPHBIX SIBICHUH B OBITY, IPUPOJE, TEX-
HUKE

CBoiicTBa
TCII

TBEPIBIX

HccnenoBanne MexaHMUECKUX CBOMCTB TBEpABIX Ten. [Ipumenenue du-
3MYECKUX TOHSITHHA M 3aKOHOB B y4eOHOM Marepuane mnpodeccro-




HaJIBHOT'O XapakTepa.
Hcnonb3oBanue VHTEpHEeTa 1715 TOMCKAa MHPOPMALIUU O pa3paboTKax U
IPUMEHEHHUSX COBPEMEHHBIX TBEPBIX U aMOP(HBIX MAaTEPHAIIOB

JIEKTPOINMHAMMUKA

DNeKTpUYEecKoe mosie

Brrancnenue cuin B3aHMOI[eﬁCTBPISI TOYCUYHBIX SJICKTPUYCCKUX 3apsAa0B.
Bbruuciienre HaNpspKEHHOCTH  DJIEKTPUYECKOTO TOJIST OJIHOTO M He-
CKOJIBKHUX TOYCUHBIX JJICKTPUUCCKHUX 3apAa0B. Briuncnenne IIOTCHIIMAaJIa
AIIEKTPHUYECKOTO TIOJISI OJJTHOTO M HECKOJBKUX TOUYCYHBIX IICKTPUYCCKHX
3aps0B. M3MepeHne pasHOCTH MOTEHIIUAIOB.

V3mepeHue SHEpruu 3JICKTPUYECKOTO MOJS 3apsHKEHHOTO KOHJCHCA-
TOpA.

Bbruuciienre SHEPruM 3JICKTPUYECKOTO IOJIS 3apsSHKEHHOTO KOHJCH-
caropa.

Pa3zpaboTka miaHa M BO3MOXXHOM CXEMbI JCHCTBUH 3KCIIEPHUMEH-
TAJIbHOTO OMPEACICHUS 3JCKTPOSMKOCTH KOHJEHCATOpa W JIMAJICK-
TPUYECKOW TIPOHUIIAEMOCTH BEIICCTBA.

[TpoBeseHue CpaBHUTEIBHOIO aHadM3a TPABUTAIMOHHOIO MW  DJIEK-
TPOCTATUYECKOTO MOJIeH

3aKOHBI TOCTOSIHHOTO
TOKA

N3mepenne momHocTy 3nekTpuyeckoro Toka. M3amepenue 3C u BHYT-
PEHHEr0 CONMPOTUBIICHUSI UCTOYHUKA TOKA. BBIIOTHEHNE pacyeToB CUJIbI
TOKa U HANpsOKEHUI Ha ydyacTKax ajekTpuyeckux neneil. O0bsicHeHue
Ha MpUMepe AIEKTpUYecKoi 1enu ¢ aeyms ucrounukamu Toka (31C), B
KaKOM CITy4ae MCTOYHMK DJIEKTPUUYECKOW IHEPTrUu pabOTaeT B PEKUME
reHepaTopa, a B KakoM — B PeKMMe oTpeOuTess.

Ornpenenenne TeMmneparypbl HUTH HakaiduBaHusa. M3mepeHue siiek-
TPUYECKOTO 3apsJia AIEKTPOHA.

DNEeKTPUYECKUM TOK B
Pa3IMYHBIX Cpeliax

CHsTHe BOJbTaAMIIEpHOM XapakTepucTuku nuona. IlpoBenenue cpaBHU-
TEJIbHOIO aHAJIN3a IOJYIPOBOJAHUKOBBIX IHMOJI0OB M TpUOAOB. M3mepe-
HHEC 3aBUCUMOCTHU 3J'ICKTpOHpOBO)II/IMOCTI/I HOJ'[yl'IpOBO)IHI/IKOB OT TEMIIC-
paTypsl U OCBELICHHOCTH.

Hcnonw3oBanne MHTepHeTa A noucka MH(GOpMaLUK O MepCreKTuBax
pPa3BUTHUS TOJYNPOBOJHUKOBOM TEXHHUKU. YCTAaHOBKA NPUYMHHO-
CIIEICTBEHHLIX CBSA3EH

MaruuTtHoe 1oJje

W3mepeHne MHAYKLUMM MarHUTHOrO TMojs. Beluucnenue cuni, nei-
CTBYIOIIIMX HA IPOBOJAHHMK C TOKOM B MAarHUTHOM Iosie. Berumcinenue
CWJI, TEHUCTBYIOIIMX Ha 3JIEKTPUYECKUM 3apsisl, JBUKYILIUINCS B MarHUT-
HOM II0JIE.

HccnenoBanue saBleHUHN 3JI€KTPOMarHUTHON MHAYKLIUU, CAMOUHIYKIIHH.
Beruucnenue sneprui MarHUTHOTO 1ojsi. OObsICHEHUE NpUHIMIA Jeii-
cTBUS 3JeKkTpoaBurarens. OObsCHEeHNEe MPUHIUIA JeHCTBUS TeHepaTopa
AIIEKTPUYECKOTO TOKA M AJIEKTPOU3MEPUTEIbHBIX MpUOOpoB. OObsCHE-
HUE MPHUHLHUIA JEHCTBUS Macc-crieKTporpada, YCKOpUTENIeH 3apskKeH-
HBIX yacTull. OObICHEHHE POJIU MarHUTHOIO MOJsl 3€MJIM B JKU3HU pac-
TEHUH, )KUBOTHBIX, YEJIOBEKA.

[IpuBeneHre MpUMepPOB MPAKTHUECKOTO MPUMEHEHHUSI U3YUYEHHBIX SIBIIE-
HUI, 3aKOHOB, PUOOPOB, YCTPOUCTB.

[TpoBeneHue CpPaBHUTENBHOIO aHAIN3a CBOMCTB JIEKTPOCTATUYECKOTO,
MarHUTHOTO M BUXPEBOTO JEKTPHUECKUX Mojei. OObsCHEeHHEe Ha MpH-
Mepe MarHUTHBIX SIBJIECHUH, IOYeMy (PU3HUKY MOKHO pacCMaTpHUBATh KaK
METaJUCHUIIINHY

DNEKTpOMarHuTHasI

HaGmnronenue sSBJICHUN WHAYKTUBHOCTH M CaMOMHIAYKIMU. OObSICHEHHE
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WHAYKIUS

HaHpaBHeHI/IH I/IHI[yKI_II/IOHHOFO TOKa, I/ICHOHB3y51 HpaBI/I.IIO .HGHI_Ia pe-
matk. Onpenenenue IJ[C caMOMHIYKIIMU, SHEPTUM MArHUTHOTO TOJIS.
OObsicCHEHHE MPUHIUNA JEHCTBUS dIeKTporeHeparopa. M3moxenue cy-
TH TIepeMeHHOTO ToKa. Mcnonb3oBanue MuTepHeTa 11 moucka uHboOp-
MaIu o0 TpaHcpopMmaTopax U MPOU3BOACTBE, Mepenadye U MmoTpediieHne
AJIIEKTPOIHEPT U

KOJIEBAHUSA U BOJIHBI

Mexanuueckue KoJie-
Oanus

HccnenoBanre 3aBUCHMOCTH NEpUOAa KOJICOAHWM MaTeMaTH4YecKOro
MasiTHUKA OT €ro JJIMHBI, MacChl U aMIUIUTY bl KoieOanuii. Mccienona-
HUE 3aBHCUMOCTH Meprojia KojebaHuii rpy3a Ha MpYy>KUHE OT €ro Macchl
U JKECTKOCTH TMPYXUHBL. BbluncieHne nepuoaa KojleOaHwii MaTeMaTH-
YeCKOro MasiTHUKA MO M3BECTHOMY 3HAYEHMIO €ro UIMHBI. Bbruncienue
nepuojia KojiebaHU rpy3a Ha IPYKUHE MO U3BECTHBIM 3HAYEHUSM €ro
MacChl M KECTKOCTU MPYKUHBI. BppabOTKa HABBIKOB BOCHPHUHUMATH,
aHAIM3UPOBATH, NTePepadaThIBaTh M MPEABSIBIATE HHPOPMAIHIO B COOT-
BETCTBUU C IMOCTABJICHHBIMH 33/1a4aMH.

[IpuBenenrue npuUMEpOB aBTOKOJICOATETHHBIX MEXAaHUYECKUX CHUCTEM.
[TpoBenenue knaccupukanuu kojaedbanui

Ypyrue BoJIHbI

W3mepenue JIMHBI 3BYKOBOM BOJIHBI 110 pe3yjibTaTaM HaOJIOJACHUN WH-
TepPEepeHIINN 3BYKOBBIX BOJIH.

Hab6nronenue u oObsicHeHHE ABJICHUN HHTepDEepeHIINH U JUPPaKIIUH Me-
XaHUYECKHUX BOJIH.

[Ipencrasienue obaacTeld MPUMEHEHHS YIIbTPAa3BYKa M MEPCIICKTUBBI €ro
WCIIOJIb30BaHUS B PA3JIMYHBIX O0JIACTAX HAYKU, TCXHUKH, B MEIHIIHHE.
W3noxxeHne CyTu SKOJOTHYECKHUX MPOOIeM, CBSI3aHHBIX C BO3/IEHCTBHEM
3BYKOBBIX BOJTH Ha OPTaHHU3M YeIOBEKa

DNeKTPOMarHUTHhHIE
KoJeOaHus

Habmroenne ocuuiiorpaMM rapMOHUYECKHX KoJeOaHUW CUIBI TOKa B
[IETIH.

N3mepeHne >3MeKTpOEMKOCTH KOHJeHcaTopa. W3mepeHne HHAYKTHB-
HOCTh KaTyIIIKH.

HccnenoBanue sBAEHUS SIIEKTPUUECKOTO pE30HAHCA B IOCIENI0BA-
TEIILHOM IISIH.

[IpoBeneHne aHamoruu MexAy (U3MYECKHMMH BEIUYMHAMH, Xapak-
TEPUBYIOIIMMHA MEXaHUUYECKYI0 W DJICKTPOMATrHUTHYIO KoJjeOaTelbHbIe
CHCTEMBI.

Pacuer 3HaueHuii cUITbI TOKA M HANPSDKCHHS Ha DJIEMEHTAax e Tepe-
MEHHOI'O TOKa.

UccnenoBanne mpunnumna nerctBus Tpanchopmaropa. HMccmenoBanue
MpUHIUIA JEUCTBUSL TeHepaTopa MepeMeHHOro Toka. Mcmonb3oBaHue
WNuTtepuera it morcka WHGOPMAIIMK O COBPEMEHHBIX CIIOC00ax mepe-
JIa4M SJIEKTPOIHEPTUH.

OcymecTBieHue paguonepenayn u  paguonpuema. HccienoBanue
CBOICTB JIEKTPOMAarHUTHHIX BOJIH C TIOMOIIbI0 MOOMIIBHOTO TenedoHa.
Pa3BuTHE 1IEHHOCTHOTO OTHOIICHHS K HM3ydyaeMbIM Ha Ypokax (PH3UKu
00BeKTaM M OCBaMBaeMbIM BUIaM jAesTenbHOCTU. OOBsICHEHHE MPUHIU-
MUABHOTO Pa3INYMsl NPUPOJBI YOPYTUX M DIEKTPOMArHUTHBIX BOJIH.
W3noxxeHne CyTH 3KOJOTHYECKUX MPOOIEM, CBS3aHHBIX C AJIEKTpOMAr-
HUTHBIMU KoJieOaHMsIMU U BoJTHaMU. OOBSICHEHNE POJIU DJIEKTPOMAarHUT-
HBIX BOJIH B COBPEMEHHBIX HcceoBaHusAX Beenennoit




OIITUKA

[Ipupona ceera

IIpuMeHeHnEe HA IPAKTUKE 3aKOHOB OTPAXCHMS U IIPEIIOMIICHUS CBETa
IIPU PELICHUH 3a/1a4.

OnpeneneHue CEKTPaIbHBIX IPaHUL YyBCTBUTEIBHOCTH YEI0BEYECKOTO
riasa.

YMeHue CTpoUTh N300paskeHusl IPeIMETOB, JaBaeMble JIMH3aMU. Pacuer
pPacCTOSIHUSL OT JIMH3BI 10 U300paxeHus npeamera. Pacuer ontuueckoit
cwiibl JHH3Bl. M3MepeHue (oKycHOro paccTosiHus JuH3bl. Mcnbitanue
MOJI€JIE MUKPOCKOIIA U TEJIECKONa

BonHoBEIe cBOMCTBa
CcBeTa

Habmtonienue siBieHust uHTepPepeHIuu 3IEKTPOMArHUTHBIX BOJIH.
HabGnronenue siBneHus Tudpakiny 3JeKTPOMarHUTHRIX BoJIH. Habmrome-
HUE SIBJICHUS MOJISPU3aLNU 3JIEKTPOMArHUTHBIX BOJIH. MI3MepeHue IuHbI
CBETOBOM BOJIHBI IO Pe3yJIbTaTaM HaOJIIOICHHS SBJICHUS UHTEpPEpeH-
uuu. HabGnronenue sisnenus nudpakuuu csera. Habnronenue sapneHus
NOJIApU3aLUu U Jucnepcuu cBeta. [louck pasinuuii 1 cXoacTBa MEKIY
TUGPAKIIUOHHBIM U TUCTIEPCUOHHBIM CIIEKTPAMHU.

[IpuBenenre npuMepoOB MOSBICHUS B MPUPOJIEC U UCIOJIB30BaHUS B T€X-
HUKE sIBIICHUI HHTepdepeHund, AMPpaKkuuu, TOAIpU3aUN U JUCTep-
cuu csera. llepeunciienne MeTO0B MO3HAHUS, KOTOPbIE UCIIOIb30BaHbI
IIPU U3YYECHHUH YKA3aHHBIX SIBICHUI

3JEMEHTbHI KBAHTOBOM ®U3UKHN

KBaHToBas onTuka

Hab6monenue dotoanextpuueckoro sddekra. OObsCHEHHE 3aKOHOB
CroneroBa Ha OCHOBE KBAaHTOBBIX IpeJCTaBleHUN. Pacuer Makcumalib-
HOM KMHETUYECKOW SHEPruu 3JIEKTPOHOB IpU (POTOIIEKTPHUUECKOM 3 (-
dekre.

Omnpenenenue paboThl BbIXOJA 3JEKTPOHA IO TpapuKy 3aBHCHMOCTH
MaKCHUMaJbHOW KWHETHYECKOH JHEPTruu (POTOIIEKTPOHOB OT YACTOTHI
cBeta. M3mepenue paboThl BbIxona 3iekTpoHa. [lepeuncinenue mpudo-
POB YCTaHOBKH, B KOTOPBIX IPUMEHSIETCSI 0€3- MHEPIIHOHHOCTE (HOTOd (-
dexTa.

OO0BsicHEeHHE KOPMYCKYISIPHO-BOJIHOBOTO JIyaln3Ma CBOMCTB (POTOHOB.
OObsicHeHHEe POJM KBAaHTOBOW ONTHUKHU B Pa3BUTHH COBPEMEHHOU (puU3U-
KH

duzuka atoma

Hab6nronenue nuHeHvYaThIX CIIEKTPOB.

Pacyer 4acTOThl M JUIMHBI BOJIHBI HCITYCKa€MOTO CBETa MPHU MEPEeXoJie
aToMa BOJOPOJa M3 OJIHOTO CTAIMOHAPHOTO COCTOSIHMS B Jipyroe. O0b-
SICHEHUE MTPOUCXOKIACHHS JIMHEHYATOTO CIIEKTpa aToOMa BOJOpOJa U pas-
JUYHS JTMHEHUYATBIX CIIEKTPOB Pa3UYHBIX Ta30B. MccienoBanue JTUHEH-
94aToro CIEeKTpa.

HccnenoBanue mpuHIINAIA paOOTHI TIOMUHECIIEHTHOM Jammbl. Habmrome-
HUE W OOBSICHCHHE MPUHITUTIA EHCTBUS Ja3epa. [IpuBeneHne mpuMepoB
MCIIOJIb30BaHUs J1a3epa B COBPEMEHHOM HayKe U TEXHUKE.
Hcnoms3oBanne MHTepHETA IS TTOMCKA WH(OPMAIUK O MEPCIEKTHBAX
MIPUMEHEHUS Ja3epa
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duzuka aTOMHOTO
sapa

HaGnronenue TpekoB anbga-yacTull B Kamepe Bunbcona. Peructpupo-
BaHUE SAJICPHBIX U3JIYYEHUI C MMOMOIIBIO cueTynka ['eiirepa.

PacueT sHepruu CBA3M aTOMHBIX SIIIED.

Omnpenenenne 3apsiia M MaccoBOrO 4YHCJIa aTOMHOTO sifpa, BO3HU-
KalolLIero B pe3y/ibTaTe paJMOaKTHBHOTO pacraja. Beruucienue sHep-
I'MH, OCBOOOKAAIOLIEHCS ITPH PaAMOAKTUBHOM pacIiajie.

Onpeznenenne NPOAYKTOB SACPHON PEeaKLIUH.

Beruncnenne sHeprum, OCBOOOXKIAIOIICHCS NPH SACPHBIX PEAKIHSX.
[ToHnMaHue TPEUMYIIECTB M HEJOCTATKOB HCIOJIb30BaHUS ATOMHOM
SHEPTUH U HOHNU3UPYIOIINX U3ITyYeHUI B IPOMBIIUICHHOCTH, MEIUIIUHE.
W3noxeHne CyTH SKOJOTMYECKHX MpoOJeM, CBA3aHHBIX C OHOJIOTH-
YEeCKUM JEeHCTBHEM pPaJAMOAaKTHBHBIX M3IydeHHd. [IpoBeneHue kiaccu-
(duKany 3IeMEHTapHBIX YacTUI] 10 UX (PU3MUECKUM XapaKTEPHUCTUKAM
(Macce, 3apsy, Bp€MEHU JKU3HH, CIIUHY | T.JI.).

[ToHnMaHue EHHOCTEH HAYYHOTO MO3HAHKS MUpPA HE BOOOIIE IS 4eIio-
BEYECTBA B LIEJIOM, a JJISl KaKJOr0 OOYYaroIIerocs: JTUYHO, IEHHOCTEH
OBJIAJICHHUS METOJIOM HAyYHOTO IO3HAHUS Ui JOCTHXKCHHUS ycIiexa B
JTF000M BHJIE PAKTUIECKOM JeSITETbHOCTH

SBOJIIOIMSI BCEJIEHHON

CtpoeHue u pa3BUTHE
Bcenennon

HaGmtonenue 3a 3Be3namu, JIlyHolt u mianeramu B Teneckon. Habmrone-
HUE COJIHEYHBIX IIITEH C IOMOILBIO TEJIECKOIA U COJIHEYHOTO IKPaHa.
Hcnonb3oBanue MHTepHeTa a1 MOMCKAa HM300pa)KeHUH KOCMHUYECKHX
00bEeKTOB M MHpopManuu 00 ux ocodbeHHocTsx OOCyKIACHHE BO3MOXK-
HBIX CLeHapHeB 3BorolMK Beenennoit. Mcnonp3oBanue MHTepHeTa Juist
MOMCKa COBpeMEeHHOW MHpopmanuu o pa3BuTHM Bceenennoil. OueHka
uHpOpMalMK C TIO3MLIUU €€ CBOMCTB: JOCTOBEPHOCTH, OOBEKTUBHOCTH,
MTOJTHOTBI, aKTYJIbHOCTH | T. JI.




5. YHEBHO-METOANYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYEHUE «®PU3UKA»

5.1 TpeﬁoBaHHH K MUHUMAJIBHOMY MAaTCPHAJIBbHO-TEXHUYCCKOMY odecneyeHnIo
Peammzanms ImporpaMmbl JUCHUIIIMHBI OCYIIECTBIISCTCA B KaOMHETE (bI/ISI/IKI/I.

O6opynoBanue ydeOHOT0 KaOHeTa QU3UKHU:

M0CaZ0YHbIE MECTA MO KOJIUYECTBY 00YJaIOLIHXCS;
pabodee MeCTo MpernoaBaTes;

ayJAMTOpHAs T0CKA: MEJIOBas;

CTCH/JIBI;

TUTaKaThL;

METOMYECKOE 00CCIICYCHHE AUCIIUTUINHBI

Texnuveckue cpeacrBa o0ydeHHMs: 000pyAOBaHHE U MPHUOOPHI ISl IPOBEACHUS
nabopaTopHBIX paboT; adoparopun «Mupopmaruka» n «MubopmaTuka u nHGOpMaUoOH-
HBIE TEXHOJIOTHH B IPO(PECCUOHAITBHOM NESTETHHOCTH

5.2 UndopmanuonHoe odecnedeHue 00yueHus
Ilepeuensb pexoMeHyeMbIX YueOHBIX U31aHuii, UHTepHeT-pecypcoB, 10M0IHHU-
TeJIbHOI JTUTEPaTyPHhI
st o0yuarommxcs:

OcHoBHas1 JinTeparypa:

1. Kanawmnuxos H.II., Mypasves C.E. ®u3zuka B 2 4u. Yacts 1 2-e uzn., ucnp. u gomn. Y4eo-
HuK U npakTukym s CI1O. — M., 2017.(3bC KOpaiir)

2. Kanawmnuxos H.I1., Mypasves C.E. ®uszuka B 2 4. YacTtb 2 2-e u3[., ucnp. u Aom. Y4eo-
HUK 1 npakTukyM st CI10. — M., 2017.(9BC FOpaiit)

3. Tpogumosa T.., Pupcos A.B. duzuka s npodeccuii U CrenruarTbHOCTEH TEXHUYECKO-
r'0 M €CTeCTBEHHO-Hay4yHoro npoduieii: Coopauk 3anau. — ACADEMA, 2017

4. Tpogumosa T. U., Dupcos A. B. ®uzuka st npodeccuii U CreruaibHOCTeH TeXHUYE-
CKOT'0 U €CTeCTBEHHO-Hay4yHoro npoduieit: Pemenns 3agau. — M., 2015

5. @upcos A. B. duzuka g npodeccuii U CrenuaiIbHOCTENH TEXHUIECKOTO U €CTECTBEHHO-
Hay4YHOTo npoduiieil: ydeOHUK /Ui 00pa30BaTeNIbHBIX yUpexXIeHUH cpen. mpod. obpa3o-
Banus / nox pen. T. U. Tpopumonoit. — ACADEMA, 2018.

JJis npenogasareJieii:

1. Konctutynuss Poccuiickoit ®enepanuu (mpuHATa BCEHAPOJHBIM TOJOCOBAHHEM
12.12.1993) (¢ yueToM MompaBOK, BHECEHHBIX (pe/iepalbHbIMU KOHCTUTYIIMOHHBIMH 3a-
koHamu P® o nmonpaskax k Koncturynun PO ot 30.12.2008 Ne 6-DPK3, ot 30.12.2008
Ne 7-@©K3) // C3 PO. — 2009. — Ne 4. — Cr. 445.

2. ®enepanbHblii 3akoH OoT 29.12. 2012 Ne 273-®3 (B pen. denepaibHbIX 3aKOHOB OT
07.05.2013 Ne 99-@3, or 07.06.2013 Ne 120-®3, or 02.07.2013 Ne 170-®3, ot
23.07.2013 Ne 203-®3, or 25.11.2013 Ne 317-®3, or 03.02.2014 Ne 11-®3, or
03.02.2014 Ne 15-@3, ot 05.05.2014

3. Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECCHHBIMHU
®enepanbubiM 3ak0HOM 0T 04.06.2014 No 145-®3) «O06 ob6pazoBanuu B Poccuiickoit
Denepauuny».
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[Ipuka3z MunuctepcTBa obpazoBanus u Hayku PD «OO0 yrBepxaeHuu QenepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOTO CTAaHAApTa CpeaHero (MoJIHoro) obmiero oopazo-
BaHMA» (3apeructpupoBad B Muntocte PD 07.06.2012 Ne 24480).

. [Ipuka3z Munobpuayku Poccun ot 29.12.2014 Ne 1645 «O BHecenun u3meHenwuii B [1pu-

ka3 MuHuctepcTBa o0pa3oBanus U Hayku Poccuiickoit ®enepammu ot 17.05.2012 Ne
413 "O06 ytBepxacHUH (eepaTbHOr0 TOCYIapCTBEHHOTO 00pa30BaTeILHOTO CTaHAapTa
cpenHero (IMoJHOro) ooImero oopazoBanus'.

[TuceMmo JlemapramMeHTa rocy1apcTBEHHON MOUTUKH B c(hepe TOArOTOBKU pabounX Kaj-
poB u JIIIO Muno6pnayku Poccuu ot 17.03.2015 Ne 06-259 «PekomeHnmanuu 1o opra-
HU3aIMH TIOJYYEeHUS CpPEIHEro odmero oOpa3oBaHUs B IpeienaXx OCBOCHHS 00pa3oBa-
TEJbHBIX MPOTPAMM CpPEIHEro MpogecCHOHANIbHOrO o0pa3oBaHMsl Ha 0a3e OCHOBHOTO
ob1iero o0pa3oBaHus ¢ y4eToM TpeboBaHHM (eepatbHbIX FOCyJapCTBEHHBIX 00pa3oBa-
TEJIbHBIX CTAHAAPTOB U MOJIy4aeMon Mpodeccuy Wi CrenUuanibHOCTH CpeaHero mpodec-
CHOHAJILHOTO 00pa30BaHUs».

®enepanbhblii 3akoH 0T 10.01.2002 Ne 7-03 «O06 oxpaHe okpy»Karoiieil cpeas» (B pel.

. 0T 25.06.2012, ¢ m3m. ot 05.03.2013) // C3 PD. —2002. — Ne 2. — Cr. 133.

HNHuTepHeT- pecypcenl:

www.fcior.edu.ru (denepanbHblii HEHTP HHPOPMAIMOHHO-00PA30BATEIBHBIX pPECYp-
coB). wwww.dic.academic.ru  (Akagemuk. CrmoBapy U DHIIUKIIONCIWH).
www.booksgid.com (Book» Gid. Dnexrponnas 6ubnuoreka). www.globalteka.ru (I'mo-
6anteka. ['mobanbHas 6ubaroTeka HaydyHBIX pecypcoB). www.window.edu.ru (Egunoe
OKHO J0CTyma K 00pa3oBaTeIbHBIM pecypcam). Www.st-books.ru (Jlyumas yuebHnas iu-
TepaTypa).

www.school.edu.ru (Poccuiickuii o6pa3oBaTenbHbI MOpTaI. JJOCTYIMHOCTh, Ka4eCTBO,
3P EKTUBHOCTD).

www. ru/book (DnexkTponHas 6ubIMOTEYHAsI CUCTEMA).

www.alleng.ru/edu/phys.htm (O6pa3oBaTensHble pecypcbl IHTepHeTa — DPu3uKa).
www. school-collection. edu. ru (Egunas xomnekuus nudpoBbix 00pa3oBaTeIbHBIX pe-
CYPCOB).

https/fiz.1september.ru (yueoHO-MeTOAMUECKas Ta3zeTa «Dusuka).

www.n-t.ru/nl/fz (HobeneBckue naypeatsl o Gusuke).

www.nuclphys.sinp.msu.ru (Aaepuas ¢usuxa B UutepHeTe).

www. college. ru/fizika (ITogrotoska x EI'D).

. www.kvant.mccme.ru (Hay4yHO-IONYJISIPHBIN (PU3UKO-MaTEeMaTUUECKUN KypHaI

«KBaHT»). www. yos. ru/natural-sciences/html (ecTecTBeHHO-HaY4HBIH KypHAaJ AJIs MO-
nonexu «IlyTe B HayKy»).

5.3. PexoMenganmuu 1o peamn3anvi JMCHUIIJIMHBI IJ HHBAJIUIAO0B M JIMII C Oorpa-

HAUYCHHBIMHA BO3MOKHOCTAMHU 3/10POBbA

5.3.1. Hajiu4uue cOOTBETCTBYIOIIMX YCJAOBUI peau3anum JUCHUILTHHBI
Jlyis 00yJaromuxcsi U3 YUClia MHBATUAOB U JIUI] C OTPAHUYECHHBIMH BO3MOKHOCTSIMH

3/10pOBbsl HA OCHOBAaHMU NMHCbMEHHOTO 3asBJIEHUs 00ydarolerocss JTUCcuIuivHa (mpodeccu-
OHAJIbHBIM MOJYJb) pealu3yercsi C Y4eTOM OCOOCHHOCTEW MCHXO(HU3MUECKOTO Pa3BUTHA,
MHIUBHUIyaIbHBIX BO3MOYKHOCTEH M COCTOSIHUS 3[J0pPOBBS (Jajiee - MHAMBUAYAIbHBIX OCO-
O6enHocrteil); obecreunBaeTcs COOIIOACHUE CIEAYIONMX OOIUX TpeOOBaHUN: MCIOIH30BA-
HHE CIIEIUAIbHBIX TEXHUYECKHX CPEICTB OOYYEHHUS KOJJICKTUBHOTO M MHIMBHIYaJIbHOTO
MOJIb30BaHHA, MPCAOCTABJICHUC YCIYTI' aCCUCTCHTA (HOMOH_[HI/IKa), OKa3bIBAOUICTO TaKOMY
oOy4JarornieMycsi HeOOXOAMMYI0 TEXHHUYECKYIO TTOMOIIb, 00ECIIeYeHHE AOCTyIa B 3aHUS U
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MMOMEINICHUS, T/Ie MPOXOIUT y4eOHbIN mporiecc, pa3menienrne Ha nmopraine OCII neobxomu-
MBIX MaTE€pPHAJIOB ISl TEOPETHUYECKOM MOATOTOBKH, /IS JJA0OPATOPHBIX pabOT, MaTePHAIOB
JUTIsl CAaMOTIPOBEPKH 3HAHUM (KOMIETEHIMI) U MOJTOTOBKM K KOHTPOJIIO 3HAHUHM MO pasje-
JIaM JTUCIHUIUTHHBI (IPpo(heCCHOHAIBHOTO MOJYJISI),  JPYTHUe yCIOBUS, 0€3 KOTOPBIX HEBO3-
MO’KHO WJIM 3aTPYAHEHO 00yUeHHe 10 JUCIHUIUIUHE (MPOPECCHOHATBHOMY MOIYIIIO).

5.3.2. Obecneyenune cod/101eHNs 00IMX TPeOOBaHUMH

[Ipu peanmu3anuu TUCHUIUIHHBL (PO} EeCCHOHATBEHOTO MOAYJISI) HAa OCHOBAHHH ITHCH-
MEHHOTO 3asiBJICHUs OOydYaromierocs obecriedrBaeTcsi COOMIOCHHE CIEIYIOIIMX OOIINUX
TpeOOBAaHUI: MPOBEICHUE 3aHATUU ISl CTYJACHTOB-UHBAIMJIOB W JIMI] C OTPaHHYCHHBIMU
BO3MOKHOCTSIMH 37I0POBbSI B OJTHON ayJUTOPUU COBMECTHO C JAPYTMMHU OOYYaIOLIMMHUCS, HE
MMEIOIUMHU OTPAaHHYCHHBIX BO3MOXKHOCTEH 370POBbS, €CIIM 3TO HE CO3JaeT TPYAHOCTEH
JUI 00Y4YaIOIIMXCs; MPUCYTCTBUE B ayJAMTOPUU ACCHCTEHTA (aCCHCTCHTOB), OKa3bIBAOIIIC-
ro(ux) o0y4arIuMcs HEOOXOIUMYI0 TEXHHUYECKYIO TIOMOIIb C YUYETOM HMX WHIUBUIYAIb-
HBIX OCO6CHHOCTeﬁ Ha OCHOBAaHHUH IHMCBbMCHHOI'O 3asBJICHUA, I10JIB30BaHHC H€06XOI[I/IMI)IMI/I
00yYaroIUMCs TEXHHYECKUMH CPEJICTBAMU C YUETOM UX WHAUBUIYAILHBIX OCOOCHHOCTEH.

5.3.3. loBenenune nngopmManun 10 cBeIeHUs] 00y4AOUIUXCH ¢ OTPAHUYEeHHBIMU
BO3MO’KHOCTSIMH 310POBbS

Bce nokanbnabie HopmaTuBHble akThl OCII «BKMPIIK» no Bompocam peanuzauuu
JUCHUIUIMH (TIpo¢eCCHOHAIbHBIX MOJyJIEH) T0BOASTCS 10 CBEACHUS 00yJaronuxcs ¢ orpa-
HUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBbsSI B TOCTYITHOM AJis HUX (popme.

5.3.4. Peanu3anusi yBeJH4YeHUs] MPOAO/LKATEIbHOCTH MPOXOKIAEHHUS MPOMEKY-
TOYHOH aTTeCTAMH 1O OTHOLIEHHUIO K YCTAHOBJIEHHOI NMPOAOKUTEILHOCTH 15 00Y-
YaloLerocsi ¢ OrpaHNYeHHbIMH BO3MOKHOCTSIMH 3/10POBbS

HpOI[OJ'DKI/ITeJ'II)HOCTI) IMPOXOKIACHUA HpOMC)KYTO‘-IHOI\/’I aTTeCcTalluu 110 OTHOIICHHUIO K
YCTAHOBJICHHON MPOJIOJKUTENBHOCTH YBEIMUUBACTCS M0 MHCbMEHHOMY 3asBIEHHUIO 00Y-
YJaromerocsa ¢ OrpaHMYCHHBIMU BO3MOKHOCTAMM 310POBbS; IMPOAOJDKUTCIIBHOCTD 3K3aMCHa,
IIPOBOJIUMOIO B MUCHbMEHHON (hopMe yBenuuuBaeTcs He MeHee yeM Ha 0,5 yaca; mpoaoIKu-
TENBHOCTH TIOJTOTOBKM OOYYaromIerocsi K OTBETy Ha JK3aMeHe, NMPOBOAMMOM B YCTHOM
¢dopme, — He MeHee yeM Ha 0,5 yaca; MpoJOKUTENFHOCTh OTBETA 00yYaroIerocs Npu ycT-
HOM OTBETE yBeInuuBaercs He O6onee yem Ha 0,5 gaca
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