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1. MACHOPT MIPOI'PAMMBI YYEFHOM JUCIUILINHBI

1.1. Oo6aacTb NpUMeHEHHUs MPOIrPAMMBI:

[Iporpamma yueOHOM aucuuriiHbel « ®dusukay paspaboTaHa B COOTBETCTBUU C
l'ocynapcTBeHHBIM  00Opa3oBaTeNIbHBIM  CTAHAAPTOM  CpeaHero  (MOJIHOro)  OOIIero
o0pa30oBaHUs U SIBJSETCS YACThIO MPOTPaMMBbI MOJTOTOBKH CHEIUATUCTOB CPEIHETO
3BeHa (manee — IIIICC3) B coorBercTtBUM ¢ PI'OC nmo cnenumansaoctu CIIO 09. 02. 04
Nudopmarmonnsie cucteMsl (1o oTpacisiMm) 0a30BOi MOATOTOBKH.

1.2. MecTo y4eOHOH AUCHMIUIMHBI B CTPYKTYpe OCHOBHOI NPpo¢ecCHOHAIbHOM
o0pa3oBaTe;IbHOM MPOTrPAMMBI:

VYuebnas nucuuminHa « Puznka» OTHOCUTCSA K oOmieoOpazoBaTensHoMy 1ukiny [IICC3,
npodpunsHas aucuuiumHa I[IJ[ 03. Hacrtosimass nporpamma kypca (GU3UKH  SIBISETCS
npoUIUPOBAHHON: OHA YUYUTHIBACT CoOJiepkKaHUe MNPOodEeCCHOHATBHOW MOJATOTOBKHU
CTYJAEHTOB IO CHEHHAIBHOCTAM TEXHUYECKOTO npoduia.  [Ipodeccuonanbhas
HaIpaBJICHHOCTh OMpeaeseT crnenuuky mnpenojaBaHuss (QU3NKK MO CPaBHEHUIO C
o011eo0pa3oBaTeIbHOM MIKOJIOW U 3aKiIro4aeTcss B Moadoope npodecCHuoHaNbHO 3HAYUMOTO
Marepuaia, ero OrpaHMYeHHOM COYETAaHWU C (PU3NYECKUM MaTepUaioM — BO B3aUMHOU
yBs3Ke (DU3UKH CO CHENUaIbHBIMM JUCHUIUIMHAMU W TPOU3BOJCTBEHHOM MPAKTHKOM
ctynenTtoB. CTpykrypa y4eOHOW nucuurmiinHbl « Dusuka» npu >TOM, JIOTHKA €€
MIOCTPOCHUS TPAAUIIMOHHBI ¥ TIOJIHOCTBIO COXPAHSIFOTCSL.

1.3. Heau u 3aga4u y4eOHOM QUCHUIUIMHBI — TPEOOBAHHUSA K Pe3yabTaTaM OCBOCHMS
y4eOHOM TUCHUILINHbI:

B pe3yabTaTe 0cBOCHUS YUeOHOM M CHUIUIMHBI 00YYaIOUIMIACS J0JKEH YMETh:

- ONKUCHIBATh U OOBSICHATH (PU3MUECKHUE SBICHUS U CBOMCTBA TEJ: JBUKEHUE HEOECHBIX Tl
M HMCKYCCTBEHHBIX CIIyTHHUKOB 3€MJIM, CBOWCTBAa Ta30B, >XKUJIKOCTEH M TBEPHBIX TEII,;
ANEKTPOMArHUTHYI0 HHAYKIHUIO, PACIPOCTPAHEHUE SJIEKTPOMATHUTHBIX BOJH; BOJHOBBIE
CBOICTBA CBETA; U3IIyYCHHE U MOTJIONICHHE CBeTa aToMOM; (HOoTOdI(PPeKT;

- OTJINYATh THUIIOTE3bl OT HAYYHBIX TEOPUM;

- IeJIaTh BBIBOJBI HA OCHOBE 3KCIIEPUMEHTAIBHBIX TaHHBIX;

- TPUBOAWTH MPUMEPHI, MOKA3BIBAIOIINE, YTO HAOJIOJACHHS W SKCIEPUMEHT SIBIISIOTCS
OCHOBOW [UJII BBIIBMKCHMUS THUIIOT€3 W TEOPUHU, IO3BOJSIOT NPOBEPUTH HCTUHHOCTH
TEOPETUUYECKHUX BBIBOJIOB; (hM3MUECKasi TEOPHUS JAaeT BO3MOKHOCTH OOBSICHUTh M3BECTHHIC
SIBJICHUS IPUPOJIbI U HAY4YHbIE (PAKThI, MPEACKA3BIBATH €111€ HEU3BECTHBIC SIBJICHUS,

- OPUBOJAUTH MPUMEPHl MPAKTUUYECKOTO HCIOIb30BaHUs (PU3MUECKUX 3HAHUMN: 3aKOHOB
MEXAHUKH, TEPMOJMHAMUKHA M DIIEKTPOAUHAMUKU B DJHEPreTUKE; Pa3JIUYHBIX BHJIOB
AJIEKTPOMArHUTHBIX M3TYYEHUM U1l PA3BUTHUSL PAIUO- U TEIEKOMMYHHKAIIMN; KBAHTOBOM
(hU3UKH B CO3/ITAHUM SIJICPHOU SHEPTETUKH, JIA3€POB,;
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- BOCHOPUHUMATh M HAa OCHOBE IIOJYYEHHBIX JAHHBIX CAMOCTOSITEJIbHO OLIEHUBAThH
uHdopmarmio, coaepxanrytocs B coobmenusx CMU, MuTepHeTe, HaydIHO-TTOMYJISIPHBIX
CTaThIX;

- TMPUMEHSTH MOJTYUYCHHbIC 3HAHUS JIJIsl pelieHus (PU3nuecKux 3ajay;

- OMpeENATh XapakTep (puznueckoro mpoiiecca no rpaduxy, Taduuiie, popmyre;

- UBMEPSITH P GU3NUYECKUX BEIUYUH, TIPEACTABIISAA PE3yJIbTaThl U3MEPEHUM C yYETOM HX
[IOIPELIHOCTEN;

- HUCIOJIb30BaTh NMPHOOPETEHHbIC 3HAHUS M YMEHHUS B NPAKTUUECKOW ACATEILHOCTH U
MOBCEHEBHOM JKU3HU U1l o0ecrieyeHus: 6e30MacHOCTH KUZHEIEATETLHOCTH B MPOIECCce
MCITIOJIb30BAHUSI TPAHCIIOPTHBIX CPEJICTB, OBITOBBIX AJIEKTPONPUOOPOB, CPEACTB PAAUO- U
TEJIEKOMMYHUKAIIMOHHON CBSI3W; OLICHKU BJIMSHUAS HA OPraHW3M YEJIOBEKAa 3arpsA3HEHUIM
OKpY>Karolel Cpelbl; PallMOHAJIBHOIO MPUPOAOIOIB30BaHUS M 3alllUThl OKPYKAIOIIEH
Cpelbl.

B pe3yabraTe 0cBOCHUS YUeOHOM IMCHUILUIMHBI 00YYAKOUIUICH T0JI’KEH 3HATh:

-CMBICTT TIOHATHI: (U3MYECKOE SIBJIEHHE, THUIIOTE3a, 3aKOH, TEOpHUs, BELIECTBO,
B3aMMOJICUCTBUE; BJIEKTPOMArHUTHOE TI0J€, BOJHA, (OTOH, AaTOM, AaTOMHOE fAJpo,
MOHU3UPYIOIINE U3ITyYEeHUS, IUIaHETa, 3B€3/1a, rajakThKa, Beenennas;

- CMBICI (PU3MYECKUX BEJIMYUH: CKOPOCTb, YCKOPEHHE, Macca, CUila, UMITyJbC, padoTa,
MEXaHUYecKass HHEPrus, BHYTPEHHsISI DJHEprus, aOCONIOTHAas TeMmIeparypa, CpeaHss
KUHETUYECKAasl HSHEpPrusl  YacTUIl BEILIECTBA, KOJUYECTBO TEIUIOThI, 3JIEMEHTAPHBIN
AIEKTPUYECKUH 3apsif;

- CMbICT (U3NYECKUX 3aKOHOB KJIACCHMUYECKON MEXaHUKU, BCEMHPHOTO TATOTEHUS,
COXPAHEHMS IHEPTUM, UMITYJIbCA U JJIEKTPUYECKOIO 3apsaaa, TEPMOAMHAMUKHY;

- BKJIaJl POCCHICKUX U 3apyOeXHBIX YYEHBIX, OKA3aBIIUX HaWOOJbIIEEe BIUSHUE HA
pa3BuTue QU3NKH;

1.4 Ilepeyens GopMUpPYEMBIX KOMIIECTEHIIHI:

OcBoenue coziep>kanus o0eo0pazoBaTeIbHOr0 yueoHoro npeamera «duzukar
oOecreynBaeT JOCTUKEHUE CTYACHTAMH CIIEAYIOIINX PE3YJIbTATOB:

* JTUYHOCMHbIX .

e YyBCTBO I'OPJOCTU U YBAXKEHUS K UCTOPUH U TOCTHXKEHHUSIM OT€YECTBEHHOMN
¢bu3nyuecKoil Hayku; PU3NYECKH TPAaMOTHOE TOBEACHHUE B TPO(DHEeCCUOHATBHOM
JESTENBHOCTU U OBITY MpU 0OpalieHuu ¢ MpudopaMu U YCTPOHUCTBAMH;

¢ TOTOBHOCTbH K MPOJOJIKEHUIO 00pa30BaHUs U MOBBIIICHUS KBAIU(DUKAIIUN B
n30paHHOM MpodheCcCHOHANTBHON AEATETHPHOCTH U 0ObEKTUBHOE OCO3HAHKE POJIU
bu3nYeCKuX KOMIIETEHIIUH B 3TOM;

« YMEHHE HCIOJIb30BaTh JOCTUKEHHUS COBPEMEHHON (PU3UYECKON HAyKU U
(bu3nYeCKUX TEXHOJIOTHI JIJIs1 MOBBIIEHUSI COOCTBEHHOTO MHTEJUIEKTYAIbHOTO
pa3BUTH B BbIOpaHHOM NpodhecCHOHaIbHOM IeATEIbHOCTH;



e yYMEHHE CaMOCTOSATEIIBHO JI0OBIBATh HOBBIC /IS ce0s (PU3NUYSCKHE 3HAHMS,
UCITIOJIB3YSI IJIs1 TOTO TOCTYITHBIE UCTOYHUKHN MH(POPMAIIHH;

e YMEHHE BBICTPAaUBaTh KOHCTPYKTUBHBIC B3AMMOOTHOIIICHUS B KOMAH/IE 110 PEIICHUIO
00IMX 3a1a4;

e YMEHHE YIIPaBJIATh CBOCH MO3HABATEIHLHOU JIEATEILHOCTHIO, TPOBOIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOTO MHTEJUICKTYaJIbHOTO PA3BHUTHSI,

* MemanpeomMemHulx:

e HCIOJb30BAaHUE PA3IMYHBIX BUIOB MTO3HABATEIHLHOMN ACATEIBHOCTH ISl PEIICHUS
(dbuznyeckux 3a7a4, MPUMEHEHNE OCHOBHBIX METO0B MO3HAHUS (HAOIIOCHUS,
OMUCAHUS, U3MEPEHUSI, SKCIIEPUMEHTA) JIJISl U3YUCHHUSI Pa3TUNIHBIX CTOPOH
OKPY’KarOIIEH IEMCTBUTEIBLHOCTH;

e HCIIOJIb30BaHUE OCHOBHBIX MHTEJUICKTYaIbHBIX ONEpallvii: TOCTAHOBKHU 3aa4H,
(bopMyIUpOBAaHMS TUIIOTE3, aHAIN3a U CUHTE3a, CpaBHEHUs, 0000IIeHMS,
CUCTEMaTHU3alINH, BBISIBIICHUS IPUYMHHO-CIIEACTBEHHBIX CBA3EH, MOUCKA aHAJIOTOB,
(bopMyIUPOBaHUS BHIBOJIOB ISl U3yUEHHUS PA3IMYHBIX CTOPOH (PU3MUECKHUX
00BEKTOB, SBIICHUI U MIPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTh
CTaJIKUBATHCA B MMpodecCuoHaNbHOM chepe;

e yYMEHHUE F€HEePUPOBATh UJICU U ONPEAEISTh CPEACTBA, HEOOXOIUMBbIE JIJISl UX
peanu3aiuy;

e YMEHHE UCMOJb30BaTh PA3JIMUHbIC UCTOYHUKH JJI MOTYy4YeHUS (PU3NUECKOU
nH(popMaIu, OLIECHUBATH €€ JIOCTOBEPHOCTH;

e yMEHHE aHAJIM3UPOBATH U MPEJCTABIATh HH()OPMALIUIO B PA3IUUHBIX BUJAX;

e yMEHHE MMyOJIMYHO MPECTABIISITh PE3YIbTaThl COOCTBEHHOTO UCCIICIOBAHMS, BECTU
JUCKYCCHH, IOCTYITHO ¥ TAPMOHUYHO COYETasi CoAepKaHue U (hOPMBI
MpecTaBiIsIeMol HH(pOpMaInu;

* NPEOMEmHbIX:

e c(HOPMUPOBAHHOCTH MPEJICTABICHUHN O POJIU U MeCTe (PU3UKU B COBPEMEHHOM
HAay4YHOM KapTUHE MUpPA; NIOHUMaHUE (PU3NUYECKON CYIIIHOCTH HAOJII01aeMbIX BO
Bcenennoit sinenuit, ponu pu3nku B GOpMHUPOBAHUU KPyTo30pa U
(GyHKIHOHATBHOM IPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUs MPAKTUYECKHUX 3a/1ay;

« BJIAJICHHE OCHOBOMOJATAIONIMMHU (U3HUUECKUMU OHATUSIMHU, 3aKOHOMEPHOCTSIMH,
3aKOHaMU U TEOPUSMHU; YBEPEHHOE HCIIOIb30BaHUE (PU3NUECKON TEPMUHOJIOTUN U
CUMBOJIUKHU;

« BJAQJICHHE OCHOBHBIMH METOJIAMU HAYYHOTO IMO3HAHMS, UCTIOIh3YEMBIMU B (hU3HKE:
HaAOJI0/ICHUEM, OITCAHUEM, U3MEPEHHEM, SIKCIIEPUMEHTOM;

« yMeHHus o0pabaThIBaTh PE3yabTAaThl U3BMEPEHUN, 0OHAPYKUBATh 3aBUCUMOCTD
MexAy (PU3NUEeCKUMHU BeIMYMHAMU, OOBSCHATD MOJYYEHHBIE PE3yIbTaThl U JeNIaTh
BBIBO/IbI;

« chOpPMHUPOBAHHOCTH YMEHHMS pelaTh (U3NUECKUE 3a1auH;



« chOpPMHUPOBAHHOCTH YMEHHS MPUMEHSITH MOTYyUYEHHBIE 3HAHUS JISI OOBSICHEHUS
YCJIOBHM MPOTEKaHUs (PU3NIESCKUX SBJICHUN B IPUPOE, MPOPeCcCHOHATBHON chepe
U JUISl IPUHSTUS MPAKTUYECKUX PEUICHUN B TOBCEHEBHOM KU3HU;

« c(hOpMUPOBAHHOCTH COOCTBEHHOU MO3UIIMK MO OTHOIIEHUIO K (PU3NYECKOM
nH(popMaIu, NoJiy4aeMoM U3 pa3HbIX UCTOYHUKOB.

1.5.PexoMeHyeMoOe KOJUYECTBO YACOB HA OCBOEHHE NporpaMmmbl  y4eOHOM
AMCIHMIIJINHbI:

MakcuMajbHas ydeOHasi Harpy3ka oOydaromierocs 169 yacoB, B TOM YHUCIIE:
oOsi3aTenbHas ayIUTOpHas yueOHast Harpy3ka ___121 wyac;
camocToATeNbHas padora odyyatouierocs 48 4acos.



2. CTPYKTYPA U COJEPKAHUE YYEBHOM JUCIATIIMHBI

2.1. O0bem yyeOHOM JUCHUIIMHBI M BUABI Y4eOHOH padoThl

Bua yuyeOHoM padoThI

Oovem uacoe

MaxkcuMmasbHasi yueOHasi HArpy3Ka (Bcero) 169
Oo0s13aTesibHAs Ay IMTOPHAs YueOHasi HATPy3Ka (BCero) 12]
B TOM YMCJIE: JECKLIUHU 39
1abopaTopHble pabOThI 36
MIPAKTUYECKUE 3aHATUS 42
KOHTPOJIbHBIE pabOThI 4
CamocrosiTesibHas paboTa o0yuyawierocs (Bcero) 48
B TOM YHCIIE:
3anonnenue «Paboueti mempaou cmyoenma no OUCYuniuHe 20
Hanucanue coobwenui, ooknadoé u peghepamos (nouck
ungopmayuu 6 cemu Humepnem, no020moeka mamepuana O0is 16
NPOEKMHOU 0esimelbHOCMUL)

Bueayoumopnas camocmosimenvnas paboma: paboma HaAO
Mamepuaiom y4eOHUKO8, KOHCHEeKmOM JeKyui, ogopmienue 6
omuemos no 8bINOJHEHHbIM pabomam,; n0020Mo8KA K KOHMPOIbHOU
pabome

Buinonnenue unousudyanvublx 0OMawHux 3a0anutl, N0020Mo8Ka 6

K 1a00pamopHuimM pabomam

Hmocosas ammecmayus 6 ghopme 1 cemecmp- ough 3auem
2 cemecmp- 3K3ameH




2.2. llpyMepHbIH TeMaTHYECKUM IVIAH M COAepKAHME YUeOHON U CHUIIINHBI

HaumeHoBaHue Copep:xanue yueOHOro MaTepuaJia, JaGopaTopHbie padoThl U MPaKTHYECKHE 3AHATHSA, CAMOCTONITeIbHAsI padoTa O06beM yacoB YpoBens
pa3/ieJioB M TeM ol0yvyawmmxcs, OCBOCHHS
1 2 3 4
Paznen 1 Mexanunka 14
Tema 1.1. OcHOBHbIE IOHATHS ¥ YPABHEHUSI KHHEMATHKH 4
1 Jlexu: Mexanunueckoe ABMKeHHE. OTHOCUTENFHOCTh MEXAaHUYECKOTO IBIKeHUSA. Tpaektopus. ITyTs. 1,2,3
[epemernenne. MruoBeHHast cKOpocTh. Y ckopeHne. CriocoObl ONMCaHus IBH)KEHHS Tell. BUIIbI ABIOKEHMS. 2
VYpaBHEeHMs 1BUKEHUS. J[BUKEHHUE 110 OKPY>KHOCTH C ITOCTOSIHHOM 10 MOAYJIO CKOPOCTBIO.
L{eHTpOCTPEMUTEIBLHOE YCKOPEHHUE.
Jlabopatophsie pabotel Ne 2 «I3MepeHne yCKOpPEHHs Teja IPH PaBHOYCKOPEHHOM JIBIDKCHHN», Ne3 «3ydeHue 2
JIBIDKEHUS Tena, OPOIIEHHOTO TOPU30HTAIHHOY.
Tema 1.2 3aKkoHbLI IMHAMHKH 4
2 Jlexumu: 3akonbl HploToHa. YueT sIBJICHUS HHEPLUUU ITPU OCTaHOBKE aBTOMOOMJISI. CHITBI TSDKECTH, YIIPYTOCTH,
TpeHus. HMHepuuanbHble U HEMHEPLMAIbHBIE CUCTEMBI OTCUETA. 3aKOH BCEMUPHOTO TAroTeHus. Bec u 2 1,2,3
HEBECOMOCT.
[TpakTrueckue 3ansTus: PenieHue 3a1a4 o Teme. 2
Jlabopatopubie paboTel Ne 4 «IM3mepeHue ko3hOUIICHTa TPCHUD. 2
Tema 1.3 3aKkoHbI cCOXpaHeHHus! 4
3 Jlexmm: mmybe Tenma. 3aKoH COXpaHEeHUs UMITylIbca. KnHeTndeckas n moTeHIManbHas sHeprun. Pabora n
MOUTHOCTh. 3aKOH COXPaHCHUS YHEPTHHU.. 2 1,2,3
IIpakTuyeckue 3ausaTus: Penienue 3a1a4 no TeMe. 2
Pa3znen 2 MoJiekyasipHasi GU3MKA H TEPMOANHAMHKA 36
Tema 2.1. OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOI TeOpuHU 6
4 Jlexumu: OcuoBuble nonokennst MKT n ux onbiTHhIe 000CHOBaHMS. XapaKTEPUCTHKH MOJIEKYJI: Macca 1
pa3mepsl, ckopocTs. bpoyHoBckoe nBuxenue. KonmuuectBo BemectBa. MomnspHast macca. CTpoeHue TBEpABIX, 2 1,2,3
KHUJKHX U Ta3000pa3HbIX TeIl.
[Ipaktuyeckue 3austus: Pemnienue 3aqau mo teme. Pabora ¢ TecTom. 2
CamocrosiTenpHas padoTa 00yJaIOMIUXCS: MOTOTOBKA K JIAOOPATOPHBIM U MPAKTUYCCKUAM 3aHITUAM, O(OPMIICHHE 2
OTYETOB TI0 BHIIOJTHEHHBIM paboTaM. PaboTa Hax MaTepranaoM y4eOHHKOB, KOHCIIEKTOM JIEKINH. BrImorHeHne
WHAMBUAYAIBHBIX 3a/IaHUH, TBOpUECKHE PabOThI pa3sHBIX BUAOB, pabora c MHTEpHET — pecypcamu.
Tema 2.2 HneanbHblii ras. 8
5 Jlexunu: IousTre 06 nneansuoM raze. OcHoBHoe ypaBHenne MKT razos. Temneparypa — Mepa cpenneit 1,2,3
KMHETUYECKOM aHepruu. I3mepeHue temnepaTypbl. YpaBHEHUE COCTOSHHUS MIEANBHOrO raza. Msomponeccsl B 2
rasax.
Jlabopatopusre pabotsl Ne 5 «lccnenoBaHme 3aBUCHMOCTH MEX/Ty AaBJIeHHEM, 00bEMOM M TeMIepaTypoii raza», Neo 4
« OnbiTHas npoBepka 3akoHa ['eii-JIroccakay
[Tpaktuyeckue 3ausitus: Pemenue 3aaay no Teme. Pabora ¢ Tecramu. 2
Tema 2.3. CaoiicTBa ra3oB M *KMJIKOCTei, UX B3aMMHO€ MpeBpallleHue 6
6 Jlexuuu: Ucnapenue u konneHcanus. CBoiicTBa HachleHHOro napa. Kunenue. CBoicTBa ra3oB: BO3MOXHOCTh
YIpaBJICHUS TaBICHHUEM ra3a, 00JbIIasi CKUMAaeMOCTh, 3aBICHUMOCTD JIaBJICHUS 1 00BEMa ra3a OT TeMIIEPaTyphl. 2 1,2,3
CBoliCTBa )KUAKOCTEH: TOBEPXHOCTHOE HATSHKEHHUE, TEIUIONPOBOAHOCTh, 0COOCHHOCTH TEIUIOBOTO PACIIUPEHHSI.
Kammsipaocts. CMaunBaHue M HECMauHBAHHE
TIpakTuyeckue 3ansatus: Pemenne 3aaa4 mo teme. TBopueckas padora Nel « ArperaTHble COCTOSIHHSI BEIICCTBAY 4
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JlabopatopHubie paboTel Ne 7 « M3MepeHue MOBEepXHOCTHOTO HATSHKCHHS BOJIBI METOZOM OTPhIBa Karmenby; Ne 10 «
M3mepenne OTHOCHTENBHON BIIAJKHOCTH BO3AyXa»

Tema 2.4

CTpoelme M CBOMiCTBA TBEPAbIX TeEJ. da3oBble NpeBpallCHUS TBECPAbIX TECJ U JKHJIKOCTEH.

7 Jlexunu: Kpucramummueckue u amop¢Hble Tena. THUIbl 371eKTpo10B sl CBapKU KOHCTPYKIIMOHHBIX cTaneil. Bubl
nedopmaruii TBepabIX Tend. 3akoH I'yka. JKuakue KpucTaisl.

1,2,3

JlabopatopHbie paboTsl: Ne§ « 3mepeHre MOayIsl YIPYTroCTH Pe3uHOBOro miHypa» Ne9 « M3mepenue ko3dduimenra
nuHeiHoro pacmupenus MeronoMm JI.M.MenneneeBa»

CamocrosiTensHas paboTa 00ydYaromMXcs: HOATOTOBKA K J1A00PATOPHBIM U MPAKTUYECKHM 3aHATHSIM, 0(OpMIICHHUE
OTYETOB TI0 BBINOJIHEHHBIM padoTaM. PaboTa Hajl MaTepuaioM Y4eOHUKOB, KOHCIIEKTOM JIeKIMi. BrimonHeHue
VHIMBHIYaJIbHBIX 3a/IaHNH, TBOpUYECKUE paboThl pa3HbIX BUJOB, padoTa c VIHTepHeT — pecypcamu. 3anoyiHeHue
« Paboueii TeTpaau cTyeHTa O ANCHUILIMHE)

Tema 2.5

OcHOBBI TEPMOAUHAMUKHU

8 Jlexunu BHyTpeHHsIs sHeprus uieajibHoro raza. Padbora u Terora kak GopMsbl repeiadn sHepruu. TerioBble
nporeccel. [lepBoe Hauano TepmoauHamMuku. [IpruMeHeHne nepBoro Hauana TEPMOAUHAMUKYI K H30IPOIIECCaM .
TenunoBble nBuratenu. Buasl ABurarenei u ux xapakrepucTuku. [IpuHiun aeicTBus TenaoBor MamuHbl. Luki
Kapno. KIIJ] reroBoro asuratens. Heo6paTumele nporeccel. BTropoe Hagamo TepMOIMHAMUKN.
Vcrionp30BaHMe TEIUIOBBIX JIBUTATEIEH M IPOOJIEMbI 9KOJIOTHH.

1,2,3

KoHTponsHbIe paboThl: MTOroBas KOHTpoibHAs padoTta Nel

Paznen 3.

OcHoBBI 3JICKTPOAUMHAMUKH

Tema 3.1.

BﬂeKTDOCTaTI/I‘leCKoe KO0€ I10J1¢

9 Jlexuuu: DnexkTpuueckue 3apsaabl. 3aKOH COXPAHEHUs AIIEKTpUuUecKoro 3apsana. 3akoH Kynona. HanpsbkeHHOCTD U
MTOTEHIINAJ 3JIEKTPHUECKOro mois. PazHocTh moTeHmanoB. PaboTa cHil 3J€KTpOCTATHYECKOTO TIOJIS.
IIpoBogHuKHK. DnekTpudeckas eMKOCTb. J[MANEKTPUKH B dJIEKTpUYecKoM Tosie. KoHaeHcaTopsl.
JvsnexkTpudeckas mpoOHUIIAEMOCTh

1,2,3

IIpaxTrueckue 3ansaTus: Pemenue 3amad mo teme. 3anodHEeHNe TaOIUIb! « [IpOBOIHUKA M TUAIICKTPUKH B
2JICKTPUYECKOM ToJiey. PaboTa ¢ TecTaMu.

Tema 3.2

3aKoHbI NOCTOSTHHOI'0 TOKA

10 .HGKLII/II/IZ YCJ'IOBI/U[, HCO6XOZ[I/IMLIG JUIA BOBHMKHOBCHUSA U MMOAACPIKAHUSA JICKTPUYCCKOI'O TOKA. Cuna Toka u
IUIOTHOCTH TOKa. 3akoH OMa JUISL YJacTKa OETn. COHpOTI/IBIIeHI/IC IIPOBOJHHUKA. HOCHGHOB&TCHBHOC n
napajJjieJIbHOC COCANHCHUSA MTPOBOAHUKOB. 3J'IeKTpO)IBI/I)KyHIaH chjla MCTOYHHKA ToKa. 3akoH Oma JJIs1 TTOJTHOH
TCIIN. BaTTMeT’p. CyeTynku 3HCKTpPI‘IeCKOI7[ OHCPI'UH. TepMOTOK 1 €ro IpUMCHCHUC.

1,2,3

Jlabopatopubie padoter: Nell « Ompenenerne 3/IC 1 BHYTPEHHETO COPOTUBICHUS HCTOYHHKA TOKaY,
Ne 12 « VI3mepeHue yaensHOro COpOTUBICHUS HpoBoAHKKa», Ne 13 « IlocnenoBaTensHOe U MapauienbHOE
COEIMHEHUSI TPOBOAHUKOBY, Ne 14 « M3Mepenue aleKTprHIecKoro 3aps/ia 0JHOBAJICHTHOTO HOHa»

ITpakTryeckue 3ausaTHs: Penrenue 3anad mo teme. PaboTa ¢ Tectamu.

Tema 3.3

3J'leKTpﬂ‘leCKl/lﬁ TOK B Pa3/iM4YHbIX Cpeaax

11 Jlexuuu: OCHOBHBIE TIOJIOKEHUS NIEKTPOHHOM TEOpUU MTPOBOJAUMOCTH METAIOB. 3aBUCUMOCTh COMTPOTUBIICHUS
oT TemMIiieparypbl. CBEpXIIPOBOAUMOCTb. DJIEKTPUUYECKUI TOK B paCTBOpax U pacijiaBaX 3JIEKTPOJIUTOB. 3aKOH
anekTponn3a. [[puMeHenune 3IeKTpoIn3a:; MoMyYeHHEe YUCTHIX METaJIOB, OYUCTKA METAJUIOB OT MPHMECEH,
raJIbBaHOIUIACTHKA, TAIbBAHOCTETUS. DJIEKTPUUECKUI TOK BakyyMe. DJIEKTpOHHAsl SMUCCUSL. DJIEKTPOHHO-
Jy4yeBast TpyOKa. DJEKTPHUYESCKHUIA TOK B MOMYMpoBogHIKaX. CoOCTBEHHAs U MPUMECHAST MTPOBOIAMOCTH
MTOJTYTIPOBOXHUKOB.. [lomynpoBogHNKOBEIN anox.. Tpausuctop.. [IprMeneHue moaymnpoBOIHIKOBEIX IPHOOPOB. .
DIeKTpUUECKHi TOK B razax. HecaMoCTOSITENbHBIN U cCaMOCTOSITENBHBIN pa3psiabl. [loHsTue o miasme..
KopoHHEIH pa3ps, ero moyie3Hble IpUMEHECHHUS, IPSTYNPESKICHAES BPEAHBIX BIHSIHUIM.

1,2,3

IIpaxTrueckue 3ausaTust: Padora ¢ Tecramu. CemMuHap « DIEKTPUIECKUN TOK B PA3IMYHBIX Cpelax». 3aroTHeHHE
0000maronield TabauIbI 10 JaHHOH TeMe.

CaMocTosSTeNbHAs pa60Ta 06yqa101m/1xc;1: IIOAroTOBKA K J'Ia60paTOpHLIM U IIPAKTUYCCKHUM 3aHATUAM, O(i)OpMJ'IeHI/Ie
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OTYETOB TI0 BHIIOJHEHHBIM paboTam. PaboTa Hax MatepraaoM y4eOHHKOB, KOHCIIEKTOM JICKIIUH. BeIorHeHNe
WHAVBUAYAIBHBIX 3a/IaHHUHA, TBOpUECKHE PabOTHI pa3HBIX BUAOB, pabdora ¢ UHTepHET — pecypcamu. 3allOJHEHHE  «
Paboueii TeTpaam CTyAE€HTA MO AUCIUILIHHE)

Tema 3.4 MarHuTHOe noJje 10
12 Jlexnuu: BzaumopeiictBue TokoB. MarHuTHas WHAYKIMsS. MarautHbelii noTok. Cuma Awmmnepa. Ilpunimn 4 1,2,3
JEHUCTBHUS NIEKTPOU3MEPUTENBHBIX TPUOOPOB. VI3MepHUTENnbHBIE LETH, CAaMOIHUIIYIINE MPUOOPHI, ocHuiuIorpad.
Cuna Jlopenma. MarHuTHble cBoWcTBa BemiecTBa. PeppoMarHeTHKH. DIEKTPOMATHUTHI M WX MPUMCHEHHE B
MeTamI000padaThIBaoONIei MPOMBIILICHHOCTH.
[Tpaktuyeckue 3ausitus: Pemenue 3aaay no Teme. Pabora ¢ Tecramu. 2
JlabopatopHras padota Ne 14 « M3ydeHre MarHUTHOT'O IOJISE KPYTOBOTO TOKa 2
CamocrositensHas paboTa 00y4aromUXCs: MOJATOTOBKA K J1a00paTOPHBIM M PAaKTHIECKUM 3aHATUSAM, 0(hOopMIIeHNE 2
OTHYETOB TI0 BHINOIHEHHBIM paboTaM. PaboTa Hag MaTepruaioM y4eOHUKOB, KOHCIIEKTOM JICKIMI. BeinonHeHune
VHIIMBHIYaJIbHBIX 3a/IaHNH, TBOpUYECKHE paboThl pa3HbIX BUJOB, paboTa ¢ VHTEpHET — pecypcami. 3aroHeHHE  «
Paboueii TeTpaay CTyIeHTA 10 AUCIUILUINHE)
Tema 3.5 DJ1eKTPOMATHUTHASA HHAYKIIHS 8
13 Jlexmm: DnexTpoMarauTHas HHAYKIUSA. HAYKIIMOHHOE 3JIEKTPUYECKOe Mojie. 3aKOH 3JIeKTPOMAarHUTHOM
nanykuun. [pasuno Jlenna. (QnexrpoanHamMudeckuii MUKpogoH). CamonHayKus. THAYKTHBHOCTD. DHEPrHs 4 1,2,3
MarHuTHoro noisi. Buxpesoe nosne.
IIpakTryeckne 3aHsaTHs: Pemienne 3ama4 mo Teme. Pabora ¢ TecramMu 2
KouTposbHble paboTel: MTorosas KoHTpoibHas padoTta Ne2 2
Paznen 4. KoJjie0anusi 1 BOJHBI 16
Tema 4.1. MexaHn4eckue Kojae0aHUs 6
14 Jlexumu: KonebarenbHoe nBmkeHne. CBodonHoe konedanne. Konebanus rpysa Ha npyxune. OCHOBHbIE
(u3nyecKre BeIMYHHBI, XapaKTepU3yolIe Koi1edaTelbHOe IBIKECHUE: aMILIUTY /I, TIEPUOI, IUKINYECKast
gacrora, (asa. ['paduueckas 3ammch konebanuii. Urenune rpadhukos. BerHykneHHBIC KoTeOaHnsa. MeXxaHn9ecKui 2 1,2,3
pE30HaHC.
Jlabopatophsie pabotsl: Ne 16 « M3yueHne konedaHuii IpykKMHHOTO MasiTHHKa», Ne 17 « OnpeneneHne ycKOpeHHs 2
CBOOO/IHOTO TTaZICHUs] TPH ITOMOIIN MasTHUKa
[IpaxTrueckue 3ansaTws: Pemenue 3amad mo teme. Pabora ¢ Tectom. 2
Tema 4.2. MexaHu4ecKUe BOJIHbI 4
15 | Jlekuuu: Tlomepeunbie W HpOJONbHbIE BONHBL JlnuHa BomHbL. CKOPOCTH PACIpOCTPAHEHHS BOIHBI. 2 1,2,3
Knaccudukarms MeXxaHHUECKUX BOJIH. 3BYKOBBIE BOJIHBI M HX XaPaKTEPHCTHKH.
ITpaktuyeckue 3austus: Pemenue 3aaayu no Teme. Pabora ¢ Tecramu. 2
Tema 4.3 DJIeKTPOMAarHUTHbIE KoJieDaHusi 6
16 Jlekumu: CBOOOAHBIE JJIEKTPOMAarHUTHBIE KojieOaHMsi B KOHType. lIpeBpaiieHusi sHEpruM B KoJjieOaTenbHOM o
koHType. CoOcTBeHHass dwacToTa KoieOaHWMII B KOHType. ABTOKOJEeOaHWS. BBIHYXICHHBIE 3JIEKTPHUECKUE
koneOanwmsi. [lepemenHslit Tok. JleficTByOIME 3HAUCHHST CHJIBI TOKA U HANpPsOKEHHs. AKTHBHOE, HHIYKTUBHOE U
€MKOCTHOE COTIPOTHBIICHUS B IIEMH NEpeMEHHOTo Toka. ['eHeparop mHaykunonHsli. Tpancdopmarop. [lepenaua 2 1,23
IEKTPUUECKOI SHEPTHH U €€ NCIIOJIb30BAHHE.
[MpakTryeckue 3ansaTus: Penienue 3anau no reme. Pabora ¢ recramu. TBopueckas padora Ne 2 « [Ipoussozacrso, 2
nepeaaya v UCIOJIb30BaHUE DIIEKTPOIHEPTUMY.
CamocrosTenpHas padoTa 00yJalOMUXCs: MOATOTOBKA K JTaOOPATOPHBIM U MPAKTHUECKUM 3aHATHSIM, 0QOpMIICHHE 2

OTYETOB T10 BHINOJHEHHBIM padoTaM. PaboTa HaJ MaTepraioM y4eOHUKOB, KOHCIIEKTOM JIEKIIMi. BhinonHeHue
WHIWBUAYAIBHBIX 3aIaHUIA, TBOPUECKUE PabOTHI pa3HBIX BUAOB, pabdora ¢ HTepHET — pecypcamu. 3alOTHCHUE «
Paboueii TeTpaay CTyACHTa MO JUCIUILIHHE)
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Tema 4.4

3ﬂeKTp0MaFHl/ITHLle BOJIHBI.

17 Jlexnuu: DnekTpoMarHuTHoOe nosie. DJIeKTPOMAarHUTHbIE BOJHBI. CBOICTBA 3JEKTPOMArHUTHBIX BOJH. DHEpPrus
3JIEKTPOMAarHUTHOM BOJIHBL [ImoTHOCTH mMoTOKa m3nmyueHus. M3o6perenue paguo A. C. IlomoBeM. IIpuHIHTIBL
panuocss3u. TpaH3ucTopHbIM paguonpueMHuk. Panunonokanus. [Tonstue o tenesunenue. Pazpurue cpeacts CBsA3U
B Poccuu.

k%

1,2,3

CamocrositenbHast paboTa 00y4YaroIMXCs: NOATOTOBKA K J1a00PATOPHBIM U MPAKTUYECKHM 3aHATHAM, 0(OpMIICHUE
OTYETOB TI0 BHINTOJHEHHBIM paboTaM. PaboTa Haj MaTepraioM y4eOHUKOB, KOHCIIEKTOM JICKIIMH. BrimonHenue
WHIVBHIYalbHbBIX 3a/laHNH, TBOpUECKHE pabOTHI pa3HBIX BUIOB, paboTa ¢ IHTEpHET — pecypcaMu. 3alolHEHHE  «
Paboueii TeTpaM CTYICHTA MO AUCIHMILIHHE)

Pazpnen 5.

OnrTuka

Tema 5.1.

I'eomeTpuyeckasi ONTHKA

18 | Jlekmuu: Kparkas Teopust pa3BUTHS MPEICTABICHUN O CBETe. DJICKTPOMarHuTHas mpupoja ceta. CKOpoCTh CBeETa.
3aKoHbBI OTPAXKEHHUS U IIpeToMIicHus cBeTa. [loyiHoe oTpakeHue.

1,2,3%*

JlaGoparopubie padoThl: Ne 18 «I3mMepeHne moka3aTelis MPeTIOMIICHHUS CTEKIay

Tema 5. 2

BoJsHoBasi onTHKA

19 | Jlekiuu: OcHoOBBI BOJMHOBO# Teopuu. [Ipuniun [toitrenca. MHTepdepeHnns cBeta 1 ee MpuMEHEHHE B TEXHHKE.
WurephepeHInOHHbIH crIocod IpoBEpKU KauecTBa 00padOTKH noBepxHocTH. Jndpakius cBera.
Judpaknnonnas pemerka. Jucnepcus ceera. [lomsipusanus cBeta.

I I SN

1,2,3

IIpakTuyeckue 3ansaTus; Pemenne 3aaa4 mo teme. Pabora ¢ TecTamu.

Jlabopatopnas padota Ne 19 «M3mepenne MHbI BOIHBI BUAMMOTO cBeta» ,Ne 20 « M3zyuenne narepdepeHnm
JIa3epHOTO U3ITyUCHUS

KN

CamocrosTenpHas paboTa 00yJaromuXcs: MOATOTOBKA K JTAOOPATOPHBIM U IIPAKTHUECKUM 3aHATHSIM, 0QOpMIICHHE
OTYETOB T10 BHINOJHEHHBIM padoTaM. PaboTa HaJ MaTepruaioM y4eOHUKOB, KOHCIIEKTOM JIEKIIMi. BhinonHeHue
VHJIMBHIYAJIbHBIX 3a/IaHMH, TBOpUYECKUE paboThl pa3sHbIX BUJOB, padoTa ¢ MiHTepHeT — pecypcaMu.

N

Tema 5.3

IlIkaja 371eKTPOMATHUTHBIX BOJIH

20 | Jlekuuu: DneKTpOMarHUTHBIC N3TYYCHUS Pa3HBIX THAITa30HOB JUTHH BOJIH: PAIHOBOJIHEI, WH(ppPaKpacHoOe,
yIbTpaduoIeToBOe, PEHTTEHOBCKOE M3IIYUCHHUS: WX IPHPOJIa U CBOWCTBA.

1,2,3

HpaKTI/I‘lCCKI/Ie 3aHATHA, Pemenne 3a1a4 110 TEMC. Pabora ¢ TectaMu.

CamocrosTenpHas paboTa 00yJaromnXcs: TMOATOTOBKA K JTa0OPaTOPHBIM U MPAKTHYECKUM 3aHATHIM, oopMiIeHne
OTYETOB T10 BHINOJIHEHHBIM paboTaM. PaboTa HaJ MaTepruaioM y4eOHUKOB, KOHCIIEKTOM JIEKIIMi. BhinonHeHue
VHIVBHIYaJIbHBIX 3a/IaHNH, TBOpUYECKHE paboThl pa3HbIX BUJOB, paboTa ¢ VHTEepHeT — pecypcamH. 3aroHeHHe  «
Paboueii TeTpaay CTyACHTa MO JUCIUILIHHE)

NN N

Tema 5.4

KBanToBasi onTuKa

21 | Jlexnuu: 3apokjaeHue KBaHTOBOM Teopuu. CBeroBble KBaHTBL. PoTOI(dEKT U ero 3aKoHbI. Y paBHEHHE
Onamreitna 11t porosdderra. Potosnementsl [aBnenne cBera. Xummuueckoe aeicTBue cBera. OOTOH.
KopnyckynspHo- BOJTHOBOM Tyali3M.

N

1,2,3%*

ITpaktuyeckue 3austus: Pemenue 3aaau no Teme. Pabora ¢ Tectamu.

CamocrositenpHas paboTa 00ydaromMXcs: MOJIrOTOBKA K JIaAOOPaTOPHBIM M MPAKTHYECKUM 3aHATHAM, oopmiieHHne
OTHYETOB TI0 BHINTOJHEHHBIM paboTaM. PaboTa Hag MaTepraioM y4eOHNKOB, KOHCIIEKTOM JICKIIHH. BeimonaeHmne
WHAMBUAYAIBHBIX 3a/laHUH, TBOpUECKHE PabOThI pa3HBIX BUAOB, pabora ¢ HTepHET — pecypcamu. 3allOJHEHUE  «
Paboueii TeTpaay CTyIeHTA 110 AUCIUILUINHE)

Pa3znea 6.

Du3uKa aToMa U ATOMHOI0 siipa

16

Tema 6.1.

Pduszuka aroma

22 | Jlexuuu: Omsbitel Pesepdopna SAnepuas monens aroma. KBanrossie nocrynarsl bopa. Mcmyckanue u noriorieHue
cBera aToMOM. HernpepbIBHBIN U TMHEHYaThIi crieKTpbl. CIEKTPbI UCITyCKaHuUs U noriomenus. CreKTpanbHbIil
aHAIN3 U ero npuMeHeHnne. Buapl m3nydennii. Mcrounmku cBera. [loHATHE O TIOMHUHECIICHIIHH.

1,2,3%*
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HpaKTI/I‘{eCKI/IC 3aHATHA: Pemenne 3aJa4 110 TEMC. CocraBiieHHue Ta6J'H/III « BI/I,Z[LI I/I3J'IY‘I€HPII>1)), « BI/I,Z[BI CIICKTPOB».

CamocrosTenpHas paboTa 00yJaromuxcs : MOATOTOBKA K JTa0OPAaTOPHBIM U MPAKTHUECKUM 3aHATHSAM, 0QOpMIICHHE
OTYETOR TI0 BBHIMIOJHEHHBIM paboTaM. PaboTa Hax MaTepraaoM y4eOHHKOB, KOHCIIEKTOM JICKIIUH. BrImonHeHne
WHIVBUAYAIBHBIX 3aIaHIA, TBOPUECKUE PabOTHI pa3HBIX BUAOB, pabdora ¢ HTepHET — pecypcamu. 3allOTHEHHE  «
PaGoueii TeTpaau CTyACHTA O JUCHUILINHE)

Tema 6.2.

Du3nka aTOMHOI0 siApa

23 | Jlekuun: OTKpBITHE paiHOaKTUBHOCTH. AJb(da-, 6eTa-, raMMa-nu3IyueHne. 3aKOH paJHoaKTUBHOTO paciaja.
Mertonbpl perucTpauuy HOHU3UpYOMUX u3nydeHuil. M3ortomnsl. [lonydeHne painoakTUBHBIX U30TOMOB U UX
ucnonb3oBaHue. CtpoeHue aToMHOro sijpa. [ToHsTHe 00 SHEpruu CBs3M aTOMHBIX si/iep. SliepHble peakiuH.
OHepreTudeckuil BBIXOJ SIEPHBIX peakiuil. Jlenenue aaep ypana. llennas peaknus. SnepHslil peakTop.
TepmosimepHbie peakiiui. PaboTHI O CO3MaHNI0 YITPABIEMBIX TEPMOSICPHBIX peaknil. SnepHas sHepreTrKa u
Bomnpockl skosiorun B Poccun u B CHI'.  bruonorudeckoe geiicTBHE U 3alUTa OT PAIHOAKTHBHBIX U3ITy4EeHUIL.
OCHOBHBIE 3JIEMEHTapHBIE YACTHULIbI U MX CBOMCTBA; BUIbI B3AUMOACHCTBHIA.

1,2,3

[Ipaktiueckue 3anaTus: Pemenue 3agad mo teme. Padora ¢ Tectamu. CemuHap « Ypoku YepHOOBUI

Jlabopatophsie pabotsl: Ne 21 « M3ydeHne TpEeKOB 3apsHKEHHBIX YacTHID

Paznen 7.

Crtpoenne u pasputue BceneHHoI.

Tema7.1

24 Jlexnum: Ctpoenne ConHeuHou cucteMbl. CONHIIE U €T0 BIUsSHUE Ha 3eMitio. bompiue mianetsl. [InaHeTs! 3eMHOM
rpynnsl. Acrepounnsl. 3akonbl Kerepa.CoylHeuHble 1 JTyHHBIE 3aTMEHUSI.

3Be3bl, bieck, cBeTHMOCTh. 3Be3/IHbIC CHCTEMBbL. DBooNHs 3Be3/1. Hara [anakTrka. [Ipyrue ralakTHKH.
[IpocTpaHcTBEHHOE pacnpe/ielieHne ranakTuk. Pazoeranue ranaktuk. 3akoH Xa06na. Ksazapsl.

[onsiTre 0 KocMoronuu. Bo3moskHble crienapuu sBosttory BeenenHoi. KocMonornueckue spsl 1 pelIuKTOBOE
uznyuenue. CoBpeMeHHasi Hay4yHas kapTuHa Mmupa. OCHOBHbBIE TAIBI €€ PA3BUTHSI.

“n O N N

CamocrosTenpHas paboTa oOydaromuxcs : BrlmorHeHre HHINBUIYaTbHBIX 3a0aHui (pedepar, moKkmaz ,cood0menue,
npeseHTanus), pabora ¢ UatepHer — pecypcamu. 3anonHeHne « Paboueli TeTpaau cTy/IcHTa 1O JUCIUILIHHE)

Bcero

169
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3. YCJIOBUSA PEAJIN3AIIMY YUYEBHOM JUCIIATLIMHBI

3.1. TpeﬁoBaHm{ K MUHUMAJIbHOMY MaTE€PUAJIBbHO-TEXHUIECCKOMY o0ecrevYeHn 10

Peanuzauus yueOHON JUCHUIUIMHBI TpeOyeT Hanuuus yueOHoro kabunera « dusukay,

COBMEIIIEHHOTO C Ta00opaTopuei.

Oobopyoosanue yueonozo kabunema:

pabouast 30Ha penoaaBaTess;

JEMOHCTPALIMOHHBIN CTOJ;

crieruanbHble Ja00PaTOPHBIE CTOJBI IO KOJIMYECTBY O0OYHAIOIINXCS;
CTYJIbS;

ayJIuTOpHAasA JOCKa C MCTAINIMYCCKHUM ITOKPBITUCM JIIsL KPCILJICHU A

JEMOHCTPAIIMOHHOTO 000PYI0BaHUS;
CTeJIJIAXK JIJIsi MOJIeNIel U MaKeTOB;

mKkadwl 1711 MOJIEIeH U MaKETOB.

Ilpuoboper u ycmpoiicmea:

CUCTEMA DJIEKTPOCHAOKEHHUS JTA0OPATOPHBIX CTOJIOB HampsbkeHuem 36-42 B;

KOMINIJICKT ACMOHCTPALIMOHHOI'O 060py,ZIOBaHI/ISI II0 OIITUKE, SJICKTPOAWMHAMUKE,

MEXaHUKe U APYTUM pazzenam (QU3NKU.

Yyeonwvie nacnaonvie nocoousn:

TUTAKATHI U TAOJIMIIBI TIO U3yYaeMbIM pa3jiesiaM MpPOTrPaMMBbI;
CTEH/Ibl U IOPTPETHI BEIMKUX (DU3UKOB

KOMIIJICKTBI y‘l€6HBIX HarJIsiAHbIX IIOCOOHUH 10 JUCHUITIINHE,
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® KOHTPOJBHO-U3MEPUTECIIBHBIC MaTEpPHaJIbl (TCCTBI, IMNCBbMCHHBIC ITPOBCPOYHBIC

paboThI, 00s13aTebHBIE KOHTPOJIbHBIE PAOOTHI)

,Zleﬁcmeyromaﬂ HOpmamueHo-mexHuuecKasn u mexnojiocuuecKkas

OOKyMeHmauusi:
® TpaBWJIa TEXHUKHU O€30MACHOCTH | MPOU3BOJICTBEHHON CaHUTAPHH,
® KypHaJ [0 TEXHUKE OE30MacHOCTH.
Texnuueckue cpeocmea odyuenus:
® TIEpPCOHAJBHBIN KOMIBIOTEP C JIUIIEH3MOHHBIM MTPOTPAMMHBIM 00ECTICYCHHUEM;
® MYJBbTUMEIUNHBIN IIPOEKTOD;
® [IPOEKLMOHHBIA IKPaH;
* MyJibTUMEIUMHBIEC cpeacTBa o0yueHus ( C/| — auckn);
® BUICOPWIBMBI IO TEMATUKE TUCIUIIINHBI.
3.2. UudopmannonHoe odecnevyenne 00y4eHust

OcCHOBHBIE HCTOYHUKMH:

1 Msaxummes I'.51 ®uzuka: yued st 10 ki1 06meobpas yupexaenuit / Msikumes [7.51,
byxoBues b.b. ,.Corckuiit H.H , M: IlpocBemienue, 2014r. —416 ¢ + DVD
2 MsikutieB I'.5. @usuka 11: yueb qs 11 ki1 o6meo0pas yupexaenuit / Msaxumes 1751,
b.b. byxosues, B.M.Hapyrun ,- M: IIpocsemenune, 2014 r.-400 ¢ + DVD

3 PemvkeBuu A.Il. @uszuka: 3agaunuk 10-11 k1. oOuieo0Opa3 yupexaenuii / PeiMkeBuY
A.IL., M: Ipoda, 2007. —188 c.
4. Tunckuii, A. A.  ®uzsuka [Tekct] : yued. ms cpen. npod. oOpazoBanus : pek. M-
BoM oOpazoBanusi PO / A. A. [Tunrckuii, I'. FO. I'pakoBckuii ; moa oomr. pex. 0. U. Tuka,
H. C. IlypsimeBoi. - 2-e uzf., uctp. - M. : ®OPYM : UTHOPA-
M, 2009. - 559 c. - (Ilpodeccuonanbroe odbpazopanue). - ISBN 978-5-91134-003-2. - ISB
N 978-5-16-002648-0: 168,

JlonoJiHuTeIbHbIE HCTOYHUKH:

1.KacesnoB, B. A. ®usnka: yue6. mis 10 k1. o6mieoOpa3oBar. yupexaenunii / B. A.
KacesnoB. — 5-e uzn. — M.:JIpoda, 2008. — 376 c.
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2.KacesHoB, B.A. ®usnka: yue. msll k1. oOpazoBarenbHbIX yupexaeHuil/ B. A.
KacesiaoB. — 2-m31.-M.: JIpoda, 2002.-416 c.
3.E.Il.JIeButan Actponomus Yueo6. muist 11 knacca.- M.: [Ipocsemenne,2001 r.
4.Camoiinenko, [1. 1.  ®usuka (s HeTeXHUYECKUX crneruaibHocTeit) [Teker] : yueo.
1utst cpen. npod. odpazoBanus : gonyiieHo M-BoM o6pazoBanus PO /I1. U. CamoiineHko,
A.B.Ceprees. - 10-e n3z., crep. - M. : Akagemus1,2011.-393c.
(Cpennee npodeccronaibHoe oOpa3zoBanue : O01e00pa3oBaTeIbHbIE TUCIUILUIMHBI). - IS
BN 978-5-7695-8166-3: 438,9096
5.Kypb6aues, 0. ©. Oduzuka / F0.®. KypbaueB. - 71eKTpOH. TEKCTOBBIE J1aH. - MOCKBa
: EBpa3zuiickuii OTKpBITHIN HHCTUTYT, 2011. - 216 c.
Pexxum nocryna: http://biblioclub.ru/index.php?page=book&1d=90773. - ISBN 978-5-374-
00523-3.

HNuTepHeT-pecypebl:

1. http://www.physics.ru/ «OTkpsITas puznKa

2 .http://physics.nad.ru/physics.htm CalT «®Pu3nka B aHHUMALIUSIX)

3. http://archive.1september.ru/fiz/ - YueOHo-MeTOIMUECKHE MAaTEpUaIbI IO PUBHUKE IS
YYUTEIIEH.

4. http://www.9151394.ru/projects/arhimed/arhim1/cituo/lab_raboty f.htm [udposas
naboparopust «Apxumeny (JlabopatopHsie paboThI 110 HUZUKE)

Ilepeyenb yueOHO-MeTOAUYECKHUX MOCOOUI, pa3paboTaAaHHBIX MpenojaaBaTesiemM

lIE.I'.T'opsinoBa. @usnueckuil npaktukym mig crygeHtoB CIIO. U3a-Bo BI'YOII, Yers-
Mnmumck, 2009 r -50c.

2 Pabouas tetpans crynenrta nmo auctuurmuinae. @usuka/ Coct. E. I'. ['opsiHoBa. — U3n-Bo
BI'Y, r. Yers-Unmumck, -2016 r.-55 c.

3 ®onpa oneHouyHbIX cpeacts no aucuuruinae «Pusuka» / Coct. E. I'. T'opsiHoBa. — U3 a-
Bo bBI'Y, r. Yers-Unmmck, -2016 1.-52 c.

4 Meroauyeckrue yKa3zaHUs U 3aJaHUs i1 CTYJEHTOB OYHOM (hOpMBbI OOy4YeHUs I10
BBINIOJIHEHUIO BHEAYAUTOPHOM camoctoaTenbHoil pabotel «®Pusuka» / Coct. E. T
I'opstnoBa. — U3a-Bo BI'Y, 1. YcTh-Unumck, -2016 r.-70 c.

16


http://www.9151394.ru/projects/arhimed/arhim1/cituo/lab_raboty_f.htm
http://archive.1september.ru/fiz/
http://physics.nad.ru/physics.htm
http://www.physics.ru/

4. KOHTPOJIb Y OIIEHKA PE3YJBTATOB OCBOEHUS YUEBHOM

TV CIUTLIAHBI

KoHTpo/Ib M OlleHKa PE3yJIbTaTOB OCBOEHUS YYEOHOW AUCIUIUIMHBI OCYLIECTBIISIETCS
MpernojiaBareyieM B IMpoOLecCe MPOBEACHMSI MPAKTUYECKUX 3aHATUH M J1a00paTOpHBIX
paboT, TECTUPOBAHUS, A TAKXKE BBIMOJIHEHUS CTYJAEHTAMU WHAUBUAYAIbHBIX 3aJlaHUH,
MIPOEKTOB, HcCCien0BaHUN. OCHOBHBIMHM 3a/lauaMH TEKYILEro KOHTPOJISI yCIEBAEMOCTH,

OCYHICCTBIILIECMOI'O B MEXKCECCHUOHHBIMN MNCPpHuoOg ABJIAIOTCA:

-IIPOBCPKA X0Ja N Ka4CCTBAa YCBOCHUA yqe6H0r0 MaTtcpuajia CTyJACHTAMMH;

-pa3BUTHE HABBIKOB CAMOCTOSITEIIbHON PabOThI CTYCHTOB;
-COBEPILICHCTBOBAHNE METOAUKH ITPOBEICHUS 3aHITUN;

-yIpoueHre 00paTHOM CBS3H MEXKy TPETOAaBaTEIsIMU U CTYICHTAMHU.
[IpomexxyTouHas arrectauusi IPOBOAUTCS B BUAE DK3aMEHA 110 BCEM M3YYECHHBIM TEMAM

( YCTHO WU B BUJIE TECTA)

pacnpocTpaHeHHe AIEKTPOMArHUTHBIX BOJIH; BOJTHOBBIE CBOMCTBA CBETA,;

Pe3yabTaTtsl
€3y DopMBbI U METOIbI
(OCBOGHHBIE YMEHHSI, YCBOCHHBIE 3HAHNSA) KOHTpO.IH
Ymemo:
ONHUCHIBATH U O0BSICHATDH (U3NUYecKHe SIBJICHUS M CBOCTBA TeJl: NuauBunyanpHast:
o IIpOBEpKa BBITOJIHEHUS
JBIDKEHUE HEOECHBIX TNl U HCKYCCTBEHHBIX CITyTHUKOB 3€MJIH; CBOMCTBA
1a60paTOPHBIX "
ra30B, KUJIKOCTEU U TBEPIBIX TEJ; NIEKTPOMAarHUTHYIO UHIYKIIUIO, KOHTPOJIBHBIX pabor,

MACbMEHHBIX JIOMAallHUX U
TBOPYECKUX  3aJaHU B

M3JTy4EHHE U MTOTJIONIEHHE CBeTa aToMOM; (POTOI(PdEKT. paboueii TeTpaH,
TECTHpPOBAHHE.
Opranuzanus
JIOTIOJTHUTENBHBIX PabOT 1O
BEIOOPY (yuactue B
OJTUMITHAJIE, HAITUCAHHE
pedepatos, MOATOTOBKA
COOOIIIEHNIT W OKJIAI0B,
BBICTYIUICHHE Ha
KOH(EepeHIMH,  pelIeHue
3a71a4 OBEIIIEHHON
CJIO’KHOCTH).

OTJIMYATh TUTIOTE3bl OT HAYUYHBIX TEOPHI NnauBuayanbHas:
MpOBEpKa BBITIOJTHCHHS
71a00paTOPHBIX u
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KOHTPOJIbHBIX paobor,
NUCBMEHHBIX JTOMAIIHUX U
TBOPYECKUX  3aJaHU B

paboueit TeTpaH,
TECTHPOBAHHUE.
Opranuzanus
JIOTIOJTHUTEIBHBIX PaboT 10
BBIOOPY (yuactue B
OJTUMITHAJIC, HAITUCAHHE
pedepatos, MOJITOTOBKA
COOOIIEHUII MW JIOKJIAJOB,
BBICTYIUICHHE Ha
KOH(QEPEHIIUH,  peIIeHue
3a/aq MOBBIIIEHHON
CJIO)KHOCTH).

JeJ1aTh BBIBOJbI HA OCHOBE IKCIIEPUMEHTAIBHBIX JTAHHBIX NuauBuayanbHas:
MIpOBEpKa BBITIOJTHCHHS
1a00paTOPHBIX u
KOHTPOJIbHBIX pabor,

MMHCbMEHHBIX JOMAIIHUX U
TBOPYECKUX  3aJaHU B

paboueii TeTpajy,
TECTHPOBAHHE.
Opranuzanus
JIOTIOJTHATETBHBIX PadoT 10
BBIOOPY (yuacrtue B
OJTUMITHAJIC, HaITUCAHHE
pedeparos, MOJITOTOBKA
cooOmieHnii M JOKJIaJI0B,
BBICTYIUICHUE Ha
KOH(EpEeHIINH,  PEIICHHE
3amaq MOBBIIIEHHON
CJIO)KHOCTH).

NPUBOIUTH NPUMeEPbI, MOKA3bIBAKIIUE, YTO: HAOTIOICHUS 1 NunuBunyanbpHas:

SKCIIEPUMEHT SIBIISTIOTCS OCHOBOH JIJISl BBIJIBHKCHUS TUTIOTE3 H HpoBepKa BRITTOHEHHA
1a60paTOPHBIX u

TEOpUH, MO3BOJISIOT MPOBEPUTH UCTUHHOCTH TEOPETHUECKUX KOHTPOJIbHBIX pabor,

BBIBOZIOB; (PM3MUECKast TEOPHs JaeT BO3MOXKHOCTb OOBSICHSTD
W3BECTHBIE SIBJICHUS IPUPOJIbl U HAyuHbIE (PAKTHI, IPEACKA3bIBATh

€I€ HCU3BCCTHBIC SABJICHUA

INUCBbMCHHBIX JOMAaIIHUX H
TBOPUYCCKUX SaﬂaHI/Iﬁ B

paboueit TeTpaju,
TECTHpPOBAHHE.
Opranuzanus
JIOTIOJTHUTENBHBIX paboT MO
BBIOODY (yuactue B
OJIUMITUAJIE, HaIMCaHue
pedeparos, MOJITOTOBKA

COOOIIIeHNII W JTOKJIaJ0B,
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BBICTYIIJICHUC Ha

KOH(epeHlInn,  pelieHue
3a7a4 MTOBBIIICHHON
CIIOKHOCTH).
NPUBOIUTH MPUMePHI NPAKTHYECKOT0 HCIOJIb30BAHHUS Opranu3zanus
. JIOTIOJTHUTENIBHBIX paboT 1Mo
(pu3nyecKknX 3HAHMII: 3aKOHOB MEXaHUKH, TEPMOJUHAMUKU U
BBIOODY (Hanucanue
JNEKTPOAMHAMUKYU B SHEPreTHKE; Pa3InYHbIX BUIOB pedepatos, MOJIrOTOBKA
o cooOmieHnii M JOKJIaJI0B,
AJIEKTPOMArHUTHBIX U3TYYCHUH ISl pa3BUTHS Palio U
BBICTYIIJICHUE Ha
TEJIEKOMMYHUKaIU, KBAaHTOBOW (DU3UKHU B CO3/IaHUU SACPHOM KOH(pepeHIINN)
SHEPreTHKH, JIa3epoB
BOCIPMHUMATH U HA OCHOBE MOJy4YeHHbIX 3HAHUI Opranuzanus
JIOMOJTHUTENBHBIX paboT 1o
CaMOCTOSITeIbHO OLIEeHUBATH NH(OPMALIMIO, COJIEPKALIYIOCS B
BBIOODY (yuactue B
coobuiennssx CMU, MHTepHeT, HayYHO-TOMYJISIPHBIX CTAaThsIX. OJIUMITHAJIE, HamnucaHue
pedeparos, MOJITOTOBKA
COOOIIEHNH M JOKJIaJoB,
BBICTYIIJICHUE Ha
KOH(DepeHIIn)
3arnonHeHne paboueit

TCTpaau CTyACHTA oo
JUCHTUITIIINHC

NPUMEHATD MOJYYC€HHbIC SHAHUA TJIA PCIICHUSA (l)I/IBI/I'-[eCKI/IX

3agav

WnpuBuyanbHas:
npoBepKa BBINIOJIHEHUS
KOHTPOJIbHBIX pabor,
WHIAUWBHUIYAJIbHBIX
TBOPYECKUX  33/JaHUil B
paboueii TeTpajy,
TECTUPOBAHHE.
Opranuzanus

JIOTIOJTHUTENbHON  paboThI
no BbIOOpY (ydacTue B

OJIMMITHAIAX, pelieHue
3a7a4 MOBBIIICHHOU
CJI0KHOCTH)

onpeneasTh Xapakrep pU3NUIECcKoro mpoiecca no rpaduky, NunuBunyanbHas:
MpOBEpKa BBIIOJIHEHUS

tabmnuue, popmye
KOHTPOJIbHBIX pabor,
HHINBUIYAJIbHBIX
TBOPUYECKUX  3aJaHUil B
paboueii TETpajy,
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TECTUPOBAHUE

H3MepﬂTb paa (I)I/IBI/I‘-IGCKI/IX BCJIMYHH, NPCACTABIIAA PC3YJIbTAThL

WU3MEPEHUH C y4ETOM UX MOTPEIIHOCTEN

WnpuBuyanbHas:
MpoBepKa BBITTOJTHEHHS
71a00paTOPHBIX padoT.

HCI0JIb30BATH NPUOOpPETEeHHbIE 3HAHWSI U YMEHHS B NuauBunyanpHas:
. . poBepKa BBITTOJTHEHHS
NPAKTHYECKOI 1eATeJIbHOCTH U MOBCEIHEBHOM KU3HH: J1JIs
MPaKTUKO-
obecrieueHus 0€30MaCHOCTHU KUZHEIEATETLHOCTH B IIPOIIECCe OPUEHTUPOBAHHBIX
3aJaHUN B paboueit
WCTIOTH30BAaHUS TPAHCIIOPTHBIX CPEJICTB, OBITOBBIX
TeTpaau, Opranu3zanus
AJICKTPONPUOOPOB, CPEICTB PATNO- U TEICKOMMYHHUKAITMOHHON JOTIOJTHUTENBHBIX PaboT 10
BBIOODY (yuactue B
CBSI3U; OIICHKHU BIIMSIHUS HA OPTaHU3M YEJIOBEKa U JAPYTHe
OJTUMITHAJIE, HaIMcaHue
OpraHU3MBbI 3arpsI3HEHUS OKPYIKAIOIIEH Cpeibl; palliOHAIIBHOTO pedeparos, MOATOTOBKA
OPUPOIOIOIB30BAHUS U 3AIUTEI OKPYIKAIOIIEH CPEIbI COOOMIEHHH 1 JIOKIANOB,
PHp by DEBL. BBICTYIIJICHUE Ha
KoH(DepeHIIn)
3HATH/IOHUMATD:
CMBICJI OHSATHIA: PU3MUecKoe sSBICHHE, THIIOTE3a, 3aKOH, TEOpUs, KoM6unmnpoBanHas:
VHIABHTY ATHHBINA 51

BEII[ECTBO, B3aMMO/ICHCTBUE, SJICKTPOMArHUTHOE T10JIe, BOJIHA,
($hoToH, aTOM, aTOMHOE PO, MOHUZUPYIOITNE U3TyUCHHUS, TIJIaHETA,

3BC3/]4a, raJlakTHuKa, Bcenennas

(GpoHTaNBHBI  OmpoCc B
XO0JI€ ayJUTOPHBIX 3aHITHH,
MpoBEpKa BBITIOJIHEHUS
WHIMBUTYJTBHBIX u
TPYIIIOBBIX 3a/1aHui,
3aCIIyIITMBaHNE u
OIICHWBAaHUE COOOIIEHUH,
JTOKJIa/I0B, pedeparos.
3amura 1ab0paTOPHBIX
pabor.

CMBICJ (PM3NYECKUX BEJIMUYMH: CKOPOCTh, YCKOPEHUE, Macca, CHIIa,
HAMITYJIbC, pa00Ta, MEXaHUYECKasi DHEPTHUs, BHYTPECHHSIS YHEPT U,
aOCOJTIOTHASI TEMIIEpATypa, CPEIHSST KHHETHYECKast YHEPTUST YaCTHIT
BEILECTBA, KOJIUYECTBO TEIIOTHI, SIIEMEHTAPHBIN AJIEKTPUUECKUI

3apsi.

Komb6unmnpoBanHas:

VHIMBUAYaJIbHBIN u
GpoHTaNBHBIL  OmpoC B
XOZIe ayAUTOPHBIX 3aHITUH,
IpOBEpKa BBITIOJITHEHUS
UHIUBUAYaJIbHBIX u
IPYNIOBBIX 3aJ1aHUH,
3aciyIIMBaHue u
OILICHMBAHUE COOOIICHUH,
JOKIazoB MU pedeparos.
3amuTa 71a00PATOPHBIX
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pabor.

CMBICJ (PM3NYECKUX 3aKOHOB KJIACCUUYECKON MEXaHHKH,
BCEMHUPHOTO TATOTEHHSI, COXPAHEHHS YHEPTUH, UMITYJIbCA U
AJIEKTPUIECKOTO 3apsiia, TS PMOJUHAMUKH, dJICKTPOMArHUTHON

UHAYKIUH, GoTodddekTa;

Kom6unmnpoBanHas:
WHIMBUTYTbHBIT u
(GpoHTaNBHBI  OmpoCc B
XO0JI€ ayJUTOPHBIX 3aHITHH,
MpoBEpKa BBITIOJIHEHUS
WHIMBUTY TBHBIX u
TPYIIIOBBIX 3a/1aHuH,
3aCIIyIITMBaHNE "
OIICHWBAaHUE COOOIIEHUH,
JOKJIaIoB U pedeparos.
3amura 1ab0paTOPHBIX
pabor.

NupuBunyanpHas:
mudepeHIMpOBaHHBII
3aueT (lcemecTp), 3K3aMeH
(2 cemectp)
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