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28 utons 2016 r. Ne 2/16-3).
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1. TIACIIOPT PABOYE IMTPOTPAMMBI YYEBHOW JUCIATIINHBI
1.02 ®U3UKA

1.1.00s1acTh NpUMeHeHUs pado4eil MporpaMMbl

PabGouass mporpamma y4eOHOW MUCIHUIUIMHBI SIBJISETCS YacThIO MPUMEPHOM
MPOTrpaMMbl TTOATOTOBKH CHEIUATUCTOB CPEAHETO 3BeHa B cooTBeTcTBUM ¢ DPI'OC
CIIO no crienuajabHOCTAM:

11.02.06 TexHuueckas »SKCIUTyaTalusi TPAHCIOPTHOIO PaaUO3JIEKTPOHHOTO
o0opynoBaHus (110 BUIaM TPAHCIIOPTA),

25.02.03 TexHuyeckas OJKCIUTyaTalusi 3JICKTPUPHUIIUPOBAHHBIX M IMHIOTAXKHO-
HaBUTAILIMOHHBIX KOMIUIEKCOB,

09.02.01 KoMmnbrOoTepHBIE CUCTEMBI U KOMILIEKCHI.

1.2. MecTo y4eOHOi IMCUMILIMHBI B CTPYKTYpe NPOrpaMMbl OATOTOBKH
CIEeLUATHNCTOB CPEAHEro 3BeHa

VYuebnas mucnumuinHa «Pu3uKkay u3ydaeTcs B 00pa3oBaTeIbHOM ITUKIIE y4eOHOTrO
mnana [ITICC3 Ha 6a3e 0CHOBHOTO O0IIEro 00pa30BaHMS.

1.3. Heau u 3a1a4n y4yeOHOH TUCHUIIMHBI — TPeOOBaHUS K pe3yJbTaTam
OCBOCHUSA Y4eOHO! AU CHUTIIHHBI

- OCBOEHHUE 3HAaHMHI O (QyHIaMEHTalIbHBIX (U3MYECKUX 3aKOHAX U MPUHIMMAX,
JeXalKuX B OCHOBE COBPEMEHHON (U3MUECKON KapTUHBI MHpa; Haubosee
BaXKHBIX OTKPBITUAX B 001acTH (HU3UKH, OKA3aBIIUX OMpPEAeAollee BIUsSIHUE HA
pPa3BUTHE TEXHUKHU U TEXHOJOTHU; METOIAX HAYYHOTO TO3HAHUS IPUPOJIBI;

- OBJAJEHUE YMEHUAMHU MPOBOJAUTH HAOIIOJECHUS, IJAHUPOBATh U BBHIIOJHATH
SKCHEPUMEHTHI, BBIJIBUTaTh THUIOTE3bl W CTPOUTh MOJENIH, TPUMEHATH
MOJyYEeHHbIE 3HaHUA MO QuU3NKe A OOBIACHEHUS] Pa3HOOOPa3HBIX (PU3MUECKHUX
SBJICHUW U CBOMCTB BEILECTB; MPAKTUYECKHU MCIOJIb30BaTh (U3NUECKUE 3HAHUS,
OIICHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU MH(OpMALINY;

- pa3BUTHE I103HABATEIbHBIX HMHTEPECOB, HMHTEIJIEKTYaJbHbIX M TBOPYECKHUX
cnocoOHOCTel B mpolecce NpuoOpeTeHUs 3HaHUM M yMEHUW mo (U3uKe ¢
UCIIOJIb30BAHUEM PA3JUYHBIX HCTOYHUKOB HMH(POPMALMU U COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUH;

- BOCHUTaHUE YOEXKJIEHHOCTH B BO3MOXXHOCTH MO3HAHUS 3aKOHOB MPHUPOIBI,
UCIIOJIb30BAHUS JIOCTHKEHUN (PU3MKKM Ha 0laro pa3BUTUA UYEJIOBEUECKOM
[UBWIN3AIMN; HEOOXOAMMOCTH COTPYJAHHMYECTBA B IMPOILIECCE COBMECTHOTO
BBIIIOJIHEHUS 3a/1a4, YBAXXKUTEJIbHOIO OTHOIIEHUS K MHEHHUIO ONIOHEHTa IMpH
00CYXXJIEeHUH TMpOOJEM €CTEeCTBEHHO-HAYYHOI'0 COAEpKaHUs; TOTOBHOCTH K
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MOPaJbHO-3TUUYECKON OLIEHKE HMCIIOJIb30BAHMS HAYUYHBIX OCTHXEHHH, YyBCTBA
OTBETCTBEHHOCTH 3a 3aLIUTY OKPYKAIOUIEH CPEBI;

- HCHOJIb30BaHUWE MPUOOPETEHHBIX 3HAHMM M YMEHMH i peuieHus
NpaKkTUYECKUX 3aJady IOBCEAHEBHOM KHU3HM, obOecnedeHusi Oe30MacHOCTH
COOCTBEHHOHN JKM3HHU, PALUOHAIBHOTO MPHUPOIONOIB30BAaHUS U  OXPaHBI
OKpY>Karolel cpeapl 1 BO3MOKHOCTh MPUMEHEHUS 3HAHUI NTPU PELIEHUH 3a/1a4,
BO3HHUKAIOIINX B MOCIEAyIONIeH TpodecCHOHaIbHON AesTEIbHOCTH.

B mporpammy BKIIOYEHO cOAEep)KaHWE, HANpaBJIEeHHOE HAa (OPMHUPOBAHUE Y
CTYJICHTOB KOMIIETEHIIUNA, HEOOXOAUMBIX JJIs KauecTBeHHOro ocBoeHust OITOII
CIIO na 6a3ze OCHOBHOIro o0OmHIEro OOpa3OBaHUsS C MOJYYEHHUEM CpPEIHETO
oO1rero o6pazoBaHus; NPOrpaMMBbl MOJATOTOBKH KBaTU(UIIMPOBAHHBIX pab0ovmX,
CIIy’KallluX, TPOrpaMMbl MOATOTOBKU crienanuctoB cpeanero 3Bena (IITIKPC,
[IICC3).

1.4. Pe3yabTaThl 0OCBOCHNUS Y4€OHON TUCHUILIAHBI

OcBoeHne cojaepxxkaHusi ydyeOHOW JUCHUIUIMHBI «®Pu3nuka» obOecreunBacT
JTOCTUXKEHUE CTYyJEHTaMHU CIEAYIOMMNX PE3yJIbTaTOB:

® JIMYHOCTHBIX:
- YyBCTBO TOPAOCTH M YBAXKEHUS K UCTOPUHU U JOCTHUKCHHUSAM OTECUECCTBEHHOMU
dbusnveckoil Hayku; (U3NYECKU TPAMOTHOE TMOBeJeHHE B MPOdeCCHOHATBHOU
JEeATEeIbHOCTU U OBITY IPU 0OpaIlleHNu ¢ MPpUOOpaMu U YCTPOUCTBAMU;
- TOTOBHOCTh K MPOJOJDKEHHIO OOpa30BaHUs W TOBBIMICHUS KBAIU(PUKAIUA B
n30paHHON MpodecCHoHaNbHON NESITEILHOCTU U 0OBEKTUBHOE OCO3HAHUE POJIU
(bU3UYECKUX KOMIIETEHIINHN B 9TOM;
- YMEHHE WHCIOJb30BaTh JOCTMKCHHUS COBPEMEHHON (U3WYECKON HAyKH H
(U3UYECKUX TEXHOJOTHH JUIsl TOBBIMICHUS COOCTBEHHOT'O WHTEIJIEKTYaJIbHOTO
pa3BUTHUS B BRIOpaHHON MPOQECCHOHATBHOM AESITENbHOCTH;
- YMEHHME CaMOCTOSITEIbHO J00BIBaTh HOBBIE JJIsi ce0s (U3UUECKHE 3HAHUS,
MCTOJIB3YS JJIsl 9TOTO JIOCTYIHBIE HCTOYHUKU UH(OPMAIUH;
- YMEHHUE BBICTpAMBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIIEHHS B KOMAaHJE IO
pellIeHUI0 00IIUX 3a/ay;
- YMEHHE YHOpaBJIsITh CBOEH IMO3HABATEIBLHOM JIEATEIBHOCTHIO, IMPOBOIUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOI'0 MHTEIJIEKTYalIbHOTO Pa3BUTHS;

* MeTamnpeAMeTHBIX:
- HWCHOJIb30BAaHUE pAa3JIMYHBIX BHUIOB II03HABATEIbHOM NEATEIBHOCTH JJIs
pemieHuss (QU3MYECKUX 3a7ay, NPUMEHEHHE OCHOBHBIX METOJIOB ITO3HAHUS
(HaOMIOIEHHST OTIMCAHUS, U3MEPEHHUsI, SKCIIEPUMEHTA) JIJIsi U3YUCHUS PA3TMIHBIX
CTOPOH OKPYKAIOIIEN JCUCTBUTEIBHOCTH,
- HCIOJb30BAHME OCHOBHBIX MHTEIUIEKTYAJIbHBIX ONEpalUi: IOCTAaHOBKH
3ajgaun, (GOPMYJIHMPOBAHUS THUIOTE3, aHalW3a W CHHTE3a, CpaBHEHUS,
00001eHns, CUCTeMaTHU3aIlUH, BBISIBICHHUS TPUYUHHO-CIEICTBEHHBIX CBS3CH,
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MOMCKa AaHajoroB, (OPMYJIUMPOBAHHUS BBIBOJOB IS HM3YYEHUS Pa3IUYHbBIX
CTOPOH (PU3UYECKUX OOBEKTOB, SIBICHUI U MPOIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOJIUMOCTh CTAIKUBATHCA B IIpodeccuoHaIbHOU cdepe;
- YMEHUE TE€HEepPUPOBATHh HACU U OMPEACNSATh CPE/CTBA, HEOOXOMUMBIE NI UX
peanun3aiuu;
- YMEHHE HCTOJIb30BaTh PA3TUYHBIC MCTOUYHHMKH ISl TMOTy4eHUS (HU3NUECKON
nH(pOpMAINH, OIICHUBATH €€ IOCTOBEPHOCTH;
- YMEHHE aHATU3UPOBAThH U MPEACTABIATh HHPOPMAIIUIO B PA3JIUUHBIX BUJIAX;
- yMeHHEe MyOJMYHO TPEJCTaBIISITh Pe3yJbTaThl COOCTBEHHOI'O HCCIICAOBaHUS,
BECTU JMCKYCCHUM, JOCTYIHO U TapMOHUYHO cOueTas cojepkaHue u (HOPMBI
npeacTaBiasieMol nHopMaIuy;

®* mnpeIMeTHBIX:
- chopMUPOBAHHOCTH MPEJCTABICHUN O POJIM U MecTe (PU3UKU B COBPEMEHHOMU
HAyYHOUW KapTHUHE MHUpa; MOHUMaHHE (PU3MYECKON CYIIHOCTH HAOJI0OJIaeMBIX BO
Bcenennoi  sBnenuit, ponu Gusukd B (POPMUPOBAHMM Kpyrozopa H
(GYHKIIMOHAIBHOW TPAMOTHOCTH YeJIOBEKa JJIsl PEIICHUS MPaKTUUYECKUX 3a/a4;
- ¢c(OpMHUPOBAaHHOCTH COOCTBEHHOM MO3UITUH 110 OTHOIICHHIO K (PU3HIECKOMN
uH(pOpMaIUH, MOTy4aeMOn U3 Pa3HbIX HCTOYHUKOB.
- BIIaJICHUE OCHOBOMOJIAral0IIUMHU bu3nYeCKUMH MOHATHSIMU,
3aKOHOMEPHOCTSIMM, 3aKOHAMH W TEOPUSAMHU;, YBEPEHHOE HCIIOJIb30BaHUE
(bU3NIECKO TEPMHUHOJIOTUN U CUMBOJIUKH;
- BJAJICHHUE OCHOBHBIMU METOJAaMH HAy4YHOT'O IO3HAHUS, HMCIOJIb3yEMbIMU B
¢uszuke: HaOIIOICHUEM, OTUCAHUEM, U3MEPEHUEM, DKCIIEPUMEHTOM;
- yMeHHsl 00pabaThiBaTh pe3yJbTaThl U3MEPEHUM, OOHAPYKUBATh 3aBUCUMOCTh
MEXAYy (U3NYECKUMH BEIUYMHAMU, OOBSCHSATH MOJYYEHHBIE PE3yJbTaThl U JI€-
J1aTh BBIBOJIBI,
- chOpMHUPOBAHHOCTh YMEHUS peliaTh GU3NYECKUE 3a0aUH;
- ¢hOpMUPOBAHHOCTh YMEHUS IPUMEHSTh MOJIyYEHHbIC 3HAHUS 111 OOBSICHEHUS
YCIOBUM TpOTeKaHUs (U3NUYECKUX SIBICHUM B MpuUpoAe, NMpodecCuoHaIbHOU
chepe u A7 IPUHATHS TPAKTUYECKUX PEIICHUN B TOBCETHEBHON JKU3HU,
- ¢hOpMHUPOBAHHOCTh COOCTBEHHOW MO3UIUM TO OTHOIICHHUIO K (HHU3WUYECKOU
nH(popMaIuu, mosy4aeMon U3 pa3HbIX HCTOYHUKOB.

1.5. PekoMeHayeMoe KOJIMUYECTBO YaCOB HAa 0CBOCHHUE padoyeil mporpaMmbl
Y4eOHOM TUCUHMILIMHBI

MaKCUMaJIbHOW y4eOHOM Harpy3ku oOydatomerocsi 210 gacoB, B TOM 4HCIIE:
00s13aTeIbHON ay TMTOPHOM yueOHOM Harpy3ku odydaromerocs 172 yaca;
CaMOCTOATETLHOM paboThl oOyvaromerocs 20 dac.



2. CTPYKTYPA M COJAEPKAHUE YUYEBHOM JJUCIHUIIJINHBI

2.1. O0beM yueOHOM TMCIUIUIMHBI M BUAbI Y4eOHOM padoThI

Buj yyeOHoM padoThI Oovem uacos
MaxkcuMasibHasi y4eOHast HArpy3Ka (Bcero) 210
Oobs13aTesibHAs AyIMTOPHAS YueOHAasi HArPy3Ka (BCero) 172
B TOM YHCJIE:
1abopaTOpHBIC 3aHATUS 30
CamocrosiTeibHas padoTa o0yuyawinerocs (Bcero) 20

B TOM 4HUCIJIC.

KOHTPOJIbHBIC JIOMAITHUE 3aIaHuUs
pedepatsl 20
BHEAYIMTOPHAs] CAMOCTOSITeTIbHAs paboTa

IIpome:xkyTouHasi arrectamnus ¢ popme ouggepenyuposantozo 3avema 6 I
cemecmpe U dK3aMeHa 80 2 cemecmpe




2.2. TemaTu4ecKHUil IJIAH U COEP:KAHME YYEOHOM TUCIMIIIIMHBI

I1/1.02 ®duzuka

HaumenoBanme Conep:xaHue yueOHOro MaTepuasia, JJjadopaTopHbie H NpaKTHYECKHE PadoThlI, O6beM yacoB YpoBeHb
pa3aesioB U TeM camMocTosiTeJIbHasi padoTa OCBOEHUS
00y4amxcs
1 2 3 4
BBenenue 2
®uzuka — (yHIaMeHTalbHasg HayKa O MIPUPOJIE. 2
EcrecTBeHHO-Hay4HBIN METO/1 MO3HAHMS], €T0 BO3MOKHOCTH U TPAHUIIBI TPUMEHUMOCTH.
DKCHEPUMEHT U TEOPHS B MPOIIECCE TIO3HAHUS TPUPOIbL. MoaenupoBanue GU3HIECKUX
SIBJICHUH U po1eccoB. PoJib SKCIEpUMEHTa U TEOPUH B MPOLECCE TO3HAHUS PUPO/IBI.
dusnyeckas BeJINYMHA.
[TorpemnocTu u3mMepeHuit Gu3ndecKkux BenuunH. OU3nvecKue 3aK0HbI. | paHuIIbI
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IoHsATHE O hH3Hueckoil kapTuHe Mupa. 3HaYCHHUE
(hU3HMKH PU OCBOSHUH MPOQeccHr aBUALIMOHHOTO CIECIHAIUCTA.
Paspean 1. 26
MexaHuka.
Tema 1.1 6
Kunemarnka. | Kunematnka. Mexannueckoe nsmkenue. [lepememenue. [Tyts. CkopocTs. 2 2
PaBHOMEpHOE PSIMOJIMHEWHOE ABUKEHUE.
Yckopenune. PaBHonepeMeHHOE TIPSIMOTHMHEHHOE JIBIbKeHHEe. CBOOOAHOE Ta/IeHHE. 2 2
JIBm>keHue Tena, OpOIIEHHOTO MO YIIIOM K TOPU30HTY.
PaBHOMEpHOE ABMKEHHUE IO OKPYKHOCTH. 2 2
CaMocTosiTenbpHas paboTa 00y4YarouXxCs: 1 1
1.OKcnepuMeHTaIbHbIE OCHOBBI CIIEHUAIBHOW TEOPUH OTHOCUTENBHOCTH. [locTynaTsl
DiiHiTelHa (MOArOTOBUTh KOHCIEKT).
Tema 1.2 14
JMHAMMKA. 3akonbl Mmexanuku HerotoHa. [lepBbiii 3akoH Herotona. Cuna. Macca. Umnynsc. Bro- 2 2
poii 3akoH HptoToHa. OCHOBHOM 3aKOH KJIACCUYECKON AUHAMUKH.
Tperuit 3akoH HeroToHa. 3akoH BceMUpHOro TsAroteHus. ['paBurammonnoe nosne. Cuiia 2 2

TsHKecTu. Bec.




Cnoco0s1 m3mepenust Macchl Ten. Critbl B Mexanuke. Cuia tpenus. Bunsr Tperns. Cuna
ynpyroctd. XKéctkoctb. 3akoH ['yka.

\S)

Pemenue 3amau Ha IMPUMCHCHHEC 3aKOHOB HLIOTOHa, 3dKOHAa BCCMHUPHOI'O TATOTCHUS.

JlabopaTtopHas pabota Nel «Onpesnenenne xECTKOCTU MPY>KHUHBD).

JlaGopaTopHas pabota Ne2«OmnpeneneHue Ko3hOUIMEHTAa TPEHUS CKOJTbXCHUSD).

JlabopaTtopHas pabota Ne3 «M3yueHue IBMKEHUS Tejla 10 OKPYKHOCTH IO ICHCTBHEM
CHJI TSDKECTU U YIPYTOCTH.

\S R \ORL SR S

N[N

CamocTosTenbHas paboTao0yyaronxcs:
1.IlonsTHE PENSATUBUCTCKOM MacChl (3aBUCUMOCTh MacChl OT CKOpOcTH). OCHOBHOM
3aKOH PENIITUBUCTCKOM JTMHAMUKHA MaTepUaIbHOU TOUKH (IIOJITOTOBUTH KOHCIIEKT).

Tema 1.3
3aKoHBI
coXpaHeHHs B
MeXaHHKe.

3aKOHBI COXpaHCHHA B MCXAHHKC. 3aKkoH COXpAaHCHHA UMITYJIbCA. PeakTuBHOE IBHXKEHUE.

[\

[\9)

Pabota cwbl. Pabota moTeHImanbHbIX cril. MomtHocTh. DHeprus. Kunetudeckas
sHeprus. [loTeHIMaapHast SHEPTHsl.

3aKOH COXpaHEHHUsI MEXaHWYECKOM 3Heprur. [IppuMeHeHne 3aKOHOB COXpaHEHUS.

CamocrosTenbHasi paboTao00yyaroIuXcs:
1. Vicropus pa3BUTHS PEaKTHBHOTO JBMKECHUS (IOATOTOBUTH pedepar).

Paznean 2.
Mouekyasipaas ¢pusuka. TepmoanHaMmuka.

22

Tema 2.1
OcHOBBI
MOJIEKYJISIPHO —
KHHETHYeCKOM
TEOPHH.

10

OCHOBBI MOJIEKYJISIPHO-KMHETHUECKO Teopuu. OCHOBHBIE MOJI0KEHUS MOJIEKYISIPHO-
KHMHETHYECKOW Teopuu. PazmMephl 1 Macca MoJIeKyJl M aTOMOB. BpoyHOBCKOE IBMKEHHE.

Jubdysus.

Cuitbl ¥ SHEPTHUsT MEXMOJICKYJIIPHOTO B3anuMoielicTBrs. CTpOeHHE ra3000pa3HbIX,
KUJKUAX U TBepAbIX Tel. CKOPOCTH ABMXKEHHSI MOJIEKYJI M X U3MEPEHHE.

Wneanbheiii raz. Jlainenue raza. OCHOBHOE YpaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOM
Teopuu razoB. TemmepaTypa u ee usMepenue. ['a30Bbie 3aKOHBI. AOCOTIOTHBIN HYITh
Temneparypbl. TepMoauHaMuyecKas IKajaa TEMIEPaTyphl.

YDaBHCHI/Ie COCTOsIHHUA NJCAJTBHOT'O I'a3a. MOHSIpHaSI ra3oBas IIOCTOSAHHAs.

JlaGoparopHas pabota Ne4 «l3ydeHune oJTHOTO U3 H3OMPOILIECCOBY.

[\SRE O]

CamocTosiTenbHas paboTa 00y4yaronuXCs:
1. Cuitbl ¥ 3HEPrUs MEKMOJIEKYJISIPHOTO B3aUMOAEHCTBHS (IIOArOTOBUTH KPAaTKUil
KOHCIIEKT TEMBI).




2. CKopoCTH ABMKEHUS MoJIeKyJl U ux udmepenue. Onbitel [ltepHa u [leppena
(IOATrOTOBUTH KPATKUN KOHCHIEKT TEMBI).

Tema 2.2
OcHOBBI TEpMO-
AUHAMMKH.

OcHoBbl TepMOAHHAMUKU. OCHOBHbBIE TIOHATUS U OTlpeaeeHus. BHyTpeHHss sHeprus
CUCTeMbl. BHYTpeHHsIsl sHepTus uaeanbHoro raza. Pabora u teriora kak Gopmbl
nepeayv SHepruu. TermmoeMKoCTh. Y IebHas TEIUIOEMKOCTb. Y paBHEHHUE TEIIIOBOTO
Oayanca. [lepBoe Hayasio TepMoIMHAMUKH. ATabaTHBIN Tpolecc.

[Tpunun nerictBust teroBor MamuHel. KIT/[ TermoBoro asurarens. Bropoe Hauano
TepMOJAMHAMUKH. TepMoaruHaMUYecKas LIKajla TeMIIEpaTyp. XO0JIOAUIbHbIE MAILIMHBI.
TennoBele qeurarenu. OXpaHa nNpUpPObI.

JlaGopaTopHas pabota Ne5 «M3mepeHue yaeapHOM TeII0EMKOCTH TBEPIOTO TEIIa.

CamocrodrenbHas paboTa 00y4aroLXCs:
1. TeruioBble ABUTATENN B HAPOJHOM XO34HCTBE U OXPaHa OKPYXKAIOLIEH cpeibl
(monroroBuTh pedepar).

Tema 2.3
ArperatHbie co-
CTOSIHUS
BellecTBA U
¢aszoBbie me-
pexoasbl.

CaoiicTtBa napoB. Mcnapenne u koHJeHcanus. HachlllleHHBIN map U €ro CBOMCTBA.
AOcomroTHasT W OTHOCHUTENbHAs BJIAXHOCTh Bo3ayxa. Todka pockl. Kunenwue.
3aBUCUMOCTh TEMIIEpaTyphl KUTIEHWs OT JnaBieHus. Ileperperviii map u ero
HCIOJIb30BAHHUE B TEXHUKE.

CpoiicTBa  kuIKOcTell.  XapakTepUCTHKAa  JKUAKOTO  COCTOSIHHMS  BEIECTBA.
[loBEpXHOCTHBIM CJIOM JKUIAKOCTH. ODHEPrusi IMOBEPXHOCTHOIO ciosl. SIBieHUs Ha
IpaHuLE )KUIKOCTH C TBEPAbIM TenoM. KanuiuisipHele siBieHus.

CaoiicTBa TBepAbIX Tel. XapaKTepUCTUKa TBEPAOr0 COCTOSHUS BEIIECTBA. YIpyTrue
CBOMCTBa TBEpABIX Te. 3akoH ['yka. MexaHnyeckue cBOWCTBa TBEpIbIX Te. TemnoBoe
paclIupeHre TBEPABIX TEJI U )KUJIKOCTEH. [IaBieHre u KpucTayn3anus.

JlabGopaTopHas pabota Neb6 «M3mepeHne BIaKHOCTH BO3IyXay.

CamocTosiTenbHas paboTa 00yyaronuxcs:

1. [ToBepxHOCTHOE HATSHKEHUE U cMadnBaHue. KanmuuisipHeie sBIeHUs B IPUPO/IE, OBITY
Y TeXHUKE (MOATOTOBUTH KOHCIIEKT TEMBI).

2. BHyTpeHHee cTpoeHue 3eMITd 1 TUTaHeT (MMOATOTOBUTH pedepar).

Pasznen 3.
DJIeKTPOANHAMMKA.

56

Tema 3.1

10
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JJIeKTpUYecKoe | DIEKTPUUECKUE 3apsA/bl. 3aKOH COXpaHeHus 3apsaa. 3akoH KynoHa. Dnekrpruyeckoe 2 2
noJie. niosie. HanpsikeHHOCTB 3yIeKTpHUYecKoro nojs. IIpuHmun cyneprno3uuuu mnosiei.
PaGora cun sanexkrpocrarnyeckoro moss. [Totrennuan. Pa3HocTs moTeHIMAaNoOB. 2 2
DKBUIOTEHIIMATBHBIE MTOBEPXHOCTH. CBSA3h MEXKIY HAMPSKEHHOCTHIO U PA3HOCTHIO
MOTEHIIUAJIOB 3JIEKTPUYECKOTO MOJISI.
Pemrenue 3aay mo TeMam NOTEHIIMAT U PAa3HOCTH MOTEHIIHAJIOB.
JusnexkTpuku B anekTpuueckom nodie. [onspuzanus ausnekrpukos. [IpoBogHuky B 2 2
JEKTPUUYECKOM II0JIE.
Konnencaropsl. CoennHeHHE KOH/IEHCATOPOB B 0aTapero. DHeprusl 3apsyKeHHOTO 2 2
KOHJIEHCATOpa. DHEPrusl AJIEKTPUIECKOTO MOJIS.
Penienue 3a1a4 1o TeMe KOHAEHCATOPHI. 2 2
CamocrosTenbHas paboTa 00yJaronuxcs: 2 1
1. MarepuanbHOCTh 3JIEKTPUUYECKOTO MOJIsl. biu3koaeiicTBrue u 1eicTBUE HA PACCTOSIHUT
(IOArOTOBUTH KPATKUN KOHCIEKT TEMBI).
Tema 3.2 22
3aKkoHbI
MOCTOSHHOr0 | 3AQKOHBI TOCTOSTHHOTO TOKA. Y CIIOBUS, HEOOXOIMMBIE JIJIsl BOSHUKHOBEHUSI U MOJIIEPKa- 2 2
TOKA. HUSA 3JIEKTPUIECKOro Toka. Cuiia ToKa U TNIOTHOCTh TOKa. 3akoH OMa JIjIsl y4acTKa 1enu

oe3 DJIC.
Pemrenue 3amay Ha 3akoH Oma Jj1s1 ydacTKa ernu 2 2
3aBUCHUMOCTbD AJIEKTPUUECKOTO CONPOTUBIEHUS OT MaTepuaia, IJUHbI U IO 2 2
MOTIEPEYHOTO CEYEHUSI ITPOBOJIHUKA. 3aBHCHUMOCTD JIEKTPUIECKOTO COMPOTHUBIICHUS
MIPOBOJIHUKOB OT TEMIIEPATYpPHI.
DNEeKTPOABMKYIIAS CHUJIa UCTOYHUKA ToKa. 3akoH Oma 11st mostHo# 1enu. CoeTmHeHNE 2 2
poBoAHMKOB. COeIMHEHNE HCTOYHUKOB DIICKTPUUECKON YHEPTUH B OaTapero.
Pemrenne 3amad Ha 3axkoH OMa 115 IIOJTHON LIENMU 2 2
3akon [xoyns—IJlenma. Pabora u MOITHOCTE AJIEKTPUIECKOTo TOKa. TernoBoe 2 2
JNIENCTBHUE TOKA.
Pemenwne 3a1a4 Ha pacdeT pabOTHI M MOIITHOCTH YJICKTPHUYECKOTO TOKA 2 2
JlaboparopHas pabota Ne7 «M3yuenue 3akona Oma JiIsl ydacTKa Iemm» 2 2
JlabopaTtopnas padota Ne 8 - 9 «M3yuenue mocienoBaTeIpHOTO U MapalIeIbHOTO 2 2
COEIMHEHHUSI IPOBOJHUKOBY»
JlabopaTtopHas pabota Ne 8 - 9 «M3yueHnune mocienoBaTeIpHOTO U NapaICIIbHOTO 2 2
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COCAUHCHUS ITPOBOJHHUKOBY

Jlaboparophas padora NelO «M3mepenune 3/1C u BHYTPESHHETO CONPOTUBIICHHUS 2 2
HMCTOYHHUKA TOKa»
Tema 3.3 8
DJIeKTpUYec- | DJICKTPUUCCKUIN TOK B MeTaIaX. DJICKTPHUUECKUI TOK B JICKTPOJIUTAX. 2 2
KHH TOK B DJIEKTPUYECKHI TOK B razax M BaKyyMe. 2 2
PAa3JIMYHBIX WNonuzauus raza. Buasl razoBeix pa3psioB. [loHsTue o minasme. DIeKTPOHHBIHN Tas3.
cpenax. Pa6ota Bbixona. CBOHCTBA M MPUMEHEHHE JIEKTPOHHBIX MYYKOB.
Onekrposn3. 3akoHbl Papajes. [IpuMeHeHne 3J1eKTPoJIn3a B TEXHUKE. 2 2
DNEeKTpUYECKUN TOK B MOMYIpoBOAHHKaX. COOCTBEHHAs MPOBOJUMOCTD MOTYTIPOBO/I- 2 2
HUKOB. [10JTypOBOTHUKOBBIC TPHOOPEI.
CamocrosrenbHas paboTa 00y4aroLUXCs: 2 1
1. [TpuMeHEeHNE CBEPXIIPOBOTHUKOB (TIOATOTOBUTH pedepar).
Tema 3.4 8
MaruuTHoe MarnuTHO€ nosue. BekTop MHAYKIIMM MarHUTHOTO MoJs. J[eficTBUE MarHUTHOTO MOJIS Ha 2 2
noJie. NPSIMOJIMHEMHBINA MPOBOJAHMK C TOKOM. 3aKOH AMIiepa.
B3anmogeiicTBre TokoB. MarHUTHBIN MOTOK. PaboTa 1Mo nepemMeneHunio mpoBOIHHKA C 2 2
TOKOM B MarHUTHOM TIOJIE.
JlelicTBMEe MarHUTHOTO TOJIS HA ABWXKyLMics 3apan. Cuna Jlopenua. Onpenenenue 2 2
YACJBHOTO 3apsijia. Y CKOPUTENH 3apsHKCHHBIX YACTHIL.
Pemienrie TeopeTHUECKUX U pacyETHBIX 3a/1a4 1Mo Teme «MarHutHoe moJsey. 2 2
CamocTosiTenbHas paboTa 00y4yaronuxcs: 2 1
1. Maraurocdepa 3emun. Pagnannonssie nosica 3emin (IIOATOTOBHUTH pedepar).
Tema 3.5 8
DueKkTpoMar- | DJIEKTPOMArHUTHAS UHAYKIMsA. BUXpPEBOE 2JIEKTPUYECKOE TIOJIE. 2 2
HUTHasi HHAYK- | CaMOMHIYKIUS. DHEPrusi MarHuTHOTO mosis. CriocoObl HHIYIIUPOBAHUS TOKA (OTBITHI 2 2
nusi. @apanes ¢ karymkamu). Oneitel ['enpu. UHaykTHBHOCTH. TOKM 3aMbIKaHUS U
pa3MbIKaHMSI.
['enepupoBaHue MepeMEeHHOTO AMEKTPUIECKOro Toka. [Ipeodpa3zoBaHne mepeMeHHOTO 2 2
toka. Tpancdopmarop.
JlabopaTtopHas padota Ne 11. «3ydeHne 3I€KTPOMAarHUTHONW WHIYKITAW. 2 2
CamocrosiTenbHasi paboTa 00yJaronierocs: 2 1

1. DnekrpoauHaMu4eckiii MUKPOGhOH. (IOJTOTOBUTh KPATKUM KOHCIEKT TEMBI).
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Paznen 4 26
Kosie0anus u BOJIHBI.
Tema 4.1 2
Mexanuuyeckue
KoJIe0aHus.
Mexannyeckue kosnebOanusi. KonebartenbHoe aBrkeHue. |'apMoHMYeckue KoieOaHus. 2 2
CBoOoHBIC MeXaHHUYECKHE KoyicOaHus. JIMHEeHHBIe MeXaHUYSCKHE KOJieOaTeabHbIC CH-
crembl. llpeBpamienune oHepruM Tpu  KoiebaredbHOM JBMKeHUH. CBOOOIHBIC
3aTyxarolye MexaHnyeckue konebanus. BeIHyKIeHHbIe MEXaHH4eCKHe KoJeOaHusl.
Tema 4.2 6 2
Yupyrue VYupyrue BoiHsl. [lonepednsie U IpOogOIbHBIE BOJIHBL. XapaKTEPUCTUKUA BOJIHBL. Y paB- 2 2
BOJIHBI. HeHue MIockoi Oeryiel BonHbl. MHTepdpepenuus BonH. [lonarue o nudpakiuuy BOJH.
3BYKOBBIE BOJIHBI. YJIbTPa3BYK M €r0 NPUMEHEHHE.
Pemrenre 3a1ay Ha BEIYKMCIICHHUE TTAPAMETPOB MEXAaHMUECKUX KOJICOaHUI U BOJIH. 2 2
Jlaboparophas pabota Nel2 «M3ydyeHne 3aBUCUMOCTH TIepruoia KoineOaHui 2 2
MaTeMaTHYECKOT0 (MPYKUHHOT0) MAagTHUKA OT JUIMHBI HUTU (WJIM MAcChl IPy3a)».
CamocrosiTenbHast paboTao0ydaronuxcs: 2 1
1. YbpTpa3ByK U €ro MCIoJIb30BAaHUE B TEXHUKE M MEIUIIMHE (TOATOTOBUTH pedepart).
Tema 4.3 12
JIeKTpoMar-
HHUTHBIE KOJeha-
L DnekTpoMarHuTHeie kojebanus. CBOOOTHBIC AIEKTPOMAarHUTHBIC KoeOanus. [Ipe- 2 2
BpallleHHue PHEPTHH B KOJIeOaTeIbHOM KOHTYpE. 3aTyXarolue IeKTPOMarHuTHbIe KO-
ne0aHus.
I'enepaTop He3aTyXaroMMX IEKTPOMArHUTHBIX KoJieOaHui. BoIHy)1eHHbIE 2 2
anekTpuyeckue konebanus. Ilepemennslil Tok. ['eHepaTop mepeMeHHOro TOKa.
EMKOCTHOE M MHAYKTUBHOE CONPOTUBJIEHUS IEPEMEHHOr0 TOKa. 3akoH Oma st 2 2
NEKTPUYECKON LIENU epeMEHHOro Toka. PaboTa 1 MOIIHOCTh IEPEMEHHOI0 TOKA.
Peuienue 3a1a4 Ha pacyeT MHAYKTUBHOTO U €MKOCTHOTI'O COIPOTUBIICHHUHU. 2 2
I'enepatopsl Toka. Tpancopmaropsl. Toku Beicokoii yacToThl. [lonyuenue, nepenaya u 2 2
pacnpeneseHue 3JIEKTPOIHEPTUH.
[IpocTeiimmii pacyeT reHepaTopa U CHIOBOTO TpaHchopmaTopa. 2 2
Tema 4.4 6
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duieKkTpomar-
HHUTHBbIE BOJIHBI.

DNeKTpOMarHuTHbIE BOJIHBI. DJIEKTPOMArHUTHOE I0JIe KakK 0COObII BHI MaTEpUU.
Bubparop I'epuia. OTKpBITBIN KOJI€OATEIBHBIN KOHTYP.

N3o6petrenue panguo A.C. [TonoseiM. [TonsaTre o pagnocsszu. [Ipumenenue
3JIEKTPOMATrHUTHBIX BOJIH.

JlaboparopHas padota Ne 13. «JlocTpoeHune BOIbTaMIEPHON XapaKTEPUCTHKHU AUOIAY.

CamocTosTenbHas padoTa 00yyarouierocs:
1. ITpunnun TesieBuAeHUs (IOATOTOBUTh KPATKUNA KOHCIIEKT).

Pa3zpen 5
Onrtuka.

12

Tema 5.1
BoJsinoBas omn-
THKA.

12

[Tpupona cBera. CKOpPOCTh paclpOCTPaHEHHs CBETA. 3aKOHBI OTPAKEHUS U MPEIOM-
nenus ceerta. [lonmHoe oTpaxkenue. JInn3pl. ['11a3 kak ontuyeckas cucreMa. ONTHYECKUE
PUOOPHI.

BonnoBeie cBoiictBa cBeta. HHTepdepennus cBera. KorepeHTHOCTh CBETOBBIX
nydeir. MuTepdepeHius B TOHKMX IUIeHKax. [lojmocekl paBHOW TommuHbL. Kosbia
Herotona. Mcnonb3oBanue nuTepdepeHIing B HAyKe U TEXHUKE.

Hudpakmus ceera. Judpakuus Ha Menu B HapaiedbHbIX Tydax. JudpakionHas
pemetka. [lonarue o ronorpaduu. Ionsgpuzanus nonepeyHsix BosH. [lonspuzarms
ceera. J[BoitHoe nyuenpenomienue. [lonsgpounsl. Jlucnepcust ceeta. Bumbl CieKTpoOB.
Cnextpsbl ucnyckanusi. CHeKTpsl MOMIIOMEeH . YIbTpaduoneToBoe u HHPpaKpacHoe
n3iydeHus. PentrenoBckue ayun. VX mpuposia u CBOKCTBA.

Pemenue 3aga4 110 TCMC «BonHOBas onTHKAY.

JlabopaTtopHas pabota Ne 14. «/3mepeHune mokasaress NPeIoMIICHUs CTEKIIay.

\S)

[\

JlaboparopHas pabota Ne 15. «Onpenenenre JIMHBI CBETOBOU BOJHBI C TIOMOIIBIO
JTPAKIMOHHON PEIETKI.

CamocTosiTenbHas paboTa 00y4yaronuXCs:

1. DnekTpoMarHuTHOE U3JIy4eHHe: paJloOBOIHbI, HHPpPaKpacHOE, BUIUMOE,
yIbTpaHOJIETOBOE U PEHTTEHOBCKOE M3ITydeHHe (TIOArOTOBUTH pedepar).
2.ITapHukoBslii 3¢dekT (moaAroToBUTH pedepar).

3. 3BE316I — OCHOBHOI MCTOYHUK CBeTa BO BeeneHHoH. 3aKOHBI OCBEIIEHHOCTH.
CBeTUMOCTb 3BE311 (IOArOTOBUTH KOHCHEKT 10 JaHHOM TeMe).

Pa3pea 6.
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OCHOBBI CHIENUAJIBHON TEOPUN OTHOCHUTEJIbHOCTH.

Tema 6.1 6
OcHoBBI
crenuaipHoii | YIHBAPHAHTHOCTH MOJYJIA CKOPOCTH CBETa B Bakyyme. [locTymaTel OHHIITENHA. 2 2
Teopun [TpocTpaHCTBO U BpeMs CIIEIUAIBHON TEOPHH OTHOCUTEIBHOCTH. 2 2
OTHOCHTEIh- CBs13b MacChl ¥ PHEPTUU CBOOOHON YACTHIIBI. DHEPTHUS TTOKOSI. 2 2
HOCTH
Paspnen 7. 14
JJieMeHThI KBAHTOBOH (PM3MKH.
Tema 7.1 6
KsanrToBas on- | TeruoBoe n3inydenue. Pacnipenenenue sHepruu B 2 2
THKA. CHeKTpe a0COJIFOTHO YEPHOTO TeJa.
KBanToBas runoresa Ilnanka. ®oToHHI. 2 2
Buemnnit porosnexrpuueckuii apdexr. Buyrpennuit potordpdext. Tunst Gporoane-
MEHTOB.
Jasnenue cBeta. IToHsITHE O KOPITYCKYISIPHO-BOJIHOBOM HNPUPOJIE CBETA. 2 2
CamocTosTenbHas paboTa 00y4yaronuxcs: 1 1
1. XuMudeckoe JeiCTBHE CBETa, €ro MpUMeHEeHHe B JoTorpaduu M HEKOTOPBIX
TEXHOJIOTHYECKUX Tpolieccax (MOArOTOBUTH pedepar).
2. ®otocuHTe3 (MMOATOTOBUTH pedepar).
Tema 7.2 8
®usuka aroMa. | Pa3BuTHe B3IJIS0B HAa CTPOCHHE BEIIECTRA. 2 2
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojaopoja. AnepHas moaens aroma. OmnbIThI 2 2
2. Pezepdopna.
Mogaens atroMma Bojopoaa o H.bopy. I'unoresa ne bporins. 2 2
CooTtHomenue HeonpenenaéHHocTei ['elizenOepra. KBaHTOBBIE T€HEPATOPHI. 2 2
CamocrosiTenbHasi paboTa 00yJaronuxcs: 1 1
1. [TonyueHnue paguoaKTUBHBIX U30TOMOB U UX MPUMEHEHHUE B MEHUIINHE,
MIPOMBIIIIJICHHOCTH, CEITLCKOM XO03SHCTBE (TIOATOTOBHUTH pedepar).
2. Bunpl kocMuyeckoro uznydenus. [lormomeHrne KocMUYECKOTO U3TyYeHHsI B 3eMHON
aTMocdepe (moaAroToBUTH pedepar).
Paspean 8. 8

IBOJIIOLMA BCEJICHHOM
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Tema 8.1 4
Crpoenne u Crpoenune u pasButue Bcenennoil. Hama 3Be3nnas cucrema — Ilanmaktuka. [{pyrue 2
pa3sBHTHeE rajgakTuku. beckoneunocts BeeaeHHOM.
BeeTeHHol [Tonsatue o xocmonoruu. Pacmmpsromasca Beenennas. Mogaens ropsueid BeeneHHom. 2
Crpoenue u npoucxoxaeHue ['anaktuk. TémHas maTepusi U TEMHAsi SHEPTHSL.
Tema 8.2 4
DBOJIOINS Opomonwsi 3Be3. [mmore3a mpoucxoxaeHus CONMHEYHON CHUCTEMBI. TepMosiIepHBIi 2
CHUHTE3.
3Be3/] =
[Ipobnema TepMosinepHoit sHepreTuku. JHeprust CoiHIa U 3Be3]1. DBOJIIOIHS 3BE3/I. 2
Hroro: 172
Bcero: 210

Jliist XapakTepUCTHKY YPOBHS OCBOSHHS YIEOHOTO MaTepuala UCIOIb3YIOTCS CIEAYIOIe 0003HAUCHNU:

1 -o3HaKOMUTENBHBIH (Y3HaBaHUE paHee U3yUEHHBIX 00BEKTOB, CBOHCTB);

2-penpoyKTUBHBIN (BBIMOTHEHUE AEATEIHLHOCTH 10 00pasily, MHCTPYKIMU WM O/ PyKOBOJCTBOM);
3-IpOAYKTHBHBIN (TUIAHUPOBAHUE U CAMOCTOSTENBEHOE BBITIOJIHEHUE JIEITEILHOCTH, PELIeHHe IPOOJIEMHBIX 3a71a4)
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3. YVCJIOBUS PEAJIN3ALIMM PABOYEI ITPOTPAMMBI YYEBHOM
JUCLMITJIMHBI

3.1. TpeOoBaHMSA K MUHMMAJIbHOMY MaTEePHAIbLHO-TEXHUYECKOMY
o0ecrneyeHnIo

Peanuzammst paboueit mporpaMmbl y4eOHON AUCITUTUTHHBI TPEOYET HATUUIHUS
yueOHOTO Kabuneta «Du3nKay.

O6opynoBanue yuyeOHOro kaduHera:

1. KnaccHas mocka.

2. YueOHO-HarIsIHbIE TOCOOuS: (DUITBEMBI, CIIal bl BHITTOTHEHHBIC B Paint.
3. Y4eOHble TOCOOUS U METOIUYECKAsI IUTEepaTypa.

4. JIeMOHCTpallMOHHOE 000pYAOBaHUE:

JleMOHCTpallMOHHBIM HA0O0P I10 OIITHUKE.
JIMH3a HaA 1MOJICTAaBKE.

Jly1mia Ha 1moICTaBKeE.

MaToBEbI€ CTEKIIA.

Monaenb «3emMiid - COJIHIIE».

Hab0op nuhpakiinOHHBIX PEIIETOK

HaOop auH3.

Ocserurenp O111.
L11ockomapamienbHbI€ CTEKISAHHBIC ITPU3MBbI
Crpo0Oockoir.

biok

BechI 1Ipy>XUHHBIC

JIBYCTOPOHHHH OQJIJIMCTUYECKUN ITUCTOJICT
JlepeBsSHHBIE OPYCKHU

JlMHAMOMETDP JEMOHCTPALIMOHHBIN
JluaamomeTp naboparopHsid 0-5 H
JlMHaMOMETDP AEMOHCTpALMOHHBIN 0-5 H.
JluaamomeTp naboparopHsin 0-4 H
JKenoo

Monaeip pakeThl IEHCTBYIONIAs

Habop rpy30B 1€MOHCTPAIlHOHHBINA
Ha0op rpy30B 1a00OpaTOPHEIN.

Habop kepaMHUUYECKHUX MAarHUTOB.

Habop MarHuToB JyrooOpa3HbIX

Habop MarauToB HOJIOCOBBIX

Peryar mabopaTtopHbBI

lTenexka caMOABHUXKYILASACS

1pudbomeTp

LLlTaHT€HIIUPKYJIb

AMIIEpMETP AEMOHCTPAILIMOHHBIN
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AMIIepMeTp JIadOPaTOPHBIN

BarTmeTp neMOoHCTparuOHHbBIN

BHUTOK B MAarHUTHOM I10J1€ 3E€MIJIU

BHUTOK ¢ TOKOM 2

BonoHarpeBarenb

BoabsT™MeTp IEMOHCTPAlITMOHHBIHN
BoasTt™MeTp 1a00paTOPHBIN

1 'eHepaTop 3ICKTPUUYECCKUM

1 niab361 U3 (HOJBIH.

W CTOYHUK ITUTAaHUA 1a00PaTOPHBIN
Karyika MHIYKTUBHOCTH JIadOpaTopHas
Kiro4u 1eMOHCTpAIllMOHHBIN

Kirou j1adopaTtopHBIN

Kommac

KoHzeHcaTop NepeEMEHHON EMKOCTH
JlaMImouku 1a00paTOPHEIEC

MarasuH COIIPOTUBIICHUH

Maras3uH CONpOTHUBJICHUM.
MUKpOMYJIBTUMETP LU(DPOBOH
MujimaaMiiepMeTp 1a00paToOpHBIN
Moaenb MOJIEKYJISIPHOIO CTPOCHUS MarHura
Mopaenps paguoIpueMHUKA JETEKTOPHOIO
Mojennp JIEKTPOCUCTUNKA

Habop ra3zoHanoJIHEHHBIX TPYOOK

Ha0op 110 3J1eKTp0oan3y (AEMOHCTPALIMOHHEBIN)

Habop mo 351eKTposn3y ¢ yroabHBIMHU JISKTPOIAMH.

Habop 110 3JIEKTPOCTATHKE

Ocuumiorpad

llauTKa deKTpruYecKas

11pnOop mi1sg feMOHCTpalMu IIpaBuia JleHia
Pamka BpalmieHuss B MarHUTHOM I10JI€ 3€MJIU
Pe3ucropsl 1adopaTopHbIC

Peocrar 1abopaTtopHbIi

Peocrathl 1eMOHCTPALMOHHBIC

Crupalib - pe3ucTop j1adboparopHas
Cnupanb- pe3ucTop

CrexkiissHHag ¥ 500HUTOBAs IMaJI04YKH.
CyJTaHbl DJIEKTPUYECKUE
‘1'epMOCONIPOTHUBIICHUE

‘I'parchopmarop.

‘I'paHchopMaTopsl HA MMAHEIAX
DIEKTPUUYECKHUN 3BOHOK

DIEKTPOMArHUuT pa30OpPHBIN

DJIEKTPOIICYb.

DJIEKTPOCKOII

DJIEKTPOMOpHAas MallluHA.
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ApeoMeTp

Benepko Apxumena

Bechr

1 ' urpomerp.

Kajopumerp ¢ Harpesarejiem

KamMmepToH

KamopuMeTpsl 1a00paTOPHLBIC

MeH3ypKU JEMOHCTPAILMOHHBIC
MeH3ypKHu 1adbopaTopHEbIE.

Mopaenb ra30BOU TYPOUHBI
MOHOBAaKYYMMETP YUCOHBIHN

HaOop xanuisipoB

Habop mpobupok

HaOop Ten ajig KaJTopuMETpUIECKUX paOoT.
Hacoc py4yHOM BaKyyMHBIH.

Hacoc pyuHou

11pnOop miisg neMOoHCTpallMi O0TEKaHUS TEJ
11pnOoOp mi1s U3ydeHus ra3oBbIX 3AKOHOB.
llcuxpoMeTp U TUTPOMETP BOJOCIHOM
11puOoOp 111 AEMOHCTpAIMU Je(hOopMallun
Cocyabl cooOMIarIuecs

COoupTOoBKU

‘l'apeika BakyyMHas

‘T'epMOMETP JEMOHCTPALIMOHHBIN
LlyavHapel CBUHIIOBBLIE CO CTPYTOM.

Llap s B3BEIIMBAHUS BO3AyXa

Lllap llackans

Lllap ¢ KoapoM

TexHuuyeckue cpeacrea oﬁyqemm:

1
2
3
4

ITepeuenn

. KommnsroTep.

. MynbpTuMea mpoeKkTop.

. DJKpaH.

. JleMoHCTpanmoHHbIe MPUOOPHI.

3.2. HupopmanuonHoe obecredeHue 00ydeHust
pPEKOMEHIyeMbIX  yueOHbIX  u3gaHuii, HTepHeT-pecypcos,

JOTIOJTHUTEIIBHOM JIMTEPATYPBI

OcHo6éHble UCMOYHUKU:

1. Poguonos, B. H. ®wusuka nns xomnemkei: ydeOHoe mocoOue st

cpeanero mnpodeccuoHanbHoro obpaszoBanusi / B. H. PommnonoB. —
Mocksa: UznarensctBo FOpaiit, 2022. — 202 ¢. — (Ilpodeccuonansuoe
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obOpazoBanue). — ISBN 978-5-534-10835-4. — TekcT: 37eKTpOHHBIHA //
O6pa3zoBarenbHas miatdpopma  FOpait [caiiT]. —  URL:
https://urait.ru/bcode/494934.

Jis nmpenoaasareiei:

06 obpazoBanuu B Poccutickoit deneparmu:

1. denep. 3akon ot 29.12. 2012 Ne 273-D3 (B pen. DenepanbHbIX 3aKOHOB
ot 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne
170-®@3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-D3, ot
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3,
oT 27.05.2014 Neo 135-®3, ot 04.06.2014 Ne 148-D73, ¢ u3M., BHECCHHBIMU
®enepaibHbIM 3aKOHOM OT 04.06.2014 Ne 145-®3, B pen. Ot 03.07.2016,
c u3M. ot 19.12.2016.)

2. Tlpuka3z MunucrepcTBa oopazoBanus 1 Hayku P® ot 31 nexabps 2015 r.
N1578 "O BHeceHuM U3MEHEHM B (pefiepalibHbII rOCy1apCTBEHHbIN
oOpa3oBaTebHbIN CTaHJIAPT CPEAHET0 00111er0 00pa3oBaHus,
YTBEPIKJECHHBIN MTpUKa3oM MUHHCTEPCTBA 00pa30BaHUs U HAYKU
Poccuiickoit @enepanuu ot 17 mag 2012 r. N413"

3. IlpumepHasi ocHOBHasi oOpa3oBaTejbHasi MporpaMma CpPeIHEro OOIIero
oOpa3zoBaHus, OJI0OpeHHas  pemieHueM  ¢deaeparbHOro  yueOHO-
METOJMYECKOr0 00bEeIMHEHUS 110 001IeMy 00pa30BaHuUI0 (TPOTOKOJ OT 28
ntoHs 2016 1. Ne 2/16-3).

I[OIIOJIHI/ITe.]ILHLIe HCTOYHHUKH:

I. ®dupco A.B. ®duswmka gns1 mnpodeccuid U cHenUalIbHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HaydyHoro mnpoduiei: ydeOHUK st
00pa3oBaTeNILHBIX yUpexkaeHuil cpen. npod. oobpaszopanus / nmoxa pen. T.U.
Tpodbumonoii. — M., 2014.

2. Hmutpuea B.OD. «Duzuka s mpodeccuii M CIeNHATbHOCTEH
TEXHUYECKOTO MNpopmish». YUeOHUK i CTYJEHTOB 00pa3oBaTeNbHbIX

yUpexAeHU cpennero npodeccruoHaabHOro 0bpazoBanus. - M.: «AkaneMusy,
2014 .- 586 c.

HNuTepHeT- pecypcesbi:

1. Internet pecypcsl: caiiTbl yueOHbIX 3aBeneHuil PO
2. CalT 9KOJIOTHYECKOTO MPOCBEIICHUs WWW.ecoculture.ru
3. www.fcior.edu.ru (PenepanbHbIl HEHTP MH(GOPMALIMOHHO-

oOpa3oBaTelbHBIX pecypcoB). wwww.dic.academic.ru (Akaaemuk. CioBapu
u  sHIukiIoneauun). www.booksgid.com (Boo” Gid. OnexktpoHHas
oubnmoreka).
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http://www.booksgid.com/
http://www.dic.academic.ru/
http://www.fcior.edu.ru/
http://www.ecoculture.ru/

4. OO0pasoBatenbHble pecypchl HHTepHEeTa. Du3nka [ DIEKTPOHHBIN pecypcl]:
Pexxum nocrtyna: http://www.alleng.ru/edu/phys9.htm ([lata oOpamenus - O1.
09. 2014r.).

5. ®wusuka B aHUMaUUIX [DIEKTPOHHBIN pecypc]: Pexxum pocrymna:
http://physics.nad.ru/ (lata oOpamenus - 01. 09. 2014r.).

6. ®usuka g caymareneit CII0 [DnexktponHslil pecypc]: Pexxum gocrtyna:
https://sites.google.com/site/physicsqp/home/fizika-dla-slusatelej-otdelenia-spo
(lara o6pamenus - 01. 09. 2014r.).

7. KnaccHas ¢usuka jist 10003HaTEeIbHBIX [ DIEeKTPOHHBIN pecypc]: Pexum
noctyna: http://class-fizika.narod.ru/10-11_class.htm ([laTa oGpamenus - 01.
09. 2014r.).
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4. KOHTPOJIb U1 OLIEHKA PE3YJbTATOB OCBOEHUSI YYEEHOM

JUCLMITJIMHBI

KoHTposmib # oOlLleHKa pE3yJbTaTOB OCBOCHUS Y4YEOHOW MMCIMIUIMHBI OCYIIECTBIISETCS

npenoaaBareyicM B HIpoHECCC TECTUPOBAHUA,

VHJIUBUYJIbHBIX 3aJaHUN

a TaKXXC BbIIIOJHCHUA 06yLIaIOIJ_II/IMI/IC$I

Conepxanue
o0yueHust

XapaKkTepuCTHKA OCHOBHBIX BU/J0B
AeATeJIbHOCTH o0y4yaromuxcs (Ha
YPOBHE YUeOHBIX /IeiiCTBHI)

DopMBbI U METObI
KOHTPOJISI M OLIEeHKHU
pe3yJbTATOB 00yUeHUs

BBenenue

YMeHusi IOCTaHOBKH IieNiel
NEeSITeNbHOCTH, TUTAHUPOBAHUS COO-
CTBEHHOU J€SATENLHOCTH IS
JOCTUKEHHUSI TIOCTABJICHHBIX ENeH,
MPEIBUICHHS BO3MOXKHBIX Pe3yIbTaToOB
3TUX JEHUCTBUH, OpraHU3aIK1
CaMOKOHTPOJISI ¥ OLIEHKU TOTYyYEHHBIX
pe3yJbTaTOB.

Pa3BuTHe criocoGHOCTH SICHO U TOYHO
u3JIaraTb CBOM MBICIIH, JIOTUUECKU
000CHOBBIBATh CBOIO TOUKY 3pEHUS,
BOCTIPUHUMATh U aHATU3UPOBATH
MHEHHS COOeCeIHUKOB, TPU3HABas
PaBo APYToro 4ejaoBeKa Ha HHOE
MHEHHE.

[TpousBenenue n3mepeHus Gpu3nIecKux
BEJIMUMH U Ol[EHKA T'PAHUIIBI
MOTPEIIHOCTEN U3MEPEHUH.
[IpencraBienue rpaHuIlbl
MOTPEIIHOCTEN U3MEPEHUH TIPU
MOCTPOCHUU TPadUKOB.

YMeHue BbICKa3bIBaTh TUIOTE3bI IS
00BsICHEHHS HAOTIOaeMbIX SIBICHUH.
YMeHnue npeanaratb MOJETH SIBJICHUM.
VYkazaHue rpaHull IPUMEHUMOCTH
buznyeckux 3aKoHOB. M3nmoxxeHnue
OCHOBHBIX TIOJIO’KEHUIN COBpEMEHHOU
HAYYHOU KapTUHBI MUPA.

[TpuBenenue NpuUMepoOB BIUSHUS
OTKPBITHI B (pU3UKE Ha MpOrpecc B
TE€XHHUKE W TEXHOJIOTHH MPOU3BOJICTBA.

Hcnonp3oBanne NHTEpHETA 115 TOKCKA
uHbOpMaIUN

1. ®poHTanbHbIE U
HWHAWBHUYaAJIbHBI
e Oecenbl

1. MEXAHHKA

Kunematuka

[IpencraBinenune MexaHM4ECKOTO
JBHKEHUS TeJla YPAaBHCHHSIMHU 3a-
BHCHMOCTH KOOPJMHAT U MPOECKIUEN
cKkopocTtH oT BpemeHu. lIpencrasienne
MEXaHUYECKOTO JBUKEHUS Tea
rpadukamMu 3aBUCUMOCTH KOOPAMHAT U
IIPOEKIUEN CKOPOCTH OT BPEMEHHU.
Onpenenenre KOOpAUHAT MPOUIEHHOTO
IIyTH, CKOPOCTH U YCKOPEHHUsI TeJa 10
rpadukam 3aBUCUMOCTU KOOpPJUHAT U
IIPOEKIUI CKOPOCTH OT BPEMEHHU.
Onpenenenre KOOpAUHAT MPOUEHHOTO
IIyTH, CKOPOCTU U YCKOPEHHUs TeJa 10
YPAaBHEHUSIM 3aBUCHMOCTH KOOPJMHAT U
IIPOEKIUI CKOPOCTH OT BPEMEHHU.
[IpoBenenue CpaBHUTENBHOTO aHAJIN3A
PAaBHOMEPHOT'O U PaBHOIIEPEMEHHOIO
JIBYOKCHHU.

1. ®poHTaJdbHBIC U
WHAWBUIYaIbHbI
e Oecenpl

2. Kaprouku —
3a/1aHus

3. CamormpoBepka 1
B3aUMONPOBEpPKA
pabor
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YKa3aHne HCIO0Ib30BaHUs
MOCTYNATEIbHOTO U BPAIaTeIbHOTIO
JIIBIOKEHHUH B TEXHUKE.

[IpuoGperenue omnpiTa paboOTHI B rpyMIIe
C BBITIOJIHEHUEM PA3JINYHBIX
COLMAJIBHBIX POJICH.

Pa3paboTka BO3MOKHON CHCTEMBI
JIEMCTBUNA U KOHCTPYKIUU JUISt
9KCIIEPUMEHTAIBHOIO ONPEICIICHUS
KHUHEMaTU4YECKUX BEJIUYHH.

[IpencraBnenne wHGOPMAIMU O BHIAX
JIBIDKEHUS B BUJIE TaOJIHIIBI

3aKOHBI MEXaHUKH
HrbioTona

OObsicHEHNE 1EMOHCTPALlMOHHBIX
3KCIEPUMEHTOB, MOATBEPKIAIOIINX
3aKOH MHEPLUU

N3mepenune maccel Tena
H3mepenne cuibl B3aMMOJICHCTBHS TEN
Brluucnenue 3HaueHus CUi 1o
U3BECTHBIM 3HAUYEHUSIM Macc
B3aUMOJICUCTBYIOIINX TET U UX
YCKOpPEHHI

Brluucnenue 3HaueHus: yCKOPEHU Tel
10 U3BECTHHIM 3HAYECHUSAM
JIEUCTBYIOIIMX CHJI U MACC TEJ
CpaBHEeHHE CHIIBI ICUCTBUS U
MPOTHUBOJEHCTBUSA

[IpuMeHeHne 3aKk0Ha BCEMUPHOTO
TATOTEHMSI TIPU pacyeTax Cuil 1
YCKOPEHHI B3aUMOJEHCTBYIOIINX
TeN

CpaBHeHHE YCKOpPEHUsI CBOOOTHOTO
nazeHus Ha riaHetax CoaHedHou
CUCTEMBbI

Brigenenue B TekcTe yueOHUKA
OCHOBHBIX KaT€rOpuii HayqYHOU
uHbOopMaIuu

1. ®poHTanbHBIEC U
WH/IMBUYaJIbHBI
e Oecenpl

2. Ilpaktnueckas
pabora

3aKkoHbI COXpaHeHUs!
B MeXaHHUKe

[Ipumenenne 3aKkoHa COXpaHEHUS
UMITYJIbCA JIJIsl BBIYMCIICHUS HM3MEHECHUIA
CKOpOCTEM TeJl IIPU UX
B3aUMOJIEUCTBUIX.

N3mepenne paboThl CHIT U U3MEHEHUE
KHHETHYECKOU SHEPTHH Tea.
Brruucnenue paboThl CUT 1 N3MEHEHHS
KHHETHYECKOU YHEPTHH Tea.
Brrunciienne noTeHUHaIbHON YHEPTUN
T€J B TPABUTAIIMOHHOM ITOJIE.
Onpenenenre NOTEHIMAIBHOW SHEPTUU
yrpyro n1eopMUpPOBaHHOTO TeJia O
W3BECTHOM JepopMaIiuy U KECTKOCTH
Telna.

[IpumeneHne 3aKoHa COXpaHEHUS
MEXaHUYECKOM PHEPTUH IIPH pacueTax
pe3yJIbTaTOB B3aUMOJICUCTBUH Tl
TPaBUTAIMOHHBIMH CHJIAMH U CUJIAMU
YIOPYTOCTH.

YKazaHue rpaHuI] MPUMEHUMOCTH
3aKOHOB MEXAHHUKHU.

3. O®poHTaJIbHBIC U
WHANBUIYaIbHbI
e Oecenpl

4. Ilpaxktuueckas
pabora
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VYka3anve ydeOHBIX AWUCHUUIUIMH, IpH
U3yYeHUH  KOTOPBIX  HCHOJB3YIOTCA
3aKOHBI COXPaHEHUs

2. OCHOBBI MOJIEKYJISPHOU ®U3UKHA U TEP

MOJUHAMMWKHA

OCHOBBI Boinonnenmne s3KkcnepumMeHTOB, 1. VHIMBHAyaIBHEL
. CITy Kallux JijIs 000CHOBaHUS
MOJIEKY IHPHOH MOJICKYJISIPHO-KMHETUYECKOM Teopuu C M TPYTIIOBRIC
KHHETHYeCKOMH (MKT). MMMCHMEHHBIC
teopun. MneanbHslii | Penienune 3amay ¢ npuMeHEHHEM paboThI
ra: OCHOBHOT'O YPABHEHHsI MOJIEKYJISPHO- 2. Pa3sHOYpOBHEBbIE
KUHETUYECKON TEOPUH Ta3oB.
OrnpeienieHye napaMeTpoB BEMIECTBA B TCCTRI
ra3o00pa3HOM COCTOSTHUH Ha 3. ®poHtanbHbIEC U
OCHOBAHMH YpPaBHCHUA COCTOAHUSA WHIWBHAYaIbHBI
UJICaJIbHOTO Tra3a.
e Oecenbl
Omnpenenenre napaMeTpoB BEILIECTBA B a
ra3o00pa3HOM COCTOSHUU U
MPOUCXOSIINX MPOLIECCOB O
rpadukam 3aBucumoctu p (T),V (T), p
V).
DKCrepuMEHTAIbHOE HCCIIEI0BaHNE
3aBucumoctu p (T), V (T), p (V).
[IpencraBnenue B Buae rpadukoB
MU30XOPHOT0, H300apHOTO U
U30TEPMUYECKOTO MPOLIECCOB.
Boruncnenme cpeaneil KHHETUYECKOM
SHEPTUU TEIJIOBOTO JBUKEHHS MOJIEKYJI
10 U3BECTHOM TeMIiepaType BEIIeCTBa.
Bricka3piBanne TUTIOTE3 TS
00BsiICHEHHsSI HAOMIOaeMbIX  SIBJICHHIA.
VkazaHne  rpaHul] IPUMEHUMOCTH
MOJICNIA «HJI€ATbHBINA Ta3» U 3aKOHOB
MKT
npoleccax Teronepenadn. Pacuer
TEPMOAMHAMUKH KOJIMYECTBA TETUIOThI, HEOOXOIUMOTO © M IPYIITOBBIC
JUIS OCYILIECTBJIICHUS 3aJaHHOIO MNCHbMCHHBIC
npolecca ¢ Terionepenadeid. Pacuer paboThI
W3MEHEHUS] BHYTPEHHEH YHEPTUU Tel, 2. Pa3sHOYpOBHEBbIE
paboThI U IEpEeJaHHOTO KOJIMYECTBA
TEIUIOTHI C MCIIOJIb30BAHUEM TIEPBOTO TCCTHI
3aKOHAa TEPMOJUHAMUKH. 3. ®poHTanbHbIE U
Pacuer pa60TI)I, COBepIHeHHOfI ra3om, UHIAWBUIYaATbHBI
1o rpaduky 3aBucumMocTd p (V). e Gecesl

Brruucnenue paboTsl raza,
COBEPILIEHHOH MPH U3MEHEHUH COCTOSI-
HUSI TT0 3aMKHYTOMY LTUKITY.
Beruucnenue KIIJ mpu coBepienuun
ra3oM paboThI B IIpolieccax N3MEHEHHUs
COCTOSIHUSI TI0 3aMKHYTOMY IIHKITY.
OObsicHEHNE IPUHLIUIIOB IEUCTBUS
TETUIOBBIX MaIIWH. JIeMOHCTpaIust poiu
(U3MKK B CO3IAaHUN U
COBEPILICHCTBOBAHUH TETUIOBBIX
IBUTATENEH.

N3no0xeHne cyTi 3KOJOTHYECKUX
po0JieM, 00yCIIOBIIEHHBIX pabOTOMH
TETUTOBBIX JIBUTATENCH U MPEIOKEeHNE
IYTH UX pelIeHus. YKa3aHue TpaHull
NPUMEHHUMOCTH 3aKOHOB
TEPMOJIMHAMHUKH. Y MEHHE BECTU
JIAJIOT, BBICIYIITMBATh MHEHHE
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OINIIOHEHTA, y4aCTBOBATh B JUCKYCCHUH,
OTKPBITO BBIPA’KATh U OTCTAUBATh CBOIO
TOYKY 3PECHHUS.

VYka3anve ydeOHBIX AWUCLUUIUIMH, IpH

U3Y4YEHUU KOTOPBIX HCIIONIB3YIOT
y4eOHBIN Marepual «OCHOBEI
TEPMOJIMHAMKI)

CaoiicTBa napos, g3MePeHHe BJIAJKHOCTH BO31lyXa. NunuBunyansHbI

" acyer KOJIWYECTBA TEIUIOTHI,

KUAKOCTEN, HEOOXOAMMOTO JUJISi  OCYIIECTBIICHHS © M TPYIIOBbIC

TBEPABIX TEJI mpouecca Mepexojla BEHlecTBa U3 NACbMCHHBIC
OJTHOI'O  arperaTHoro COCTOSIHUS B paboTsI
JIpyroe. PaznoypoBHeBbIE
DKCIEPUMEHTATHHOE HCCIIEN0BaHNE
TETUTOBBIX CBOIICTB BEIECTBA. TCCTRI
[IpuBenenne NpUMEPOB KAUIUIAPHBIX @poHTaNbHBIE U
SIBJICHUH B 6BITy, mpupoac, TEXHUKE. WHIWBUYaIbHBL
HccnenoBanne MexXaHMYECKUX CBOICTB e Gece sl
TBEPIIBIX TEIL. [Ipumenenue
GU3NYEeCKUX TIOHSATHH M 3aKOHOB B
y4eOHOM Marepuae npodeccuo-
HaJLHOTO XapakTepa.
Hcnonb3oBanne NHTEpHETA 115 TOKCKA
uHbpopMaiuu 0  pa3paboTkax U
MIPUMEHEHUSX COBPEMEHHBIX TBEP/BIX U
aMOp(HBIX MaTEPHAIIOB

3 DUIEKTPOJIAHAMMKA

JIEeKTPOCTATHKA Brruucienue cun B3anMOIEHCTBUSA Kaprouku —
TOYEUHBIX JICKTPUICCKUX 3aPSIOB. 3a1aHus
Briuucnenue HanpsKEHHOCTH KOHTpOJIbHBIC
AJIEKTPUUECKOTO MOJIsl OTHOTO U He- BOIIPOCEL
CKOJIbKMX TOUYEUYHBIX JIEKTPUUECKUX p
3apsA0B. Beluncnenne noreHnuana WNunnBuayanbHbI
AJIEKTPUUECKOTO MOJIsl OTHOTO U € ¥ TPYTIOBBIC
HECKOJIbKHX TOUEYHBIX JICKTPUUECKUX MHCEMEHELIE
3apsa0B. M3mepeHne pasHOCTH 110- 6
TEHIIAJIOB. paboTeI
N3mepenue sHepruu 3JIeKTPUUECKOTO Pedepats

N0JIS 3apsKEHHOT0 KOHJIEHCaTopa.
Briuucnenue sHepruu 3JIEKTPUIECKOTo
NOJIS 3apsKEHHOT0 KOHJIEH caTopa.
Pa3zpaboTka muaHa U BO3MOKHOW CXEMBI
JIEUCTBUI SKCIIEPUMEHTAIIBHOTO
ONpeJICICHUS AIEKTPOEMKOCTH
KOHJICHCATOpa U JUAJIEKTPUUECKOU
MIPOHUIIAEMOCTHU BEILIECTBA.

HpOBC,Z[GHI/Ie CpPaBHHUTCIIBHOI'O aHAJIM3a
TpaBUTAIHUOHHOT'O n DJICK-
TPOCTATHYCCKOI'O rnoJei

IMocTOSIHHBIN TOK

OObsicHEeHHEe TPUPOJIBI ATEKTPUUECKOTO
TOKa B METaJUIaX, JIEKTPOJIUTAX, Ta3ax,
BaKyyMe U MOJyIPOBOTHUKAX
[IpumeHeHue >IeKTPoIn3a B TEXHHUKE
[TpoBeneHne cpaBHUTENBHOTO aHAN3a
HECaMOCTOSITETILHOTO M CAMOCTOS-

TEJBHOT'O Ta30BbIX Pa3psioB
H3mepenune MOIHOCTH 3JIEKTPUUECKOTO
toka. U3mepenne DJIC u BHyTpEHHETO
COIIPOTUBJICHUA UCTOYHHKA TOKA.

®poHTaNIBHBIE U
WHJUBUTy AJIbHBI
e Oecenbl
NunuBuyansHbl
€ Y TPyIIOBbIE
MMCbMEHHbIE
paboThl
KonTponbHbie
BOIIPOCHI
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BoinosnHeHnue pacyeToB CUIIBI TOKA U
HaIpSHKEHUN Ha y4acTKax
anekTpudeckux meneil. OObICHeHHE Ha
IpUMepE IEKTPUUECKOH LEeNH ¢ ABYMS
uctoyHukamu Toka (3/1C), B kakom
Clly4ae UCTOYHUK IEKTPUUECKON
SHEPTruH pabOTaET B PEKUME
reHepaTopa, a B KAKOM — B PEXKHUME
noTpeduTens.

Omnpenenenue TemnepaTypbsl HUTU
HakajnuBaHus. M3MepeHue siek-
TPUUYECKOTO 3apsijia AIEKTPOHA.

CHsTHE BOJIbTAMIIEPHOM
XapaKTePUCTUKU AUOAA.

[IpoBenenue cpaBHUTENBHOIO aHAINU3A
HOJIyTIPOBOIHUKOBBIX JHOJI0OB U
TPHUOOB.

Hcnonb3zoBanue MHTEpHETA I HOKCKA
uH(GOpMaIH O NEPCIIEKTUBAX Pa3BUTHUS
HOJIYTIPOBOTHUKOBOM TEXHUKHU.

VYcraHoBKa — MPUYMHHO-CIIEICTBEHHBIX
CBsI3el

MarnutHble
ABJICHUSA

W3mepeHne HHIYKIIMH MAarHUTHOTO
roJist. Berancnenue cun, 1eHCTBYOIINX
Ha MPOBOJIHUK C TOKOM B MarHUTHOM
ToJie.

Brrunciienue cui, AEMCTBYIONIUX Ha
JIEKTPUYECKUH 3apsi/l, ABUKYILUINCS B
MarHMTHOM TOJI€.

Hccnenosanue sBieHnui
INEKTPOMArHUTHOW MHAYKIIMH, CAMOMH-
TYKITAU.

Boruncnenue sHeprun MarHuTHOTO
TI0JIS1.

OObsicHeHne pUHIUIA IeUCTBUS
3JIEKTPOIBUTATEIIS.

OO®bsicHeHne IpUHIUIA IeUCTBUS
reHepaTropa JIEKTPUYECKOro TOKA U
MEKTPOU3IMEPUTEIBHBIX TPUOOPOB.
OObsicHeHrEe IPUHLIKIIA AEUCTBHS Macc-
criektporpada, ycKkopuTenen
3apsKeHHbIX yacThll. OObsICHEHNE
POJIM MarHUTHOTO TOJISE 3€MJIU B KU3HU
pacTeHM, KUBOTHBIX, YEJIOBEKA.
[TpuBenenne npruMepoB MPaKTUIECKOTO
MIPUMEHEHUS N3YUYCHHBIX SBJICHUM,
3aKOHOB, IPUOOPOB, YCTPOMCTB.
[IpoBeneHe CpaBHUTEIBHOIO aHAIN3A
CBOMCTB 3JIEKTPOCTaTUYECKOTO,
MarHMTHOTO ¥ BUXPEBOTO
3IEKTPUYECKUX TOJIEH.

OObsicHeHHe Ha TNpUMEpPEe MarHUTHBIX
ABJICHUH, TMoYeMy (U3UKY MOKHO
paccMaTpuBaTh KaK METAAUCLIUILUINHY

@poHTaNBHBIE U
WHJUBUTy aJIbHBI
e Oecenpl
NunuBuyansHbl
€ Y TPYIIOBBIE
IMMChbMEHHBIE
paboThl

4 KOJEBAHUSA U BOJIHBI

Mexannueckue
KoJIe0aHus

HccnenoBaHue 3aBUCIMOCTH TIEPHO/1a
KOJIeOaHNIT MaTEMaTHYECKOT'O
MasiTHUKA OT €T0 JIMHBI, MACCHI U
aMILTUTY 1Bl KosteOanuii. ccnenoBanue
3aBUCHMOCTH TIepH0J1a KoieOaHuit
rpy3a Ha MPYy>KHHE OT €r0 MacChl U
JKECTKOCTH TIPYKUHBI. Berancienne
MeproJ1a KOJeOaHNH MaTEMAaTHIECKOTO

OpoHTaNIbHBIE U
WHJUBUTy aJIbHBI
e Oecenpl
Kaprouku —
3aJlaHus
Pa3noypoBHeBbIE
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MasATHUKA 110 U3BECCTHOMY 3HAYCHUTIO
€ro AJINHEI. Brramcnenue nepuoaa
Kosie0aHuil rpy3a Ha MpyKUHE 110
HU3BECTHBIM 3HAYCHHUAM €0 MacCChl 1
KECTKOCTHU NPy HUHbI. BeipaboTka
HaBBbIKOB BOCIIPUHUMATD,
aHAM3UPOBaTh, IepepadaThIBaTh U
IpEIbABIATh HHPOPMAIIHIO B
COOTBETCTBUHU C IIOCTABJICHHBIMHU
3a7agamu.

[IpuBenenue [IPUMEPOB
aBTOKOJIEOATENbHBIX MEXaHUYECKUX CH-
creM. llpoBenenmne kimaccudukanuu
Kosie0aHui

TCCTHI

Yupyrue BoJIHBI

N3MepeHne 1iMHbI 3ByKOBOM BOJIHBI 110
pe3yapTaTaM HaOJIIOACHUI
UHTEpEPEHITNN 3BYKOBBIX BOJIH.
HaOmronenne n 00bsICHEHNE SIBICHUN
nHTepdepeHn 1 TuhpaKun
MEXaHUYECKUX BOJH.

[IpencraBnenne o0nacTet MpUMEHEHHS
yIBTPa3ByKa U MEPCTICKTUBBI €TI0
WCTIOTH30BAaHUS B PA3JIMYHBIX 00JIaCTAX
HayKH, TEXHUKH, B MEIUIIUHE.

N3noxxenue  CyTM  BKOJOTMYECKHX
npo0iieM, CBSA3aHHBIX C BO3JEHCTBHEM
3BYKOBBIX BOJIH HA OpPraHU3M YeJIOBEKa

@poHTaNBHBIE U
WHJUBUTy aJIbHBI
e Oecenpl
Kaprouku —
3aJlaHus
Pa3noypoBHeBbIE
TECTBI

JIEKTPOMATHUTHBIE

KoJIe0aHus

HabmntoneHnue ocruuiorpaMm
TapMOHHYECKHUX KOJIEOaHUH CHUITBI TOKA
B IIEIIH.

H3mepenue 351eKTpoeMKOCTH
KOHJIeHcaTopa. M3MepeHne HHIyKTUB-
HOCTb KaTYIIIKH.

Hccnenosanue sBiaeHus
3JIEKTPUYECKOTO PE30HAHCa B
MMOCJIe0BATEIbHOM IICITH.

[IpoBenenue aHaJIoTuu MEKY
(u3MUeCKUMU ~ BEMYMHAMH, Xapak-
TEPU3YIOIIUMHU MEXaHUYECKYIO u
3JE€KTPOMATHUTHYIO Kose0aTeIbHbIE
CHCTEMEI.

Pacuer 3HaueHMd CcuIBl TOKAa H
HampsDKeHUsT Ha  JJIeMEHTaxX  Lenu
MEePEMEHHOTO TOKa.

HccnenoBanne mpuHIMIA —JACHCTBUS
Tpanchopmaropa. HccnenoBanue
NpUHLMIA  JEHCTBUS ~ TeHeparopa
IIEPEMEHHOT0 TOKa. lcmonmb3oBaHue
Wuteprera s nmorcka uH(GopManuu o
COBPEMEHHBIX  crocobax  Iepenadu
AIIEKTPOIHEPTUU

OpOHTaIBHBIC U
WHAUBUYaJIbHbI
e Gecenbl
Kaprouku —
3aJlaHus
PasnoypoBHEBBIE
TECTBI

DJIeKTPOMATHUTHbIE

BOJIHBI

OcymiecTBieHUEe  paguoriepesadyd |
panuornpuema. McciemoBaHue CBOICTB
AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO
MOOHMJIBHOTO TesedoHa.

Pa3BuTHe IEHHOCTHOTO OTHOIICHHUS K
I/I%yqaeMBIM Ha ypokax (hU3uKH
00BEKTaM ¥ OCBAaMBACMbIM BHAM
nesitennbHOCTU. OOBSICHEHUE
NPUHIMITAATBHOTO Pa3IMYHsI IIPUPOIBI
YIPYTHX U AJIEKTPOMArHUTHBIX BOJIH.

OpoHTaNBHBIE U
WHJUBUTy aJIbHBI
e Oecenpl
Kaproukn —
3a/laHus
Pa3HoypoBHEBEIE
TECTBI
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N3no0xeHue cyTu 3KOJOTHYECKUX
npo0JsIeM, CBI3aHHBIX C
OJICKTPOMAarHuTHBIMHA KOJIEOaHUSIMU U
BOJIHAMU.

OObsicHEHHE PONM 3JIEKTPOMArHUTHBIX
BOJH B COBPEMEHHBIX HCCIIEIOBAHHIX
Beenennon

5 OIITUKA

Hpupo}la CBeTa HpI/IMeHeHI/Ie Ha MPaKTHUKE 3aKOHOB 1. I/IHI[I/IBI/I)IyaJII)HI)I
OTPaXEHUS U MPEJIOMJIICHHUS CBETA MPHU
pelieHuu 3aaad. C N IPYIIOBBIC
OnpeneneHne CIEKTPaIbHBIX TPAHUIL IMMCbMCHHBIC
YyBCTBUTEIHLHOCTH YEJIOBEYECKOTO paboTsI
Liiasa. 2. CamompoBepka n
YMeHne cTpouTh H300paKeHus
IpEIMETOB, JaBaeMble JIMH3aMu. Pacuer B3aMMOIIPOBEPKA
paccTOsTHUS OT JIMH3BI 10 H300paKeHUS pabor
IlgpeﬂMeTa- . 3. WuauBuyalibHbI

acyeT ONTHYSCKOM CHIIBI JIMH3BI. & MPOEKTHBIE

N3mepenne poKyCHOTO pacCTOSTHUS
JIUH3BI. 3ananus
HcnpiTanue Mojaened MHKPOCKOINA U
TeJIeCKoNna

BouiHOBBIe cBojicTBa | HAOIIONCHNE SIBICHIS HHT%P%ePeHHHH 1  HuaauBumyasbHbI
3JICKTPOMArHUTHBIX BOJIH. HaOmronenue

cBeTa SABJCHMS MG PAKIAH € ¥ TPYIIOBBIC
3JICKTPOMArHUTHBIX BOJIH. HaGmronenue INHUCbMCHHBIC
SIBJICHHSI TIOJISIPU3ALINN paboTsI
3JICKTPOMArHUTHBIX BOJIH. M3Mepenue 2 CamonpoBepka 1
JUTUHBI CBETOBOM BOJIHBI 11O
pe3ysbTaTaM HabJIIoIeHUS ABICHHS B3aHMOTIpOBCpKa
uHTepdepeHuu. Habmonenne sBieHus pabot
nudpaknuu cBeta. Habmonenne 3 VHIMBHIyabHEI
ABJICHUA TIOJIAPU3AINU U JTUCTICPCHH & MPOCKTHBIE
cBera. [Touck paznuuuii 1 CX0ACTBa
MeXIy Tu(HPaKIMOHHBIM U 3alaHuA

JUCIIEPCUOHHBIM CIIEKTPAMH.
[IpuBenenne npuMepoB NOSBICHUS B
IPUPOJIE W HUCIOJIb30BAaHUS B TEXHHUKE
ABJIEHUN MHTEephEepeHLNnH, AUPPAKINHU,
NOJApU3alMM ¥ JMCIEPCHM  CBETA.
[lepeunicienre  METOIOB  TO3HAHUSA,
KOTOPBIE HMCIIOJIb30BAaHbI NIPH U3yYE€HUU
YKa3aHHBIX SBJICHUUN

6 OCHOBBI CHEIIMAJIbHOM TEOPUHA OTHOCHUTEJIBHOCTH

OcHoOBBI
crenuaJbHoOMI
TeOpHUH
OTHOCHTEJIbLHOCTH

OOBsicHEHHE 3HAYMMOCTH OITBITA
Maiikenbcona-Mopiu
dopmysmpoBaHKe MOCTYIATOB
OO0bsicHenune 2 dexra 3aMeIeHUs
BpEMEHU

Pacuer 3HEprun nokosi, UMITyJibca,
9HEPrUU CBOOOTHON YaCTHIIBI
BripaboTKka HABBIKOB BOCIIPUHUMATH,
aHaJIM3UPOBaTh, IepepadaThIBaTh U
peabABIATh HH(POPMAIIHIO B
COOTBETCTBHUH C TIOCTABJIICHHBIMHU
3a7a4aMu

1
2

TectupoBanue
[IpakTnueckas
pabora
OpoHTaAIBHBIE U
WHJVBUTy aJIbHBI
e Oecenbl
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7 DJIEMEHTBI KBAHTOBOW ®U3UKHN

KBanToBas onTuka

Hab6monate dhoTosrnekTpuieckuii
s dekr. OO0bsICHITH 3aK0oHBI CTONIETOBA
Y JaBJICHHUE CBETa HA OCHOBE

KBaHTOBBIX MIPEICTABICHUM.
Pacuer MmakcuManbHOW KHHETUYECKOU
SHEPTUH JIEKTPOHOB MPHU
%OTOBJIGKTpI/I‘-IeCKOM 3£¢)6KT6.
npejesieHue paboTHhI BBIXOJA
JMEKTpOHA MO TpaduKy 3aBUCUMOCTH
MaKCUMaJIbHOW KMHETHYECKOW SHEPruu
(hOTOPJIEKTPOHOB OT 4YacTOTHI CBETA.
M3mepenue paboThI BBIXOJIA SJIEKTPOHA.
[Tepeuncnenue nmpuOOPOB yCTAHOBKHU, B
KOTOPBIX IpUMEHSIETCS oe3-
MHEPIIMOHHOCTh £0T03(p(peI<Ta.

OO0mbsicHeHne KOPITY CKYJISIPHO-
BOJIHOBOT'O dyanu3ma CBOIICTB
¢oroHoB. OOBsICHEHNE POJIN KBAHTOBOM
ONTHKHU B PAa3BUTHH COBPEMEHHOW (u-
3UKHU

4
5

TectupoBanue
[IpakTnueckas
pabota
@poHTaNBHBIE U
WHJUBUTy aJIbHBI
e Oecenpl

duzuka atoma

Brrunciienne qivHbI BOJIHBI e bpoiss

YaCTHULILI
C U3BECTHBIM 3HAYCHHEM HMITYJIbCa
Habmronenne nuHevaThIx CIIEKTPOB.
Pacuer 4acTOTEHI ¥ JIUHBI BOJIHEI
HCITyCKaeMOTI'0 CBETa MPH MePexoie
aToMa BOJIOPOJIa U3 OJHOTO
CTAI[MOHAPHOTO COCTOSIHUS B IPYTOE.
OO0BsicHEHNE TTPOUCXOXKICHUS
JUHEHYATOro CIEKTpa aToMa BOJ0pOa
Y Pa3In4uus JIUHEWUYATHIX CIIEKTPOB
pasnmuuHBIX Ta30B. McciaenoBanne
JIMHEWYaToro CIeKTpa.

WccnenoBanue mpuHIKA pabOThI
JIIOMUHECLIEHTHOHN JIaMIIBI.
Hab6monenue u o0bsCHeHNE PUHITUTIA
nerctBus nazepa. [Ipusenenne
MIPUMEPOB UCTIOIB30BAHMS JIa3epa B
COBPEMEHHOM HayKe M TEXHUKE.

Hcnonb3oBanne NHTEpHETA 115 TOKCKA
uHbOopMaIun 0 MEPCIIEKTUBAX
MIPUMEHEHUS Jla3epa

N —

TectupoBanue
OpOHTaIBHBIC U
WHAUBUYaJIbHbI
e Oecenbl

Pduszuka aTOMHOTIO
sapa

[IpencraBnenue o xapakrepe 4eTbIPEX
TUTIOB (DyHaMEHTaTbHBIX
B3aMMO/JICHCTBUI 2JIEMEHTAPHBIX

YaCTHI] B BUJIE TAOIHUIIBI

Habmronenue TpexoB anb(a-4acTuil B
kamepe Bunbcona. PeructpupoBanue
SICPHBIX M3ITyUYEHHH C TIOMOIIBIO
cuetyuka l'eirepa.

Pacuer sHeprum cBs3M aTOMHBIX SIJIED.
Omnpenenenue 3apsa © MacCCOBOTO
Yrcia aTOMHOTO S/Jpa, BOSHUKAIOIIETO
B pe3yJIbTaTe PaJuOaKTUBHOTO PacIaia.
Beruucnenue 31eprumy,
0CBOOOXKTAIOIIEHCS TIPH
PaZlMOAKTUBHOM pacraje.
OmnpeneneHne  MPOAYKTOB  siJIEpHOM

N —

TectupoBanue
OpoHTaNBHBIE U
WHJUBUTy AJIbHBI
e Oecenpl
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peaxkuuu.
Beruucnenue sneprum,
0CBOOOKIAIONIEHCS MTPH SIIEPHBIX
peakuusix. [lonumanue npeuMymiecTs u
HEI0CTaTKOB MCIIOJIb30BAHMS aTOMHOM
SHEPTUU U HOHU3UPYIOLIUX U3JIyYeHUN
B IIPOMBIIIEHHOCTH, MEUIMHE.
H3noxxeHue  CyTM  BKOJOTMYECKHX
po0JIeM, CBSI3aHHBIX ¢ OMOJIOTHYECKUM
neiicTBreM paoaKTUBHBIX
U3ITy4YECHHM.

[IpoBenenue knaccupuxanuu
3JIEMEHTApHBIX YaCTHIL 110 UX (HU3u-
YECKUM XapaKTepHUCTUKaM (Macce,
3apsay, BpEMEHU KU3HU, CIIUHY U T.1.).

I[loHnmaHue  UEHHOCTEM  HAy4YHOTO
MO3HaHWSI MHpa He BooOme s
YEJI0BEYECTBA B LEJIOM, a JJI Ka)XJA0ro
oOydaromierocss  JIMYHO,  LIEHHOCTEH
OBJIAJICHHUS METO0M Hay4HOI'O
MO3HAHUA ISl JIOCTMIKEHUSl ycIexa B
Ir060M BUJIE MIPaKTUYECKON
JeATEIbHOCTH

8 SDBOJIIONNS BCEJIEHHOM

Ctpoenue n
pa3BuTHE BCEJCHHOM

Habmtonenue 3a 3Be31amu, JIyHoit
[UIaHeTaMH B Tejieckor. HaOmronenue
COJIHEYHBIX [IATEH C ITOMOILBIO
TEJIECKOIIA U COJIHEYHOTO SKpaHa.

UcnonwszoBanue MuTepHera ansa noucka
M300pKEHU KOCMHUYECKUX OOBEKTOB
u uHpOpMaIK 00 HUX OCOOEHHOCTAX
OOcyxieHne BO3MOXKHBIX CIICHAPHEB
spoironuu Beenennont. Mcnons3oBanue
HNHTepHeTa a1 1OMCKAa COBPEMEHHOM
UHpOpMaLMU O pPa3BUTUU BcerneHHON.
Ouenka wHGOpPMAMKM C TO3HWIHH €€
CBOICTB: JIOCTOBEPHOCTH,
00BEKTHUBHOCTH, TTOJTHOTHI,
AKTYaJIbHOCTH M T. 1.

1 Tecruposanue
2  @®pOoHTaJIbHBIE U
UHAVBUAYaJIbHbIE
Oecenpl

IBoJnonus 3Be3/.
I'unore3a
NMPOUCXOKIEHUS
CoJIHeYHOoM CHCTeMBbI

Brruucnenue sueprum,
OCBOOOXKIAIOIIEHCS TTPH TEPMOSIIEPHBIX
peaKIusX.

dopMynrpoBKa MpodIIeM
TEPMOSIICPHOIN YHEPTETUKH.
OO0BbsicHEHUE BIUSHUS COJTHEYHON
akTUBHOCTH Ha 3emitro. [lonumanue
POJIM KOCMHYECKHUX UCCIIEOBAaHUM, NX
HAy4YHOT'O U SKOHOMHUYECKOTO 3HAUYCHHUS.

OOcyx/1eHre COBPEMEHHBIX THIIOTE3 O

IMPOUCXOKIACHHUN COJIHEYHOH CHUCTEMBI

1. WnauBumyasbHbI
€ TBOPUYECKHE
3aJlaHMs

2. TectupoBanue
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