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1. TACIOPT PABOYEN TPOTPAMMBI YUEBHO! TUCHUILIAHBI
MJ1.02 ®U3UKA

1.1.00s1acTh NpUMeHeHUs padoyeil MporpaMMsl

Pabouass mporpamma y4eOHOM AMCIUIUIMHBI SIBJIETCS YacThbIO MPUMEPHOM
IIPOTPaMMBbl ITOATOTOBKH CHENUATIMCTOB CPEAHETO 3B€HA B cOOTBETCTBAM ¢ PI'OC
CIIO no cnennanbHOCTAM:

11.02.06 TexHuueckas OJKCIUIyaTallMsl TPAHCIIOPTHOTO PagUO3JIEKTPOHHOTO
o0opynoBaHus (110 BUIaM TPAHCIIOPTA),

25.02.03 TexHuyeckas SKCIUTyaTalusi 3JIEKTPUPHUIIMPOBAHHBIX M IMHIOTAXKHO-
HaBUTALIMOHHBIX KOMIUIEKCOB,

09.02.01 KoMmnbroTEpHBIE CUCTEMBI U KOMILJIEKCHI.

1.2. MecTo y4eOHOM IMCUUIIMHBI B CTPYKTYpe NPOrpPaMMbl OATOTOBKH
CIENMATHUCTOB CPeIHero 3BeHa

VYyeOHas muctuiuinHa «DPusnka» u3ydaercs B 00pa30BaTeIbHOM IHKJIC YICOHOTO
mnaHa [MIICC3 na 6a3e 0CHOBHOTO 0011IeT0 00pa30BaHUS.

1.3. lenu u 3agaum y4eOHOM IMCHUIJIMHBI — TPEOOBAHUSA K pe3yJbTaTaM
O0CBOEHMS Y4eOHOI TN CHUIIINHBI

- OCBOGHHE 3HAHWH O QyHJAAMEHTATbHBIX (U3UYCCKUX 3aKOHAX U MPUHIIHMIAX,
JeXKalMX B OCHOBE COBPEMEHHON (U3MYECKON KapTUHBI MHpa; Hambojee
BaKHBIX OTKPBITUSX B 00JIaCTH (PU3UKHU, OKA3aBIIUX OMPEICIISIONIee BIUSIHIE Ha
Pa3BUTHE TEXHUKHU U TEXHOJOTHH; METO/IaX HAYUYHOTO TTO3HAHUS TPUPO/IbI;

- OBJQJICHWE YMEHUSMHU MPOBOJIUTH HAOIIOJCHHS, MJIAHUPOBATH U BBITIOJHSTH
OKCIIEPUMEHTHI, BBIIBUTaTh THUIOTE3bl W CTPOUTH MOJCIH, TPUMEHATH
MOJTyYCHHBIC 3HAHUA MO (PU3UKE I OOBSICHEHUS] PA3HOOOPA3HBIX (PUBHMUECKHUX
SIBJICHUW W CBOWCTB BEIMIECCTB; MPAKTUIECKU MCIIOIH30BaTh (U3NUECKUE 3HAHUS,
OIICHUBATh JIOCTOBEPHOCTh €CTECTBCHHO-HAYYHOW MH()OPMAIINY;

- pa3BUTHE IIO3HABATEIBHBIX HWHTEPECOB, MHTEIICKTYAIBHBIX M TBOPYECKHUX
CIIOCOOHOCTEM B mpollecce MPUOOPETeHUs 3HAHUW W yMEHUU 1o (U3MKE C
UCIIOJb30BAHUEM PA3JIUYHBIX HMCTOYHUKOB HH(POPMAIIMKM W COBPEMEHHBIX
MH(GOPMAITMOHHBIX TEXHOJIOTHH;

- BOCIUTaHUE YOEXKJICHHOCTH B BO3MOXXHOCTH TO3HAHUS 3aKOHOB TPHPOJIBI,
UCIIOJIb30BAHUS JIOCTIDKEHUU (U3MKu Ha OJaro pa3BUTHS YEIOBEYECKOU
[UBUIN3AIMN;, HEOOXOJAMMOCTH COTPYJAHUYECTBA B IMPOIECCE COBMECTHOTO
BBITIOJTHEHHS 3a/1a4, YBAKUTEIHHOTO OTHOIICHUS K MHEHUIO OIIMOHEHTa MpHU
O0OCYXXJIEHNMH TPOOJIEM €CTECTBEHHO-HAYYHOT'O COJEPKaHUS; TOTOBHOCTH K
MOPaTbHO-ITUYECKON OIIEHKE HMCIIOJIh30BAHMUS HAYYHBIX TOCTHKCHUH, YyBCTBA



OTBETCTBEHHOCTH 3a 3aLIUTY OKPYKAIOUIEH CPEBI;

- UCIOJB30BAaHME NPUOOPETEHHBIX 3HAHUW U YMEHUM IS pelIeHus
NpaKkTUYECKUX 3a7ad IOBCEJAHEBHOM KU3HM, obOecnedeHusi 0e30MacHOCTU
COOCTBEHHOH JKM3HHU, PALUOHAIBHOTO MPHUPOJONOIB30BAHUS U  OXpPaHBI
OKPY’KaIOILIEW Cpelbl U BO3MOKHOCTDb IPUMEHEHHNS 3HAHUM NIPU PELICHUU 3a/1a4,
BO3HHUKAIOIINX B MOCIEAyIOUIeH TpodecCHOHaTbHON JeATEIbHOCTH.

B mporpammy BKIIOUEHO cOjAepKaHHE, HAMpPaBICHHOE Ha (OPMHUPOBAHHE Y
CTYJICHTOB KOMIIETEHIIUNA, HEOOXOAUMBIX JJis KauecTBeHHOro ocBoeHust OITOII
CIIO na 0a3ze OCHOBHOIO o00wHIEr0 OOpa3oBaHUsI C MOJYYEHHUEM CPEIHETO
oO1iero o6pazoBaHus; NPOrpaMMBbl MOJATOTOBKH KBaTU(UIIMPOBAHHBIX pab0ovmX,
CyKalluX, TporpaMMbl TOJATOTOBKHU crieruanuctoB cpeanero 3seHa (IIITKPC,
[IICC3).

1.4. Pe3yabTaThl 0CBOECHUSA Y4eOHON AU CIUTIIIHHBI

OcBoeHne cojaepkaHust ydyeOHOW JUCHUIUIMHBI «®Pu3nuka» obOecrneunBacT
JTOCTUXKEHUE CTYyJEHTaMHU CJIEAYIOMMNX PE3yJIbTaTOB:

® JIMYHOCTHBIX:
- 4YBCTBO TOPJOCTH U YBAXKEHUS K UCTOPUU M JOCTHXKEHUSM OTECYECTBEHHOM
¢buznueckoil Hayku; (U3NUECKU T'PAMOTHOE MOBEAEHHE B MPO(PeCcCHOHATHHON
JEATEIbHOCTU U OBITY IIPU 0OpaIlleHNu ¢ MPpUOOpaMu U YCTPOUCTBAMH;
- TOTOBHOCTh K MPOJOJDKEHHIO OOpa30BaHUsI W TOBBIMICHUS KBAIU(PUKAIUA B
n30paHHON MPOQEeCCUOHANBHON NEITEILHOCTH U 00BEKTHBHOE OCO3HAHUE POJIU
(U3NYECKUX KOMIIETCHIIUN B 3TOM;
- YMEHHE WHCIOJb30BATh JOCTIKCHHUS COBPEMEHHOW (HU3WUECKON HAyKH U
(GU3UYECKUX TEXHOJOTHH JIsl TOBBIMICHUS COOCTBEHHOTO WHTEIJIEKTYaThbHOTO
pa3BUTHS B BBIOpaHHOM PO eCCUOHATBHON IEATENbHOCTH;
- YMEHHE CaMOCTOSTENbHO JO0OBIBaTh HOBBIE Ji ce0s (GuU3UUeCKue 3HAHUA,
UCIIOJIB3YS JIJISl TOTO IOCTYITHBIC HCTOYHUKH MH(OpPMAITUH;
- YMCHHME BBICTpaWBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHUS B KOMAaHC IO
pelIeHHIo 001X 3a]1ay;
- yYMEHHE YNpaBIsATh CBOEH IO3HABATEIBHOM NESITEIBbHOCTHIO, MPOBOIUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOT'O MHTEIJICKTYaIbHOTO Pa3BUTHS;

* MeTanmpeAMeTHbIX:
- WCIOJB30BAaHWE PA3JIMYHBIX BHUIOB TI03HABATEIBHOW JCATCIBHOCTH IS
pemeHnss (QU3MYECKUX 3a7a4, MPUMEHCHHE OCHOBHBIX METOJIOB ITO3HAHUS
(HAOMIOICHMS ONMCAHUS, U3MEPEHHUSI, SKCIIEPUMEHTA) JIJIT U3YUYCHHS Pa3TMIHBIX
CTOPOH OKpY>Kaloleu 1eiiCTBUTEIbHOCTH;
- HCIMOJIb30BAHME OCHOBHBIX HWHTEJUIEKTYaJbHBIX OINEpaluii: TMOCTAHOBKHU
3ajaur, (OPMYJIMpPOBAHUA THUIOTE3, aHalW3a W CHHTE3a, CpaBHEHUS,
00001IeHNs, CUCTeMaTU3allUK, BBISBICHHUS MPUYUHHO-CICICTBEHHBIX CBSI3EH,
MOMCKa aHaJloroB, (OPMYJIUPOBAHUS BBIBOJOB JUIsI HM3YUYEHHS Pa3IUYHBIX
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CTOPOH (PU3UYECKUX OOBEKTOB, SBJICHHUI M MPOLECCOB, C KOTOPHIMU BO3HHUKAET
HEOOXOIMMOCTh CTAJIKUBATHCS B MpodeccuoHanbHou cdepe;
- YMEHUE I'€HEpUpOBATh HAEU U ONPEAENSATh CPEACTBA, HEOOXOIMUMBIE NI HUX
peanusanuy;
- YMEHHE HCMOJIb30BAaTh Pa3IUYHbIE MUCTOUHMKU ISl MOJy4deHUs (HU3UUECKON
MH(pOpMaIMU, OLIECHUBATH €€ I0CTOBEPHOCTD;
- YMEHUE aHATU3UPOBATh U MPEACTABIATh HHPOPMAIMIO B PA3IMYHBIX BUIAX;
- yMeHue MyOJIMYHO MPEACTAaBIATh Pe3yJbTaThl COOCTBEHHOTO HCCIIEIOBAHUSA,
BECTH JUCKYCCHH, AOCTYMHO M TapMOHMYHO coueTas cojiepkaHue U (popmbl
npeacTaBisieMol UHGOPMALINHY;

® QpeAMeTHBIX:
- c(hopMUPOBAHHOCTH MPEACTABICHUM O POJIK U MecTe (U3UKU B COBPEMEHHOMU
Hay4YyHOM KapTHUHE MHpa; MOHUMaHuE (PU3NYECKON CYIIHOCTH HAOII0JaeMbIX BO
Bcenennoii  sBnenuit, ponu Guzukd B (POPMUPOBAHUM Kpyrozopa H
(GYHKIIMOHAJIBHOW TPAaMOTHOCTH YeJIOBEKa JJIsl PelIeHUs MPaKTUUYEeCKUX 3a/1ay;
- c(opMUPOBAaHHOCTH COOCTBEHHOM MO3UIIUHU MO OTHOLIEHHUIO K (PU3HUECKON
uH(bOpMAIINH, TOTYy4aeMO U3 Pa3HbIX UCTOYHHUKOB.
- BJIAJICHUE OCHOBOIIOJIAraloUMHU bu3nYeCcKUMHU MOHATHUSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHUSIMH; YBEPEHHOE HCIOJIb30BaHUE
¢bu3n4ecKoil TEPMUHOJIIOTUU U CUMBOJIUKH;
- BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOIO IO3HAaHMS, HCIIOJIb3YyEMBIMU B
¢dusuKke: HAOIIOACHUEM, OTTMCAHUEM, U3MEPEHHUEM, DKCTIEPUMEHTOM;
- yMeHHsl 00pabaThiBaTh pe3yJbTaThl U3MEPEHUN, OOHAPYKUBATh 3aBUCHUMOCTh
MEXy (PU3MUYECKMMHU BEIUYUHAMH, OOBSICHATH MOJYYEHHBIE PE3YyJIbTAThl U JI€ -
JaTh BBHIBOJIHI,
- cOpMUPOBAHHOCTh YMEHUS pelIaTh (GU3UUYECKUE 3a7aUH;
- ¢(hOpMHUPOBAHHOCTb YMEHUSI IPUMEHSTh MOJYUYECHHbIC 3HAHUS JJISI OOBSICHEHUS
yCIOBUU TpOTeKaHUsi (U3MYECKUX SBICHUM B TMpuUpoAe, NpodecCuoHaIbHOU
chepe 1 171 TPUHATHUS TPAKTUYECKUX PEIICHUN B TOBCETHEBHON JKU3HU;
- c¢hOpMHUPOBAHHOCTh COOCTBEHHOW MMO3UIUKM MO OTHOIICHHUIO K (DU3UYECKOUN
uH(pOpMaLNH, TOJTy4YaeMON U3 pa3HbIX UCTOUHUKOB.

1.5. PekoMeHnayeMoe KOJIM4YECTBO YaCOB HA OCBOEHHUE padoyeil mporpaMmbl
yueOHOI JUCIUILINHBI

MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOyuaromerocs 232 4acoB, B TOM YHCIIE:
00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocsi 160 yacos;
CaMOCTOATENLHOM paboThl 0OyUaromerocs 72 daca.



2. CTPYKTYPA M COJAEPKAHUE YUYEBHOM JJUCIHUIIJINHBI

2.1. O0beM yueOHOM NMCIUILUIMHBI M BHAbI Y4eOHOM padoThI

Buj yyeOHOM padoThI Oovem uacos
MaxkcuMasibHasi y4eOHast HArpy3Ka (Bcero) 232
Oobs13aTesibHAs AyIMTOPHAS YueOHAasi HArPy3Ka (BCero) 160
B TOM YHCJIE:
1abopaTOpHBIC 3aHATUS 30
CamocrosiTeibHas padoTa o0yuyawinerocs (Bcero) 72

B TOM 4HUCIJIC.

KOHTPOJIbHBIC JIOMAITHUE 3aIaHuUs
pedepatsl 72
BHEAYIMTOPHAs] CAMOCTOSITeTIbHAs paboTa

I[Ipome:xkyTouHasi arrectanus ¢ popme oughghepenyuposannoeo 3avema 8 1
cemecmpe U dK3aMeHa 80 2 cemecmpe




2.2. TemaTu4ecKHuil IJIAH U COeP:KaHMe YYEOHOM TUCIMIIIIMHBI

II1.02 ®usuka

HaumenoBanme Conep:kanue y4ye0OHOIro MaTepHaJia, JJadopaTopHble U MPAKTUHYECKUE PAdOThI, O0bem yacoB YpoBeHnb
pa3aesioB U TeM camMocTosiTeJIbHasi padoTa O0CBOEHUS
00y4aImmxcst
1 2 3 4
BBeaenue 2
Ouznka — (yHIaMeHTalIbHAs HayKa O MIPUPOJIE. 2
EcrecTBeHHO-HAy4YHBIN METO/1 MO3HAHMSI, €T0 BO3MOKHOCTH U TPAHUIIBI IPUMEHUMOCTH.
DKCIEpUMEHT U TEOpHS B IIPOIECCe MO3HAaHUs MPUPOibl. MoaennpoBaHue GU3NIeCKuX
SIBJICHUH ¥ MPO1IEeCCOB. PoJIb SKCIEpUMEHTA U TEOPUH B MPOLECCE MO3HAHUS PUPO/IBI.
®uznueckas BEIUYHMHA.
[TorpemnocT u3MepeHuit GuandecKkux BenuunH. OU3NUecKre 3aKOHbI. | paHHIIbI
MPUMEHUMOCTH (PU3NUeCcKX 3aKOHOB. [IoHsATHE O (hr3Hueckoil kKapTuHE Mupa. 3HaYCHHUE
(hM3HMKH PU OCBOSHUH MPOQECCHH aBUALIMOHHOTO CICIIHAITUCTA.
Pa3zpea 1. 26
MexaHuka.
Tema 1.1 6
Kunemarnka. | Kunematnka. Mexanndeckoe nsmwkenue. [lepememenue. [Tyts. CkopocTs. 2 2
PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE.
VYckopenue. PaBHoniepemenHoe nipsiMoiinHeiHOe ABrxkeHne. CBOOOHOE TajicHUE. 2 2
JIBm>keHue Tena, OpOIIEHHOTO MO YIIIOM K TOPU30HTY.
PaBHOMEpHOE NBHKEHUE TTO OKPY>KHOCTH. 2 2
CamocrosiTenbHas padoTa 00y4yaronIMXCs: 10 1
1.OkcnepuMeHTaIbHbIE OCHOBBI CIIEUATIBHOW TEOPUH OTHOCUTENBHOCTH. [locTynarsl
OliHmTelHa (HOArOTOBUTh KOHCIIEKT).
Tema 1.2 14
JMHaMMKA. 3akonbl mexanuku Hetotona. Ilepssiii 3akoH HetoTona. Cuna. Macca. mnynesc. Bro- 2 2
poii 3akoH HbtoToHa. OCHOBHOM 3aKOH KJIAaCCUYECKON JUHAMUKHU.
Tpertnii 3akoH HproToHa. 3akoH BcemupHoro tsaroreHus. ['paBurtanmonnoe none. Cumna 2 2
TskecTu. Bec.
Crnoco0s1 u3mepenusi Macchbl Ten. Cuibl B Mexanuke. Cuina Tpenusi. Bugsl Tpenus. Cuma 2 2




yrpyroctu. Kéctkoctb. 3akoH I'yka.

Pemenue 3amau Ha npumeHeHne 3aKk0HOB Hbr0TOHA, 3aKOHAa BCEMHUPHOTO TSATOTCHUS. 2 2
JlaboparopHas pabota Nel «Onpenenenue xECTKOCTH MPYKUHBDY. 2 2
JlabopaTopHas pabota Ne2«Omnpenenerne K03hGOUIMEHTa TPEHUST CKOTBXKEHUSD). 2 2
JlaboparopHas pabota Ne3 «l3ydenune ABMKEHUS TENIa IO OKPY>KHOCTH TOJT JEHCTBHEM 2 2
CHWJI TSKECTH U YIIPYTOCTHY.
CamocrosiTenbHasi paboTao0ydaronuxcs: 8 1
1.IloHsiTHE PENATUBUCTCKOMN Macchl (3aBUCUMOCTh MAcCChl OT CKOpPOCTH). OCHOBHOIM
3aKOH PEJIITUBUCTCKOM IMHAMUKH MaTEPUAIbHOW TOUKH (IIOJTOTOBUTH KOHCIIEKT).
Tema 1.3 6
3aKkoHbI 3aKOHbI COXpaHEHUsI B MEXaHUKE. 3aKOH COXpaHEHHsI UMITyJbca. PeakTHBHOE IBHIKEHHUE. 2 2
coxpaneHusi B | PaGota cuibl. PaboTta noreHmansHbIx cuil. MommHocts. DHeprusa. Kunernyeckast 2 2
MeXaHHuKe. sHeprus. [loTeHnanpHas sHeprusl.
3aKoH cOXpaHEHMsI MEXaHM4eCKOoM sHeprun. [IpumMeHeHre 3aKOHOB COXPaHEHHUS. 2 2
CamocrosTenbHas paboTao0ydaronuxcs: 8 1
1. MicTopust pa3BUTHS pEaKTHBHOTO ABMKCHUS (IIOJITOTOBUTH pedepar).
Pazpea 2. 22
Mouaexyasipaas ¢puszuka. Tepmogunamuka.
Tema 2.1 10
OcHoBBI OCHOBBI MOJIEKYJIIPHO-KMHETHYECKOU Teopuu. OCHOBHBIE MOJIOKEHUS MOJIEKYJIISIPHO- 2 2
MOJIEKYJISIPHO — | KHHETUUYECKOM Teopun. PasmMepsl 1 Macca MOJIEKyJl M aTOMOB. BpoyHOBCKOE IBUKEHUE.
KuHeTHYecKoH | luddysus.
TeOpHH. Cuitbl ¥ SHEpPrUst MEKMOJIEKYIIIPHOTO B3auMoaencTBHs. CTpoeHHe ra3000pa3HbIX, 2 2
KUJIKUX U TBepAbIX Tesl. CKOPOCTH IBHKEHUSI MOJIEKYJI U UX U3MEpPEHHeE.
Wneanbhslii ra3. J{aBnenue raza. OCHOBHOE YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON 2 2
Teopuu razoB. TemrepaTypa u ee usmMepenue. ['a3oBbie 3aKOHbI. AOCOTIOTHBIN HYJTb
Temneparypbl. TepMoauHaMHuUuecKas IIKala TEMIEPATYPBI.
YpaBHeHHE COCTOSIHUS UA€aTbHOrO raza. MossipHas ra3oBasi IOCTOSHHAS. 2 2
JlaboparopHast pabota Ne4 «l3ydeHue oJTHOTO U3 H3OMPOIIECCOBY. 2 2
CamocrodrenbHas paboTa 00y4aroLUXCs: 4 1

1. Cunbl 1 SHEPrHsl MEKMOJIEKYJISIPHOTO B3aUMOAEUCTBUA (IOATOTOBUTH KPATKUIA
KOHCIIEKT TEMBI).
2. CxopocTtu JBMKEHMsI MOJIeKyJ U uX uzMepenue. Onwitel lltepHa u [leppena




(IOATrOTOBUTH KPATKUH KOHCIIEKT TEMBI).

Tema 2.2 6
OcHoBbl TepMO- | OcHOBBI TepMogrHAMHUKH. OCHOBHBIC TIOHSTHUS U OTIpeeIeHus. BHyTpeHHsIs SHeprust 2
AUHAMMKH. cucTeMbl. BHyTpeHHsIs sHeprus uaeanbHoro raza. Pabora u rersiora kak popmbl
repeiayv SHepruu. TermIoeMKOCTh. Y IebHas TEIUIOEMKOCTb. Y paBHEHHUE TEIIOBOTO
Oaanca. [lepBoe Hayasio TepMoanHaMUKH. ArabaTHBIN TIpolecc.
[Tpunuun nevictBus teroBor MamnHel. KITJ TermmoBoro asurarens. Bropoe Hauano 2
TEPMOJUHAMUKH. TepMoauHaMUYecKasl IIKajla TeMIepaTyp. X0JI0AUIbHbIE MAILIUHBI.
TemnoBble gBuratenn. OxpaHa NpUpoOIbL.
JlabopaTopHas pabota Ne5 «M3mepeHue yIeapHOM TeITOEMKOCTH TBEPOTO TEIIay. 2
CamocrosiTenbHasi paboTa 00yJaronuxcs: 8
1. TeroBble ABUTATENH B HAPOJHOM XO3SMCTBE M OXpaHa OKPYKAIOIEl Cpeabl
(moaroToBHTH pedepar).
Tema 2.3 6
ArperaTnbie co- CgoiictBa napoB. Wcnapenue u konjeHcanusi. HachllieHHBIH TIap U €ro CBOMCTBA. 2
CTOSHRAS AOcomoTHasT W OTHOCHUTENbHAs BIIAXKHOCTH BO3Ayxa. Touka pocer.  Kurenne.
BelecTBa 1 3aBUCUMOCTh TEeMIEpaTypbl KHUIEHUS OT JaBieHus. lleperpersii map u ero
WCIIOJIb30BAaHUE B TEXHUKE.
dazospie me- CaoiicTBa  XUJIKOCTEH. XapakTEPUCTHKA  JKUIKOTO  COCTOSHHS — BEIIECTBA. 2
pexoabl. IIoBEpXHOCTHBIN CJIOM JKUOKOCTH. OHEPrusi IMOBEPXHOCTHOrO cios. SIBieHus Ha
TPAHMIIE JKUJKOCTHU C TBEPABIM TeIoM. KanusuisipHble sSBIEHUSI.
CBoiicTBa TBepAbIX Tell. XapaKTEPUCTHUKA TBEPJOTO COCTOSIHUS BEIIECTBA. YIPyTHe
CBOMCTBa TBEpABIX Tel. 3akoH ['yka. MexaHn4yeckne cBOWCTBA TBEPABbIX Tel. TermtoBoe
pacIlIMpeHue TBEPbIX TeN M KUAKocTel. [1naBiaenne u KpucTaJu3aiusl.
JlabopaTopHas pabota Ne6 «M3mepeHne BIaKHOCTH BO3IyXay. 2
CaMocTosiTenbpHas paboTa 00y4Yaronuxcs: 4
1. I[ToBepxHOCTHOE HATSKEHHE U cMaunBaHue. KanuiispHbie SBJICHUS B IPUPOE, OBITY
Y TeXHUKE (MOATOTOBUTH KOHCIIEKT TEMBI).
2. BHyTpeHHee cTpoeHue 3eMiId U TUTaHeT (MOATOTOBUTH pedepar).
Paznea 3. 48
DJIeKTPOANHAMMKA.
Tema 3.1 8
DNeKTpUYECKOoe | DIIEKTPUUECKHUE 3aps/bl. 3aKOH COXpaHeHus 3apsjaa. 3akoH Kynona. DnexTpuueckoe 2
mnoJie. nose. HanpsskeHHOCTh AeKTpUYecKoro nosst. [IpuHumn cynepno3uimu noJiei.
PaGora cun anekrpocrarndeckoro mosst. [lotennuan. Pa3HocTs mOTEHIIMATIOB. 2

SKBI/IHOTeHHI/IaJ'ILHI)Ie IMMOBCPXHOCTH. CBs13p MCXKAY HAIPSAKCHHOCTBIO M Pa3HOCTBIO
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ITIOTCHIUAJIOB JJICKTPHUYCCKOI'O ITOJIA.

JvanekTpuky B anekTpudeckom noge. Iomapusanus ausnekrpukos. [IpoBogHuky B 2 2
3IEKTPUYECKOM TOJIE.
Konnencaropsl. CoemHeHNE KOHIEHCATOPOB B 0aTapero. DHEPTrHs 3apsyKEHHOTO 2 2
KOHJIEHCATOPa. DHEPrusi NEKTPUUECKOr0 MOJIs.
CamocrosiTenpHas paboTa 00yJaronuxcs: 8 1
1. MarepuanbHOCTh 3JIEKTPUUYECKOTO MOJIsl. biu3koaeicTBue U 1eHCTBUE HA PACCTOSIHUU
(IOATrOTOBUTH KPATKUN KOHCIEKT TEMBI).
Tema 3.2 16
3aKkoHbI
OCTOSIHHOIO 3aKOHBI MOCTOSIHHOTO TOKA. Y CIIOBHUS, HEOOXOAMMBIC ISl BOBHUKHOBEHUS U TIOI/IeprKa- 2 2
TOKA. HUSA 3JIEKTpUUECKOro Toka. Cuiia ToKa U MIIOTHOCTh TOKa. 3akoH OMa JjIsl y4acTKa LenH
oe3 DJIC.
3aBUCUMOCTb 3JIEKTPUUECKOIO CONPOTUBIIEHUS OT MaTepuaa, JUIMHbI U 101N 2 2
MIONIEPEYHOI'0 CEYEHUs TPOBOJIHUKA. 3aBUCUMOCTb 3JIEKTPUYECKOTO CONIPOTUBIICHUS
MIPOBOJIHUKOB OT TEMIIEPATYpPHI.
DIIEKTPOABMKYIIAs CUJIa UCTOYHKKA TOKa. 3akoH OMa Jijist mostHoM nenu. CoeiMHeHne 2 2
POBOAHUKOB. COCIMHEHUE NCTOYHUKOB DIICKTPUIECKON YHEPTUH B OaTapero.
3akoH JIxxoyns—IJlenna. Pabota u MOITHOCTB 3NIEKTPUYECKOTO ToKa. TernoBoe 2 2
JNIEUCTBUE TOKA.
JlaboparopHas pabota Ne7 «M3yuenue 3akona Oma JuIsl y9acTKa emm» 2 2
JlabopaTtopHas padota Ne 8 - 9 «M3yuenune mocienoBaTeI-HOTO U MapalIeIbHOTO 4 2
COEIMHEHHUSI IPOBOJIHUKOBY
JlabopaTtopnas padota Nel0 «M3mepenne DJIC 1 BHyTpEHHETO COMPOTUBIICHUS 2 2
HMCTOYHHKA TOKa»
Tema 3.3 8
daekTpuyec- | DISKTPUUCSCKHNA TOK B METAJLUIAX. DIICKTPUUCSCKHUIA TOK B 3JICKTPOJIUTAX. 2 2
KHil TOK B DNEKTpUUYECKNH TOK B ra3ax U BaKyyMe. 2 2
Pa3IMYHbIX WNonwuzanus raza. Buael razoBsix pa3psanos. [lonsaTue o miazme. DIeKTpOHHBIN ras.
cpeaax. PaGota Bbixoma. CBOWCTBA M MPUMEHEHHE SJIEKTPOHHBIX MMYYKOB.
Onektposn3. 3akoHbl Papanes. [I[puMeHeHne dIeKTPoin3a B TEXHUKE. 2 2
DNEeKTPUYECKUN TOK B MOMYMPOBOAHUKaX. COOCTBEHHAS MPOBOUMOCTD MOTYTIPOBO/I- 2 2

HUKOB. [lomynpoBoiHUKOBBIE TPHUOOPEI.
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CamocrodrenbHas paboTa 00y4aroUXCs: 8 1
1. [IpuMeHeHre CBEPXIIPOBOJHUKOB (MIOATOTOBUTH pedepar).
Tema 3.4 8
MarnurtHoe MarnautHoe noJie. BEKTop MHIYKIIMM MarHUTHOTO ToJisl. JIeiicTBHE MarHUTHOTO MOJIs HA 2 2
moJie. MPSIMOJIMHEMHBINA MPOBOJAHMK C TOKOM. 3aKOH AMIiepa.
B3anmogeiicTBrue TokoB. MarHUTHBIN MOTOK. PaboTa 1o nepemMenieHnio mpoBOIHUKA C 2 2
TOKOM B MarHUTHOM TOJIE.
JleficTBre MarHUTHOTO NOJIsA Ha ABWXKYIMiics 3apsaa. Cuna Jlopenua. Onpenenenue 2 2
YACIBHOTO 3apsiia. Y CKOPUTENH 3apsHKCHHBIX YACTHIL.
Pemienrie TeopeTHUECKNX U pacYETHBIX 3a/1a4 M0 TeMe « MarHuTHOe moJey. 2 2
CamocrosrenbHas paboTa 00y4aroLUXCs: 8 1
1. Maraurocdepa 3emin. Pagnannonssie nosica 3emin (IIOATOTOBHUTH pedepar).
Tema 3.5 8
DuekTpoMar- | DJIEKTPOMArHUTHAS UHAYKIMsA. BUXpPEBOE 2JIEKTPUYECKOE TIOJIE. 2 2
HUTHasi HHAYK- | CaMOMHIYKIHUS. DHEPrusi MarHuTHOTO 1moJist. CriocoObl MHIYIIUPOBAHUS TOKA (OTBITHI 2 2
nus. ®dapanes ¢ karymkamu). OnbiTel ['enpu. UHAyKTHBHOCTD. TOKM 3aMBIKAHUS U
pa3MbIKaHMUSL.
I'enepupoBanue nepeMeHHOro JIeKTpUYecKoro Toka. [Ipeobpa3oBanre nepeMeHHOro 2 2
toka. Tpancdopmarop.
JlabopaTopHas pabota Ne 11. «3ydeHne 3IeKTPOMAarHUTHONW WHIYKITAW. 2 2
CamocrosiTenbHasi paboTa 00yJaronierocs: 6 1
1. DnexkrponuHaMu4eckuii MUKPOGOH. (TOJATOTOBUTh KPATKUI KOHCIIEKT TEMBI).
Paznen 4 22
KoJsie6anus 1 BOJIHBI.
Tema 4.1 2
Mexanuyeckue
KoJ1e0aHus.
Mexannuyeckue kosnebOanusi. KonebartenbHoe aBrkeHue. |apMoHMYeckue KoieOaHus. 2 2
CB0o0OIHBIE MEXaHWYECKUE KoJieOaHusa. JIMHelHble MEXaHUYECKUE KOJIEOATEILHBIE CH-
crembl. [IpeBpamienue dSHepruM TpH KoieOaTenbHOM JBIKEHUH. (CBOOOIHBIC
3aTyXawIilue MeXaHndecKue KojeOanus. BeIHYKICHHbIE MEXaHUYECKUE KOJICOAHMS.
Tema 4.2 6 2
Yupyrue VYupyrue BoiHsl. [lonepednsie ¥ IpOogOIbHBIE BOJIHBI. XapaKTEPUCTUKUA BOJIHBL. Y paB- 2 2
BOJIHBI. HeHue MmIockoi Oeryed BonHbl. MHTepdepenus BosH. [loHaTue o nudpakiuy BOJH.
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3BYKOBBIE BOJIHBI. YIJIBTPa3BYK U €ro MPUMEHEHHE.

Pemenvie 3a1a4 Ha BbIYMCIIEHUE TAPAMETPOB MEXaHUYECKUX KOseOaHuM U BOJIH. 2 2
JlaGoparophas pabota Nel2 «M3yueHue 3aBUCUMOCTH NepHOAa KoJieOaHui 2 2
MaTEeMaTHYECKOT0 (MPYKUHHOT0) MAasATHUKA OT JUIMHBI HUTU (WJIM MAcChl Ipy3a)».
CamocrodTenbHas paboTao0ydaronuXxcs: 6 1
1. YapTpa3ByK M €ro UCTOJIb30BaHNE B TEXHUKE U MEAUIIMHE (TIOTOTOBUTH pedepar).
Tema 4.3 8
dyeKkTpomar-
HHUTHBIE KOJIe0a-
L OnexkTpoMarHuTHele Kojiebanus. CBOOOHbIE 31eKTpOMarHuTHoIe Kojebanus. [pe- 2 2
BpallleHHuE PHEPTHH B KOJIeOATEeIbHOM KOHTYpE. 3aTyXarolue IeKTPOMarHuTHbIe KO-
nebaHusl.
['enepaTop He3aTyxaroMMX AIEKTPOMArHUTHBIX KoJieOaHul. BoIHyk1eHHbIE 2 2
antekTpuyeckue konebanus. Ilepemensslil Tok. ['eHepaTop mepeMeHHOro ToKa.
EMKOCTHOE ¥ MHIIYKTUBHOE CONPOTUBIICHHS IEPEMEHHOT0 TOKa. 3akoH OMa 1ist 2 2
UIEKTPUYECKON IIeNH NePEMEHHOr0 ToKa. PaboTa 1 MOIITHOCTh MEPEMEHHOT0 TOKA.
I'eneparopsl Toka. Tparnchopmaropsl. Toku BeicOKO# yacToThl. [lonmyuenue, nepenaya u 2 2
pacnpeesieHue 3JIEKTPOIHEPTUU.
Tema 4.4 6
JJleKTpomar-
HHUTHBbIE BOJIHBI. =
DNEeKTPOMArHUTHBIC BOJHBI. DJIEKTPOMArHUTHOE TOJI€ KaK 0COOBIN Bl MaTEPHUH. 2 2
Bubparop I'epuia. OTKpbITHIN KOJIeOaTENbHBIN KOHTYP.
N3obperenue paguo A.C. [TonoeiM. [TonsaTue o pagnocsszu. [Ipumenenue 2 2
JIEKTPOMAarHUTHBIX BOJIH.
JlabopaTopHas pabota Ne 13. «IlocTpoeHHe BOJBTaMIIEPHON XapaKTEPUCTUKH JTHOIAY. 2 2
CamocrosiTenbHasi paboTa 00yJaroierocs: 4 1
1. ITpuHuuMn TeneBuaeHUs (MIOATOTOBUTH KPATKUN KOHCIIEKT).
Pa3zpnen 5 12
Onruka.
Tema 5.1 12
BoJiHoBas o1I- [Tpupona cBera. CKOpPOCTh paclpOCTPaHEHHs CBETA. 3aKOHBI OTPAKEHUS U MPEIOM- 2 2
THEA. nenus ceeta. [lonnoe otpaxenue. JIunsbl. ['1a3 kak ontuyeckas cucrema. OnTuyeckue

MPUOOPHI.
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BonnoBeie cBoiictBa cBeta. WHTepdepennus cBera. KorepeHTHOCTh CBETOBBIX 2 2
nyuyedt. Wnrtepdepennuss B ToHkMX TuieHKax. [lomockl paBHO#M TonumHbl. Kombna
Herotona. Mcnonb3oBanue nuTepdepeHIing B HAyKe U TEXHUKE.
Hudpaxus ceera. Judpakuys Ha meau B napauieabHbIX Jydax. JJudpakiuonHas 2 2
pemterka. [lonstue o ronorpaduu. [onspusanus nonepeunsix BoaH. [lonspuzanus
ceera. J[BoitHoe nyuenpenomienue. [lonspounsl. Jucnepcust ceera. Buabl CieKTpoB.
Cnextpsbl ucnyckanusi. CoeKTpsl NOMIomeHus. YnbTpadroneToBoe 1 HHPpaKpacHoe
n3iydeHus. PentrenoBckue ayuun. VX mpuponia u CBOKCTBA.
Pemienue 3amau no reme «BonHoBasi onTukay. 2 2
JlabopaTtopHas padota Ne 14. «M3mepeHune mokasaress MPeIoMIISHUs CTEKIIay. 2 2
Jlaboparophas pabota Ne 15. «Onpenenenre JIMHBI CBETOBOU BOJHBI C TIOMOIIBIO 2 2
TG PAKIIMOHHON PEHIETKI.
CamocrosiTenbHasi paboTa 00yJaronuxcs: 8 1
1. DneKTpOMarHuTHOE U3Iy4YEeHHE: PaJUOBOIIHBI, HH(paKpacHOe, BUANMOE,
yIbTpauOJIETOBOE U PEHTTEHOBCKOE M3NTyueHHe (TIOArOTOBUTH pedepar).
2.ITapaukoBsIi 3¢ ekt (MoAroTOBUTH pedepar).
3. 3BE3161 — OCHOBHOM MCTOYHMK CBeTa BO BceneHHOM. 3aKOHBI OCBEIIEHHOCTH.
CBeTtuMoCTb 3BE3/1 (MOATOTOBUTH KOHCIEKT O JAHHOU TeMe).
Pazneu 6. 6
OcHOBBI cHIEUAJIBLHOI TEOPHH OTHOCUTEIbHOCTH.
Tema 6.1 6
OcHoBBI
ClennaIbHOI HMHBapuaHTHOCTH MOAYJIS CKOPOCTH CBeTa B BakyyMme. [locTynaTel DitHIITEHHA. 2 2
Teopun [IpocTpaHcTBO U BpeMs ClIENUAJIBHON TEOPUH OTHOCUTEIIBHOCTH. 2 2
oTHOCHTE - | CBA3b MAacChl M DHEPIUU CBOOOIHOM YaCTHUIIBI. DHEPIUS TOKOS. 2 2
HOCTH
Paszpnen 7. 14
JJieMeHThl KBAHTOBOM (PM3MKM.
Tema 7.1 6
KsanrtoBas on- | TeruoBoe n3nydeHue. Pacnpeienenue sHepruu B 2 2
THKA. CIEKTpEe a0COIIOTHO YEPHOTO TENa.
KBanToBas runoresa Ilnanka. ®oToHBI. 2 2
Buemnnit porosnexrpuueckuii 3pdexr. Buyrpennuit potordpdext. Tunst Gporoane-
MEHTOB.
JlaBiienue cBera. [loHsATHE O KOPITYCKYJISIPHO-BOJHOBOW MPUPOJE CBETA. 2 2
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CamocrosiTenbHast paboTa 00ydJarOIXCsl:

1. Xumuueckoe IeHCTBHE CBETA, €ro MpUMeHEeHHe B (hoTorpaduu 1 HEKOTOPBIX
TEXHOJIOTHUECKHX Tpolieccax (MOAroTOBUThL pedepar).

2. ®otocunTe3 (MMOATOTOBUTH pedepar).

Tema 7.2 8
®usuka aroMa. | Pa3BuTHe B3IJIS0B HAa CTPOCHHE BEIISCTRA. 2
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojaopoja. AnepHas moaenb aroma. OmnbIThI 2
3. Pezepdopna.
Mogaens atroma Bogopoaa o H.bopy. I'unoresa ne bpoiins. 2
CooTtHomenue HeonpenenaéHHocTei ['elizenOepra. KBaHTOBBIE T€HEPATOPHI. 2
CamocrosiTenbHasi paboTa 00yJaronuxcs: 8
1. [TonyuyeHue paaMOaKTUBHBIX U30TONOB U UX IPUMEHEHUE B MEJIULIUHE,
MIPOMBIIIIJICHHOCTH, CEITLCKOM XO03sHCTBE (TIOATOTOBUTH pedepar).
2. Bugel kocmuueckoro uzinydenus. [lornomenrne KoOCMUYeCKOro N3JIy4eHHs B 36MHOU
aTMocdepe (moaAroToBUTH pedepar).
Pa3nen 8. 8
JBoJIIOLNSA BCEJEHHOI
Tema 8.1 4
Crpoenne u Crpoenune u passutue Bcenennoil. Hama 3Be3nnas cucrema — lanmaktuka. [pyrue 2
pa3sBHTHeE rajgakTuku. beckoneunocts BeeaeHHOM. _ i}
BeeTeHHol IToHsiTHE O KOCMOJIOTHH. Pacump;nomas[c_;[ Bcenennas. Mogenb ropstueii BeeneHHOM. 2
Crpoenue u npoucxoxacaue ['amaktuk. TEMHas MaTepus U TEMHAs DHEPTHUS.
Tema 8.2 4
DBOJIOINS Opomonwsi 3Be3n. ['mmore3a mpoucxoxaeHus CONMHEYHON CHUCTEMBI. TepMosiIepHBIi 2
3Be3]I CHHTE3. _
[IpoGema TepmosiepHOU SHEepreTuku. JHeprus COHIIA U 3BE31. DBOIIOIUS 3BE3/I. 2
HUroro: 160
Bcero: 232

Jliist XapakTepUCTHKY YPOBHS OCBOSHHS YIEOHOTO MaTepuala UCIOIb3YIOTCS CIEAYIOIe 0003HAUCHNU:

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

2-penpoIyKTUBHBIN (BBIMOTHEHUE AEATEIHLHOCTH 10 00pasily, MHCTPYKIMU WM O/ PyKOBOJCTBOM);
3-IpOAYKTHBHBIN (TUIAHUPOBAHUE U CAMOCTOSTENBEHOE BBIIOJIHEHUE JIEITENILHOCTH, PElLIeHHe IPOOJIEMHBIX 3a71a4)
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3. YVCJIOBUS PEAJIN3ALIMM PABOYEI ITPOTPAMMBI YYEBHOM
JUCLMITJIMHBI

3.1. TpeOoBaHMSA K MUHMMAJIbHOMY MaTEePHAIbLHO-TEXHUYECKOMY
o0ecrneyeHnIo

Peanuzamnmst paboueii mporpamMmbl y4eOHON JUCITUTUTHHBI TPEOYEeT HATMUIHS
yueOHOTO Kabuneta « DU3nKay.

O6opynoBanue yueOHOro kabunera:
1. KinaccHast jocka.
2. YueOHO-HarIsIIHbIe TOcoOust: (DUITBMBI, CIIali bl BHITOTHEHHBIC B Paint.
3. YueOHble mocoOust 1 METOAMYECKast IuTepaTypa.
4. JleMOHCTpallMOHHOE 000PYAOBaHHE.

JleMOHCTpallMOHHBIA HA0OP 110 OIITHUKE.
JIMH3a Ha MOJACTaBKeE.

Jlymia Ha moJicTaBKe.

MartoBbI€ CTEKJIA.

Moneipb «3eMiis - COJIHLIE.

Haoop nudpakIMOHHEIX PEIIETOK
Habop nuH3.

Ocserureiip O111.
Ll1ockomapamienbHbIE CTEKISAHHBIC ITPU3MBbI
Crpo0Oockoir.

biok

BechI IpyKUHHBIC

JIBYCTOPOHHHH OQJINIMCTUYECKHAU ITUCTOJIET
JlepeBAHHBIE OPYCKH

JlMHaAMOMETD JEMOHCTPALIMOHHBIN
JlmHamomeTp jadboparopHbein 0-5 H
JluHaMOMETp JEMOHCTpAMOHHBIN 0-5 H.
JlmHamometp jadoparopHbsin 0-4 H
JKenoo

Monaeip pakeThl IEHCTBYIOMIAs

Habop rpy30B 1eMOHCTPAlMOHHBII
Habop rpy30B 1ab0OpaTOpHBIN.

Hab0op kepaMHUYECKHUX MAarHUTOB.
Habop MarHuToB JyrooOpa3HbIX
Habop MarsuToB OJIOCOBBIX

Poryar mabopaTtopHBIH

lTenexkKa caMOIBHXKYIASACS
1'pubomeTp

LU TaHT€HITUPKYJIb

AMIIEPMETP AEMOHCTPAIITMOHHBIN
AMIepMeTp 1ad0paTOPHbIH
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Bart™meTp 1eMOHCTpallMOHHBIN

BHUTOK B MAarHMTHOM I10J1€ 3E€MIIU

BHUTOK ¢ TOKOM 2

BonoHnarpeBarenb

BoasT™MeTp A€MOHCTPALIMOHHBIN
BoasTt™MeTp 1a00paTOPHBIN

1 ' eHEepaTOp NIEKTPUUECKHUNA

1 nnbp361 U3 HOJIBIU.

M CTOYHUK UTAHUS J1a00PATOPHBIN
Karyika MHIYKTUBHOCTH J1adopaTopHas
Kiro4u 1eMOHCTpaIllMOHHBIN

Kirou madbopaTopHbIN

Kommac

KoHzeHcaTop NepeEMEHHON €EMKOCTH
JlaM1iouku 1a00paTOPHEIE

MarasuH COIIPOTHUBIICHUH

Mara3uH CONpOTUBJICHUU.
MUKPOMYJIBTUMETP LIUPPOBOA
MuiimaaMIiepMeTp 1a00paToOpHBIN
Moaenb MOJIEKYJISIPHOIO CTPOCHUS MarHura
Monaenpb paguonIpueMHUKA JETEKTOPHOI O
Mojenb JIEKTPOCUECTUNKA

Ha0op ra3oHamnoJIHEHHBIX TPYOOK

Hao0op 1o »2aeKTpoiIn3y (AEMOHCTPALIMOHHBIN)

Habop mo 251eKkTposin3y ¢ yroabHBIMHU JIEKTPOJAMH.

HaObop 110 3JIEKTPOCTATUKE
Ocuumiorpad

LlauTKa dIeKTpuYecKas

11pnOoOp mi1a neMOoHCTpalMu IIpaBuia JleHa
Pamka BpamieHuss B MArHUTHOM I10JI€ 3eMJIU
Pe3uctopsl 1abopaTopHbIE

Peocrar 1adbopaTopHbIH

Peocrarbl 1€eMOHCTPAILIMOHHBIC
Crupalib - pe3ucTop J1adoparopHas
Crupalib- pe3ucTop

CrexkiissHHasg 1 500HUTOBAsA IaJI04YKH.
CyJTaHbl JIEKTPUYECKUE
1'epMOCONIPOTHUBIICHUE
‘I'panchopmarop.

‘I'panchopmMarTopsl HA MMAHETAX
DJIEKTPUYECKHUN 3BOHOK
DJIEKTPOMArHuT pa3z00pHbIN
DJIEKTPOIICYb.

DJIEKTPOCKOI

DJIEKTPpO(pOpHAS MallIUHA.
ApeoMeTp
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Benepko Apxumena

Becor

1 'urpomerp.

Kajopumerp ¢ Harpenarejiem
KamepToH

KamopuMeTpsl 1a00paTOPHBIEC
MeH3ypKHA JEMOHCTPAILMOHHEBIC
MeH3YpKH J1a00paTOpPHEIE.
Mojenb ra30BOU TYPOUHEI
MOHOBAaKYYMMETP YUCOHBIH
HaOop xanmuuisipoB

Habop rmpoOupok

HaOop Tex a1 KaJToOpUMETPUIECKUX paA0OT.

Hacoc py4yHOU BaKyyMHBIH.

Hacoc pyyHoun

11pnOop 11 feMOHCTpAlMU OOTEKaHUS TE
11pnOoOp 11 M3ydeHHUs ra30BbIX 3aKOHOB.
lLlcuxXpoMeTp U TUTPOMETP BOJIOCIHOM
Llpubop mns neMoHcTpanuu aeopmManuu
Cocyabl cooOmaromuecsa

CHOupTOBKHU

‘lapenka BakyyMHas

‘1T'epMOMETP IEMOHCTPALIMOHHBIN

LB apbl CBUHIIOBBLIE CO CTPYT'OM.

LLlap a5 B3BEIIMBAHUS BO3AyXa

Lllap llackans

Lllap ¢ Koabp1 oM

TexHnuyeckue cpeacTBsa 00y4eHHUs :
1. Kommerotep.
2. MynbTUMEIMa NPOEKTOP.

3. DOkpaH.

4. ]JleMOHCTpaIMOHHbBIE TPHUOOPHI.

Ilepeuenn

3.2. UndopMannonHoe o0ecnevyeHne 00yueHust

PEKOMEHJyeMbIX  y4eOHBIX  W3JaHH,

JOTIOJTHUTEIIBHOM JINTEPATYPBI

OcHoeéHble UCMOYHUKU:

HNuTepHeT-pecypcos,

1. Crapony6uena, I'.I1. Kypc nekmuit no ¢puszuke (Mexanuka, MOJIEKyIsipHas
¢bu3MKa, TepMOJUHAMUKA. DIEKTPUUECTBO U MAarHeTU3M) [ DIEeKTPOHHBIN
pecypc] : yue6. nmocobue / I'.I1. CrapoayOuera, A.A. XaieHko. —
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o1 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 No 15-®3, ot 05.05.2014 Ne 84-D3,
oT 27.05.2014 Neo 135-D3, ot 04.06.2014 Ne 148-D73, ¢ u3M., BHECEHHBIMU
®enepanbHbIM 3aK0HOM OT 04.06.2014 Ne 145-@3, B pen. Ot 03.07.2016,
c u3M. ot 19.12.2016.)

2. Tlpuxa3z MunucrepctBa obpazoBanus u Hayku PO ot 31 nexabps 2015 T.
N1578 "O BHeceHUn U3MEHEHH B (peepalIbHbIN TOCY1apCTBEHHbBIN
o0Opa3zoBaTeNbHbIN CTaHJAPT CPEAHETO 00111eT0 00pa3oBaHus,
YTBEPKJICHHBIN TTpHKa30M MUHHUCTEPCTBA 00pa30BaHMS M HAYKH
Poccuiickoint @enepanuu ot 17 mag 2012 r. N413"

3. IlpumepHasi ocHOBHasi oOpa3oBaTeibHas MporpamMma CpPEIHETo OOIIero
oOpa3oBaHus, OJI00peHHas  pelieHueM  (eaepalbHOrO0  yuyeOHO-
METOJUYECKOT0 OOBEIMHEHHS 10 00IIeMy 00pa30BaHUIO (TIPOTOKOJ OT 28
utons 2016 r. Ne 2/16-3).

JlonoIHNTEIbHbIE HCTOYHUKMN:

1. ®upcos A.B. duszuka qans mnpodeccuii U CHEMUAIBHOCTEH
TEXHUYECKOT0 M €CTECTBEHHO-HAy4YHOTO Tmpoduiei: ydyeOHUK s
0o0pa3oBaTeNbHBIX yUpexIeHUN cpea. mpod. oOpazoBanus / nmoxa pexa. T.H.
Tpodumosoii. — M., 2014.

2. JmutpueBa B.O. «®Duzuka s npodeccuii U CEHUATBHOCTEN
TEXHUYECKOro mnpopuis». YUeOHUK i1 CTYIJEHTOB 00pa30BaTesIbHbBIX
yUpexAeHUN cpenHero npodeccruoHasbHOro 00pa3oBanus. - M.: «AkaneMusy,
2014 .-586 c.

3.

HNuTepHeT- pecypcsbl:

1. Internet pecypchl: caiiTbl yueOHBIX 3aBeneHuii PO
2. CailT 3K0I0rHYeCKOro MPOCBEIIeHUS WWW.ecoculture.ru
3. www.fcior.edu.ru (PenepanbHbIii HEHTP WHGOPMAIIMOHHO-

oOpaszoBaTelbHBIX pecypcoB). wwww.dic.academic.ru (Axkagemuk. CnoBapu
u sHuukiaoneauu). www.booksgid.com (Boo” Gid. DOnektpoHHas
oubanoTeka).

4. OO6pa3zoBarenbHbIe pecypchl HHTEpHETa. Du3nka [ DNEeKTPOHHBIN pecypc]:
Pexxum nocrtyna: http://www.alleng.ru/edu/phys9.htm ([lata o6pamienus - O1.
09. 2014r.).
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5. ®wusuka B aHMMalMAX [DIEKTpOHHBIA pecypc]: Pexum gocryna:
http://physics.nad.ru/ (lara oopamenus - 01. 09. 2014r.).

6. @usuka mig ciaymarenet CI10 [Dnexktponnsiil pecypc]: Pexxum gocrymna:
https://sites.google.com/site/physicsqp/home/fizika-dla-slusatelej-otdelenia-spo
(dara obopamenus - 01. 09. 2014r.).

7. KnacchHas ¢usuka st 10003HaTENbHBIX [ DIEeKTPOHHBIN pecypc]: Pexum
noctyma: http://class-fizika.narod.ru/10-11_class.htm (/lata o6pamenus - 01.
09. 2014r.).
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4. KOHTPOJIb U1 OLIEHKA PE3YJbTATOB OCBOEHUSI YYEEHOM

JUCLMITJIMHBI

KoHTponb # oOILIEHKa pe3yJlbTaTOB OCBOCHUS Y4YE€OHOM MMCIMIUIMHBI OCYIIECTBIISETCS

npenoaaBareyicM B IIPOHCCCC TECTUPOBAHUA,

VH]JIUBUYJIbHBIX 3aJaHUN

a TaKXXC BbIIIOJHCHUA O6y‘{aIOIJ_[I/IMI/IC}I

Conepxanue
o0yueHust

XapaKkTepuCTHKA OCHOBHBIX BU/J0B
AeATeTbHOCTH 00y4arommxcs (Ha
YPOBHE YueOHBIX /IeiiCTBHIl)

DopMBbI U METObI
KOHTPOJISI M Oll€eHKHU
pe3yJbTATOB 00yUeHUs

BBenenue

YMeHusi IOCTaHOBKH Iiesien
NEeSITeNbHOCTH, TUTAHUPOBAHUS COO-
CTBEHHOM JeSATENbHOCTHU IS
JOCTUKEHHUSI TIOCTABJICHHBIX LENEeH,
NpEIBUICHHS BO3MOXKHBIX PE3YJIbTAaTOB
3TUX JEHUCTBUH, OpraHU3aINKI
CaMOKOHTPOJISI ¥ OLIEHKU TOTYyYEHHBIX
pe3yJbTaTOB.

Pa3BuTHE ciocoOHOCTH SICHO U TOYHO
u3JIaraTthb CBOM MBICIIH, JIOTHUECKU
000CHOBBIBATh CBOIO TOUKY 3pEHUS,
BOCIPUHUMATh U aHAJTH3UPOBAThH
MHEHHS cOOeCeTHUKOB, TPU3HABas
IPaBo APYToro 4ejaoBeKa Ha HHOE
MHEHHE.

[TpousBenenue n3MepeHus pU3NIECKUX
BEJIMUMH U OlLIEHKA I'PaHUIIBI
MOTPEIIHOCTEN U3MEPEHUH.
[IpencraBieHne rpaHullbl
MOTPEIIHOCTEN U3MEPEHUH TIPH
MIOCTPOCHUU TPadUKOB.

YMeHue BbICKa3bIBaTh TUIIOTE3bI IS
00BsICHEHHS HAOTIOaeMbIX SIBICHUH.
YMeHnue npeanaratb MOAENTH SIBJICHUM.
VYkazaHue rpaHuil IPUMEHUMOCTH
buznyeckux 3aKoHOB. M3noxxenue
OCHOBHBIX TIOJIO’KEHUIN COBpEMEHHOU
HAYYHOU KapTUHBI MUpA.

[TpuBeneHne NpUMepOB BIUSHUS
OTKPBITHH B (pU3UKE Ha MPOTpecc B
TE€XHHUKE W TEXHOJIOTHH MPOU3BOJICTBA.

Ncnonp3oBanne NHTEpHETA J71s1 TOUCKA
uHbOpMaIUN

1. ®poHTanbHbIE U
HWHAWBHUYaAJIbHBI
e Oecenbl

1. MEXAHHMKA

Kunematuka

[IpencraBieHne MexaHM4ECKOTO
JBIKEHUS TeJla YPAaBHCHUSIMU 3a-
BHCHMOCTH KOOPJHMHAT U IPOECKIUEN
CKOpocTH OT BpeMeHHu. IIpencrasienue
MEXaHUYECKOTO JBHKEHUS Tea
rpadukamMu 3aBUCUMOCTH KOOPJUHAT U
IIPOEKIMEN CKOPOCTH OT BPEMEHHU.
Onpenenenre KOOpAUHAT MPOUIEHHOTO
IIyTH, CKOPOCTH U YCKOPEHHUsI TeJa 110
rpadukam 3aBUCUMOCTH KOOPJUHAT U
IIPOEKIUI CKOPOCTH OT BPEMEHHU.
Onpenenenre KOOpAUHAT POUIEHHOTO
IIyTH, CKOPOCTU U YCKOPEHHUS TeJa 10
YPAaBHEHUSIM 3aBUCHMOCTH KOOPJMHAT U
IIPOEKIUI CKOPOCTH OT BPEMEHHU.
[IpoBenenue CpaBHUTENBHOTO aHAJIN3A
PaBHOMEPHOT'O U PaBHOIIEPEMEHHOIO
JIBYOKCHHU.

1. ®poHTaJdbHBIC U
WHAWBUIYaIbHbI
e Oecenpl

2. Kaprouku —
3a/1aHus

3. CamormpoBepka 1
B3aUMONPOBEpPKA
pabor




YKa3aHue HUCIIOIb30BaHUS
NOCTYNATEIbHOTO U BPaIIaTeIbHOIO
NIIBIOKEHHUH B TEXHUKE.

[IpnoGperenue omnbiTa padbOTHI B IpyIIIe
C BBITIOJIHEHUEM PA3JINYHBIX
COLMAJIbHBIX POJICH.

Pa3paboTka BO3MOKHON CUCTEMBI
JEMCTBUNA U KOHCTPYKINHN JUISt
9KCIIEPUMEHTAIILHOTO ONPEEIICHUS
KHUHEMAaTUYECKUX BEJIUYHH.

[IpencraBnenne wHGOPMAIUU O BHIAX
JIBIDKEHUS B BUJIE TaOJIHIIBI

3aKOHBI MEXaHUKH
HrbioTona

OObsicHEHNE JEeMOHCTPALMOHHBIX
3KCIEPUMEHTOB, MOATBEPKIAIOIINX
3aKOH UHEPLIMU

N3mepenne maccel Tena
H3mepenne cuibl B3aMMOACHCTBHS TEN
Brruncnenue 3HaueHus CUil 1o
M3BECTHBIM 3HAYEHUSAM Mace
B3aUMOJICUCTBYIOIINX TET U UX
YCKOpPEHHI

Brliuncnenue 3HaueHus1 yCKOPEHUH Tel
10 U3BECTHBIM 3HAYECHUSM
JEHCTBYIOIIMX CHJI U MACC TEJ
CpaBHEHHE CHUIIBI ICUCTBUS U
MPOTHUBOJEHCTBHUS

[IpuMeHeHne 3aKk0Ha BCEMHPHOTO
TATOTEHMS IIPU pacyeTax CUil U
YCKOPEHHI B3aUMOJIEHCTBYIOIINX
TeN

CpaBHEHHE YCKOPEHHsI CBOOOTHOTO
nazeHus Ha riaHetax ColHeYHOU
CHUCTEMBI

Brigenenue B TekcTe yueOHUKA
OCHOBHBIX KaT€rOpUi HayqYHOU
uHbOopMaIuu

1. ®poHTanbHBIEC U
WH/IMBUYaJIbHBI
e Oecenpl

2. Ilpaktnueckas
pabora

3aKkoHBI COXpaHeHUs!
B MeXaHHUKe

[IpumeneHne 3aKkoHa COXpaHEHUS
UMITYJIbCA JIJIs1 BBIYUCIICHUS] N3MEHECHUIA
CKOpOCTEH TeJl MPU UX
B3aUMOJIEUCTBUIX.

N3mepenne paboThl CUIT U U3MEHEHNE
KHHETHYECKOW SHEPTHH TeJa.
Brruucnenue paboThl CUIT M1 U3BMEHEHHS
KHHETHYECKOW SHEPTHH TeJa.
Brrurciienne moTeHUHAIbHON YHEPTUHU
T€J1 B TPABUTAIIIOHHOM IIOJIE.
Onpenenenre NOTEHIUATBHOW SHEPTUH
yrpyro neopMupOBaHHOTO TeJia TOo
W3BECTHOM JepopMaIiuu 1 )KECTKOCTH
Telna.

[IpumeneHne 3aKoHa COXpaHEHUS
MEXaHUYECKON IHEPTUU TIPH pacueTax
pe3yJIbTaTOB B3aUMOJICUCTBUU T
TPaBUTAIMOHHBIMH CHJIAMH U CUJIAMU
YIOPYTOCTH.

YKazaHue rpaHuIl MPUMEHUMOCTH
3aKOHOB MEXAHHUKH.

VYkazanue y4eOHBIX AMCHUUIUIMH, IpH

3. O®poHTaJIbHBIC U
WHANBUIYaIbHbI
e Oecenpl

4. Ilpaxktuueckas
pabora
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HN3YyUCHUHA KOTOPBIX
3dKOHBbI COXPAaHCHUA

HCIOJIB3YIOTCA

2. OCHOBBI MOJIEKYJISPHON ®U3UKH U TEPMOJIUHAMUKH

" CITyKaIuX JiyIs 000CHOBaHUS
MOJICKY I PHOH MOJICKYJISIPHO-KMHETHYECKOW TEOpHU C M TPYTIIOBLIC
KHHETHYeCKOH (MKT). MUChMEHHBIC
Teopuu. UneanbHplii | Pemienue 3a1ay ¢ npuMeHeHHEM paboTHI
ras OCHOBHOTO YPaBHEHHs MOJICKYJISPHO- 2. PasHOypOBHEBbIe
KWHETHYECKON TEOPUH Ta30B.
Onpeenenne napaMeTpoB BEMIECTBA B TCCTBI
ra3000pa3HOM COCTOSIHUM Ha 3. ®poHTaIbHBIC U
OCHOBAaHUHU YPaBHCHUA COCTOAHUSA UHIAUBUIYaTbHBI
U/ICTBHOTO Tra3a.
e Oecenpl
Omnpeznenenue napaMeTpoB BELIECTBA B a
ra3000pa3HOM COCTOSIHUH U
HPOMCXOSAIINX MTPOLIECCOB IO
rpadukam 3aBucumoctu p (T),V (T), p
V).
KCIIEPUMEHTAJILHOE MCCIIeIOBAHNE
3asucumocty p (T), V (T), p (V).
[IpencraBnenue B Bujae rpaduKoB
U30XOPHOT0, M300apHOTO U
U30TEPMHUYECKOTO POIIECCOB.
Brruucnenue cpeHe KHHETUYECKON
SHEPTUU TEIUIOBOTO JBMXKEHUS MOJICKYJI
110 U3BECTHOH TeMIepaType BELIeCTBa.
BrickaspiBanue THIIOTE3 JUTST
OOBSICHEHUS] HAONIOIAEMBIX  SIBIICHHU.
VYkazaHwe  TpaHdll  TPUMEHUMOCTH
MOJICIA «UICATBHBIN Ta3» M 3aKOHOB
MKT
OCHOBBI H3mepeHne KoIu4ecTBa TEIUIOTHI B 1. VHaMBHAyaIbHEL
nporieccax Terionepenaun. Pacuer
TEPMOAMHAMMKH KOJIMYECTBA TETJIOTHI, HEOOXOIUMOTO C M TPYTITOBLIC
JUTA OCYIIIECTBIICHUA 33 IaHHOTO INHUCbMCHHBIC
mpoliecca ¢ Teruonepenaveii. Pacuer paboThI
U3MEHEHUs! BHyTPEHHEH SHepTUuu Tell, 2. Pa3sHOYpOBHEBbIE
paboTHI U epeJaHHOTO KOJTHYECTBA
TEIUIOTHI C UCTIOJIE30BAHUEM TIEPBOTO TCCTRI
3aKOHA TEPMOAMHAMHUKH. 3. ®ponranbHbe U
Pacuer pa6OTBI, COBCPHICHHOM I'a30M, WHIAWBUAYaIbHBL
no rpaduky 3aBucumocTH p (V). e Gecems!

Brruncnenue paboTsl rasa,
COBEpUICHHON MIPU U3MEHEHUHU COCTOSI-
HUS TI0 3aMKHYTOMY LIUKITY.
Brerancnenue KITJI mpu coBepienun
ra3oM paboThI B Ipolieccax U3MEHEHHUs
COCTOSIHHS TI0 3aMKHYTOMY IIUKITY.
OOBsicHEeHNEe TTPUHITUIIOB ACHCTBUS
TEIUIOBBIX MalIvH. JleMOHCTpanus poiau
(hU3UKH B CO3/IaHUU U
COBEPIICHCTBOBAHUH TETUIOBBIX
JIBUTATENICH.

H3noxxeHue cyTu 3KOJOTUIECKIX
npo6iieM, 00yCIOBIEHHBIX PaboTOM
TEIUIOBBIX JABUTATENICH U MPEIOKECHHE
MyTU UX PEIICHUs. YKa3aHHue IPaHul]
MPUMEHUMOCTH 3aKOHOB
TEPMOJMHAMUKHU. Y MEHHE BECTH
JTIAJIOT, BBICIYIINBATh MHEHHE
OMIOHEHTAa, YYaCTBOBATh B IUCKYCCHUH,




OTKPBITO BBIPAKATh U OTCTAUBAThH CBOIO
TOYKY 3pPECHHUS.

VYkazanue y4eOHBIX AUCIUIUIAH, TpU

W3Y4YEHUU KOTOPBIX HCIIONB3YIOT
y4eOHBIN Marepuall «OCHOBEI
TEPMOJMHAMKI))

CaoiicTBa napos, g3MePeHHe BJI&KHOCTH BO31yXa. NunuBunyansHbI

. acyer KOJINYECTBA TEIUIOTHI,

KUAKOCTEN, HEOOXOAUMOTO JUJIi  OCYIICCTBIICHHS © 1 IPyNIIOBBIC

TBEPABIX TEJI mpouecca Mepexojila  BElecTBa U3 NACbMCHHBIC
OJTHOI'0O  arperaTHoro COCTOSIHUS B paboTsI
JIpyroe. Pa3znoypoBHeBbIE
DKCIEPUMEHTATHHOE HCCJIEIOBAHUE
TETIOBBIX CBOWCTB BEIIIECTBA. TCCThI
[IpuBenenne NpPUMEPOB KaNUIUIIPHBIX OpoHTaNIbHBIE U
SIBIICHHI B 6BITy, mpupoac, TCXHUKE. WHIWBHUYaIbHBL
UccinenoBanne MeXaHHMYECKUX CBOWCTB e Gece sl
TBEPJIBIX TeN. [Ipumenenue
bU3NYEeCKUX TIOHSATUH H 3aKOHOB B
y4eOHOM Marepuae npodeccuo-
HaJLHOTO XapakTepa.
Hcnonb3oBanne MHTEpHETA 7151 TOUCKA
uHbpopMaluu 0  pa3paboTkax W
MPUMEHEHUSX COBPEMEHHBIX TBEPJIbIX U
aMOp(HBIX MaTEPHAIIOB

3 DJIEKTPOJIJMHAMHKA

JIEeKTPOCTATHKA Brrunciaenue cuir B3auMOIeHCTBUS Kaprouku —
TOYEUYHBIX YJIEKTPUICCKUX 3aPSIOB. 3aaHus
Brruucnenue HanpspKeHHOCTH KOHTpOJIBHBIC
AJIEKTPUUECKOTO MOJIsl OTHOTO U He- BOIIPOCEL
CKOJIBKMX TOUYEUYHBIX 3JEKTPUUECKUX p
3apsA0B. Beluncnenne noreHnuana WNunnBuayanbHbI
AIEKTPUUECKOTO MOJIsl OTHOTO U € ¥ TPYTIOBBIC
HECKOJIbKHX TOUYEUYHBIX JIEKTPUUECKUX MHCEMEHELIE
3apsioB. U3mepenue pa3HOCTH T10- 6
TEHIINAJIOB. paboTeI
N3mepenue sHepruu JIEKTPUUECKOro Pedepatst

10JIs 3apsKEHHOT0 KOHJIEHCAaTopa.
Brruucnenue 3Hepruu JIEKTPUUECKOTO
N0JIs 3apsDKEHHOT0 KOHJIEH caTopa.
Pa3zpaboTka muaHa 1 BO3MOKHOW CXEMBI
JIEUCTBUIM SKCIIEPUMEHTAIIBHOTO
OTpEICICHUS AIEKTPOEMKOCTH
KOHJICHCATOpa U JUAJICKTPUUECKOU
MIPOHUIIAEMOCTH BEIIECTBA.

HpOBeI[eHI/Ie CPaBHHUTCJIBHOI'O aHAJIM3a
TpaBUTAIUOHHOT'O n 9JICK-
TPOCTATHYCCKOI'O moJiei

IMocTOSIHHBIN TOK

OO®bsicHeHHEe TPUPOJIBI AJIEKTPUUECKOTO
TOKa B METaJUIaX, JIEKTPOJIUTAX, Ta3ax,
BaKyyMe U MOJyPOBOTHUKAX
[IpumMeHeHne AIeKTPOIn3a B TEXHHUKE
[TpoBeneHne cpaBHUTEIBHOTO aHAN3a
HECaMOCTOSITEIILHOTO M CAMOCTOS-

TEJIBHOTO Ta30BBIX Pa3psAI0B
H3mepeHne MOIHOCTH JIEKTPUUECKOTO
toka. U3mepenne 3J1C 1 BHyTpeHHETO
COTNPOTHUBIICHUSI UCTOYHHKA TOKA.
Brinonnenue pacueToB cUiIbl TOKA U
HaIpsHKEeHUM Ha yYacTKax

OpoHTaNbHBIE U
WHJUBUTy AJIbHBI
e Oecenbl
NunuBuyansHbl
€ ¥ TPyIIOBbIE
MMCbMEHHbIE
paboThl
KonTponbHbie
BOIIPOCHI
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aeKkTpudeckux meneil. OObICHeHHE Ha
IpUMepE IEKTPUUECKOH LEeNH ¢ ABYMS
uctoynukamu Toka (3/1C), B kakom
Clly4ae UCTOYHUK IJIEKTPUUECKOM
SHEPTUH padOTAET B PEIKUME
reHepaTopa, a B KAKOM — B PEXKUME
norpeourens.

Omnpenenenue TeMnepaTypbl HUTU
HakajnuBaHus. M3mepenue sJiek-
TPUUYECKOT'O 3apsijia AIEKTPOHA.

CHsTHE BOJIBTAMIIEPHOM
XapaKTePUCTUKHU AUOAA.

[IpoBenenue cpaBHUTENBHOIO aHAINU3A
HOJIyTIPOBOJIHUKOBBIX JHOJ0B U
TPHUOOB.

Hcnonb3zoBanue MHTEpHETA MJIs1 HOKCKA
uH(pOpMaIH O NEPCIIEKTUBAX Pa3BUTHUS
HOJIYTIPOBOTHUKOBOM TEXHUKHU.

VYcraHoBKa — MPUYMHHO-CIIEICTBEHHBIX
CBsI3el

MarnutHble
ABJICHUSA

W3mepenne HHIYKIIMH MAarHUTHOTO
noJsi. Beraucienue cui, I1eMCTBYIOIIUX
Ha MPOBOJIHUK C TOKOM B MarHUTHOM
noJe.

Brrurciienue cui, AEMCTBYIONIUX Ha
SIIEKTPUYECKUN 3apsl, IBUKYIIUNUCS B
MAardUTHOM IIOJIE.

Hccnenosanue sBieHuit
AJICKTPOMArHUTHON WHIYKITUH, CAMOWH-
TYKITAH.

Brruncnenue sHepruu MarHUTHOTO
TOJIAL.

OO0bsicHeHre TIPUHITUTIA JCHCTBUSA
3JIEKTPOIBUTATEIIS.

OOBsicHeHNEe TIPUHITUTIA JCHCTBUSA
reHepaTopa 3JEKTPUYECKOro TOKa U
AJICKTPOU3MEPHUTEIBHBIX TTPUOOPOB.
OO0BsicHeHre TTPUHITUTIA JCHCTBUS MacC-
criektporpada, ycKkopuTeneu
3apsOKeHHBIX YacTull. O0bsicHEHNe
POJIM MAarHUTHOTO TIOJIST 3€MJTH B )KU3HU
pacTeHui, )KUBOTHBIX, YEITOBEKA.
[IpuBenenne mpuMepoB MPAKTHUECKOTO
MIPUMEHEHHUS U3yYCHHBIX SIBJICHUH,
3aKOHOB, IPUOOPOB, YCTPOICTB.
[IpoBeneHre CpaBHUTEIIBHOTO aHAN3a
CBOMCTB 3JIEKTPOCTATUYECKOTO,
MAarHuTHOTO U BUXPEBOTO
3JIEKTPUYECKUX TOJIEH.

OObsicHeHHe Ha TNpUMEpPEe MarHUTHBIX
SBJICHUH, ToueMy (U3UKY MOXKHO
paccMaTpUBaTh KaK METAAUCIUILIINHY

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

4 KOJEBAHUSA U BOJIHBI

Mexannueckue
KoJIe0aHus

HccenoBaHre 3aBUCIMOCTH TIEPHO/Ia
KOJIeOaHNIT MaTEMaTHYECKOT'O
MasiTHUKA OT €T0 JUIMHBI, MACChI U
aMIUIUTY 1Bl KonieOanuii. MccnenoBanue
3aBUCHMOCTH TIepH0J1a KoeOaHuit
rpy3a Ha MPY>KHHE OT €r0 MacChl U
YKECTKOCTH TIPYKUHBI. Berancienne
Teproia KoJIcOaHU MaTeMaTHIECKOTO
MasTHUKA 110 H3BECTHOMY 3HAYCHHUIO
ero JUIMHBl. Berancienne nepuoaa

@poHTaNIbHBIE U
WHUBUTy aJIbHBI
e Oecenpl
Kaprouku —
3aJlaHus
Pa3noypoBHeBbIE
TECTBI




Kosie0aHu rpy3a Ha MPYKUHE 110
W3BECTHBIM 3HAYCHHSM €T0 MacChl U
KECTKOCTH MPYKUHBL. BeipaboTka
HaBBIKOB BOCITPUHUMATb,
aHAIM3UPOBaTh, IEpepadaThIBaTh U
NPEAbSBIATh HHPOPMAIIHIO B
COOTBETCTBHUH C TIOCTaBJICHHBIMU
3a7avaMu.

[IpuBenenue [IPUMEPOB
aBTOKOJIE0ATENbHBIX MEXaHUYECKHX CH-
creM. llpoBenenne kimaccuukanuu
Kosie0aHui

Yupyrue BoJIHbI

N3MepeHne 1JIMHbI 3BYKOBOUM BOJIHBI 110
pe3yabpTaTaM HaOIrOACHUI
UHTEpEPEHITNN 3BYKOBBIX BOJIH.
HaOmronenne u 00bsICHEHNE SIBIIEHUNA
uHTepdepeHn 1 TudpaKun
MEXaHUYECKUX BOJH.

[IpencraBnenne ob6nacTeit MpUMEHEHUSI
yIbTPa3ByKa U MEPCTIEKTUBBI €TI0
WCTIOTH30BAaHUS B PA3JIMYHBIX 00JIaCTAX
HayKH, TEXHUKH, B MEIUIIMHE.

N3noxxenue  CcyTM  BKOJOTMYECKHX
npo0iieM, CBSA3aHHBIX C BO3JEHCTBHEM
3BYKOBBIX BOJIH HA OPraHU3M Ye€JIOBEKa

OpoHTaNIbHBIE U
WHJUBUTy aJIbHBI
e Oecenpl
Kaprouku —
3aJlaHus
Pa3noypoBHeBbIE
TECTBI

JIEKTPOMATHUTHBbIE

KoJIe0aHus

Habmionenue ocruuiorpaMm
TapMOHHYECKHUX KOJICOAHUH CHUITBI TOKA
B LIEIIH.

H3mepenue 351eKTpoeMKOCTH
KOHJIeHcaTopa. Mi3mMepeHne NHIyKTHB-
HOCTb KaTYIIIKH.

Hccnenosanue sBiaeHus
3JIEKTPUYECKOTO PE30HAHCa B
MOCJIeI0BATEIbHOM IICITH.

IIpoBenenue aHaJIoTruu MEKY
(u3MUeCKUMU ~ BEIMYMHAMH,  Xapak-
TEPU3YIOIIUMU MEXaHUYECKYIO u
3JIEKTPOMArHUTHYO KoJie0aTebHbIE
CHCTEMEI.

Pacuer 3HaueHumi cCHIBI TOKAa H
HampsDKeHUsT Ha  JJIeMEHTaxX  Lenu
MEePEMEHHOT0 TOKa.

HccnenoBanne mnpuHIMIA JCHCTBUS
TpaHchopmaropa. HccnenoBanue
NpUHLIMIA  JeHCTBUS ~ TeHeparopa
IIEPEMEHHOT0  TOKa. lcmonb3oBaHue
Wurteprera s nmoucka nHGOpMauU o
COBPEMEHHBIX  Ccrocobax  Iepenadu
IIEKTPOIHEPIUU

@pOHTAIBHBIEC U
WHAUBUYaJIbHbI
e Gecenbl
Kaprouku —
3aJlaHus
PasnoypoBHEBBIE
TECTBI

DJIeKTPOMATHUTHbIE

BOJIHBI

OcymiecTBieHUEe  paguoriepesadyd |
panuomnpuemMa. MccnenoBaHnue CBOWCTB
AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO
MOOHMIIBHOTO TeedoHa.

Pa3BuTHe IEHHOCTHOTO OTHOIICHHUS K
I/I%yqaeMBIM Ha ypokax (pu3uKu
00BEKTaM U OCBAaBACMBIM BHIaM
nesitennbHOCTH. OOBSICHEHUE
NPUHIUITHATBHOTO Pa3IMYHsI IIPHUPOTBI
YIPYTHX U 3JICKTPOMArHUTHBIX BOJIH.
N3n0keHne cyTH SKOJIOTUIECKUX
npo0JIeM, CBSI3aHHBIX C
JIEKTPOMATrHUTHBIMH KOJICOAHUSIMU 1

OpoHTaNBHBIE U
WHJUBUTy AJIbHBI
e Oecenpl
Kaproukn —
3aJlaHus
Pa3HoypoBHEBEIE
TECTBI
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BOJTHAMH.
OObsicHEHHE POJIM AJIEKTPOMArHUTHBIX
BOJH B COBPEMEHHBIX HCCIIEIOBAaHHIX
Beenennon

5 OIITUKA
Hpupo}la cBeTa HpI/IMeHeHI/Ie Ha MpPaKTUKE 3aKOHOB 1. I/IHI[I/IBI/I)IyaJII)HI)I
OTpPaKEHHUS U IPETIOMJICHUS CBETA MPHU
pelIeHnH 3a/au. C M TPYTIIOBLIC
OnpeneneHne CIEKTPATbHBIX TPAHUIL IMNCbMCHHBIC
YYBCTBUTEIHLHOCTH YEJIOBEUECKOIO paboTsI
[J1asa. 2. CamompoBepka u
YMeHne CTpouTh N300paKeHUs
IpEIMETOB, JaBaeMble JIMH3aMu. Pacuer B3aMMOIIPOBEPKA
PacCTOSIHUS OT JIMH3BI 10 U300paKeHUS pabor
IlgpeﬂMeTa- . 3. WuauBuyalibHbI
acyeT ONTUYECKOM CHUJIbI JTUH3BI. & MPOEKTHBIE
H3mepenne poKkycHOro pacCTOSHUS
JIMH3BL. 3alaHnsA
HcnpiTanue Moaened MHKPOCKOIA H
TeJecKona
BouiHOBBIe cBojicTBa | HAOIIONCHNE SIBICHIIS HHTIEIP%CPCHHHH 1  HuaauBumyasbHbI
3JIEKTPOMAarHuTHBIX BoJiH. HaOmronenue
cBeTa SABJCHIS THDPAKIIHH € ¥ ITpYyNIoOBbIC
3JICKTPOMAarHUTHBIX BOJIH. HaGmronenue IMNCbMCHHBIC
SIBJICHUS TIOJISIPU3ALINH paboTsI
3JIEKTPOMAarHUTHBIX BOJIH. MI3Mepenue 2 CamonpoBepka 1
JUTMHBI CBETOBOI BOJIHBI I10
pe3ysbTaTaM HabJII0IEHUS ABIICHUS B3aHMOTIpOBCpKa
uHTepdepeHiuu. Habmonenue sBieHus pabort
nudpaknuu cBeta. Habmonenne 3 VHIMBHIyaIbHEI
ABJICHUSA MOJIAPU3ALNU U JUCTICPCHH & MPOCKTHBIE
cgerta. [louck pa3znuuuii u cxo/cTBa
MEXIY AU(PaKIMOHHBIM U 3alaHus
JUCTIEPCUOHHBIM CIEKTPaMHU.
[IpuBeneHne TPUMEPOB TMOSBICHUS B
OPUPOJE U HCIOIb30BAHUS B TEXHUKE
ABJIEHUIN MHTepdepeHnr, AUPPaKIUH,
NoJIIpU3allid U JIUCIIEPCUU  CBETAa.
[lepeuncnenne METOJIOB  TO3HAHMS,
KOTOpbIE MUCITOJIb30BAHBI NPU U3yUYEHUU
YKa3aHHbBIX SBJICHUN
6 OCHOBbI CIIEIMAJIBHOU TEOPUU OTHOCHUTEJIBHOCTH
OcHOBBI OOBsicHEeHHE 3HAYMMOCTH OTIbITa 1 TectupoBanue
crenuaJIbHOI Maiikenscona-Mopiu 2 Ilpakrtuueckas
Teopuu ®opmynupoBaHUE OCTYIATOB pabota
OTHOCHTEJIbHOCTH OO0bsicuenune ¢ dexra 3aMeIeHuUs 3 ®poHTaJbHBIC U
BpPEMEHHU UHAUBUYaIbHbI
Pacuer sHepruu nokosi, uMITyJibca, e Oecenbl
SHEPrUU CBOOOIHOM YaCTHIIbI
BripaboTka HaBBIKOB BOCIIPUHUMATD,
aHAJIM3UPOBATh, lepepadaThIBaTh U
PEIbABIATH HHPOPMAIIIIO B
COOTBETCTBHUHU C IMOCTABIEHHBIMU
3aJla4aMHu
7 DJIEMEHTBI KBAHTOBOU ®U3UKHU
KBanToBasi ontuka | HaGmronath GOTOANEKTpHUYECKUIA 4 TecrupoBanue
s dekr. O0bsicHATh 3aKoHbI CTONIETOBA 5 Ilpaktuueckas




" JaBJICHUEC CBCTA HA OCHOBC

KBAHTOBBIX IIPEJICTABICHUN.
Pacuer MakcuManbHOM KHHETUYECKON
SHEPTUM JIEKTPOHOB MPU
%OToaneKTqueCKOM s dexkre.
npeaeneHue paboThl BBIXO/1a
JJEKTpOHa MO TIpaduKy 3aBUCHMOCTH
MAaKCUMaJIbHOW KMHETHYECKOW SHEPIUH
(OTORIEKTPOHOB OT YacTOThl CBETA.
W3mepenue paboThl BBIX0A SJIEKTPOHA.
[lepeuncnenue npubOOpPOB yCTAHOBKH, B
KOTOPBIX MIPUMEHSIETCA 6es3-
WHEPIIMOHHOCTh £0T03¢)q)eKTa.

OO0®bsicHeHnE KOPITYCKYJISIPHO-
BOJIHOBOT'O Tyanu3ma CBOWCTB
¢ororoB. OOBSICHEHNE POJIM KBAHTOBOM
ONITHKH B Pa3BUTHUH COBPEMEHHOH (-
3UKH

pabota
OpoHTAIBHBIE U
WHUBUTy QJIbHBI
e Oecenbl

dusuxka atoma

Brrurcnenue quHel BOJIHbI e bpoiis

YaCTHULBI
C U3BECTHBIM 3HAYECHHEM UMITYJIbCA
HabmroeHne TuHeHyaThIX CIEKTPOB.
Pacuer 4acTOTHI ¥ IJIMHBI BOJIHBI
UCITyCKaeMOI'0 CBETA IIPU IIEPEX0e
aToma BOJOpPOJa U3 OJHOIO
CTalMOHAPHOI'0 COCTOSIHUSA B IPYIOE€.
OOBsCHEHNE TIPOUCXOKICHUS
JIMHENYaToro CIEKTpa aToMa BOJOpoaa
U pa3ian4ys JIMHEWYaThIX CIIEKTPOB
pa3nnuHbIX razos. MccnenoBanue
JIMHENYaToro CIIEKTpA.

HccnenoBanue nmpuHIumna paboTel
JIIOMWHECLICHTHOHU JIaMIIbI.
Habmionenue u 00bsiCHEHHE PUHIINUIIA
nencreusd sasepa. [Ipusenenue
IIPUMEPOB UCIIOIB30BAHMS JIa3epa B
COBPEMEHHOM HAYKE U TEXHUKE.

HcnonwszoBanue MuTepHeTa a1 moucka
uHpOopMaIun 0 NEPCIEKTUBAX
IIPUMEHEHUs Ja3epa

N —

TectupoBanue
@poHTaNBHBIE U
WHJUBUTy aJIbHBI
e Oecenpl

duzuka aATOMHOTIO
sapa

[IpencraBneHne o xapakTepe 4eTbIPEX
TUNOB (PyHJaMEHTAJIBHBIX
B3aUMOJICUCTBUH JJIEMEHTAPHBIX

YaCTHUIl B BUJIE TaOIHIIBI

Habmonenue TpexoB anbga-dacTuil B
kamepe Bunbcona. PeructpupoBanue
SAJIEPHBIX U3ITyUYEHUH C IOMOIIBIO
cueTyuka ['eitrepa.

Pacuer sHepruu cBsi3u aTOMHBIX sJIEP.
Omnpenenenue 3apsaa U MacCOBOTO
Yyclia aTOMHOTO s1/Ipa, BOSHUKAIOIIETO
B pe3yJIbTaTe paJMOaKTUBHOTO pacmaja.
Breruncnenue sueprumu,
O0CBOOOXKArOIIEHCS TIPH
pPaZAMOaKTUBHOM pacmaje.
OnpeneneHre  NPOAYKTOB  sJIEPHOM
peaxuuu.

Brruncnenue sueprum,
0CBOOOKIAIOIIEHCS IPH SIIEPHBIX
peakuusix. [lonnmanue npeuMyIiecT u
HEJIOCTaTKOB MCIIOJIb30BAHMS aTOMHOM

N —

TectupoBanue
OpOHTAIBHBIC U
WHAUBUYaJIbHbI
e Oecenbl
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SHEPTUH Y UOHU3HUPYIOIIUX U3TyUYeHUN
B IIPOMBIIIJICHHOCTH, MEJIUIIUHE.
H3noxxeHne  CyTH  BKOJOTMYECKHX
po0JIeM, CBSI3aHHBIX ¢ OMOJIOTHUYECKUM
JeHCTBUEM paIuOaKTUBHBIX
U3ITy4YECHHM.

[IpoBenenue knaccuduxanum
3JIEMEHTAPHBIX YACTHUII 110 UX PU3HU-
YECKUM XapaKTepUCTUKaM (Macce,
3apsny, BpEMEHH KU3HU, CIUHY | T.10.).

IloHnmaHue  UEHHOCTEM  HAY4YHOTO
MO3HaHWS MHpa He BooOme s
YEJI0BEYECTBA B LIEJIOM, a JJI1 Ka)XA0ro
oOydaromierocss  JIMYHO,  LIEHHOCTEH
OBJIAJICHUS METO0M Hay4HOI'0
MO3HAHUS ISl JIOCTMIKEHUs yclexa B
T000M BUJIE MIPaKTUYECKON
JeATEIbHOCTH

8 SDBOJIIONNS BCEJIEHHOM

Crtpoenue n
pa3BuTHE BCEJICHHOM

Habmionenue 3a 38e31amu, JIyHOH 1
[UIaHeTaMu B Tejieckorl. Habmronenue
COJIHEYHBIX [IATEH C ITOMOILBIO
TEJIECKOIIa U COJIHEYHOTO SKpaHa.

UcnonwszoBanne MuTepHeTa AJig moucka
M300pKEHU KOCMHUYECKUX OOBEKTOB
u uHpopMaIMK 00 HUX OCOOEHHOCTAX
OOcyxieHne BO3MOXKHBIX CIICHAPUEB
spoironuu Beenennont. Mcnons3oBanue
HNHTepHeTa a1 MOMCKAa COBPEMEHHOM
UHPOpPMALMU O pa3BUTUU BceneHHOM.
Ouenka wuHGOPMAIMK C TO3HUIMH €€
CBOICTB: JIOCTOBEPHOCTH,
00BEKTHUBHOCTH, MTOJTHOTHI,
AKTYaJIbHOCTH M T. 1.

1 Tecruposanue
2  @pOoHTaJIbHBIE U
UHAVBUAYaJIbHbIE
Oecenpl

IBoJnonus 3Be3/.
I'unore3a
NMPOUCXOKIEHUS
CoHeYHO#i CHCTEMBI

Breruucnenue sueprum,
OCBOOOXKIAIOIIEHCS TTPH TEPMOSIIEPHBIX
peaKIusX.

dopMyarpoBKa MpodIIeM
TEPMOSIICPHOIN YHEPTETUKH.
OO0BbsicCHEHUE BIUSHUS COJTHEYHON
aKTUBHOCTH Ha 3emMitto. [lonumanue
POJIM KOCMHYECKHX MCCIICIOBAaHUH, UX
HAy4YHOT'O U SKOHOMHUYECKOTO 3HAUYCHHUS.

OOcyxeHre COBPEMEHHBIX THIIOTE3 O

IMPOUCXOKIACHHUHA CoJIHEYHOH CHUCTEMBI

1. WnauBumyasbHbI
€ TBOPUYECKHE
3aJlaHUs

2. TecrupoBanue




