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1 TACHOPT PABOYEN TPOT'PAMMBI YYEEHOM
JUCHUTIIMHBI «@PU3UKA»

1.1 Ob6s1acTh NpUMEHEHUA POTPAMMBI

Pabouas nmporpamma yueOHOW AMCLMILINHBI SBJISETCS YacThiO MPOTPAMMBI
noAroToBku cnenuainucToB B cootBeTcTBHH ¢ PI'OC CIIO no cnennanbHOCTIM:

21.02.17 TlonzemHas pa3paboTKka MECTOPOKICHHUI MOJE3HBIX MCKOMAEMBbIX,
BXOAALIEM B YKpynHeHHyr rpynmy crenuanbHocten 21.00.00 IIpukmannas
T'e0JIOTHUsl, TOPHOE JIEJI0, HeTera30BoE /10 U Te0e3Hs

1.2 MecTo y4yeOHOM TUCHMIUIMHBI B CTPYKTYpe NMPOrpaMMbl NOATOTOBKH
CIEeNUAJIMCTOB CPeAHero 3BeHa: IUCIUIUITMHA BXOAWT B 001Ie00pa3oBaTEIbHBIN
YYICOHBIN UK.

1.3 leau m 3aga4yu AUCUMILUIMHBI — TpeOOBaHHMsI K  pe3yJjbTaram
OCBOCHHS TUCIUILIMHBI:
B pe3ynbraTe 0ocBOCHUS TUCHUILUIMHBI 00YUYarOITUICS TOKEH YMeTh:

1 MPOBOJIUTH HAOIIOACHUS;

2 TJIAHUPOBATH U BBITIOJHATH SKCIICPHUMEHTHI;

3 BBIJIBUTATh TUIIOTE3bI U CTPOUTH MOJIENH;

4 NPUMEHSTh TIOJYYEHHbIC 3HAaHUS MO (QU3UKE M1 OOBSICHEHUS

pa3HOOOpa3HbIX (DU3UYECKUX SIBICHUW U CBOMCTB BEIIECTB, MPAKTUYECKOIO
WCIIOJIb30BaHUs (PU3NUECKUX 3HAHUM;

5 OIICHUBATh JIOCTOBEPHOCTh €CTECTBEHHO—HAay4YHOU MH(OpMaIINH;

6 WCIIOJIB30BaTh MPUOOPETEHHbIE 3HAHUS W YMEHUS IS DPEIICHUs
MPaKTUYECKUX 3a7ad IOBCEIHECBHOM KWM3HHU, oOecmedeHus Oe30macHOCTH
COOCTBEHHOW JKHW3HH, PaIMOHAJIBLHOTO  IPUPOAOINOIL30BAaHUS M OXpPaHbI
OKPY’KAIOIIEH CPEBI.

B  pesymbrare  OCBOGHHS ~ JAUCHUIUIMHBI  OOyYaromMMCsS  JOJDKEH
3HATH/MIOHUMATh:

1 CMBIC MOHSTUH: (U3UUYECKOe SIBJIECHUE, TUIOTE3a, 3aKOH, TEOpHs,
BEILIECTBO, B3aUMOJCHCTBHE, JJICKTPOMArHUTHOE TI0J€, BOJHA, (DOTOH, aToM,
aTOMHOE SIPO, HMOHU3UPYIOIIUE W3JIy4YeHHUs], IUJIaHeTa, 3Be3/la, TraJlaKTHKa,
Bcenennas;

2 CMBICT (PU3UYECKUX BEJIUYMH: CKOPOCTh, YCKOPEHHE, Macca, CHUJa,
UMITYJIbC, paboTa, MEXaHMUYECKas SHEPrus, BHYTPEHHsS SHEprus, abCOIIOTHas
TeMmreparypa, CpeAHsss KUHETHYecKash JHEPrusi 4acTHI] BEIIECTBA, KOJUYECTBO
TEIUIOTHI, 3JIEMEHTAPHBIN AJICKTPUUECKUN 3aps;

3 CMBICT (DU3UYCCKHX 3aKOHOB KJIACCHYECKOM MEXaHWKH, BCEMHPHOTO
TATOTEHUS, COXPAHEHUsS DSHEPruU, HUMIIYJbCa U DJIEKTPUUECKOTO 3apsja,
TEPMOJIUHAMHUKH, JIEKTPOMArHUTHOU UHIYKINH, (oTodPdekTa;



4 BKJIAJ] POCCHUICKUX M 3apyOEKHBIX YUEHBIX, OKa3aBIINX HAHOOJIbIIee
BJIMSIHUE HA pa3BUTUE (PUBHUKHU.

B pesynbrare ocBOoeHUsT y4yeOHOM JUCHUIUIMHBI y 0O0ydYarolerocs
bopMupyIOTCA CAeAYIONNUE 00IHe KOMIIETeHIMH:

OK 1. [loHuMath CymiHOCTh M COLIMAJIBHYIO 3HAYMMOCTh CBOEH Oymymiei
npodeccu, MPOSBIISITh K HEW YCTOMYUBBIA UHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO AESTENBbHOCTb, BHIOMpPATh THIIOBHIC
METOJbI U CIOCOOBI BBIMOJHEHHs] MpOo(ecCHOHANBHBIX 3a7ad, OLEHUBATh HX
3¢ (HEKTUBHOCTH U Ka4ECTBO.

OK 3. [IppuHuMaTh perieHus B CTaHJapTHBIX U HECTAaHAAPTHBIX CUTYalUsIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcyuiecTBiATh MOMCK U UCTOIB30BaHIE HHPOPMAIIH, HEOOXOAUMOM
U1 3((HEKTUBHOTO BBIIIOJIHEHUS MPOPECCUOHANBHBIX 33/1a4, MPOPECCUOHATBHOTIO
Y JINYHOCTHOT'O Pa3BUTHSL.

OK 5. Ucnonp3oBath HHHOPMALIMOHHO-KOMMYHHUKAI[MOHHBIE TEXHOJIOTHH B
npo(hecCUOHATBHOM JeATENbHOCTH.

OK 6. PaGotath B KOJJIEKTHMBE W B KoMmaHjae, d(PPEKTUBHO 0OIIATHCS C
KOJJIEraMH, PYKOBOJICTBOM, IOTPEOUTENSIMH.

OK 7. bparp Ha ce0s OTBETCTBEHHOCTh 3a pabOTy YJECHOB KOMAaHJbI
(MOIYMHEHHBIX ), 3@ PE3YJIbTAT BBIOJIHEHUS 3aJaHHM.

OK 8. CaMocTosTeNnbHO ONpeaeisaTh 3aJaud MNPOPECCHOHAIBHOIO U
JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCA CaMOOOpPa30BaHUEM, OCO3HAHHO TIAHUPOBATH
MOBBIIICHUE KBATU(PUKALIMH.

OK 9. OpueHTHpoBaThCS B YCIOBUSX YacCTOW CMEHBI TEXHOJOTHM B
poheCCUOHATIBHON JIEATEIIbHOCTH.

1.4. PexomeHnayemoe KOJMYECTBO YACOB Ha OCBOEHHE MMPOrpaMMbl
TUCHUNIHHBI:

MaKCHUMaJIbHOW yueOHO# Harpy3ku 242 4acoB, B TOM YHUCIIE:

00s13aTeIbHON ayAUTOPHOU yueOHOM Harpy3ku 161 dyacos;

caMOCTOATENbHOM paboThl 81 yacos.



2 CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIUILINHBI

2.1 O0bem yueOHOI AUCIUININHBI

Buj yueOHoi1 padoThl Koumnuecr
BO YaCOB

MakcuMmanbHasi yueOHasi HArpy3ka (Bcero) 242
Oo0s13aTeIbHAS aYyAUTOPHAA y4eOHAasl HArpy3Ka (Bcero) 161
B TOM YHCJIE:
NPAKTHUECKHUE 3aHATUS 36
CamocrosiTesibHasi pabora o0y4ariuerocs (Bcero) 81
B TOM YHCJIE:
paboTa C KOHCIIEKTOM
ucclienoBarenbekas pabora

Hmozosasn ammecmayus 6 qbopme 3a4éma u IK3amMeHa




2.1.

TemaTuyeckuil JIAH M COAEPKAHNE YIeOHON TUCHUIIIMHBI

«DU3HKA»
Hanmenosanue Copnepxanue yueOHOro MaTepuana, 1a00paTopHbIe 1 O6BeM Ypose
pa3znesnoB U TeM IpaKkTU4ecKue paboThl, CAaMOCTOSITENbHAs padoTa 9acoB Hb
00yJaroIIXCs. 0CBOE
HUSI
Pa3nea 1 Mexanuka. 36
Tema 1.1 Brenenue. ®usnueckue BenuuuHel. M3mepenue. 2
Kunemaruka. Mexanuka. Kunemaruka. [IpocTpaHcTBO U Bpemsi.
Cucrema oTcuéra.
Tema 1.2 MexaHunueckoe JBrxkeHue. MarepuanbHasi TOUKa. 2
Mexanuueckoe OcHoBHas 3aa9a MeXaHuKu. TpaexTopus, myTh,
ABHIKEHHe. nepemereHne. CKOpocTb.
Yckopenne. VYckopenue. PaBHOMEpHOE M paBHOYCKOPEHHOE
JBIDKeHHE. PaBHOMEpHOE NBIKEHHE IO OKPYKHOCTH.
IIpakTHyeckasn padora 1 2
Tema 1.3 Innamuka. ITpuHnmn npuunHHOCTH. CHla M Macca 2
Tema 1.4 3axoHbI 3axonsl HeroToHa. CneacTBus u3 3akoHOB HproTOHA. 4
HeioToHA. IlpakTHyeckas padora 2 2
Tema 1.5 Bunn: B3alMOJICHCTBUIL. I'paBuTanmonnoe 6
B3aumopaeiicreue B3auMoZeiicTBUe. 3aKOH  BCEMHPHOTO  TATOTEHHUS.
I'paBuTanmus. I'paBuTanyionHas  NMOCTOSTHHAsL. Cuna  TsKECTH.
JIBrm>keHne mon AEHCTBHEM CHIIBI TsDKeCcTH. Bec Tena.
[leperpy3ku 1 HeBecOMOCTb. [IBMKeHHE UCKYCCTBEHHBIX
CIIyTHHKOB.
CamocTrosiTenibHasi paboTa. 4
[leperpy3ku u HEBECOMOCTb. [BrxeHue
HCKYCCTBEHHBIX CITyTHUKOB.
ITpakTuueckas paGora 3 2
Tema 1.6 Mexannyeckas pabota. Kunermueckass sHeprus. 4
Mexannueckast Teopema o kuHernueckod osHeprud. IloTeHIManbHas
pabora. sHeprus. Teopema o moreHuUanbHOU 3Hepruu. llonHas
MeXaHUUYeCKas SHeprus. 3aKOH COXPaHEHHsI SHEPIHU.
IIpakTuyeckas pa6ora 4 2
Tema 1.7 Umnyasc. Umnynsc Tenma. 3akoH COXpaHEHHMsS HMITyJIbCa. 2
CronxHoBeHHe Tell. PeakTHBHOE IBIKEHHE.
CamocrosiTeqbHast padora. 2
PeakTuBHOE IBUKEHUE.
Paznen 2 40
MouiekyasipHasi
$usuka.
Tema 2.1 OcHoBBI OcHoBHBIE TTOJIO’KEHUSI. Hduddysus. Cust 2
MOJIEKYJISIPHO — MOJIEKYJISIDHOTO B3aUMOACHCTBUSA. ODHEPrUsl MOJEKYI.
KHHEeTHYeCKOi ArperaTHOe  COCTOSHME  BellecTBa. lemmepaTypa.
TeopHuH CTPOEHUs! BryTpennss sneprus.
BelllecTBA.
Tema 2.2 XapakTepuCTUKH Tra3oB. bpoyHOBCkoe JBM)KEHHE. 2
MoutekyJsipHO — Ckopocte Mousiekys. Pa3smepel M Macca MOJEKyd U
KHHeTH4YecKast atomoB. IlocrossHHast ~ABoragpo W  IMOCTOSHHAs
Teopus Jlommuara. JlaBnenue raza. Manometpsl. Bakyym.
ra3zoo6pasHoro CamocrosiTeabHast paGora. 2
COCTOSTHMSA ManomeTtpsl. Bakyym.
BellecTBA.
Tema 2.3 Wneanenbiii ra3z. OcHoBHoe ypaBHeHMe MKT raszos. 2
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HneabHLIA ras.

3aBHCHUMOCTD JaBICHHUSA OT TeMIepaTypbl. AOCOMIOTHBIH
HOb. CBSI3p MEXIy TEMIEPaTypoid W KHHETHYCCKOM
sHepruer Mosiekyll. Ilocrosinnas bonbimana.

Tema 2.4 YpaBHeHune TepmoauHaMuueckue rapameTpbl rasa. 4
COCTOSTHMS OObenMHEHHBIH Ta30BbIM 3akoH. MomspHas razoBas
H/1€AJIbHOT0 ra3a. noctosiHHas. YpaBHeHue Kiianmelipona — MeHaeneesa.
[InoTHOCTH Ta3a. 3aBUCHMMOCTH CpeAHEH KBaJAPaTUYHOU
CKOpPOCTH MOJIEKYJl OT Temmeparypsl. M3oxopuueckuii
npomecc. M3obapwdeckwii mpomecc. M3oTepMudecKmi
npotiecc. BHyTpeHHss sHeprust uaearbHOTo raza. Pabora
ra npyu U3MEHEHHUH ero o0bEéMa.
Tema 2.5 Bayrpennsss osueprus. TemmooOmen. M3menenue 4
BuyTpennss BHYTPEHHEHW SHEPTruu NpPU HATPEBAaHUM M OXJIAXKICHHM.
JHEPrusl. VYpaBHeHHE TEMJIOBOTO OanaHca. TEIUIOTa CrOpaHHS
torumBa. K.II.JI. HarpeBatens. I3MeHeHne BHyTpeHHeH
SHEPTHH TPH COBEPIICHUH PAOOTHI. 3aKOH COXPAHCHHS H
TIpeBpaIeHAS SHEPTHH. ITepBoe HaYajo
TEPMOJIMHAMUKU. AJIadaTHYeCKUH mpoliecc.
Tema 2.6 Ilepexon u3 [Mapoobpa3oBanue ¥ KoHAeHcanus. Vcnapenwue. 2
skuakoro cocrosnus | Kunenne. Temmora mnapooOpasoBanus. Temmepatypa
B razoodpasHoe u KHUIIEHUS. 3aBUCHUMOCTh TEMIEpaTyphl KHWIEHUS OT
OﬁpaTHO. BHCHIHETO HOaBJICHUA. HaCBIHleHHI)Ie 1 HCHACBIIICHHBIC
Tapel.
IIpakTHyeckas padora 5 2
Tema 2.7 BiaaxxHocTh AOcomoTHas W OTHOCHTENBHAs BIIAYKHOCTh. Touka 2
BO3/1yXxa. pocel. ' UrpoOMeTpBl U ICUXPOMETPBI.
Tema 2.8 CBoiicTBa XapakTeprucTuka kuakocted. IIoBepXHOCTHBIN CIIOM. 2
JKMJIKOCTeI. IloBepxHocTHOEe HaTspkeHwe. C(CMaunBaHWe. MEHHCK.
KanmmisipHocTs. Bsizkocts. AMopdHBIe Tena.
CamocTtosiTeqibHast padoTa. 2
AwmopdHEIe Tena.
IlpakTHyeckas pa6oTa 6 2
Tema 2.9 CpoiicTBa XapaktepucTuka  TBEPABIX  TeIl. Kpucramiesr. 4
TBEPABIX TeJ. Kpucramnuueckas  pemérka. Buasl  nedopmariuii.
MexaHndeckoe HampsDKeHUeE. Yupyrocts,
IJIACTUYHOCTH, TBEPIOCTD, XPYITKOCTh. 3aKoH [ 'yka.
Tema 2.10 IInaBnenne w  kpucraumsauus.  Temneparypa 2
InaBaenue n TUTaBJICHUs. Y IeNbHas TerloTa IulaBieHus. M3meHeHue
KPHUCTANTH3ANMS. 00BEMa TIpH TUTABIIEHUH W KPUCTAJLTU3auU. PacTBOpEI 1
criaBbl. CyOonumanmusi.
CamocTosiTeibHas padoTa. 4
PactBopsl 1 ciasbsl. CyOaumarust.
IIpakTHyeckas pa6ora 7 2
Pa3nen 3 63
JIeKTPOAMHAMMKA.
Tema 3.1 Onektpu3anus. 3apsn. 3aKOH COXpaHEHWs 3apsia. 2
DJIeKTpHYeCcKHe Crpoenue aroma. BsaumopeiicTBue 3apsioB. 3akoH
3apsabl. 3aKOH Kynona. JlusnekTpuueckas MNPOHUIIAEMOCTb CpPEIbI.
Ky.Jiona. DIIEKTPOCKOTI.




Tema 3.2
DyekTpUYecKoe
noJie.

Ilone. HanpsxéxaHocTs nons. JInHUM HanpsKEHHOCTH.
Opmnopoanoe mosne. [loBepxHOCTHASI TNIOTHOCTH 3apsija.
PabGora mons mo mepemenicHuro 3apsga. [loTeHmman.
Hanpsixenue. IlpoBogHuk B moiie. J{U3IEKTPUK B TOJE.
[onspuszanmsa. Emkxocts mpoBognmka. KoHmeHCAaTOpHI.
Oueprus koHnaeHcaTopa. O0BEMHAS MIOTHOCTH SHEPTHH.
IIpoBognuk B nose. quanextpuk B nose. [lonspuzamms.
Emkocts  mpoBoamuka. KonpeHcatopel.  DHeprus
koHmeHcaTtopa. O0bEMHAS INIOTHOCTH DHEPTHH.

CamocTosiTeIbHAs padoTa.
IIpoBogHUK B  MOIeE.
ITonsapuzanus

JuonexkTpuk B mOIe.

IIpakTHyeckasi padora 8

N

Tema 3.3
DyieKTpHYECKHI TOK
B MeTaj1ax. 3aKOHbI
IOCTOSTHHOI'0 TOKA.

IlonBuxHble HocUTenW 3apsanoB U Tok. Cuma u
IUIOTHOCTH TOKa. 3aMkHyTas menb. J.J[.C. 3akon Oma
g ydactka 1enu. CoONpOTUBIEHHE IPOBOAHMKA.
3aBHCHUMOCTH COIMPOTHUBJICHUA oT IIPOBOIHHUKA u
Temmnepatypbl. CBepxnpoBoauMocTs. IlocnenoaTensHoe
U MapajieNbHOE COEAUHEHUE MPOBOJHUKOB. 3aKoH Oma
JUIsl BCEH LIeTH.

Tema 3.4 Pabora,
MOIIHOCTDb M
TeIJI0BoE JeiicTBHE
JIEKTPHYECKOT 0
TOKA.

Pabota 3EKTPUIECKOTO TOKa. MortHOCTH
3IEKTPUUECKOTO TOKa. TemoBoe JelcTBUE
aleKTpuueckoro Toka. 3akoH JDkoyms — Jlenma.
Koporkoe 3ambikanme. IIpakTuueckoe mpuUMeHEHHE
TEIUIOBOrO ICUCTBHS TOKA.

IpakTuyeckas pa6ora 9

Tema 3.5
DJleKTpUYECKHUI TOK
B 3JIEKTPOJIMTAX.

OIIEKTPONUTHYECKAsT ~ JUCCOLMALMS.  DIJIEKTPOJIU3.
ONEKTPONIN3,  CONPOBOXKAAIOIIMICSI  PaCTBOPEHHUEM
aHoga. KonudecTBo BelecTBa, BBIICIAIONIEIOCS IpU
anexkrposuse. Ilepsriii 3akon ®apanes. Bropoil 3akoH
®apanes. OnpenencHue 3apsna MoHa. lcnonb3oBaHue
JNEKTPOSIN3a B TEXHHKE. [ allbBaHWYECKHE 3JIEMEHTHI.
AKKYMYJIATOPBI. IIpumeneHne rajlbBAHUYECKUX
3JIEMEHTOB W aKKyMYJSITOPOB B TEXHHKE. SIBiieHHe
JIEKTPOKOPPO3HUH.

CamocrosiTe1bHas padoTa.
HpI/IMeHeHI/Ie TaJIbBAHUYCCKUX 3JICMCHTOB nu
AKKYMYJIATOPOB B TEXHUKE. SIBIICHHE DIIEKTPOKOPPO3UHU

IIpakTuyeckas padora 10

N

Tema 3.6
dyeKTpUYECKHil TOK
B ra3zax u BaKyyMe.

Nonwnzamnus rasa. Honnas u 3JIEKTPOHHAsA
MIPOBOAMMOCTbH ra3za. 3aBUCUMOCTh CHJIBI TOKA B rase oT
HanpspKeHUs. OJIEKTPUYECKHH paspsl B rase Ipu
aTMOC(epHOM JIaBJIICHUH. OJEKTPHUYCCKHN pas3psii B
pa3pexeHHBIX razax. ['a3ocBeTHbIE TPYOKH M JIAMITBI
JHEBHOIO CBETA. M3iydeHHWE M TOIVIOIEHUE SHEPTHH
aTOMOM. Karomnupie myun. IloHatue o mna3me.
OnexTpudecKuii TOK B Bakyyme. J[ByxXamekrtponmHas
namma 1uox). TpéxosmexkrpopHas Jamma  (TpHOX).
DJeKTpOHHO-TTy4YeBas TpyOKa.

CamocrosiTeibHas padoTa.
lazocBeTHBIE TPYOKM W JIaMITBl JTHEBHOTO CBETA.
DNeKTPOHHO-ITyueBas TpyOKa.

Tema 3.7
DyeKTpUYECKHil TOK
B MOJIYNPOBOIHHKAX.

CpaBHEHHE CBOWCTB IPOBOJHUKOB, JUIEKTPUKOB U
HIOJIYIIPOBOJHUKOB. Huctsle (bectipumecHbIe)
IIOJIYyTIPOBOJHUKMU. Tepmucropsl. IIpumecHsbie
MOJIYIPOBOJHUKHN.  DJIEKTPOHHO-IBIPOYHBIH  TIEPEXOA.

9




[NomynpoBoguukoBsli  auoa.  IloaynmpoBOAHMKOBBIN
TPUOL.

Tema 3.8
DJIeKTPOMATrHeTH3M

BsaumoneiicTBue TokoB. MaruuTHOE 110J1€ KaK OCOOBIH
BUJ MaTepuu. MarHutel. JINHUM MarHUTHOW MHAYKIUU.
ITonssTue o BuxpeBOoM moJjie. MarHuTHoe IoJe
HNPSIMOJIMHEMHOI'O0 TOKa, KPYroBOrO TOKAa M COJICHOUAA.
CpaBHEHHE CBOMCTB COJCHOMJA M  IOCTOSHHOTO
MarHuTa. MarHuTHBIE TONIIOCHL KOHTYpa ¢ TokoM. Cuia
B3aUMOJICUCTBUA TMapajuIeIbHBIX TOKOB. MarHutHas
MPOHULIAEMOCTh  CpE/IbI. Ompeznenenne  amrepa.
MarnuTtHas nocrosiHHas. JlelicTBHe MAarHUTHOTO TOJIS Ha
MIPSIMOJIMHEHHBI ~ TTPOBOTHUK ¢  TokoM. CuioBas
XapaKTEepPUCTHKa MarHuTHOTO 1o  OmHOpOIHOE
MarHuTHOE Ionie. MAarHuTHBIE MOMEHT KOHTypa C
ToKOM. PaboTa mpu nepeMerieHuy MpoBOHUKA C TOKOM
B MarHMTHOM Iojne. MarHuTHeli notok. MHaykuus
MarHuTHOrO  MOJI,  co3JaBaeMas B BEILIECTBE
MPOBOJHUKAMA C  TOKOM  Pa3IMYHON  (OPMEL.
Hanpsox€HHOCTP MAarHuTHOro mojii M €€ CBA3b C
WHOYKOWEH W MarHUTHOM NPOHUIAEMOCTBIO CpPEbl.
[MapamarauTHbIC, OUAMarHUTHbIE U (EeppOMarHUTHBIC
BEIIIECTBA. HamaramuanBanme (heppOMarHeTHKOB.
OnextpomarauT. PaGota u ycTpoiicTBO ammepmerpa u
BoibTMeTpa. Cuna Jlopenma. [IBmkeHue 3apsiga B
MAarHuTHOM I10JI€C. HOCTOSIHHOG nu HCpeMeHHOG
MarHUTHBIC TTOJIS.

CamocrosiTeibHas padora.

Omnpenenenue amrepa. [TapamarautHsle,
OUaMarHuTHble W (eppOMarHUTHBIC  BELICCTBA.
HamaranumBanve ¢eppoMarHeTHKOB. DJIEKTPOMArHuT.
PaboTa u ycTpoHCTBO amrepMeTpa U BOJIbTMETPa

IIpakTHyeckasi padora 11

N

Tema 3.9
DJIEKTPOMATHUTHAA
HHIYKIHS.

[loTokocuemnneHue ¥  UHAYKTUBHOCTb.  SIBIIeHHE
DJEKTPOMATHUTHOM  HMHAYKIUU. O.A.C.  WHAYKIIHH,
BO3HHKAIOIIASI B MPSMOJIMHEHHOM TPOBOJIHHKE MPHU €TO
JIBIKEHUU B MarHUTHOM mnoje. [IpaBuio mpaBoil pyku.
Omnertel @apanes. 3axoH JIeHna aiis AIeKTpOMarHUTHON
WHIYKITUH.

OObsicHEHNE JIWaMarHUTHBIX sABJIeHHH. Bemnunna
3.4.C. UHAYKIHMU. BUXpeBoe 3JEKTPUYECKOE MOJIE U €ro
CBSI3b C MAarHuUTHbIM TmojeM. BuxpeBble TOku. Poib
MAarHUTHBIX TIOJIEH B SIBJICHUSX, MPOUCXOMASIIHUX HA
COJIHLIE U B KocMoce. SIBieHne caMOMHAYKUHMH. I.1.C.
CaMOMHIYKIIMH. DHEPTUS MAaTHUTHOTO TIOJIS.

CamocrosiTeibHas padoTa.
Poyib MarHWTHBIX TIOJIEH B SIBJICHHSX, MPOUCXOMISIINX
Ha COJIHIIE U B KOCMOCE.

IlpakTHyeckas padora 12

Paznea 4 Konedoanus
M BOJIHBI.

34
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Tema 4.1
MexaHnnueckune
K0J1e0aHHUA U BOJIHEI.

KonebartensHoe nBMKEeHUE. Y CI0BUS BOSHUKHOBCHHS
koneOanmii. Kitaccudukaris koaebaTebHbIX IBUKCHIH
Tella B 3aBUCUMOCTH OT JIEUCTBYIOIICH HA HETO CHUJIBI.
[MapameTpsl K0JIeOATEIBHOTO ABIKEHUS. BemuunHsl,
XapaKTepHU3yIOIe MTHOBEHHOE COCTOSTHUE
KoJIeOJTrotIeics TOUKH. ['apMoHnUYeckoe KonebaHue.
YpaBHEHHE TAPMOHUYECKOTO KOJICOaHHsI U €T0 rpaduk.
MaremaTuyecKuii MassTHUK. 3aKOHBI KOJICOaHMsI
MaTeMaTHIeCKoro MasTHuka. DopMyiia MasTHHKA.
®usnuecknil MasTHUK. [[pakTuueckoe npumMeHeHne
MasTHUKOB. Ympyrue koneoanus. [Ipeppanienue
SHEPTHH TIPH KoJIeOaTeIbHOM IBMKEHUH. CKOPOCTh
pacnpoctpaHenus BoJH. IHTepdepeHtms.
MexaHnnuecknii pe3oHaHc.

CamocrosiTeibHas padora.
[IpakTHueckoe MpUMEHEHNE MaITHUKOB.
MexaHnnueckuil pe3oHaHC.

IIpakTHyeckasi padora 13

Tema 4.2 3Byk n
YJAbTPa3BYK.

IIpupona 3Byka. 3ByKkoBble BOJHBI. CKOpPOCTH 3BYKa.
I'poMKOCTP M HHTEHCHBHOCTh 3ByKa. OTpakeHHE U
TIOTJIONICHHE 3BYKa. 3BYKOBOH PE30HAHC. YIHTPa3BYK.

CamocrosiTeibHas padoTa.
3BYKOBOU pe30HaHC. YIIbTPa3BYK.

Tema 4.3
IlepeMeHHBII TOK.

Bpamenue pamMKd B OZHOPOJHOM MAarHWTHOM IIOJIE.
Ilepwon u wacrora mepemeHHoro Toka. [lomarue 06
YCTpOMCTBE MHIYKIHOHHBIX T€HEPATOPOB.
HelicTBytonue 3HA4CHUS 3.4.C., HAOPSHKEHUS U CHJIIbL
MEPEMEHHOr0 TOKa. MIHAYKTUBHOCTh M EMKOCTh B LICTIH
HEPEMEHHOIO TOKA.

IIpeoGpa3zoBanue NEPEMEHHOTO TOKA.
Tpancdopmatop. WNunyknuonHas KaTylIKa.
Tpéxdasupiii  Tok.  Ilomyuenwe, mepemaya
paclpejiesieHIe 3JIeKTPUUECKOH SHEPruH.

CamocrosiTeqbHast padora.

NupykuumonHass — KaryIika. TpéxdasHenii  TOK.
ITonyuenue, nepenaya u pacrpeeneHue JIeKTPUIECKON
SHEPTHUH.

IIpakTHyeckas padora 14

N

Tema 4.4
DJ1eKTPOMATHUTHBIE
K0J1e0aHHUSA U BOJIHBI.

[IpeBpaienre SHEPrUH B 3aKPBITOM KoJeOaTETHLHOM
KOHTYpeE. YacroTa COOCTBEHHBIX KOJICOaHMIA.
3aryxaromue 3JIEKTPOMArHUTHBIE KOJIeOaHusL.
Onexkrpuueckuil pezoHaHc. [lomyueHne He3aTyxarommx
KoJe0aHUIl TIpH MOMOIIH JIaMIIOBOTO reHeparopa. Toku
BBICOKOM YacCTOThI U UX MIPUMEHEHHE.

DNEeKTPOMarHuTHOE T0JIe KaK OCOOBbIM BHJ MaTepHu.
OTKpBITBIA ~ KOJIEOATEeAbHBIH  KOHTYp. M3nydenwe.
OneKTpoMarHuTHBIE BOJIHBI. CxkopocTh HUx
pacnpoctpanenns. OnsITe ['epra.

CamocrosiTeibHas padoTa.
TOKI/I BBICOKOI71 qaCTOThbl U HUX HpI/IMeHeHI/Ie. OHBITBI
I'epna.

IIpakTnyeckas padora 15

Paznea 5 OnTuka.

o7
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Tema 5.1 Ilpupona
cBeTa.
Pacnpocrpanenne
cBeTa.

Kpatkass wucropust pa3BuUTUS NOPEACTaBICHUN O
npupoze ceta. IlorsTre 00 3JIEKTPOMarHUTHON TEOPHH
cBeta. /luanazon cBeToBbIX BOJH. [loHSATHE O KBAHTOBOMU
teopun cBeta. [locrosauas [Inanka. McTounuku cBerta.
[puanun T'roiirenca. CeetoBeie myun. CKOpOCTb
pacmpocTpaHeHHS ~ CBeTa B BaKyyMe. OmnbiT
Maiikenbcona. CKOpOCTh pacnpOCTpPaHEHHs] CBETa B
pasnuyHBIX cpenax. OnTuyeckasl MIOTHOCTh CPEIb.

CamocTosiTeIbHas padoTa.
OnbIT MaiikenbpcoHa.

Tema 5.2 OTpaxenue
U TIpeJIoMJIeHHe
cBeTa.

Onrryeckue SBIECHUS Ha TpaHULE pasfena IByX
MpPO3pavyHbIX  CpeA. 3aKOHBl  OTPaXXEHHs  CBeTa.
3epkanbHoe u  nuddysHoe oTpaxkenue. [lmockoe
3epKao. Cdeprueckne 3epKaa. [TocTpoenue
M300paKeHUH, TIOTYyYaeMbIX C MOMOIIBIO C(HEPHIECKUX
3epkail. Dopmyna chepruuecKoro 3epkana.

3aKOHBI MPEIOMIICHUS CBETA. AOGCONIOTHBIH
MoKa3aTeib NPEIOMIICHHS U €r0 CBSA3b C OTHOCUTEIbHBIM
rokazareneM mpenomieHus. [lonHoe oTpaxeHue cBeTa.
IIpenensubiii  yron. IIpoxokaeHue cBeta  4epes
IUIACTUKY C [apajyieNbHBIMH TpaHsAIMH M 4epes
TpEXTpaHHyo npusMy. [Ipu3Ma ¢ OJIHBIM OTpaKEHUEM.

CamocrosiTeibHas padoTa.

IMpoxoxaenue cBETa yepes TUIACTHKY c
napaiebHBIME  TPaHSIMH W 4Yepe3 TPEXTPAHHYIO
npusMy. [Ipru3ma ¢ OIHBIM OTpaKEHUEM.

Tema 5.3 JIun3bl.
Iony4yenue
H300paskeHui ¢
MOMOIIBIO JIMH3.

CoOupatonire W paccenBaromye JuH3bL. OnTHYecKue
ocu. OnTuueckuid 1EeHTp JWH3BL [naBHBIE (BOKyCcH U
(okanpHBIE TUIOCKOCTH JHH3BL OmnTudeckas cuia
nuH3bl. [locTpoeHHe HM300paKEeHHS CBETSIICHCS TOYKH,
pacroio)KEHHON Ha TJIaBHOM ONTHYECKON OCH JIMH3BI.
BreiBon dopmynbl mas  COMpsDKEHHBIX TOYEK TOHKOM
nuH3bl. [locTpoeHne n300pakeHUs] CBETAIICHCS TOYKH,
PACIOJIOXKEHHON Ha MOOOYHOM ONTHYESCKONH OCH JIMH3BI.
[loctpoeHne wu300pakeHUI TMpenaMera, CO37aBaeMbIX
nuH30M. JIuHeWHOe  yBeNWYEHHE, IMOJYyYEHHOE C
TIOMOIIBIO TWH3BL. HepocTaTku muH3.

CamocTosiTeibHas padoTa.

[locTpoeHne u300paKEeHUI IpenaMeTa, CO3JaBaeMbIX
JuH30M. JIuHelHOe  yBeNWYEHHE, IOJyYEHHOE C
IIOMOIIIBIO JIMH3LI. HCIIOCTaTKI/I JIMH3.

Tema 5.4
DoTomMeTpHUs.

[loTok sHepruu HU3Iy4YECHHUS. TenecHslid  yroi.
CseroBoii motok. Cuia cBeta. EnuHAIGI CHIIBI CBETA U
CBETOBOTO MOTOKa. OCBEmEHHOCTh. SIPKOCTh. 3aKOHBI
ocBemléHHOCTH.  CpaBHEHME  CHWJIBI  CBETa  JBYX
ncTouyHUKoB. Potomerp. JIrokcMeTp.

IlpakTHyeckas padora 16

Tema 5.5 U3ayyenue
H CHEKTPhbI.
Pentrenosckue
Jy4H.

[MonsiTnie o nmucmepcun ceera. Paszmoxkenwe Oeroro
ceeta mpm3Mmod. CrutomHoi — crmektp. CrokeHue
CIEKTPaJIbHBIX I[BETOB. [lomonHuTensHele nBera. LBera
Ten. YnerpaduoneroBas u HH(ppaKpacHas 4acTu
cuektpa. Ponb ynbpTpaduoiaeToBbix M HH(PAKPACHBIX
aydyeil B mpupone. X TmpuMEHEHHE B TEXHHKE.
[TpuGopsl I MOTY4YEHUS] M UCCIEIOBAHUS CIIEKTPOB.
Buner ciektpos. CriekTpbl noromeHus ra3oB. CIeKTps
CounHna u 3B€37.
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CrexTpalibHbIN aHanu3. PEHTreHOBCKOE W3IIYUYCHHE U
€ro NMpuMeHeHHe. BUapl KOCMUYECKOTO U3TydeHUSI.

CamocrosiTeibHas padora.

Ponp ynpTpadmoneToBeIx u MH(pPaKpacCHBIX JIyded B
npuponae. Ux npumenenue B Texauke. Cruektpsl CorHITa
1 3BE3/1. PEHTreHOBCKOE M3ITyYeHHE W €ro MPUMEHEHUE.
Buibl KOCMUYECKOTO U3Ty4YCHUS

Tema 5.6 SIBjenus,
00bsICHSIEMBIE
KBaHTOBBIMH
CBOMCTBaAMH
H3JTydeHUsl.

IlonsiTHE O BOJHOBBIX U KBAaHTOBBIX CBOICTBax
m3nmydeHus. JlaBnenne cBeToBbIX Jyderd. OmbiTer 1. H.
JlebeneBa. TemoBoe peiicTBUE cBeTa. XHUMHYECKOE
JedctBue  cBera.  Mcnonb3oBaHHE — XMMHYECKOTO
nercTBrusa cBeta npu (ororpaduposanuu. IloHsaTHe o
KBaHTOBOH MPUPOAE XUMHUECKOTO ACHCTBUS U3ITyUCHHS.

Buemnuit  ¢oroanekrpuyeckuii  3ddext.  OnbITH
CronetoBa. 3aKkoHBI ~ BHEITHETO dhoTtoaddexra.
OObsacuenue Qoroddpdexra Ha OCHOBE KBAHTOBOU
Teopun. DOTO3NMEMEHThI ¢ BHEHMIHHM (oTod(hdheKToM.
BuyTtpennuit  dotoaddexr. DOTOCONPOTHBIICHWSL.
DOTO37IEeMEHTHI c BHYTPEHHUM s dexrom.
Hcnonb3oBanne (OTORIEMEHTOB B HayKe M TEXHHKE.
[TonsiTHE O TENEBUACHUMU.

[lonsitue o teopun bopa. Ctpoenue atoma Boxopoza.
N3nydyeHne U NOIJIOLIEHNUE SHEPTUU aToMaMu. SIBieHue
JJFOMUHCCIICHIINH. ITonsaTHE O KBAHTOBBIX réaeparopax.

CamocrosiTeibHas padora.

Hcnonb3oBanue (OTOIIEMEHTOB B HAyKEe U TEXHUKE.
ITonstue o teneBuaenuu. llonstue o teopum bopa.
Crpoenne aroma Bogopoza. MznydeHue U MOTJOLIEHHE
9HEepruu atoMaMu. SBneHne momMuHecneHnnu. [lonsatue
O KBaHTOBBIX TeHeparopax. OCHOBBI cCHelHMaIbHON
TEOPUH OTHOCHUTENHHOCTH.

13

IIpakTnyeckas padora 17-18

Pa3nen 6 du3zuka
aTOMHOTO sApa.

12

Tema 6.1 CTpoenne
aTOMHOTO sI7pAa.

CriocoObl HAOMIOEHUSI W PETUCTPAIH 3apSIKEHHBIX
yactull. PaguoaktuBHOCTh. [loHATHE O mpeBpalieHUU
XMMUYECKUX 3jeMeHToB. IloHstme 00 osHeprum u
MIPOHUKAOLIEH CIOCOOHOCTH pagvoaKTUBHOIO
n3nyuyeHus. D¢ dexr BaBunosa — Uepenkora. OTKphITHE
HUCKYCCTBEHHOTO  TPEBpAICHHA  aTOMHBIX  sIIEP.
OtkpseiTHEe HelTpoHa. CocTaB aTOMHOTO spa. 3aluch
saepHbix peakuuil. M3oronel. IloHsTHE O SAEpPHBIX
cunax. JleekT Macchl aTOMHBIX sifiep. DHEPIHsl CBSI3H.

Tema 6.2 ATomHasi
JHeprus u eé
HMCI0JIb30BaHHE.

OTKpBITHE TPAHCYpPAHOBBIX DJIEMEHTOB. [JleneHue
TOKENBIX aTOMHBIX Anep. llemHass peakuus aeneHus.
SnepHslii B3peIB. SAnepHblil peakrop. PaseButue spepHoit
sHepreTUkH. IloHATHE O TepMOsAEpHON peaKIUH.
Ouneprus conHua u 3B&31. Ilonstue 00 ynpasisemoit
TepMosaepHOil peaknuu. [lomydeHue paanoaKTUBHBIX
M30TOIIOB M WX MPUMEHEHHE.

13




CamocrosiTeibHas padora.

Oneprus conHia u 38&31. IlorsaTre 00 ympaBisieMoi
TepMosiiepHO peakiuu. [lonydeHue paarMoaKTUBHBIX
M30TOIOB M UX MPUMCHEHUE.

Bcero

242
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3 YCJIOBUSA PEAJIM3ALINU ITPOI'PAMMBI TUCHHUTIJIIMHBI

3.1 TpeOoBaHuT K MHHMMAJIBLHOMY MATEPHAILHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Peanuzanuss mnporpaMMbl JUCHMIUIMHBI TpeOyeT Halu4us Y4eOHOro
kabuHeTa «O0111e00pa30BaTEIBHBIX TUCIUILIUH.

O6opynoBaHue yueOHOTO KaOMHeTa:

- TOCAJI0YHBIE MECTA MO KOJIMYECTBY 00YJIaIONTUXCS;

- pabouee MecTO MpenoaBaTes;

- KOMIUTEKT Y4eOHO-HATJISITHBIX TOCOOM « ATOMHAs (hU3UKay;

- 00bEMHBIE MOJIENIA METAJUIMYECKOW KPUCTAJUIMYECKOU PEIIETKY;

- 00pasibl METAIIIOB (CTalM, YyryHa, [IBETHBIX METAJIJIOB U CILIABOB);

- tabopaTopHOe 000pyAOBaHHUE (BOILTMETPHI, aMIIEPMETPHI U JIP.)

Texaudeckue cpeacTra 00ydIeHUs:

- KOMIIBIOTEp C JIMIEH3UOHHBIM TPOTPAMMHBIM  OOECIICYCHHEM U
MYJIbTUMEINA - TPOEKTOP;

- UHTEpaKTUBHAS JOCKa;

- IPE3CHTAIINH K YPOKaM.

3.2 UndopmanmonHoe obecnevyeHue 00yueHus
Ilepeyenbr pexoMeHayeMbIX YyueOHbIX u3AaHui, W HTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OCHOBHBIE HCTOYHUKH:

1 I'pomos C.B. Illaponosa H.B. ®u3uka, 10—11: Kuura nns yuurens. — M:
Bnanoc.,2016.

2 Kabapaun O.0., OpnoB B.A. DkcniepuMeHTalnbHbIC 3aaHUs 110 (PUBUKE.
9—11knaccel: ydeOHOe TocoOWe Mg ydJammxcs —oO0Imeo0pa3oBaTeIbHBIX
yupexaeHuii. — M.:IIpocsemienne, 2016.

3 KacbssHoB B.A. Mertonuueckue peKOMEHIANMU MO HCIOJIb30BAHUIO
yueOHukoB B.A.KacesnoBa «®usuka. 10 iy, «®usuka. 11 iy npu u3ydyeHuu
bu3uku Haba30BOM U npodusibkHOM ypoBHE. — M: IIpocsemienue, 2016.

JIOTOJIHUTEIbHBIE UCTOYHUKHU:

1 T'engenmreitn JI1.O., Jlux FO.M. ®uzuka. Yuebnuk pisa 10 k1. — M.:
[Ipocsemenne,2016.

2 T'enpenmreitn JI1.O., Jluk KO.M. ®usuka. Yuebnuk gas 11 k1. — M.:
[Tpocsemenne,2016.

3 JImutpuea B.®. 3anauu no gusuke: yued.mocooue. — M: Ilpocsenienue.,
2016.
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4 KOHTPOJIb 1 OLIEHKA PE3YJBTATOB OCBOEHUA

JUCHUIIIAHBI

Pe3yabTarnl 00yyeHus

OO0uue u npodeccuoHaIbHbIE
KOMIETeHIHH

3HaHMA M YMeHUs!

@®opMbI U METOBI
KOHTPOJISl M OlIeHKH
pe3yabTaToB
o0yueHust

OK 1. IloHuMare CyHIHOCTH H
COLIMAJIbHYI0 3HAYMMOCTh CBOEH
Oymymiei mpodeccuu, MpOsBIATh K
HEW yCTOWYHMBBIN MHTEPEC.

OK 2. OpranusoBbIBaTh
COOCTBEHHYIO JESITEIILHOCTD,
BBIOMpATh THUIIOBBIE METOIBI U
CTIOCOOBI BBITTOJTHEHUS
npodeccnoHambHbBIX 3ajad,
olleHUBaTh UX 3(P(EKTUBHOCTh U
KauecTBO.

OK 3. IlpuHumaTh pemieHus B
CTaHAAPTHBIX W HECTaHAAPTHBIX
CUTyalusiX M HECTH 3a HHX
OTBETCTBEHHOCT.

OK 4. OcymecTBisaTh INOUCK U
HCIIOJIb30BAaHUE uHpopMaluy,
HeoOXoauMoi i 3(pHEKTUBHOTO
BBITIOJIHEHUST  TTPO(eCcCHOHAIBHBIX
3aa4, NOpOPEecCCUOHATBHOTO U
JIUYHOCTHOTO Pa3BUTHSI.

OK 5. Hcnons3oBatsb
MH(pOPMAIMOHHO-
KOMMYHHUKAI[HOHHBIE TEXHOJIOTHH B
poeCCHOHATILHOM 1eATENbHOCTH

OK 6. PabGorarh B KOJJICKTUBE U B
KoMaHze, 3p(HEKTUBHO 0OIIATHCS C
KOJUIETaMH, PYKOBOJCTBOM,
MOTPEOUTENAMHU.

OK 7. bpate  Ha  cebs
OTBETCTBEHHOCTH 3a pabOTy UJICHOB
KOMaHIbl  (MOJYMHEHHBIX), 34
pe3yabTaT BHINOJHEHHUS 3aaHU.

OK 8. CaMOCTOSTEIIBEHO
OTIpECIIATh 3a1a4u
npodeccrnoHaIbHOTO u
JIMYHOCTHOTO pa3BUTHA,

Ve,
31-33

Y4 -V,

31-33

V4 -V,

31-33

V4 -Ve,
31-33

Y1-Ve,
31-34

V1-Ye,
31-34

Y3-V6

Y1-YVe,
31-34

MPAKTUYCCKHUEC 3aHATHA,
UCCIIeI0BaTEIbCKas
paboTa, TecTUpOBaHUE,
KOHTpOJIbHAsE paboTa.
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3aHUMAaThCA CaMOO6p330BaHI/ICM,
OCO3HAaHHO IJIaHUPOBATh
IIOBBIIIICHUEC KBaJ'II/I(bI/IKaLII/II/I.

OK 9. OpuentupoBarbCcsi B
YCIIOBUSAX 4acToMn CMEHBI
TEXHOJIOTHI B TpodeccHoHaTbHON
NEeSTEIbHOCTH.

V1-Ye,
31-34
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