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1. MACHHOPT PABOYEN MPOI'PAMMBbBI JUCIIUIIJINHBI
OVY/.11 ®usuka

1.1. OOaacTh NpUMeHEHUsI IPOrPAMMBI
Pabouast mporpamMma sIBJSI€TCS YacThIO MPOrPAMMbl  TOJTOTOBKH CIEIUATHCTOB
cpennero 3BeHa (IIIICC3) B coorBerctBUM ¢ PI'OC CIIO mo cneuuanbHOCTH
15.02.09 « AnauTHBHBIC TEXHOJIOTHI

1.2. Mecto aucuuiiuabl B ctpykrype IIIICC3

VYyeOHast NUCUUIUIMHA OTHOCUTCS 0O0Ie00pa3oBaTeibHOMY Y4eOHOMY IHKIY B
CTPYKTYp€ MPOrpamMMbl OATOTOBKH CIIEUATIMCTOB CPEHETO 3BEHA.

1.3. Heau n TpedoBaHuA K pe3yJIbTaTaM OCBOCHUS AUCHHUILIMHBI
W3ydyeHne AMCUMIUIMHBI  HAmpaBieHO Ha  (OpMHUpOBaHHME OOUIMX U
PO ECCUOHAIBHBIX KOMIIETEHIUH:

OK O01. TlonumaTh CYyHIHOCTh M COLMAJIBbHYIO 3HAYUMOCTb CBOEUW Oymyuien
npodeccuu, NposiBIATh K HEW YCTOMUMBBIA HHTEPEC.

OK 02. OpranuzoBbIiBaTh COOCTBEHHYIO AESATENBHOCTD, BHIOUPATHh TUIIOBBIE METOBI U
CIOCOOBI BBIMIOTHEHUSI MPOGECCUOHANBHBIX 33J1a4, OIIEHUBATh WX 3P(HEKTUBHOCTh U
Ka4yeCTBO.

OK 03. [TpuauMath peuieHust B CTaHAAPTHBIX U HECTAHJAAPTHBIX CUTYalUsIX U HECTU
32 HUX OTBETCTBEHHOCTb.

OK 04. OcymiecTBiATh NOUCK U HUCIOJIb30BaHUE MH(OpManuu, HEOOXOAUMON IS
3 PEKTUBHOTO BBIMOJHEHUS MPOGECCHOHABHBIX 3adad, MNpPOo(PEecCHOHATBLHOTO W
JUYHOCTHOTO Pa3BUTHUS.

OK 07. bparb Ha ce0ss OTBETCTBEHHOCTh 3a pabOTy YIEHOB KOMaH/IbI
(MOIYMHEHHBIX ), pE3YJIbTAT BHIMOJHEHUS 33 IaHUM.

OK 09. OpueHTHUpOBaThCA B YCJIOBHUSIX CMEHBI TEXHOJOTHUNA B TpodheCcCUOHATBHON
NESTEIBHOCTH.

OcBoenue conepxkanus yueOHou aucruruimabl OY/J[.11 ®dusuka obecreunBaeT
JOCTUKEHHUE CTYJIEHTAaMH CIICAYIOLIUX PE3yJIbTaTOB!

JIMYHOCTHBIX:

— YyBCTBO TOPJOCTH W YBAXEHUS K HUCTOPUU U JOCTHKEHUSM OTCYECTBEHHOM
¢usnueckoil Hayky; (U3UYECKH TPaMOTHOE TOBEACHHUE B MPOhecCHOHATBHON
AESITEIbHOCTU U OBITY MPH 0OpallieHny ¢ IpubopaMu U yCTPOHUCTBAMU;

—— TOTOBHOCTH K TIPOJIOJDKCHHUIO 00pa30BaHUS W TOBBIICHUS KBaTU(UKAIIUN B
n30paHHON TPOodEeCcCHOHATBHONU IESTeIbHOCTH U OOBEKTHBHOE OCO3HAHUE POJIU
(PU3NIECKUX KOMITETEHITHI B 3TOM;

—— YMEHHE HCIIOJIb30BaTh JOCTH)KCHUS COBPEMEHHOW (PH3UYECKOW HAYKU H



(GU3MYECKUX TEXHOJIOTUW ISl TOBBIIICHUS COOCTBEHHOTO WHTEIUICKTYaJbHOTO
pa3BUTHS B BEIOpaHHOM MpodeccuoHaIbHOM eITeNbHOCTH;

—— YMEHHE CaMOCTOSITENIbHO JA0OBIBaTh HOBBIE IS ceOs (pu3MuecKrue 3HaAHUS,
WCITIONIB3YSI IJISI TOTO TOCTYITHBIC HCTOYHUKH WH(OPMAITUH;

—— yYMEHHUE BBICTPAMBATh KOHCTPYKTHUBHBIC B3aMMOOTHOLIEHUS B KOMaHJE IO
pelieHunto o0I1uX 3ajady;

— YMEHHE YMpaBIATh CBOECW MO3HABATEIBHOW AESITENIBHOCTHIO, MPOBOAUTH
CaMOOLIEHKY YPOBHS COOCTBEHHOI'O MHTEJIEKTYaJIbHOTO Pa3BUTHS;

MeTanpeaMeTHbIX:

— WCIOJIb30BAHUE DPA3IUYHBIX BHJIOB IO3HABATEIBHOW JEATETLHOCTH IS
pelIeHns

dbu3nyecKknx 3a7ad, MPUMEHEHUE OCHOBHBIX METOJIOB IMO3HAHUs (HAOIIOJICHMUS,
ONMCAaHUs, W3MEPEHMs, OKCIHEPUMEHTAa) IS HW3YYEHUS pPa3jIU4HbIX CTOPOH
OKPYXaroIIEH JIEMCTBUTEILHOCTH;

—— HCIIOJIb30BAaHUE OCHOBHBIX WHTEJUIEKTYAJIbHBIX OIEpaluid: MOCTaHOBKH
3a1ayd, (OPMYJIHpPOBAHUSA TUIOTE3, aHAIU3a W CUHTE3a, CpaBHEHUs, 000OUIeHus,
CUCTEMAaTHU3allNM, BBISBICHUS MPUYMHHO-CIEICTBEHHBIX CBS3€H, TOMCKA aHAJOTOB,
dbopMynMpoOBaHUsS BBIBOAOB JUISI HW3YYEHHUS PaA3JIMYHBIX CTOPOH (U3HUYECKUX
OOBEKTOB, SBJIIEHUH M MPOLECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTh
CTAJIKUBAThCSI B MPOQPECCUOHAIBHON cdepe;

—— YMEHHE T€HEpUPOBaTh UJEH U OMPEIEIATh CPEACTBA, HEOOXOIUMBIE IS UX
peanu3alny;

—— yMEHHE HUCIOJIb30BaTh PA3IMYHBIC MCTOUYHUKHU JUJISl MOJTyYeHHUs (HU3UIECKOM
nH(pOpMaIUK, OLIEHUBATh €€ I0CTOBEPHOCTD;

—— yMEHHUE aHAIM3UPOBATh U MIPEACTABISATh HHPOPMAIIHIO B PA3TUYHBIX BUIAX;

—— yMeHHue NMyOJUYHO MPECTaBIATh PE3YIbTaThl COOCTBEHHOTO MCCIEAOBAHMS,
BECTU JHUCKYCCHM, JOCTYMHO M TapMOHHUYHO cCoueTas coJepKaHue U (POpMbI
MpeACTaBIsieMOi HHpOpMaLnu;

NnpeaMeTHBIX:
— c(hOpPMUPOBAHHOCTD MPEJCTABICHUN O POJIM U MeCTe (PU3UKU B COBPEMEHHOMN
HAay4YHOW KapTUHE MUpPA; MOHMMAaHHWE (PU3NYECKON CYITHOCTH HAOII0aeMbIX BO
Bcenenno#t  sBnenuid, ponu  ¢u3ukd B (HOPMUPOBAHWHM  KpPyroopa U
(GYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS MMPAKTUYECKHUX 3a]1ay;

- BIIAJICHUE OCHOBOITOJIATAIOIIUMH buznueckuMu MOHSITHSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMH H  TEOPHSMH; YBEPEHHOE  HCIOJIb30BaHUE
(U3HYECKONM TEPMUHOJIOTHH U CUMBOJIUKH,

— BJAJCHHC OCHOBHBIMH METOJAMH HAyYHOT'O TO3HAHUS, HMCIOJIb3YEMBIMHU B
dbusuke: HAOMIOIEHUEM, OTTUCAHUEM, U3MEPEHUEM, DIKCTIEPUMEHTOM;

— yMeHHsI 00palaThIBaTh pe3yabTaThl U3MEPEHUN, OOHAPYKUBATH 3aBUCUMOCTD
MeXy (HU3UYECKUMU BETUYMHAMH, OOBSICHAThH MOJYyYEHHBIE PE3ylbTaThl U JI€TaTh
BBIBOJIBI;

— c(hOpMUPOBAHHOCTH YMEHUS peliaTh GU3NUECKHUE 33/1a4U;

— c(OpMHUPOBAHHOCTh YMEHUS IPUMEHSTD MMOJTyUYEHHBIE 3HAHUSI I OOBSICHEHHUS
YCJIOBHM TTPOTEKaHUS (U3UUECKUX SIBJICHUNA B IPUPOJIE, MPodecCuOHAIBHON chepe u



TUTSI TIPUHSATHS TTPAKTUIECKUX PEIICHU B TIOBCETHEBHOM KU3HU;
— c(hOpPMHPOBAHHOCTH COOCTBEHHOM TMO3HITMH O OTHOIICHUIO K (PU3NYECKOM

uH(pOopMaIK, MOTy4aeMON U3 pa3HbIX HCTOYHUKOB.

B pesynbrare ocBOCHUS AUCIMIUIMHBI 00Y4YaIOMUKACS JOJIKEH 3HATD !

- 3aKOHBI, KOTOPbIM TOJYUHSETCA MPUPOJHBIC SBJICHUS, BEIUYUHBI, KOTOPHIMU
OMKCHIBAIOTCS CBOMCTBA M TOBEACHUS BEIIECTBA MU TOJA, (PU3MUECKOE SBICHUE,
TUI0Te3a, 3aKOH, TEOpHUsl, BEIECTBO, B3aUMOJICHCTBUE, SJIECKTPOMArHUTHOE TIOJIE,
BOJIHA, ()OTOH, aTOMHOE PO, aTOM, UPOHU3UPYIOIIUE M3Iy4YCHHUs, TIIaHETa, 3Be3/a,

COJIHCYHasA CUCTEMaA, I'aJIaKTHUKa, BCCIICHHAA,

B pe3ynbrare 0CBOCHHS TUCUUILIIMHBI 00yYarOIUICs T0JKEH YMETh:
-pelmaTh 3aJa4d HUCIIOJIb3ysl M3YyYEHHBIE 3aKOHBI, ONEPUPOBATH €IMHUIIAMU

HN3MCPCHUA (1)I/I3I/ILIGCKHX BCIINYHH.

-HaBBIKaMH CaMOCTOATCIBHOI'O HpI/IO6peTCHI/I}I 3HAHUW C HCHOJb30BAaHUEM

UHTEpHETa, Y4YeOHOW U CIPAaBOYHOU JIUTEPaATYypHI.

000pyTI0BaHUEM.

PaGotats ¢ ¢usznueckum

1.4. Kouu4ecTBO 4aCOB HA 0CBOEHHUE MPOTrPAMMbI TUCHUILINHBI
MakcumanbHON Y4eOHOM Harpy3ku ooydaromierocs 97 4acos.

2. CTPYKTYPA U COJAEPXKAHUE YYEBHOM TUCIHUITIJIUHBI

2.1. O0beM y4eOHOM TUCUMILIHHBI U BB Y4eOHOH padoThl

Bua yueOHoi padoThI Obnem
4acoB

O0bem o0pa3oBaTeIbHOM NPOrPaAMMBbI 97

B TOM YHCIIE:

TEOpETHYECKOe 00yueHne 41

MPAKTUYECKUE 3aHATUA 22

J1a00paTOPHBIE 3aHATUS 22

caMocCTosTeNbHas padoTa -

KOHCYJIbTaLlUN 6

MIPOMEKYyTOUYHAs aTTecTalus B opMe IK3aMeHa 6




2.2. TemaTu4eckuii IJIaH u cogep:kanue yueoHoii nucunminnbl «OY 1,11 dusuka»

PaBHOMEpHOE MPSMOJIMHENHOE JIBIDKCHHE. Yckopenue,
PaBHOIIEpeMEHHOE MTPSAMOJIMHEMHOE IBUKEHHUE.
CBoOonmHoe majeHue. J[BikeHue Tena, OpOMIEHHOTO TMOJ YIIIOM K
rOpU30HTY. PaBHOMEPHOE ABUKEHHUE IO OKPY>KHOCTH.

HaunmenoBanue Copepxxanue y4deOHOro martepuasa, JadopaTopHble PpadoOThI HOGBEM Koabi KOMIIeTeHIUii,| Y4eOHo-
pa3/iesioB U TeM NpaKTHYeCKUe 3aHATHA, CAMOCTOSITeJIbHAS PadoTa 00y4arouMXcs,4acoB (opMupoBaHuIO KOTOPBIX MeTOoAMYecKoe
KypcoBasi padora (IIpoeKT) CIoco0CTBYET olecneyeHue
3J1eMEHT NPOrpaMMbl
1 2 3 4 5
Beenenne Conep:xxanue y4eOHOro marepuaJia 2 OK 01, OK 02, OK 03, ([1-13
duznka — (yHIaMEHTAIBHAS HayKa O TIPUPOJIC. OK 04, 0K 07,0K 09
EcTecTBeHHO-Hay4HBI METOJ] IIO3HAHUS, €r0 BO3MOXKHOCTU U I'PAHUIIbI
NPUMEHUMOCTH. OKCIIEPUMEHT W TEOpHs B TIPOIECCe TIO3HAHUS
npupozasl. MoaenupoBanue (U3NYECKUX SBICHUNH M mpolieccoB. Poin
DKCTIEPUMEHTA M TEOPHH B MPOLIECCE TIO3HAHUS MPUPOIbL. Pu3nuecKast
BenuunHa.  [lorpemHocTH  M3MepeHU  (U3MYECKUX  BEJIWYMH,
dusnueckre 3aKoHBI. | paHUIBI MPIMEHUMOCTH (PU3NIECKUX 3aKOHOB,
[Tonsatue o ¢Qusnueckol kapTUHE MHpa. 3HaueHUe (GU3MKU TpU
ocoeHuu npodeccuit CIIO u cnennansHocteit CIIO.
Pa3nen 1. Mexannka 28
Tema 1.1./Conepxxanue yueOHOro MaTepuaa 4 OK 01, OK 02, OK 03, 1-13
Kunematuka Mexanndeckoe  nBwxkeHue. [lepememenne. Ilyt.  CkopoCTb. OK 04, OK 07,0K 09




Tema 1.1. 3akoHBI

MexaHnnkn HoroTona

Conep:xanue yueOHOro MaTepuasa

[lepBorit 3akon Hpiorona. Cuna. Macca. Mmnynsc. Btopoit 3akon
Hbrorona. OCHOBHOM 3aKOH KJIaCCHYECKOW AMHAMUKHU. TpeTuil 3aKOH
HrroToHa.

3aKOH BCEMUPHOTO TAToTeHus. I paButanronHoe noje. Cuia TSHKECTH.
Bec. CnnocoOb1 n3mepenust Macchl Tesl. CUIIbl B MEXaHHKE.

OK 01, OK 02, OK 03,
OK 04, 0K 07,0K 09

1-13

Tema 1.2. 3akonblCoaep:kaHue ydueOHOro MaTepuaJia.

COXpaHCHUA
MEXaHUKE

B

3aKOH COXpaHEHHs HMMITyJibca. PeakTuBHOe nBmkeHHe. Pabora cHIbI.
Pabota moTeHUMaNbHBIX CcHJI. MomHocTs. OHeprus. Kunernueckas]
pHeprus. [loTeHunanbHas sHEprus. 3aKOH COXpaHEHUS MEXaHUYECKOH
oHepruu. [IpuMeHeHne 3aKOHOB COXpaHEHU.

OK 01, OK 02, OK 03,
OK 04, OK 07,0K 09

1-13

IIpakTH4eckoe 3aHsTHE

3aBUCUMOCTb TPAEKTOPUU OT BBIOOpA CUCTEMBI OTCUETA.

Buibl MEXaHUYECKOTO JBUKCHHUS.

3aBUCHUMOCTb YCKOPEHUS T€Jla OT €r0 MacChl U CUJIbL, AEUCTBYIOLIEH Ha
Teo.

CnoxeHue CUIlL

PaBeHCTBO M NIPOTHBOINOJIOXHOCTh HANpaBICHUS CUJI JEHCTBUS U
[IPOTUBOACUCTBHSI.

3aBUCUMOCTD CUJIBI YIIPYTOCTH OT Je(OopMaIiu.

Cuibl TpeHHUs.

HesecoMoCTb.

PeakTuBHOE IBUKECHHUE.

[lepexos MOTEHIMATBHON SHEPTUH B KHHETHUYECKYIO M 00paTHO

OK 01, OK 02, OK 03,
OK 04, OK 07,0K 09

1-13

JlabopaTopHoe 3aHsATHE

VccnenoBanue qBMKEHUS TeJa MO/ JEHCTBUEM ITOCTOSSHHOM CUJIBI.
M3yueHne 3aKk0Ha COXPaHEHUS UMITYJIbCA.

CoxpaHeHHE MEXaHWYECKOM SHEpPruM Npu JBKEHUU TeNa O]y
NeicTBUEM CUJT TSDKECTH U YIIPYTOCTH.

CpaBHeHue paboThI CUJIBI C U3MEHEHHEM KHMHETHYECKON YHEPTruu Tefa.
M3ydueHne 3aKOHOB COXpaHEHHMs Ha TMpUMepe yaapa UIapoB U
OATTHCTUYECKOTO MAsITHHKA.

MN3yuenrne 0cOOEHHOCTEH CHIIBI TPEHUSI (CKOTBKEHHS).

OK 01, OK 02, OK 03,
OK 04, OK 07,0K 09

1-13




Paznen 2. OcHOBBI MOJIEKYJ/ISIPHOH (PM3UKH ¥ TEPMOANHAMUKH

11

Tema 2.1. OcHoOBBI
MOJIEKYJIAPHO-
KHHETHYeCKOH
TeOpHH.
NpeannHbId ras.

Conepxanue
MartepuaJa.
OCHOBHBIE MOJIO)KEHUSI MOJIEKYISIPHO-KUHETUYECKON Teopuu. Pazmepsl
U Macca MOJIEKyJl W aroMoB. bpoyHoBckoe nBwxkeHue. Huddysus)
Cwiibl M SHEPrus MEXMOJEKYISPHOro B3auMozaeicTBusa. CTpoeHHe
ra3000pa3HbIX, JKUAKUX U TBEPAbIX Ted. CKOPOCTH IBUIKEHUS MOJICKYJ]

U UX U3MEpEHUE.

WneanbHbiii Ta3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJICKYJISPHOA
KMHETUYECKOM Teopuu ra3zoB. TemiiepaTypa u ee uzMepeHue. ['a3oBbie
3aKOHbl. AOCONIOTHBIA HyJb TeMieparypbl. TepMoanHaMuyeckas]
[IKaja TeMIIepaTypbl. YpaBHEHUE COCTOSHMS HAEAIBbHOIO rasa.
MoutsipHast ra3oBast IOCTOSIHHASL.

yueOHOro

OK 01, OK 02, OK 03,
OK 04, OK 07,0K 09

1-13

Tema 2.2.
OCHOBBI
TePMOTHHAMHUKH

Conep:xxanue y4eOHOro MaTepuaJia

OCHOBHBIE TIOHSITUS W OINpEACICHHS. BHYTpEHHSSI SHEPIUsl CUCTEMBbI
BHyTpeHHsis sHeprus uaeanbHoro rasa. Pabora u teriora kak (GopMel
rnepenayd  dHEpruu. TermoeMKOCThb. Y IeJibHas TEIIOEMKOCTb.
'YpaBHeHHe TerioBoro 6ananca. [lepsoe

HayajJo TepMOJMHAMUKHU. AnumabarHbiil npouecc. IlpuHuun neicrsus
tersioBoil MammHbl. KIIJ[ termmoBoro nBurarens. Btopoe Hawano
TEPMOJIMHAMHUKH. TepMmoguHamMuyeckas IKajia TeMIeparTyp.
XononunpHble MalinHbl. Ternosble aABurarenu. OxpaHa Npupoibl.

OK 01, OK 02, OK 03,
OK 04, OK 07,0K 09

1-13

Tema 2.3.

CsoiicTBa napos.

Conep:xxanue yueOHOro MaTepuaJa.

Vcniapenue u konaeHcanus. HacelmeHnHbli ap u ero cBoicraa. A0-
COJIFOTHAasiT M OTHOCHUTENbHAsl BIAXKHOCTh BO3AyXa. Todyka pOCHI.
Kunenne. 3aBUCHMOCTb TEMIIEPATypbl KHUIIEHUS OT  JaBJICHUS.
[leperpeTslil map M €ro UCHOJIb30BAHUE B TEXHHUKE.

OK 01, OK 02, OK 03,
OK 04, OK 07,0K 09

1-13

Tema 2.4.

CaoiicTBa
KUJIKOCTEH

Conep:xanue yueOHOro MaTepuaJa.

XapakTepUCTHKA KUJIKOTO COCTOSIHUSA BemecTBa. [loBepxXHOCTH-

HBII CJION >KMJIKOCTH. DHEpPrusi MOBEPXHOCTHOTO CIos. SIBIEeHHsS Ha
rpaHUIIe )KUIKOCTU C TBEPIbIM TesloM. KanuiisipHble sSIBICHUS.

OK 01, OK 02, OK 03,
OK 04, OK 07,0K 09

1-13




Tema
CpoiicTBa
TBEPABbIX TeJl.

2.5.

Conep:xanue yueOHOro MaTepuaJia.

XapakTepucTuKa TBEPIOro COCTOSIHUS BEIIECTBA. YTIPyrue

CBOICTBA TBEPABIX TeJ. 3aKOH ['yka. MexaHnueckue CBOMCTBA TBEPbIX
Tell. TerioBoe pacliMpeHre TBEPAbIX Tell U xkuakocren. [lnaBnenue u
KpUCTaJLTU3aIHsL.

OK 01, OK 02, OK 03,
OK 04, OK 07,0K 09

1-13

JlabopaTopHoe 3aHsTHE.
3MepeHue BIa)KHOCTH BO3/IyXa.
I/I3MepeHHe MMOBCPXHOCTHOI'O HATSAKCHUS KUIKOCTU.
HaGmonenune mponecca Kpuctammmzauuun M3ydenue nedopmaruu
pacCTsKEHUS.
3yueHue Tem10BOro paciiupeHus TBEPbIX Tell.
3ydyeHre 0coOEHHOCTEN TEIIOBOr0 PAaCUIMPEHNUS BOJIBI.

OK 01, OK 02, OK 03,
OK 04, OK 07,0K 09

1-13

IIpakTH4yeckoe 3aHsiTHE
JIBrxkeHre OpPOYHOBCKUX YaCTHII.
[uddyzus.
l3MeHeHne JaBleHMs Tra3a C W3MEHEHHEM TeMIleparypbl IpU
MOCTOSIHHOM 00BeMe.
M30TepMuyecKuii 1 N300apHBIM TPOLIECCHI.
l3MeHeHNne BHYTpEHHEH SHepPTruu TeJl MPU COBEPIIEHUH padOoThI.
Moenu TeIUIOBEIX ABUTATEIIEH.
Kurnenne BoJpl Ipy MOHWKEHHOM JJaBJICHHUH.
[IcuxpoMeTp U TUTPOMETP.
SIBIIEHHS TOBEPXHOCTHOTO HATSKEHUS M CMAUYUBaHUS.
Kpucrannsl, amop@Hble BelecTBa, »KHIKOKPUCTAIIINYECKHE Tela.

OK 01, OK 02, OK 03,
OK 04, OK 07,0K 09

1-13

Pa3nen. 3. DiekTpoaMHAMUKA.

16

Tema.
JJleKTpHUYecKoe
noJie.

3.1

Copaepxxanue yueOHOro MaTepuaJia.

DIJIEKTPUUYECKUE 3apAJIbl. 3aKOH COXPAHEHUA 3apsiga. 3aKOH

Kynona. Onexrpuueckoe nose. HanpsskeHHOCTh 3JEKTPUYECKOTO MO
[Tpunuun cynep-no3unuu nojeil. PaboTa cuim aneKTpocTaTUYECcKOro
nosst. Ilorennman. Pa3HocTh mOTEHUMANOB. ODKBUIOTEHUUATBHBIE
MoBepXHOCTU. CBs3b MEXKIY HANPSHKEHHOCTBIO W Pa3HOCTHIY
MOTEHIIUATIOB JJIEKTPUUECKOr0 MOJIA. [MANEKTpUKU B 3IEKTPUUYECKOM
nosie. [lomsipusanust AudneKTpukoB. [IpOBOAHMKHM B AIEKTPUYECKOM
none. Konnpencatopel. CoeauHEeHHE KOHJEHCATOPOB B OaTapero.

OK 01, OK 02, OK 03,
OK 04, OK 07,0K 09

1-13




OHeprus 3apsHKEHHOT0 KOHIEHCATOpa. DHEPIHsl AIEKTPUUECKOTO TOJIS.

Tema 3.2.
3aKOHBI NOCTOSTHHOIO
TOKA.

Conep:kanue y4eOHOro MaTepuasia.

YcioBus, HEOOXOAMMBIE [UIsl BO3HUKHOBEHHMSI U IOJCpKaHMUs
HiIeKTpuueckoro Toka. Cuia TOka M IJIOTHOCTh Toka. 3akoH Oma Jyis
yaactka nenu 6e3 J/[C. 3aBUCUMOCTD JIEKTPHUIECKOTO COMPOTHUBIICHNS
OT MaTepuaia, JUTMHbI U TUIOIAM TONePEYHOTO CEUCHUs MPOBOAHUKA,
3aBUCHUMOCTh  JJIEKTPUYECKOTO COMPOTHUBIIEHUS IMPOBOJHUKOB OT
TEMIEpATypbl. DJIEKTPOJBUKYILAs CHJIa UCTOYHMKA ToKa. 3akoH OMa
st monHoi  menu. CoenuHeHue  MpoBOAHHKOB. CoeanHEHNd
MCTOYHMKOB JJICKTPUYECKON 3Hepruu B Oarapero. 3akoH J[xoyms—
Jlennia. PaboTa 1 MOIITHOCTB 3JIEKTPUUYECKOTO TOKA. TerIoBoe IelCTBHE
TOKA.

OK 01, OK 02, OK 03,
OK 04, OK 07,0K 09

1-13

Tema 3.3.
JJIeKTPUUYECKUI TOK
B MOJIYIIPOBOHUKAX

Coaep:xxanue yueOHOro MaTepuaJa.
Cob6cTBeHHAs MPOBOIMMOCTD MOTYITPOBOIHUKOB.
[TomynpoBOTHUKOBBIE TIPHOOPEI.

OK 01, OK 02, OK 03,
OK 04, OK 07,0K 09

1-13

Tema 3.4. MarautHoe
moJie

Conep:xanue yueOHOro MmarepuaJia.
BekTop MHAYKIMHA MarHUTHOIO IOJsA. J(eliCTBHE MarHUTHOIO IOJs HAa
NpSIMOJIMHEMHBIH ~ MPOBOAHMK €  TOKOM.  3akoH  Awmrmepal
B3aumoseiicTBue TokoB. MarHuTHBIN MOTOK. PaboTa mo nepemenieHuo
MPOBOJHMKA C TOKOM B MAarHUTHOM ToJie. /[elicTBHEe MAarHUTHOTO TOJIS]
Ha nBwkyuicsa 3apsn. Cuna Jlopenua. OmnpeneneHue yAeNIbHOTO
3apsiaa. Y CKOPUTENN 3apsKEHHBIX YacTHII.

OK 01, OK 02, OK 03,
OK 04, OK 07,0K 09

1-13




Tema 3.5.

DJIEeKTPOMATHUTHAS

HHIYKIUA.

Copaepxxanue yueOHOro MaTepuaJa.
ONEKTPOMAarHUTHAs MHAYKIUS. BuxpeBoe 3JlE€KTpUUECKOE  IIOJIE.
CaMouHAyKIHsA. DHEPIUs MarHUTHOTO T1OJIS.

OK 01, OK 02, OK 03,
OK 04, OK 07,0K 09

1-13

[IpakTHyeckoe 3ansiTHE

B3anmonencTeue 3apspkeHHBIX Tenl. [IpOBOAHMKM B DIIEKTPHYECKOM
nose. JIu3neKTpuKy B a1eKTpruueckoM noje. KonneHncaropsl.

TermoBoe aeiicTBue AnmeKkTprueckoro Toka. CoOCTBEHHas! U MPUMECHas]
POBOJUMOCTb  IOJIyIPOBOAHUKOB.  [loJIyIpOBOAHMKOBBIA — AHO.,
Tpansucrop. OneiT Dpcrena.

B3anMoseiictBue MPOBOJHUKOB ¢ ToOKaMU. OTKIOHEHHME 3JIEKTPOHHOIQ
[y4yKa MarHUTHBIM M10JIEM. DJIEKTPOBUTATEIb.
JJeKTpPOU3MEPUTENbHBIE MPUOOPBL. DIEKTPOMAarHUTHAs HMHIYKIIHKS,
Onbitet @apages. 3aBucumocts IJIC caMOMHAYKIIMM OT CKOPOCTH
W3MEHEHHUS CHJIBI TOKA U HUHAYKTUBHOCTH IPOBOIHUKA.

Pabota snektporeneparopa. Tpancdopmarop.

OK 01, OK 02, OK 03,
OK 04, OK 07,0K 09

1-13

JlabopaTopHoe 3aHsATHE

N3ydenne 3akoHa Oma g ydacTKa ILIEMH, IOCIEIOBATEIbHOTO U
napasieIbHOTO COeIMHEHHs TPOBOJHUKOB. M3yuenue 3akoHa Oma s
MOJMHON 1enu. V3ydeHune SBIEHHS DIEKTPOMArHUTHOW WHIYKIIHH,
Onpenenenne Kod3(h(UIMEHTA TONE3HOTO JCHCTBUS SIEKTPUUYECKOTO
qaitHuka. Onpeenenne TeMnepaTypbl HUTH JIAMIIBl HAKAJTUBAHHSL.
Onpenenenne 3JIC M BHYTPEHHErO CONPOTUBIEHUS HCTOYHUKA
HAIPSDKCHNS.

OK 01, OK 02, OK 03,
OK 04, OK 07,0K 09

1-13

Paszaea 4. Kosreoanus

H BOJIHBI.

Tema
Mexannyeckue
KOJIC0aHU S

4.1.

Conep:xanue y4eOHOr0 3aHATHS.

KonebarenbHoe nBmwkenue. ['apmonnueckune koseOanus. CBOOOTHBIO
MCXAHNYCCKHUC KOHCGaHI/IH. HHHCﬁHBIG MCXAaHHUYCCKUEC KOJIG63.T€.HBHBI€
cuctembl. [IpeBpaieHue HSHEPruu IMPU  KOJeOATSITHLHOM JBM)KCHHUH,

-

CBOOOTHBIC 3aTYyXaIOIINE MEXaHUYECKUE KOJIeOaHMsI.

OK 01, OK 02, OK 03,
OK 04, OK 07,0K 09

1-13




Tema 4.2 VYnpyrue
BOJIHBI

Conep:xanue y4eOHOr0 3aHATHS.

[lonepeunble W MPOAOJBHBIE BOJIHBI. XapaKTEPUCTHUKUA BOJHBI,
YpaBHeHue miockoi Oeryieit BoiaHbl. MHTEpdepennus BonH. [TorsaTue
0 nu(paKIuy BOJH. 3BYKOBBIC BOJIHEL. Y IBTPA3BYK M €T0 IPUMECHCHHE.

OK 01, OK 02, OK 03,
OK 04, OK 07,0K 09

1-13

Tema 4.3 DaekTpo-
MArHUTHBIE
KoJIeOaHU s

Conep:xaHue y4eOHOr0 3aHATHS.
CBoOOAHBIE 3JIEKTPOMAarHUTHBIE Kosebanus. [IpeBpaiieHue sHEpruu B
KoJIe0aTEeTPHOM KOHTYDE. 3aryxaromnye AIIEKTPOMArHUTHBIC
KOJICOaHMS. I'enepatop HE3aTYXaoLINX AIIEKTPOMArHUTHBIX]
koneOanuii. BeIHYKIeHHBIE AneKTpudeckue Konebanus. I[lepemeHHBIN
ToK. ['eHepaTtop mepeMeHHOro Toka. EMKOCTHOE M WHAYKTHBHOG
COIIPOTHUBIJIEHUS MEPEMEHHOro Toka. 3akoH OMa Ui 3JIeKTpUYECKOi
ey IEepeMEeHHOTro Toka. PaboTa M MOIIHOCTh IEPEMEHHOTO TOKA.
['eneparopsl Toka. Tpanchopmaropsl. TOKH BBICOKOW YacCTOTHI.
[lonyueHue, nepeaada u pacupeaeIcHue MEKTPOIHEPIUN.

OK 01, OK 02, OK 03,
OK 04, OK 07,0K 09

1-13

Tema 4.4 Daerpo-
MATHUTHbIE BOJIHBI.

Conep:xxanue y4eOHOr0 3aHATHSI.

JJEKTPOMAarHUTHOE  TIOJIE KaK  OCOOBIU BUJ MaTEepHUH,
ONEeKTpOMarHUuTHbIE  BOJMHBL.  BuOpatop  I'epua.  OTKpBITHIA
KojeOaTenbHbl  KOHTYp. M300perenue pamuo A. C. Ilomobeim.
[Tonsitrie o panuocBsizu. [IpuMeHeHue 3JeKTPOMarHUTHBIX BOJIH.

OK 01, OK 02, OK 03,
OK 04, OK 07,0K 09

1-13

IIpakTH4eckoe 3aHsTHE.

CB0OO/HbIE U BBIHYX/IEHHbIE MEXaHMYECKHE KOJIeOaHUs.
Pesonanc. OOpa3oBaHue U pacCIpOCTPaHEHUE YIPYTHX BOJIH.
Yactota KkonebaHuii W BbicoTa ToHa  3Byka. (CBOOOJHBIG
QIIEKTpPOMarHuTHeIe Kosiebanus. OcIIorpaMMa MEpPeMEHHOr0 TOKa|
KonzeHcarop B 1emu NepeMeHHOro Toka. KaTyiika MHAYKTUBHOCTH B
e IEePEMEHHOT0 TOKa. Pe30HaHC B IOCIEIOBAaTENbHOM ILENH
MEepPEMEHHOT0 TOKa. M3nmydeHue W mpHueM 3JIEKTPOMAarHUTHBIX BOJIH,
PannocBsi3b.

OK 01, OK 02, OK 03,
OK 04, OK 07,0K 09

1-13

JlaGopaTopHoe 3aHsiTHE.

M3yueHne 3aBUCUMOCTH  Iepuoja KojeOaHWM  HUTSHOTO (WM
NPY>KUHHOT0) MasiTHUKA OT JUTMHBI HUTH (WJIM MacChl Tpy3a).
WHAYKTUBHBIE U €MKOCTHOE CONPOTHBIIEHUS B IIETIH MEPEMEHHOTO
TOKa.

OK 01, OK 02, OK 03,
OK 04, OK 07,0K 09

1-13




Pa3nea 5 OnTuka 10 OK 01, OK 02, OK 03,
OK 04, OK 07,0K 09

Tema 5.1 Conepxxanue y4eOHOT0 3aHATHS. 1-13
[Ipupona cBera CKOpOCTB pacpoCTpaHEHHs CBETA. 3AKOHBI OTPAYKEHUS U IPEIOM- 2

nenust cBera. llomHoe orpaxkenuwe. JIMH3blL. ['71a3 Kak onrudeckas

cucreMa. OnTuyeckue npuoopsl.
Tema 5.2 Boanosble |CoaepxaHue yueOHOT0 3aHSITHSI. OK 01, OK 02, OK 03, 1-13
CBOIicTBa cBeTa Hutepdepeniys cBera. KorepeHTHOCTh CBETOBBIX JTy4EH. OK 04, OK 07,0K 09

WuatepdepeHiyst B TOHKUX IUIeHKax. [lomockl paBHOW TONIIUHBL. |2

Konbiia HeroToHa. HMcnonb3oBaHue HHTEpQEpeHLMH B Hayke U

TexHuke. Judpakuus cera. [udpakuus Hamenu B mapauielbHBIX

nydax. Judpakunmonnas  pewmerka. Ilowstme o  rojorpaduu.

[lomsipusanusa nonepeunbix BoiH. I[lomspusanusa ceera. J[BolHOe

myyenpenomiuenue. Ilomsapounsl. ucnepcus cBera. Buasl CiekTpos.

Crnextpbl ucnyckanus. CHeKTpbl MOIJIOMIEHUs. YIIbTpapuoIeTOBOE U

uHpakpacHoe u3nydyeHus. PentreHoBckue syun. VX npupoma u

CBOICTBA.

[IpakTU4eckoe 3aHsITHE. 2 OK 01, OK 02, OK 03, 1-13

3aKOHBI OTPAYKEHUS U MPETOMIIEHHSI CBETA. OK 04, OK 07,0K 09

[TosTHOE BHYTpEHHEE OTpaKEHNUE.

OnTuueckre npuOOpBI.

HuTepdepeniys ceera.

Jludpaxus ceera.

[Tonsspu3zanus ceera.

[ToryueHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[TonydyeHue criekTpa ¢ HOMOIIBI0 AU(PPAKITHNOHHON PEHIETKH.

CHeKTpOoCKor.

JlabopaTopHoe 3aHsATHE. 4 OK 01, OK 02, OK 03, 1-13

M3yueHne n300paxeHus IpeIMETOB B TOHKOH JIMH3E.

M3yuenne naTepdepeHny 1 Audpaxium cBeTa.

['pagynpoBKa  CIEKTPOCKONIA M ONPENCIICHWE  JUIMHBI  BOJIHBI
CIIEKTPAJIbHBIX JTUHUM.

OK 04, OK 07,0K 09




Pa3nes 6. Ji1eMeHTHI KBAHTOBOI (PU3UKH 6 OK 01, OK 02, OK 03, 1-13
Tema 6.1. KanToBas|Coepskanue y4eOHOI0 MaTepHaJa. OK 04, OK 07,0K 09
ONTHKA KBanToBas rUIoresa [1nanka. @DOTOHBI. Buemnnii2
dorosnexTpuueckuii  3dpdexr. Buyrpennuii portordpdexr. Tumsl
(hOTORIIEMEHTOB.
Tema 6.2. ®uszukaCoaeps;kaHue y4eOHOT0 3aHATHS. OK 01, OK 02, OK 03, 1-13
aToma Pa3BuTHE B3MVIAIOB Ha CTPOEHUE BEIIECTBA. 3aKOHOMEPHOCTH B OK 04, OK 07,0K 09
ATOMHBIX CHEKTpax Bojopojaa. fAmepHas monens aroma. Onbitel D)1
Pesepdopna. Mogens aroma Bomopoaa mo H. bopy. KsanrtoBble
reHEepaTophbl.
Tema 6.3 ®@usukaCoaep:xanue yueOHOro MaTepuaia. OK 01, OK 02, OK 03, 1-13
aTOMHOTO siApa. EcTecTBeHHas paJu0aKTUBHOCTb. 3aKOH PaIMOaKTUBHOTO pac- OK 04, OK 07,0K 09
naga. CrocoObl HAOMIOAEHUS W PETUCTPALMU 3apsDKEHHBIX YacTHIL
Dddexkr BaBumoa —UYepenkoBa. Ctpoenne aromuoro sigpa. Hdedextl
MacChl, DHEPrus CBS3M U YCTOMYMBOCTh ATOMHBIX sAnep. fnepHble
peakiuu. VckyccTBeHHasi pauoakTUBHOCTD. JleneHne TshKeNnbIX snep
LlerHas saepHas peakuus. YIpaBiisieMas LenHas peakuus. fnepHbIi
peaktop. [lomydeHune paaMoOaKTHUBHBIX H30TONOB M WX MPUMEHEHHE.
buonornueckoe AeicTBUE paJuOaKTUBHBIX U3TYyYEHUN. DIeMEHTapHbIE
YACTHIIBI.
IIpakTH4yeckoe 3aHsATHE. 2 1-13
Doroaddext. JInneituateie CHEKTPHI PA3INYHBIX BEIECTB. OK 01, OK 02, OK 03,
W3myuenue nazepa (KBaHTOBOTO reHepaTopa). Cuetunk OK 04, OK 07,0K 09
MOHU3HPYIONIUX U3ITyYEHUN.
Panen 7. DBomonus Beeiennoii 4 OK 01, OK 02, OK 03, 1-13

OK 04, OK 07,0K 09




Tema 7.1 CTpoeHue u
pasButHe Beenennoit

Conep:xanue yueOHOro MaTepuaJia.

Hama 3Be3qnas cucrema — l'asmaktuka. pyrue

ramakTukh. beckoHeuHocTs Bcemennoil. IloHaTHE 0 KOCMOJIOTHWH,
Pacmupsitomasicst Beenennas. Monens ropsiueit Beenennoii. Ctpoenue
W IPOUCXOXKICHHE [ amaKTuK.

OK 01, OK 02, OK 03,
OK 04, OK 07,0K 09

1-13

Tema 7.2
IBOJIIOLUSA
I'unore3a
MPOMCXOKTEHUSI
CoJIHEeYHOIi CHCTEMBI.

3Be3.

Conep:xanue yueOHOro MaTepuaJa. 1 OK 01, OK 02, OK 03, 1-13
Tepmosinepubiii  cunre3. [IpobremMa TEpMOSIEPHON SHEPIrETHKHU, OK 04, OK 07,0K 09

Oneprusg ConHua u 3Be3d. OBomonus 3Be3d. lIpoucxoxneHue

COTHEYHOU CHUCTEMBI.

[IpakTn4yeckoe 3aHsATHE. 2 OK 01, OK 02, OK 03, 1-13

Conneuynas cucrema (mogaens). dortorpaduu maaHer, caeIaHHbIE O
kocMHuyeckux 30H10B. Kapra Jlynsl u nnaner. CTpoeHHe U 3BOJIOLMS
BceneHHo.

OK 04, OK 07,0K 09

[IpoMeskyTouHasi aTTecTanus B (popMme IK3aMeHa 6
Koncynbranus 6
Bcero 97




3. YCJIOBUS PEAJIN3AIIMUA PABOYEHN ITPOT PAMMBbBI

3.1. TpeboBanus K MUHUMAJTBHOMY MAaTepuaJIbHO-TEXHHYECKOMY
o0ecrneyeHHI0 00y4YeHHUs M0 JUCHUIJINHE

Peanmzamus paboueil mporpamMMmbl JUCHUILIMHBI TpeOyeT HaIWYHUs Y4eOHOTO
KabuHeTa (PU3UKU U aCTPOHOMMUH.

OoOopynoBanmne y4eOHOro KaduHera:

MynbTUMETUIHBIA KOMIUIEKC (KOMIIBIOTEP C JIMIEH3MOHHBIM MPOrpaMMHBIM
oOecrieueHrneM, MOAKIIOYEH B CETh C BBIXOJAOM B HHTEPHET, MPOEKTOP, SKpaH s
poeKTopa, KoJoHKM (aynuo). Pabouee wmecTo mnpenopaBatens, padouue MecTa
oOyuarommxcst (25 MecT), KOMIUIEKT Yy4eOHO-METOAMYECKON JTOKYMEHTalluu, Ha0op
onTHKa — 3 IIT.; HA0Op 3JEKTPOJAMHAMHKA — 3 IIT.,; HaOOp 3JEKTpUYEecTBAa — 3 IIT.
[Tpubopsl  1EMOHCTpAIIMOHHBIE:  aMIEPMETP JIEMOHCTPALMOHHBIN  (LHPPOBOK);
TpanchopMmarop  yHUBepcaibHbId.  KommbloTepHass  u3MepuTeNbHas  CHUCTEMA!
KOMITBIOTEPHBIA W3MEpPUTENbHBIN OJOK; JaTuuk oO0BbEMa raza. Mojenu: Mojeib
JBUraTelii  BHYTPEHHETO  CrOPAaHMS;  MOJEIb  JJIEKTPOMArHUTHOTO  peJe
JEMOHCTPALIMOHHAS; MOJIENIb PABHOMEPHOTO JABUKEHHUS; MOJIENIb KHHETUYECKOW TEOPUHU
razoB. O6opynoBanue [jisi pabOThl C 3JIEKTPOHHBIMU KOMMOHEeHTamMu (MOHTaXHO-
pemonTHas yctaHoBka "Maructp I[[20-UKM-A" 300x300mMm; 220B; »1eKTpOHHBIM
KOHCTPYKTOp «3HATOK». MasiTHUK 3JIeKTpocTaTudyeckuil. Tabnuia geMoHCTpalmoHHas
«MHuoxutenu u npuctaBku C1». YueOHbie BU1€0DUIBMBI.

3.2.AndopmainuonHoe odecrieyeHue OOyYeHHs
3.2.1.11leuaTHble U31aHUS
OcHOBHBIE y4eOHbI€ U3TAHUSL:

1. dmutpuena B. ®. ®usnka nns npodeccuil U crnenuaibHocTet Yakak, A.
A. Ousuka. Ou3NYeCKUe OCHOBHI MEXAaHHWKH . ydeOHOE TocoOue s
CIIO / A. A. Yakak. — Capartos : [IpodobpazoBanue, 2020. — 180 c. —
ISBN 978-5-4488-0673-5. — Tekct : SnIeKTpOHHBINA // DIEKTPOHHBIN
pecypc nudposoit obpaszoBarensHoit cpenpl CIIO PROFo6pa3zoBanue :
[caiiT]. — URL: https://profspo.ru/books/91903 (mata oOpareHus:
31.08.2020).

2. Jleryta, C. H. ®u3uka. Onekrpocratuka : yueoHoe nocooue mis CIT1O /
C. H. Jleryra, A. A. Yakak. — Caparos : [Ipodo6pazoBanue, 2020. —
177 c. — ISBN 978-5-4488-0591-2. — Tekct : dJI€KTPOHHBIA //
OnexkTpoHHBI pecypc 1udpoBoii  obpazoBatenbHO cpeast  CIIO
PROFoGpa3oBanme : [caiit]. — URL: https://profspo.ru/books/92190
(mara obpamenust: 30.08.2020).



. Jleryta, C. H. ®u3uka. Dnekrpocratuka : yaedonoe nocooue mis CIIO /
C. H. Jleryra, A. A. Yakak. — Caparos : [Ipodobpazosanue, 2020. —
177 ¢. — ISBN 978-5-4488-0591-2. — Tekct : SICKTPOHHBIA //
DOneKkTpoHHBIA pecypc 1mudpoBoi obpazoBatenpHOM cpeast  CIIO
PROFoGpa3zoBanme : [caiit]. — URL: https://profspo.ru/books/92190
(mata obpamenus: 30.08.2020).

. Yakak, A. A. MonekymnsapHas ¢usuka : yueoHoe nocodue mist CI1IO / A.
A. Yakak ; mox penmakmuedn M. I'. Kyuepenko. — CapatoB :
[Ipodob6pazoBanue, 2020. — 377 ¢. — ISBN 978-5-4488-0670-4. —
Texcr : 9neKTpoHHBIA //  DJNEKTPOHHBIM  pecypc  IUGPOBOI
obOpazoBarensHoil cpenbl CIIO PROFo6pazoBanue : [caiiT]. — URL:
https://profspo.ru/books/91895 (nata ob6pamenus: 05.09.2020)..

. ITapmiakoB, A. H. ®usuka B 3amadax. DJIEKTPOMArHeTU3M : y4eOHOE
nocobue g CIIO / A. H. [lapmakoB. — Capatos : [IpodobpazoBanue,
At ITu Ap Memnma, 2020. — 199 c¢. — ISBN 978-5-4488-0727-5, 978-5-
4497-0275-3. — TekcTt : DICKTPOHHBIA // DIEKTPOHHBIA peECcypc
ugpoBoit obpazoBarensHoit cpensl CIIO PROFo6pazoBanue : [caiiT].

— URL.: https://profspo.ru/books/88766.

. IlapmakoB, A. H. ®usnka B 3agavax. Onruka : ydeObHOE Mmocodoue s
CIIO / A. H. IlapmakoB. — CapatoB : [IpodoOpazoBanue, Ait [Iu Ap
Menua, 2020. — 146 c. — ISBN 978-5-4488-0728-2, 978-5-4497-0276-

0. — Tekct : »IeKTPOHHBIN // DIEKTPOHHBIM pecypc uUdpPoBOH
obpazoBarenbHoit cpeapl CIIO PROFoOpa3zoBanue : [caiit]. — URL:
https://profspo.ru/books/88765 (.

. IlapmakoB, A. H. ®u3uka B 3amauax. MexaHuka : yueOHOe mocodoue 1is
CIIO / A. H. TlapmakoB. — CapatoB : I[IpodoOpazoBanue, Ait [Tu Ap
Menua, 2020. — 198 c. — ISBN 978-5-4488-0665-0, 978-5-4497-0263-

0. — Tekct : D2JEKTPOHHBIM // DIEKTPOHHBIA pecypc HUBPOBOI
obpazoBarensHoii cpeasl CIIO PROFoOpaszoBanue : [caiit]. — URL:
https://profspo.ru/books/88764

. ITapmakoB, A. H. ®u3uka B 3aga4ax. MakpocucteMsl : yueOHOE ITocooue
st CIIO / A. H. TlapmakoB. — Caparos : IIpodo6pazoBanue, At I1u
Ap Memua, 2020. — 183 c. — ISBN 978-5-4488-0729-9, 978-5-4497-
0277-7. — TekcT : 2AEKTPOHHBIA // DNEKTPOHHBIN pecypc udpOBOi
obpazoBarensHoi cpenapl CIIO PROFoOpaszoBanue : [caiit]. — URL:
https://profspo.ru/books/88763

. Yakak, A. A. ®uszuka : yue6Hoe nocodue jist CIIO / A. A. Yakak, C. H.
Jleryra. — Caparos : [Ipodo6pazoBanue, 2020. — 541 ¢. — ISBN 978-
5-4488-0667-4. — TekcT : ANEKTPOHHBIN // DIEKTPOHHBIM pecypc
nugpoBoi obpazoBarenbHOi cpeasl CIIO PROFobOpa3zoBanue : [cait].

— URL: https://profspo.ru/books/92191

10.Yakak, A. A. MonekynsipHas ¢usuka : yauedHoe nmocodbue mist CI1O / A.

A. UYakaxk ; mnon penakuuert M. I'. Kyuepenko. — CapatoB
[IpodobpazoBanue, 2020. — 377 c. — ISBN 978-5-4488-0670-4. —
Texcr : onexkTpoHHBIW // DNEKTPOHHBIH  pecypc  IUGPOBOMA
obpazoBarensHoit cpenbl CIIO PROFo6pazoBanue : [caiiTt]. — URL:
https://profspo.ru/books/91895



https://profspo.ru/books/88764
https://profspo.ru/books/92191
https://profspo.ru/books/91895

JlonoJIHUTeIbHbIE Y4eOHbIe U3aHUA:

11.Konctutymus Poccuiickoii  ®enepauun  (MpuUHATA  BCEHAPOIHBIM
rojocoBanuemM  12.12.1993) (¢ yyeToMm TONpPaBOK, BHECEHHBIX
dbeneparTbHBIMU  KOHCTUTYITHOHHBIMUA 3akoHamMu P® o mompaBkax
Kounctutyuu PO ot 30.12.2008 Ne 6-OK3, ot 30.12.2008 Ne 7-OK3) //
C3 PO. — 2009. — No 4. — Cr. 445.

12.®enepanbublil 3akoH ot 29.12. 2012 No 273-03 (B pea. denepanbHbIX
3akoHOB 0T 07.05.2013Ne 99-®d3, ot 07.06.2013 Ne 120-®3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-
@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-03, ot 05.05.2014 Ne
84-d3, ot 27.05.2014 Ne 135-d3, ot 04.06.2014 Ne 148-d3, ¢ us3m.,
BHeceHHbIMU DenepanbHbiM 3aKkOHOM OT 04.06.2014 No 145-D3) «O6
oOpazoBanuu B Poccuiickoit denepanum».

13.Ilpuka3 MunucrepctBa oOpazoBanus u Hayku P® «O0 yTBepxaeHuu
(denepabHOrO  TOCYIAapCTBEHHOIO  00pa3oBaTENbHOIO  CTaHAapTa
cpenHero (moiHOro) obmiero oOpa3oBaHUs» (3apErUCTPUPOBAH B
Munrocte PD 07.06.2012 Ne 24480).

14.Tlpuka3z MunoOpnayku Poccunm ot 29.12.2014 Ne 1645 «O BHeceHHH
u3MmeHenuit B [Ipukas MunucrepctBa oopasoBanusi u Hayku Poccuiickoii
Oenepanuu ot 17.05.2012 No 413 “O0 yrBepx)aeHUU (HenepaibHOro
roCyJIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPEIHEro (MOJIHOTO)
00111er0 00pa3oBaHus ».

15.Ilucemo  JlemapramMeHTa TrOCYJApCTBEHHON TMOJUTUKH B  cdepe
noAroToBku padounx kaapoB u IO MwunoOpHayku Poccum ot
17.03.2015 Ne 06-259 «PekomeHmanuyu 1O OpraHU3alUH IOJTYyYECHUS
cpeaHero o01iero oOpa3oBaHusl B peeiaX OCBOCHUS 00pa30BaTEIbHBIX
IporpaMM CpeaHero mMpodeccHoHalbHOTO o0pa3oBaHus Ha 0ase
OCHOBHOT'O OOIIEro 00pa3oBaHUsl ¢ y4yeToM TpeboBaHMil (henepabHbBIX
roCyJapCTBEHHBIX  00pa30BaTENbHBIX CTAHAAPTOB U  MOJIydaeMoO
npodeccur WM CHEUUATBHOCTH  CpeIHEro  MnpogeCCHOHAIBHOTO
obpazoBanusy. Oenepanbupliii 3akoH ot 10.01.2002 Ne 7-®3 «O06 oxpaHe
OKpYyXatomen cpeas» (B pea. ot 25.06.2012, ¢ uzm. ot 05.03.2013) // C3
P®. —2002. — Ne 2. — Cr. 133.

3.2.2. DeKTPOHHbBIE U31aHUA (3JTEKTPOHHbIE PeCypPChl)

16. www. fcior. edu. ru (DepepanbHblii IMEHTP HWHPOPMAIIMOHHO-
00pa3oBaTeNbHBIX PECYPCOB).

17. wwww. dic. academic. ru (AkanemuK. CnoBapu u
SHIUMKJIOTICANN ).

18. www. booksgid. com (Books Gid. DiekrporHast OMOIHOTEKA).

19. www. globalteka. ru (I'mobanteka. I'mobanbHas 6uMOIMOTEKA HAYYHBIX
pecypcoB). 25.www. window. edu. ru (EamHoe oKkHO gocTyma K
o0Opa3oBaTeNbHBIM pECYpCam).

20. www. st-books. ru (JIyamas ydeOHas muteparypa).

21. www.  school.  edu. ru  (Poccuiickuii ~ 0Opa3oBaTeIbHBIN
noptaj. JlocTynmHOCTh, KauecTBO, 3(h(PEKTUBHOCTD ).

22. www. ru/book (DaekTpoHHas OnOIMOTEUHAs CUCTEMA).


http://www/
http://www/
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http://www/
http://www/
http://www/
http://www/
http://www/

23. www. alleng. ru/edu/phys. htm (O6pa3oBatenspHbIe pecypchl HTEepHETA
— Dusnka).

24. www. school-collection. edu. ru (Emunas KoJuteKmus IUGPOBBIX
00pa3oBaTeIbHBIX PECYPCOB).

25. https//fiz.1september. ru (yueoHo-mMeTOqMUecKast razeta « Du3uka).

26. www. n-t. ru/nl/fz (HoGeneBckue naypeatsl o Gu3MKe).

27. www. nuclphys. sinp. msu. ru (SInepuas ¢usuka B aTepHeTe).

28. www. college. ru/fizika (IToaroroska k EI'D).

29.www.  kvant.  mccme. ru  (Hay4yHO-TIOMYJIAPHBIH  (U3HKO-
MaTeMaTHYeCKui KypHal «KBaHT»).
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4. KOHTPOJIb n OIEHKA PE3YJIBTATOB OCBOEHUA

JUCHUATIIMHBI

KoHTponb U OLIEHKa pe3yabTaTOB OCBOECHUS JUCHMILIMHBI OCYIIECTBISAETCS
MIPENOIaBaTeIEM B MPOLIECCE MPOBEACHHS MPAKTUYECKUX 3aHATUN HIa00PATOPHBIX
paboT, TeCTUPOBaHUS, a TAKXKE BBIMOJHEHHS] OOYYAIOUIMMUCS WHIWBUIYaTbHBIX

3a/IaHU, TPOEKTOB, UCCIEIOBAHUM.

4.1. ®opmbl U MEeTOAbI KOHTPOJISI M OLIEHKHU Pe3yJIbTATOB 00y4eHUsI

PesyabTaTsl 00yueHus
(oCBOCHHBbIC YMEHMHSI, YCBOCHHbIC 3HAHUS)

®opMBbI 1 MeTOAbI KOHTPOJIA
1 OLICHKH Pe3yJIbTAaTOB 00y4eHus

B pe3yabTraTre u3ydyeHHs] Y4eOHOH JAMCHUIIMHBI
«Pu3uka» 0o0y4yarlmMiicsi J0JKeH 00JaJaTh  O0IIUMH
KOMIeTeHIUSIMMU:

OK 01. TlonumaTh CyIIHOCTh U COLMATBHYIO 3HAYUMOCTH
cBOCH Oyaymieir mpodeccuu, MPOSBISTh K HEH YCTOWYHBBIN
UHTEpeC.

OK 02. Opranu3oBbiBaTh COOCTBEHHYIO J€STEIBHOCTB,
BBIOMpATh  THUIOBBIE METOABl W  CHOCOOBI  BBIMOJHEHHS
npoeCCHOHATBHBIX 3a/la4, OICHWBaTh UX 3((HEKTUBHOCTH U
Ka4yecTBO.

OK 03. [IIpuHMMaTh pemeHWss B CTaHJAPTHBIX W
HECTaHJAPTHBIX CUTYAlMSIX M HECTH 32 HUX OTBETCTBEHHOCTb.

OK 04. OcymectBiusTh TOWUCK W  HCIIOJIb30BAHHE
uHpopManuy, HeoOXOAMMOM is >(PQPEKTUBHOIO BBIIOIHEHUS
MpoeCCHOHANBHBIX 33J1a4, MPO(EeCCUOHATHFHOTO U JTUYHOCTHOTO
pa3BUTHSL.

OK 07. bpatb Ha cebst OTBETCTBEHHOCTh 3a paboTy WJIECHOB
KOMaH/IbI (TIOAYMHEHHBIX ), PE3YJIbTAT BBHITIOJTHEHNUS 3aTaHUH.

OK 09. OpueHTHpOBATHCS B YCIOBHUIX CMEHBI TEXHOJIOTHII B
MpoeCCUOHAIBHON JEATETHHOCTH.

®  WH/WMBUIyaJIbHbBIC
1 (POHTAIBHBIC OIPOCHI;
e  (hUBHUYECKUU JIUKTAHT;
CaMOIIPOBEPKa;
B3aWMOIIPOBEPKA;
TECTUPOBAHUE,
3aIUTa MPOEKTOB;
3amuTa noptdonno;
BEITIOJTHEHHE
TBOPUYECKUX 3aJJaHU;

® mpakTHYecKas padora;
®  KOHTpOJIbHas padoTa;

OcBoenne coaepxaHusg y4eOHOW AUCHUIUIUHBI «DU3HKa»
o0ecrnieurBaer JOCTUKEHHE CTYJIEHTaMH CIIETYIOIINX
pe3yJIbTaToB:

JIMYHOCTHBIX:

— YYyBCTBO T'OPAOCTH M YBAXKEHUS K HCTOPUU U JOCTHUKEHUSIM
OTEYECTBCHHON (u3MuecKod Hayku; (U3NYECKH TIpamMOTHOE
MOBE/IeHNE B TPO(HECCUOHATIBHON JesITeNb-

HOCTH U OBITY NP 0OpaIlleHNH ¢ TPUOOPaMU U yCTPOUCTBAMHU;

—— TOTOBHOCTh K MPOJOJDKEHHI0 00pa3oBaHUSI U IOBBILICHUS
KBaJTM(HUKAIMK B H30paHHOH NpoQecCHOHANbHOM 1eATeNbHOCTH U
00BEKTUBHOE OCO3HAHUE POJIH (PU3MUECKUX KOMIIETCHIIUI B 3TOM;
—— YMEHUE UCTOJIb30BaTh JOCTHKECHUS COBPEMEHHON (U3NYECKOM
HayKU U (pU3MYECKUX TEXHOJIOTUI AJIsl NOBBIIEHHUS] COOCTBEHHOTO

®  UHIUBHUIYyaTbHEIC
1 GPOHTANBHBIE OMPOCHI;
e  (U3BHUYECKUU IUKTAHT;
CaMOIIPOBEPKa;
B3aWMOIIPOBEPKA;
TECTUPOBAHUE,
3aIuTa MPOSKTOB;
3ammmTa nopTdomo;
BBIITOJIHEHUEC
TBOPYECKUX 3alaHUN;

® TpaKTHYecKas padora;
®  KOHTpOJIbHAs paboTa;




MHTEJUIEKTYaJIbHOTO Pa3BUTHUS B BBIOPAHHOW IpodeccuoHaIbHON
NESTEIIBHOCTY;

—— yMEHHE CaMOCTOSITEIbHO J00bIBaTh HOBBIE M ce0s
¢bu3nveckre 3HaHUs, UCHONB3Ys U1l ATOTO JOCTYIHBIE HCTOUHUKHI
nHdopmanuu;

—— YMEHME BBICTPAaWBaThb KOHCTPYKTHBHBIE B3aMMOOTHOIICHUS B
KOMaH/Ie 110 pelIeHUI0 O0IuX 3a1a4;

—— YMEHME YIPaBIATH CBOEH ITO3HABATECIIBHOW JEATEIbHOCTBIO,

IIPOBOJUTH CaMOOIICHKY YpPOBHA COOCTBEHHOI'O

HHTCJUICKTYAJIbHOT'O Pa3BUTUA,

METaIpeaAMETHBIX: L4 WHINBUAYAJIbHBIC
- HCIIOJIB30BaHHUC Ppa3INIHbIX BHUIOB IMO3HaBaTEJIbHOM u (1)p0HTaJII)HI)Ie OIIPOCHI,

JESITeTbHOCTH ISl PELICHUS
¢du3MUecKuX 3aqad, NPUMEHEHHE OCHOBHBIX METOJIOB ITO3HAHUS
(HaOnrofeHMsl, OINUCAHUS, HW3MEPEHMs, OHKCHEPUMEHTAa) MJIs
U3y4YCHUS Pa3InYHBIX CTOPOH OKPYXKAIOILIEeH AeHCTBUTEILHOCTH;
—— HCIIOJIb30BAaHHE OCHOBHBIX WHTEIUICKTYaJbHBIX OIEpaluii:
MIOCTaHOBKH 33JIa4H,

(dbopMynHpOBaHUSI THIIOTE3, aHAJIW3a M CHHTE3a, CpPaBHEHHA,
00001IeHus, CHCTeMaTH3aluH, BBISIBJICHUS NPUYUHHO-
CIICZICTBEHHBIX CBSI3€H, IIOMCKAa AaHAIOTOB, (OPMYIUPOBAHUS
BBIBOJIOB JUISI M3YYCHHS PA3IMYHBIX CTOPOH  (DU3UUECKHUX
00BEKTOB,

SBIICHUIA W TPOIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOAUMOCTH
CTaJIKUBAThCSI B MPOQeCcCHOHANIBHOMI cdepe;

—— YMEHHME TeHEepupoBaTb UAEH U ONpPENeNsiTh CpPEeICTBa,
HEOOXOMMBIE /ISl KX pealIn3alliy;

—— yYMEHHE UCMOJIb30BATh PA3IMUHbIe UCTOYHHUKH IS MOTY4YEeHUS
(buznvecKoi uH-

¢dbopmanuu, OLIeHUBATh €€ I0CTOBEPHOCTH;

—— yMEHHE aHAJIM3UPOBaTh M NPEACTABIATh WH(POPMAIHIO B
pa3IUYHbIX BUJAX;

—— YMEHHE IMyOJIMYHO TPEICTABIATh PE3YIbTaThl COOCTBEHHOTO
HCCIIEIOBAHMS, BECTH

JIMCKYCCHH, JOCTYIMHO W TapMOHHYHO COYeTas COJepXKaHWe |
(bopmbI npecTaBIsIEMO HH(pOPMAIIH;

e  (pU3UYCCKUI TUKTAHT;
CaMOIIPOBEPKa;
B3aMMOIIPOBEPKA;
TECTUPOBAHUC,
3aIUTa MPOCKTOB;
3amuTa noptdomo;
BBITTOJTHEHHUE
TBOPYECKUX 3a1aHUN;

e MpakTHYeckas pabora;
® KOHTpOJIbHAs palboTa;

NpeAMeTHBbIX:
— c(OpPMHPOBAHHOCTh MPEJCTABICHUN O POJIM U MecTe QUUKU B
COBPEMEHHOW Hay4YHOH KapTHHE MHUpPa; MOHMMaHUe (pu3nueckon
CYLIHOCTH HalJt0/1aeMbIX BO BeenenHoil siBieHuid, poiau GU3nKU B
¢dbopMHpOBaHUU KpYyro3opa 1 (PyHKIIMOHAIEHON

IPAMOTHOCTH YEJIOBEKA JUIsl pEIECHUS TPAKTUYECKHX 33]1a4;

— BJAJCHHE OCHOBOIIOJATAIOUIMMU (U3NYECKUMU TOHATHIMH,
3aKOHOMEPHOCTSIMH,

3aKOHAMH M TEOpPHUSIMH; YBEPEHHOE HCIIOJIb30BaHHE (pu3nuecKon
TEPMHUHOJIOTUY U CUMBOJIHKH;

— BIJAJECHHE OCHOBHBIMU METOJAaMU HAy4HOIO IIO3HAHU,
UCMOJIb3yEMBIMU B (PU3UKE:

HaOJI0ICHNEM, OTIUCAaHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM;

®  UHIUBHUIYyaTbHEIC
1 GpOHTANIBHBIE OIPOCHI;
e  (U3MUECKUI TUKTAHT;
CaMOIIPOBEPKa;
B3aUMONPOBEPKA;
TECTUPOBAHHUE;
3al1Ta IPOEKTOB;
3anuTa nopThomo;
BBITIOJTHEHUE
TBOPYECKUX 3alaHUN;

® MpakTHYecKas pabora;
®  KOHTpOJIbHAs paboTa;




— yMeHHusi o0pabaThiBaTh pe3yabTaThl H3MEPEHUN, 0OHAPYKUBAThH
3aBUCHMOCTh MEXAY (U3NYCCKUMU BEIUYHMHAMU, OOBSICHSITH
MOJIy4YE€HHBIE PE3YNIbTAThl U JAeNaTh BHIBOIBL;

— cpOpMHUPOBAHHOCTh YMEHHS pelaTh (PU3NYECKHUE 33/1a4H;

— c(hOpPMUPOBAHHOCTh YMEHHSI MPUMEHSATH IMOIYYECHHbIC 3HAHUS
Ui OOBSICHEHUS YCIOBHM MPOTEKaHWS (PU3UYECKHUX SIBICHHUIA B
npupoae, npodeccHoHANbHOW chepe U UIsL  [OPUHIATHS
MPAKTUYECKUX PELICHUIN B IIOBCEIHEBHOM KU3HU;

— c(opMHpPOBaHHOCTH COOCTBEHHOH MO3MIMM MO OTHOUICHHIO K
¢busnueckoit mHGOpMaIHH, TOTy4aeMOU U3 Pa3HBIX UCTOYHUKOB.

B  pamkax  mporpammbl  yueOHOI
00y4aroIMMH OCBAaNBAIOTCS CIICAYIONINE 3HAHMUS
-3aKOHBI, KOTOPHIM MOAYUHSAETCS IPUPOIHBIC SBJICHUS, BETUYHHBI,
KOTOPBIMU OIMCHIBAIOTCSI CBOMCTBA U TIOBEJICHUSI BEIIECTBA U
nosisi, (pu3nuecKoe SBJICHHE, TUIO0TEe3a, 3aKOH, TEOPHs, BEIIECTBO,
B3aUMOJICIICTBUE, JJIEKTPOMArHUTHOE II0JIe, BOJIHA, (OTOH,
aTOMHOE SIIPO, aTOM, HPOHHU3UPYIOUIHE H3ITYYCHHUs], IJIaHeTa,
3B€371a, COJIHEYHAsl CUCTEMA, FaIaKTHKa, BCEJICHHAS.

JUCHUILINHGI

®  WH/MBUYyaJIbHbBIC
U pOHTABHBIC ONPOCHI;
e  (pU3MYCCKUI TUKTAHT;
CaMOIIPOBEPKa;
B3aMMOIIPOBEPKA;
TECTUPOBAHUCE,
3aIUTa MPOCKTOB;
3amuTa noptdoImo;
BBITTOJTHEHHUE
TBOPYECKUX 3a1aHUI;

e MpakTHyYeckas pabdora;
® KOHTpOJIbHAs paloTa;

B pamkax mnporpamMMbl y4eOHOW IUCIHMITIMHBI OOy4YaroIIUMUCS
OCBAMBAIOTCS CICAYIOINE YMEHHA:

-pelmaTe 3aJadd KCIOJIL3YysS M3YyYEHHBIE 3aKOHBI, ONEPUPOBATH
€IMHULIAMU U3MEPEHUS PU3NYECKUX BETUYHH.

-HaBbIKAMHM  CaMOCTOSITEIbHOTO  NpUOOpEeTeHHs 3HaHUM ¢
UCIOJIb30BAaHUEM  HMHTEpPHETa, y4yeOHOH UM CIPaBOYHOU
auteparypsl. PaboTath ¢ pusnueckum 060py10BaHHEM.

®  UHIMBUIyaJIbHbIE
U (pOHTaIbHBIE ONPOCHI;
e  (u3MYECKUI IUKTAHT;
CaMOIIPOBEPKa;
B3aUMOIIPOBEPKA;
TECTUPOBAHHUE;
3alUTa POEKTOB;
3anuTa nopThoImo;
BBITIOJTHEHUE
TBOPYECKHUX 33/1aHUH;

e [pakTHyeckas pabora;
®  KOHTpOJIbHas paboTa;

4.2. Douxg

OLCHOYHBIX CPEACTB JiA IIPOBCACHUHA TEKYHIECro KOHTPOJIHA H

HpOMe)KyTO‘IHOﬁ aTrecranmumu oﬁyqamnmxcn 0o AMCIMIIJINHE

Ioka3zaTe/n ¥ KpUTEPUH OLICHMBAHUA KOMIIETCHIMI

ITokazarenu u KpUTEpHUHU OLCHHBAHUA KOMH@TCHHI/Iﬁ OTpPa’XCHbl B KOMIIJICKTC KOHTPOJIBHO-

onieHOuHbIX cpeAcTB. ([Ipunoxenue 1).

KOHTpOJIbHLIe H TECTOBBIC 3a1aHUA

Hepequb BOIIPOCOB, KOHTPOJIbBHBIC MW TCCTOBBLIC 3aJddHUS, HeO6XOI[I/IMBIe A  OLCHKH

pe3yapTaTOB OOyUYEHUS! XapaKTEPU3YIOMIMX (OPMHUPOBAHUE KOMIIETEHIIHI




NPE/ICTABICHBI B KOMILJICKTE KOHTPOJIBHO-OLIEHOYHBIX cpeACTB. ([Tpunoxenue 1)

MeToanyeckue MaTepuaJIbl
Meroandeckne MaTepuaibl, ONPEACISIONe MPOIEAYPhl OIICHUBAHUS PE3YIbTaTOB O0ydCHUS
XapakTepU3yMuX  (HOPMUPOBAHKE KOMIICTCHIIMA  TPEACTABICHHI B METOIUYECKHUX
PEKOMEHIANMSAX IO BBIMOJHEHUIO TpakTHueckux pador (Ilpunoxkenue 2) m mabopaTOPHBIX
padot (IIpunoxenue 3).



