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1. MACHOPT PABOYEM TPOI'PAMMBI JMCIIUITJIMHBI
OV /.11 ®u3uka

1.1. OOaacTh NPUMEHEHHUS POTPAMMBI
Pabouass mporpamma sBiIsIeTCS 4YacThlO MPOTPaMMBbl TOJATOTOBKH CIHEIHAIMCTOB
cpeanero 3BeHa (IIIICC3) B coorBerctBUM ¢ ®I'OC CIIO no cnenuanbHOCTH
15.02.15 «Texnonorust MeTamioo0padaTHIBAIOIIETO TPOU3BOICTBAY

1.2. Mecrto aucuumiaunbl B ctpykrype IIIICC3

VYyeOHass OUCHMIUIMHA OTHOCUTCA O0OIE0Opa3oBaTEIbHOMY Y4YE€OHOMY LHMKIY B
CTPYKType IpOTpaMMbI MTOATOTOBKH CIIEIIUAINCTOB CPEIHETO 3BEHA.

1.3. He.]'ll/l H TpeﬁoBaHHﬂ K pe3yjbTarTaM 0CBOCHUA TUCHHUITJIMHBI

N3yuenne  AWCHUIUIMHBI  HaAmpaBieHO Ha  (OpMHUpOBaHHME  OOIMX U
PO eCCUOHATIBHBIX KOMITETSHITHI:

OK 01. BriOupats criocoObl pemienust 3aj1a4 npoPpecCuOHATbHOMN AeSITENbHOCTU
MIPUMEHUTENIBHO K Pa3UYHBIM KOHTEKCTaM;

OK 02. OcymiecTBisaTh TOWCK, aHAIM3 W HMHTEPIIpPETaluio WH)opmaiuu,
HEOOXOJIMMOM JIJIsl BBHITIOTHEHUS 3a7a4 MPOo(HEeCCUOHATBHOM IeSITEIbHOCTH;

OK 03. IInanupoBaTh ¥ peann30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBLHOE U
JMYHOCTHOE PAa3BUTHE;

OK 04. PaGotath B KOJUIEKTUBE 1 KOMaH/E, YPHEKTUBHO B3aUMOICHCTBOBATHC
KOJUIETaMHU, PYKOBOJICTBOM, KITMEHTAMHU;

OK 07. ConeiicTBOBaTh COXpaHEHUIO OKPY>KAIOIICH Cpebl,
pecypcocbepexennto, 3pHEKTUBHO IEUCTBOBATH B UPE3BBIUAMHBIX CUTYAIUAX;

OK 09. Ucnonp3oBath nHOOPMAITMOHHBIE TEXHOJOTUN B MPO(ECCHOHATBHON
NEATEIIbHOCTH.

VYcBoenne  copepxkanus  yueOHor — guctmmuiiHbl OV .11 «Dusukay
oOecIieuynBaeT JOCTIKCHHUE CTYACHTAMH CIICTYIONTUX PE3yIbTaTOB:

JIMYHOCTHBIX:

— YyBCTBO TOPJOCTH W YBAXEHUS K HCTOPUHU M JOCTHKEHUSM OTCYECTBECHHOM
¢u3ndeckol Haykd;, (PU3NYECKH TPAMOTHOE TMOBEICHHE B MPOQPECCHOHATBLHON
JeSTETLHOCTH U OBITY TIpU OOpAIeHUH C MPUOOpaMU U yCTPONCTBAMU;

—— TOTOBHOCTH K IMPOJIOJDKEHHIO 00pa30BaHUs W MOBBIIICHUS KBadu(UKAIMU B
n30paHHOM TpodecCHOHATBPHON NIEATeTbHOCTH U OOBEKTHBHOE OCO3HAHUE POJIU



(bU3UYECKUX KOMIIETEHII B 3TOM;

—— YMEHHE HCIIOIh30BaTh JOCTIKEHUS COBPEMEHHOW (PU3NYECKOW HAyKU U
(UBUYECKUX TEXHOJOTHUH Il TIOBBIMICHHUS COOCTBEHHOTO HHTEIUIEKTYaIbHOTO
pa3BUTHUS B BEIOpaHHOU TPOeCCHOHATBHON ACSITENbHOCTH;

—— yMEHHUE CaMOCTOSITEIIbHO JTOOBIBaTh HOBBIC I ceOs (hU3MUECKUE 3HAHUS,
WCITOJIB3YS JIJIS1 TOTO TOCTYITHBIE UCTOYHUKHN MH(GOPMAIIHH;

—— YMEHHUE BBICTPAUBATh KOHCTPYKTHUBHBIE B3aMMOOTHOIICHUS B KOMaHJIE IO
pEIICHHIO O0INX 3a1a4;

—— YMEHHUE YHOpPaBJIATh CBOEHW IMO3HABATEIBHOW EATEIBHOCTBHIO, MPOBOAUTH
CaMOOILIEHKY YPOBHSI COOCTBEHHOT'O MHTEIUIEKTYaJIbHOTO Pa3BUTHS;

MeTanpeaAMeTHbIX:

—— HCHOJIb30BAaHWE PA3JUYHBIX BHJOB IO3HABATEIBHOM JESITEIBHOCTH IS
peneHus

du3nueckux 3aaad, MPUMEHEHUE OCHOBHBIX METOJIOB TMO3HaHUA (HAOIIOACHUS,
OMMUCAHUS, W3MEPEHMs, DKCICPUMEHTA) Jid U3Yy4YCHUS Pa3JIMUYHBIX CTOPOH
OKPYXarOIIEH IEMCTBUTEIbHOCTH;

—— HCHOJIb30BAHUE OCHOBHBIX HWHTEIUICKTYaJIbHBIX OIEpalyii: MOCTAaHOBKHU
3a1ayu, (pOpMYyJIHMpPOBAaHUS TUIOTE3, aHAJIU3a W CUHTE3a, CpPaBHEHMs, 0000UIeHUS,
CHUCTEMAaTHU3allK, BBISBICHUS MPUYMHHO-CJIEACTBEHHBIX CBS3€H, MOMCKA aHAJIOTOB,
dbopMynupoBaHusT BBIBOJOB IS HW3YUYEHHUS PA3JIUYHBIX CTOPOH (HU3UUYECKUX
OOBEKTOB, SBJICHHA U TIPOLIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOJIUMOCTh
CTaJIKUBAThCS B MpodeccuoHanbHOU chepe;

—— yYMEHHE TeHEepUPOBaTh UJCH U OMPEIEIATh CPEACTBA, HEOOXOUMBIE I UX
peanuzaiuuy;

—— YMEHHE HCIOJIb30BaTh Pa3IMYHbIE MCTOUYHUKHU JIJISI MOTyYeHUsS (HU3UIECKOM
uH(pOpMaIuu, OLIEHUBATh €€ TOCTOBEPHOCTH;

—— YMEHHUE aHaJU3UPOBATh U MPECTABIATH HH(OPMAIINIO B PA3IMYHBIX BUIAX;

—— yMeHHue NyOJUYHO MPECTaBIATh PE3YIbTaThl COOCTBEHHOTO HCCIEAOBAHMS,
BECTH JIUCKYCCUHU, JOCTYITHO M TapMOHUYHO coOdYeTas cojepkKaHue U (OpMBI
MpeACTaBIsieMOi HH(popManuu;

npeaMeTHbIX:

— c(OpPMUPOBAHHOCTH MPEJCTABICHUN O pOJU U MeCTe (PU3UKH B COBPEMEHHOM
HAay4yHOM KapTHHE MHpa; MOHUMaHHUE (PUIMYECKON CYIIHOCTH HAOJIIOJAaEMBIX BO
Bcenennot  siBiaeHuit, poau  ¢u3ukd B (QoOpMUpPOBaHMM ~ Kpyrosopa @ u
(YHKITMOHATILHON TPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUs] MPAKTUYECKUX 3a]1a4;

- BJIQJICHHE OCHOBOIOJIAral0IIMMU buznuecKkuMu MOHATHSIMU,
3aKOHOMEPHOCTSIMM, 3aKOHAMU U  TEOPHUSIMU;  YBEPEHHOE  HCIIOJIb30BaHUE
(hM3UYECKON TEPMUHOJIOTHN i CUMBOJIUKH;

— BJIQJICHUE OCHOBHBIMM METOJAMHU HAy4YHOTO TO3HAHUS, HCIOJIb3yEeMbIMU B
(busuKe: HAOIIOIEHUEM, OTTUCAHUEM, U3MEPEHUEM, IKCTIEPUMEHTOM;

— yMeHusi 00pabaTpiBaTh pe3yJbTaThl UBMEPEHUN, OOHAPYKUBATH 3aBUCUMOCTD
MEXy (GU3MYECKUMH BEIMYMHAMU, OOBSCHATH MOJYUYEHHBIC PE3YyJbTaThl U JIeNaTh
BBIBO/IbI;

— c(hopMUPOBAHHOCTh YMEHUS peliaTh (U3NUECKUE 3a/1a4H;



— chopMHPOBAHHOCTH YMEHHS IPUMEHSATH MOJIyICHHBIC 3HAHUS 11 OObSICHEHUS
yCIIOBUH MPOTeKaHUS PU3NUCCKUX SIBICHUN B TIpHpOIie, TpodecCuoHanbHOU chepe u
TUTS TIPUHSITHS TPAKTUIECKUX PEIICHUI B IIOBCEHEBHON KU3HU;

— c(opMUpPOBaHHOCTh COOCTBEHHOH MO3UIMK TIO OTHONICHHWIO K (DU3WYECKOM
nH(pOpMaIUH, OTydaeMOi U3 Pa3HbIX HCTOYHUKOB.

B pesynbTraTe 0CBOCHUS JUCHUILIMHBI 00YYaIOIIUICS JOJIKEH 3HATD!

- 3dKOHBI, KOTOPBIM IIOAYUHACTCA IIPHUPOAHBIC ABJICHHA, BCIMYHHBI, KOTOPBIMH
OIMCBLIBAIOTCS CBOMCTBA W IHOBCACHHUA BCIICCTBA M IIOJIA, (1)I/I3I/ILICCKO€ SBJICHHC,
I'nIioTe3a, 3aKOH, TCOpH:A, BCIICCTBO, BSaHMOHCﬁCTBHG, QJICKTPOMAIrHuTHOC II0JIC,
BOJIHA, (I)OTOH, ATOMHOC AP0, aTOM, HPOHU3UPYIOIIHNC U3JTYUCHUS, IIJIAaHCTA, 3BC3/4d,
COJIHCYHasA CUCTEMaA, IaJIaKTUKa, BCCJIICHHAA,

B pe3ynbTaTe 0CBOEHUS AUCIUIUIMHBI O0YyYAIOIINIICS TOJKEH YMeTh:
-pelmaTh 3aJa4d HKCIOJIb3ys M3YYEHHbIE 3aKOHbBI, ONEPUPOBATH €IWHULIAMH
U3MEPEHUS PU3NYECKHUX BEJINYUH.
-HaBbIKAMU CaMOCTOSITEJIBHOIO MPUOOpPETEeHUs 3HAHUI C HCIOJIb30BAHUEM

WHTEpHETa, Y4eOHOM M copaBoYyHOM JuTeparypsl. PalGortate ¢ ¢dusnyeckum
000pyI0BaHUEM.

1.4. Koau4ecTBO YacOB HA OCBOEHHE MPOTPAMMBI N CHHUIJIMHbI
MakcumanbHOM yueOHOM Harpy3ku oOy4daromierocs: 97 4acos.

2. CTPYKTYPA U COJAEPKAHUE YUYEFHOU JUCIHUITIJINHBI

2.1. O0beM yueOHOI TMCHUIJIMHBI M BU/bI YUeOHOii padoThl

Bup yyeOHoi padoThI Odnem
4acoB

O0Bem 00pa3oBaTeIbHOM MPOrPaAMMBbI 97

B TOM YHCIIC:

TEOPETUYECKOE 00yUCHHE 41

MPAKTUYECKUE 3aAHATHUS 22

nabopaTopHBIC 3aHATUS 22

camocTosTeNbHas paboTa 0

KOHCYJIbTAINH 6

MPOMEKYTOUHAS aTTecTalus B (hopme IK3aMeHa 6




2.2. TemaTu4ecKkuii IJIaH U coep:kaHue yueOHou qucuuminubl «OY /.11 ®duszukay

PaBHOMEpHOE MPSMOJIMHENHOE JIBUKCHUE. VYckopenue.
PaBHONIEpEMEHHOE TPSIMOJINHENHOE IBUKEHUE.
CBoOonHoe maneHue. [IBukeHue Tena, OpOIIEHHOTO MOJ YIioM K
rOpu30HTY. PaBHOMEpHOE ABMKEHHE IO OKPYKHOCTH.

HaumeHnoBanue Conep:kanue y4eOHOT0 MaTepuaJia, JJadopaTopHbie padoThbl U O0bém Koabl komnereHnnui, Y4eOHO-
pa3/ies0B U TeM NPaKTHYeCKHUe 3aHATHSI, CAMOCTOSITe/IbHAsA padoTa 00y4aloIuxcsi,| 4acoB (popMHPOBAHHUIO KOTOPBIX | METOAMYECKOE
KypcoBasi padora (poekr) crocoocTByeT odecreyeHue
3J1eMeHT NPOrpaMMbl
1 2 3 4 S

BBenenne Coaep:xxanue yueOHOro marepuajia 2 OK 01, OK 02, OK 03,0K|1-13

®duznka — QyHIaMeHTalIbHas HayKa O IPUpO/IE. 04, OK 07,0K 09

EcTecTBEeHHO-HAY4YHBI METO/] IO3HAHMSI, €TO0 BO3MOXHOCTHU U I'PaHUIIBI

OPUMEHUMOCTH.  DKCIIEPUMEHT M TEeOpHs B Ipolecce IO3HaHUS

npupoasl. MoaenupoBanne (GpU3MUECKUX SIBICHUHA U TporeccoB. Poib

SKCIEPUMEHTA U TEOPUU B Mpoliecce NO3HaHus Npupoisl. Pusnyeckas

BennunHa.  [lorpemHocTn  W3MepeHMid — (U3MYECKMX — BEIMYMH.

dusnueckue 3aKoHbl. ['paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.

[Tonsatne o Qu3nueckol KapTUHE MHpa. 3HaueHHe QU3UKU MpU

ocoeHuu npodeccuii CI10 u cnermansaocteit CI1O.
Pa3znen 1. Mexanuka 28
Tema 1.1/Conep:xanue yueGHOro MaTepuaJjia 4 OK 01, OK 02, OK 03,0K| 1-13
KunemaTrnka Mexannueckoe — aBwkeHue. Ilepememenne. Ilyts.  CkopocTs. 04,0K 07,0K 09




Tema 1.1. 3axonbiCoaep:xkaHue yueOHOro MmaTtepuajia

Mexanuku HoroTona

IlepBriii 3akoH Hprorona. Cuma. Macca. Umnynsc. BTtopoit 3akoH
Hprotona. OCHOBHOI 3aKOH KJIacCUYeCKOW TuHAMHUKU. TpeTuil 3aKkoH
HeroTona.

3aKOH BCEMUPHOTO TsaroTeHusd. ['paBuranrionnoe noje. Cuma TSHKECTH.
Bec. CriocoObl nu3mepenusi Mmacchbl Tesl. Cujibl B MEXaHHUKE.

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

1-13

Tema 1.2. 3akonbiCoaep:kaHue yueGHOro MaTepuaJia.

COXPaHCHUA
MEXaHUKE

B3aKOH COXpaHEHHs MMITyJbca. PeakTuBHOE nBHXKeHHE. Pabora cHIIbL
Pabota moTreHHMANBbHBIX CWI. MomiHoCcTh. DHeprusa. Kunetndeckas
sHeprus. [loTeHnuanbHas 3Heprusi. 3aKOH COXPAaHEHUSI MEXaHUYECKOU
sHepruu. [I[pruMeHeHre 3akOHOB COXpaHEHUsI.

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

1-13

IIpakTH4yeckoe 3aHATHE

3aBHCUMOCTH TPAEKTOPUHU OT BHIOOPA CUCTEMBI OTCUETA.

Byl MeXaHU4YEeCKOTO ABUKCHUSI.

3aBUCUMOCTh YCKOPEHUS TeJla OT €ro MacChl U CUIIbI, JEHCTBYIOLIEH HA
TeJIO.

Cro>keHHe CHJL.

PaBeHCTBO M NPOTUBOIOJIOXKHOCTh HANpPABJICHUS CUJI JEUCTBUS M
[IPOTUBOJICHUCTBHUS.

3aBHUCHUMOCTB CHJIBI YIPYTOCTH OT AeopMariuu.

Cuibl TpeHHUS.

HesecoMocTs.

PeaxTnBHOE IBMKEHHE.

[Tepexon mOTeHIIMATBHON YHEPTHH B KHHETUYECKYIO H 0OpaTHO

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

1-13

JIabopaTopHoe 3aHsITHE

M ccnenoBadnue IBUKEHUS TeJla IO JEUCTBUEM IOCTOSIHHOM CHJIBL.
MN3yueHue 3aKkoHa COXPAaHEHUS UMITYJIbCA.

CoxpaHeHHEe MEXaHMYECKOM SHEpPruv MNpHU [BWXKEHHH Tela TOJ
NENCTBUEM CUJI TSHKECTH M YIIPYTOCTH.

CpaBHEHHE paOOTHI CHIIBI C U3MEHEHUEM KMHETUYECKOM YPHEPTUH Tea.
M3yueHre 3aKOHOB COXpaHEHUs Ha TMpUMEpe Yyjaapa IIapoB U
0AJIIMCTUYSCKOTIO MAsATHUKA.

M3ydyeHre 0cOOCHHOCTEMN CUITBI TPEHUS (CKOJIBKEHHS).

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

1-13




Pa3gen 2. OcHOBBI MOJIEKYJISIPHOM (PU3MKHU U TEPMOIMHAMUKH 11 OK 01, OK 02, OK 03,0K
Tema 2.1. OcnoBbl | Conep:kanue yueOHOro 04,0K 07,0K 09 1-13
MOJIEKYJISIPHO- MarTepuaJa. 1
KHHETHYeCKOH OCHOBHBIE MOJIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKON Teopuu. Pazmepsl
TeOpHH. U Macca MoJIeKyld U aTtoMoB. bpoyHoBckoe asuxenue. [luddysus)
HNneansHbli ras. Cunel M SHEprusi MEXMOJIEKYJSIpHOro B3auMoaencTBua. CTpoeHue

ra3000pa3HbIX, KUAKUX U TBEpIbIX Teld. CKOPOCTU ABMKEHHUS MOJIEKYJ]

U UX U3MEPEHHUE.

Wneanbusiii Ta3. JaBinenue raza. OCHOBHOE ypaBHEHUE MOJIECKYJISIPHOA

KMHETUYECKON Teopuu razoB. Temreparypa u ee usMepeHue. ['a30Bblg

3aKOHbI. AOCONIOTHBI HyNIb TeMmmeparypbl. TepmoauHaMuyeckas

[IKajJa TEMIIEpPAaTypbl. YpaBHEHHUE COCTOSHUS HIECAIBHOIO Tasa.

ModnsipHasi ra30Basi IOCTOSIHHASL.
Tema 2.2. Conep:xanue yueOHOro MmatepuaJia 1 OK 01, OK 02, OK 03,0K| 1-13
OcHoBBI OCHOBHBIE TOHATUSA U OINpeJeieHUsl. BHYTpeHHs 3HEprusi CUCTEMBI, 04,0K 07,0K 09
TePMOJAMHAMUKH BryTpeHHsIsI SHEpTrHs UAeaTbHOTO ra3a. Pabora u Temiora kak (Gopmbl

nepenayd dHepruu. TemnoeMKocTh. YienbHas TeMIOeMKOCTb.

YpaBHeHue TeroBoro Oananca. [lepsoe

HAYajgo0 TepMOAMHAMUKHU. AnuabatHbiil mponecc. [lpunnun neictpus

teruioBoid MammHbl. KIIJ[ TerwtoBoro nsurarens. Brtopoe Hawang

TEPMOJUHAMUKHU. TepmonuHamuueckas nIkana TEeMIIepaTyp

XosnoaunbHble MalMHbI. Temioble npuratenu. OxpaHa npupoabl.
Tema 2.3. |Conep:xanue yueOHOr0 MaTepuaJa. 1 OK 01, OK 02, OK 03,0K| 1-13
CpoiicTBa mapoB. |lcnapenue u konaeHcanus. HaceleHHsli nap u ero cBoiicrsa. Ao- 04,0K 07,0K 09

COJIIOTHAasT M OTHOCHUTENIbHAs BJIAXKHOCTb BO3QyXa. Touka pOCHI.

Kunenne. 3aBUCHMOCTh TeMIepaTypbl KHUIEHHUS OT JaBJICHHUS.

[IeperpeTslii map M €ro UCMOJIb30BAHUE B TEXHHUKE.
Tema 2.4. |Conepxxanue yueOHOT0 MaTepuaJia. 1 1-13
CaoiicTBa XapakTepHUCTUKA KHUIKOTO COCTOSIHUSA BelecTBa. [loBepxHOCTB-
JKHUIKOCTEN HBIN CJION JKUJIKOCTH. DHEPrUsl TOBEPXHOCTHOTO CJIOA. SIBIIEHUS HA

TPaHULIC dKUAKOCTU C TBEPABIM TCIIOM. KaHI/IHHHpHHC SBJICHUA.




Tema 2.5. |Conepxxanue yueOHOT0o MaTepuaJa. 1 OK 01, OK 02, OK 03,0K 04,0K| 1-13
CpoiicTBa XapaKTepuCTUKaA TBEPIOTO COCTOSIHUS BEIIECTBA. YIIpyrue 07,0K 09
TBEPABbIX TeJl. cBoOiicTBa TBepAbIX Tell. 3akoH ['yka. MexaHuueckue cBocTBa TBEpAbIX
Tes1. TernoBoe pacuipeHue TBEpIbIX Tel U xkujakoctel. [lnaBienue u
KpUCTAJLIIM3ALMS.
JlaGopaTopHoe 3aHsITHE. 4 OK 01, OK 02, OK 03,0K 1-13
3MepeHue BIaXXHOCTH BO3yXa. 04,0K 07,0K 09
3MepeHue MoBEpXHOCTHOIO HATSHKEHUS KUAKOCTH.
Habmiogenune mnpouecca Kpucramnuzanuu HM3yudenuwe aedopmarmu
pacCTsKEHHUS.
M3y4yeHne TEerI0BOTr0 pacIMpeHus TBEPIbIX TeEIl.
3yuenne 0coOeHHOCTEH TeII0BOI0 paclIMpeHusi BOIbI.
IIpakTH4yeckoe 3aHsATHE 2 OK 01, OK 02, OK 03,0K| 1-13
JIBuKeHre OPOYHOBCKHX YaCTHII. 04,0K 07,0K 09
Huddysus.
l3MeHeHHe JaBlIeHHMS Ta3a C HU3MEHEHHEM TeMIlepaTypsl IpHu
MOCTOSTHHOM 00BeMe.
M30TepMuueckuil 1 U300apHbII MPOLIECCHI.
l3MeHeHne BHYTPEHHEH SHEPTHH TN IPU COBEPIICHUH PaOOTHI.
Moiesu TeIUIOBBIX ABUTATENICH.
KurieHrie BoibI TPy MOHWKEHHOM JIABJICHUH.
[IcuxpomeTp u TUTPOMETP.
SIBJIEHUS] TOBEPXHOCTHOTO HATSDKEHHSI 1 CMAaYMBaHUSI.
Kpucraniel, amopdHble BelecTBa, KHUJIKOKPHUCTALINYECKUE Tea.
Pazgen. 3. DuekTpoauHaMuka. 16
Tema. 3.1/Conep:xanue yueOHOro MaTepuaJa. OK 01, OK 02, OK 03,0K|1-13
DJIEKTPHYECKOe DIEKTPUYECKHE 3apsabl. 3aKOH COXPaHEHUs 3apsiia. 3aKOH 04,0K 07,0K 09
noJie. Kynona. Dnextpuueckoe nosue. HanpseHHOCTh 3IEKTpUYECKOro MoJs, 2

[Tpunmmn cynep-no3unuu mojeil. PaboTa cHll AMEKTPOCTAaTUYECKOTO
nona. Ilorennmman. Pa3HOCT, MOTEHIIMATOB. OJKBHUITOTEHIIHAJIHHBIE
MOBEpXHOCTU. CBsA3b MEXKIY HaANpsDKEHHOCTbIO U Pa3HOCTHI]
MOTEHITUATIOB JJICKTPUUECKOTO TOJA. [[MAIEKTPUKUA B IIEKTPHUUIECKOM
nosie. [lonsipuzanust AudNeKTpUKOB. IIpOBOJHUKM B 3JIEKTPUUYECKOM
nosie. Konnencaropel. CoeTMHeHNEe KOHIEHCATOPOB B Oarapero.




DHEeprus 3apsHKEHHOI0 KOHAEHCATOpa. DHEPIrHs JEKTPUUECKOTO MOJIs.

Tema 3.2.
3aKOHDbI MOCTOSTHHOTO
TOKA.

Copaeprxanue yueOHOro MaTepuaJa.

YcnoBusi, HEOOXOAMMBIE I BO3HUKHOBEHUS U MOJICpXKaHUs
QiieKTprueckoro Toka. Cuia Toka M IUIOTHOCTh TOKa. 3akoH OMa s
yuacTka nenu 6e3 3/{C. 3aBHCUMOCTB 3JIEKTPHUECKOTO COPOTUBIICHNUS]
0T MaTepuaia, AJUHbI U IUIOIAAN MONEPEeYHOro CeYEeHUs MPOBOAHUKA,
3aBUCHUMOCTb  JJIEKTPUUYECKOTO CONPOTHUBIIEHUS IPOBOJHUKOB OT
TeMIIepaTypbl. DJIEKTPOJBIKYIIAs CHJIa UCTOYHHMKA TOKa. 3akoH Oma
st nonHod  nenu. CoenuvHeHue  NpoBOAHUKOB.  CoequHEHME
MCTOYHUKOB JIEKTPUUECKON 3Hepruu B 6arapero. 3akoH J[xoyns—
Jlennia. PaGota 1 MOIITHOCTB JIEKTPUUECKOTO TOKA. TerinoBoe aeicTBre
TOKA.

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

1-13

Tema 3.3.
DJleKTPUUYECKUH TOK
B M0JIyNIPOBOHUKAX

Coaep:xxanue yueOHOro MaTepuaJa.
CoOcTBeHHAs IPOBOJMMOCTD MOIYTIPOBOIHUKOB.
[TomynpoBOIHUKOBBIE PUOOPHI.

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

1-13

Tema 3.4. MarautHoe
noJie

Conep:xxanue yueOHOro marepuaJia.
BekTop MHAYKIIMM MAarHUTHOTO moJid. JleCTBHE MAarHUTHOTO MOJISI HY
NpPSIMOJIMHEMHBIM ~ MPOBOJHUK C  TOKOM.  3akoH  Amrmepa.
B3aumopeiictBue TokoB. MaruutHsii moTok. PaboTa mo nepemenienuno
MPOBOJIHUKA C TOKOM B MarHUTHOM moJie. J[elicTBe MarHUTHOTO OIS
Ha naBwkymuica 3apsan. Cuna Jlopenna. OmnpeneneHue yaeiabHOTQ
3apsiia. Y CKOPUTENH 3apsKEHHBIX YaCcTHII.

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

1-13




Tema 3.5.

DJIeKTPOMAarHuTHAasI

HHAYKIUA.

Copnepxxanue y4eOHOro MaTepHaJa.
OJEeKTpOMarHUTHas UHAYyKUUsA. BuxpeBoe 3ieKkTpuyeckoe IOJeE.
CaMouHAyKIHS. DHEPTHUS MarHUTHOT'O TOJIS.

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

1-13

[IpakTnyeckoe 3ansiTue

B3auMozeiicTBue 3apsykeHHbIX Tell. [IpOBOIHHMKM B 3JEKTPUYECKOM
rose. JIM3JIeKTpuKH B aeKTpuueckoM nosie. KonaeHncaropsl.

TemoBoe AeiicTBre AnekTpudyeckoro Toka. CoOCTBEeHHAsI U MPUMECHas]
MPOBOJIUMOCTh  TOJYIPOBOAHUKOB.  [10oJIynmIpOBOJHUKOBBIA MO
Tpanzucrop. OnbIT Ipcrena.

B3aumoselicTBue IPOBOJAHUKOB € TOKaMU. OTKIOHEHUE AJIEKTPOHHOIO
[y4Ka MarHUTHBIM I1OJIEM. DJIEKTPOJBUTATENb.
ONIEKTPOU3MEPUTEIIBHBIE TMPUOOPBL.  DJINEKTPOMArHUTHAS WHIYKIUS
Onbitel @apazges. 3aBucumocts JJC caMOMHAYKIIMM OT CKOPOCTH
W3MEHEHUS CUJIbl TOKAa U MHAYKTUBHOCTH IIPOBOTHUKA.

Pabota snektporeneparopa. Tpanchopmarop.

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

1-13

JIabopaTopHoe 3ansiTHE

M3ydyenne 3akoHa Oma JUisl ydyacTKa II€MH, IOCIEI0BATEILHOTO |
MapajIeIbHOTO COeNMHEHHsI TIPOBOJHUKOB. M3ydenue 3akoHa Oma s
nonHOW 1enu. V3ydeHue SBICHHSI AJIEKTPOMATHUTHOW WHAYKIUU
Onpenenenne kodPUIIMEHTA TOJE3HOTO ACHCTBUS AICKTPUUYECKOTQ
qaitHuka. OrnpeneneHne TeMIepaTypbl HUTH JIAMITbl HAKAIUBAHMUS.
Omnpenenenne IJIC W BHYTPEHHETO COMPOTHUBJICHHUS HCTOYHUKA
HATIPSDKEHUS.

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

1-13

Pa3znea 4. Koreoanus

M BOJIHBI.

Tema
MexaHnuuyecKue
KoJIe0aHud

4.1.

Conep:xxanue yueOHOT0 3aHATHSA.

KonebarenbHoe aBmxkenue. ['apmoHuyeckue koseOaHus. CBOOOIHBIE
MeXaHnyeckue koseOaHus. JIMHENHble MEeXaHNnYecKue KoseOaTeIbHbIe
cuctembl. [IpeBpaiieHne SHeEpruM MpH KoJIeOaTeTbHOM ABHKEHUU

CB0OOIHBIC 3aTyXaIONIME MEXaHUIECKHE KOJICOaHMSI.

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

1-13




Tema 4.2 Ynpyrue
BOJIHBI

Conep:xanue yueOHOro 3aHATHS.

[lonepeunsle ¥ TNPOAONBHBIE BOJHBI. XapaKTEPUCTUKU  BOJHBI
YpaBHeHUe mI0cKoi Oerymier Bonnbl. HTepdepenius BonH. [ToHsaTre
0 au¢pakuuy BOJIH. 3BYKOBbIEC BOJHBL YJIBTPa3BYK M €r0 MPUMEHEHHE.

1-13

Tema 4.3 Duekrtpo-
MATHUTHBIE
KO0JIe0OaHusl

Conep:kanue y4eOHOr0 3aHSITHSA.

CBoOoIHBIE NIEKTpOMarHuTHbIE Kosnebanus. [IpeBparenue sHepruu B
KOJIEOATEIbHOM ~ KOHTYpe. 3aryxaroiue AJIEKTPOMarHuTHBIE
KoJie0aHusl. I'eneparop HEe3aTyXarolnX 3J1€KTPOMArHUTHBIX
KosieOaHnil. BeIiHyX/IeHHBIE 3JeKTpudeckue Konebanus. [lepeMeHHbIH
TOK. ['eHeparop mnepeMeHHOro TOKa. EMKOCTHO€ W HWHIYKTHBHOE
COTNPOTHUBIICHUS TEPEMEHHOTO ToKa. 3akoH OMa JJis 3JIEKTPUYECKOM
[[ENU [IePEeMEHHOro Toka. PaboTa U MOITHOCTh MEPEMEHHOTO TOKa.
['eneparopsl TOka. Tpanchopmatopbl. TOKM BBICOKOH YaCTOTHI.
[lonyyenue, nepenaya v pacpeiesieHUe 3IeKTPOIHEPrUH.

1-13

Tema 4.4 Djerpo-
MATHUTHBIE BOJTHBI.

Conep:xxanue yueOHOT0 3aHATHSA.

DJIEKTPOMarHUTHOE noJe KaK 0COOBIit BU/J MaTEpHUH,
OJeKTpOMarHUTHbIE  BONMHBL. ~ BuOpatop  I'epma.  OTKpBITHIH
KosiebarenbHbIi KOoHTYp. M300perenue panuo A. C. [lonoBeiM.
[Tonsitue o pannocsssu. IIpuMeHeHne 2eKTPOMarHUTHBIX BOJIH.

1-13

IIpakTH4eckoe 3aHATHE.

CBOOOIHBIE U BBIHYXJICHHBIE MEXaHUYECKHE KOJeOaHUsI.
Pe3zonanc. O6pa3oBaHue U pacIpOCTpaHEHUE YIPYTHX BOJIH.
Uactota konebanuii u  BbicoTa TOHa 3Byka. (CBOOOJHBIG
DIIEKTPOMArHUTHBIE Konebanus. OcIuiorpaMMa MepeMeHHOTO TOKa,
KonneHncarop B 1enu nepeMeHHoro Toka. KaTyiika WHIyKTHBHOCTH B
LeMd MEePEMEHHOT0 ToKa. Pe30oHaHC B TMOCIENOBAaTEIbHON I€NU
MepeMEHHOT0 TOKa. M3nmydeHune W mpueM 3JIeKTPOMarHUTHBIX BOJIH
PannocBs3b.

1-13

JIaGopaTopHoe 3ansiTHE.

M3ydyeHne 3aBUCHUMOCTH TIepuoja KojeOaHWM HUTAHOro (Wi
MpPY>KMUHHOT0) MasiTHUKA OT JUIMHBI HUTU (MJIM Macchl Tpy3a).
MHAyKTUBHBIE U €MKOCTHOE CONPOTHUBIICHHUS B LIEMTU MEPEMEHHOTO
TOKA.

1-13




Pa3zgea 5 OnTuka

10

Tema 5.1

Conep:xxanue yueOHOT0 3aHATHS.

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

1-13

[Ipupona cBera CKOpOCTb pacpoCTpaHEHUS CBETA. 3AKOHBI OTPAYKEHUS U IPETIOM- 2
nenus ceera. IlomHoe orpaxenue. JIun3pl. a3 kak onTuueckas
cuctema. OnTU4ecKre NpUOOPBHI.
Tema 5.2 Boanosble [Coaep:xkaHue yueOHOT0 3aHATHS. OK 01, OK 02, OK 03,0K1-13
CBOIICTBA CBeTa Wutepdepeniys cBera. KorepeHTHOCTh CBETOBBIX JTyUEH. 04,0K 07,0K 09
MuTepdepeHiys B TOHKUX IUIeHKaX. [10710Ck paBHOM TOJIIMHEL. 2
Konbua Hpetorona. Hcnonb3oBaHue HHTEp(EpEeHIMH B HAyKe H
TexHuke. [ludpakuus cera. Judpakuus Hamenu B napaieabHbIX
nydax. Judpaknwonnas pemerka. lloHarne o  romorpadum.
[Tonspusanus nonepeynbix BoaH. [lonspusanus ceera. J[BoliHOe
myuenpenomiuenue. [lonsgpounsl. lucnepeus ceera. Buabl ciekTpos.
Criextpbl ucnyckaHus. CHEeKTpbl MOIJIOUIeHUs. YIbTpaduoIeTOBOE U
uH(ppakpacHoe uznyudeHus. PentreHoBckue syuu. VX mpupona u
CBOWCTBA.
[IpakT4yeckoe 3aHsATHE. 2 OK 01, OK 02, OK 03,0K[1-13
3aKOHBI OTPAXKEHUSI U MIPEJIOMIICHHSI CBETA. 04,0K 07,0K 09
[lonHOE BHYTpPEHHEE OTpaKEHUE.
OnTuyeckre TpudOpBHIL.
WuTepdepenius certa.
Jludpakuus cera.
[Tonsipu3zanus ceera.
[TosrydeHue criekTpa ¢ MOMOIIBIO TPU3MBL.
[TosrydyeHue ciekTpa ¢ HOMOIIbIO AU(PPAKIIMOHHON PELIETKH.
CriekTpocKoI.
JlabopaTopHoe 3aHsATHE. 4 OK 01, OK 02, OK 03,0K1-13

3yuenne n3o0paxeHus MpeIMETOB B TOHKOM JIMH3E.

W3yuenue untepdepeHnu 1 AMPpakivuy CBETa.

['pagynpoBKa CHEKTPOCKONA M  ONPEAEICHUE  JJIUHBl  BOJHBI
CIEKTPaIbHbIX JIMHUH.

04,0K 07,0K 09




Pa3nes 6. Di1eMeHThI KBAHTOBOM (QU3UKHU OK 01, OK 02, OK 03,0K[1-13
Tema 6.1. KBanToBasiCoaepxanue y4eOHOro MmarepuaJa. 04,0K 07,0K 09
ONTHKA KBanroBas TUNOTE3a [1nanka. DOTOHBI. Buemnuid

dotoanekrpuueckuii  3pdekr. BuyrpeHHuit dotodpdexr. Turpl

($oT037€MEHTOB.
Tema 6.2. PusukaCoaep:xaHue yueOHOr0 3aHATHSA. OK 01, OK 02, OK 03,0K1-13
aToOMAa PasButre B3TISA0B HAa CTPOEHUE BEIIECTBA. 3aKOHOMEPHOCTH B 04,0K 07,0K 09

ATOMHBIX CIEKTpax Boaopoja. fAnepHas monenb aroma. OmbITE )

Pesepdopna. Mogenr atoma Bomopoaa mno H. bopy. KsantoBbie

reHEepaTOPBHI.
Tema 6.3 ®@usukaCoaep:kanue y4eGHOro MaTepuaia. OK 01, OK 02, OK 03,0K1-13
aTOMHOTIO siipa. EcTecTBEeHHAas paAOAKTUBHOCTh. 3AKOH PaJuOaKTUBHOIO pac- 04,0K 07,0K 09

naga. CrocoObl HaOMIOJEHHUS W PETUCTPAIMH 3apsHKEHHBIX YaCTHIL

Oddext BaBunoBa —UepenkoBa. CtpoeHnue aromHoro sapa. Jedext

MacChl, DHEPrus CBS3M U YCTOMYMBOCTH ATOMHBIX siiep. SaepHble

peakuuu. MckyccTBeHHasi pagMOaKTUBHOCTD. JlereHue TsaKenbiX siep.

LlenHas saepHas peakuus. YTpasisieMas LEenHas peakuus. SnepHbIi

peaktop. IlonydyeHne paaMOaKTUBHBIX H30TONOB M UX MPUMEHEHHE

bronoruueckoe neiicTBUe paiOaKTUBHBIX U3IyYeHUNH. DJI€MEHTapHbIO

YaCTHIIBI.

IIpakTH4eckoe 3aHATHE.

Doroaddext. JInneituaTeie CEKTPhl Pa3INYHBIX BEIECTB.

W3iyuenue Jasepa (KBaHTOBOTO reHepaTopa). Cueruuk

MOHU3HPYIOUIUX U3TYYEHUH.
Panen 7. DBomonus Beenennoii OK 01, OK 02, OK 03,0K|1-13

04,0K 07,0K 09




Tema 7.1 Ctpoenne nCoaepxxanue ydyeOHOro MmarepuaJa. 1 1-13
pa3ButTune Beenennoii |Hama 3Be3nnas cucrema — [Nanaktuka. dpyrue
rajakTuku. beckoHeyHocTh BcenenHnoi. IloHATHE O KOCMOJOTHH,
Pacmmmpsitomasicss Beenennas. Moaens ropsiueit Beenennoii. CtpoeHue
U IPOUCXO0KIeHHE [amaKTuK.
Tema 7.2 Copep:xkanue yueOHOro MaTepuaJia. 1 OK 01, OK 02, OK 03,0K]1-13
IBOJTIOLHUSA 3Be3]1. Tepmosnepupii  cunTe3. llpoOnemMa TepMOSIIEpHON IHEPTreTHKH 04,0K 07,0K 09
I'mnortes3a Oneprusi ConmHua W 3Be3l. OBoionus 3Be3d. [IpoucxoxaeHue
MPOUCXO0KICHHUS COJIHEYHOU CUCTEMBI.
CoJiHeYHOM CHUCTEeMBl.
[IpakTHyeckoe 3aHsATHE. 2 OK 01, OK 02, OK 03,0K[1-13
Conneunas cucrema (mogenb). dortorpaduu miuaHeT, cAeNaHHBIE O 04,0K 07,0K 09
kocmuueckux 30H10B. Kapra Jlynsl u maner. CTpoeHue U 3BOIOLMS
Bcenennon.
[Ipome:xxyTouHasi aTTecTanus B (popMe IK3aMeHa 6
KoncyabTanus 6
Bcero 97




3. YCJIOBUSA PEAJIN3ALIMU PABOYEN TIPOT'PAMMBI

3.1. Tpeb6oBanus K MUHUMAJIBHOMY MaTepuaJibHO-TEXHUYECKOMY
o0ecreyeHNI0 O0yUeHHUs MO TUCIUIJINHE

Peanuzamus paboueil mporpaMMbl JUCHUIUIMHBI TpeOyeT Haaudus y4eOHOTro
KaOuHeTa PU3UKU U aCTPOHOMUH.

MynbTUMEIUUHBIA KOMIUIEKC (KOMIBIOTEP C JIMIEH3UOHHBIM MPOrPaMMHBIM
oOecrieueHreM, TMOJKIIOYEH B CETh C BBIXOJOM B HHTEPHET, MPOEKTOpP, DKpaH IS
MpOEeKTOpa, KOJOHKHU (ayauo). Pabodee Mecto mnpemnojaBarelns, pabouue MecTa
obOygaroruxcst (25 MecT), KOMIUIEKT y4eOHO-METOIUYECKONW TOKyMEHTAaIlud, Ha0op
OonTHKa — 3 IIT.; HAOOp AJIEKTpPOJUHAMUKA — 3 MIT.,; HaOOp AJEKTpUYecTBa — 3 IIT.
[TpuOopbl  NEMOHCTpPALIMOHHBIE: amIepMeTp JAEMOHCTPAalMOHHBIA  (LU(POBON);
TpaHcopmarop  yHHBepcaibHbIi. KommbioTepHas  u3MepuTenabHas  CHUCTEMa!
KOMIBIOTEPHBI H3MEpPUTENbHBIN OJI0K; AaTyuk oO0béMma raza. Mogenu: Mojenb
JBUTATENsl ~ BHYTPEHHETO  CrOpaHWs;  MOJEIb  JJIEKTPOMAarHUTHOTO  pelle
JNEMOHCTPALIMOHHAS; MOJIEIb PABHOMEPHOI'O JIBM)KECHHMSI; MOJIENIb KHHETUYECKON TEOpUN
razoB. OOopynoBaHue mjigs pabOThl C DJIEKTPOHHBIMM KOMIOHEHTaMH (MOHTaKHO-
pemonTHas ycrtaHoBka "Maructp [[20-MKM-A" 300x300mMm; 220B; »m€KTpOHHBIN
KOHCTPYKTOp «3HATOK». MasTHUK 3yieKTpocTaTndeckuid. Tabiuua geMoHCTpauuoOHHas
«Muoxwutenu u npuctaBku CNy». YueOHbie BUI€0(DUITEMBI.

3.2.AndopmanuonHoe odecnieyeHue oOOydeHHs
3.2.1.1leuyaTHble U3TAHUA

1. Yakak, A. A. ®dusuka. Ou3NYECKHUE OCHOBHI MEXaHHKH . y4eOHOE
nocooue mus CIIO / A. A. Yakak. — CapatoB : IIpodoOpasoBanue,
2020. — 180 c. — ISBN 978-5-4488-0673-5. — TeKcT : 37eKTpOHHBIH //
OnexkTpoHHBIA pecypc 1mdpoBoil oOpazoBarensHOil cpenbl  CIIO
PROFoGOpa3oBanue : [caiit]. — URL: https://profspo.ru/books/91903
(mara oopamenus: 31.08.2020).

2. Jleryta, C. H. ®u3uka. Dnekrpocratuka : yueobnoe nocooue mis CIIO /
C. H. Jleryta, A. A. Yakak. — Caparos : [IpodobpazoBanue, 2020. —
177 c. — ISBN 978-5-4488-0591-2. — Tekct : 3jeKTpoHHBIH [/
OneKkTpoHHBIM pecypc 1mdpoBoil obpazoBarensHoi cpenbl  CIIO
PROFob6pazoBanue : [caitir]. — URL: https://profspo.ru/books/92190
(mata oopamenus: 30.08.2020).

3. Jleryta, C. H. ®usuka. Onexrpocraruka : yueoHoe nocodue mis CIIO /
C. H. Jleryta, A. A. Yakak. — Caparos : [Ipodobpazosanue, 2020. —
177 c. — ISBN 978-5-4488-0591-2. — Texkct : aaeKTpoHHbIH //



DNeKTpOHHBIM pecypc 1mdpoBod oOpaszoBatenbHOM cpeasl  CIIO
PROFo6pazoBanue : [caiit]. — URL: https://profspo.ru/books/92190
(mara oopamenus: 30.08.2020).

. Yakak, A. A. Monekynsapras ¢usuka : yaeOnoe nocodue ans CIIO / A.
A. Yakak ; mox penakimuedr M. I'. Kyuepenko. — Caparos
[TpodobpazoBanne, 2020. — 377 ¢. — ISBN 978-5-4488-0670-4. —
Texkct : onekTpoHHBId [/ DnekTpoHHBIA  pecypc  mudpoBoi
obOpazoBarensHoil cpenbl CIIO PROFoOpazoBanue : [caiit]. — URL:
https://profspo.ru/books/91895 (nata ooparienus: 05.09.2020)..

. [MapmakoB, A. H. ®usuka B 3agavyax. DJIEKTpOMArHeTu3M : y4yeOHOe
noco6ue ans CITIO / A. H. IapmakoB. — Capatos : [Ipodo6pazoBanue,
A ITu Ap Menua, 2020. — 199 c¢. — ISBN 978-5-4488-0727-5, 978-5-
4497-0275-3. — Tekct : »nekTpoHHBIH [/ DIEKTPOHHBIA pecypc
uudposoit odpazoBarenbHoil cpeapl CIIO PROFo6pa3oBanue : [caiT].
— URL.: https://profspo.ru/books/88766.

. [MapmakoB, A. H. ®u3uka B 3agayax. Ontuka : yyeOHOe mocodue s
CIIO / A. H. INapmakoB. — CapatoB : IIpodgoOpazoBanue, At [Iu Ap
Menua, 2020. — 146 c. — ISBN 978-5-4488-0728-2, 978-5-4497-0276-
0. — Tekcr : osmekTpoHHBIH [/ DIeKTPOHHBIH pecypc HuUpGpoBoI
obpazoBarensHoli cpenbl CIIO PROFo6paszoanue : [caiit]. — URL:
https://profspo.ru/books/88765 (.

. IlapmakoB, A. H. ®u3uka B 3aauax. Mexanuka : yueOHOe mocodue s
CIIO / A. H. TlapmakoB. — CapatoB : [IpodoOpazoBanue, At [Tu Ap
Menua, 2020. — 198 ¢. — ISBN 978-5-4488-0665-0, 978-5-4497-0263-
0. — Tekct : onekTpoHHBIA [/ DIEKTPOHHBIA pecypc TUPPOBOIA
obpazoBarensHoit cpenpl CIIO PROFoOpaszoBanue : [caiit]. — URL:
https://profspo.ru/books/88764

. ITapmiakoB, A. H. ®u3uka B 3agauax. MakpocucteMsl : yaeOHOE TocoOue
s CITO / A. H. IMapmakoB. — CapatoB : [IpodobOpazoBanue, Al [1u
Ap Memua, 2020. — 183 c. — ISBN 978-5-4488-0729-9, 978-5-4497-
0277-7. — TekcT : PNEKTPOHHBIN // DIEKTPOHHBIN pecypc HUGPOBOI
obpazoBarensHoii cpenbl CIIO PROFo6paszoanue : [caiit]. — URL:
https://profspo.ru/books/88763

. akak, A. A. ®uzuka : yuebHoe nocooue s CIIO / A. A. Yaxkak, C. H.
Jleryta. — Capartos : [Ipodobpazosanue, 2020. — 541 c. — ISBN 978-
5-4488-0667-4. — Tekcr : 2JeKTpOHHBIA /I DJIEKTpOHHBIA pecypc
nugpoBoit obpazoBarenbHoil cpeasl CIIO PROFo6pazoBanue : [caiT].
— URL.: https://profspo.ru/books/92191

10.JTetyta, C. H. ®usuka : yueonoe nocobue / C. H. Jleryra, A. A. Yaxkak.

— Openbypr : OpeHOyprckuii rocyaapcTBeHHbIN yHUBepcuTeT, IbC
ACB, 2016. — 307 c. — ISBN 978-5-7410-1575-9. — Tekcr :
9JIEKTPOHHBINA // DiekTpoHHBI pecypc HUpPOBO 00pa3oBaTeIbHOI
cpeabl CIIO PROFo6pazoBanue : [caifT]. — URL:
https://profspo.ru/books/78852  (mata  oOpamenus:  31.08.2020).
Tpodumona T. U., ®upcor A. B. ®uszuka. CnpaBounuk. — M., 2017.


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

11.Yaxkak, A. A. MonekymspHas ¢usuka : yueoHoe nocooue ansa CIIO / A.
A. UYakaxk ; mox penakuumeit M. I'. Kyuepenko. — CapatoB
ITpodob6pazoBanue, 2020. — 377 ¢. — ISBN 978-5-4488-0670-4. —
Texkct : onekTpoHHBId [/ DnekTpoHHBIA  pecypc  mudpoBoi
obpazoBarenshoii cpenbl CIIO PROFoGpazoBanue : [caiit]. — URL:
https://profspo.ru/books/91895 (

JlonosiHuTeIbHbIE YUeOHbIe U3IaHUSA:

12. Konctutymus Poccuiickoit  ®denepanuu  (IpuHATa  BCEHAPOIHBIM
rojocoBanueM 12.12.1993) (¢ yd4eroM IONPaBOK, BHECCHHBIX
denepanbHBIMU  KOHCTUTYIIMOHHBIMUA 3akoHamMu P® o momnpaBkax K
Koncturymuu PO ot 30.12.2008 Ne 6-DK3, ot 30.12.2008 Ne 7-DK3) //
C3 P®O. — 2009. — Ne 4. — Cr. 445.

13.Denepanbubiii 3akoH oT 29.12. 2012 Ne 273-D3 (B pen. denepanbHBIX
3akoHOB oT 07.05.2013Ne 99-®3, or 07.06.2013 Ne 120-®3, ort
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-
@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-D3, ot 05.05.2014 Ne
84-d3, ot 27.05.2014 Ne 135-d3, ot 04.06.2014 Ne 148-d3, ¢ usm.,
BHeceHHbIMU DenepanbHbiM 3ak0oHOM 0T 04.06.2014 Ne 145-®3) «O6
oOpazoBanuu B Poccuiickoit deneparumy.

14.Tlpuka3z MunucrepctBa oOpazoBanusi U Hayku PD «O06 yTBepkaeHuu
(enepanbHOrO0  rocyJapCTBEHHOTO  00pa30oBaTEIbHOTO  CTaHAapTa
cpenHero (mojHOro) oOmero oOpa3oBaHus» (3apETUCTPUPOBAH B
Mumnrocte P® 07.06.2012 Ne 24480).

15.11puxka3z MunoOpHayku Poccuu ot 29.12.2014 Ne 1645 «O BHeceHuu
n3meHenuit B Ilpuka3 MunucrepcTBa o0pa3zoBanusi U Hayku Poccuiickoit
@Oeneparmn ot 17.05.2012 Ne 413 “O06 yTtBepkaeHuu GheaepaabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CPEIHEro (IMOJIHOTO)
00111eT0 00pa3oBaHus ».

16.ITucemo  [lemapramMeHTa TOCYJapCTBEHHOW TMOJUTUKA B  cdepe
noarotoBku padounx kaapoB u JIIO Mwunobpuayku Poccum ot
17.03.2015 Ne 06-259 «PexoMeHmamuu IO OpTaHU3AIMH ITOJTYyYCHHS
cpenHero ooiero oopa3oBaHus B Mpeeiax OCBOCHUS 00pa30BaTEIbHbBIX
mporpaMMm  cpenHero npodecCHOHAIBHOTO 00pa3oBaHusi Ha 0ase
OCHOBHOTO OOIIEro 00pa3oBaHUsl ¢ yuyeToM TpeOoBaHWil (enepabHbIX
rOCyJJapCTBEHHBIX  0Opa30BaTENIbHBIX CTaHAAPTOB U  IMOJydaeMOu
npodeccur WM CNEHMAIBHOCTH  CPEIHEr0  Mpo(decCHOHATBLHOrO
obpazoBanus». Oenepanbupiii 3akoH ot 10.01.2002 Ne 7-O3 «O06 oxpaHe
OKpy>Karoien cpeas» (B ped. ot 25.06.2012, ¢ uzm. ot 05.03.2013) // C3
P®. —2002. — Ne 2. — Cr. 133.

3.2.2. DNneKTPOHHBbIE U31aHUSA (3JIEKTPOHHbIE PecypChl)

17.www. fcior. edu. ru (denmepambHbiii IEHTp HHGOPMAIMOHHO-
00pa30BaTEIILHBIX PECYPCOB).


http://www/

18.wwww. dic. academic. ru (Axagemuk. CioBapd M OSHIUKIONCINHN).

www. booksgid. com (Books Gid. DnekrpoHHas OnOIMOTEKA).

19.24. www. globalteka. ru (I'mobanteka. I'mobanbHas 6uOIMOTEKAa HAYYHBIX
pecypcoB). 25.www. window. edu. ru (EmuHoe oOKHO gocTyma K
00pa3oBaTeNbHbIM pecypcam).

20. www. st-books. ru (JIyumras yaeOHast JIUTEpaTypa).

21.www. school. edu. ru (Poccuiickuii 00pa3oBaTelIbHBIA IOpPTA.
JloCTymHOCTh, KauecTBO, 3 (PEKTUBHOCTS ).

22. Wwww. ru/book (DnekTpoHHas OMOIMOTEYHAS CUCTEMA).

23.www. alleng. ru/edu/phys. htm (O6pa3zoBatenbnbie pecypcbl UHTepHETa —
®duzuka).

24. www. school-collection. edu. ru (EmmnHas koyutekius 1U(POBBIX
00pa3oBaTeIbHBIX PECYPCOB).

25. https//fiz.1september. ru (yueOHO-MeTOMUECKas Ta3eTa «DU3UKaY).

26.www. n-t. ru/nl/fz (HoGeneBckue naypearsl o Gpusmke).

27.www. nuclphys. sinp. msu. ru (S1nepuas ¢pusuka B UutepHere).

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

29.www. Kkvant. mccme. ru (Hay4HO-TIOMYJIAPHBIN (DU3HKO-MaTeMaTHUCCKUI
xKypHai «KBaHT?).
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4. KOHTPOJIb n OLEHKA PE3YJbTATOB OCBOEHMUA

JUCHUATIIMHBI

KOHTpOJ'II) N OLCHKAa pC3yJIbTATOB OCBOCHUA AIHCHHUIIIMHBI OCYHICCTBIIAACTCA
IMPCIIoAaBaTCICM B IIPOOCCCC IMPOBCACHUSA IMPAKTHYCCKUX 3aHATUN Hﬂa60paTOpHBIX
pa60T, TCCTUPOBAHUA, a TAKIKC BBIIIOJHCHHA O6yan-OHII/IMI/ICSI HWHAWBUAYAJIbHBIX

3aJlaHuM, POCKTOB, UCCIIEIOBAHUM.

4.1. ®opMbl H METO/IbI KOHTPOJISI U OLIEHKH Pe3yJIbTAaTOB 00y4eHHs

PesyabTaTsl 00y4yeHus
(ocBOEHHBbIE YMEHMSI, YCBOEHHbIE 3HAHUA)

®opmMbI 1 METOIBI KOHTPOJIA
U OLIeHKH Pe3yJIbTATOB 00y4eHusl

B pe3ysbTaTe uM3yueHHs Y4eOHOM THCHMIIMHBI
«@u3nka» odyyawuuiicss 10J1KeH 00,1a1aTh 00IMMU
KOMIIeTeHI[USIMU:

OK 01. BeoiOuparp cmocoObl pemeHus 3agad
npohecCHOHANBHOM  eATeIbHOCTH, MPUMEHUTEIBHO K
pa3TMYHBIM KOHTEKCTAM.

OK 02. OcymecTBiusiTh MOHCK, AaHAIU3 H
UHTEpIIpETallii0  MHPOpMAIUMM,  HEOOXOAMMOM  JuIs
BBITMIOJTHEHUS 33/1a4 MPOPECCUOHANIBHOMN AESITETLHOCTH.

OK 03. IInmanupoBaTh U peain30BBIBATH COOCTBEHHOE
npodeccuoHanbHOE U TMYHOCTHOE Pa3BUTHE.

OK 04. PabGorate B KOJJIEKTMBE ¥ KOMAaHIE,
3¢ PeKTUBHO B3aMMO/IEHICTBOBATh c KOJIJIeramy,
PYKOBOJICTBOM, KITHEHTaMH.

OK 07. CopeiicTBOBaTh COXPAHEHUIO OKpPYXKAIOIIEH
cpensl, pecypcocOepekeHnto, 3pPeKTUBHO ACHCTBOBATH B
Ype3BBIYAHHBIX CUTYAIUSX.

OK 09. Hcnonb3oBaTh HHGOPMALMOHHBIETEXHOJIOTHH B
poeCCHOHAIBHON e TETHHOCTH

®  UHAMBHUAyaJIbHbBIE
1 GPOHTAIBHBIE OIPOCHI;
e (u3HUECKU AUKTAHT;
CaMOIIPOBEPKa;
B3aMMOIPOBEPKA;
TECTUPOBAHUE;
3aIuTa MPOEKTOB;
3a1uTa nopTQosamo;
BBITIOJIHCHUE
TBOPUYECKUX 3aJ[aHUM;

e mpakTHYeckas paboTa;
® KOHTpOJIbHas paboTa;

OcBoeHue  coaepkaHusi  y4yeOHOM  TUCIMITIIMHBI
«®uznka»  obecrneuynmBaeT  JOCTH)KEHHE  CTyJICHTaMH
CIITYIOIINX Pe3y/JIbTaTOB:

JIMYHOCTHBIX:
— YyBCTBO TOpJOCTH M YBOXEHHUS K UCTOPUU U
JOCTHKEHUSIM ~ OTE€YECTBEHHOM  (DU3MUECKOM  HayKW;
¢u3uueckd TpamMOTHOE TMOBEACHHE B NPOQecCHOHATHHOM
JEeSTeNIbHOCTH W OBITy MpH oOpallleHuu ¢ mnpudopamu u

YCTPOMCTBAMU;
—— TOTOBHOCTh K TMPOJODKCHHIO OOpa3oBaHWUs U
MTOBBILIEHUS KBaJTU(pUKAITIH B n30paHHOI

NpoPEeCCHOHAIBHON ~ ACATENIPHOCTH U OOBEKTHBHOE
OCO3HaHUE POJTH (PU3HUUECKUX KOMIIETCHIIUN B 3TOM;

®  HWHIVBHUIyaJbHBIE
1 (GpOHTAIBHBIE OIIPOCHI;
e  (puU3MUECKUIl TUKTAHT;
CaMOIIPOBEPKA;
B3alMOIIPOBEPKA;
TECTHUPOBAHUE;
3aIUTa MPOEKTOB;
3a1mTa nopTQomno;
BBITIOJTHEHUE
TBOPYECKUX 3aaHUH;

e [pakTHyYecKas paboTa;
® KOHTpOJIbHAs paboTa;




—— YMEHHE UCMOJb30BaTh JOCTH)KCHUS COBPEMEHHOMN
bu3ndecKkor HayKd W (PU3MUECKUX TEXHOJOTHH ISt
HOBBIIIIEHUS] COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO Pa3BUTHUS B
BBIOPaHHOM TPOGECCUOHATIBHOMN JIeATEIIEHOCTH;

—— YMEHHE CaMOCTOSITeNIbHO J0ObIBaTh HOBBIC UIS ceOs
du3nveckue 3HAHMS, HWCIOIB3YsS JUIS 3TOTO JIOCTYITHBIE
UCTOYHUKU UHPOPMALINY;

— yYMEHHUE BBICTPAaNBAaTh KOHCTPYKTHBHBIC
B3aMMOOTHOIICHHUS B KOMAH/IE 110 PEIICHUI0 O0IINX 3a/1ay;
——  yYMEHHE  YNpaBIIsAITh  CBOCH  TO3HABaTEIHHOU
NesITeIbHOCThIO,  NPOBOJAUTH  CAMOOLEHKY  YPOBHS
COOCTBEHHOT'O MHTEIUICKTYaJIbHOTO PA3BUTHUS;

MeTanpeIMeTHbIX:
—— HCIOJIb30BAaHWE PA3IUYHBIX BHUIOB II03HABATEILHOMN
JESATEeTbHOCTH IS PEIICHUS

bu3MYecKuX 3amady, IPUMEHEHHE OCHOBHBIX METOJIOB
MMO3HAHMS (mabmroieHus, OITMCaHUS, HU3MEpEHHS,
JKCIIEPUMEHTA) Il  M3YyYeHHUs  Pa3IUYHBIX  CTOPOH
OKPYKaKoIIEeH NEHCTBUTEIBHOCTH;

—  HCHOJb30BAaHHUE  OCHOBHBIX  HHTEIUIEKTYalbHBIX
onepauuii: IOCTAHOBKH 3aJ1a4u,

dbopMynupoBaHUs TUIOTE3, aHAINW3a U CUHTE3a, CPAaBHEHUS,
00001IeHNsI, CUCTEeMATHU3AIMH, BBIABICHUS MPHYUHHO-
CJIEICTBEHHBIX CBS3€H, OMCKAa aHAJIOTOB, (POPMYIHUPOBAHUS
BBIBOJIOB JIUISl M3YUEHMsI PA3UYHBIX CTOPOH (PU3MUECKHUX
00BEKTOB,

SBJICHMM W  TPOIECCOB, C KOTOPHIMH  BO3HHKAET
HEOOXOMMOCTh CTAJIKMUBATHCSI B Tpo(hecCHoHaNbHOU chepe;
—— YMEHHE TEeHEpUpOBaTh WJEU W ONPENEeNsTh CPEACTBA,
HEOOXOIUMBIE JJIS UX pealln3allii;

—— YMEHHE WUCIOJIb30BaTh pPa3IUYHbIE MCTOYHUKHU JIJISt
nonydeHus: (pu3nIecKoil uH-

dbopmartiiu, OlEeHUBATh €€ JOCTOBEPHOCTh;

—— YMEHHUE aHaJU3UPOBATh U MPEJCTABIATH UHPOPMAIIUIO B
pa3IMYHBIX BUJAX;

—— yMeHHE MyOJIMYHO  TPEACTABIATh  PE3yJIbTAThI
COOCTBEHHOT'O MCCIICIOBAHHUS, BECTH

JTUCKYCCHUH, TOCTYITHO W TAPMOHUYHO COYETasi COACpIKaHUE
1 GOpPMBI MpeACTaBIAEMON HH(OPMALINH;

®  UHAMBHUAyaJIbHbBIE

1 (PpOHTAIIbHBIC ONPOCHI;
e  (U3BHUCCKUI AWKTAHT;,
CaMOTIPOBEPKa,
B3aUMOIIPOBEPKa;
TECTUPOBAHUE;
3allUTa MPOEKTOB;
3aIIuTa MOPTQOIINO;
BBINOJIHEHHE
TBOPYECKUX 3aaHUN;

® [pakTHyYecKas padoTa;
®  KOHTpOJIbHAs paboTa;

npeAMeTHbIX:
— c(OpMUPOBAHHOCTH TPEACTABICHUH O PO M MecTe
¢u3MKKM B COBPEMEHHOM Hay4yHOW KapTUHE MHpa;
NOHMMaHWe (U3NYECKON CYIIHOCTH HaOJI0aeMbIX BO
Bcenennoii siBnenuid, ponu ¢u3uku B (GOPMUPOBAHUU
KpYyro3opa u (pyHKIHOHAIBHOM

rPaMOTHOCTH Y€JIOBEKa ISl pEIIeHUs MPaKTUUECKUX 3a7ay;
—  BIAQJIGHUE  OCHOBOMNOJATalOIIUMH  (PU3NYECKUMHU
HNOHATHAMM, 3aKOHOMEPHOCTSIMH,

3aKOHAMM U TEOpUSIMU; YBEPEHHOE MCIIOJIb30BaHUE

®  UHAMBHUAyaJIbHbIE

U (ppOHTAIbHbIE ONPOCHI;
e  (u3MUECKU AUKTAHT;
CaMOIIPOBEPKa;
B3alMOIIPOBEPKA;
TECTUPOBAHUE;
3aIUTa MPOEKTOB;
3anuTa noprdonmo;
BBINIOJIHEHUE
TBOPYECKUX 3aJJaHUN;




($U3UIECKO TS PMUHOIOTHU U CUMBOJIUKHY;

— BJIaJICHUE OCHOBHBIMM METOJAaMHU HAy4HOTO ITO3HAHUS,
UCTIOJIb3YEMBIMU B (PH3HKE:

HaOJI0IeHHEM, ONTUCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;
— yMeHus oOpabaTbiBaThb  pPE3yJdbTAaThl  H3MEPEHHIA,
oOHapyKuBaThb  3aBHUCUMOCTb  MEXAYy  (U3NYECKUMHU
BEJIMYMHAMU, OOBSICHATH TOJTYYCHHBIE PE3yJIbTAThl U JICJIaTh
BBIBO/JIBI;

— c(OPMHPOBAHHOCTH YMEHHS pemiaTh (PU3NYECKHe 3aauu;
— c(hOpPMHUPOBAHHOCTb YMEHHS IPUMEHATh IOJy4YEHHbIE
3HaHUS JUIs OOBSICHEHUS YCIIOBUH MPOTEKaHUs (PU3NIECKUX
ABJICHUH B IpuUpoJe, NpodeccuoHanbHON cdepe U A
IPUHSTHS IPAKTUYECKUX PELICHUN B IIOBCEJHEBHOM JKU3HH;
—  chOpPMHPOBAHHOCTb  COOCTBEHHOM  MO3MLMHU IO
OTHOIICHHUIO K (pu3mueckord MHPOPMALNH, MMOIy4aeMON H3
pa3HbIX UCTOYHHUKOB.

MpakTHYeckas padoTa;
KOHTpOJIbHAs paboTa;

B pamkax mnporpamMmbl y4eOHOW  IUCHUILTAHBI
00y4JaroMMy 0OCBaUBAIOTCS CIEAYIOIIUE 3HAHMUS
-3aKOHbI, KOTOPBIM MOJYUHSETCA MPUPOJHBIC SIBICHUA,
BEJIMYMHBI, KOTOPBIMU  OIIMCHIBAIOTCS ~ CBOWCTBA M
MOBEJICHUS BEIIeCTBA © TOJNs, (HU3MYecKoe sBIICHUE,
TUIIOTE3a, 3aKOH, TEOpus, BELIECTBO, B3aWMOJECHCTBUE,
AJIEKTPOMAarHUTHOE I10JIe, BOJIHA, (POTOH, ATOMHOE SIpO,
aToOM, MPOHU3UPYIOIIME H3JIy4YeHHUd, I[UIaHETa, 3Be3]a,
COJIHEYHAsl CUCTEMA, TAIAKTUKA, BCEJICHHAS.

WHIAWBUYaAJIbHBIC

U (QpOHTATBHBIE OTPOCHI;

(bU3UYECKUI JUKTAHT;
CaMOTIPOBEPKa,
B3aMMOIIPOBEPKa;
TECTUPOBAHUE;
3alllUTa MPOEKTOB;
3aIIuTa MOPTQOIINO;
BBIIIOJTHCHHUE

TBOPYCCKUX 3aHaHHﬁ;

npakTuyeckas padbora;
KOHTpOJIbHAsA paboTa;

B pamMkax MPOTPaMMBbl y4ueOHOM JUCUATUTUHBI
00yyaroIyUMHUCs OCBAaUBAIOTCS CIIEIYIONNE YMEHMSA:
-pemaTh  3aJa4yd = MUCIHOJIb3ysl ~ M3YYCHHBIE  3aKOHBI,
OIIEpPUPOBATH €TUHHUIIAMHU U3MEPEHUS PU3NUECKUX BEITUYHH.
-HaBBbIKAMHU CaMOCTOSITEJIbHOIO MPHOOPETEHUs 3HAaHUH C
UCIOJIb30BAaHUEM HWHTEpHETa, Y4eOHOH U CIpaBOYHOM
autepaTypsl. Pabotath ¢ pusnueckum o60pyJ0BaHUEM.

WHAWBUAYAJIbHBIC

1 (GpOHTAIBHBIE OIIPOCHI;

(bU3UYEeCKU JUKTAHT;
CaMOIIPOBEPKa;
B3alMOIIPOBEPKA;
TECTUPOBAHUE;
3aluTa NPOEKTOB;
3ammTa nopTQoImo;
BBITIOJTHEHUE

TBOPYECKUX 33/IaHNN;

MpaKTH4eckasi paboTa;
KOHTpOJIbHas paboTa;




4.2. ®OoHA  OLEHOYHBIX CPEICTB I NMPOBeJAeHHUs TEKYIIero KOHTPOJIsl U
NMPOMEKYTOYHOM aTTeCTAIIUM 00YUAKOIIMXCS M0 TUCHUILTHHE

IHoka3zaTean U KpUTEPUN OLIEHUBAHUS KOMIIETEH N
[Tokazarenu W KpUTEpUHM OLICHUBAHUSI KOMIICTCHIIMI OTPa)XEHbl B KOMILICKTE
KOHTPOJIbHO-OLICHOUHBbIX cpeacTB. ([Ipunoxenue 1).

KoHTposbHbIE 1 TECTOBBIE 3aJaHUS
[lepedyeHb BOMPOCOB, KOHTPOJBHBIE U TECTOBBIC 3aJaHUs, HEOOXOJIUMBIE IS
OLICHKU PE3YyJIbTaTOB OOYYEHHS XapaKTepHU3yIouX (OpMUpOBaHUE KOMIETEHIUH
MIPEJICTaBJICHBI B KOMIUIEKTE KOHTPOJIBHO-OIIEHOUHBIX cpeacTB. (I[Tpmrokenue 1).

MeToauyeckue MaTepuasbl
Meroauueckie  MaTepHallbl,  OMPEICISAIONINE  IMPOIEIYyPhl  OICHUBAHUS
pe3yabTaTOB  OOyUYEHHS  XapakTepH3ymommx  (HopMuUpOBaHHE  KOMIICTCHITHI
MPEACTABICHBl B METOIWYECKUX PEKOMEHIAIUSX 10 BBITIOJHCHHUIO TMPAKTHYCCKUX
pabot (Ilpunoxenue 2) u madopatopusix padot (IIpunoxenue 3).



