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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOI'O IIPEJIMETA
OU3UKA

1.1. Ob6saacTh NPpUMeEHEHHUS TPOTPAMMBI

PabGouast mporpamma y4eOHOTrO mpeaMmera SBISETCS COCTABHOM YacThO IMPOrpaMMHO-
METOJIMYECKOTO  CONPOBOXKICHUS  oOpasoBarenpHOM — mporpammbel  (OI)  cpemnero
npodeccuonansHoro oopazosanus (CI1O) mporpaMMbl MOATOTOBKH CIEIIUAIMCTOB CPEHETO 3BEHA
no cnenuanbHocTu 13.02.10 «DnekTpruyeckre MalivHbI U anmapaThD».

[Iporpamma y4eOHOTO mHpeAMETa MOXKET OBITh HCIIOJIB30BaHA B MPO(ECCHOHATBHBIX
00pa30BaTENFHBIX OPTaHU3ALMUAX, PEATTH3YIOMNX 00pa30BaTENbHYI0 IPOrPaMMy CPETHETO OOIIEro
oOpazoBanus B mpeaenax ocBoenusi OIl CIIO na Ga3ze ocHOBHOro 00IIero oOpa3zoBaHHs TPU

MMOATOTOBKE CIICHHUAJIMCTOB CPCAHCTO 3BCHA.

1.2. MecTo y4eOHOro npeaMera B CTpPyYKType IPOrpaMMbl NOATOTOBKH CIEeNHAJINCTOB
CpelHero 3BeHa
Vuebnas aucuuiuinHa «@Pu3uka» ABIsSETCAs  y4yeOHBIM MIPEIMETOM 10  BBIOODPY

00111e00pa30BaTEIILHOTO IHKJIA.

1.3. ey 1 3agqa4uM y4eOHOr0 nMpeaMeTa — TPe0OBAHMSA K pPe3y/IbTaTaM 0CBOCHHS y4eOHOr o
npeamera

Copepxanue nporpamMmsl npeaMera «Pu3nkay HallpaBIeHO Ha TOCTH)KEHUE CIIETYIOIINX
Leneu:

— OCBOEHHE 3HAHUU O PyHAAMEHTaJIbHBIX (PU3MUECKUX 3aKOHAX U MPUHIMMAX, JEKALIIX
B OCHOBE COBPEMEHHOH (QU3MuecKol KapTUHBI MUpPa; HanOoJee BaXKHBIX OTKPBITUSAX B 00JIacTU
(Gu3uKN, OKa3aBLIMX OIpEENsIoNlee BIUSHUE HAa Pa3BUTHE TEXHUKH U TEXHOJOIMH; METOJax
HAy4YHOTO ITO3HAHUS IPUPOJIBL;

— OBJAJICHUE YMEHMSAMU MPOBOAUTH HAOIONEHUS, IUIAHUPOBATh U  BBINOJIHATH
DKCIEPUMEHTBHI, BBIIBUraTh TMIIOTE3bl U CTPOUTH MOJENH, IIPUMEHATH MOJYyYEHHbIE 3HAHUSA I10
¢uszuke IS OOBSCHEHUS PA3HOOOpPa3HBIX (DUUYECKUX SIBICHUW W CBOWCTB BEIECTB;
MPAKTUYECKH MCIIONb30BaTh (PU3MYECKUE 3HAHUS; OLIEHMBATh JIOCTOBEPHOCTh E€CTECTBEHHO-
Hay4YHOI HH(pOopMaImu;

— pa3BUTHE T[O3HABATEJIbHBIX  HMHTEPECOB, HHTEIJIEKTYaJbHBIX W  TBOPYECKHUX
CIOCOOHOCTEM B mpolecce MpUOOpPETeHUsl 3HAHUM M yMEHHMH 1Mo (M3MKE C HCHOJIb30BAHHUEM
Pa3IMYHbIX UCTOYHUKOB HH(POPMAIMN U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

— BOCHHUTAaHUWE YOEXKJIEHHOCTM B BO3MOXKHOCTM IIO3HAHHUS 3aKOHOB IPHUPOJIHI,

HCITIOJIBb30BaHUA )IOCTI/I)KCHI/Iﬁ (1)I/I31/IKI/I Ha OJjaro pPa3sBUTHA YeJIOBEUECKOU OWBUIIN3alIUH,
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HEO0OXOIUMOCTH COTPYIHUYECTBA B MPOI[ECCE COBMECTHOTO BBIMOJIHEHUS 33/1a4, YBAKUTEIBHOTO
OTHOIIEHHWSI K MHEHHIO OINIOHEHTAa NpuU OOCYXJEHHH TPOOIEeM eCTEeCTBEHHOHAYYHOTO
COJIEp)KaHUsl; TOTOBHOCTM K MOPAJIbHO-3TUYECKOM OLEHKE MCIOJIb30BAaHUS  HAy4YHBIX
JTOCTHKEHUI, YyBCTBA OTBETCTBEHHOCTH 3a 3aIUTY OKPYKAIOILEH Cpe/Ibl;

— HCIIOJIb30BAaHME MPUOOPETCHHBIX 3HAHUM U YMEHUH ISl PELICHUS MPAKTHYECKUX 3a1a4
MOBCE/IHEBHOM JKM3HHM, oOOecreueHusi Oe30MacCHOCTH COOCTBEHHOW KHU3HHU, pPalUOHAIBHOTO
IPUPOONOIB30BAHUS U OXPaHbl OKPY’KAIOIIEH Cpebl U BO3MOKHOCTD IPUMEHEHHSI 3HAHUH TPU
pEeLIeHUH 33]1a4, BOSHUKAIOLINX B MOCJIEAYIOMIEH MPOo(peCCHOHATbHON 1eATEIbHOCTH.

OcBoenne coaepkanusi ydeOHoro mnpenmera «@Pusnkay o0ecleyuBaeT OCTHXKEHUE
00y4JaroIMMUCS CIETYIOIUX PE3yIbTaTOB:

*JINYHOCTHEIE:

-4yBCTBO FOPJAOCTH U YBAXKCHHS K HCTOPHH U JOCTIKEHHUSIM OT€YECTBEHHOW (hHU3NIECKOM
HaYyKH;

-pu3nyecku rpaMOTHOE MOBEACHHE B MPO(eCcCHOHANBHON AESITENbHOCTH W OBITY MpHU
oOpallieHruu ¢ mpubopamMu U yCTPOMCTBAMY;

-TOTOBHOCTH K MPOJIOJDKEHHUIO 00pa30BaHUs U MOBBIIICHUS KBaTH(pUKAIMKA B W30paHHOM
npodeCCHOHATIBHOMN IeSATETPHOCTH U 0O BEKTUBHOE OCO3HAHUE PO (PU3UIECKUX KOMITIETSHIINN B
3TOM,;

-yMEHHE HCIOJIb30BaTh JOCTUKEHHUS COBPEMEHHOM (pU3MuecKoid HayKu U (PU3HYECKHX
TEXHOJIOTUH JUIS TIOBBIMIEHHS COOCTBEHHOTO WHTEJUIEKTYalbHOTO pPa3BUTHS B BBIOPAHHOM
MpoQeCCHOHAIBHON JESATENHHOCTH;

-yMEHHE CaMOCTOSTENbHO JOOBIBATh HOBBIE [UIs ce0s1 (pr3nuecKue 3HaHUs, UCTIONb3Ys IS
3TOTO JIOCTYIHbIE HCTOYHUKH HH(POPMAIINH;

-yMEHHE BBICTPAaUBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIIEHHS B KOMAaHIE IO PEIICHUIO
0o0IIUX 3aJa4;

-yMEHHE YNPaBJIATh CBOEH IO3HABATENILHOW JAEATENbHOCTBIO, NMPOBOAUTH CaMOOILICHKY
YPOBHSI COOCTBEHHOTO MHTEJIJIEKTYaJIbHOTO Pa3BUTHS;

*MeTarnpeMETHBIE:

-MCIIOJIb30BAHUE PA3IMYHBIX BHUAOB IO3HABATENbHON JEATENBHOCTH [UIsl peIlleHUus
¢u3mueckux 3aaay, NMPUMEHEHHWE OCHOBHBIX METOJOB TO3HaHUS (HAOJIOJEHHS, OIMCAHMUA,
U3MEpPEHUs], SKCIEPUMEHTA) JUIs U3yUSHHS PA3IUUYHBIX CTOPOH OKpYXKAroIIel 1eHCTBUTEIbHOCTH;

-MCIIOJIb30BAaHUE OCHOBHBIX HMHTEJUIEKTYaJbHBIX OINEpaluil: IOCTaHOBKM 3a/ayH,
GbopMyIUpOBaHUS TUIIOTE3, aHAM3a M CHUHTE3a, CPAaBHEHHS, OOOOIIEHHWs, CHCTEeMaTHU3alluH,

BBISABJICHUS TPUYHUHHO-CJICACTBCHHBIX CBH3CI‘/JI, IIOMCKa aHaJIOI'oB, (I)OpMyJII/IpOBaHI/IH BBIBOJOB JJIsA



U3Yy4EHHs] Pa3JIMYHBIX CTOPOH (U3NYECKUX OOBEKTOB, SIBIEHUH U MPOLECCOB, C KOTOPBIMHU
BO3HUKAET HEOOXOUMOCTh CTAIKMBATHCS B MPOPECCHOHAITBHOM cdepe;

-yMEHHE TeHepUPOBaTh UACH U ONPEACIATH CPEIICTBA, HEOOXOIMMBIE ISl UX PeaH3aluu;

-yMEHHE HCIOJb30BaTh pa3IMYHble MCTOYHMKU JUId [OJIydyeHHs (U3HYECKOH
UH(pOPMaLMH, OLIEHUBATh €€ JOCTOBEPHOCTb;

-yMEHHE aHAJIM3UPOBATh U MPEACTABIATH HHPOPMALIUIO B PA3IHMUHBIX BUIAX;

-yMEeHHE MYOIWYHO MPEACTABIATh PE3yIbTaThl COOCTBEHHOTO HCCIIEOBAHUS, BECTU
JUCKYCCHM, JIOCTYIHO M TapMOHUYHO codYeTas coJepKaHue M (OpMbl IPEACTABIAEMON
nHpopmanuu;

* IpEAMETHBIE:

-c(hOpMUPOBAHHOCTH MPECTABICHUN O POJIM U MecTe (DU3MKH B COBPEMEHHOHN HAyYHOUH
KapTHHE MUpPa; HOHUMaHKue (PU3MUECKON CYIIHOCTH HaOIr01aeMbIX Bo BeeneHHoM siBiIeHuH, ponu
¢u3uku B GOPMHUPOBAHUU KPYro3opa U (pyHKIHMOHAIBHON I'PaMOTHOCTH Y€JIOBEKa Ul peIeHUs
IPAKTUYECKUX 3aay;

-BJIQJICHUE OCHOBOIIOJIATAIOIIUMH  (PU3MUECKUMH  TOHATHUSAMH, 3aKOHOMEPHOCTSMH,
3aKOHaMHM U TEOPUSAMH; YBEPEHHOE UCII0JIb30BaHUE (PU3MUECKON TEPMUHOIOIMU U CUMBOJIUKH;

-BJIa/ICHUE OCHOBHBIMH METOJAMHM HAYYHOIO IIO3HAHUS, HCHOJb3yeMbIMU B (DU3HKE:
Ha0JII0/IEHUEM, OITUCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

-yMeHusi 00pabaThiBaTh Pe3yabTaTbl U3MEPEHUN, OOHApYKMBAaTh 3aBUCHUMOCTb MEXIY
(GU3NUEeCKUMU BEeTMUUHAMH, OOBSCHSITH NOJTYYEHHBIE PE3YJIbTAThl U JIENIaTh BHIBOJIBL;

-c(hOpMUPOBAHHOCTHh YMEHHUS peliaTh (U3NUYecKue 3a1a4H;

-c(popMHPOBAHHOCTH YMEHUS IPUMEHSATD MOJYYEHHbIE 3HAHUS JUIsl OOBSICHEHUS YCIOBUMN
npoTeKkaHus (pU3MUecKux SIBIEHUN B MHpupoje, NMpopecCHOHANbHON cdepe U sl MPUHATUS
IIPAKTUYECKHUX PELICHUN B TOBCEAHEBHOM KU3HU;

-c(hOpMUPOBAHHOCTH COOCTBEHHOM MO3UIMH 110 OTHOILIEHHIO K (pU3HUecKoi HHopMaIiH,

IIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.

1.4. PexomMeHayeMoe KOJIMYeCTBO YaCOB HA OCBOEHHE MPOrPaMMbl Y4eOHOI0 NpeAMeTa:
MaKCHMaJIbHOW yueOHOW Harpy3ku, 9acos - 150,
B TOM YHCIIE:

00s13aTeNIbHOM ayTUTOPHOM yueOHoi Harpy3ku, yacoB — 150;

CaMOCTOSTeNIbHON paboThl, yacoB — 0.



2. CTPYKTYPA U COJEP)KAHUE YYEBHOTI'O ITIPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI Y4eOHOI padoThI

Buj yueOHoi1 padoThI

O0BbeM yacoB

MakcumajbHas yueOHasi Harpy3ka (Bcero) 150
O6s13aTesibHAsI ayAUTOPHAs ydeOHAasi HATPy3Ka (Bcero) 150
B TOM YHCIIE:

71a00paTOPHO-TIPAKTUYECKUE 3aHATHUS 46

CamocrosiTesibHas pabora (Bcero)

K3aMeHa Bo 2 CeMeCTpe

IIpomexyTounas arrectauus B popme 1udppepeHuupoBanHoro 3avera B 1 cemecrpe,




2.2. TemaTnyeckuii JIaH U coaepxanue yueoHnoro npeamera DUINUKA

TCIa.

3.3akoH COXpaHCHUSA MEXaHU4YECKOI OHEPIruu. HpI/IMeHeHI/Ie 3aKOHOB COXpAaHCHUA. COXpaHeHI/Ie
MEXaHU4eCKOoi OHCPIUuu Npu ABUIKECHHNHU TEJIa 1O HGﬁCTBHCM CHJI TAKECTH U YIIPYTOCTH.

4.H3y‘l€HI/I€ 3dKOHOB COXpAaHCHMS Ha MPUMEPEC yJiapa H1apoB U 0aJIMCTHYECKOrO MasiTHUKA.

HaumeHnoBanue Copep:xaHue y4edOHOIr0 MaTepHaJia, JabopaTopHble paGoThl H NPaAKTHYECKH e 3aHATHS, OB BeM YaCOB Yposens
pa3iesioB M TeM caMocCTosITeIbHasi padoTa o0y4yalouuxcsi, Kypcopasi padoTa (mpoeKT) O0CBOCHUS
1 2 3 4
Beenenue 1.®u3nka — QyHIaMEeHTaNbHAs HayKa O TIPUPOJIE.
EcTecTBeHHOHAYYHBI METO MTO3HAHUS, €0 BO3MOXXHOCTH U TPAHUIIBI IPUMEHUMOCTH. DKCIIEPUMEHT U
TEOpHs B IpoIiecce TO3HAHUS MPUpoIsl. MonennpoBanue GU3NIECKUX SIBICHAN U mporieccoB. Pois
SKCIIEPUMEHTAa U TEOPHUH B Mpoliecce no3Hauus npupoasl. Gusznueckas BenuunHa. [lorpemHoctu 2 1
u3MepeHuit pusnyeckux BenuunH. Gusndeckue 3aK0oHbI. [ paHHUIBI MPUMEHUMOCTH (QU3NIECKUX 3aKOHOB.
[MonsiTre o pusnueckoit kapTuHe Mupa. 3HaueHue Gu3uKy npu ocBoernu npodeccuii CI1O u
crnenuranbHocTen CIT0.
Pasnmen 1 Mexannka 24
Tema 1.1 1.Mexannueckoe aprwkenue. [lepemenienue. [1yts. CkopocTh. 3aBUCUMOCTH TPAEKTOPUHU OT BBIOOpa
Kunemaruka. CHCTEMBI OTCUECTA.
2.PaBHOMepHOE NpsAMOJIMHEITHOE IBIKEHUE. Y CKOopeHHe. Bubl MEXaHHUECKOTO ABIKCHHUS. 6 2
PaBHOnepeMeHHOE npsiMOIMHEHHOE BIKeHne. CBOOOAHOE NMajieHne. 3aBUCUMOCTh YCKOPEHHS Tella OT €ro
MAacCCHI ¥ CHJIBL, ACWCTBYIOIIEH Ha TEJO.
3.JIBmxeHue Tena, OpOIIEHHOTO MOJ YTJIOM K TOpU30HTY. PaBHOMEPHOE IBHYKEHHUE 10 OKPY>KHOCTH.
Tema 1.2 1.I1epserii 3akoH HetoToHa. Cuna. Macca. Umniynsc. Crnoxenue cui. MccaenoBanue IBHKEHUS Tela MO
3aK0HBI MEXaHHUKH JIEUCTBHEM ITOCTOSIHHOM CHJIBI.
HerotoHa. 2.Bropoii 3akoH HetoTroHa. OCHOBHOM 3aKOH KJIAaCCUUECKOM AMHAMUKH. PaBeHCTBO U MPOTHBONOJIOKHOCTD
HaTIpaBJICHUS CHJI ICHCTBHS M MPOTHBOACHCTBUS. 6 2
Tpetuii 3akoH HploToHa. 3aKOH BCEMUPHOTO TATOTEHUS. | paBUTAIIMIOHHOE T10JIE.
3.Cma msokectr. Bec. Cioco0sI m3mepenust Macchl Tein. CHITBl B MeXaHUKe. 3aBHCHMOCTB CHIIBI YIIPYTOCTH
oT aedopmarum.
Tema 1.3 1.3akoH coxpaHeHus nMITyiibca PeaktuBHOE ABIKeHUE. V3ydeHne 3aK0HA COXPAHEHUS HMITYJIbCA.
3aKOHBI COXPAHEHUS B 2.Pabota cunbl. PaboTta nmoreHimanbHbix cuit. Cuitel Tperus. HeBecomocTh. PeakTuBHOE JBUXKEHHE.
MCXaHHKE. MomHocTtb. DHeprus. Kunertndeckas sneprus. [lorennumanbHas sHeprus. [lepexo noTeHIMaIbHOM
SHEPIrHH B KHHETHYECKYIO B 00paTHO. CpaBHEHNE PaOOTHI CHITBI C HI3MCHEHUEM KHHETHYSCKOW SHEPTUHI 8 2




Tempr 1.1-1.3

IIpakTHyeckue 3aHATHA:

W3mepenne Gpu3nuecKux BEIUYHMH U OL[EHKA TPaHHIbI HOIPELTHOCTEH NU3MEPEHUI.

ITpencraBneHne MEXaHNIECKOTO ABMKEHHMS Tela TpaduKaMy 3aBUCUMOCTH KOOPAUHAT U TPOEKINEH
CKOPOCTH OT BPEMEHH.

[IpumeHeHne 3aK0Ha COXpaHEHHSI MEXaHUUECKON SHEPTUU NIPU pacdeTax pe3ylbTaToB B3aUMOACHCTBUN
TeJI TPAaBUTALMOHHBIMU CHJIAMH U CHIIAMH YIIPYTOCTH.

Pemenve 3agau Ha COXpaHEHUS UMITYJIBCA AJISI BEIYMCICHUS N3MEHEHHI CKOPOCTEH TET MPU UX
B3aUMOJICHCTBUSAX.

[IpencraBnenne nHpopManny 0 BUAAX IBHKECHUS B BUJIE TaOIHIIBI.

[TpuBeneHne npuMepoOB BIMSHUS OTKPHITHI B (PM3HKE HAa IPOTPECC B TEXHUKE U TEXHOJIOTUH
IIPOU3BOJICTBA B BUJIE IPE3CHTAIUH.

IIpoBeeHHe CPABHUTEIFHOTO aHAJIM3a PABHOMEPHOTO U PaBHONIEPEMEHHOTO JBH)KEHUIL.

Temspr 1.1-1.3

3auérHas padora no pasaeay "'Mexanuka'

Pa3nen 2

OCHOBBI MOJICKYJISAPHOI (U3MKH U TEPMOIMHAMUKH

18

Tema 2.1

OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH.
W neanbHbli Ta3.

1.OcHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KHHETHUECKON Teopuu. Pasmepbl 1 Macca MOJIEKYl M aTOMOB.
Bpoynorckoe nsmxenue. Jupdysus. Cusbl u 3HEPIrus MEKMOJICKYJIIPHOTO B3anuMoaeicTeus. CTpoeHue
ra3000pa3HbIX, KUAKHX ¥ TBEPIbIX Tel. CKOPOCTH ABMKCHUS MOJICKYI U X U3MepeHue. J[BmxeHne
opoyHoBckux yactull. Juddysus. V3MeHeHrne naBICHUS Ta3a ¢ K3MCHEHUEM TEMIICPATyPhI IPU
MIOCTOSTHHOM 00BeMe.

2.Wneansnslii ra3. JJaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KHHETHYECKOH TEOPUH T'a30B.
Temmnepatypa u ee u3mMepenue. ['a3oBbie 3akoHbI. AOCOMIOTHBII HYJIb TeMneparypsl. TepMoanHaMuueckas
IIKaj1a TeMIepaTypsl. Y paBHEHHE COCTOSIHUS HACAIBLHOTO ra3a. MoJsipHast Ta30Bast IOCTOSIHHAS.
JIBmwxenune 6poyHoBckux dactull. Anddysus. 3menenne nasneHns rasza ¢ I3MEHEHHEM TeMIEpaTyphl pH
TIOCTOSTHHOM 00BeEMe.

Tema 2.2
OCHOBBI
TEPMOAUHAMHUKH.

1.OcHOBHBIE NOHATHS U ONIpeaeNeHNs. BHyTpeHHss s3Heprus cucteMbl. BHyTpeHHss s3HEeprus 1ealbHOro
raza. Pabora u temoTa kak popMel iepeady SHEPTHU. TemIoeMKOCTh. Y ieNbHast TeII0eMKOCTb.
VYpaBHeHue TeruoBoro 6ananca. M3otepMudeckuii ¥ n300apHbBIH MPOLECCHI.

V3meHeHne BHyTpEeHHEH 3HEPTHH TeJI IPH COBEpIIEHNH paboThl. [lepBoe Havamo TepMOIMHAMUKH.
Annabatseiii nponecc. [lpunnun aerictus temioBoit Mamunel. KI1/1 TenioBoro neuraress.

2.BTopoe Havano TepMOAMHAMUKH. TepMoIuHaMu4ecKas MIKajia TeMIeparyp. X0oIOAUIbHbIE MAIINHBL.
Tennosle gBuratenu. OxpaHa npuposl. M3oTepmudeckuii 1 n300apHbIN poueccs. M3MeHeHne
BHYTpPEHHEIl SHEPTUH Tell [TPU COBEpILEeHUU paboThl. MoJIeH TEIUIOBBIX ABUTATEICH.

Tema 2.3
CBoiicTBa apoB.

1.Mcnapenne u koHAeHCcaIwst. HackIeHHBIH ap U ero CBOWCTBa. AOCOIIIOTHASL U OTHOCUTEIbHAS
BJIQXKHOCTh Bo3ayxa. Touka pochl. Kunenue. 3aBUCUMOCTb TeMIIEpaTypbl KUIIEHUS OT AaBJICHHUS.
[leperpeTslii map u ero UCMoib30oBaHUe B TeXHUKe. Kurnenue BoAbl MpyU MOHMKEHHOM JIaBJICHHH.

Tema 2.4
CBOMCTBA JKUIKOCTEH.

1.XapakTepucTHKA KUAKOTO COCTOSHIS BemiecTBa. [I0BepXHOCTHBIN CIIOH KUIKOCTH. DHEPTUA
MIOBEPXHOCTHOIO CII0sl. SIBI€HHs Ha FpaHUIIe )KUJKOCTU C TBEPbIM TenoM. KanumnspHele sBIeHus.
Icuxpometp u rurpometp. SIBIEHHUS NOBEPXHOCTHOTO HATSXKEHUS U cMaunBaHus. [Icuxpomerp u
rurpometrp. M3MepeHue BIaxkHOCTH BO3ayXa.
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Tema 2.5
CaoiicTBa TBEpIBIX
TelL

1.XapaxTepucTuKa TBEpPAOro COCTOSIHUSA BEIECTBA. YIIPYrHe CBOMCTBA TBEPABIX Tel. 3aKkoH ['yka.
MexaHuuyeckue CBOMCTBA TBEPABIX Ted. TEII0BOE pacIIUpEHNE TBEPABIX TeN U xKuaKocTel. [lnaBnenue u
KpucTayuu3anusa. Kpucramisl, aMopQHbIE BELECTBa, )KUAKOKpUCTAIIHYIecKue Tena. Habmonenue
npouecca Kpuctanausanun M3ydenne nedopmanun pacTsikeHus. M3ydeHne TeroBoro pacmupeHns
TBepAbIX Ten. Kpucramsl, amopHbIe BEleCcTBa, KUAKOKPUCTAIIIMIECKHE TENa.

Temsb1 2.1-2.5

IIpakTnuyeckune 3aHATHS:

Pacuer xommgecTBa TEIIOTH, HEOOXOIMMOTO I OCYIIECTBIICHHS 3aJaHHOTO IIpoIiecca C
Terjonepenayeil.

Pacuer xonuyecTBa TEMIOTHI, HEOOXOAUMOTO ISl OCYILECTBICHUS IIpOLIecca IIepexo/ia BeecTBa U3
OJTHOTO arperaTHOro COCTOSIHUS B IPYToe.

Berrunciienue paboThl ra3a, COBEPIICHHOMN NMPH U3MEHCHUU COCTOSHUS [0 3aMKHYTOMY ITHKITY. Beuucienue
KII[I npu coBepieHHH ra3oM paboTHI B POLIECCaX U3MEHEHHSI COCTOSIHUSA 0 3aMKHYTOMY LIUKITY.
OkcnepumeHTanbHoe uccaenoBanue 3asucumoctu p (T), V (T), p (V).

[IpexncraBnenue B BUE rpa)iKOB H30XOPHOT'0, H300apPHOT0 H30TEPMHUYECKOT0 IPOLIECCOB.
Wzydenne cyTH 3KOJIOTHIECKHUX MPOOIIeM, 00yCIOBICHHBIX paOOTOH TEIUIOBBIX JIBUTATENCH H
MIPEUIOKEHHUE ITyTH UX PEIICHIS.

Pemenue 3amad ¢ mpuMeHEHNEM OCHOBHOTO YPaBHEHHS MOJICKYIISIPHO -KHHETHIECKOH TEOPHH T'a30B.

Temsbr 2.1-2.5

3auérnas padora mo paszaeay "OcHOBbI MOJIeKY/ISIpPHOH GU3NKH U TePMOAMHAMMKH "

Paznen 3

JJIeKTPOAUHAMHUKA

40

Tema 3.1
DJIeKTpUUECcKOe TOJIE.

1.OnexkTpuueckue 3apsaasl. 3aKOH coxpaHeHusd 3apsaa. 3akoH Kynona. B3aumozeiicTBre 3apsykeHHBIX TEI.
Onekrtpuueckoe noje. HampsKeHHOCTb 37eKTprdeckoro noiis. [IpoBoAHUKY B 3JIEKTPUYIECKOM IIOJIE.
[MpuHIMO cynepno3uimy mnoseid. PaboTa cui 2eKTpoCcTaTH4eCcKoro moJs.

2.HOT6HHI/IEUI. Pasnoctn IOTCHIIUAJIOB. BKBI/IHOTGHHI/IEU'IBHHC IMMOBEPXHOCTH.
CBs3b MCKAY HAIPSI)KCHHOCTBIO U Pa3HOCTHIO MOTCHUHAJIOB 3JICKTPUYCCKOI'O IOJIA.

3.JIuaneKTpuKy B 31eKTpHdecKkoM node. [lonspusanus Au3IeKTPHKOB.

ITpOoBOAHUKH B 3JIEKTPUIECKOM TIOJIE.

Konnencaropsl. CoequHEeHNE KOHASHCATOPOB B 0aTapero. DHepTrus 3apsKeHHOI0 KOHAeHcaTopa. DHeprus
3NIEKTPUYECKOTO MOJIA.

Tema 3.2
3aKOHBI TOCTOSIHHOTO
TOKAa.

1.YCHOBI/I$I, HeO6XOI[I/IMI)Ie JJI1 BOBHUKHOBCHUA U TOAACPIKAHUA DJICKTPUICCKOT'O TOKA.
Cuna Toka U TNIOTHOCTh Toka. 3akoH OMa aiis yuactka nenu 6e3 DJ[C. [TocnenoBarensHoe
rapauieNIbHOe COeJMHEHHE POBOTHUKOB.

2.3aBHCHMOCTB JIEKTPUUECKOTO CONPOTUBICHHUS OT MaTepHalia, JUIMHBI U MJIOIIA I ITOTIEPEYHOT0 CEUCHUS
IIPOBOJHUKA.
3aBHCHMOCTH JEKTPHUECKOTO COTPOTHBIICHHS TPOBOTHIKOB OT TEMIIEPATYPHI.

3.D5eKTpOIBIKYIIAs CHJIa UCTOYHUKA TOKA.
CoennHeHNE UCTOYHUKOB JIEKTPUUECKOHN 3HepTun B Oatapero. 3akoH Jxxoyns—Jlenma. Pabora
MOIIIHOCTbH JIEKTPUUECKOTro ToKa. TerioBoe AeiicTBHE TOKa.

4.3axon Oma muist mostHOM 1enn. CoeTMHEHNE TIPOBOTHUKOB.
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Tema 3.3
DIEeKTPHUUECKUIA TOK B
HOJTYTIPOBOJHUKAX.

1.CoOcTBeHHas! TPOBOIMMOCTH ITOJYIPOBOTHUKOB.
[MonxynpoBogHHuKOBBIE PUOOPHL. TpaH3uCcTOp.

2.HpI/IMeCHa$I MMPOBOAUMOCTD IMOJTYITPOBOAHUKOB. OnbIT 3pCTe,ua. BzaumopeiictBue IMPOBOJHUKOB C
TOKaMH.

Tema 3.4
MarauTHOE 10JIe.

1.BexkTop MHAYKIMY MAarHUTHOTO NOJs. [IeficTBME MarHUTHOTO TOJIS HA IPSIMOJIMHEWHBIN IPOBOJHUK C
TokoM. Ombrtel @apazes. 3aBucumocTs J/IC CaMOMHIYKIMN OT CKOPOCTH U3MEHEHHUS CHIIBI TOKA 1
WHAYKTUBHOCTH MIPOBOTHHKA.

3akoH Amriepa. B3anmopeiicTBre TOKOB.

2.MaruuTHsI# 0TOK. PaboTa 1o nepeMenieHuio NpoBOAHUKA C TOKOM B MarHUTHOM ToJie. JlelicTBue
MarHUTHOTO MOJIA Ha ABWoKyInuiics 3apsaa. Cuna Jlopenua. OnpeneneHue yAeabHOTo 3apsaaa. Y CKOPUTENN
3apsDKEHHBIX YaCTHULL.

Tema 3.5
DJIeKTPOMATHUTHAS
HHIYKIAs.

1.OnexTpomMarauTHas MHAyKIusA. BuxpeBoe anekrpuyeckoe nosne. OTKIOHEHHE 3JEKTPOHHOTO MTydKa
MarHUTHBIM TI0JIeM. DJeKTpoiBuraresb. CaMOMHIYKIMS. DHeprusd MarHuTHOTo noiist. PaGora
3JIEKTPOreHepaTopa.

2. Tpanchopmarop. DIIeKTPON3MEPUTENBHBIE TPUOOPHI. DIIEKTPOMAarHUTHAS MHIYKIIHS.

Temsbl 3.1-3.5

IIpakTudeckue 3aHATUSL:

1.Bbiumcienye sHepruy 3JEKTPUIECKOTO TI0JIs 3apsKEHHOTO KOoHAeHcaTopa. Pa3paborka raHa u
BO3MOJKHOH CXEMBI IEHCTBHI IKCIIEPIMEHTAIIFHOTO OIPEICIICHIS JIEKTPOSMKOCTH KOHACHCATOpa U
JDJICKTPUIECKON MTPOHUIIAEMOCTH BEIIECTBA.

BrImoHeHNE pacyeToB CHUIIBI TOKA M HATIPSDKEHUH Ha y9acTKaX SJICKTPUICCKUX ETICH.

2.Pacuér nerneit MOCTOSHHOTO TOKA pa3IHIHBIME MeTogaMu. OObsICHEHHE POIM MArHUTHOTO TTOJIS 3eMIIH B
JKI3HH PACTEHHIA, )KUBOTHBIX, YEIIOBEKA.

3.IIpoBeeHue CPaBHUTEIHFHOIO aHAJIH3a MTOTYIIPOBOTHIUKOBBIX JHOIOB U TPUOJIOB.

4.TlpoBeneHUe CPaBHUTEIHLHOTO aHAIN3a CBOMCTB 3JIEKTPOCTATUYECKOI0, MArHUTHOTO M BUXPEBOTO
QJICKTPHUUCCKUX nojeu. Berauciienue cui B3aHMO}leﬁCTBHﬂ TOYCYHBIX JJICKTPUICCKUX 3apsAd0B.
HCCHC}IOB&HHC SIBIIEHUH 3HeKTpOMaFHHTHOI7] WHAYKOWW, CAMOWHIYKITUHA. Brrunucnenue HalpsA)KECHHOCTH
QJICKTPHUYCCKOTO ITOJIA OJHOI'O0 U HECKOJIbKUX TOUCYHBIX DJICKTPUYCCKUX 3apA10B.

5.0npenenenue kodhuiMeHTa MoIE3HOTO NSHCTBUS IEKTPUIECKOro Yaitanka. OObsICHEHHE TPUHIIHIIA
HeﬁCTBHﬂ QJICKTPOABUTATEIIA. Brruucnenue IMMOTCHIIMAJIA DJICKTPUYECKOIO ITOJIA OAHOTO U HECKOJIBKUX
TOYCYHBIX JCKTPUICCKUX 3apsioB. M3MepeHne pa3HOCTH MOTCHITHAIIOB.
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Hcnons3oBanue I/IHTepHeTa JUIA TIOUCKa I/IH(i)OpMaIII/II/I O NEPCIICKTUBAX Pa3BUTUA HOHprOBO,HHI/IKOBOﬁ
TCXHHKH.

Tempbi 3.1-3.5
3auérHas pabota 1o pazneny "DIeKTpoAnHaMHUKa" 4
Paznen 4
Kosebanus 1 BOIHBI 18
Tema 4.1
Mexannveckue
KoJ1e0aHus.
1. KonebarensHoe nrkenne. 'apmonndeckre konebanus. CBOOOAHBIE MEXaHMIECKUE KOJICOAHMS.
JIuHelHbIe MeXaHIMYECKHE KoeOaTeIbHbIE CUCTEMBI. V3yueHne 3aBUCUMOCTH IEpHoia KoIeOaHui 4
HUTSHOTO (WU MIPY>KUHHOT0) MasiTHUKA OT JUTHHBI HUTH (MJIH MacChl IPy3a).
2.IlpeBparieHne sHepTUM MpHU KojaedaTeIbHOM JBIKeHNH. CBOOOIHBIE 3aTyXafoNIe MEXaHHIECKHe
KosieOanus. BeHyxneHHbIe MexaHn4ecKue konebanus. CBoOOOHbIE M BEIHYK/ICHHbIE MEXaHUUECKHE
koneOanusi. PezonaHc.
Tema 4.2 . o
VHpyrae BoHs 1.IlonepeuHsle U MPOAOJIEHBIE BOJHBI. XapaKTePUCTUKU BOJIHBI. Y PaBHEHHE INIOCKON OeryIiel BOJIHEI.
) Wntepdepenims BonH. O0pazoBaHKue U paclIpoCTpaHeHHE YIPyTrux BosH. YacTora kojaeOaHHUH U BBICOTA 2
TOHA 3BYKa.
[onsarue o nudpakuny BOIH. 3BYKOBBIE BOJHEL YIIBTPa3BYK U €I0 IPUMEHEHHE.
Tema 4.3
DJIeKTPOMarHUTHbIE 1.CBoOOIHEIE 3TIEKTpOMarHuTHbIE Kojiebanus. [IpeBpalenne sHepruu B Kojae0aTeIbHOM KOHTYpE.
KoJ1e0aHns. 3aryxaroline IeKTPOMarHUTHbIe KosieOaHus. ['eHepaTop He3aTyXaroInX JIeKTPOMAarHUTHBIX Konebanuid. | 6

CB0OOIHBIE NIEKTPOMATHUTHBIC KoNieOaHus. BEIHYKICHHbIE JTeKTpHYECKIE KOIeOaHHs.

12




2.KoHzeHcaTop B Lend epeMEHHOT0 TOKa.
Karynika HHIYKTUBHOCTH B LIETIH IEPEMEHHOT0 TOKa. Pe30HaHC B 1ociie10BaTEIbHOM LIeNH IIepEMEHHOT0
ToKa. IHIYKTHBHEIE M EMKOCTHOE CONPOTHBIICHHS B IIEIIH IIEPEMEHHOTO TOKa.

3.Ilepemennslii Tox. OcnuiuiorpaMMa epeMeHHoro Toka. I'eHeparop nepemeHHoro Toka. EMkocTHOe 1
HUHAYKTUBHOE CONPOTUBJIECHUS MIEPEMEHHOr0 Toka. 3akoH OMa Ui 3JIeKTPUIECKOM e IepeMeHHOTr 0
ToKa. PaboTa 1 MOIITHOCTE IEpEeMEHHOTO TOKa. [ eHepaTopsI ToKa.

Tparcopmaropsr. Toku BeICOKOI acToTHl. [lomydenne, mepenada i pacrpeaesieHIe AIEKTPOIHEPTHH.

Tema 4.4
JJIeKTPOMATHUTHbIE
BOJIHBI.

1.D5eKTpOMarHuTHOE T0JIe KaK 0COOBIi B/ MaTepUU. DICKTPOMAarHUTHBIC BOHBL. BubpaTop ['epiia.
OTKpBITHIH Kose0aTeIbHbII KOHTYD.

N3zo6perenue paguo A.C. [lonoBeiM. IToHsTHE 0 pagnocBsa3y. [IpuMeHeHe AIeKTPOMarHUTHBIX BOJH.
W3znyueHne v mpueM 3JIeKTPOMAarHUTHBIX BOJH. PamiocBsi3b.

Temsb1 4.1-4.4

[MpakTryeckue 3aHATHS:

HccnenoBanue 3aBUCUMOCTH MEPUOIA KOJICOAHNI MATEMATHIECKOTO MasSTHUKA OT €r0 JUTHHBI, MACChHI U
AMIUTATYABI KOJIcOaHH.

OObsicHeHUE SBJICHUI UHTEpPEPEHIUK U TU(QPAKIIUN MEXaHUIECKUX BOJIH.

Pacuer 3HaueHU# CUITBI TOKA U HANPSDKEHHS HA DJIEMEHTAaX IEMU MEPEMEHHOT0 TOKA.

Berruncienue nepro/ia KonebaHHii MaTeMaTHYECKOTO MasiTHUKA 10 M3BECTHOMY 3HAUEHHIO €r0 JJIHHBI.
[IpuBenenne npuMepoB aBTOKOJIEOATEIBHBIX MeXaHHUeCKUX cucteM. [IpoBenenne kiaccuduxanuu
KoJiebaHu.

OcylIecTBIeHHE PaAUONIEPEaUn U paauonpuema. Mcciie1oBaHie CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MTOMOIIBI0 MOOHIIBHOTO Tee(oHa.

[IpencraBnenue obnacTeil npuMeHeHMs! YIbTPa3ByKa U MEPCIEKTUBBI €r0 NCIIOIB30BaHUS B PA3IUYHBIX
00JIaCTSAX HAYKH, TEXHUKHU, B METUIINHE.

W3noxeHne cyTH KOIOrHIeCKUX MPOOIIeM, CBSI3aHHBIX C BO3/ICHCTBHEM 3BYKOBBIX BOJIH Ha OPTaHU3M
YeI0BeKa.

Temsb1 4.1-4.4

3auérHas pabdota no pasaeny "Konebanus u BoqHBI"

Pazngen 5

OnTuka
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Tema 5.1
IIpupoaa cBera

1.CxopocTh pacrpocTpaHeHHUs cBeTa. 3aKOHbI OTPaKeHUs M penoMieHus cBeTa. [loinHoe oTpaxeHue.

2

JIunzel. a3 kak ontudeckas cuctema. OnTudeckre IpruOOpEI.

Tema 5.2 1.Uurepdepennns cBeta. KorepeHTHOCTH CBETOBBIX Jiyueil. IHTepQepeHIys B TOHKHX TuieHKax. [1orockr

BosanoBele cBoiicTBa | paBHOI TonmuHbl. Konbiia Hetotona. Mcnonb3oBanue HHTEpQEPEHIINN B HAYKE U TEXHUKE.

cBeTa Hudpakuus ceera. [lepedncinenne MeTo10B MO3HAHMUS, KOTOPBIE HCIOIB30BaHbI IIPH N3yYSHNH YKa3aHHBIX 4
sBieHuit. J{udpaxnus Ha 1menu B napajuienbHbIX Jtydax. Audpakuuonnas pemerka. [lonydenue cnekrpa c
noMouipto npu3Mel. [lonyyenune crnekrpa ¢ moMouipio A pakuuoHHoH pemeTrky. Crekrpockon. [Tonsrue
0 roJiorpapum.
2 Jlonspuzauus nonepeyHsix BoaH. [lonsgpuzanus ceera. [IBoitHoe nydyenpenomienue. [lonspousl.
Hucnepcus cBeta. Bumsl criektpoB. CriekTpsl uerryckanus. CIIeKTphI HOTIIOMEHHs. Y IbTpaHoIeToBOE U
uHppaxpacHoe u3nydenus. PenrreHoBckue yun. VX npuposaa u cBOMCTBA.

Pa3znen 6
DJeMeHTHl KBAaHTOBOU (hU3UKU 10

Tema 6.1

KBanToBas onTuka. N N o
1.KBanroBas runoresa [1nanka. @oronsl. Buennuii ¢porosnexrpuyeckuii 3¢ dexr. BuyTpeHHmit 2
¢doroaddexr. Tumst horodnemMeHToB. DOTOIPPEKT.

Tema 6.2

DusnKa aToMa 1.Pa3zBuTHe B3rIIA70B HA CTPOCHHUE BEIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOJ0poAa. SnepHas
Mozenb atoma. OnbITel D.Pesepdopaa. 2
Monens atroma Bopopoa no H.bopy. KBanToBbie reneparopsl. JInHeHdaTbie CHEKTPHI PA3THUHBIX
BemecTB. M3nydenue na3epa (KBaHTOBOTO TeHepaTopa).

Tema 6.3

®Pu3uKa AaTOMHOI0

— 1.EcTecTBeHHas paJuOaKTUBHOCTh. 3aKOH PaJHOAKTHBHOIO pacnaja. 4

Cnoco0bl HaOMIOIEHUS U PETUCTPALINY 3apsDKEHHBIX yacTull. Dddekt BaBuinosa — Yepenkosa.
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2.Ctpoenue aroMHorO sinpa. Jledekt Macchl, s3HEpTHs CBSI3U U YCTOWYHMBOCTh aTOMHBIX sjiep. SnepHbie
peaknun. MIckyccTBeHHas pagHOaKTUBHOCTG. JleeHue TsoKebIX saep. CueTUNK HOHU3UPYIOMNX
H3JTy4EHUH.

Hennas saepHas peakuus. Y npasisgeMas LenHas peakuus. SAnepHsiil peakrop. [lonyuenue
paIvoaKTHBHBIX H30TONOB M UX NMPUMEHEHNE. bronormieckoe neficTBrue paguoakTUBHBIX M3TyICHHUMH.
OneMeHTapHbIC YaCTHIIBI.

Tems1 6.1-6.3 IIpakTHdeckue 3aHATHA:
Pacuer MakcUManbHOW KHHETHYECKON SHEPTUH AIEKTPOHOB MIPH (HOTOIIEKTPUICCKOM P PEKTe.
W3noxxeHne cyTn SKOJOrHIECKUX NPOOIIeM, CBI3aHHBIX C OMOJIOTMYECKUM AEHCTBUEM PaIHMOAKTUBHBIX
U3IIy4EHUN.
[IpoBenenue kiaaccudukanyuy 3JeMEHTAPHBIX YaCTHI] 110 UX PU3MYECKUM XapaKTepUCTUKaM (Macce,
3apsy, BpEMEHH KU3HHU, CIUHY U T.1.).
OO0BsICHEHHE KOPITYCKYJIIPHO-BOJIHOBOIO AyaJii3Ma CBOHCTB (DOTOHOB.
OOBsiCHEHHE POJIM KBAaHTOBOM ONTHKH B Pa3BUTUH COBPEMEHHOW (DH3HKH.
[TpuBeneHne npuMepoB UCTIONB30BAHMS JIa3epa B COBPEMEHHON HayKe M TEXHHKE.
OmpenencHue MpoIyKTOB SACPHON peaKIyu.
Pazngen 7
Opoutonus Beenennoit
Tema 7.1
Crpoenme u — 1.Hama 3Be31Has cuctema—I anakTuka. J{pyrue raiakTHKH.
poeHue U pa3 ( .
Bee1eHHOIA Beckoneunocts Beenennoit. [Tonsitue o kocMosnoruu. CosHedHas cuctemMa (MOJIEIb).
dotorpadun mIaHET, CIeIaHHBIE C KOCMUYECKHX 30H/I0B.
Pacumpsiromiasics Beenennas. Moaens ropsiueit Beenennoil. Crpoenue u npoucxoxieHue ['anakTuk.
Tema 7.2 1.TepmosinepHslii cunTes. [IpobGnema TepmosaepHoii snepretuku. Kapra JIyns! u miaanet. CTpoeHue u
IBoaIOUHSA 3BE3/. sBoronvs BeenneHHOM.
I'unore3a Oueprus ConHia v 3Be31. IBomronus 38e31. [Ipoucxoxaenne CoTHEYHON CUCTEMBI.
NPONCXOKICHHUS
CoJiHe4HOIi cuCTeMBI.
Tempr 7.1-7.2 [MpakTHyeckne 3aHATHS:

OO6cyxaeHne BO3SMOXHBIX CIIEHApPHEB 3BOIIONNN BceneHHo.
OOBsCHEHNE BIHASHUS COJIHEYHON aKTUBHOCTH Ha 3EMITIO.
CoBpeMeHHBIE TUITOTE3bI 0 MPOUCXOXKAeHNH COTHEUHON CHCTEMEI.
[TpoOGemMbl TEPMOSIIEPHOI SHEPTETHKH.
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Paszpen 1-7

JlabopaTopHBIA MPaKTUKyM 26
Tempbr 1.1-1.3

Nel. Uzmepenne pu3nuecKux BEIMYHH U OLEHKA TPAHUIIBI HOTPEITHOCTEH U3MEPEHUI. 2
Tembi 2.1-2.5

Ne2. M3y4yenue ocoOEHHOCTEH TEIIOBOTO PACUIMPEHUS BOJABI U TBEPABIX TEIl. 2
Temsbr 3.1-3.5

Ne3. Uzydenue sABI€HUS 3JIEKTPOMATHUTHOM MHAYKLIHU. 2

Ne4. Onpenenenvie 9/]C 1 BHyTpEHHET0 COIIPOTUBIIEHUS HICTOUHMKA HANPSDKEHUS. 2

Ne5. Onpenenenue TemnepaTypbl HUTH U MOIITHOCTH JIAMIIBI HAKAJTMBaHMUS. 2

Ne6. M3yyeHne HHIYKIIMA MarHUTHOTO TIOJIS TIOCTOSTHHOTO MarHWTA. 2
Temb1 4.1-4.4

Ne7. ccnenoBanue Hepa3BETBIEHHOM LieMH NEPEMEHHOTO TOKA C aKTUBHOM Harpy3KOH. 2
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Ne8. UccnenoBanue pa3BeTBIEHHON LENU IEPEMEHHOTO TOKA C aKTUBHOW Harpy3Kou. 2
Ne9. MccnenoBanue 1enu NepeMEeHHOro TOKa IIpU CMEIIAHHOM COEMHEHUH PE3UCTOPOB. 2
Temsr 5.1-5.2 .
Ne10. M3yuenne n3o0paxxeHus MpeAMETOB B TOHKOH JiH3e. [locTpoeHue n300paskeHus peMeToB,
JTaBaeMBIX JIMH3aMH. PacueT paccTOsIHUA OT JIMH3BI 10 U300pakeHus npeaMeTa. PacueT onTudeckoil cumibl 2
JMH3BL M3MepeHue (OKyCHOTO pacCTOSHHS JIMH3BI.
[MocTpoeHue u300paxkeHns B COOMpaAlOIIeii U pacCeUBaIOLIEH JIMH3E.
Nell. Mzyuenne unaTepdepenmn u audpakiuy csera. ' pagynpoBKa CIEKTPOCKONA U ONIPEAEICHUE AITHHBI 2
BOJIHBI CLIEKTPAIIbHBIX THHUH.
Nel2. OnpezencHue ATHHBI CBETOBOM BOJHBI IIPH MOMOIIHU MU PaKIUOHHON peméTku. OnpeneneHue
CHEKTPaNbHBIX IPAHUL] YyBCTBUTEILHOCTH 4EJIOBEYECKOr0 I1a3a. 2
[TpuBeneHne npuMepoB MOSBICHHUS B IPUPO/IE U UCTIONb30BAHNS B TEXHHKE SIBICHUH HHTEPEPEHIIHH,
T(PAKIUY, TTOJIPU3ALMU U TUCTIEPCUH CBETA.
Nel3. Uzyuenwue sBIeHUS IpeNoMIIeHHS cBeTa. [[puMeHeHne Ha IpakTHKE 3aKOHOB OTPAKEHUS U 2
IIPETIOMIICHUS CBETa MPH PEeIICHUH 3a1ad.
Bceero: 150

Jiis XapakTepUCTUKH YPOBHS OCBOCHMS yUeOHOT0 MaTepualia UCIONIb3YIOTCS CIelyIomue 0003HaueHuUs:
1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBIMOIHEHUE JIEATENBHOCTH 110 00pa3Ily, UHCTPYKIUH WIH O]l PyKOBOJICTBOM)
3. — IPOAYKTUBHBIH (TUTAHUPOBAHUE U CAMOCTOSITETILHOE BBITIOJTHEHHE JICATEIIEHOCTH, pEIIeHHE TPOOIEMHBIX 3a]1a4)
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3. YCJOBUSA PEATIM3ALUA YYEBHOI'O ITIPEAMETA
3.1. TpeGoBaHUsI K MUHUMAJbHOMY MaTepHAJbLHO-TeXHMYECKOMY 00ecledeHn 0
Y4eOHbII peMeT peanu3yercs B 1abopaTopuu (pU3HNKH.
O6opynoBanue yueOHOro KabuHera (;1aboparopun):
— TI0CaJI0YHBIC MECTA 110 KOJUYECTBY O0yUaroInXCs;
— pabouee MecTo mpernoaaBaTels, 000pyA0BaHHOE MEPCOHATBHBIM KOMITBIOTEPOM CO
CBOOOTHBIM MPOTPAMMHBIM 00ECIICYCHUEM.

OO6opynoBanue kabwHeTa (J1abopaTopuu) B COOTBETCTBHMH ¢ PacmopspkeHHeM JeKaHa

¢axynsrera CITO Ne 11-CITIO-5/17 ot 07.03.2017r.

3.2. UudopmanuonHoe odecriedeHrne 00y4YeHust
Ilepeuens yueOHbIX H3AaHNi, UHTEepHET-pecypcoB, 10NOJTHUTEILHOM JUTEPATYPbI
OCHOBHBIE UCTOYHUKHU:

1 Tlunckwii, A.A. ®usuka: yaeOHUK ISl CPEAHUX CHEIHMATbHBIX 3aBeeHni/A. A TluHckuit,
I'.1O.I'pakoBckuii. M.: ®opym: HUL UTHOPA-M, 2017. 560 c.
http://znanium.com/catalog.php?bookinfo=559355

2 Bemaruna,T.H. JlaboparopHsIii npakTukyMm 1o ¢usuke: metoz.mocooue/ T.H.Bemaruna
CII6..I'YAIL 2017. 55 c.

3 Topnau, B. B. ®usuka : yuedbnoe nocodue s CIIO / B. B. 'opnau. 2-e uzna., ucnp. u
nom. M. : UsmatensctBo FOpaiit, 2018. 215 ¢. https://biblio-online.ru/book/fizika-
427710

4 Bacunbes, A. A. ®usuka : yueOHoe ocodue st CIIO / A. A. Bacunses, B. E.
®enopos, JI. JI. XpamoB. 2-e uzn., ucnp. u gon. M. : U3narensctBo FOpaiit, 2018. 211
c. https://biblio-online.ru/book/fizika-410102

JlonoTHUTEIbHBIE HCTOYHHUKH:

1 Ponuonos, B. H. ®usuka : yuebnoe nmocodue mist CITO / B. H. Ponuonos. 2-e uza., ucrnp.
u gon. M. : Uznarenscto FOpaiit, 2018. 273 c. https://biblio-online.ru/book/fizika-
422688

NuTepHeT-pecypcesr:
1 http://st-books.ru (Yuebuas nureparypa),

2  www. booksgid. com (Books Gid. Dnekrponnas 6ubmuoreka).
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4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O
HNPEIMETA

KoHTpons M olLeHKa pe3yabTaToB OCBOCHHUS Y4YEOHOrO TNpeAMeTa OCYIIECTBISIETCS

IpernoJiaBaTesieM B IPOIECcce MPOBEACHUS MPAKTUUECKUX 3aHATHH (J1abopaTOpHBIX padoT), a

TAaKXC BBIIIOJTHCHUA 06yLIaI-OI_HI/IMI/ICH HHANBUAYAJIbHBIX Ba,HaHI/Iﬁ, IIPOCKTOB, HCCJIe,I[OBaHPlﬁ.

Pe3yabTarnl 00yyeHus @®opMbI U METOAbI KOHTPOJISI U OLlEHKH
(0CBOEHHBbIE YMEHHsl, YCBOCHHbIE 3HAHWS) pe3yJabTaToB 00y4eHHst

*JINYHOCTHBIE: —BBINOJIHEHHE 3aYETHBIX paboT;
-4yBCTBO I'OPZIOCTH 1 YBA)KCHUS K HCTOPUM 1 —KOHTPOJIb ITPABWIBHOCTH BBIITOJIHEHHUS
JOCTHUXXCHUAM OTE€YECTBECHHOM (bHBH‘ICCKOfI IIPAKTUUECKUX 3a,I[aHI/II>'I;
HayKH, —KOHTPOJIb IIPAaBWIBHOCTHU BBIITOJTHEHUS
-(U3UYEeCKU TPaMOTHOE MTOBEICHHE B 11aBOPaTOPHEIX PadoT;
podecCHOHATEHOM JIEATSIIBHOCTH | OBITY ITPH — i depeHLHpOBAHHbI 3a4eT;

b

oOpallleHuu ¢ MpudopamMu U yCTPOMCTBAMY;
-TOTOBHOCTb K MIPOJIOJDKEHUIO 00pa30BaHus U
MOBBILICHUS KBaTU(UKAIUU B H30paHHOM
npodeccCHOHATBHOM IEATEIIBHOCTH
00BEKTUBHOE OCO3HAHHE POJIU (PUINUECKUX
KOMIICTCHITUH B 3TOM;

-YMEHHE UCIOJb30BaTh JTOCTUKEHUS
COBPEMEHHOW (hPM3NIECKON HAYKH U (PU3NIECKUX
TEXHOJIOTUH JIJIsl MOBBIIIEHUSI COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO PAa3BUTHUS B BHIOpaHHOM
npodeccnoHanbHOI 1eATENbHOCTH;

-YMEHHE CaMOCTOSITEIILHO TI00BIBAaTh HOBBIE TSI
cebs pusmveckrie 3HAHUS, UCTIONB3YS JIJISl 3TOTO
JOCTYITHBIE UICTOYHUKHU UHPOPMAIIHIH;

-YMEHHE BBICTPAUBATh KOHCTPYKTUBHBIE
B3aMMOOTHOIIIEHUS B KOMaH/I€ TI0 PEIIEHUIO
00ImMX 3a7a4;

-YMEHHE YIPaBJIATh CBOEH IT0O3HABATEIBHON
NEeSATEIbHOCTBIO, TPOBOJUTH CAMOOLICHKY YPOBHS
COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHS,
*METanpeIMETHbIE:

-MCTIOJIb30BAaHUE PA3TMYHBIX BUIOB
[M03HABATEJIbHOU JEATEIbHOCTH JIsl PEIICHUS
(bU3UYeCcKUX 3a7a4, MPUMEHEHUE OCHOBHBIX
METOJIOB TIO3HaHUsI (HAOIIOIEHUs, OTTMCAHUS,
W3MEPEHMUS, DKCIIEPUMEHTA) JIJIsl U3YUSHUS
Pa3IUYHBIX CTOPOH OKPY’KaIOIIEH
JIECTBUTEIIBHOCTH;

-MCIO0JIb30BaHUE OCHOBHBIX MHTEIJIEKTYaIbHBIX
omnepanuii: MOCTAaHOBKH 3aJ1auH,
(dhopMynupoBaHUs TUTIOTE3, aHAIHM3a M CUHTE3a,
CpaBHEHUs, 0000IICHNS, CHCTEMAaTH3aIlUH,
BBISIBJICHUSI IPUYNHHO-CIIE/ICTBEHHBIX CBS3EH,
MOMCKA aHAJIOTOB, (HOPMYIUPOBAHUS BEIBOJIOB
JUTS. U3YYEeHHSI PA3TTUYHBIX CTOPOH (PU3MYECKHX
00BEKTOB, SIBJICHHI U MPOIIECCOB, C KOTOPHIMU

—OK3aMCH.
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BO3HUKAET HEOOXOAUMOCTb CTAJIKUBATHCS B
npodeccuoHanbHOU cdepe;

-yMEHHE T'€HEepUPOBaTh UJIEH U ONIPENENATh
cpeacTBa, HEOOXOUMBIE [T UX PeaTH3aluH;
-YMEHHE UCIIOJIb30BaTh Pa3IMYHble HICTOUHUKU
JUIsL IOTy4eHust PU3NIeCKoi nH(popMaIyH,
OLIEHUBATh €€ IOCTOBEPHOCTH;

-YMEHUE aHAJIM3UPOBATh U NIPEJICTABIISTh
MHGOPMALIMIO B PA3JIMYHBIX BUAX;

-yMEHHE IyOJIMYHO MPEICTABIISATH PE3yIbTaThl
COOCTBEHHOTO HCCIIEI0BAaHMs, BECTH JUCKYCCHH,
JOCTYITHO ¥ TAPMOHUYHO COYeTasi COAEpKaHUE U
(bopmbl nipeacTaBiIsieMoil HHGopMaIy;

* IpEIMETHBIE:

-c(hopMUPOBAHHOCTH MPEJCTABICHUH O POJIH U
MecTe (U3UKH B COBPEMEHHOW HAyYHOUH KapTHHE
MUpAa; HIOHUMaHKUE PU3NUYECKOHN CYLTHOCTH
HabIro1aeMbIX BO BeeneHHoM sSBICHUH, poH
¢u3uku B GOPMHUPOBAHUH KPYro3opa u
(YHKIMOHATIBHOM IPAMOTHOCTH YeJIOBEKA IS
peleHHsI MPaKTHYECKUX 3a7ay;

-BJIa/ICHUE OCHOBOINOJIAraloIUMH (PU3HUECKUMU
MOHATHUSIMH, 3aKOHOMEPHOCTSAMH, 3aKOHAMU H
TEOPHUSIMH; YBEPEHHOE UCII0JIb30BaHHE
(U3NIECKOil TEPMUHOJIOTHH U CHMBOJIUKH;
-BJIa/IEHUE OCHOBHBIMU METO/IaMU Hay4YHOI'O
MO3HAHUS, HCIIOJIb3YEMbIMH B (DU3UKE:
HaOJI0ICHNEeM, OMIMCAaHUEM, U3MEPEHUEM,
IKCIIEPUMEHTOM;

-yMeHUs 00pabaThIBaTh pe3yabTaThl H3MEPEHUH,
0OHapyKUBaTh 3aBUCUMOCTH MEX]TY
(bu3NYEeCKUMU BEIMUMHAMH, OOBSICHSTD
TIOJTyYCHHBIE PE3YJIbTATHI U JIeNaTh BHIBOJIBI,
-c(hopMUPOBAHHOCTH YMEHHUS pelIaTh
¢bu3nueckue 3a1auu;

-c(hopMUPOBAHHOCTH YMEHUS TPUMEHSTh
MIOJIy4YE€HHBIE 3HAHUS ISl OObSCHEHUS YCIOBUM
poTekaHus (PU3NYECKUX SIBICHUH B IPUPO/IE,
npodeccuoHanbHOM chepe u ISl TPUHATHS
MPAKTUYECKHUX PEIIeHUH B TOBCETHEBHOM JKNU3HU;
-cpOpMHUPOBAHHOCTH COOCTBEHHOI MO3UIIUHU O
OTHOIIECHMIO K (pr3nueckoit HHPpOpManuy,
MTOJIy4a€MOM U3 pa3HbIX HCTOYHUKOB.
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AHHOTaNMA

PabGouass mporpamma yuebHoro mnpenmera «®Du3uKa» SABISETCS COCTaBHOM YacTblO
MPOrPaMMHO-METOIUYECKOTO COMPOBOXKIACHUS oOpazoBatenbHOM mnporpammbl (OIl) cpennero
npodeccuonansHoro oopazosanus (CI1O) mporpaMMbl MOATOTOBKH CIIEIUAINCTOB CPEAHETO 3BEHA
no crienuanbHocTH 13.02.10 «OnexTpuyeckre MalllvHbI U armapaTby.

Y4ueOubrii  mpeamer «®Dusnkay  SABIAETCS  Y4eOHBIM  MPEAMETOM 1O  BBIOOPY
0011e00pa30BaTeIbLHOTO UKIIA.

Copepxanue nporpamMmmbl mpeamMera «Pu3nkay HallpaBIeHO Ha TIOCTHXKEHUE CIIETYIOIINUX
Lesneu:

— OCBOEHHE 3HAHUU O PyHAAMEHTAIbHBIX (PU3MUYECKUX 3aKOHAX W MPUHIIUIAX, JIEKAITIX
B OCHOBE COBPEMEHHOI (Qu3nueckol KapTUHBI MUpPa; HanOoJiee BaXKHBIX OTKPBITUAX B 00J1IaCTU
bu3KKY, OKa3aBIIMX OMpPEEISIolIee BIUSHUE HA Pa3BUTHUE TEXHUKU U TEXHOJIOTUU; METOJaX
HAYYHOTO MMO3HAHUS IPUPO/IBI;

— OBJIAJICHNE YMEHHSAMHU MPOBOAUTH HAOJIONEHUS, TIUIAHUPOBATH U  BBHINOIHATH
SKCIIEPUMEHTHI, BBIIBUTaTh TMIIOTE3bl U CTPOUTH MOJETH, IPUMEHSATH MMOJTYYCHHbIE 3HAHUS IO
¢usuke s OOBSCHEHUS pa3HOOOpa3HBIX (M3WYECKUX SBICHHA M CBOWCTB BEIIECTB;
IPAKTUYECKH MCIIONb30BaTh (PU3NYECKUE 3HAHMS; OLIEHUBATh JIOCTOBEPHOCTh E€CTECTBEHHO-
Hay4YyHOU MH(OpMALINY;

— pa3BUTHE T[IO3HABATEJIbHBIX  HMHTEPECOB, HHTEJUIEKTyaJIbHBIX W  TBOPYECKHUX
CHOCOOHOCTEH B mpolecce MPUOOPETeHUsl 3HaHUM M yMEHMH Mo (U3MKe ¢ MCIOJIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB HH(POPMAIIMH U COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOIOTHIA;

— BOCHHUTaHUE YOEXJIEHHOCTM B BO3MOXKHOCTM IIO3HAHHUS 3aKOHOB IPHUPOJHI,
UCTOJIb30BAaHUS JIOCTHKEHUH (HU3UKKM Ha OJaro pa3BUTHS UEJIOBEYECKOH NMBUIIM3ALUU;
HEO0OXOIUMOCTH COTPYTHUYECTBA B MPOIIECCE COBMECTHOTO BBIIIOJIHEHUS 3a]1a4, YBAXKUTEIBHOTO
OTHOUIEHHUS] K MHEHHUIO OINIOHEHTAa IMpH OOCYKICHHUH NpoOJieM eCTECTBEHHOHAYyYHOTrO
COJIEp)KaHUs; TOTOBHOCTM K MOPAJbHO-ITUYECKOM OLEHKE MCIONb30BaHUS HAy4YHBIX
JOCTUKEHUH, YyBCTBA OTBETCTBEHHOCTH 32 3aLUTY OKPY>KaIOILEN Cpebl;

— HCII0JIb30BaHME MPUOOPETEHHBIX 3HAHUN U YMEHUH JJIS PeLIeHUs] IPAKTUYECKUX 3a7a4
MOBCEHEBHOM >KM3HHU, obOecneueHus: 0e30MacHOCTH COOCTBEHHOW KH3HH, PAalMOHAIHHOTO
MIPUPOIONIOIB30BAaHUS U OXPAHbI OKPYKAIOIIEN Cpelbl U BO3MOKHOCTh IIPUMEHEHUS 3HAaHUH TpU
pellIeHnH 3a1a4, BO3HUKAIOIIUX B MMOCIEAyomeld TpodhecCHOHATBbHON NesTEIbHOCTH.

KosimyecTBO uYacoB Ha OCBOEHHE MPOTrpaMMbl Y4eOHOrO IpeaMeTa: o0s3aTeNbHON

ayJIUTOPHOM yueOHO Harpy3ku, yacos - 150.



[IpenogaBanue mpeaMeTa mperycMaTpuBaeT cienytomre GopMbl OpraHu3aly yueOHOro
npoliecca: JISKIUH, 1a00paTOPHO-TIPAKTHUECKUE 3aHITHUS.

[Iporpammoit mpeaMeTa npeayCMOTPEHBI CIEAYIOIINE BUAbI KOHTPOJIS: TEKYIIUN KOHTPOJIb
yCIIeBaeMOCTH, TPOMEKYTOUHAs aTTecTalus B popme auddepeHunpoBaHHoro 3aueTa B 1 cemecrpe,
3K3aMEHa BO 2 ceMecTpe.

S3b1K 00yUEHUS IO TUCIUILINHE: PYCCKUH.



