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

1.1. Ob6saacTh NPpUMeEHEHHUS TPOTPAMMBI

PabGouast mporpamma ydeOHOTrO mpeaMmera SBISETCS COCTABHOM YacThO IMPOrpaMMHO-
METOJIMYECKOTO  CONPOBOXKICHUS  oOpasoBarenpHOM — mporpammbel  (OI)  cpemnero
npodeccuonansaoro obpazosanusi (CIIO) mporpaMMbl TOATOTOBKH CIEIUATHCTOB CPEIHETO
3BeHa 1o cnenuanbHocTu 09.02.07 «MHbOopMaMOHHBIE CUCTEMBI U TPOTPAMMHUPOBAHUEY.

[Iporpamma y4eOHOTO mHpeAMETa MOXKET OBITh HCIIOJIb30BaHA B MPO(ECCHOHATBHBIX
00pa30BaTENFHBIX OPTaHU3ALMUAX, PEATTH3YIOMNX 00pa30BaTENbHYI0 IPOrPaMMy CPETHETO OOIIEro
oOpaszoBanus B npenenax ocsoeHust OII CIIO Ha 6a3e 0CHOBHOro 00mIero 00pa3oBaHUs MPU

MMOATOTOBKE CIICHHUAJIMCTOB CPCAHCTO 3BCHA.

1.2. MecTo y4eOHOro npeaMera B CTpPyKType NPpOrpaMMbl NOATOTOBKH CIEeNHAJINCTOB
cpe/iHero 3peHa
VYuebubiii npenmer «®usuka»  sgBusgercs  ydyeOHbIM — IPEIMETOM IO BBIOOPY

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,
UCIIOJIb30BAaHUsl JOCTMKEHMM (U3MKM Ha Oiaro pa3BUTUS YeJOBEUYECKOW LUBUIIM3AIUY;
HEO0OXOIUMOCTH COTPYITHUYECTBA B MPOIIECCE COBMECTHOTO BBIMOJIHEHHUS 33/1a4, YBAKUTEIHHOTO
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OTHONIIEHHUSI K MHEHHUIO OIIMOHEHTAa IMpH OOCYKICHHUH MPoOJIeM eCTEeCTBEHHOHAYyYHOTO
COJIEpXaHUsl; TOTOBHOCTH K MOPAJIbHO-ITUYECKON OILEHKE MCIOJIb30BAHUS  HAYYHBIX
JIOCTH>KEHHH, UyBCTBA OTBETCTBEHHOCTH 3a 3aIIUTY OKPY>KAIOIIEH Cpebl;

— UCTOJB30BAaHUE MPUOOPETEHHBIX 3HAHWN U YMEHH JUJIS PEIICHUS TPAKTHUSCKUX 33]1a
MOBCE/IHEBHON JKM3HHM, oOOecreueHusi Oe30MacCHOCTH COOCTBEHHOW KHU3HHU, pPalMOHAIBbHOTO
IPUPOIONOIL30BAHUS U OXPAHBI OKPYKAIOIIEH CPelbl U BO3MOXKHOCTh MPUMEHEHUS 3HAHUH NPU
peIIeHnH 3aa49, BO3HUKAIOIINX B MOCIEIYIONICH MPodecCHOHABHOM IeATEIHHOCTH.

OcBoenne cojaepkanus ydeOHoro mnpeamera «Du3nkay 00ECIEUUBACT TOCTHIKEHUE
00y4JaroIMMUCS CIEIYIOIIUX PE3yIbTaTOB:

*JINYHOCTHBIE:

-4yBCTBO FOPAOCTH U YBAKEHUS K UCTOPUU U JOCTHKCHHUSIM OTCUYCCTBEHHOUW (PH3UIeCcKOn
HAyKH;

-Qu3nyecku rpaMOTHOE MOBEACHHE B MPO(ecCHOHANBHON AESITENbHOCTH W OBITY MpHU
oOpallieHruu ¢ mpubopamMu U yCTPOMCTBAMU;

-TOTOBHOCTbH K MPOJIOJDKEHUIO 00pa30BaHUs U MOBBIMICHUS KBaTU(UKAIMKU B U30paHHOI
npodeCCHOHATIBHON JIEATETLHOCTH U OOBEKTUBHOE OCO3HAHUE POIH (PU3MYECKHX KOMITETCHIIUH
B 3TOM;

-yMEHHUE HCMOJIb30BaTh JOCTHXKEHUS COBPEMEHHON (M3MUYECKON HaykKu U (PU3UUECKHX
TEXHOJIOTHI JJIsl TIOBBIIIEHUS COOCTBEHHOTO WHTENJIEKTYyaJbHOTO pPa3BUTHS B BBIOPaHHOM
MpoeCCHOHAIBHON JESATENHHOCTH;

-YMEHHE CaMOCTOSITEIHLHO J10OBIBaTh HOBBIC ISl ceOst PU3MUECKHE 3HAHUS, WCIIONb3Ys
JUTSL 9TOTO TOCTYIHBIE UCTOYHUKU UH(POPMAIUH;

-YMEHHE BBICTPaUBaTh KOHCTPYKTHUBHBIE B3aUMOOTHOIICHHS B KOMaHAE IO PELICHUIO
0o0IIUX 3a7a4;

-YMEHHE YIPABJISITH CBOEH MO3HABATEIBHOM NEATEIbHOCTHIO, MPOBOJUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO MHTEJIEKTYAJIbHOTO Pa3BUTHS;

*METaNpeIMETHbBIE:

-ACTIOJIb30BAaHUE PA3JIMUHBIX BHUJIOB TIO3HABATEIHHOM NEATCTHHOCTH IS PEIICHHS
bU3MYEeCKUX 3a/1ad, MPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHUs (HAOMIOIECHMS, OIMHCAHUS,
U3MEpPEHMs,  OKCIePUMEHTa) AN HM3yYeHUs  PA3IUYHBIX  CTOPOH  OKpY’Karomiei
JEHCTBUTEIbHOCTH;

-MCTIOJIb30BAaHME OCHOBHBIX HMHTEIJICKTYAJIbHBIX OMNEpaIiii: IMOCTAaHOBKH 3aJlayH,
GbopMyIUpOBaHUS TUIIOTE3, aHAM3a M CHUHTE3a, CPAaBHEHHS, OOOOIIEHHWs, CHCTEeMaTHU3alluH,

BBIABJICHUS TPUYUHHO-CICICTBCHHBIX CBHSCﬁ, IIOMCKa aHaJIoToOB, q)OpMy.TII/IpOBaHI/ISI BBIBOIOB



JUTSL U3yYEHUS! PA3IMYHBIX CTOPOH (PU3MUECKHX OOBEKTOB, SIBJCHHM U MPOILIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOUMOCTh CTAIKMBATHCS B MPOPECCHOHAITBHOM cdepe;

-yMEHUE TEHEPHPOBaTh WJICH U OINPEACNATh CPEICTBA, HEOOXOIUMBIC IS WX
peau3ainuy;

-yMEHHUE HCIIOJIb30BAaTh PA3IMYHbIE HCTOYHUKU s TOJy4deHHs  (Qu3ndeckon
uH(pOpMAaIINH, OLIEHUBAThH €€ JOCTOBEPHOCTH;

-yMEHUE aHATTM3UPOBATh U MIPEJICTABIISITh HH()OPMAIIMIO B PA3TUYHBIX BUJIAX;

-yMeHue NyOIMYHO NPEACTABIATh PE3ylbTaTbl COOCTBEHHOTO HCCIIEJOBAHMS, BECTH
JUCKYCCHM, JIOCTYITHO W TapMOHUYHO coO4YeTas coJepKaHHe U (QOpMbI MPECTaBIIEMON
uHpOpMaLnu;

* MPEMETHEIC:

-c(hopMHpPOBAHHOCTH MPEICTABICHUN O PONIU U MecTe (U3UKU B COBPEMEHHOW HayYHOH
KapTUHE MHUpa; MOHUMaHHe (PU3MYECKON CYIIHOCTH HaOII0JaeMbIXx BO BceneHHOH sBIEHU,
pomu pu3uku B (HopMHpPOBAHUHM KPyro3opa W (yHKIHMOHATHHOW TPaMOTHOCTH YEIOBEKa IS
pEIICHUS TPAKTUIECKUX 3a]1a9;

-BJIaJICHHE OCHOBOIIOJIATAIOMIMMH  (PU3NYECKUMH TOHATUSMHU, 3aKOHOMEPHOCTSAMH,
3aKOHAMU U TEOPHUSIMH; YBEPEHHOE HCIOIb30BaHUE (PUIUUYECKON TEPMUHOJIOTHH U CUMBOJIUKHY;

-BJIAJICHC OCHOBHBIMH METOJIaMH HAYYHOTO TIO3HAHHS, HWCIOJIb3YeMBIMU B (H3UKe:
HaOJI0IeHNEM, OTIMCAaHUEM, H3MEPEHHEM, SKCTIEPIMEHTOM;

-yMeHUsi 00pabaThiBaTh Pe3yiabTaThl H3MEPEHUI, OOHAPYXMBATh 3aBUCHUMOCTH MEXKIY
bu3NYECKUMU BETMUNHAMU, OOBSICHITH MOJYY€HHBIE PE3YNIbTATHI U JeNaTh BHIBOIBI;

-c)OpMHUPOBAHHOCTH YMEHUS pelIaTh (PU3NUECKue 3a/1auu;

-c(hopMHPOBAHHOCTH YMEHUS TPUMEHSTH ITOJTYICHHBIC 3HAHUS JUISI OOBSICHCHHS YCIIOBUIH
npoTeKkaHus (pU3MUecKux SBIEHUN B MpUpoJe, MPopecCHOHANBHONU chepe U sl MPUHSATHUS
MPAKTUYECKHUX PELICHUH B MOBCEAHEBHOMN KU3HU;

-COpPMHUPOBAHHOCTh  COOCTBEHHOW TMO3HWIIMM 1O OTHOMICHUIO K  (HU3UYECKOI

uH(pOopMalLnH, NOJy4aeMON U3 pa3HbIX UICTOYHHUKOB.

1.4. PekomeHnayemMoe K0JIM4YECTBO YaCOB HA OCBOEHHE MPOTrPaMMbl Y4eOHOI'0 npeaMeTa:
00BeM 00pa30BaTeILHOM MTPOTrPAMMEI, 4acoB - 164,
B TOM YHUCIIE:
yueOHas Harpy3ka o0y4arouuxcs BO B3aMMO/ICHCTBUH C TIperoiaBaresnem, yacos — 150,
camocTosTelbHas ydeOHas paboTa, 4acoB — 6,

KOHCYJIbTAI[MH, YaCOB — 2,



MIPOMEXKYTOUHAs aTTecTallus, 4acoB - 6.



2. CTPYKTYPA U COJEP)KAHUE YYEBHOTI'O ITIPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI Y4eOHOI padoThI

Buj yueOHoi1 padoThI O0bem yacoB
O0bem 00pa3oBaTeIbHOI NPOrPaMMBbl 164
Y4yeOHast HArpy3Ka 00y4aroMMXCs BO B3aUMO/1eiiCTBUM C 150

npenojaasareseM (Bcero)

B TOM YHCJIC:

TEOPETUIECKOE O0yUeHNE 104

71a00paTOPHO-TIPAKTUYECKUEC 3aHATHUS 46
CamocrosiTesibHasi yueOHast padoTa (Bcero) 6
Koncyabranumn 2
IIpomesxkyTounas arrecranus B popme nuddepeHuIMPOBAHHOIO 3a4€Ta B 6

1 CEMECTPE, IK3aMEHA BO 2 CeEMECTpE




2.2. TemaTnyeckuii JIaH U coaepxanue yueoHnoro npeamera DUINUKA

HaumenoBanue Copep:xanue yuedOHOI0 MaTepHaJia, JIaopaTopHble paGoThl H NPAKTHYECKHe 3aHATHS, OB BeM YaCOB Yposensn
pa3iesioB U TeM CaMOCTOsITeJbHAsl padoTa 00y4alUuXcs, KypcoBasi padbora (IIpoeKr) OCBOCHHS
1 2 3 4
Beenenue 1.®u3nka — (yHIaMEHTaIbHAS HayKa O TIPHPOJIE.
EctecTBeHHOHAYYHBIN METOJ IO3HAHUS, €r0 BOSMOXKHOCTH M TPAHHUIIBI TPUMEHUMOCTH. DKCIEPUMEHT U
TEOpHs B TIpoIiecce TMO3HAHMA PpHUpoAbl. MonennpoBanue GU3NIECKUX SIBICHUN U mporeccoB. Pomb 2 1
SKCHEpUMEHTa U TEOPHH B Ipoliecce Mo3HaHUs npupoasl. Pusnueckas BenuuuHa. [lorpemnoctu naMepenuil
¢usnueckux BennunH. Ousndeckue 3aKoHbl. [ paHUIBI MPUMEHUMOCTH (U3MYECKUX 3aKOHOB. [loHsTHE O
¢usmnueckoii kaptuae mupa. 3Hadenue ¢pusuku npu ocsoenuu npodeccuii CI10 u cnenpansrHocteii CII1O.
Pazgen 1 MexaHuKa 24
Tema 1.1 1.Mexannueckoe apmwkenue. [lepemernienue. [Tyts. CkopocTh. 3aBUCUMOCTh TPACKTOPUH OT BHIOOPA
Kunemaruka. CHCTEMBI OTCYETA.
2.PaBHOMEpHOE NPSIMONIHMHEIHOE BIDKEHHE. Y CKOpeHre. BUIbl MeXaHMUECKOTO ABMKCHHUS. 6 2
PaBHOnNepemeHnHoe npsiMosMHElHOE ABMkeHHe. CBOOOIHOE MajieHie. 3aBUCUMOCTh YCKOPEHUS Tella OT €ro
MaccChl U CUJIbI, ICHCTBYIOLIEH Ha TEO.
3.JIBmkeHue Tesa, OpOLICHHOTO MMOJ] YTJIOM K TOpU30HTY. PaBHOMEpHOE ABMIKEHHE TI0 OKPY>KHOCTH.
Tema 1.2 1.ITepserit 3akon Hetotona. Cunna. Macca. Umnynsc. Cnoxenue cui. MccnenoBanue ABMKEHUS TeNa MO
3aKOHBI MEXaHUKH JIECTBUEM NOCTOSIHHOW CHUJIBI.
HeroTona. 2.Bropoii 3akoH HetoroHa. OCHOBHOM 3aKOH KJIACCHYECKON AMHAMHKH. PaBEHCTBO M POTHBOMOIOKHOCTh
HaIpaBJICHUS! CUJI JEMCTBUSI U IPOTUBOAEUCTBHUSA. 6 2
Tperuii 3akoH HploTOHA. 3aKOH BCEMUPHOTO TATOTEHUS. | paBUTALIMIOHHOE TOJIE.
3.Cuna tsoxect. Bec. Cioco0sI m3mepenust Macchl Tein. CHITBI B MEXaHUKe. 3aBHCHMOCTE CHIIBI YIIPYTOCTH
ot gedopmarnmm.
Tema 1.3 1.3akoH coxpaHeHus UMIyJbca PeakTuBHOE ABMKEeHNE. M3yUueHne 3aKoHa COXPaHEHHU ST UMITYJIbCa.
3aKOHBI COXpPAHEHNS B 2.Pabora cunbl. PaboTa motennmansHbIX cril. Crutel TpeHus. HeBecomocTs. PeakTuBHOE NBHKEHUE.
MEXaHHKC. MomHocTts. Dueprus. Kunetnueckas sueprust. [lorenunansHas sneprus. [lepexosl noreHuuanbHON SHEPTUU
B KHHETHYECKYIO ¥ 00paTHO. CpaBHEHHE pabOTHI CHIIBI ¢ I3MEHEHHEM KHHETHIESCKOI SHEPTHH Tela. 8 2

3.3akoH COXpaHCHUA MeXaHUIeCKOI OHEPIrUu. HpI/IMCHeHI/IG 3aKOHOB COXPAHCHMUS. COXpaHGHI/IG
MEXaHHYECKOHU OHCPI'UM MpHU ABMKCHUU TEJIA IO JIEHCTBHEM CHUJI TSHKECTH U YIPYTOCTH.

4. V3yueHune 3aKOHOB COXpaHEHUS Ha IPUMEPE yIapa mapoB U OATMCTUIECKOTO MasiTHUKA.




Temspr 1.1-1.3

IIpakTHyeckue 3aHATHUS:

Wzmepenne Gpu3nueckux BeIMYHH U OLEHKA TPAHULIBI IOTPEITHOCTEH N3MEPEHUI.

[IpencraBneHne MEXaHUIECKOTO ABM)KEHHA Tea Tpad)ukaMy 3aBHCUMOCTH KOOPANHAT U IPOEKIHEH
CKOpPOCTH OT BPEMEHHU.

IIpumeHeHMe 3aKOHa COXpaHEHMSI MEXaHMYECKON SHEPTUU IIPU pacueTax pe3ysibTaTOB B3aUMOJIEHUCTBUH Tell
TPaBUTALIMOHHBIMH CHJIAMH U CHJIAMH YTIPYTOCTH.

Pemenne 3a1a4 Ha COXpaHEHUS IMITyJIbCa JJIS1 BBIYUCICHUS U3MEHEHUI CKOPOCTEH Tel IIPH UX
B3aUMOJCUCTBUSIX.

[IpencraBnenne nHGOPMAIMK O BUAX JBIKCHUS B BUAE TaOJIHILIBL.

[IpuBeneHne pUMEPOB BIMSHUS OTKPHITHI B (PM3HKE HAa IPOTPECcC B TEXHUKE U TEXHOJIOTUH MPOU3BOJICTBA
B BUJI€ IIPE3EHTALIUN.

IIpoBeieHNe CPaBHUTEIBHOIO aHATN3a PABHOMEPHOIO U paBHOIIEPEMEHHOTO JIBI)KEHHH.

Temsbr 1.1-1.3

3auérnasi padora no pasaeay ""Mexanuka'

Paznen 2

OcCHOBBI MOJIEKYIAPHOI GU3MKH U TEPMOAMHAMUKH

18

Tema 2.1

OCHOBBI MOJICKYJISIPHO-
KUHETUYECKON TEOPUU.
WneanbHblii ras.

1.OCHOBHBIE TIOJI0KEHHUS MOJICKYJIAPHO-KUHETUUECKO# Teopur. Pa3Mephl 1 Macca MOJICKYJ U aTOMOB.
bpoyHoBckoe nBmxenue. Juddysus. Cuibl 1 9HEPrHs MEXKMOJIEKYIIIPHOTo B3auMoeiicteust. CTpoeHne
FaSOO6paSHbIX, KUOKUX U TBepI[I)IX TCII. CKOpOCTI/I JABHWXKCHUA MOJ'IeKyJ'I u nux 1/13MepeHme. I[BI/I)KCHI/IC
opoyHoBckux yactuil. Auddysus. M3meHeHue qaBieHus ra3a ¢ U3MECHEHHUEM TEMIICPATyPhI IIPHU MOCTOSHHOM
oOBeMe.

2.Mneanbubli ra3. Jasnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYIAPHO-KUHETUYECKOI TE€OPHH Ta30B.
Temmnepatypa u ee u3mepenue. ['a3oBbie 3aK0HBI. AGCOMIOTHBIA HYJIb TeMIepaTypsl. TepMoauHaMuuecKas
IKajia TeMIepaTyphl. Y paBHEHHE COCTOSIHUS HICalTbHOTO Ta3a. MospHas ra3oBasi IOCTOsSHHASL. J[BIKeHMe
OpoyHoBckux dactull. Auddysus. 3MeHeHe qaBieHHs Ta3a ¢ HU3MCHEHUEM TEMIIePaTyphI TP TOCTOSHHOM
o0BeMe.

Tema 2.2
OCHOBBEI
TEPMOJIVHAMHUKH.

1.OcHOBHBIE NOHATHSA U ONpeeNcHNs. BHYTpeHH: SHEPrHsl CUCTEMBL. BHYTpEHHSS SHEPTHsl UI€AIBHOIO
ra3a. Pabora u TemoTa kak popMbI iepejady SHEPTHU. TemI0eMKOCTh. Y ieNbHast TeI0eMKOCTb.
YpaBHeHue TemioBoro 6ananca. M3orepmudecknii n n300apHBIi IPOLECCHI.

V3meHeHne BHYTpEHHEH 3HEPTHHU TEJI IPH COBEpLIEHUH paboThl. [lepBoe Hauaslo TepMOANHAMUKH.
Anmabatssenii nporecc. [IpuHnun neiictBus TennoBoi mamuHsl. KI1J] TenioBoro nsuratens.

2.Bropoe Hauano tepMoarHaMUKH. TepMoauHaMudecKas IIKaaa TeEMIepaTyp. X0JI0AUIbHBIE MAIIUHBL.
Temnossle aBuratenu. OxpaHa npupo/sl. Vzorepmuuecknii 1 n300apHbIi nporeccsl. ViameneHue
BHYTPEHHEH 3HEpIUH TeJl IPH COBEPIIEHUH paboThl. MOenH TEeIUIOBBIX JBUraTeNei.

Tema 2.3
CBolicTBa MapoB.

1.Ucnapenne u koHaeHcarys. HachIeHHBIH Tap ¥ ero CBOWCTBa. AOCOMIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh Bo3ayxa. Touka pockl. Kunenue. 3aBUCHUMOCTb TeMIIEpAaTypbl KUIIEHUS OT JaBJICHHUS.
IleperpeTslii map U ero Ucnoib3oBaHue B TeXHUKe. Kunenue BoAbl IpyU NOHMKEHHOM JIaBJICHHH.

Tema 2.4
CBoIicTBa JXKHUIKOCTE.

1.XapakTepHuCTHKA KUIKOTO COCTOSTHHA BemmecTBa. [I0BepXHOCTHBIN CITON )KUIKOCTH. DHEPTHUS
MOBEPXHOCTHOIO CI104. SIBICHUS HAa TpaHUILIE )KUIKOCTH C TBEPbIM TeaoM. KanunspHsle sBIeHUs.
IIcuxpomeTtp u rurpometp. SIBIeHHUS NOBEPXHOCTHOIO HATSKEHUS U cMaunBaHus. [lcuxpomerp u
rurpomerp. M3MepeHue BIaXHOCTU BO3yXa.

Tema 2.5

1.XapakTepucTHKA TBEPIOr0 COCTOSIHUS BEIECTBA. YIIPYrue CBOWCTBA TBepAbIX Tel. 3akoH ['yka.

10




CaoiicTBa TBEpABIX TEI.

Mexannueckue cBoiicTBa TBepbIX Tell. TeIruioBoe paciiupeHue TBepAbIX Tel U xuakocteil. Ilnasiaenue u
kpucTamu3anus. Kpucramisl, aMopQHbIe BELIECTBa, JKUAKOKpUCTAIIINIECKHE Tena. HabmoneHue nporecca
kpucTamusanuu Mzydenne nedopmanun pacTsxeHus. M3ydeHne TemI0BOro pacmpeHns TBEPIBIX TEIL.
Kpucramisl, amopQHbIE BEIIECTBA, JKUAKOKPUCTAIIINIESCKUE TETa.

Temspl 2.1-2.5

IIpakTnueckune 3aHATHSA:

Pacder xonmmuecTBa TEIIOTH, HEOOXOIUMOTO ISl OCYIIECTBICHHUS 3aJaHHOTO TPOIIEcca ¢ TeIIonepeIadei.
Pacder xonmuuecTBa TEIIOTH, HEOOXOIUMOTO ISl OCYIIECTBIICHNUS IIPOIecca Mepexo/1a BEIeCTBa U3 OTHOTO
arperaTHOTO COCTOSIHHS B IPYTOE.

Beruncnenue paboThl ra3a, COBEpILICHHON IPH U3MEHEHNHU COCTOSIHHS 10 3aMKHYTOMY IIUKITy. Brruncnenue
KIIZI npu coBepiieHH# ra3oM padoThl B IpoLieccax U3MEHEHHUS COCTOSHHS 110 3aMKHYTOMY IIUKITY.
DxcnepumenTanbHoe uccneaosanue 3apucumoctu p (T), V (T), p (V).

[IpencraBnenue B BUe rpaguKOB H30XOPHOTO, H300apPHOTO H30TEPMUYECKOTO ITPOIIECCOB.

H3ydenue cyTH SKOJOTHUECKHX MTPpo0ieM, 00YCIIOBICHHBIX Pa0OTO TEIUIOBBIX ABUTATENCH U NPEAI0KEHHE
IYyTH UX PELICHUS.

Pemenne 3a1a4 ¢ npuMEHEHHEM OCHOBHOTO YPaBHEHUS MOJICKYIISIPHO -KHHETHIECKOI TEOPHUH T'a30B.

Templ 2.1-2.5

3auérHas padora no pasaey ""OcHOBbI MOJIEeKYJ/ISIPHO (GU3UKHU U TePMOAMHAMMKH "

Paznen 3

DJIeKTPOAUHAMHUKA

40

Tema 3.1
DIEeKTpUIECKOe TOJIE.

1.2nekTpudeckue 3apsapl. 3aKOH coXpaHeHUs 3apsaaa. 3akoH Kynona. BzaumoneiicTBue 3apssKeHHBIX Tedl.
Onextpudeckoe nose. HampsxeHHOCTh 3nekTprdeckoro noss. [I[poBogHUKH B 3IIEKTPHIECKOM TOJIE.
[TprHIMn cynepnosumuy noneil. Pabora cuit 31eKTpocTaTHIecKoro moJsl.

2.Ilorennuan. Pa3HOCTh MOTEHIIMAIOB. DKBUIIOTEHIIHAIBHBIE TIOBEPXHOCTH.
CBsI3b MEX/ly HANPSKEHHOCTBHIO U PA3HOCTBIO MOTEHIUAIOB IEKTPHUECKOTO OIS,

3. JIM3PNIeKTPHUKH B JIEKTpuIecKoM roie. [lomspruzanus Au3IeKTPHKOB.

[TpoBOAHUKH B 3JIEKTPHYECKOM HOJIE.

Konpnencaropsl. CoetHeHHE KOHAGHCATOPOB B OaTapero. DHeprust 3apsHKEHHOTO KOHJICHCATOpa. DHEPTHs
3IIEKTPUUECKOTO MOJIS.

Tema 3.2
3aK0HBI MOCTOSHHOTO
TOKA.

1.YcioBust, HEOOXOMUMEBIE IS BOSHUKHOBEHUSI U TIOIEPKAHHS JIEKTPHIECKOTO TOKA.
Cria TOKa W INIOTHOCTH TOKa. 3akoH Oma mis yuactka ey 0e3 3/1C. [locnemoBarenbHOE U TapauieIbHOES
COeJIMHEHNE TIPOBOJTHUKOB.

2.3aBUCHMOCTB JJICKTPHYECKOTO COIIPOTUBIICHHS OT MaTepHaa, JUIMHBI U IJIOIA/IN TTOTIEPEYHOT0 CEYECHUS
MIPOBOTHHKA.
3aBHCHUMOCTBH JIEKTPHUYECKOTO CONPOTHBIICHHS MPOBOJHUKOB OT TEMIIEPATYPHI.

3.DNeKTpOABIKYIIAs CHJIa NICTOYHUKA TOKA.
CoeanHeHne UCTOYHUKOB JIEKTPUUECKO dHeprun B 6aTapero. 3akoH Jkoyns—IJlenna. PaboTta u MOmHOCTh
3JIEKTPUYECKOT0 TOKa. TersoBoe elcTBUE TOKa.

4.3axon Oma i noHo# nenu. CoenHEHNE TIPOBOAHNUKOB.

Tema 3.3
DNEeKTPUYECKHUHA TOK B

1.CoGcTBeHHAs TPOBOMMOCTH MOIYIPOBOTHHUKOB.
[TomynpoBoHuKOBBIE TPHOOPHEL. TpaH3ucTOp.
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TMOJYIIPOBOAHUKAX.

2.IlpumMecHast MPOBOIUMOCTD MOITYTIPOBOIHUKOB. OTBIT DpcTena. BzanMoneiicTBre IpOBOIHUKOB C TOKAMHU.

Tema 3.4
MaruautHoe 1oJe.

1.BexTop MHAYKLIMU MarHUTHOTO noJsl. JleiicTBre MarHUTHOTO IM0JIs Ha MPSMOJIMHENHBIN TPOBOJHHUK C
TokoM. OnbiTel Papazes. 3aBucuMocts IJIC caMOMHAYKIUU OT CKOPOCTH U3MEHEHUS CUJIBI TOKA U
UHAYKTUBHOCTH IMPOBOJHUKA.

3axkoH Amnepa. BzaumozelicTBue TOKOB.

2.MaruutHbIH oToK. PaboTa 1mo mepeMemieHnio MpoBoJHHKA C TOKOM B MarHUTHOM T1onte. [leiicTBue
MarHMTHOTO MOJISI Ha ABMXKyIuiics 3apsa. Cuna Jloperna. OnpenencHue yAenbHOTo 3apsiia. Y CKOpUTEIH
3apsUKCHHBIX YaCTHII.

Tema 3.5
DJIeKTPOMATHUTHAS
HHIYKIHSA.

1.DnexTpoMarauTHas HHAYKLUSA. Buxpesoe anexkrpudeckoe nose. OTKIOHEHHE 3IEKTPOHHOIO IMydKa
MarHUTHBIM HOJIeM. DJeKTpoaBuraTens. CaMOMHAYKIMA. DHEPrHus MarHUTHOTO Touist. PaboTa
3JIEKTPOTeHEepaTopa.

2. Tpancdopmarop. DIEeKTPOU3MEPUTEIbHBIC TPUOOPHI. DIICKTPOMATHUTHAS HHYKIIHS.

Tempr 3.1-3.5

IIpakTuueckue 3aHATHSL:

1.Berauciienne sHeprud MEKTPUIECKOTO OIS 3apsHKEHHOTO KOHIeHcaTopa. Pa3paboTka miaHa u
BO3MOXKHOM CXEMBbI IEHCTBUH KCIIEPUMEHTAIBHOTO ONIPEAEIEHUS JEKTPOEMKOCTH KOHJIEHCATOpa U
JIMRJIEKTPUYECKON MPOHUIIAEMOCTH BELIECTBA.

BrinosnHeHue pacyeToB CUIIbI TOKA U HAIPSPKEHUH Ha yd4acTKax AJIEKTPUYECKUX LIETEH.

2.Pacuér meneit MOCTOSTHHOTO TOKa pa3NuYHbIMU MeToAaMu. OOBSICHEHHE POIM MAarHUTHOTO OJIS 3eMJIH B
JKU3HU PACTEHUH, )KUBOTHBIX, YEJIOBEKA.

3.IIpoBeieHrEe CPAaBHUTEIHHOTO aHAIH3a TOJTYITPOBOJHUKOBBIX TUOJIOB U TPHUOJIOB.

4.IlpoBesieHre CPABHUTEIHLHOTO aHATIN3a CBOMCTB JIEKTPOCTATHUECKOTO, MATHUTHOTO U BUXPEBOTO
ANEKTPUYECKUX TMOJIeH. Brruncienne cuin B3anMoIeiCTBHS TOUEUHBIX dJIEKTPUUECKHX 3aPs/I0B.
UccnenoBanue sBICHUM 3JIEKTPOMAarHUTHON MHAYKIIMM, CAMOUHAYKIMHU. BhIunciieHne HanpsykeHHOCTH
3JIEKTPUYECKOTO MOl OJHOIO U HECKOJIBKMX TOUYEUHBIX JEKTPUUECKUX 3apsI0B.

5.0npenencaue K03 GUITHEHTA MMOJIC3HOTO ACUCTBHS AIEKTPUUSCKOro YaHuKa. OObICHCHHE TIPUHIIHIIA
JIEHCTBUS DJIEKTPOBUTaTeNsl. BpluncieHne noTeHuyaina 31eKTPUYECKOro Mol OAHOTO U HECKOJIBKHUX
TOYEYHBIX JEKTPUUECKUX 3apsiioB. MI3MepeHune pa3HOCTH OTEHIIUAJIOB.

HUcnonp3oBanue MHTEpHETA A1 TOUCKA HHGOPMAIIUN O TIEPCIIEKTHBAX Pa3BUTHS MOJIYIPOBOHHKOBOM
TEXHUKH.
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Temsbr 3.1-3.5

3auérHas paboTa 1mo pazzaerny "DIeKTpoIuHaMuKa' 4
Paznen 4
Konebanus u BOIHEI 18
Tema 4.1
Mexanndeckne
KoJ1e0aHus.
1.Konebarenproe nemkenue. ['apmonnueckue koebanus. CBOOOJHbIC MEXaHUYECCKHE KOJICOaHus.
JluneiiHple MeXaHUYECKUE KoyleOaTeIbHbIe CUCTEMBI. V3yueHne 3aBUCUMOCTH NIepro/ia KojieOanuii HuTsiHoro | 4
(MM IPYKUHHOTO) MasTHUKA OT JUTMHBI HUTH (MJIM Macchl Ipy3a).
2. IlpeBpalenne SHEPTUH NPU KOIeOaTeTbHOM ABXECHUH. CBOOOAHBIC 3aTyXalOMINE MEXaHIIECKHE
koneOaHus. BoIHyX/1eHHBIE MexaHnuecKkre kKoiebanus. CBOOOHbIE M BEIHYXICHHBIE MEXaHHUECKHE
konebanus. Pezonanc.
Tema 4.2 . .
Vnpyrue BostHbE 1.ITonepeuHble U MPOIOIBbHBIC BOJIHBI. XapaKTEPUCTUKHU BOJHBI. Y paBHEHHE INIOCKOW Oeryiell BOJIHBI.
) Wnrepdepenuns Bonn. OOpa3oBaHne W paclpOCTpaHEHNE YIPYTHX BoJH. YacToTa KojeOaHNi 1 BHICOTA 2
TOHA 3BYKA.
[NonsiTre o mudpakuyy BosH. 3BYKOBBIE BOJIHBL. YJIBTPa3BYK U €r0 IIPUMEHEHHE.
Tema 4.3
DJIeKTPOMATHUTHBIE 1.CBob6oHBIE ANIeKTpOMAarHUTHEIE Kostebanus. [IpeBpaiienue sHeprun B Kojae0aTeIbHOM KOHTYpE.
KoJ1e0aHus. 3aryxaromue 3JeKTPOMarHuTHBIE KoJeOaHus. I 'eHepaTop He3aTyXaloUINX 3JIEKTPOMAarHUTHBIX KOIeOaHui. 6

CB00O0IHBIE ANIEKTPOMArHUTHBIE KOsleOaHus. BEIHyKIeHHBIE 3JIEKTPHUECKHE KOTeOaHHs.

2.KonzeHcarop B 11eIU IEPEMEHHOTO TOKA.
Karymika #HIyKTHBHOCTH B LM IIEPEMEHHOT0 ToKa. Pe30HaHC B TIOCIE0BATENIFHON IIETTH IEPEMEHHOTO
ToKa. THIYKTHBHBIE 1 eMKOCTHOE CONPOTHUBIICHHUS B IIEMN IIEPEMEHHOT0 TOKA.

13




3.Ilepemennsrii Tok. OcIyuIOrpaMMa IEpEMEHHOTO ToKa. [ 'eHepaTop mepeMeHHOTo Toka. EMKocTHOE 1
WHIYKTUBHOE CONPOTHBIICHHS IIEPEMEHHOTO TOKa. 3akoH OMa JUIsl 3JeKTPUIECKON IEMH MEPEMEHHOTO TOKA.
PaboTa 1 MOUTHOCTH TIEpEMEHHOTO TOKa. | eHepaTopHI TOKa.

Tpaucdopmaropsr. Toku BrICOKO# gacToThl. [lomydeHne, mepenada u pactpeesieHiue MIeKTPOIHEPTHH.

Tema 4.4
DJIeKTPOMATHUTHbIE
BOJIHBI.

1.3nekTpoMarHuTHOE T10JIe KaK 0cOoOBIi BU MaTepuu. DIEeKTPOMarHuTHbIE BOJIHBL. Bubparop I'epua.
OTKpBITHII KoJIeOaTeIbHBIH KOHTYP.

N3o6perenue panno A.C. [TonoBeM. [TorsTHE 0 pagnocssa3n. [IpuMeHeHne 31eKTPOMarHUTHBIX BOJH.
W3nydenne u mpueM 3JIeKTPOMArHUTHBIX BOJH. PagnocBssi3s.

Temp1 4.1-4.4

IIpakTuueckue 3aHATHS:

HccnenoBaHre 3aBUCUMOCTH MIEPUO/Ia KOJIeOaHUH MATEeMAaTHIECKOr0 MAasiTHUKA OT €r0 JUTUHBI, MACChI U
AMIUTUTYIBI KOJICOaHMIA.

OOBsACHECHHUE SIBIICHUI HHTEPPEPEHIMH U TUPPAKIIUHA MEXaHUICCKUX BOJIH.

Pacuer 3HaueHMI CHITBI TOKA U HAMIPSDHKCHUS HA JIEMEHTAX IICITU MIEPEMEHHOTO TOKa.

Brrunciienue nepuo/ia kojaeOaHit MAaTeMaTHUECKOTO MAsITHUKA 10 U3BECTHOMY 3HAUCHHIO €0 JIJIHMHBI.
[IpuBeacHNE MPUMEPOB aBTOKOIEOATEIBHBIX MEXaHHYCCKHX cucTeM. [IpoBeaeHue Kiaccudukanuu
KoJIeOaHHIA.

OcyiiecTBiICHHE paAnOIepeIaun U paauonpueMa. VccnemoBaHue CBOMCTB AIEKTPOMATHUTHBIX BOJH C
MOMOIIIBI0 MOOHIIFHOTO TenedoHa.

IpencraBnenue oOnacTell MPUMEHEHHS YIbTPAa3ByKa U MEPCIEKTUBBI €0 UCIOIb30BAHUS B PA3THYHbBIX
00J1aCTAX HAYKH, TEXHUKH, B METHIIUHE.

U3noxxeHrne cyTr 3KOJIOrMIECKUX MPOOIIeM, CBSI3aHHbBIX ¢ BO3/IEHCTBHEM 3BYKOBBIX BOJIH Ha OPTaHU3M
YeJI0BEKA.

Temb1 4.1-4.4

3auérHas pabota mo pazaeny "Konebanus 1 BOJHBI"

Paznen 5

OnTtuka

Tema 5.1
IIpupona cBera

I.CKOpOCTL pacrpoCcTpaHCHUs CBETA. 3aKOHBI OTpaKCHUA U NPECIOMIICHUA CBCTA. IlonHoe OTpaKCHHEC.
JInn3el. I'ma3 kak ontudeckas cucrema. OnTU4ecKue HpI/I60pI)I.
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Tema 5.2
BoJsHoBbIe cBoOiicTBa
cBeTa

1.hurepdepennus ceta. KorepeHTHOCTH CBETOBBIX Jiydeld. IHTepdepeHiys B TOHKHX 1uteHKax. [Toiock
pasHoit TommuHbL. Konbita Hetotona. Mcnonp3oBanne nHTEphEpeHINH B HayKe M TEXHUKE.
Judpaknus ceeta. [lepedncierne METon0B MO3HAHMS, KOTOPbIE UCIOIb30BaHbI IPH N3YYCHUHN YKa3aHHBIX

N 4

aBIeHNH. JJudpaxuns Ha menu B mapamiensHbIX Tydax. Jndpakinuonnas pemerka. [lomydenue ciektpa ¢
MOMOIIBI0 TPH3MEL. lomrydeHne crekTpa ¢ moMomIbio AndpakuoHHON pemeTkn. Criektpockor. [Torsarue o
roJjiorpapum.
2.Tlonsipu3anus nonepeuHsIx BojH. [lonspusanus cera. J[BoiiHoe mydenpenomienue. [lonsiponap.
Jucnepcus cBera. Bunsl criektpoB. Criektpbl ncmyckanust. CeKTpbl NOTIOMIEeHHs. Y IbTpadHoIeTOBOE U
uHppakpacHoe u3nydeHus. PeHrreHoBckue JTyun. VX mpuposa u cBoiicTsa.

Pa3nen 6
DneMeHTHl KBAaHTOBOH (DM3HUKH 10

Tema 6.1

KBantoBas onTuka. N o o
1.KBanToBas rumoresa [Inanka. @otonsl. BaemHnit porosnexrpuueckuii 3¢ dext. BayTpeHHni 2
tdoroaddexr. Tumsr porosnemeHTOB. DOTOAIPPEKT.

Tema 6.2

Du3MKa aToMA 1.Pa3BuTHe B3rII10B HAa CTPOEHHE BEIleCcTBa. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bogoposa. SnepHast
Mozenb atoma. OnbiTel D.Pesepdopa. 2
Monens atoma Bogopoaa o H.bopy. Ksantosslie reneparopsl. JInHeituaTeie CIEKTPhI pa3IUYHbBIX BEIIECTB.
W3ny4enue na3epa (KBAaHTOBOTO T'€HEPATOPA).

Tema 6.3

PDu3uKa aTOMHOI0

spa 1.EcrecTBeHHas paJiOaKTUBHOCTb. 3aKOH PaJHOaKTHBHOTO paciaja. 4

Crioco6b1 HaOMIOACHNS M PETUCTPALUH 3apsDKEHHBIX JacTuil. D¢ ekt Basunosa — Yepenkona.

2.CtpoeHnue aToMHOTO siipa. Jledext Macchl, SHEprus CBS3H M yCTOWYNBOCTh aTOMHBIX siiep. SnepHbie
peakiun. MickyccTBeHHast painOaKTUBHOCTE. JleneHue Tsokenbix siiep. CueTdyrK HOHH3UPYIOIINX
U3ITy4EeHUN.

Lennas snepHas peakuusi. YnpasiseMas nenHas peakuus. SnepHsiil peakrop. [loayueHne paanoakTHBHBIX
M30TOIIOB ¥ NX NPUMEHeHne. bruonornueckoe neiicTBre paJlMoaKTHBHBIX U3ITyYeHNH. DIeMeHTapHbIe
YaCTHIIBL
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TembrI 6.1-6.3

[IpakTHyeckue 3aHATHA:

Pacyer MakcuMaIbHOM KHHETHIECKON SHEPTUH AIEKTPOHOB TIPH (HOTOIEKTpUIecKOM dpdekTe.
W3noxxeHne cyTn 3KOJIOTHIECKUX IPOOIIeM, CBI3aHHBIX C OMOJIOIMYEeCKUM ACHCTBUEM PAaIHOAKTUBHBIX
W3ITy4EHUH.

[IpoBenenne knaccudukayuy 3JIEMEHTAPHBIX YACTHI] 110 UX PU3NIECKUM XapaKTepUCTHKaM (Macce, 3apsmy,

BPEMCHU JKU3HH, CIIUHY U T.J.). 2
OO0BsCHEHNE KOPITYCKYIISIPHO-BOJIHOBOTO yaji3Ma CBOICTB (DOTOHOB.
OOBsicHEHNE POJIM KBAaHTOBOW OIITHKU B Pa3BUTUH COBPEMEHHON (pHU3MKH.
IIpuBeneHune npuMepoB UCIOIB30BAHUS JIa3epa B COBPEMEHHON HayKe U TEXHUKE.
OnpezeneHye NPoaYKTOB sIIEPHOM peakluu.
Paszpen 7
Opomtonus Beenennoit 6
Tema 7.1
Crpoenme u BUTH 1.Hama 3Be3qHas cucreMa—I anakTuka. J[pyrue rainakTuku.
poenue u pa3 (4 .
BeeeHHOIA beckoneunocts Beenennoit. [Tonsitue o kocmomnoruu. ConHeuHast cuctema (MOJETIb). 5
dotorpadun raHeT, ceNaHHble C KOCMUYECKUX 30H/I0B.
Pacmmmpsiromasicst Beenennas. Monens ropsiaeit Beenennoit. CtpoeHue U npoucxoxxaeHue I'anakTuk.
Tema 7.2 1.TepmosinepHsIii cuaTe3. [Ipobirema TepmosinepHoit sHepreTuku. Kapra JIyns! u mraneT. CTpoeHHe U
JBoJonus 3Be31. 3BOJIOIHS BeeleHHo.
I'mnore3a Oueprusa ConHua u 3Be34. IBostouus 38e31. [Ipoucxoxaenne ConHeYHOW CUCTEMBI. 2
TPOMCXOKIEHUS
CoJIHe4HOIi cHCTeMBI.
Tembr 7.1-7.2 IIpakTHyeckue 3aHATHS:
OO6cyxieHne BO3MOXHBIX CIICHApHEB HBOTIOLUH BceneHHOH.
OOBsicHEHNE BIMSHUS COTHEYHOW aKTHBHOCTH Ha 3eMITIO. 2
CoBpeMeHHBIE TUTIOTE3bI 0 MPOUCXOKAeHNN COTHEYHON CHCTEMBI.
[Tpobnembl TEpMOSIEPHON SHEPTETHKH.
Pazgen 1-7
JlaGopaTopHBIA TPaKTUKYM 26
Temsr 1.1-1.3
Nel. Msmepenne Gpu3nuecKuX BETHYHH U OIICHKA TPAHHIIBI TOTPEITHOCTEH H3MEPEHHH. 2

16




Tembr 2.1-2.5

Ne2. MzydyeHnne 0coOEHHOCTEH TEIUIOBOTO PACIIMPEHNUS BOIBI M TBEPABIX TEIl.

Temsrt 3.1-3.5
Ne3. V3ydeHue sIBIICHUS 3IEKTPOMATHUTHOM MHAYKITUH.
Ned. Onpenenenne 3/]C 1 BHyTpEHHETO COMTPOTUBIICHHS HCTOUHNKA HAMIPSKEHUSL.
Ne5. Onpenenenne TeMrepaTypbl HUTH U MOIIHOCTH JIAMITbI HAKAJTMBAHHUSI.
Ne6. N3yyenune HHIYKIUH MATHUTHOTO MOJISI TOCTOSTHHOTO MAarHuTa.
Temsi 4.1-4.4

Ne7. lccnenoBanue Hepa3BETBIEHHON 1IEHM IEPEMEHHOTO TOKa ¢ aKTHBHOI Harpy3KoH.

Ne8. MccnenoBanue pa3BeTBIEHHOM [IENTH MEPEMEHHOTO TOKA C aKTUBHON HArPy3KOM.

Ne9. HCCJ’ICI[OB&HI/IC nenu rnepeMeHHOro Toka rnmpu CMEaHHOM COCJUMHECHHU PE3UCTOPOB.
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Tembl 5.1-5.2

Nel0. Uzyuenne nzo0pakeHUs IpeAMETOB B TOHKOI niH3e. [locTpoeHne m300pakeHus IIpeIMETOB,
JlaBaeMbIX JIMH3aMH. PacueT paccTOSHUS OT JIMH3BI 10 M300pakeHus mpeaMeTa. Pacder onTuueckoi cuitsl

2
TrH3EL. M3Mepenne GOKyCHOTO pacCTOSHHS JTHH3EL.
Ioctpoenne n300pakeHUs B COOMpArOIIeii H pacceHBAOIIEH JTIHH3E.
Nell. Uzyuenne nnTepdepennu u audpaknun ceera. I'paayrpoBKa ClieKTPOCKOIA U ONPEAEICHHE IITHHBI 5
BOJIHBI CTIEKTPAIBHBIX JTHHUH.
Nel2. OnpezeneHue IIMHBI CBETOBOI BOJIHBI ITPH MOMOIIHY TU(PPaKIHOHHOM peréTtku. OnpeneneHue
CHEKTPaJIbHBIX TPAHUI] YyBCTBUTECIBLHOCTH YEJIOBEYECKOr0 Ia3a. 2
[TpuBeneHne npuMepoB TOSBICHUS B IIPUPOJIE U HCIIOIB30BaHUS B TEXHUKE SIBICHUN HHTEPEPEHIHY,
Judpakuuy, TOJSIpU3aMY U IUCTIEPCUH CBETA.
Nel3. UzyueHue SBICHUS PEIOMIICHHS CBeTa. [[puMeHeHne Ha TIpaKTHKE 3aKOHOB OTPaKCHUS H 2
MPEJIOMIICHUS CBETa IPH PEIICHUH 3a/1a4.

Bceero: 150

Jl1 XapaKTepUCTUKH yPOBHS OCBOCHMSI yU€OHOI0 MaTepualla UCIOJIb3YIOTCS CIEAYIOIUEe 0003HAYEeHNUS:
1. — o3HakoMUTENBHBIHN (Y3HaBaHUE paHee U3yUYEHHBIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHBHBIH (BBITIOTHEHUE JIEITEIFHOCTH 10 00pasIly, HHCTPYKIIUH WIH O] PyKOBOJICTBOM)
3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITETILHOE BBIIIOJHEHHE EATEIIbHOCTH, pellIeHHe MPOOIEeMHBIX 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

daxynsrera CIT1O Ne 11-CITIO-01/21 ot 11.01.2021

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

1 Tlunckwii, A.A. ®usuka: yaeOHUK sl CPEAHUX CHENUATbHBIX 3aBeneHuil/A.A.ITunckuii,
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 mia 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. I. Xpamos. 2-e u3f., ucnp. u gon. M. : U3narensctBo IOpaiit, 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. : UznarensctBo 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 IPOIECcCce MPOBEACHHUS MPAKTUYECKUX 3aHATHH (J1abopaTOpHBIX padoT), a

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

Pe3yabTarnl 00yyeHus
(ocBOEHHBbIE YMEHMHsI, YCBOCHHbIE 3HAHMS)

@opMBbI M METOAbI KOHTPOJIS U OLlEeHKH
pe3yJabTaToB 00y4eHHsl

*JIMYHOCTHBIE:
-4yBCTBO TOPJOCTH M YBAXKCHUS K UCTOPHH U
JTOCTH)KCHHUSIM OT€UECTBEHHOM (Pr3nyecKon
HAYyKH;

-(pU3HYECKU TPaMOTHOE ITOBE/ICHUE B
npo¢eCCHOHATLHOM IeATETFHOCTH U OBITY TIPU
oOpallieHruu ¢ mpubdopamMu U yCTPOMCTBAMU;
-TOTOBHOCTH K TPOJIOJDKEHUIO 00pa30BaHUS
MOBBIIICHHS KBaJTM(HUKAIIMK B N30paHHOM

PO EeCCHOHAIBHON JEATEIHHOCTH U
00BEKTUBHOE OCO3HAHHUE POJIH (PU3UUECKHUX
KOMIICTCHIIUH B 3TOM;

-YMEHUE HCIOIb30BaTh TOCTHKEHUS
COBPEMEHHOM (pr3MUYecKOi HAYKH U (PU3UUECKHIX
TEXHOJIOTHH JIJIs1 TOBBIIICHUSI COOCTBEHHOT'O
WHTEJUICKTYaJTbHOTO PA3BUTHS B BRIOPAHHOM
po¢eCCHOHAIBHON JEATEIHHOCTH;

-yMEHHUE CAMOCTOSATEIHHO JOOBIBATh HOBBIC TSI
cebst pusnveckue 3HaHUsI, UCIONB3YS ISl ATOTO
JOCTYITHBIE UICTOYHUKH HH(OPMAIIHH;

-yMEHUE BBICTPAUBaTh KOHCTPYKTUBHbBIE
B3aMMOOTHOIICHHS B KOMaHJIE 110 PEIICHHUIO
00IIMX 3a7a4;

-yMEHUE YIIPABJIATH CBOCH MMO3HABATEIHLHOM
JEeSTENIbHOCTHIO, POBOIUTH CAMOOIIEHKY YPOBHS
COOCTBEHHOT'O HHTEJUICKTYAJIbHOTO Pa3BUTHS;
*MeTanpeAMETHEIE:

-HCII0JIb30BAHHUE PA3TMYHBIX BUIOB
MO3HABATENIBHON I€ATEIHbHOCTH AJISl PEIICHUS
(bu3HYECKUX 3a/1a4, MPUMEHEHHE OCHOBHBIX
METOJIOB IMO3HaHUs (HAOJIIOICHHMS, OTTMCAHMSI,
WU3MEPEHUS, SKCIICPUMEHTA) JJI U3YICHHUS
pa3IMYHBIX CTOPOH OKPYXKAIOIIEH
JNEeWCTBUTEIILHOCTH,

-HCTIOJIb30BAaHHE OCHOBHBIX MHTEJUIEKTYaTbHBIX
omnepanuii: TIOCTAHOBKM 3aJ1a4uu,
dbopMynTupOBaHUS TUTIOTE3, aHAIM3A U CUHTE3a,
CcpaBHEHUs, 0000IICHNS, CHCTEMaTH3aIIHH,
BBISIBJICHUSI IPUYUHHO-CIICICTBEHHBIX CBS3€EH,
MIOVCKA aHAJIOTOB, (POPMYITHPOBAHUS BHIBOJIOB
JUTSL U3YYEeHHS PA3TUYHBIX CTOPOH (PH3UIECKIX
00BEKTOB, SIBJICHUI U TIPOIIECCOB, C KOTOPBIMU

—BBITIOJTHCHUE 3a4ETHBIX PadoT;

—KOHTPOJIb IPABUJIBHOCTH BBIITOJTHEHHSI
NPaKTUYCCKHUX 3aJIaHUI;

—KOHTPOJIb IPAaBUIBHOCTH BBIITOJTHEHHS
1abopaTOpHBIX padoT;

—nughepeHIMpPOBaHHBIN 3a4eT;

—3K3aMeEH.

20




BO3HHMKAET HEOOXOAUMOCTh CTAJIKUBAThCA B
npodeccruoHaIbHOM chepe;

-yMEHHE T€HepUPOBaTh UJEH U OIIPEEIIATh
CpeAcTBa, HEOOXOUMBIE [T UX PeaTH3aluu;
-yMEHHE UCII0JIb30BaTh pPa3IMyHble HCTOUHUKU
JUIS IOJy4YeHus: GPU3NIecKoi nH(pOopMaIH,
OLIEHUBATh €€ JI0CTOBEPHOCTb;

-yMEHHE aHAJTM3UPOBATh U MPEACTABIATH
MH(POPMALIMIO B PA3JIMYHBIX BHAX;

-yMEHHE MYOJIUYHO MPEICTABIISATH PE3yJIbTaThl
COOCTBEHHOT'0 HCCIIEZIOBAHUS, BECTH TUCKYCCHUH,
JOCTYITHO U TAPMOHHYHO COYETasi COJePKaHUE U
dbopMBI TIpeACTaBIsIEMON HHGOPMAITIH;

* [IPEIMETHBIE:

-c(hOpMUPOBAHHOCTb MPEJICTABICHUH O PO U
MecTe (PU3UKU B COBPEMEHHON HAYYHON KapTUHE
MUpa; TOHUMaHUEe PU3NIECKOM CYLTHOCTH
Ha0Jr01aeMbIX BO BeeneHHoil siBienuit, ponu
¢u3uku B OpMHUPOBAHUM KPYro30pa U
(GYHKLIMOHAIBHON IPaMOTHOCTHU Y€JIOBEKa JJIs
peIIeHus MPaKTHYECKUX 3a71ad;

-BJIa/ICHUE OCHOBOIOJIAraloIUMH (PU3MUECKUMHU
HOHATHUSMH, 3aKOHOMEPHOCTSAMH, 3aKOHAMH H
TEOPHUSIMU; YBEPEHHOE UCII0JIb30BaHNE
(U3NIECKOI TEPMUHOJIOTHH U CUMBOJINKH;
-BJIa/ICHUE OCHOBHBIMU METO/IaMU HAy4YHOTO
MIO3HAHUS, HCIIOJIb3YEMBbIMU B (DPU3UKE:
HaOJr0IeHNueM, OTIMUCAaHUEM, U3MEPEHHEM,
IKCTIEPUMEHTOM;

-yMeHHUs 00pabaThIBaTh pe3ybTaThl H3MEPEHUH,
00Hapy>KUBATh 3aBUCUMOCTb MEXIY
(GU3NUECKUMU BeTUYUHAMH, OOBSICHATh
TIOJTy9YEeHHBIC PE3YIIbTATHI U JIEJIaTh BHIBOJIBI,
-c(hOpMUPOBAHHOCTb YMEHUS PEIIaTh
bu3nYecKue 3a/1auu;

-c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSTh
MIOJTy9YCHHBIC 3HAHUS TSI OOBSICHEHUS YCIIOBUI
npoTeKaHus GU3NYECKUX SBJICHUH B IPUPOJIE,
npodeccuoHanbHOM chepe U JuIsl TPUHATHS
NPaKTUYECKUX PEIIEHUH B TOBCEHEBHOM KU3HU;
-c(hOpMUPOBAHHOCTH COOCTBEHHOH MO3UIHH IO
OTHOILIEHHIO K (pru3nyeckoit HHpopmMaruy,
MIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.
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