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1. OBIIIASA XAPAKTEPUCTHUKA PABOYEUN ITPOT'PAMMBbBI
OEIL[EOEPASOBATEJIBHOPI YUYEBHOM JUCHUILJIMHBI OY J1.03
dusuka

1.1. MecTO THCUMIVIMHBI B CTPYKTYP€e OCHOBHOI 00pa30BaTeILHOM
NMPOrpaMMblI

Oo6mreobpazoBaTenpHas yueOHas nucnumuinHa (manee - OY]J[) OV/I. sBusercs
4acThl0  OOfA3aTeNbHOW  TIpeaMeTHOM  obmactu  «EcTecTBeHHbIE — HAyKW»
denepanbHOro rocyJapCTBEHHOT0 00pa3oBaTEIbLHOTO CTaHAapTa CPEAHEro OOIIEero
oOpazoBanus (manee — PI'OC COO). B coorBercTBHM € Y4eOHBIM IIJIAHOM
JTUCITUIUIMHA M3YyYaeTcsl B paMKax 00Ieo0pa3oBaTeIbHOM MOATOTOBKH M BXOJHWT B
nepedeHsb "[IpodunbHbie yueOHbIE TUCIMIUIMHBL" Y4eOHbBIX TUCHIUILINH.

OV/I. ocymectBisieTca B npefenax oOpa3oBaTeIbHON MPOrpaMMBl CPETHETO
podeCCUOHAIBHOTO 00pa3oBaHUs - MPOrPaMMbl TMOJTOTOBKHU CIECIUATIUCTOB
CpeIHEero 3BeHa 1O  chenuaibHOCTH  MHpOpMalMOHHBIE  CUCTEMBI |
nporpammupoBanre B cooTBercTBuM ¢ DPI'OC cpennero obimiero obOpa3oBaHus,
YTBEPKIECHHBIM MIPUKA30M MunobOpHayku Poccun oT 09.12.2016
Nel547,(3apeructpupoBan Munroctom Poccum , peructparmonubsiii Ne ) 110
cneruaabHOoCcTH MHGMOpPMAIIMOHHBIE CHCTEMBl M TIPOTPAMMHUPOBAHUE U TIPUMEPHOU
OCHOBHOM 00pa3oBaTeNbHONM MPOrpaMMbl  CPEIHEr0 O00IIero 00pa3oBaHUS
(omobpena pemieHueM (eaepasbHOr0 y4eOHO-METOIUYECKOTO OOBEIUHEHUS 10
obmmemy o06pazoBanuio, TpoToKoJI OT 28.06.2016 N 2/16-3).

1.2. Pe3yabTaThl 0CBOCHUS 00111€00pa30BaTE/IbHON YUEOHOU M CIUTIIUHBI

1.2.1. JInyHOCTHBIE Pe3yJIbTATHI OCBOCHUSA 00111€00pa30BaTe/IbHON YU4eOHOM
AUCHUNITMHBI

Pabouas mnporpamma OV]I. HampaBieHa Ha CO3JaHHC YCIOBUM IS
JOCTIDKEHUST OOYYaIOIMIMMUCS CIEAYIONUX JMYHOCTHBIX PE3yJIhTaTOB OCBOCHMSI
obpazoBarenbHOM TTporpamMmbl B cooTBeTcTBUM ¢ PT'OC COO:

HaBBIKM COTPYJHUYECTBA CO CBEPCTHHKAMHM, JCTbMH MIJIQJIIIETO BO3paCTa,
B3pOCIABIMU B 00pa3oBaTeNbHOM,  OOIIECTBEHHO  TMOJIE3HOM,  y4eOHO-
HCCIIEIOBATENbCKOM, MPOEKTHOM U APYTUX BUAAX JIEITEIbHOCTH;

- TOTOBHOCTD 1 CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIC CaMOOOpa30BaHUIO,
Ha TPOTSHDKEHUM BCEW KU3HU; CO3HATEIbHOE OTHOIIEHHE K HEMPEPHIBHOMY
00pa3oBaHMIO KaK YCJIOBHUIO YCHENTHOW mNpodheCcCHOHATBHOM M OOIIECTBEHHOM
NEATEeIIbHOCTH.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHMS OOpa30BaTENbHOM MPOrpaMmbl B
cootBeTcTBUU ¢ PI'OC COO packpbIBatOTCsl B CIACAYIOMIMX PE3YJIbTATaX OCBOCHUS
JAHHOMW JUCUUIUIAHBIL:



? YyBCTBO TOPAOCTH M YBAXECHHS K UCTOPUH U JOCTHKEHUSM OTEUECTBEHHOM
¢usnyeckoil Hayku; (U3HUECKH TPaMOTHOE TOBeIeHHE B MPOodeCcCHOHATHLHOU
JESITEIbHOCTH U OBITY MPH 0OpalieHny ¢ mpudopaMu U yCTpOICTBaMU;

? TOTOBHOCTH K MPOJODKEHUIO 00pa30BaHUs M MOBBIIICHUS KBaTH(PUKALIUN B
M30paHHON TpOodEeCCHOHATFHON JESTETbHOCTH M OOBEKTHBHOE OCO3HAHUE POJIH
(GU3nUEeCKUX KOMIIETCHIIUH B 3TOM;

? YyMEHHE HCIOJb30BaTh JOCTH)KEHUS COBPEMEHHON (PH3MYECKON HAayKu U
(Gu3NYECKUX TEXHOJNOTUN ISl TIOBBIIIEHUS COOCTBEHHOI'O MHTEIUIEKTYaIbHOTO
pa3BUTHUS B BEIOpaHHOU TPO(HECCHOHATBHOM eI TEIbHOCTH;

? yMEHHE CaMOCTOATEIbHO JOOBIBATH HOBBIC AJisA ceOsl (PU3MUEcKHe 3HAHMS,
MCIIOJB3YS ISl ATOTO JOCTYIHBIE UICTOYHUKH HH(POPMAIIHH;

? yMEHHuE BBICTpauBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIIECHHS B KOMaHJE IO
pelieHno o0IrX 3a/1ay;

? yMeHue YINpaBisAThb CBOEH IO3HABATEJIBbHON JAEATEIbHOCTBIO, MPOBOIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOTO HHTEJUIEKTYAIbHOTO Pa3BUTHSI.

1.2.2. MeranpeaMeTHbIe pe3yJIbTATHI OCBOCHUA 00111€00pa30oBaTe/1bHOM
Y4eOHOM TUCUMIIMHBI

PabGouass mnporpamma OVY]l. HampaBieHa Ha CO3JaHUE YCIOBUH IS
JOCTI)KEHUST  OOYYaIOMIMMHUCS  CIAEAYIOIIMX  METANpPEAMETHBIX  pe3yibTaToB
OCBOEHUS 00pa3oBartesibHOM nmporpammbl B cooTBeTcTBUN ¢ PT'OC COO:

FOTOBHOCTh U  CHOCOOHOCTH K  CaMOCTOSITEIbHOM  HMH(OPMAIMOHHO-
MMO3HABATEJIbHON NI€ATEIbHOCTH, BJIAJICHUE HaBbIKAMU MOJYYEHHS HEOOXOIUMOM
UHpOpMaIMU U3 CIOBapel pa3HbIX TUIIOB, YMEHHE OPUEHTUPOBATHCS B Pa3IMYHbBIX
UCTOYHMKAX HH(OpMalMM, KPUTHYECKH OLEHUBATh U  HMHTEPIPETUPOBATH
MH(POpPMAIUIO, TOTYYAEMYIO U3 Pa3INYHbIX HCTOUHUKOB;

- YMEHHUE UCIOJIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX U KOMMYHUKalMOHHBIX
texHosorui (nanee - WMKT) B pemieHnr KOTHUTHBHBIX, KOMMYHUKATHUBHBIX H
OpraHU3allMOHHBIX 3a/lad C COONIOACHUEM TpeOOBAaHUN JPrOHOMUKHU, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHMS], IPABOBBIX U ATUUECKUX HOPM, HOPM
nH()OpPMAITMOHHON 6€30MaCHOCTH.

MertanpeameTHble pe3yiabTaThl OCBOCHHS 00pa30oBaTeNIbHOM MporpaMMmbl B
cootBeTcTBUM ¢ PI'OC COO packpbIBatOTCS B CIEAYIOLIMX PE3YJIbTaTax OCBOCHHUS
JAHHOM TUCUUIIIINHBI:

? WCHOJB30BAHHME PA3IUYHBIX BHUJOB I[MO3HABATEIILHOM JESITENIBHOCTU ISt
pemieHuss (QU3MYECKUX 3a]ay, NPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHUS
(HabmrosieHust, oMMCaHUsl, U3MEPEHUSs, SKCIEPUMEHTA) ISl M3YUYEHUS Pa3IMYHbIX
CTOPOH OKPYKaIOIIEeHW 1EUCTBUTEIBLHOCTH;

? HWCIONBb30BAaHWE OCHOBHBIX WHTEJUIEKTYaJbHBIX ONEpPALMid: MOCTAaHOBKU
3amaun, (pOpMyIHpOBAHUS TUIIOTE3, aHAM3a U CHUHTE3a, CpPaBHEHHUs, 0000IIEHMUS,



CUCTEMATU3AllH, BBIABICHUS NPUYNHHO-CIICICTBEHHBIX CBA3EH, IIONCKA AHAJIOTOB,
(GopMynupOBaHUA BBIBOJIOB [UUISl H3YYEHHS] pPa3IMYHBIX CTOPOH (PU3NYECKUX
OOBEKTOB, SBJICHUI U TMPOLECCOB, C KOTOPHIMHU BO3HHMKAET HEOOXOAMMOCTb
CTaJIKUBAThCS B MpodeccuoHaIbHOM cdepe;

? YyMEHHE TeHEepUpOBaATh UACH U ONPENENsATh CPEeICTBA, HEOOXOAUMBIE TSI UX
peanuzanuu;

? YyMEHHE MCIOJb30BaTh PA3JIMUHbIE UCTOUYHUKH JJIA MOTYyYeHUs PU3NYECKON
MH(OpMaLMK, OLIEHUBATh €€ JI0CTOBEPHOCTB;

? yMEHHUE aHATM3UPOBATh U MPECTABISTh HH(DOPMAILIMIO B PA3TUYHBIX BUJIAX;

? yMeHHe MyOINYHO MPEICTaBIATh PE3yIbTaThl COOCTBEHHOTO MCCIIEOBAHMUS,
BECTH JUCKYCCUHU, JOCTYIHO W TapMOHHUYHO cOYeTas coJepKaHhue H (POpMBI
peICTaBIsIEMON HHPOPMAIUH.

1.2.3. IIpeameTHbIE pe3yJIbTATHI OCBOCHHSA 00111€00Pa30BaTe/IbHON yUeOHOI
TUCUMILTAHBI

PaGouas nporpamma OVY]l. HampaBieHa Ha JOCTHXKEHHE OOYYaIOIIUMUCS
CJIEYIOIIUX INPEIMETHBIX PE3YyJbTaTOB OCBOCHMS IHCLHUILIMHBI B COOTBETCTBUU C
dI'OC COO:

- c(hopMHPOBAHHOCTH MPEICTABICHUM O POJIM U MecTe (PU3UKH B COBPEMEHHOM
HAay4YHOM KapTUHE MHpA; MOHUMaHHE (PU3HYECKOW CYUIHOCTH HaOJI0JaeMbIX BO
BcenenHol siBeHUH; MOHMMaHUE POiAM (PU3UKK B (OPMHUPOBAHUU Kpyrozopa H
(YyHKUIHMOHATBHOM TPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUs MPAKTUYECKUX 3a/1a4;

- BJIaJICHUE OCHOBOIIOJIaratoIuMH buznIeCKUMu MOHATHUSAMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSMHU; YBEPEHHOE MOJIb30BaHUE (HUZUUYECKOM
TEPMUHOJIOTUEN U CUMBOJIMKOM;

- BJIAJICHWE OCHOBHBIMU METOJIaMH HAy4YHOT'O IO3HAHUS, MCIOJIb3YyEMBIMU B
dusuke: HaOIIOZCHUE, ONUCAHNE, U3MEPEHHE, SKCIIEPUMEHT; YMEHUsI 00pabaThiBaTh
pe3ynbTaThl HM3MEpEHUi, OOHApY)KHBaTh 3aBUCUMOCTh MEXKAY (PU3HUECKUMU
BEJMYMHAMU, OOBSICHATH MOJIYUCHHBIEC PE3YJIbTATHI U JI€JIaTh BHIBObL

-c()OpMHUPOBAHHOCTH YMEHHUA peliaTh PU3NUECKHUE 3a7a4u;

-cpOpPMUPOBAHHOCTh ~YMEHHSI TPUMEHSITh TIOJYYCHHBIC 3HAHHUS A
OOBSCHEHHSI YCJIOBHM TMPOTEKaHUs (UBMYECKUX SBJICHUA B TPHUPOAEC H IS
MPUHATHS TPAKTUYECKUX PEIICHUI B MOBCEIHEBHOMN KU3HU;

-c()OpPMHUPOBAHHOCTh COOCTBEHHOM MO3WIIMM 110 OTHOIICHUIO K (PU3HUECKOit
uH(pOopMaIK, MOJTy4aeMO U3 Pa3HbIX HCTOYHUKOB.

1.3. IIpoduibHas cocTaBiasiiomas (HAMPaBJIEeHHOCTh) 0011e00pa30BaTeIbHOM
Y4eOHOM JUCHMILTHHBI

N3yuenune nucuummuael OY /1. ocymectsusercss B pamkax IIIICC3 ¢ yuetom



npodeccuoHaNbHOM HAMPaBIEHHOCTH creluaibHOCTH VH(OpMalnoHHbIE CHCTEMBI
U TPOTpaMMHUpPOBAaHUE 32 CUET MEXIPEAMETHBIX CBS3€M C AUCHUILTHHAMHU
npo(hecCHOHATFHOTO Y4€OHOTO IUKIIA.

[IpodunbHoe wu3ydeHue oO0IIEe00pa3oBaTEIbHON Y4EOHON  JTUCHMILIMHBI
«Dusnkay 00ecreynBaeTCs  BBIMOJTHCHHEM  3aJlaHuil  OOydYalIIUMHUCA — TI0
CaMOCTOSITENILHOM ~ paboTe  TMOJOOpaHHBIX  TpernojaBareleM C  y4eToM
po(heCCUOHATTLHON JIEATEITHPHOCTH, BBITOJIHEHUEM WHAWBUIYAIBHBIX MPOCKTOB, a
TAaK)K€  CaMOCTOSITENIbHOTO  M3Y4YEHHUS  JIOMOJHUTEIBHOTO  MPOQPECCHOHATBHO
3HaYUMOT0 MaTepHaa.



2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJILHOM

YYEBHOU JUCIHHAITINHBI
2.1. O0bem 001e00pa3oBaTebHON Y4€0OHOM JUCUUIJIMHBI U BUbI Y4eOHO
padoThbI
. Oobem
Buj yueOHoi1 padoThI 4ACOB
O06bem 00pa3oBaTeIbHOI MPOrPaMMBI IO IUCIUIIIUHE 159
PaboTa oOy4Jaronmxcsi BO B3aUMOJICHCTBUHU C IIPEMO/IaBaTeiieM 148
B TOM YHCJIE:
Jlexnms 126
JlaGopaTopHas pabota 22
ITpomexyrouHas aTrrectamnus B popme dK3aMeHa 11




2.2. TemaTu4ecKHii IVIaH U coiepkaHue 001eo0pa3oBarebHON yueOHo# Aucuuniauabl OY 1.03 ®dusuka

HauMenoBanue
pa3aesioB U TeM

Conep:xanue y4ye0OHOro MaTepuasa, 1ad0paTopHble U MPAKTHYECKHE PadoThl,
CcaMOCTOSITe/IbHASA padoTa 00yuawuuxcs, popMbl OpraHu3anuu 1esiTeJIbHOCTH
o0yuyaruuxcsi

KoJ1-Bo yacoB

1

2

w

Pasznea BBenenue

(o]

Tema 1.1 Benenue

Conepxxanue yueOHOro MaTepHaia:

Conepxanme yueOHoro Matepuanadusuka - Hayka o npupoje dusmka —
¢dbyHIamMeHTalbHas HayKa O Ipupojae. EcTecTBeHHOHAaYUHBIH METO/I TO3HAHUS, €TO
BO3MOKHOCTH U I'PaHMIIbI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOpHs B IIpoliecce
MO3HaHUs MpUpoabl. MoaenupoBanue GU3NIECKHX SIBICHUH U TiporieccoB. Ponb
IKCIIEPUMEHTA U TEOPUH B IPOLIECCe TO3HAHUS PHPObl. PU3HUECKHE 3aKOHBI.
I'panu1p! npuMeHUMOCTH (hU3NYECKUX 3aKOHOB. [IoHATHE O Pr3HYecKoil KapTHHE
mupa. 3Hauenue pusuku npu ocsoeHnu npodeccuii CI10 u cnenmansroctet CIIO.
dusnyeckue BenMYUHBI U UX n3Mepenns Ousnveckas BennunHa. [lorpemHoctu
M3MEpeHnH PU3MUeCKuX BeNWYrH. MeXayHapoIHasi CHCTEMa eIMHUIY

WuctpykTax nmo Texuuke 6e3onacunoct.Jlaboparopuas padorta 10mnpenenenue
IJIOTHOCTH BEUIECTBA

3aKOHBI
MOCTOSTHHOI'0 TOKA

4 IIpomexxyTouHas
aTTecTanus

Copepxanrie yueOHOT0O MaTepHana;
JubdepennmpoBansblii 3a4€T

Pa3nen Mexanuka

24

Tema 2.1 Kuuemaruka

Coneprxanne yueOHOT0 MaTepuara:

Conepxanne yuedHOro MatepranaOCHOBHbIE MOHATHS KUHEMAaTHKUMeXxaHU4ecKoe
newkenue. [lepememenue. [1yte. CkopocTts. Y ckopeHue.
Tpaekropusi/lemoncTpanyu. 3aBUCUMOCTh TPAEKTOPUH OT BHIOOpPA CHCTEMBI
oTcyeTa. Buabl MexaHn4eckoro ABuxkeHus. KnnemMatruka npsMoJuHEHOTO
JIBHKEHUAPaBHOMEPHOE NMPSIMOJIIMHENHOE JBUKEHUE. PaBHOIIEpEMEHHOE
NpAMOJIMHENHOE ABMKEeHHE. KHEMaTHKa BpalaTesibHOTO JBHKeHUs i PaBHOMEpHOE
JIBUKEHHE M0 OKpyKHOCTH. CBOOOIHOE TafieHue. J[BrkeHne Tena, OpoieHHOTo Mo/
YIJIOM K TOpU30HTY.Penenne 3a1ay Ha KHHEMATHKY

Tema 2.2 3aK0HBI
mexaHnuku HeroToHa

Copepxanre yueOHOTO MaTepHana;
Conepsxanne yueOHOro Mareprana3akoHsl Mexanukn Herorona Cuia. Macca.




Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPaKTHYEeCKHe PadoThl,

HanmeHoBanme
caMocTosiTeJIbHAsI padoTa o0yyawmmxcs, GopMbl OpraHu3aunu J1esiTeJIbHOCTH Koua-Bo yacon
pa3iesioB U TeM
o0yuyarmuxcsi
1 2 3
Ilepssiii 3akoH HetotoHa. Bropoii 3akoH HetoToHa. OCHOBHOI 3aKOH KJIaCCUYECKOMN
nuHamuku. Tpetuit 3akoH HetoToHa. JleMoHcTpanuu. 3aBUCUMOCTh YCKOPEHUS TeJla
OT €r0 MacChl U CUJIbL, JeHcTBYIOMIEH Ha Tesno. CroxxkeHue cuil. PaBeHCTBO U
MIPOTUBOMNOJIOKHOCTb HAMIPABIICHUS CHJI JICHCTBHS U IPOTUBOACHCTBHUS.
3aBHCUMOCTB CHJIBI YIIPYTOCTH OT Aedopmaruu. Cuisl TpeHus. MexaHnueckue
CHJIBI B IPUPOJIE. 3aKOH BCEMUPHOTO TATOTEHUS 3aKOH BCEMUPHOTO TATOTEHUS.
I'paBuTanmonnoe nozie. Cuna tspkectu. Bec. CnocoObl usmepenus Macesl Ten. Cuisl
B MexaHMKe.Pemienue 3aa4 Ha OCHOBHOE ypaBHEHUE IUHAMUKH
Tema 2.3 3aKoHBI Coneprxanue yueOHOro MaTepuara: 8
COXpaHEHHUsI B Copepxanne yueoHoro MatepuanaliMnynbsc cuiibl. 3aKOH COXpaHEHUS UMITYJIbCa
MEXaHUKE Nmnynbe. 3akoH coxpaHeHus uMiyibca. PeaktuBHoe nBuxenue. Pabora u
MOIIIHOCTh B M€XaHU4ecKuX siBneHusxPaboTa cuibl. PaboTa moTeHIIMaNbHBIX CHIL.
MoutHocTh. MexaHnuueckas SHeprusi. 3aKOH COXPaHEHUs! JHEPTUU DHEPIUs.
Kunernueckas sneprus. [loTenunansHas sHeprus. 3aKOH COXpaHEHHUS
MexaHuueckol sHepruu. [IlpuMenenue 3akoHoB coxpaHeHus. Pemienne 3a1ad Ha
3aKOHBI COXPaHEHUs
Tewma 2.4 Cratuka Coneprxanne yueOHOT0 MaTepuara: 2
Cratuka. Pemienue 3a/1a4 Ha CTaTUKY
Paznen OcHOBBI 30
MOJIEKYJISIPHOM
(pu3uku u
TePMOAUHAMHUKHU
Tewma 3.1 OcHOBBI Coneprxanne yueOHOT0 MaTepuaa: 6
MOJIEKYJISIPHO- Coneprxanue yueOHoro MatepuanaOCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOpHUH.

KMHETUYECKOU TEOPUH

WNneanbHblil ra3 OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOIN TEOpUH.
Pa3zmeps!l 1 Macca Mosiekys u aToMoB. bpoyHoBckoe nBmxenue. Auddysus. Cuiisl n
SHEPTHUs MEKMOJIEKYJISIPHOTO B3auMoecTBusl. CTpoeHHe ra3000pa3HbIX, KUIKUX U
TBepAbIX Tel. CKOPOCTH JBMKEHMS MOJIEKYJ U UX U3MepeHue. MneanbHslii ras.
HasneHne raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETHYECKON TEOPUH I'a30B.
Temneparypa u ee usmepenue. TepMoaguHaMUUYecKas IIKaJla TEMIIEpaTyphl.
VYpaBHEHHE COCTOSHUSA UACATBHOTO raza. MossipHas razosas

nocrostHHast. JlemoHcTpanun. JIBrkenne OpoyHoBckux yactull. Jud¢ysus.'a3oBble
3aKoHbIl ‘a30BbIe 3aKOHBI. AOCOIIOTHBIN HYJIb TEMIIEpaTyphl. JleMoHCTpauu.




HauMenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPaKTHYEeCKHe PadoThl,
caMocTosiTeJIbHAsI padoTa o0yyawmmxcs, GopMbl OpraHu3aunu J1esiTeJIbHOCTH
o0yuyarmuxcsi

KoJ-Bo yacoB

1

2

N3menenue naBiaeHus raza ¢ ©3MEHEHHEM TEMIIEPATYPbI ITPU OCTOSHHOM 00beMe.
W3orepmuueckuit u n300apHbIi mporecchl. Pemenue 3aa4d no ra3oBbIM Mpolieccam

Tema 3.2 OcHOBBI
TEPMOIUHAMUKHN

Copepxanre yaeOHOTO MaTepHana;

Coneprxanne yueoHoro marepuanaBryrpennss sneprus. Pabora raza. [lepsoe
Hayayo TepMoiuHaMUKU. OCHOBHBIC MIOHATHS U OnlpesiesieHus. BHyTpeHHss sHeprust
cucTeMbl. BHyTpeHHsIs sHeprus uaeaibHoro rasa. Pabora u remnora kak popmbl
repenayy SHepruu. TermoeMKoCTh. Y JeinbHas TeIoeMKocTh. [lepBoe Hayano
TepMOIUHAMUKU. MI3MeHeHne BHYTpeHHEH SHEPTUH IMyTeM TeIJI000MeHa,
coBeplieHUs paboThIA 1uadaTHblil npouecc. TemnooomeH. Bunabl Tennoodmena.
Omneit [xxoynsa-Jlenna/lemoncrpannu. 3MeHeHue BHYTpEHHEN SHEPIUU Tell TPU
coBepIIeHuH padboThl. TeroBbie mpolecchl, uX GopMysibl. Y paBHEHUE TETIOBOTO
OanmaHcaYpaBHeHUE TeIIOBOro 0ananca. Bropoe Hayano TepMOIUHAMUKH.
TennoBbie gurarenu T emoBelie ABUraTenu. [I[puHIMN AEHCTBUS TEIIIOBOM
MamuHbl. KII1/] TeruioBoro aeuratens. XoaoauibHble MaliMHbl. OXpaHa npUupobl.
JeMoHcTpanmu. Mozaenu TeroBbIX IBUraTeneil. Permenne 3a1ay Ha ypaBHEHUE
TEIUIOBOTo OanaHca

10

Tema 3.3 Arperarnblie
COCTOSIHUSA U (pa30BbIe
nepexoabl

Coneprxanne yueOHOT0 MaTepuara:

ITapoo6pazoBanue. CBoiicTBa mapoB. BiaxkHOCTh BO31lyxa, ee 3HaueHneCBONHCTBA
napoB. Mcnapenne u konneHcanus. HacslmeHHbli nap U ero CBOKWCTBA.
AOGcoutoTHAs M OTHOCHUTENbHAS BIAXHOCTh BO3ayxa. Touka pockl. Kunenue.
3aBUCUMOCTh TEMIEpaTypbl KUIIEHUs OT AaBieHus. [leperpeTsiii nap u ero
HCII0JIb30BaHNE B TeXHUKE.JleMoHcTpanyu. Kunenue Bobl IpU NOHUKEHHOM
nasneHuu. [lcuxpomerp u rurpomerp.CBoiicTBa )KuaKOCTEHCBOICTBA JKUAKOCTEN.
XapakTepuCTUKa JKUJIKOIO COCTOSIHUSA BelecTBa. [I0BepXHOCTHBIN CIIOM KUIKOCTH.
DHeprus MOBEPXHOCTHOTO CJI0sl. SIBIEHUS Ha TpaHUIIE )KUJIKOCTH C TBEPIBIM TEJIOM.
Kanunnsipuele siBnenus.JleMoHcTpanuu. SIBneHus NOBEPXHOCTHOIO HATSHKEHUS U
cMaunBaHug.CBoiicTBa TBepIbIX TEICBOMCTBA TBEPABIX TEN. XapaKTEPUCTUKA
TBEPAOI0 COCTOSTHUS BEIIECTBA. YTIPyTrue CBOMCTBA TBEPABIX Tel. 3aKoH ['yka.
Mexanndeckue CBOMCTBA TBEpAbIX Tel. JleMoncTpanuu. Kpucrtamisl, amopdHbIe
BEILECTBA, KUIKOKpUCTAUIMUECKHE Tela. TennoBoe pacimpernue tenTemiosoe
pacuIMpeHye TBEPIbIX Tel U )KuAKocTel. [[puMeHeHne TenaoBoro pacimpeHus
[TnaBnenue. Cy6numanus. Jluarpamma paBHOBECHBIX cocTosiHMi [TnaBnenue u
KPHUCTAJUIU3ALUS.
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HauMenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPaKTHYEeCKHe PadoThl,
caMocTosiTeJIbHAsI padoTa o0yyawmmxcs, GopMbl OpraHu3aunu J1esiTeJIbHOCTH
o0yuyarmuxcsi

KoJ-Bo yacoB

1

2

w

JlabopaTopHas pabora 201peesieHne BIaKHOCTH BO3TyXa

JlabGopaTopHas padorta 3 Onpenenenue ko PuIueHTa JMHEHHOTO PACITUPEHHS
BEIIECTBA

Paznen
JIeKTPOIMHAMHUKA

47

Tema 4.1
DIIEKTPUUYECKOE TT0JIE

Conepxkanue y4eOHOTO MaTepHaia:

Conepsxkanne yueOHOro MarepuaialdiaeKkTpudeckoe noye. HampsikeHHOCTb.
[Torennuan. DnexTpuyeckue 3apsiibl. 3aKOH coxpaHeHus 3apsaja. 3akoH Kysona.
Onexrpudeckoe noie. HanpsokeHHOCTD anekTpudeckoro mosst. [puamun
cynepnosunuu nojuei. [lorenuuan. Paznocts noTeHnnanoB. DKBUNOTEHIIMATbHbIE
ITOBCPXHOCTH. CBsi3b MCKAY HAITPAKCHHOCTBIO X PA3HOCTBIO IMOTCHIMATIOB
ANIEKTPUYECKOro mmouist.JleMoncTpanyu. BzanmoneiictBue 3apsokeHHbIX Ten.Pabora
AIIEKTPUUYECKOTO TOJIS 110 IIEPEMENICHHUIO 3apsiia. [[pOBOIHUKH 1 IUAIIEKTPHUKH B
AIIEKTPUYECKOM 1oJie PaboTa cuit 37eKTpoCcTaTHuecKoro mos. J{uaieKTpuky B
anekTpuueckoM noje. [lonspusanust 1uanekTpuKoB. [IpOBOAHHUKH B AIEKTPHYECKOM
nose. JlemoHcTpauuu. [IpoBOAHUKH B 3NIEKTPUUYECKOM T0J1€. J{UAIeKTpUKH B
anekTprueckoM noje. KoHneHcaTopbIDIeKTpOeMKOCTh TIPOBOJHHKA.
KonnencaropsiKonnencatopsl. Bunbl konaencaropoB. CoeiMHEHUE KOHAEHCATOPOB
B OaTapero. DHeprus 3apsKeHHOI0 KOHAEHCAaTopa. DHEPTUsl AJIEKTPUUYECKOTO MOJIS.
Jlemonctpanuu. KonaencaropeiPenenne 3agad no TeMe «JeKTPUYECKOe MOJIe»

Tema 4.2 3akoHBI
IIOCTOSIHHOT'O TOKAa

Coneprxanne yueOHOT0 MaTepuaa:

Copep:xanne yueOHOro MaTepuana DIeKTpudeckas 1ernb. Benndyunsl,
XapaKTePU3YIOIINE AICKTPUUECKYIO IeTh Y CJIOBHSI, HEOOXOIUMBIC JIS
BO3HUKHOBEHUS U TIOJICPKAHUSI DJICKTPUUECKOTO Toka. Criia TOKa U TNIOTHOCTh
TOKa. 3aBHCUMOCTb JICKTPHUECKOTO COIMPOTUBIICHUS OT MaTepraa, JUIMHbI H
TUIOIA/IA TIOTIEPEYHOTO CEUEHUS TPOBOHUKA. 3aBUCUMOCTD DJIEKTPUIECKOTO
COITPOTUBJICHUA ITPOBOAHUKOB OT TeMHepaTprI.COGJII/IHeHI/Ie IMPOBOJHUKOB. 3aKOHEI
Owma. CoequHeHNE HCTOYHUKOB AJIEKTpUUYECcKOi sHeprun3akon OMa JJisd ydacTKa
nern 6e3 DJIC. DnexkTpoaBIKyIIas CHUila UICTOYHUKA TOKa. 3akoH OMa 1S TTOTHOM
nenu. CoenquHeHne MPoBOTHUKOB. CoeTMHEHNE HCTOUHUKOB AJIEKTPUIECKOM
sHeprum B 6arapero. PaboTa m MOIITHOCTH DJIEKTPUUYECKOTO TOKA 3aKoH JIKOoyms—
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HauMenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPaKTHYEeCKHe PadoThl,
caMocTosiTeJIbHAsI padoTa o0yyawmmxcs, GopMbl OpraHu3aunu J1esiTeJIbHOCTH
o0yuyarmuxcsi

KoJ-Bo yacoB

1

2

Jlenma. PaboTa 1 MOIITHOCTE 2JIEKTPUYECKOTO TOKA. TeroBoe IelicTBHUE TOKA.
HemoHcTpanuu. TeniaoBoe AEHCTBHUE JIEKTPUUECKOTO TOKa. Perenue 3a1a4 Ha
3aKOHBI TIOCTOSIHHOTO AJIEKTpUIecKoro Toka JluddepenmpoBanupiii 3aueT

JIaboparopHast pabota 40npeneneHne yaeabHOrO COMPOTHUBRIICHUS BEIIECTBA
POBOIHUKA

JlaboparopHas padota SOnpenenenue 3¢ U BHYyTPEHHETO COMPOTUBIICHUS
HMCTOYHHMKA AJICKTPUUYECKON SHEPTUU

JlaboparopHast pabota 6lccieoBanne 3aBUCHMOCTH MOIITHOCTH JIAMITBI
HAKAJIMBAHUS OT HAIIPSDKEHMSI Ha €€ 3a)KMMax

[TpomesxyTouHas aTTecTanus
JuddeperumrpoBanHbiii 3a4ET

Tema 4.3
DIIEKTPUUECKHUI TOK B
pa3IMYHBIX Cpeaax

Copepxanue yueOHOr0o MaTepHana;

TepMosnexkTpuueckue sBJIeHUs. DNEKTPUUECKUHN TOK B

NIEKTPOIUTAX DIIEKTPUUYECKHM TOK B MeTaJUIax. DIEKTPOHHBIN ra3. Pabora BeIxoaa.
DNeKTpUUECKUN TOK B 3JIEKTPOIUTAX. DnekTposns. 3akoHsl Dapanes. [Ipumenenue
AJIEKTPOJIN3A B TEXHUKE. DJIIEKTPUUYECKHUI TOK B ra3ax U BaKyyMeOJIEKTPUUECKUI TOK
B razax u Bakyyme. Monuzanus raza. Bunbl razoBsix pa3psanos. [lonstue o mia3zme.
CBolicTBa M IPUMEHEHUE IIEKTPOHHBIX IIyYKOB. JJIEKTPUUYECKUH TOK B
MOJIYTIPOBOIHUKAX DJIEKTPUUECKUN TOK B MOIYNPOBOAHMKAX. [ToynpoBoiHUKH.
CoOcTBeHHas U MPUMECHas! MPOBOAMMOCTH MOJIYIPOBOTHUKOB.
[TonynpoBoauKOBBIE TPpUOOPHI. JlemoHcTparuu. CoOCTBEHHAs U TPUMECHAs
ITPOBOAMMOCTH NOXYNpOBOAHUKOB. [lonynpoBoaunkoBsli auoj. TpaH3ucrop.

10

Ha60paTopHa;[ pa60Ta 7OHpC,Z[G.HCHI/IG QJICKTPOXUMHNYCCKOTI'O 9KBUBAJICHTA MCIIU

JlaGoparopHas pabota 8/3yyeHne CBOWCTB MOJTYIPOBOJHIUKOBOIO 1M0J1A

Tema 4.4 MaruutHoe
oJie

Coneprxanne yueOHOTO MaTepuaa:

Copepxanne yaueOHOr0o MaTepranaMarHuTHOE TMoJIe Pa3IMYHBIX TOKOB. BeTndnHsI,
XapaKTePU3YIOIINEe MAarHUTHOE MoJeBeKTOp MHAYKIIMY MarHUTHOTO noJid. [lericTBue
MAarHUTHOTO TOJIS HA MPSMOJIMHENHBIN MPOBOAHUK C TOKOM. 3aKOH AMIiepa.




HauMenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPaKTHYEeCKHe PadoThl,
caMocTosiTeJIbHAsI padoTa o0yyawmmxcs, GopMbl OpraHu3aunu J1esiTeJIbHOCTH
o0yuyarmuxcsi

KoJ-Bo yacoB

1

2

Hemonctpauuu. OnbIT Dpcreaa. BzaumoaencTBre npoBOAHUKOB ¢ TOKAMH.
DnekTpoaBuraTenab. B3anmoneiictBue MarHuTHBIX MoJiel. [[Brxenue 3apsaa B
MarHuTHOM Tosie B3aumMopeiictBue TokoB. MaruuTHbIi 10ToK. Padora mo
MEePEMEIICHUIO IPOBOIHUKA C TOKOM B MAarHUTHOM ToJie. [[elicTBUe MAarHUTHOTO
noJist Ha BroKymuiics 3apsa. Cuna Jlopenna. Onpenenenue yieabpHOro 3apsja.
YckopuTenu 3apsskeHHbIX yacTuil. Penenue 3a1a4 no teme «MarHuTHOE 1MoJiey

Tema 4.5
DJIeKTpOMarH|THAs
AHAYKIWS

Coneprxanue yueOHOTo MaTepuaa:

Copepxanue yueOHOro MaTepranaldaeKTpPOMarHUTHAS
MHAYKIUSDNEKTpOMarHuTHas MHAYKLUs. BuxpeBoe anexkrpuueckoe nosue. JHeprust
MarHMTHOTO TOJIS. SIBJIeHHE 371eKTPOMAarHUTHON UHIYKIIMH U 3aKOH
3JIEKTPOMArHUTHON MHAYKIMK Papazes. [Ipasuiio Jlenna. lemoHcTpanmm.
DnekTpoMaruuTHas UHAYKIUsA. 3aBucuMocTb J/]C caMOMHIYKIIMK OT CKOPOCTH
W3MEHEHUS CUJIbl TOKA U MHIYKTUBHOCTHU MIPOBOJIHMKA. pabOTa 3JIEKTpOoreHepaTopa.
Pemenue 3aia4 no 351eKTpoOMarHUTHON MHAYKIUKUBHXpEeBOe AMeKTpUyYecKoe moJie.
Camounnaykuus, e€ sennunHbl CamonHayKuusa. MHAYKTUBHOCTD.

Pa3zgen KoJsedanus u
BOJIHBI

12

Tema 5.1 Konebaunus u
BOJIHBI

Copepxanre yueOHOT0O MaTepHana;

Mexannueckue koneOanus 1 BonHbIMexannueckue konebanus. KonebarensHoe
nBkeHue. ['apmonnueckue koaedanus. CBOOOAHbIE MEXaHUYECKHE KOJIeOaHusl.
JIuneiiHble MeXaHUYECKHE KoJiebaTenbHble CUCTEMBI. [IpeBpallienne s3Hepruu npu
KosiebaTenbHOM JIBHKEeHUH. CBOOOIHBIE 3aTyXalOl1e MEXaHHYeCKHe KoJeOaHusl.
BreinyxaeHHble MexaHnuyeckue koynedanus. Ynpyrue BojHsl. [lonepednsie u
MIPOOJIbHBIE BOJIHBI. XapaKTEepUCTUKH BOJIHBL. Y paBHEHHE TUIOCKON Oeryien
BoJIHBI. IHTepdepennns BonH. [Tonstue o nudpakuuy BojiH. 3ByKOBbIE BOJIHBI.
VYabpTpasByk u ero npuMeHnenue.llepemennsiit TokllepemenHnslil Tok. I'eneparop

IMEPEMEHHOTO TOKA. EmkocTHOE 1 HWHIAYKTUBHOC COIIPOTUBJICHUA IIEPEMEHHOTO TOKA.

3akoH OMa 1151 JIeKTPUYECKOH 11N epeMeHHoro Toka. PaboTa u MOIIHOCTh
nepeMeHHoro Toka. ['enepatopsl Toka. TpancgopmaTtopsl. TOKHM BHICOKOH YaCTOTHI.
ITonyuenue, nepeaaya U pacpeeIeHUE MIEKTPOIHEPTUU. [leMOHCTpaLuu.
Kongencarop B 1enu nepemMeHHoro Toka. Katyiika B 11enu nepeMeHHOro ToKa.
Pe3oHaHc B nocie10BaTeNbHON LIETH IEPEMEHHOT0 TOKA. DJIEKTPOMAarHUTHBIE
Kos1e0aHusl U BOJIHBI DJIEKTPOMarHuTHbIE KosiebaHusi. CBOOO HbIE

12




HauMenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPaKTHYEeCKHe PadoThl,
caMocTosiTeJIbHAsI padoTa o0yyawmmxcs, GopMbl OpraHu3aunu J1esiTeJIbHOCTH
o0yuyarmuxcsi

KoJ-Bo yacoB

1

2

AJIEKTpOMAarHuTHBIE KojeOanus. [IpeBpaiienne sHeprun B KojaedbaTeIbHOM KOHTYpE.
3aryxaromue 3JIeKTpOMarHuTHbIe Koebanus. I 'eHepaTop He3aTyxaromux
9JIEKTPOMATrHUTHBIX KoJIeOaHUH. BeIHYX/I€HHBIE STICKTPUYECKHE KOJIeOaHusl.
DNEeKTPOMarHUTHbIE BOJHBI. DJIEKTPOMArHUTHOE 110J1e€ KaK 0COOBIH BU MaTepUH.
Bubpatop I'epria. OTKpbITHII KONeOaTenbHbIiH KOHTYP. [lemoncTpau. CBoOOIHBIE
3JIEKTpOMarHuTHbIe KojeOanus. M3nydeHne u mpueM 3JeKTpOMarHUTHBIX
BoJiH.Permienne 3agad no remMam «JIeKTpOMarHUTHBIE Kosiebanus. [lepemMeHHbIi
Tok»®PU3nUUecKre OCHOBHI paanocs3u. Pagnonokanusalizodperenue paguo A. C.
[TonoBemm. IloHATHE O pagnocBs3u. [Ipumenenne 3IeKTPOMarHUTHBIX BOJIH.
Jemoncrpanuu. Pagrocssisb.

JlaboparopHas padota 90npeaenenre nepuoaa U yCKOPeHHsl MaTeMaTHu4eCcKOro
MasiTHUKa

Pa3znea Onruka

14

Tema 6.1 Onrruka

Coneprxanue yueOHOT0 MaTepuara:

Conepxanue yueonoro matepuanllpupona ceera. 3aKoHbI OTpaXKEHUS U
npenomMienus ceerallpupona ceera. [IoHATHE 0 KOPITYCKYIIPHO-BOJIHOBOM IIPUPOAE
cBeTa. CKOpOCTh pacIpOCTPAaHEHUs CBETA. 3aKOHBI OTPAXKEHUSI U ITPETOMIICHUS
cgeta. [lonHoe oTpaxkenue. JlemoHcTpauu. 3aKOHbI OTPAXKEHUS U TPETOMIICHUS
csera. [lonHoe BHyTpeHHEee oTpakeHue. Onrtudeckue npuoopslJInn3bl. Xox tyueit
munH3axJIun3el. ['na3 kak ontuueckas cucrema. Ontudeckue npudopsl.Pernenne
3aJ]a4 Ha 3aKOHBI OTPAKEHUS U PETOMIIEHUS CBeTa, (POpMyTy TOHKOH
muH3bIHTEepdepennys, Audpakius u noyuspusanus ceeta. /lucnepcus ceera
BonHoBsle cBoiicTBa cBeTa. HTepdepenus ceera. KorepeHTHOCTh CBETOBBIX
nyyeil. UnTtepdepennns B TOHKUX ieHkax. [Tomocs! paBHo# TonmuHel. Konbia
Herorona. Mcnons3oBanue nHTEpQEepeHIINY B HayKe U TexHuke. JJudpakuus cera.
Judpakmus Ha menu B mapayienbHbIX dydax. [udpakmuonnas pemerka. [Tonstue
o ronorpaduu. [onspuzanus nonepeunsix BoiH. [lonspuzanus csera. /[BoiiHoe
nyuenpenomiienue. [Homssponael. Jucnepcus csera. Bunbl cnektpoB. CrieKTpsl
ucnyckanus. Cnekrpsl nornomenus. Ionspusanus ceera. [lonyuenue criekrpa ¢
oMouIbio pu3Msl. [lomydyeHue crekrpa ¢ moMoubo JuGPaKIMOHHON peIeTKH.
Cnexrpockornsl.[lemonctpauuu. Marepdepennus csera. Judpakuuns
ceeta.@oToMerpusi. Pemenue 3agay Ha poToMeTpuUyecKre BETNUNMHBI
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Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPaKTHYEeCKHe PadoThl,

HanmeHoBanme
caMocTosiTeJIbHAsI padoTa o0yyawmmxcs, GopMbl OpraHu3aunu J1esiTeJIbHOCTH Koua-Bo yacon
pa3iesioB U TeM
o0yuyarmuxcsi
1 2 3
DOTOMETPUUECKHUE BETUUMHBI. 3aKOHBI OCBEIIEHHOCTH
2
JlaboparopHast pabora 100mnpenencHue mokasarens NpeIoMISHUS CTeKIIa
2
JIaboparopHast pabota 11 OmnpenencHre ONTHYECKON CHIIBI TUH3BI U €€ TJIaBHOTO
(hOKYCHOTO pacCTOSIHUS
Pasznes DieMeHTBI 14
KBAHTOBOM (PM3UKH
Tema 7.1 KBantoBas Copepxanue yueOHOr0o MaTepHana; 6
OINTHKA Copepxanue yuebHoro marepuanalllkana snekTpoMarHuTHbIX BOJIH. KBaHTOBas
runore3ay apTpaduoneroBoe U HHGpaKpacHoe U3TydeHus. PEHTTeHOBCKHE Ty4H.
Nx npupona u coiicta. TemtoBoe uznydenue. Pacripenenenye sHepruu B CieKTpe
abcomoTHO u€pHoro Tena. KBantosas runoresa [1nanka. ®otonbl. @oTodddexT.
JlaBneHue CBETa U ero XMMHUYecKoe eiicTBre BHemHNN (OTOIIeKTpUIeCKuit
s dekr. Buyrpennuii poroaddext. Tumbl pororiemenTos. [lapienue
ceta./lemoncrparuu. @ororddekr.Pemenne 3ana4y Ha ypaBHeHHe DUHIITEHHA 1O
dhoTordpdexty
Tema 7.2 ®usnka Coneprxanne yueOHOT0 MaTepuara: 8

aToMa M aTOMHOTO
sapa

Conepxanue yuebnoro MatepuanaCrpoenue atoma. Crpoenue siipa aromaPazBurue
B3IJIS1JIOB HAa CTPOEHUE BELIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpaxX BOJOPOJIa.
Snepnas mozaens aroma. OnbIThl O. Pesepdopaa. Moaens aroma Bojtopoa no H.
Bopy. Cnioco6s! peructpaiuu 3apspkeHHbIX yacTull KBaHTOBBIE FeHEpaTOpHI.
I'unoresa ae bpoitns. CooTHomenue HeonpeaenéHHocrel I eitzenodepra.
PannoakTuBHOCTE. JleleHMe TAXKENbIX aTOMHBIX AJep. DJIeMeHTapHbIe
gacTULbIECTECTBEHHAS PaIMOAKTUBHOCT. 3aKOH PAIMOAKTUBHOIO pacnaja.
CriocoObl HaOJIIOIEHNUS U PErHCTpaIiy 3apsKeHHBIX yacTull. D¢ ekt Bapuiosa —
YepenkoBa. CTpoeHne aTOMHOTO sijipa. JleekT Macchl, JHEpPrus CBsI3U U
YCTOMYHMBOCTb aTOMHBIX sA11ep. SnepHsle peakunu. VickyccTBeHHas
PaguoaKTUBHOCTL. JleseHue TshkenslX saep. Llennas suepHas peakuus.
VYmpasnsemas nennas peakuus. SnepHeiii peakrop. [lonydeHne paaroakTUBHBIX
M30TOIOB U UX IIPUMEHEHHE. bronornueckoe AeiMCTBUE PaIMOAKTUBHBIX U3JIyYCHUH.
OnemeHTapHble YacTulbl. JleMoHcTpanu. CueTYMK HOHU3HPYIOINX

n3ydeHuil. Penenue 3a1a4d no sAepHbIM peakiusIm




Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPaKTHYEeCKHe PadoThl,

HanmeHoBanme
caMocTosiTeJIbHAsI padoTa o0yyawmmxcs, GopMbl OpraHu3aunu J1esiTeJIbHOCTH Koua-Bo yacon
pa3iesioB U TeM
o0yuyarmuxcsi
1 2 3
Pa3nes OcHoBBI 1
crnenraJbHOM Teopuu
OTHOCHUTEJIbHOCTH
Tema 8.1 OcHOBBI Coneprxanue y4eOHOT0 MaTepuraa: 1
cnenuanbHoi Teopun | CozmeprkaHue yueOHOTro MaTepuanalIeMEeHThl TEOPUU OTHOCUTENIbHOCTH. Perenne
OTHOCHUTEIILHOCTH 3a/1a4 Ha pensiTuBUcTCKUEe hopMyiibl. UHBapHAaHTHOCTH MOJTYJISi CKOPOCTH CBETa B
Bakyyme. [loctynarsl Diinmreiina.IlpocTpancTBO U BpeMs clieuanbHON TEOPUU
OTHOCUTENbHOCTU. CBsI3b MacChl M SHEPTUU CBOOOIHON YaCTUIIBI. DHEPTUS
nokos.Pemenue 3amad Ha penstuBucTckue popmynsiliToroBoe 3anstue
Pasznea 11
IIpome:xxyTounas
arrecTaums
Tema 9.1 Conepxanue yaeOHOTO MaTepHaa; 11
[Ipmexyrounas DK3aMeH
aTTecTauus
Bcero: 165




3. YCJI0BUSA PEAJIM3ALINY ITPOTI'PAMMBI
OBHIEOBPA3OBATEJBHOU YYEBHOU JNCIUIIINHBI

3.1. Jlns peanm3anyu NporpamMmbl y4e0HOM JUCUUIJIMHBI J0JKHBI ObITH
Npe1ycMOTPEHbI CJeyIolHe ClelralbHble MOMeleHHUs:
VYyeonas nucuuminaa OY 1. peanuzyetcst B 1abopaTopuu GU3HUKY.

MuHUMaIbHO  HEOOXOIMMOE  MaTepHATbHO-TEXHUYECKOe  olecrieueHue
BKJTFOYAET B ceOS:

? TOCamOYHBIE MeCTa II0 KOJIMYECTBY oOOydaromuxcsi (CTOJ, CTYJbs
ayJIUTOPHBIE);

? pabodee MecTo mpemnojaBaress (CTOJ, KPEeCio, IEPCOHATLHBIN KOMITBIOTED,
JIOKaJIbHAS CETh C BBIXOJIOM B Internet);

? TOCKa MeJIoBasi;

? KOMIUIEKT Y4eOHO-HAIJISIHBIX TOCOOUH 110 (DU3UKH;

? IEMOHCTpPAIIMOHHOE | JIa0OpaTOpHOE 000PYy0BaHHE.

TexHuveckue cpeacTBa 00y4eHuUs:
? TV-Rubin:

? Buneoruieep Thomson;
? MyJIbTUMEIUHHOE 000pyIOBaHUE.

3.2. UndopMmanmoHHoe obecnevyeHue o0yueHmst

OCHOBHBIE UCTOYHUKH

Ne n/nt bubnuorpapuyeckoe onucanue

1 Jmutpuesa B.®. @usuka 11st npodeccuii u crnenuaibHOCTeH TEXHUYECKOTo MpOoQUIIs :
yuebnuk 1ia CI1IO Mocksa: U3natenbekuii neHTp «Akagemus» 2019

2 Jmutpuesa B.®. ®usnka as npodeccuii v crienuanbHOCTEH TEXHUYECKOTro TpOoduIs.
Coopnuk 3amau: yaueonoe nocodue ais CI1O Mocksa: Uznarensckuii Lientp
«Axanemusi» 2019

HNuTepHer-pecypcenl

www.fcior.edu.ru (OenepanbHbIil IEHTP THGOPMAIIMOHHO-00pa30BaTEIbHBIX
pecypcoB)

wwww.dic.academic.ru (Axagemuk. CroBapu U SHITUKIIOTICIAH )

www.booksgid.com (Books Gid. DnexTpoHHas 6uOIroTeKa)

www.globaltekaru (I'mo6anteka. ['moGanpHast OuOIMOTEKA HAYUHBIX
PECypCoRB)

www.window.edu.ru (EnuHoe okHO 0cTyna K 00pa30BaTelIbHBIM pecypcam)

www.st-books.ru (Jlyumas yue6Has nuteparypa)

www.school.edu.ru (Poccuiickuit oOpa3oBatenpHblIii moptai. JlocTymHOCTb,




KauecTBO, 3((HEKTUBHOCTB)

www.ru/book (DrekTpoHHas OMOIMOTEYHASI CHCTEMA)

www.alleng.ru/edu/phys.htm (O6pazoBarenbhbie pecypcbl MHTepHETa —
duznka)

www.school-collection.edu.ru (Exunas komekuus 1iudpoBbIX
00pa3oBaTeIbHBIX PECYPCOB)

https//fiz.1september.ru (yueOHO-MeTOMUECKas TazeTa « DU3UKAY)

www.n-t.ru/nl/fz (HobeneBckue naypeatsl o (pu3uke)

www.nuclphys.sinp.msu.ru (S1nepnas ¢pusuka B IaTepHeTe)

www.college.ru/fizika (ITonrotoBka k EI'9)

www.kvant.mccme.ru (Hay4yHO-NIONYJISIPHBIN (PU3UKO-MaTEMaTHUYECKUI
KypHas «KBaHT)

WWW.yo0s.ru/natural-sciences/html (ecTeCTBEHHO-HAYUHBIN KYyPHAIT IS
Mosoniexu «I1yTb B HayKy»)

3.3. ConpoBoxaeHue peajusanuu 00pa3oBaTe/IbHOM NPOrPaMMbI €
NpUMeHEeHUEeM 3JIeKTPOHHOI0 00y4YeHHUsI ¥ JMCTAHIMOHHBIX 00pa30BaTeJIbHbIX
TEXHOJIOTHH

OcBoeHre mporpaMMbl MOXKET MPOBOJIUTHCS C MPUMEHEHHEM 3JIEKTPOHHOTO
oOy4eHHsI M UCTAaHIUMOHHBIX 0oOpaszoBarenbHbIX TexHoJoruk (manee — JIOT) mpu
HATMYUA ~ OOBEKTHUBHBIX  YBAXUTEIBHBIX  MPUYMH  W/WIM  OOCTOSITENIbCTB
HEMpPeoqoIMMON  Cchiibl  ((POpC-MaKOPHBIX OOCTOATENBCTB), MPEMSATCTBYIONIUX
oOyyJaromuMcsl W/Wau MOpernojiaBaTessiM JIMYHO MPUCYTCTBOBATH MPHU MPOBEIACHUU
3aHATHSL.

B sToM ciyuae qomyckaeTcsi MpOBOIUTD 3aHATHE YIAJICHHO B COOTBETCTBUU C
pacnucaHueM, YTBEP)KICHHBIM PYKOBOJMUTENIEM CTPYKTYPHOTO MOJpa3JeieHHs] Ha
miatdopmax: MS Teams. GoogleClassroom, Zoom, Teamlink



4. KOHTPOJIb U OIEHKA PE3YJbTATOB OCBOEHUA
OBHIEOBPA3OBATEJIBHOU YYEBHOU N CIUIIJINHBI

KoHTposib 1 oneHka pe3yapTaToB ocBoeHUs qucuuiuinabel OY/1.03 "duznka"
OCYIIECTBIISIETCS  MEJArorMyeckKuM pabOOTHUKOM B  IPOLECCE  IPOBEIACHMUS
ayJUTOPHBIX 3aHATHI, YTO MO3BOJIAET NPOBEPUTH y OOYYAIOIIMXCS HE TOJBKO
c(OPMUPOBAHHOCTh NMPOQPECCUOHANBHBIX KOMIIETEHIIMM, HO W pa3BUTHE OOLIUX
KOMIETEHIIUH U 00ECIIEUNBAIOIINX UX YMEHUH.

@opMbl W  METOAbl KOHTPOJII W OLEHKM pEe3ylbTaToOB  OOy4YEHUs
perilaMeHTUPOBaHbl COOTBETCTBYIOIIMM PoHI0M oneHouHbIX cpeactB (POC) nmo
yueOHou auciurunae OY J1.03 "duzuka".



