JTEITAPTAMEHT OBPA30BAHUSA 1 HAYKH
BPSIHCKOM OBJIACTH
FOCYILapCTBeHHOG dABTOHOMHOC HpO(beCCI/IOHaHBHOG
00pa3oBaTeIbHOE YUPEIKICHHUE
«DpAHCKHH TEXHUKYM MUTAHUSA U TOPrOBJIW)

Paccmotpeno u o106peHo YTBEepKIACHO

Ha 3acemanuu MO npuka3zom Ne 218 ot 15.06.2026 r.
0011e00pa30BaTeIbHBIX TUCIUTUIIHH

nporokoi Ne 9 ot 28.05.2026 r.

PABOYASI IPOTPAMMA
YUYEBHOM AUCHUATIIAHBI
O/1.11 ®U3UKA

1o nipodeccun
43.01.09 IToBap, koHaUTEP
HOPMATHUBHBIA CPOK oOydeHus 2 rona 10 mecsien

Ha 0aze OCHOBHOTO 00111eT0 00pa3oBaHUs



PaGouast mporpamMma y4eOHON TUCITUTIIMHBI pa3padoTaHa Ha OCHOBE:
-DenepalbHOTO TOCYNAPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHEro oO0mero o0pa3oBaHUS
(yTBepxeH npukazom MuHucTepcTBa oOpazoBanust U Hayku P® ot 17.05.2012 r. N 413, penakuus ot
12.02.2025 r.);
-denepanbHON 00pa30BaTEILHON IPOrpaMMBbI CpeIHEro 001ero oopazoBanus (YTBEpkKACHA IPUKA30M
Munucrtepcrsa npocsemienust PO ot 18.05.2023 r. N 371, penakuus 10.11.2025r.);
-npuka3zoB Munucrepcrsa npocseuienus PO ot 08.10.2025 r. Ne 729 u ot 10.11.2025r. Ne 808;
-pUMepHON  pabodell  mporpamMmbl  001e0Opa30BaTENbHOW  AUCHUIUIMHBL  «Dusmukay s
npodeccHoHaIbHBIX 00pa30BaTEeNIbHBIX OpraHu3auuii (omobpeHa Ha 3acefaHuu llemarormyeckoro

copera ®I'BOY AIT1O UPIIO nportokomom Ne 6/2025 ot 18.04.2025 1.).

Opranmszanun—pa3zpadoruuk: AIIOY «bpsHCKUI TEXHUKYM MUTAHUS U TOPTOBIIN.

PazpaboTtumk:

Crpykosa JI.B., npenonasatens ['AIIOY «bpsiHCKUI TEXHUKYM IMUTAHUS U TOPTOBI.
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1. OBLIAA XAPAKTEPUCTHKA PABOYEM IMPOI'PAMMBI
YYEBHOU JUCIHIUIIJIMHbI

1.1. OO0aacTh NPpUMEHEHHUS POrPaAMMBI

PabGouass mporpamMma y4eOHON AUCHMIUTUHBI SIBISETCA YaCThIO MPOTPaMMBbI
MOJATOTOBKU KBanmupuuupoBaHHbix padounx, ciyxamux ([IITKPC) 43.01.09 Ilosap,
KOHJUTEP.

1.2. MecTo AHCHUIUIMHBI B CTPYKType 00pa30BaTe/IbHOi NPOrpaMMbl:
yueoHas qucturmiiaa OJ1.11 dusrka oTHOCUTCS K 00111e00pa30BaTeIbHOMY UK.

1.3. Hean u 32124y JMCHUILVIMHBI — TPEOOBAHUSA K Pe3yJIbTaTaAM OCBOEHUS
AUCUMILTHHBI:
B pe3ynbTaTe 0ocBoeHHs y4eOHON AUCIUIUIMHBI CTYIEHT JOJIKEH YMeTh!

- IPOBOJIUTH HAOIIOJEHUS, TUTAHUPOBATh U BBIOJIHATH SKCIIEPUMEHTHI;

- BBIJIBUTaTh TMIOTE3bI U CTPOUTH MOJIETH;

- NPUMEHATh MOJIyYEHHbIE 3HAHUSA MO (U3MKe M1 OOBSICHEHUS Pa3HOOOPA3HBIX
(bU3UYECKUX SIBICHUN U CBOMCTB BEIIECTB;

- PAKTHUYECKHU MCIOJIb30BaATh (PU3NYECKUE 3HAHMUS;

- OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO - HAYYHOU MH(OpMaINK;

- HCTI0JIb30BaTh IPUOOPETECHHBIE 3HAHUS M YMEHUS JIJIs PELLICHUS TPAKTUUECKHX 3a/1a4
IOBCETHEBHOM  JKM3HM, oOecriedyeHUs:  O€30MacHOCTH  COOCTBEHHOM  >KM3HH,
PalMOHAIIBHOIO IIPUPOIONOJIB30BaHMS U OXPaHbl OKPYKAKOIIEH CPEBL;

- ONHCBHIBaTh U OOBSICHATH (PU3MUYECKUE SIBJICHWS U CBOICTBA TEN: CBOMCTBAa Ia3o0B,
KUAKOCTEM M TBEPABIX TEd; DSJEKTPOMArHUTHYIO MHIYKIHIO, pPaclpOCTPAaHEHUE
AJIEKTPOMArHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA CBETA; M3JIyYEHUE W IOIVIOIICHUE CBETA
atoMoM; GoTodhPexT;

- OTJIMYATh TUNIOTE3bI OT HAYYHBIX TEOPU;

- JIeJIaTh BBIBOJIBI HA OCHOBE KCIIEPUMEHTAIbHBIX JaHHBIX;

- IPUBOAMUTH IPUMEPDI, MOKA3BIBAIOIIME, YTO: HAOTIOAEHUS U SKCIIEPUMEHT SIBJISFOTCS
OCHOBOM [IJISl BBIABMKEHUSI TUIIOTE3 U TEOPHIl, MO3BOJISIIOT MPOBEPUTh HWCTUHHOCTH
TEOPETUYECKHX BBIBOJIOB; (PM3HUECKasi TEOPHS JAE€T BO3MOXKHOCTh OOBSCHATH U3BECTHBIE
SBJICHUS IPUPOJIbI M HAYUHBIE (PaKThl, MPEACKA3bIBATh €111€ HEU3BECTHBIE SIBJICHMUS;

- IPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIOIB30BaHUs (PU3MUECKUX 3HAHUN:3aKOHOB
MEXaHHUKH, TEPMOJVWHAMUKH U DJIEKTPOJUHAMHKUA B SHEPre€TUKE; Pa3JIMYHBIX BHUJIOB
AJEKTPOMArHUTHBIX U3JIYYEHUN JIJIsl Pa3BUTHUS PAIHO U TEICKOMMYHUKAIIMN, KBAHTOBOU
(U3MKH B CO3JaHUM SIIEPHON SHEPTETHKH,T1a3EPOB;

- BOCIPHHHMMATh M Ha OCHOBE IIOJYYEHHBIX 3HAHUN CaMOCTOSITENIBHO OLIEHWBATH
uHdopmarmio, coaepxkairyrcs B coodmenusx CMU, MaTepHeTe, HaydHO-TIOMYJISIPHBIX
CTaThsIX;

- IPUMEHATD MOTYUYEHHBIE 3HAHUS AJIs PElIeHUs (PU3NUECKUX 3a]1ay;

- OIIPENENIATh XapakTep (PU3MUECKOro mnpoiecca no rpaguky, radbmauue, GopmyIe;

- UBMEPATH P GU3NUECKUX BEIUYMH, PEJCTABIIASA PE3YJIbTaThl U3MEPEHUI C yUETOM

4



UX MOTPEIIHOCTEM.
B pe3ynbTaTe ocBOeHUS y4€OHOM NUCIUIUIMHBI CTYJICHT JIOJKEH 3HATh:

- CMBICH TIOHSTHI: (U3MUECKOEe SIBJICHHE, TUIOTE3a, 3aKOH, TEOpHUs, BEIIECTBO,
B3aMMOJICICTBHE, AJIEKTPOMArHWTHOE IIOJie, BOJHA, (POTOH, aTOM, aTOMHOE SpO,
MOHU3UPYIOIIUE U3ITYUYEHUS,

- CMBICT (U3UYECKUX BEIIMYMH: CKOPOCTh, YCKOPEHHUE, Macca, CUila, UMITYJIbC,padoTa,
MEXaHMYECKass HSHEPTHsi, BHYTPECHHSS HHEPrusi, aOCOIIOTHAsl TeMmepaTrypa, CpeaHsis
KMHETHYECKasi DSHEPrus YacTUIl BELIECTBA, KOJMYECTBO TEIUIOTHI, AJIEMEHTapHbIN
AIEKTPUUECKUH 3apsi;

- cMbICT (DU3UYECKUX 3aKOHOB KJIACCHUECKOM MEXaHHMKH, BCEMUPHOTO TATOTEHWS,
COXpaHEHUs HHEPruu, UMITyJbca M JJICKTPUUYECKOTO 3apsifa, TEPMOJAUHAMUKU,
AJIEKTPOMAarHuTHOM MHIYKIUH, GoTodPdheKTa;

- BKJIQJI POCCUMCKUX M 3apyOeKHBIX YUEHBIX, OKa3aBIIMX HauWOoOJIbIliee BIUSHUE HA
pa3BUTHE (PUBHKHU.

B pe3ynbpTaTe 0CBOCHHUS TUCUUIIIMHBI (POPMUPYIOTCS OOIIME KOMITETEHIINNA:

Kon HaumeHnoBaHue 001X KOMIIEeTeH M
OK 01 Bri6upath criocoObl perieHus 3aay npopeccuoHaIbHOM AeATeNbHOCTH IPUMEHUTEIBHO
K Pa3JINYHBIM KOHTEKCTaM
OK 02 Hcnonb30BaTh COBPEMEHHBIE CpEACTBA IIOMCKA, AaHaAUW3a M HMHTEpIpeTaluu

uHbopManuy, ¥  HMHOOPMAIMOHHBIE TEXHOJOTMM JUIs  BBIIOJHEHUs  3ajad
podecCHOHATBHOM IeATEIIBHOCTH

OK 03 [InanupoBaTh M peanU30BbIBaTH COOCTBEHHOE MPO(MECCHOHAIBHOE M JMYHOCTHOE
pa3BuTHE, TPEANPUHUMATEIBCKYIO JI€ATEIbHOCTh B IpodeccuoHanbHOM cdepe,
UCMOJb30BaTh 3HAaHMA MO TNPAaBOBOM M ()MHAHCOBOW TIPAMOTHOCTH B Pa3IUYHBIX
KU3HCHHBIX CHTYaIUsIX

OK 04 D¢ dexkTuBHO B3aMMOIEHCTBOBATh U padOTaTh B KOJIJIEKTHBE U KOMaHJIE

OK 05 OcCy1IecTBIATh YCTHYIO M NMUCbMEHHYI0 KOMMYHMKAIIMIO HAa TOCYJIapCTBEHHOM SI3bIKE
Poccuiickoit denepanun ¢ y4eToM OCOOCHHOCTEH COIMANBHOTO U KYJIBTYPHOTO
KOHTEKCTa

OK 07 ConelicTBOBaTh COXPAaHEHHIO OKPY’KaIOLIEH Cpelibl, pecypcocOepexeHnto, TPUMEHSTh

3HaHUS 00 M3MEHEHUHU KJIMMaTa, IPUHIIUIIBI OepexIIMBOrO MPOU3BOACTBA, 3(PPEKTUBHO
JIEICTBOBATh B YPE3BbIYANHBIX CUTYaLUSIX

[lepedyenb npodeccuoHaIbHBIX KOMIIETEHIIMM, KOTOpble (POPMUPYIOTCS B paMKax

JUCHUITIINHBI
Kon HaumeHoBaHNe BHI0B JeATEJbHOCTH M MPO(ecCHOHAIBHBIX KOMITETeHIHIi

B/l 1 Ilpuzomoenenue u noozomosxka K peanuzauuu noJjygpaopuxkamos 011 61100,
KYJIUHAPHBIX U30enUll PA3H00OPA3H020 ACCOPMUMEHMA

K 1.1 [TogroraBnuBate pabodee MecTO, 00OpPYAOBaHHE, CHIPHE, WCXOMHBIE MaTEepUabl IS
00pabOTKH CHIPbS, MPUTOTOBIICHUS MOTY(HaOpPUKATOB B COOTBETCTBUU C MHCTPYKIUSIMH H
periiaMeHTaMu

B/[ 2 Ilpuzomoenenue, ogopmienus u nOO20MOGKU K peanu3auuu 20pavux 0.0,
KYJIUHAPHBIX U30enUil, 3aKYCOK PA3HO00PA3HO20 accopmumenma




IIK 2.1

[TonroraBnuBaTh pabouee MecTo, 0OOPYAOBaHHE, CHIPHE, MCXOAHBIE MaTepHAIbl IS
MPUTOTOBJICHUSI TOPSYMX OO, KYyJIWHApHBIX M3JENIUN, 3aKyCOK pa3HOOOpa3HOro
aCCOPTHMEHTA B COOTBETCTBUU C MHCTPYKUMSIMU U PETIAMEHTAMU

BJI 3

Ilpuzomoesnenue, ogopmnenuns u noo20MoBKU K peanu3ayuu Xoa100HbIX 01100,
KYJIUHAPHBIX U30e1Uil, 3aKYCOK PA3ZHO0OPA3HO20 AcCOpmUMenma

IIK 3.1

[loaroraBnuBate pabodee MecTo, 0OOPYIOBaHHE, CHIPbE, WCXOJHBIE MaTEPHAIbl IS
MPUTOTOBIICHUST XOJIOAHBIX OJFOJ, KYJIMHAPHBIX W3JEIUN, 3aKyCOK pPa3HOOOpa3HOTO
ACCOPTUMEHTA B COOTBETCTBUU C MHCTPYKUMSAMH U PETJIaAMEHTAMU

B 4

Ilpucomoenenue, ogpopmanenus u no020mMoOEKU K peanu3auyuu Xoa00HbIX U 20PAYUX
C1a0KuXx 01100, 0ecepmos, HANUMKO8 PA3HO0OPAZHO20 ACCOPMUMEHMA

I1K 4.1

[TonroraBnmuBaTh pabodee MecTO, 00OPYAOBAaHHE, CHIPHE, MCXOAHBIC MaTepUAIIbl JUIS
MIPUTOTOBJICHUSI  XOJIOAHBIX U TOpSYMX CHaAKuX Oy, JecepToB, HAMUTKOB
Pa3Ho00pa3HOro aCCOPTUMEHTA B COOTBETCTBHU C HHCTPYKIUHUSIMHU U PETJIAMEHTAMHU

BIS

Ilpuzomoenenue, ohopmnenusn u n0020mMoOBKU K pearuzauyuu Xae000y104HbIX, MyYHbIX
KOHOUmMePCKUX u30e1uil pazHoodpasnozo accopmumenma

IIK 5.1

[ToaroraBnuBate pabodee MECTO KOHAMTEpA, 000pYAOBaHNE, HHBEHTAPh, KOHIUTEPCKOE
CBIPBE, UCXOAHBIE MaTEPHAIIBI K pad0Te B COOTBETCTBUU C HHCTPYKIUSIMU U periiaMeHTaMH




2. CTPYKTYPA M COJEP)KAHUE YYEBHOM JUCIUIIIAHBI

2.1. O0bem yueOHOM TUCHUNIMHBI U BUIbI YUeOHOH padoThl

Bun yuyeO6Hoii padoThl

O0BLeM yacoB

O6beM NporpaMmbl 108
B TOM YHCJIE:

TEOPETUICCKOE 00YUCHHE 42
J1a00pATOPHBIE 3aHITHUS 14
MPAKTUYECKUE 3aHATHS 50
caMOCTOsITeNIbHAs paboTa 0
KOHCYJIbTallU! 0
IIpomexyrounas arrecranus B ¢popme 5

A depeHUMPOBAHHOIO 32a4€TA




2.2. TemaTH4YecKHii IJIaH U COAEPKAHME Y4eOHOM M CUUIIHHBI

HaumeHoBaHue pa3aeioB U TeM

Copep:xanue y4eGHOT0 MaTepHuaJia, Ja0opaTopHbIe Pad0oThI U MPAKTHYECKHE 3aHATHS ,
caMocCTosITe/IbHAsI padoTa 00y4YaroImmXxcst

OoBbemMm

qyacoB

Tun 3aHATHA

®dopMuUpoBaHuUe
KOMIIeTeHIHI

1

2

(6}

O/.11 ®u3uka

108

Pa3znen 1. ®u3nka 1 MeTObI HAYYHOI0 MO3HAHUS

Tema 1.1 Beenenne

®dusuka - Hayka o npupoae. HayuHele MeTonbl MO3HaHMA OKpy>Karomero mupa. Ponb skcnepumeHTta U
TEOPHH B MpoLecce MO3HAHUS NPUPOJIBI. DKCIIEpUMEHT B Gu3uke. MozenupoBanue GU3NIECKUX SBICHUI U
npoueccoB. Hayunbie runoressl. @u3ndeckue 3aKOHbl U TEOPUH. ['paHUIBI MPUMEHUMOCTH (PU3NYECKHX
3akoHOB. [IpuHIHI cooTBeTCcTBUSL. POIh M MEeCTO (DU3UKH B (POPMUPOBAHUH COBPEMEHHOM HayYHOI KapTHHBI
MHpa, B IPAKTUYECKOU AESITEIbHOCTHU JIIOACH

Jlexnus

OK 03, 05

Paszgea 2. Mexanuka

16

Tema 2.1 KunemaTtuka

Mexannueckoe nBrkeHHe. OTHOCUTENBHOCTh MEXaHH4YeCKOoro aBmkeHus. Cucrema orcueta. Tpaekropus.
[Tepemernenne, ckOpoCTh (CpemHsst CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepHabHON TOUKH,
HX NMPOEKIUHU Ha OCH CUCTEMBI KoopauHaT. CloKeHue NepeMEIEeHNN, CII0KEHNe CKopocTel. PaBHOMepHOE
1 paBHOYCKOPEHHOE NPSIMOJIMHEIHOE IBIDKEHHE. [ padiKy 3aBHCUMOCTH KOOPJHHAT, CKOPOCTH, YCKOPEHHS,
IyTH, MEepeMeIIeHHs MaTepHalIbHON TOYKM OT BpeMeHH. CBOOO/HOE MajieHHe. YCKOpeHHe CBOOOIHOTO
nasnenus. KpuBonmHeiiHoe nBrkeHue. /IBikeHre MaTepuanbHOM TOUKH 110 OKPY>KHOCTH. YTIIOBas CKOPOCTb,
JIMHElHas ckopocTk. Ilepuon u yactora. LIeHTpOCTpEMUTENBHOE YCKOPEHHE

KomOunMpoBaHHOE
3aHATHE

Tema 2.2 Jlunamuka

ITpunnun orHocurensHocTu Nanmunes. Ilepsblii 3akoH Herotona. MHepuuansHbeie cuctemsl oTcuera. Macca
tena. Cuna. [lpunmun cynepno3unmu cui. Btopoit 3akoH HploToHa aiisi MarepuanbHONH TOYKH B
nHeprmansHOi cucteme otcuera (MCO). Tperuit 3akoH HproToHa Al MaTepHaibHBIX TOUYEK. 3aKOH
BceMupHOro TsroteHus. Cuna TspkecTd. IlepBas kocmuueckas ckopocTs. Bec tena. Cuia ynpyroctu. 3akoH
I'yka. Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUsl CKOJILKEHHS U cuila TpeHus nokos. KoadduumeHnt tpenus.
Cuna conpoTHUBIEHHs NPHU IBIDKEHUM Tela B JKUAKOCTH MM rase. IlocTymaTensHoe M BpalaTeNnbHOE
JBIKEHUE aOCOFIOTHO TBEPJOTo Tesla. MOMEHT CHIIBI OTHOCHTENIBHO OCH BpatieHus. [1nedo cunbl. Ycnosus
paBHOBecus TBepjoro tena B UCO

KombunuposanHoe
3aHATHC

UTaGopaTopHast padoTa Nel
MccnenoBanne 3aBUCUMOCTH CHIT
YTIIPYTOCTH, BOSHUKAOIIHX B
IneopMUpOBaHHOI TIPYXKHUHE OT
BEJIMUMHBI UX AeOpMaLHH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B 1€(DOPMUPOBAHHON IPYKHUHE OT BEJIMYUHEI
nx aedpopmanyu.

JlaGopaTtopHas
pabora

OK 01, 02, 04,
05,07




Hacpimennsiit map. Tsepmoe Teno. Kpucramnmmdeckue n amop¢Hble Tesna. AHH30TPONUS CBOWCTB
kpucramnos. XKunxue kpuctamisl. CoBpeMeHHble MaTepuansl. [InaBneHne U kpuctamumsanus. Y JelbHas
TerioTa mwiasseHus. CyOnumanus. YpaBHeHHE TEIUIOBOTO OalaHca

Tema 2.3 3akoHbBI COXpaHEHHs MMnynbec MaTepuanbHOM TOYKHM, CUCTEMBl MAaTEPUAIBHBIX TOUYEK. IMIyJIbC CHIIBI U U3MEHEHUE UMILYJbCa 4 | KomOuHHMpOBaHHOE
BMEXaHHKE Tena. 3akoH coxpaHeHus ummyinsca B MICO. PeaxktuBHOe aBmxkeHue. PabGoTta cuibl. MOITHOCTH CHIIBL 3aHATHE
Kunernueckast sHeprust MarepualibHOM Touku. Teopema 00 H3MEHEHMHM KHHETHYECKOH HSHEPrHH.
[Norenumanbuas sueprus. [loreHnuanpHas sHeprust ynpyro n1eGpopMHUpOBaHHOM Ny KUHBL [loTeHnManpHas
9Heprust Tejaa BONM3M moBepxHOocTH 3emun. [loTeHnuManbHBIe W HEMOTEHIMANbHbIE CHIbl. CBs3b paboOTHI
HEMOTEHLUANBHBIX CHJI C M3MEHEHHEM MEXaHHUeCKOW HHEpruu CHCTEMBl Tell. 3aKOH COXpaHEHUs
MeXaHUUYECKOH 3Hepruu. Ypyrue v Heynpyrue CTOJKHOBEHUS
Tema 2.4 Texuuueckue ycTpoicTBa M | TeXHHYECKHE YCTPOWCTBA M TPAKTUYECKOE MPUMEHEHHE: CIHIOMETp, JBW)KCHHE CHApsIOB, LEMHBIC U 2 IIpaktnyeckoe |IIK 1.1, 2.1, 3.1,
[IPAKTUUECKOE IPUMEHEHUE pEMEHHbIE Nepenady, MOAMNITHUKNA, BOAOMET, KONEp, NPYKUHHBINA NUCTOJET, ABM)KEHUE HCKYCCTBEHHBIX 3aHATHE 4.1,5.1
CIIyTHHKOB U pakeT. TexHoJIormieckoe 000pyaoBaHue B IPOPeCCHOHANBHON AeSITEITEHOCTH
Tema 2.5 Vcrionb30BaHue 3aKOHOB Hcnonp3oBaHne 3aKOHOB MEXAaHUKH B INPO(GECCHOHATIBHOW AEATeNbHOCTH Vcmosip30BaHHE 3aKOHOB 2 IIpaxTuyeckoe
MexaHI/IKI/IBHpO(i)eCCHOHaHLHOﬁ MEXaHUKU [OJIs1 00BSICHEHHUS JBUXKCHUSA He6eCHI>IX TSI W JJId Pa3BUTUA KOCMUYCCKHUX HCCHCHOB&HHﬁ, 3aHATHC
e TENbHOCTH TPaHULIbI IPUMEHUMOCTH KJIACCUUECKON MeXaHUKU. MIMuTanust HeBecoMOCTH.

Pa3znen 3. Moaekyasipaasi Gu3uKa H TEPMOANHAMHUKA 22 OK 01, 02, 04,
Tema 3.1 OCHOBEI MOJICKYJISIPHO- OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJISIPHO-KHHETHYeCKOW Teopun. bpoyHoBckoe mpmxenme. uddyzuns. 2 Jlexrmst 05,07
KUHETUYECKOUTEOPUH Xapakrep ABM>KEHHUS M B3aUMOJEMCTBHS 4acTUL BelecTBa. MoeI CTPOEHUs Ia30B, XKUJIKOCTEN U TBEPABIX

TeJ U 00BbSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE STUX Mojeiei. Macca u pazmepsl Mosiekyll. KonudecTBo
BemiecTBa. IloctosiHHass ABoraapo. TermoBoe paBHoBecue. Temmeparypa u ee usmepenue. Illkana
temneparyp Llenscust. Monens uaeaqpHOTO rasa.
Tema 3.2 OcHOBHOE ypaBHEHHE OCHOBHOE ypaBHEHHME MOJIEKYJISPHO-KMHETHUECKOW TEOPHM HIEaIbHOTo raza. AGCOMIOTHAs TeMIepaTypa 2 | KomOuHupoBaHHOE
MOJICKYJISIPHO-KMHETUYECKON TEOpUH | KaKk Mepa cpelHell KMHeTHMYECKOHW 3HEepruM TeIJIOBOro NBIDKEHHs dacTull rasa. Illkama temmepaTyp 3aHATHE
MeaIbHOro rasa. KenvBuna. YpaBHeHnue MenneneeBa-Knanetipona. 3akon JlanbTona. 'a3oBbie 3akoHbI. M3omporecchl B
HIeaTbHOM ra3e ¢ HOCTOSHHBIM KOJMUECTBOM BEIIECTBA: H30TepPMa, H30X0pa, n300apa
Ulaboparopuas pabota Ne 2. Nzydyenne ogHOTO U3 U30TPOIECCOB 2 JlaboparopHnas
IM3yyeHne OJHOIr0 U3 U30IMPOLIECCOB pabota
Tema 3.3 OCHOBBI TEPMOJIMHAMUKHU TepmomuHaMudeckass cucTeMa. BHYTpPEHHSST SHEPrus TEPMOIMHAMHYSCKOW CHCTEMBI M CIOCOOBI ee 2 | KomOuHHpOBaHHOE
n3MeHeHns1. KomnaecTBo TermoThl u pabota. BHYTpeHHSS 2HEPTHs 0THOATOMHOTO HICAaTHHOTO Ta3a. Buabl 3aHsATHE
TeIUIoNepelayn: TeMIONPOBOJHOCTh, KOHBEKLUS, U3TyUEHHE.
Tema 3.4 TernnoeMKOCTh Tena. TermnoemMKkocTh Tena. YJelbHas TEIUIOEMKOCTh BelecTBa. KonMyecTBO TEIIOTHI MpH TeIionepeaaye. 2 | KomOuHHpOBaHHOE
[IepBbIil 3aKOH TEPMOJUHAMUKU IlepBplii 3akOH TepMOAMHAMMKHU. IIpuMEHEHHE NEpBOrO 3aKOHAa TEPMOJMHAMUKHM K H30IPOLECCAM. 3aHATHE
['padmueckas UHTEpHpeTaLys padoThI rasa.
Tema 3.5 TernnoBsle MatnHbl. Bropoii| TemsoBsle MaiuHbl. [IpyHIUNBI AEHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3zoBaHHs 3HEPrHMH B TEIUIOBBIX 2 | KomOuHupoBaHHOE
BaKOH TEPMOJIMHAMUKHU MamuHax. Koaddumment monesHoro paeWcTBus TemiaoBoi Mammebel. [{ukn Kapro. Bropoii 3axon 3aHATHE
TepMoIMHAMHUKU. HeoOpaTuMOoCTh MPOIIECCOB B MPUPOE. DKOJOTHIECKHE MPOOIEMBbl TETUIOOHEPTETUKHI
Tema 3.6 ArperaTHble COCTOSTHHUS ITapooOpazoBanne W KoHAeHcanus. lcmapeHne W KWMeHHe. YAelbHas TeIuioTa MapooOpa3oBaHMs. 4 | KoMOMHMpOBaHHOE
BCIICCTBA N (baBOBI)Ie TIIEPEXOAbI 3aBHUCUMOCTH TEMIIEPATYPBI KUIICHUA OT HAaBJICHHA. AOCOIOTHAasT ¥ OTHOCUTEIbHAS BJIAXKHOCTh BO3aYyXa. 3aHATHC




MOJII IOCTOSIHHBIX MarHuToB. MarHUTHOE MoJie MPOBOAHHMKA ¢ TOKOM. KapTuHa JWMHUI MOJs AJMHHOTO
MpsIMOrO TMPOBOJHUKA M 3aMKHYTOTO KOJIBLEBOTO MPOBOJHHMKA, KaTyIIKH C¢ TokoM. OmbIT 3Opcrena.
BzaumoneiictBue npoBogHUKOB ¢ TokoM. Cuna Amiepa, ee Mmoaynb U HanpasieHue. Cuna JlopeHua, ee
MOJyJIb Y HalpaBiieHUE. J[BHKEHUE 3apsHKEHHON YacTHUIBI B OJJHOPOJIHOM MAarHUTHOM moljie. Pabota cribr
Jlopenna.

UlaGoparopnas pabora Ne 3. Omnpenenenne BIAKHOCTH BO3IyXa 2 Jlaboparopnas
OnpezneneHye BIAXKHOCTH BO31yXa pabota
Tema 3.7 Texuuueckue ycrpoiicTBa M | TeXxHHMUECKHE YCTPOMCTBA M HMX TPAKTUYECKOE NPUMEHEHHE B MNPO(ECCHOHAIBLHON JAeATENbHOCTH: 2 IIpaktnyeckoe |IIK 1.1,2.1,3.1,
MX MPaKTU4ecKoe MPUMEHEHHE B TepMoMeTp, Gapomerp. OnpeseneHre Macchl BO3iyXa B KOMHATE Ha OCHOBE M3MEpEHHH 00beMa KOMHATEI, 3aHATHE 4.1,5.1
npodeccroHaNILHOM IeSTeIbHOCTH JIaBJICHUSI U TEMIIEPATyphl BO3AyXa B HEH.
Tema 3.8 TeroBoe TexHonorudeckoe | TexHudeckue yCTpOHCTBA U NPAaKTUUECKOE MNPUMEHEHHME: XOJOIWIbHHUK, KOHAUIMOHEpP, THIPOMETD, 2 IIpaxTuyeckoe
000pynoBaHuE B TPOGECCHOHATBHON | TICHXPOMETP, KaJIOPUMETP, TEXHOJIOTHH MOTyYEHHsI COBPEMEHHBIX MaTEpHaoB, B T.4. HAaHOMATCPHAJIOB, U 3aHATHE
eSITEIBHOCTH HAHOTEXHOJIOTHH. TemIoBoe TeXHOIOrHIecKoe 000pyA0BaHUE B MPO(ECCHOHATPHON AEATEIHHOCTH.
Pa3gen 4. DnekTpoaMHAMHUKA 24 OK 01, 02, 04,
05,07
Tema 4.1 DnekrpocraTrka OnexTpuzanus Tena. DNeKTpUUecKuil 3apsa u ero BUAbl. [IpOBOAHUKY, AMANIEKTPUKH, MOTYIPOBOIHUKH. 2 | KomOunmpoBaHHOE
3aKOoH cOXpaHeHUs 3IEKTPUUECKOro 3apsiaa. Bzaumopelicteue 3apsinos. 3akoH KyioHa. 3aHATHE
Tema 4.2 DnekTpuuecKoe Noie. OnexTpuueckoe none. HampskeHHOCTh anekTprdeckoro mosst. [IpHHOUN Cynepno3uiuy dIEKTPUIECKHX 2 | KomOunmpoBaHHOE
nonei. JIMHuYM HanpsHKeHHOCTH 3IIEKTpHYEcKOoro nmoist. PaboTta cui snexrpocraTiyeckoro mois. [lorennnann. 3aHATHE
PasHocts moteHnuanos. IIpoBOAHMKK M IUBIEKTPUKH B DJIEKTPOCTATHUECKOM Ioe. JIManeKTpryecKast
MPOHHULAEMOCTb. DIEKTPOEeMKOCTb. KoHOeHcaTOp. DIEKTPOEMKOCTh IUIOCKOrO KOHJEHCAaTopa. ODHEprHs
3apsKEHHOr0 KOHJEHcaTopa
Tema 4.3 [MocTossHHBIIH ONEeKTpUUECKUH TOK. YCIOBHS CYyIIECTBOBaHUS 3JEKTpUYECKOro Toka. Mcrounuku Toka. Cuna TOKa. 2 | KomOuHHpOBaHHOE
PIEKTPUYECKUHN TOK. ITocrosiHubIN TOK. HanpskeHnue. 3akoH OMa i y4acTka Leld. DIeKTPHUECcKoe COPOTUBRIICHHE. Y AeTIbHOE 3aHATHE
colpoTHBIIeHHE BemecTBa. [locnenosarensHoe, mapaienbHOe, CMEIIaHHOE COSIMHEHNE TIPOBOTHUKOB
Tewma 4.4 3akon OmMa Ay TOTHOU Pabora amektpmuyeckoro Toka. 3akoH  JDxoyms-Jlenma.  MOIMHOCTE — DIEKTPUYECKOTO — TOKA. 2 | KomOuHHpOBaHHOE
(3aMKHYTOM) 3JIEKTPUUYECKOI 1eTn ONeKTpoJBMKYIAs CHIa M BHYTPEHHEE CONPOTUBIECHHE MCTOYHHMKA ToKa. 3akoH Oma Uil HONMHON 3aHATHE
(3aMKHYTOM) 3ntekTprueckoii nenu. Kopotkoe 3ambIkaHue.
Tema 4.5 Toku B pa3nu4HbIX cpegax | OJIEKTPOHHAS HPOBOJUMOCTB TBEPIBIX METAJUIOB. 3aBUCHMOCTD CONPOTHUBIICHHS METAJNIOB OT TEMITEPATYPHI. 4 | KombuaMpoBanHOE
CBepXIIpoOBOIUMOCTb. DNEKTPUUECKUIl TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX My4KOB. I10MynpoBOJHUKH. 3aHATHE
CoOcTBeHHass W IpUMEcCHas  NPOBOAMMOCTb  MoOJynpoBoaHukoB.  CBoicTBa  p-N-miepexoja.
ITomympoBOTHUKOBBIE TPUOOPHI. DNEKTPUYECKHH TOK B pPAacTBOpaXx M paciulaBax 3JIEKTPOJIHMTOB.
DNEKTPOIUTHYECKAS TUCCOLMAIUSA. DJIEKTPOIH3. DIEKTpUUYEeCKuil TOK B ra3zax. CamMOCTOSTENbHBIN U
HECaMOCTOSITeNIbHBIN pa3psaa. Moanus. Ilnazma
Ulaboparopnas pabota Ne 4 N3yueHne nocnenoBaTeabHOT0, NapayIeTbHOTO, CMEIIAHHOTO COCTUHEHHS TPOBOIHUKOB 2 JlaboparopHnas
M3y4eHue pa3IndHbIX BUIOB pabota
COEIITHEHUS] POBOTHUKOB
Tema 4.6 MarauTHOe 10JIE. IlocTosHHBIE MarHuThl. B3aumoJeicTBUE NOCTOSHHBIX MarHUTOB. MarHuTHOE 1osie. Bekrop MarHuTHOM 2 | KomOuHupoBaHHOE
unaykuuy. [Ipuanun cynepnosunuu. JInanu MarauTHoi naaykiuuy. Kaptuna nuauii MarHUTHON HHAYKIUU 3aHATHE
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npeoMIIeHHe, ToJspu3anys, audpaknnsd, naTepdeperims. CKOpocTh 3IeKTPOMAarHUTHRIX BosH. [lkama
3JIEKTPOMAarHUTHBIX BOJH. [IpuMeHeHNe 31eKTpOMardHuTHEIX BOJIH. [IpUHIMIIBI PailOCBSI3U U TEIEBUICHMUSL.
Paguonokanusi. D1eKTpOMarHuTHOE 3arpsi3SHEHUE OKPYXKAIOLIEH Cpebl.

Tema 4.7 DieKTpOMarHUTHAS SIBieHHe IEKTPOMAarHUTHONH MHIYKIMH. [loTok BekTopa MarHUTHONW MHAYKIWH. DJIC wHIyKIMU. 3aKoH 2 | KomOuHHpOBaHHOE
VH Ty KITHS anekTpoMarHuTHol wuHAykuuu @apanes. BuxpeBoe »snexTpudeckoe mosie. ONEKTPOABMXKYIIas CHia 3aHATHE
UHAYKIMY B IPOBOJHUKE, ABHXKYIIEMCS IIOCTYIaTeIbHO B OHOPOJHOM MarHUTHOM nose. IIpasuno Jlenna.
WNunyxtuBHOCTh. SBnenne camounaykuuu. 9JIC caMOMHAYKIUHU. DHEPrusi MarHUTHOTO OIS KAaTyIIKU C
TOKOM. DJIEKTPOMAarHUTHOE NOJIe
UTabopaTopHras padota Ne 5. N3yuenue siBiI€HUA ANEKTPOMarHUTHOM MHAYKIUA 2 Jlabopatopuas
M3y4yeHue aBIeHUS pabota
PIEKTPOMAarHUTHON MHAYKLIUU
Tema 4.8 TexHuueckue ycrpoiicTBa M | TexHHYecKne YCTPOMCTBA M MX IIPAKTHYECKOE€ NPUMEHEHHE B NPO(ECCHOHAIBLHON NEesATENbHOCTH: 2 IIpaktnyeckoe |IIK 1.1,2.1,3.1,
VX TIPAaKTUYECKOE MPUMEHEHHE B 3JIEKTPOCKOII, IEKTPOMETP, KOHAEHCATOP, KOMUPOBANBHBIN ammapaT, CTPYHHBIH NPHUHTEP, aMIEpMETD, 3aHATHE 4.1,5.1
npodeccroHanbHOM AeATENPHOCTH BOJIBTMETP, PEOCTAaT, WCTOYHHKH TOKA, JJIEKTPOHArpeBaTEIbHBIE TNPHOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpsl, TEPMOMETpP CONPOTHBICHUS, BAKyYyMHBIH JHOX, TEPMUCTOPHl W  (OTOPE3NUCTOPHI,
MOJYTIPOBOJHUKOBBIM IHOJI, TalbBAHMKA, MOCTOSHHBIC MArHHUTBI, 3JIEKTPOMArHHUTHI, JJIEKTPOJIBHUrATEINb,
YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHL, MHIYKIIMOHHAS IEYb.
Tema 4.9 Mepst Mepsl 371eKTpOOE30IACHOCTH, IEKTPOCTATHUYECKAs 3allUTa, 3a3€MJIEHHE 3JIEKTPONPHOOPOB, KOPOTKOE 2 [IpakTHueckoe
PIIEKTPOOE30IaCHOCTH B 3aMbIKaHHe 3aHATHE
mpodheCcCHOHANBHOM ACSITEIBPHOCTU
Pasnen 5. Kosiebanust 1 BOJIHBI 22 OK 01, 02, 04,
Tema 5.1 Mexannueckue kosiebanusi | KomebatenpHas cucrema. CBoOonmHble KkoneOanusi. ['apmonmueckue kosebanus. Ilepuon, wactoTa, 2 | KomOuHupoBaHHOE 05,07
ammutyaa u  (asa xonebanuil. I[lpyXuHHBIA MasTHUK. MaTeMaTH4ecKHi MAasTHUK. YpaBHEHHE 3aHATHE
rapMOHHMYECKUX KosieOaHui. KuHemarnueckoe M TUHAMHYECKOE OIMCaHUE KOJeOaTeJbHOTIO JBM)KCHHS.
[IpeBpaiieHre SHEPTUM INMPU TapMOHUYECKHX KosieObaHusX. CBs3b aMIUIMTY[Abl KOJI€OAHMH HMCXOIHOMN
BEJIMYHMHBI C aMIUTUTYJ0H KoJeOaHHi ee CKOPOCTH U yCKOpEeHHUs. BBIHy X /IeHHbIe MEeXaHHUeCKHe KoeOaHusl.
Pesonanc. PezonaHcHas KpuBas.
Tema 5.2 CBoOonmHBIC KonebarenbHbrid KOHTYD. CBobonHbIC 3JIeKTPOMAarHUTHEIC KoJeOaHus 2 | KomOuHHpOBaHHOE
PIIEKTPOMAarHUTHBIE KOJICOAHHS B HACAILHOM KOJEeOaTeJIbHOM KOHTYpe. AHAIOTHS MEXIy MEXaHHYECKHUMH W 3JIEKTPOMAarHUTHBIMHU 3aHATHE
konebaunsimMu. Popmyna ToMcoHa. 3aKOH cOXpaHEHHUs SHEPTHH B HJI€aIbHOM K0JieOaTeIbHOM KOHTYPE.
Tema 5.3 BriHyX€HHbIE BrrHyX1eHHBIE AIeKTpOMarHuTHeIe KoneOanus. [lepemeHHBIN TOK. CHHYCOMIANBHEIA MEPEMEHHBIH TOK. 2 | KomOuHHpOBaHHOE
PIIEKTPOMAarHUTHBIE KOJICOAHMSL. MoIHOCTh NMEPEeMEHHOT0 TOKa. AMIUIMTYAHOE W AEHCTBYIONEEe 3HAUEHHE CHJIBI TOKA M HAIPSIKEHUS. 3aHATHE
[TepemMeHHBIH TOK. Tpancpopmarop. IIponsBoncTBo, nepepavya M HOTpeOIICHHE HIIEKTPUUECKOM SHEPTHH. DKOJIOTHYECKHE
PHCKH IIPHU IPOU3BOJICTBE NIEKTpUUIeCcKOoi 3Heprun. KyIpTypa HCTIONb30BaHMUS 3JIEKTPOIHEPTHH.
Tema 5.4 MexaHnueckre BOJIHBI MexaHnueckue BOJHBI, YCIOBHS pacnpocTpaHeHus. [lepuoa. CkopocTs pacpocTpaHeHus U JUIMHA BOJHEI. 2 | KomOuHupoBaHHOE
ITomepeunsle u MpoaoIbHBIE BOMHBL VHTEpdhepeHnns u 1udpaknns MeXaHHIeCKuX BOJH. 3BYK. CKOpOCTh 3aHATHE
3ByKa. I'pomMKocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
Tema 5.5 DneKTpOMarHWTHBIE BOJHBI | DJIEKTPOMATHUTHBIC BOJHBL. YCJIOBHS W3Iy4YeHHS OSJEKTPOMATHUTHBIX BOJIH. B3amMHas opueHTarms 2 | KomOuHupoBaHHOE
BekTopoB E, B u v B 37iekTpoMarauTHOH BosTHE B BaKyyMme. CBOWMCTBA 2JIEKTPOMArHUTHBIX BOJH: OTPaKEHHE, 3aHATHE
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9HEPTUH Ha APYTOH.

Tema 5.6 'eomeTpudeckast onTuka [IpssmonmHEiHOE pacTpocTpaHeHHWE CBETa B OMHOPOAHOW cpene. Jlyd cBeta. OTpakeHHe cBeTa. 3aKOHBI 2 | KomOuHHpOBaHHOE
oTpaxkeHus cBera. I[locTpoeHne wu300pakeHMH B IUIOCKOM 3epkaiie. IIpemomienue cBera. 3aKoHbBI 3aHATHE
npesioMyIeHuss cBeTa. AOCONIOTHBIM TOKa3aTedb INpeloMieHHs. [loHOe BHyTpeHHEe OTpakKeHHeE.
[IpenenbHBI yroy MoJHOTO BHYTpEeHHero orpaxeHus. CoOuparoniye ¥ paccerBarollue JIMH3BL ToHKas
nuH3a. POKycHOe paccTOsHME M ONTHYECKas Cuia TOHKOW JwmH3BL. [locTpoeHne wu300pakeHHH B
coOMparoImuX W paccenBarolux JuH3aX. PopMylia TOHKOW JIMH3BL. YBEJIMYEHHE, JaBaeMoe JIMH30M.
[Ipenensl IPUMEHUMOCTH T€OMETPHUECKON ONTHKH.
Tema 5.7 BonHoBele cBolicTBa cBeTa | Jlucnepcus ceera. CiioxHEIH coctaB Oesoro ceera. LBet. MnTepdepenius cBera. KorepeHTHbIE HCTOYHUKH. 2 | KomOuHmpoBaHHOE
YcnoBus HaOMIOACHNS MAaKCHMyMOB M MHHHIMYMOB B MHTEP()EPEHINOHHON KapTHHE OT ABYX CHH(a3HBIX 3aHATHE
KOTEPEHTHBIX NCTOYHHUKOB. [ludpaxuns ceera. JudpaknmnonHas penieTka. Y cIoBrue HaOIIOACHHS TTIABHBIX
MaKCHMYMOB IIPH NI3ICHIH MOHOXPOMAaTHIECKOT0 CBETA Ha IU(PaKIHOHHYIO pemmeTKy. [lonspusarms ceera
UTabopatopHas pab6ota Ne 6. N3mepenne moka3aTels IpeIOMICHHS CTEKIIA 2 JlabopatopHas
M3mepenne mokasarens pabora
MpPEIOMIICHHS CTEKIIa
UlabopatopHas padota Ne 7. HccrnenoBanne cBOMCTB N300paKeHHUH B TMH3aX 2 JlabopatopHas
VccnenoBaHue CBONCTB U300paskeHUH padora
B JIMH3aX
Tema 5.8 TexHuueckue ycrpoiicTBa M | TexHHUECKHE YCTPOWCTBA M MPAKTHYECKOE NPUMEHEHHUE: ceiicMorpad anekTpudeckuil 3BOHOK, FeHepaTop 2 IIpaktnyeckoe |IIK 1.1,2.1,3.1,
VX TIPAaKTUYECKOE MPUMEHEHHE B MIEPEMEHHOTO TOKA, JIMHUH JIEKTPOIIepeiad, My3bIKaIbHbIE HHCTPYMEHTBHI, yIbTPAa3ByKOBasi INarHOCTHKA B 3aHATHE 4.1,5.1
npodeccrnoHaNbHOM AeATeTPHOCTH TEeXHUKE M MEAWIMHE, pajap, PaaHoONpHEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-neus, oukwm, myma,
(oToanmapar, MPOCKIMOHHBIN armapar, MHKPOCKOII, TEJIECKOI, BOJIOKOHHAS OITHKA, AN(PPAKIHOHHASL
pemIeTKa, MOJSIPOn I, TEIECKOI.
Tema 5.9 Bunel uznyuenunid. Bunel Bunpl uznydyennii. Bunsl ciektpoB. CnekTpbl ucnyckanus. CrnexTpbl noromeHnus. CrieKTpaibHbIN aHalln3. 2 IIpaktuueckoe |IIK 1.1,2.1, 3.1,
CIIEKTpOB. CriexTpasibHBIE KJIacChl 3Be3/1. YibTpaduoneroBoe nanydenue. HdpakpacHoe m3nydenue. PenTreHoBckue 3aHATHE 4.1,5.1
anyuu. x npupopa u cBoictsa. lllkana 31€eKTpOMarHUTHBIX U3Ty4YEHUI
Pa3nen 6. OCHOBBI ClIENAJILHON TEOPUH OTHOCHTEILHOCTH OK 01, 02, 04,
Tema 6.1 OcHOBEI TeopuH I'paHnIBl MPUMEHNMOCTH KJIACCHYECKOH MeXaHUKH. [locTynaTel crienuanbHOW TEOPUH OTHOCHUTEIBHOCTH: Jlexuns 05,07
OTHOCHUTEIBHOCTH MHBapUaHTHOCTh MOAYJIL CKOPOCTH CBETa B BaKyyMe, NPHUHIMI OTHOCHUTEIBHOCTH OMHINTEHHa.
OTHOCHTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMeIEHHEe BPEMEHH M COKpAallleHHEe IJIUHBI. DHEPTUS M MMITYJIbC
cB0OOHON uacTHubl. CBsI3b MacChl C PHEPTHEH M HMIIYJIBCOM CBOOOJHON YacTHIBI. DHEPTHs MOKOS
CBOOOJTHON YaCTHIIBI
Pa3nen 7. KBanroBasi puszuka 14 OK 01, 02, 04,
Tema 7.1 DimeMeHTBI ®otonbl. Dopmyna [Tnanka cBs3u 3HEPTHH POTOHA C €T0 YACTOTON. DHEPTHUS ¥ UMITYIIbC (PoTOoHA. OTKpHITHE 2 | KomObuHHpOBaHHOE 05,07
KBAHTOBOM ONTHUKHU n uccnenosanne porodpdekra. Onbitel A.I'. CroneroBa. 3akoHbl (hoTodddekra. YpaBHeHNE DHUHIITEHHA 3aHATHE
i doroaddexra. "Kpacwas rpanmma” ¢ortordpdexra. [lanenwme cBera. Ombitel [LLH. JleGenera.
XUMHYECKOe ICHCTBHE CBETA
Tema 7.2 Ctpoenue aToma Mopens atoma Tomcona. OnbiThl Pesepdopaa mo uccienoBanuio ctpoerust aroma. [ImaHerapHas Mojenb 2 | KomObuHHpOBaHHOE
atoma. [loctymatsl bopa. M3nmyuenne u mornomierne (OTOHOB MPH MEpexoAe aToMa C OJTHOTO YPOBHS 3aHATHE
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Tema 7.3 BomHOBBIE CBOMCTBA Buabr cnektpoB. CnekTp ypoBHEHW 2HEprHH atoMa BoAoOpoja. BoJIHOBBIE CBOWcCTBa 4dacTHIl. BoJHBI e 2 | KomOuHHpOBaHHOE
UacTHUII. Bpoiins. KopmyckyssipHo-BosHOBOW jayanu3M. Jludpaknus sneKTpoHOB B KpucTautax. CHOHTaHHOE WU 3aHATHE
BBIHY’KJICHHOE U3Ty4eHue. Y CTpOWCTBO U NPUHLUN paboThI Jlazepa
Tema 7.4 AToMHOE SApO Meroapl HaOMIOAEHHUS W PETUCTPALMM DJIEMEHTapHBIX 4acTHL. OTKphITHE PaJuO0aKTHBHOCTH. OTIBITHI 4 | KomOuHMpoBaHHOE
Pesepdopna mo omnpeneneHuio cocraBa paauoakTHBHOrO u3iaydeHus. CBoiicTBa anmbda-, Gera-, raMma- 3aHATHE
U3dy4eHus. BiusHue paainoakTUBHOCTH Ha XKUBbIe OpraHu3Mbl. OTKpBITHE NPOTOHA M HEHUTpPOHA.
Hyxkionnas monens siipa ['eiizenoepra-lBanenko. 3apsy sapa. MaccoBoe uucio sapa. M3otonsl. Anbda-
pacnaz. DIeKTPOHHBIH U TIO3UTPOHHEIH OeTa-pacnaln. ['aMMa-n3inydeHue. 3aKoH paJMOaKTHBHOTO paciaja.
OHeprust CBsI3W HYKIOHOB B siape. Snepusie cumsl. [edekt maccwl saapa. SAnepHsie peaknuu. Jlenenne u
cuHTe3 sAnep. SAnepHsiii peakrop. TepMosinepHsiid cuHTe3. [Ipo0IIeMBI M TEPCIIEKTHBHI SIEPHOI YHEPTeTHKH.
OKOJMOTHYECKNE AaCHEKThl SAOEPHOM OSHEPreTHKH. OJEMEHTapHble 4YacTUIBl. OTKPHITHE ITO3UTPOHA.
DyHIaMEHTAIbHbBIE B3aUMOACHCTBHS
Tema 7.5 IloHsTHS, CBS3aHHBIC C [ToHsATHS, CBsI3aHHBIC ¢ M3YYCHHEM METOJOB HAYYHOTO TO3HAHHS: SBJICHUE, HAy4dHbIH (DakKT, TUIOTE3a, 2 IIpakTueckoe IIK1.1,2.1, 3.1,
M3yYE€HUEM METOJI0B HAy4YHOTO (hu3nUecKas BEIUYKMHA, 3aKOH, TCOPHS, HAOIIOACHUE, SKCIICPUMEHT, MOJICTTUPOBAHUE, MOJICIh, H3MEPCHHE. 3aHATHE 41,5.1
MO3HAHUS
Tema 7.6 TexHuueckue ycTpoicTBa 1| TeXHHYECKHE YCTPOWCTBA M MPAaKTHYECKOE MPHUMEHEeHHUe: GoTodeMeHT, (OTOJaTUHK, COJHEUHas OaTapes, 2 IIpakTuueckoe
MPaKTUYECKOE IPUMEHEHHE CBETOAMO, CIIEKTPOCKOTL, J1a3ep, KBAHTOBBIN KOMIIBIOTED, TO3UMETD, KaMepa Bunbcona, siaepHbIil peakTop, 3aHATHE
aToMHas bomba
31e 8. DjIeMeHThI ACTPOHOMHUH H acTPOPU3NKH OK 01, 02, 04,
Tema 8.1 ConHedHast cucTEMA. Bun 3BesgHoro HebGa. Co3Be3nns, ipKHe 3BE3/BI, IUIAHETHI, NX BUAUMOE IBrkeHHe. CoIHedHas cucTeMa. 2 | KomOunmpoBaHHOE 05,07
3Be3/1bl, UX OCHOBHbBIE ITmareTs! 3eMHO# rpynmel. [InaneTs-ruranTel. Maneie Tena Conxreuynoit cucremsl. ConHile, hotocdepa u 3aHATHE
XapPaKTEPUCTUKU atmMoc(epa. Conneunass akTuBHOCTb. Mcrounmk suepruum ConHna M 3Be3A. 3Be3[bI, MX OCHOBHBIC
XapaKTepUCTHKH: Macca, CBETHMOCTh, pPaguyC, TeMIlepaTypa, HX B3aHMMOCBS3b. 3BE3[bl TJABHOM
MOCJIEIOBATEIFHOCTH. 3aBUCHUMOCTh '"Macca - CBETHMOCTB" il 3Be3]] IVIABHOW IIOCIIEIOBATEIbHOCTH.
Buytpennee crpoerue 3Be31. CoBpeMeHHBIE NMPEICTABICHUS O MPOUCXOXKACHUH U 3Bosonnd CoslHIla U
3Be3/1. DTamnbl )KU3HU 3BE3I.
Tema 8.2 'anakTuka. Beenennas Muneunstii I1yTs - Hama Nanaktuxa. CinpansHast cTpykTypa ["amakTuku, pactpeeneHue 38e3/1, Ta3a U MbLUTH. 2 | KomOuHupoBaHHOE
ITonoxenne u nemwxkenne Connma B [Namaktuxe. Inockas u chepudeckas mogcucteMsl [amakTuku. THITbI 3aHATHE
rajlakTuk. Paguoranaktuku u kBaszapbl. UepHble IbIpbl B sjpax rajiakTuk. Bcenennas. Pacmupenue
Bcenennoii. 3akon Xa06ma. Paszberanme ramaktuk. Teopus bBombmoro B3peiBa. Mopenb «ropsyeit
Bcenennoii». MacmrabHas cTpykTypa Beenennoii. Meraranaktuka. HepemeHHabIe po0OIeMbl aCTPOHOMHH.
3aueTHOE 3aHATHE JduddepeHunpoBaHHEIH 3a4eT 2 IIpakTuueckoe
3aHATHE
Bcero 108

13




3. YCJIOBMSI PEAJIN3ALIMYA TPOTPAMMBI YUEBHOW
JUCHUATIIMHBI

3.1. MaTrepuaJibHO-TEXHUYECKOE o0ecneueHne
Jns peanu3zanuu yueOHOM JUCHUIUIMHBI UMEETCSl yueOHbIN KaOuHeT DOU3uKH.
O6opynoBanue yueOHOTO Kabunera OU3MKU:
- CTOJI ayAUTOPHBIN;
- CTOJI MPEToiaBaTes;
- CTyJ1 O(UCHBIH;
- IOCKa y4eHH4YecKas,
- KOMIIBIOTED;
- IPUHTED;
- KOMIUIEKT Y4eOHOro HarIsiAHOrO0 MaTepuraia o BCeM TeMaM MPOTPaMMBI.

3.2. Uu¢popmanuoHHoe odecneyeHre peau3auu NporpaMmabl.
Ilepeyens pexoMeHayeMbIX Yy4eOHbIX wu3aaHuii, HHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OCHOBHBIC HCTOYHHUKH:

1. Msikuiues, I'.5. @uzuka. 10 knacc. ba3oBbiil ¥ yriyOn€HHbIA yPOBHH:
yueOnuk / I'.Sl. Msakumes, b.b. byxosues, H.H. Corckuii; noa. pea. H.A.
[TapdentheBa — Mockaa: [Ipocsemenune, 2023. — 433 ¢. — ISBN 978-5-09-
107706-3.

2. Msikumies, I'. SI. @uszuka: 11 knacc: 6a30BbIi U yTiyOIEHHBIN YPOBHU:
yueOnuk / I'. SI. Mskumies, b. b. byxosues, B. M. Uapyrun; non pegakuueit H. A.
[TapdentbeBoii. — 12-e uzn. — Mocksa: [Ipocsemenne, 2024. — 441 ¢. — ISBN
978-5-09-112179-7.

3. [TappenteBa, H. A. COopuuk 3amau no ¢usuke. 10-11 kmaccsr:
nocodue s yyammxcsa o0uieo0pa3oBaTeNbHbIX YUPEXKICHU: 0a30BbIil YPOBEHD /
H. A. TlapdenTtnena. - 6-¢ u3z. - Mocksa: [Ipocsemienue, 2025. - 206 c.: wi., Tad.;
21 em. - (Kimaccuueckuii kypce).; ISBN 978-5-09-035222-24.

4, ®derieHko, T. C. duzuka: ConunanbHO-3KOHOMHYECKHUIA,
ryMaHuTapHbii npodunu: yueoHoe u3nanue / @emenko T. C., Anekceesa E. B.,
IITectakosa JI. A. - MockBa: Axkagemusi, 2024. - 384 c.

JIONMOJTHUTEIbHbIE HCTOYHUKH .

1. Yrinyonennoe uzyuyenne ¢pusuku B 10-11 xnaccax: Ku. mis yunrens/
[KaGapmua O. B. u ap.]; Ilox pen. O. ®. Kabapauna, B. A. OpnoBa. - Mocksa:
ITpocBemenne, 2002. - 126, [1] c.: ., Tadm.; 20 cm.; ISBN 5-09-009953-7.

2. PeivkeBuy, A. I1. ®usuka. 3amaunuk. 10-11 kmacc: yaeObHoe mocodue/
A. T1. PermkeBuu. - 24-¢ u3., crepeoturr. - Mocksa: Jlpoda, 2023. - 188, [4] c.: ui.,
- (Poccuiickuii yuebnuk).; ISBN: 978-5-358-23138-2.
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DJIeKTPOHHbIE U3IAHMS:

1. Enunas  komnekius  1mMpPOBBIX  00pa30BaTENbHBIX  PECYPCOB:
uHGOPMAIIMOHHBIN TopTall [DneKTpoHHBI pecypc]. Pexxum goctyma — URL:
http://school-collection.edu.ru/catalog/pupil/?subject=30

2. OTkpbiTas (puU3MKa: MUHTEPAKTUBHBIA Kypc [DIEKTPOHHBIN pecypc].
Pexxum noctyna — URL: https://physics.ru/courses/op25part1/content/

3. Poccuiickast »nekTpoHHas IIKOJa CalT [DJIEKTpOHHBIA pecypc].
Pexxum mocrynma — — URL: http://www.resh.edu.ru/

4, @uzMKa.ru: canT I npenoaaBaTenei [ DneKTpoHHbIN pecypce]. Pexum
noctyma — — URL: http://www.fizika.ru

S. OUIIHN (BIIP 11 kiacc): caiiT [DneKkTpoHHBIHN pecypc]. PexuM nocrymna
— URL: https://fipi.ru/vpr-11
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4. KOHTPOJIb U OLIEHKA PE3VJBLTATOB OCBOEHUS
JUCLUTIJIMHBI

KoHTposib ¥ OIIGHKAa pe3yiabTaTOB OCBOCHHS YyYEOHOW TUCIIUATIIMHBI

OCYHICCTBIIAIOTCA B IIPOHECCC IMPOBCACHUA IPAKTUICCKUX BaHﬂTHﬁ, BBIITOJIHCHUA

3aJIaHAl CaMOCTOSITENIbHOW PabOThI U [0 UTOTaM TPOMEKYTOUHOM aTTECTALIMH.

PesyabTaTsl 00yyeHus

(I)OPMLI H ME€TOJAbI OICHKH

3Haer:

- CMBICNT TIOHATHH: (PU3MYECKOEe SBJICHHE,
TUIOTE3a, 3aKOH, TEOpHUs, BEIIECTBO,
B3aUMOJICUCTBHUE, DJICKTPOMArHUTHOE TOJIE,
BOJIHAa, (DOTOH, aTOM, aTOMHOE SApO,
MOHU3HUPYIOLIUE U3TyUYCHHUS;

- cMbICI (U3UYECKUX BEIUYHUH: CKOPOCTD,
YCKOpEHHE, Macca, Cujia, UMIYJbC, padoTa,
MeXaHUYeCcKas SHEprus, BHYTpPEHHSS
SHEPTHUs, abcoroTHAS TeMIiepaTypa,
CpelHsii KUHETHYeCKas HHEeprusi 4YacTHII
BEIIIECTBA, KOJIMYECTBO TETJIOTHI,
3JIEeMEHTAPHBIN NIEKTPUUESCKUM 3aps/;

- CMBICIT buzruecKux 3aKOHOB
KJIACCMYECKOM  MEXaHUKH, BCEMHPHOTO
TATOTEHUS, COXPAHCHUS SHEPTUU, UMITYJIbCa
U DJIEKTPUYECKOTO 3apsiia, TEPMOJIUHAMUKH,

Y CTHBIN/MIUCEMEHHBIA OTIPOC.

TectupoBanue.

[TpoBepka TPaBMIILHOCTH BBITOJIHEHUS PACUETHBIX
nokazareneil. CpaBHEHHE pe3yJIbTATOB BBIIOTHEHUS
3aJJaHUs C 3TAJOHOM.

OneHka pe3ylbTaTOB BBHIMOJIHEHHS MPAKTHUUYECKUX
3aJ1aHHMN.

OneHka KOHTPOJIBHBIX / MPOBEPOUYHBIX PabOT IO
YCTaHOBJICHHBIM KPUTECPHSIM.

Onenka KOMMYHHUKATHBHOU JESTEIIbHOCTH
00yyJaromerocs B MpoIecce 0OCBOCHUS 00pa30BaTEIbHOU
MPOrpaMMbl Ha TPAKTUYECKHUX 3aHATHUSX.

OrneHka pe3ysIbTaToB JIEATEITBHOCTH 00YJIArOIINXCS B
MIPOLIECCE OCBOCHHS 00pa30BaTEIbHONU IPOrPAMMBI:

— Ha MPAKTUYECKUX 3AHITHSIX;
— TIpY TIPOBEJICHUH MPOMEKYTOIHON aTTECTAIINN.

3JIEKTPOMarHUTHOM WHTyKIINH,
doTtorpdexra;

- BKJIaJl POCCUIMCKHX U 3apyOeKHBIX YUEHBIX,
OKa3aBIIMX HawOoIbIIee BIUSHHE Ha
pa3BuTHE (PU3HKH.

Ymeer:

— NIPOBOJUTH HAOJIIOAEHUS, UIAHUPOBATh U
BBITMIOJIHATH KCIIEPUMEHTHI,

— BBIJIBUTaTh FMIOTE3bI U CTPOUTH MOJIENH,
— MIPUMEHATh MOJYYEHHblE 3HAHUA 110
¢usuke 19 OOBSICHEHHS] Pa3HOOOPA3HBIX
(u3nUecKuX SBICHUIA U CBOICTB BEIIECTB;
— NPaKTUYECKHU HCIIOJIBb30BaTh (PU3UUECKUE
3HAHUS;

— OIICHUBATh JIOCTOBEPHOCTh €CTECTBEHHO -
Hay4YHOH MH(pOopMaI;

— UCIMOJIb30BaTh NPUOOPETEHHbIE 3HAHUS U
YMEHHUS JJIsl peleHus] MPaKTUUEeCKUX 3a]ad
MIOBCEIHEBHOM  KU3HH, o0ecrieueHus
0e301macHOCTH COOCTBEHHOM JKH3HH,
palOHAIBHOIO  NPUPOAOIIOJIB30BAHUS U
OXpaHbl OKpPY>KaoIlen Cpeibl;

[IpoBepka MPaBUIBHOCTH BBIMOJHEHUS PAaCUETHBIX
nokaszateneil. CpaBHEHHE pe3yJbTAaTOB BBIIOJHEHUS
3aJJaHMs C DTAJIOHOM.

OueHka pe3ynbTaTOB BBINOJHEHHUS MPAKTUYECKHX
Keic-3a1ananit.

OrneHka KOHTPOJIBHBIX / MPOBEPOUYHBIX pPAOOT TIO
}’CTaHOBJ'IeHHBIM KpI/ITepI/IHM.

OrneHka MCMOIB30BAaHUS OOYYAIOIIMMCS METOJIOB H
MpUEMOB JTMYHONW OPTaHM3AIlMU B TIPOIECCE OCBOCHUS

o0pa3oBaTeNbHON  MpOrpaMMbl Ha  MPAKTUYECKUX
3aHATHUSX, TPU  BBINOJHEHUH  WHIWBUAYAIbHBIX
JOMAIITHUX 3aJIaHMI.

Or1enka KOMMYHUKATUBHOMN JICSITEIbHOCTHU

00ydJaronierocs B mporecce OCBOSHHUs 00pa30oBaTeIbHON
IMporpaMMbl Ha MMPAKTUICCKUX 3aHATUAX.

OreHKa pe3yNbTaToB ACATEIFHOCTH 00YYaIOIINXCS B
IPOIIECCE OCBOCHUS 00pPa30BaTEIbHON MPOrPAMMBI:
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— ONKUCHIBATh U OOBSICHATH (PUBUUYECKHE
SIBJICHUSI W CBOMCTBA TEJI: CBOICTBA Ta30B,

KUAKOCTEN u TBEPABIX TEJ,;
AJIEKTPOMATrHUTHYO UHIYKLUIO,
pacpocTpaHeHue 3JIEKTPOMArHUTHBIX

BOJIH; BOJIHOBBIE CBOMCTBA CBETA; U3JIyUCHUE
Y TIOTJIOIICHHUE CBeTa aTOMOM; (hOTOI(PDEKT;
— OTJIMYaTh TUIMOTE3bl OT HAYYHBIX TEOPHIL;

— Jienartb BBIBO/IBI Ha OCHOBE
IKCIIEPUMEHTANIbHBIX JIaHHBIX;

— IPUBOAWUTH TPHUMEPHI, MOKa3bIBAIOLINE,
YTO: HAOJIO/ICHUS ¥ SKCIIEPUMEHT SIBIISIFOTCS
OCHOBOW JUIS BBIABM)KEHUS THIIOTE3 U
TEOpUH, MO3BOJIAIOT POBEPUTH UCTUHHOCTD
TEOPETUYECKUX  BBIBOJIOB;  (husmueckas
TEOpUsT JAeT BO3MOXKHOCTb OOBICHSTH
W3BECTHBIC SIBIICHUS TPUPOABI W HAy4YHBIE
dakThl, MpeicKa3bIBaTh €IIe HEU3BECTHBIC
SIBIICHHS,

— MPUBOAMWTH  TPUMEPHI  MPAKTUYECKOTO
UCIONIb30BaHUsl  (PU3MYECKHX  3HAHMIA:
3aKOHOB MEXaHUKH, TEPMOJIMHAMHUKH U
AIEKTPOAMHAMUKHI B JHEPIreTHKE;
pa3MYHBIX ~ BUJOB  DJIEKTPOMArHUTHBIX
U3Ny4YeHUN Uid  pa3BUTUA  pajuo W
TEJIEKOMMYHHUKAIMH, KBAaHTOBOW (pr3mku B
CO3aHMHU IEPHOMN SHEPIEeTUKH, J1a3EPOB;

— BOCIIPMHMMATh M Ha OCHOBE MOJYYEHHBIX
3HaHUU CaMOCTOSITENIbHO OLIEHUBATh
UH(pOpMaLHIO, COJEpIKAILYIOCs B
coobmenussx CMMU, HurtepHere, HaydHO-
HOIYJISIPHBIX CTAThAX.

— NPUMEHATh TOJIy4E€HHbIE 3HAHUA s
peueHns (pU3NYEeCcKHX 3a/1ad;

— ompenenatb  Xapakrep  (U3NYECKOTro
npoiiecca 1o rpaduky, Tadmuie, Gopmyie;

— U3MEPATHh Pl (PU3MYECKUX BEIWYHH,
OpPEICTaBisAsl pe3yabTaThl HU3MEPEeHUil ¢
Y4ETOM KX IOTPEIIHOCTEN.

— Ha MPAKTUYECKUX 3AHITUSIX;
— IIpU MIPOBEJICHUH MPOMEKYTOYHON aTTECTALIUU.
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