JNEITAPTAMEHT OBPA3OBAHUS 1 HAYKH
BPSIHCKOUM OBJIACTH
FocyI[apCTBGHHOG dABTOHOMHOC HpO(i)eCCHOHaJIBHOG
o0pa3zoBaTeIbLHOE YUPEIKICHUE
«DpAHCKHMH TEXHUKYM NMUTAHUSA U TOPIrOBJIW

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

TIO CTICIUATTBHOCTH
38.02.08 Toprosoe aemno
HOPMATHUBHBIA CPOK oOydeHus 2 rona 10 mecsien

Ha 0aze OCHOBHOTO 00111eT0 00pa3oBaHUs




PaGouast mporpamMma y4eOHON TUCITUTIIMHBI pa3padoTaHa Ha OCHOBE:
-DenepabHOTO TOCYNAPCTBEHHOIO 00pa30BaTENbHOTO CTaHAApTa CPEIHEro oO0mero o0pa3oBaHUs
(yTBepkaeH nmpukazoM MuHHCTepcTBa 00pa3oBanus u Hayku P ot 17.05.2012 r. N 413, penakmus
ot 12.02.2025 r.);
-denepanbHOI 00pa3oBaTENBHON IPOrpaMMBbI CpeiHero o01ero oopazopanus (yTBEpkKAaeHa MPUKa3oM
Munucrepcrsa npocsemienust PO ot 18.05.2023 r. N 371, penakuus 10.11.2025r.);
-npukazoB MunuctepcerBa npocsenieHuss PO ot 08.10.2025 r. Ne 729 u ot 10.11.2025r. Ne 808;
-pUMEpHON  pabodeid  mporpamMmbl  00mEe00pa30BaTeNbHOW  JUCHUIUIMHBL — «Du3uKay s
npodeccnoHanbHBIX 00pa3oBaTeNbHBIX OpraHu3anuii (omobpeHa Ha 3acemanuu llemarormueckoro
cosera ®I'BOY AI1O UPIIO npotokomom Ne 6/2025 ot 18.04.2025 1.).

Opranuzanun—pa3zpabdoruuk: IAIIOY «bpsHCKUi TEXHUKYM MUTAHUS U TOPTOBIIN.

PazpaboTtumk:

Crpyxkosa JI.B., npenogaBarens I'AIIOY «bpsiHCKHI TEXHUKYM UTAHUSI U TOPTOBIN.



COJEP)KAHME

1. OBIIAS XAPAKTEPUCTHUKA PABOYEW TTPOTPAMMBI
YYEBHOM JUCHUATIIMHBI

2. CTPYKTYPA U COJAEP)KAHUE YYEBHON JUCIUILIMHBI
3. YCJIOBUS PEAJIM3AIIMY YUYEBHOM JVCIIATLINHBI

4. KOHTPOJIb W OLEHKA PE3VJBTATOB OCBOEHMS
YYEBHOW JJUCHUATIIMHBI

14

16



1. OBLIAA XAPAKTEPUCTHKA PABOYEM IMPOI'PAMMBI
YYEBHOU JUCIHIUIIJIMHbI

1.1. OO0aacTh NPpUMEHEHHUS POrPaAMMBI
PabGouass mporpamMma y4eOHON AUCHMIUTUHBI SIBISETCA YaCThIO MPOTPaMMBbI
MOoAroToBKM criennanuctoB cpennero 38eHa (IITICC3) 38.02.08 Toprosoe nerno.

1.2. MecTO AUCHUILIHHBI B CTPYKTYpe 00pa3oBaTeIbHONH MPOrpaMMbl:
yueOHass nucuuiuimHa OJ[.11 ®dusmka oTHOCHTCS K 00I11e00pa3oBaTeILHOMY
ITUKITY.

1.3. Hean u 32124y JMCHUILVIMHBI — TPEOOBAHUSA K Pe3yJIbTaTaAM OCBOEHUS
AUCUMILTHHBI:
B pesynbTraTe ocBOeHUsI y4€OHOM TUCIUIUIMHBI CTYJICHT JTOJKEH YyMeTh!

- MPOBOJIUTH HAOJIOICHUS, TUTAHUPOBATH U BBITIOJIHATH SKCIIEPUMEHTHI;

- BBIJIBUTATh TUIIOTE3bI U CTPOUTH MOJIEIIH;

- IPUMEHSTH TOJYYCHHbIC 3HAHUS MO (Pu3MKe 71 OOBACHEHHUS Pa3sHOOOPA3HBIX
(bU3UYECKUX SIBICHUN U CBOMCTB BEIIECTB;

- MPAKTUYECKHU UCIIOJIH30BaTh (PU3UUECKUE 3HAHUS,

- OLICHUBATh JJOCTOBEPHOCThH €CTECTBEHHO - HAYYHOU MH(OpMaIuuy;

- WCIIOJBb30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHHUS JUIsl PEUICHUS MPAKTUYECKUX
3a/lady TMOBCEJHEBHOM >KWM3HHM, oOecrieueHusi Oe30MacCHOCTH COOCTBEHHOM IKHU3HU,
PAlMOHAIIBHOTO MPUPOJONOJIB30BAHUS U OXPAHBI OKPYKAIOIIEH CPEBI;

- ONKUCHIBAaTh U OOBSCHATH (PU3MYECKUE SIBIICHHUS W CBOMCTBA TENI: CBOMCTBA Ta30B,
KUJKOCTEM ¢ TBEPABIX TEJ; HJIEKTPOMArHUTHYIO WHAYKIHUIO, PacCOpOCTPAHECHHE
AIIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMICTBA CBETA; M3TYUYEHHE U TOIJIOIIEHUE CBETa
atoMoM; GoTodhPexT;

- OTJIMYATh TUMIOTE3bl OT HAYYHBIX TCOPHUI;

- JIeJIaTh BBIBOJIbI HA OCHOBE AKCIIEPUMEHTAIBHBIX IAHHBIX;

- TPUBOJUTH NPUMEPHI, IOKA3bIBAIOIINE, YTO: HAOTIOACHUS U HKCICPUMEHT
SIBJISIFOTCSL OCHOBOM ISl BBIJIBUKEHUS THUIOTE3 W TEOPUM, TO3BOJISAIOT MPOBEPUTH
UCTUHHOCTh TEOPETHYECKUX BBIBOAOB; (u3UuecKkas TEOpUs JaeT BO3MOXKHOCTH
OOBSICHSITh W3BECTHBIC SIBJICHUSI MPUPOABI U HayudHble (DAKTHI, MPEICKa3bIBATh €IIIEe
HEU3BECTHBIC SIBJICHUS,

- IPUBOJIUTH MTPUMEPHI MTPAKTUYECKOTO UCTIOIH30BaHUS (PM3UMUECKUX 3HAHUH: 3aKOHOB
MEXaHHKH, TEPMOJVWHAMUKH U DJIEKTPOJUHAMHKUA B SHEPre€TUKE; Pa3IMYHBIX BHUJIOB
AJEKTPOMArHUTHBIX U3IIYYEHUN JIJIsl Pa3BUTHUS PAIHO U TEICKOMMYHUKAIIUN, KBAHTOBOM
(GU3HUKY B CO3/ITAaHUU SEPHONU SHEPTETUKH,1a3E€POB;

- BOCIIPUHUMATh U HA OCHOBE IMOJIYYEHHBIX 3HAHUN CAMOCTOSITEJIBHO OIIEHUBATh
uH(popmalmio, coaepxairyrocs B coodmenussx CMU, Mutepuere, Hay4dHO-TIOMYJISPHBIX
CTaThIX;

- IPUMEHSTH MMOJYUYCHHBIC 3HAHUS JIJIsl pelIeHus: (PU3nuecKux 3a1ay;

- OTIpEeNETATh XapakTep PU3NUECKOro npoiecca rno rpaduky, radauie, popmyse;



- U3MepATh pAA (QU3MYECKUX BEJIMYMH, MPEACTAaBISAS PE3yJIbTaTbl HU3MEPEHHH C
YYETOM UX IOTPEIIHOCTEMN.

B pe3ynbTaTe ocBOeHUS yU4€OHOM NUCIUIIIMHBI CTYJICHT JIOJKEH 3HATh:

- CMBICH TIOHSTHI: (U3MUYECKOe SIBJICHHE, TUIOTE3a, 3aKOH, TEOpHUs, BEIIECTBO,
B3aMMOJICICTBHUE, AJIEKTPOMArHWTHOE IIOJie, BOJHA, (POTOH, aTOM, aTOMHOE SIpO,
MOHU3UPYIOUINE U3TYyYEHUS;

- CMBICT (PU3NYECKUX BEIMYHMH: CKOPOCTh, YCKOPEHHE, Macca, CHila, UMITYJIbC, paboTa,
MEXaHU4YecKasi SHEprusi, BHYTPEHHsISI HHEPrus, aOCONIOTHAs TeMIlepaTypa, CPeaHss
KMUHETHYECKasi HSHEPrus YacTUIl BELIECTBA, KOJMYECTBO TEIUIOThI, AJIEMEHTapHbBIN
AIEKTPUUECKUH 3apsi;

- cMbIch (DU3MYECKUX 3aKOHOB KJIACCMUYECKOW MEXaHUKH, BCEMUPHOTO TATOTEHUS,
COXpaHEHUs HHEPruM, UMITyJbca M JJICKTPUUYECKOTO 3apsija, TEPMOJAMHAMUKU,
ANEKTPOMATrHUTHON MHAYKINH, PoTodddekTa;

- BKJIQJI POCCHMCKUX M 3apyO€XHBIX YUYEHBIX, OKa3aBIIMX HAaWOOJbLIEE BIUSHUE HA
pa3BUTHE PUBHKHU.

B pe3ynbpTaTe 0CBOCHHUS TUCUUILIIMHBI (POPMUPYIOTCS OOIIME KOMITETEHIINNA:

Kon HanmeHoBaHMe 00IIMX KOMIIETEHIINI
OK 01 BeiOupath cnocoObl pemieHust 3agad Mpo(ecCHOHAIbHON JAeSTENFHOCTH TPHUMEHUTEIBHO K
Pa3INYHBIM KOHTEKCTaM
OK 02 Hcnonp30BaTh COBpEMEHHBIE CpENCTBA IIOMCKA, aHANW3a W HWHTEpIpeTannu wHpopManuu, u
WHQOPMaIMOHHbBIE TEXHOJIOTHH JIJIsI BBIMOIHEHHS 33184 PO eCcCHOHATRHON IeATEILHOCTH
OK 03 [TnannpoBaTh M peaJH30BBIBATE COOCTBEHHOE MPOPECCHOHAILHOE M JMYHOCTHOE pPa3BHUTHE,

NPEANPUHUMATEIBCKYIO AEATENHOCTh B NPpo(decCHOHAIbHOHM cdepe, MUCIob30BaTh 3HAHUS I10
paBoBOH M (DMHAHCOBOI IPaMOTHOCTH B Pa3IMYHbIX )KU3HEHHBIX CHTYaIUIX

OK 04 OddekTHBHO B3aMMOICHCTBOBATh U pabOTaTh B KOJUICKTUBE M KOMAHJIE

OK 05 OCyIIEeCTBIIATE YCTHYIO U MUCbMEHHYIO KOMMYHHUKAIMIO HA TOCYIapCTBEHHOM s3bIke Poccuiickoit
Denepanyy ¢ yueToM 0COOCHHOCTEH COLMAIBLHOIO M KYJIBTYPHOTO KOHTEKCTa

OK 07 ConeiicTBOBaTh COXPAaHEHHMIO OKPYIKAIOIIEH Cpeibl, pPecypcocOepekeHUI0, MPUMEHSThH

3HaHUS 00 M3MEHEHMHU KJIMMaTa, MPUHIMIBI OepeXIMBOIO MPOU3BOACTBA, 3(PPEeKTUBHO
JICHCTBOBATh B YPE3BbIYANHBIX CUTYALUAX

[lepedyenb npodeccuoHaIbHBIX KOMIIETEHIIMM, KOTOpble (POPMUPYIOTCS B paMKax

JTUCIUATUIAHBI
KOZ] HaumeHnoBanue BHAOB JICATCJIBHOCTH U HpO(l)eCCHOHa.]'leBIX KOMl'[eTeHIH/Iﬁ
BI1 IKcnayamayua mop2060-mexHo102udecKo20 000py008anUs U 0Xpana mpyoa
IK 1.6 OpranuzoBbIBaTh BBIIIOJIHEHUE TOProOBO-TEXHOJIOIMYECKHUX IMPOLIECCOB, B TOM YHUCIE C
IpUMEHEHHEM IIU(POBBIX TEXHOJIOTHI.
B2 Togaposedenue u opzanu3ayus IKCnepmMu3bl Ka4ecmea nompedumebCKux moeapoe
[IK 2.3 Co3naBaTh yCIOBHS A1 COXPAHHOCTH KOJIMYECTBEHHBIX U KAYECTBEHHBIX XAPAKTEPUCTHUK

TOBapa B COOTBETCTBUU C TpeGOBaHI/I}IMI/I HCﬁCTBYMMHX CAHUTAPHBIX MTPaBUJI HA Pa3HbIX
oTarnax TOBApOJABHUIKCHHAL.

1K 2.4 BhINOAHATE onepanuy Mo OleHKE KauecTBa U OpraHU3alMH SKCIePTH3bI
NOTPEOUTETHCKUX TOBAPOB.




2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCHUILIAHBI

2.1. O0bemM yueOHOM TUCHUIIJIMHBI U BUABI Y4eOHOH padoThl

Bun yuyeO6Hoii padoThl

Oo0BeM yacoB

O6beM NporpaMmbl 108
B TOM YHCJIE:

TEOPETUICCKOE 00YUCHHE 58
J1a00paTOPHBIC 3aHITHUS 14
MPAKTUYECKUE 3aHATHS 34
caMoCTOsITelIbHas paboTa 0
KOHCYJIbTallu! 0
IIpomexyTrounas arrectanus B Bujae J1udpepeHunpoBaHHOTO 5

3a49€Ta




2.2. TemaTH4YecKHii IJIaH U COAEPKAHME Y4eOHOM M CUUIIHHBI

HaumeHoBaHue pa3aesioB U TeM

Copaep:xanue yueOHOro MaTepuaJa, jabopaTopHble padoThl M MPAKTHYECKHE 3aHATHS ,
caMoOCTOsITeJIbHAs PadoTa 00yYaroIuXcs

OobemMm

yacoB

Tun 3aHATHA

dopMuUpoBaHuUe
KOMIIeTeHIHI

1

2

(6}

O/1.11 ®u3uka

108

Pa3znen 1. ®u3nka 1 MeTObI HAYYHOT0 MO3HAHUS

Tema 1.1 Beenenne

®dusuka - Hayka o npupoae. HayuHble MeTonbl MO3HaHMA OKpy>Karomero mupa. Ponb skcnepumeHTta U
TEOPHH B MpOILIECCEe MTO3HAHUS PUPOJIBI. DKCIIEPUMEHT B u3uke. MojenupoBanue GpU3NIecKux sBICHUI 1
npoueccoB. Hayunbie runoressl. Ou3ndeckue 3aKOHBI U TEOPHHU. | paHMIBI MPUMEHUMOCTH (DU3UUECKUX
3akoHOB. [IpuHimn coorBercTBus. Posmb u Mecto (u3uku B (OPMUPOBAaHUHM COBPEMEHHOH Hay4yHOU
KAapTUHBI MUPA, B IPAKTUYECKOU ACATEIbHOCTHU JIOACH

Jlexnus

OK 03, 05

Paszgea 2. Mexanuka

16

Tema 2.1 KunemaTtuka

Mexannueckoe nBrxkeHHe. OTHOCUTENBHOCTh MEXaHHYeCcKoro nBmkeHus. Cuctema orcueta. Tpaekropus.
[Tepemernenne, ckOpoCTh (CpemHsst CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepHabHON TOUKH,
HX MPOEKIUHU Ha OCH CUCTEMBI KoopauHaT. CloKeHue NepeMEIEHNN, CII0KEHNe CKopocTel. PaBHOMepHOE
U PpaBHOYCKOpPEHHOE IpSIMOJIMHEHHOe JABWKeHHWe. [pauky 3aBHCMMOCTH KOOpAMHAT, CKOPOCTH,
YCKOpEHHs, MyTH, MEPEeMEIICHUs] MaTepualbHOW TOYKM OT BpeMeHH. CBoOOAHOE maseHue. YCKOopeHHe
cBoOonHOro majeHus. KpuBonuHeiiHoe IBrkeHWe. J[BHkeHHE MaTepHajbHON TOYKH IO OKPYKHOCTH.
Yri10Bast CKOPOCTb, JTUHEHHAs cKkopocTh. Ilepuon u yacrora. LIeHTpOCTpEMUTENIBHOE YCKOPEHUE

KomOunmpoBaHHOE
3aHATHE

Tema 2.2 Jlunamuka

ITpunnun orHocurensHoctu INanmunes. Ilepseblii 3akon Herotona. MHepuuansHbeie cuctemsl oTcuera. Macca
tena. Cuna. [lpuHmun cynepno3unmu cuil. Btopoit 3akoH HploToHa aiisi MarepuanbHONH TOYKH B
nHeprmansHOi cucteme otcuera (MCO). Tperuit 3akoH HproTOHa A7 MaTepHalbHBIX TOUYEK. 3aKOH
BcemupHoro TsroreHus. Cuma Tspkectd. IlepBas kocmmueckast ckopocTs. Bec Tema. Cuma ympyrocT.
3akoH ['yka. Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS CKOJBKEHUS U cuiia TpeHus nokos. Koaddumnuent
TpeHus. Cuna CONPOTHBIECHUS MpPU JBWKEHUM Tela B JKUMAKOCTH wiu rase. IloctymarenbHoe H
BpamaTeabHOe IBIKCHUE a0COIIOTHO TBEPAOro Tena. MOMEHT CHIJIBI OTHOCHUTENHHO ocH BpameHus. [Lireqo
cuibl. YcnoBus paBHoBecus TBepaoro teia 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 1e(DOPMUPOBAHHON IPYKHUHE OT BEJIMYUHEI
nx aedpopmanuu.

JlaGopaTtopHas
pabora

OK 01, 02, 04,
05,07




Hacpimennsiit map. Tsepmoe Teno. Kpucramnmmueckue n amopgHble Tesna. AHH30TPONUS CBOWCTB
kpucramnos. XKunkue kpuctamisl. CoBpeMeHHble MaTepuansl. [InaBneHue U kpuctamumsanus. Y JesbHas
TerioTa mwiassieHus. Cybnumanus. YpaBHeHHE TEIUIOBOTO OalaHca

Tema 2.3 3akoHbBI COXpaHEHHs MMnynbec MaTepuanbHOM TOYKHM, CUCTEMBl MaTEPUAIBHBIX TOUYEK. IMIyJIbC CHIIBI U U3MEHEHUE UMILYJbCa 4 | KomOuHHMpOBaHHOE
BMEXaHHKE Tena. 3akoH coxpaHeHus ummynsca B MICO. PeaxktuBHOe aBmxkeHue. PaboTta cuibl. MOITHOCTH CHIIBL 3aHATHE
Kunernueckast sHeprust MarepualibHOM Touku. Teopema 00 W3MEHEHMHM KHHETHYECKOH HSHEPrHH.
[Norenumanbuas sHeprus. [loreHnuanpHas sHeprust ynpyro n1eGpopMHUpOBaHHOM Ny KUHBL [loTeHnManpHas
9Heprust Tejaa BONMM3M moBepxHOocTH 3emun. [loTeHIuManbHbIe W HEMOTEHIMANbHbIE CHIbl. CBs3b paboOTHI
HEMOTEHLUAIBHBIX CHJI C M3MEHEHHEM MEXaHHUeCKOW HHEepruu CHCTEMBl Tell. 3aKOH COXpaHEHUs
MeXaHUUECKOW SHepruu. Ypyrue v Heynpyrue CTOJKHOBEHUS
Tema 2.4 Texuuueckue ycTpoiicTBa M | TeXHHYECKHE YCTPOWCTBA M NPAKTUYECKOE IMPUMEHEHHE: CIHJIOMETp, JBW)KCHHWE CHAps/IOB, LEMHBIC U 2 IIpaktnyeckoe |I1K 1.6,2.3,2.4
[IPAKTUUECKOE IPUMEHEHUE pEMEHHbIE Nepeady, MOAIMNITHUKNA, BOAOMET, KONEp, NPYKUHHBINA NUCTOJET, ABM)KEHUE HCKYCCTBEHHBIX 3aHATHE
CIIyTHHKOB U pakeT. TOProBo- TEXHOJIIOTHIECKOEe 000pyIOBaHKE B TPO(ECCHOHAIBHOHN e TeIFHOCTH
Tema 2.5 Vcrionb30BaHNEe 3aKOHOB Hcnonp3oBaHne 3aKOHOB MEXaHUKH B IPOQECCHOHAIBHOW AeATeNbHOCTH VIcIoip30BaHHE 3aKOHOB 2 IIpaxTuyeckoe
MexaHI/IKI/IBHpO(beCCHOHa.HLHOﬁ MCXaHHUKH JJIsA 00BACHEHHUS JBHXXCHUA HEOECHBIX TeNl U 1A pa3BUTHUA KOCMHUYCCKUX HCCHC}IOBaHHﬁ, 3aHATHC
e TENbHOCTH TPaHULIbI IPUMEHUMOCTH KJIACCUUECKON MeXaHUKU. MIMuTanust HeBecoMOCTH.

Pa3znen 3. Mosekyasipaas Gu3uKa H TEPMOANHAMHUKA 22 OK 01, 02, 04,
Tema 3.1 OCHOBEI MOJICKYJISIPHO- OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KHHETHYeCKOW Teopun. bpoyHoBckoe mpmxenue. Auddyzums. 2 Jlexrmst 05,07
KUHETUYECKOUTEOPUH Xapakrep OBM)KCHHA M B3aUMOJEHCTBUS YacTHI] BewiecTBa. MoJenu CTpOeHHUsl ra3oB, XKUAKOCTEH U

TBEPABIX Tel U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATHX Mojeneil. Macca U pasMepbl MOJIEKYIL
KommuectBo BemectBa. [loctosiuHass ABoragpo. TemnoBoe paBHOBecue. Temmeparypa U ee U3MEpEHHE.
[ITkana Temnepatyp Llenbcusa. Monens naealbHOro rasa.
Tema 3.2 OcHOBHOE ypaBHEHHE OCHOBHOE ypaBHEHHME MOJIEKYJISPHO-KMHETHUECKOW TEOPHM HIEaIbHOTo raza. AGCOMIOTHAs TeMIepaTypa 2 | KomOuHupoBaHHOE
MOJICKYJISIPHO-KMHETUYECKON TEOpUH | KaKk Mepa cpelHell KMHeTHYECKOW SHEepruM TeIIOBOro NBIDKEHHs dacTull rasa. lllkama temmepaTyp 3aHATHE
MeaabHOro rasa. KenvBuna. YpaBHeHue MenneneeBa-Knanetipona. 3akon JlanbTona. 'a3oBbie 3akoHbI. M3omporecchl B
HIeaTbHOM ra3e ¢ HOCTOSHHBIM KOJMUECTBOM BEIIECTBA: H30TepPMa, H30X0pa, n3o00apa
Ulaboparopuas pabota Ne 2. Nzydenne ogHOTO U3 U30TPOIECCOB 2 JlaboparopHnas
IM3yyeHne OJHOro M3 M30MPOLIECCOB pabota
Tema 3.3 OCHOBBI TEPMOJIMHAMUKHU TepMmomuHaMudeckass cucTeMa. BHYTpPEHHSST SHEPrus TEPMOIMHAMHYSCKOW CHCTEMBI M CIOCOOBI ee 2 | KomOuHHpOBaHHOE
n3MeHeHns1. KomuaecTBo TermoTsl u pabota. BHYTpeHHSs 2HEPTHs 0THOATOMHOTO HACAaTHHOTO Ta3a. Buabl 3aHsATHE
TeIUIoNepe1ayn: TeMIONPOBOJHOCTh, KOHBEKLUS, U3TyUEHHE.
Tema 3.4 TernnoeMKOCTh Tena. TernoemMKocTh Tena. YJelbHas TEIUIOEMKOCTh BelecTBa. KonMyecTBO TEIIOTHI MpH Temionepeaaye. 2 | KomOuHHpOBaHHOE
[IepBbIil 3aKOH TEPMOJUHAMUKU IlepBplii 3akOH TepMOAMHAMMKHU. IIpuMEHEHHE NEpPBOTO 3aKOHA TEPMOJMHAMUKHM K M30IPOLECCaM. 3aHATHE
['padmueckas UHTEpHpeTaLys paboThI rasa.
Tema 3.5 TernnoBsle MatnHbl. Bropoii| TemsoBsle MaiuHbl. [IpyHIUIBI AEHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHHs 3HEPrHMH B TEIUIOBBIX 2 | KomOuHupoBaHHOE
BaKOH TEPMOJIMHAMUKHU MamuHax. Koaddumument mnonesHoro paeWcTBus TemiaoBoi Mammebel. [{ukn Kapro. Bropoii 3axon 3aHATHE
TepMoIMHAMUKH. HeoOpaTuMOoCTh MPOIIECCOB B MPUPOE. DKOJOTHIECKUE TPOOIEMBI TEIJIODHEPTETHKU
Tema 3.6 ArperaTHble COCTOSHHUS ITapooOpazoBanne W KoHAeHcanus. lcmapeHue W KWmeHHe. YAelbHas TeIuioTa MapooOpa3oBaHMs. 4 | KoMOuHMpOBaHHOE
BCIICCTBA N (baSOBBIe TIIEPEXOAbI 3aBUCUMOCTh TEMIIEPATYPBI KUIICHUA OT HAaBJICHHA. AOCOIIOTHAasT ¥ OTHOCHUTEIbHAS BJIAXKHOCTh BO3ayXa. 3aHATHC




COCAMHCHUSA IMPOBOIHUKOB

UlaGoparopuas pabora Ne 3. OmnpeneneHne BIAKHOCTH BO3IyXa 2 Jlaboparopnas
OnpezneneHye BIAXKHOCTH BO31yXa pabora
Tema 3.7 Texuuueckue ycrpoiicTBa M | TexHWUECKHe YCTpPOMCTBA M HMX TPAKTUYECKOE NPUMEHEHHE B MNPO(ECCHOHAIBLHON JAeATENbHOCTH: 2 IIpaktnyeckoe |I1K 1.6,2.3,2.4
MX MPaKTU4ecKoe MPUMEHEHHE B TepMoMeTp, Gapomerp. OnpeseneHne Macchl BO3iyXa B KOMHATe Ha OCHOBE M3MEPEHHH 00beMa KOMHATEI, 3aHATHE
npodeccroHaNIbHOM IeSTeIbHOCTH JIaBJICHUSI U TEMIIEPATyphl BO3AyXa B HEH.
Tema 3.8 TerioBoe TOProso- TexHnueckue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHEHHE: XOJIOJWIBHUK, KOHIULHMOHEP, THUTPOMETP, 2 IIpaxTuyeckoe
TEXHOJIOTHYECKOe 000pYAOBaHHUE B MICHXPOMETP, KATOPUMETP, TEXHOJIOTHHU TOJTyYSHUSI COBPEMEHHBIX MAaTEPHAJIOB, B T.9. HAHOMAaTCPHAIIOB, U 3aHATHE
npodeccrnoHaNbHOM AEeATETPHOCTH HAaHOTEXHOJOTHH. TemIoBOoe  TOProBO-TEXHOJOTHYECKOe 00OpymoBaHHE B  HpodeccHOoHANBHOMN
JeSATEIILHOCTH.
Pazgen 4. DnekTpoaMHAMHUKA 24 OK 01, 02, 04,
05,07
Tema 4.1 DnekrpocraTnka OnexTpu3anys TeN. DIEKTPUUECKUH 3apsi U ero BHABL. 1IpOBOMHMKHM, AMAIEKTPHUKH, MOIYHNPOBOIHHUKH. 2 | KomOunmpoBaHHOE
3aKOH COXpaHEeHHMs 3IEKTpUIecKoro 3apsaa. Bzanmoaeiictue 3apsaoB. 3akoH KyioHa. 3aHSITHE
Tema 4.2 DiekTpudeckoe moie. Onextpudeckoe mojie. HanpspkeHHOCTh 3yIeKTpuYecKoro moid. [IpuHOMN Cynepro3uiyy 3JIEeKTPUISCKUX 2 | KomOunmpoBaHHOE
nonedl. JIMHUM HaNpsDKEHHOCTH JIEKTpUYecKoro mois. PaboTra CHI  3/E€KTPOCTAaTHYECKOro  IOJIs. 3aHATHE
[Morenuman. Pa3HocTe moTeHnManoB. I[IpOBOAHUKM M AMAICKTPUKH B 3JIEKTPOCTATHYECKOM IMOJIE.
JuanexTpuueckas TNPOHHIAEMOCTh.  JJNEKTpoeMKocTh. KoHmeHcaTop. OIEKTPOEMKOCTh — IUIOCKOTO
KOHJIeHcaTopa. DHeprus 3apsKeHHOro KOHJIeHcaTopa
Tema 4.3 [TocTosiHHBIN OneKTpuUecKuil TOK. YCIOBHUS CYIIECTBOBAHMS 3NEKTpUUECKOro Toka. Mcrounukm Toka. Cuia TOKa. 2 | KomOuHupoBaHHOE
PIEKTPUYECKUHN TOK. IlocrosiHubit TOK. Hampspxkenwe. 3akoH Oma [yid yvyacTKa IelH. OJEKTPUYECKOE COMPOTHUBIICHHE. 3aHATHE
VYaensHOe compoTuBieHue BemiecTBa. IlocnenoBarenbHOe, NapasiebHOE, CMEIIAHHOE COCIUHEHUE
MIPOBOTHHKOB
Tema 4.4 3axon OmMa Ayt TOJTHOH Pabora anexTpuueckoro Toka. 3akoH JDkoymsa-JleHuna. MOIIHOCT  AJIEKTPUYECKOTO  TOKAa. 2 | KomOuHupoBaHHOE
(3aMKHYTOI) 2JIEKTPUUECKOH TIeTTH DNEeKTPOJABUKYIIAsl CUJIa W BHYTPEHHEE COINPOTUBIEHHE HMCTOYHHMKA TOKa. 3akoH Oma IS TONHON 3aHATHE
(3aMKHYTOI) 2nekTpudeckoi rienu. KopoTkoe 3aMbIKaHue.
Tema 4.5 TokH B pa3NUUHBIX cpelax | OJEKTPOHHAS IPOBOJUMOCTh TBEPABIX METAUIOB. 3aBHUCHUMOCTb CONPOTHUBICHHS METAIJIOB OT 4 | KomOuHMpOBaHHOE
TemrepaTypbl. CBEpXIPOBOANMOCTD. JJIEKTPUUECKHH TOK B Bakyyme. CBOMCTBa 3JEKTPOHHBIX ITy4YKOB. 3aHATHE
[MomynpoBomauknu. CoOcTBeHHass M TpUMECHas NPOBOJUMOCTh IOJIyHNpOBOIHHKOB. CBoiicTBa p-N-
nepexofa. [ToaynpoBoHUKOBBIE TIPHOOPHI. DIIEKTPUUECKHUI TOK B PaCTBOpaxX M PacIulaBax AJIEKTPOIUTOB.
DNEKTPOIUTHYECKAs JUCCOLMALUSA. DJEKTPONH3. IIEKTpUUYEeCKuil TOK B ra3zax. CamMOCTOSITENbHBIA M
HEcaMOCTOSITeNbHBIN pa3psa. Moanus. [lnazma
UlabopaTtopHast pabota Ne 4 W3yueHne nociienoBaTesIbHOT0, apaIeIbHOTO, CMEIIAHHOTO COEIHMHEHHS! IPOBOIHUKOB 2 JlaGopaTtopHas
M3y4yeHue pa3In4HbIX BUIOB pabora




[IepemeHHBIIN TOK.

Tpanchopmarop. [IpousBoacTBo, mepenada U MOTPEOJICHUE DIEKTPUUECKOW IHEPTHH. DKOJIOTHUECKUE
PUCKH ITPH NPOHU3BOJICTBE AISKTpHICCKON 3Heprun. KylIpTypa HCHONB30BaHUs AJIEKTPOIHEPTHH.

Tema 4.6 MarautHoe 1oie. TlocrosinHble MarHuTHl. B3anmmopaeicTBUE MOCTOSHHBIX MarHUTOB. MarautHoe mojie. BekTop mMarHuTHOU 2 | KomObuHHpOBaHHOE
uaaykiuy. IlpuHnun cyneprnosunuu. JIuHuM MarHuTHOM wuHAykuuu. KapTuHa nMHUR MarHuTHOM 3aHATHE
UHAYKIMY OIS NOCTOSHHBIX MarHuTOB. MarHuTHOe IoJjie MpOBOJHHMKA ¢ ToKoM. KapTuna nuHMH moss
JUIMHHOTO TpPsIMOTO TPOBOJHHMKA U 3aMKHYTOTO KOJBLIEBOTO MPOBOJHMKA, KAaTYIIKM C TOKOM. OHBIT
Opcrena. BzaumopeiictBue npoBoaHukoB ¢ TokoMm. Cuma Ammnepa, ee MOAyib M HampaBieHue. Cuna
JlopeHua, ee MOAyNb U HampaBieHue. J[BUxkeHHe 3apsKEHHOM 9acTUIBI B OJHOPOJHOM MarHUTHOM IIOJI€.
Pat6ora cuibl Jlopenia.
Tema 4.7 DnexTpoMarHUTHas SIBnenue anexTpomMarHUTHOM MHAYKuuU. IloTok BekTopa MarHuTHOM MHAykuuu. DJC uHIyKIMH. 3aKoH 2 | KomOuHmpoBaHHOE
VH Ty KIS 3MeKTpoMarHuTHONH wHAyKimn @apanes. BuxpeBoe smekTpuueckoe moie. DNEKTPOIBIDKYIIAs CHIA 3aHATHE
UHOYKIUH B TPOBOJHHUKE, IBMKYLIEMCS IOCTYHNAaTeIbHO B OJHOPOIHOM MAarHuTHoM moie. IIpasuio
Jlenna. MunyktuBHOCTE. SIBneHme camomuaykiuu. DJIC caMOMHAyKIWH. DHEPTrHs MarHUTHOTO MOJIA
KaTyIIKU C TOKOM. DJIEKTPOMAarHUTHOE T0JIe
UlabopaTopHas pa6ota Ne 5. W3yuenue sBiIE€HUS 3JIEKTPOMarHUTHOW HHAYKLIUH 2 JlabopatopHas
M3y4eHue ABICHUS pabora
PIEKTPOMArHUTHON MHAYKIIUU
Tema 4.8 Texuuueckue ycrpoiicTBa M | TexHHYeckne YCTPOMCTBA M MX IIPAKTUYECKOE NPUMEHEHHE B NPO(ECCHOHAIBLHON NEesTEIbHOCTH: 2 IIpaktnyeckoe |I1K 1.6,2.3,2.4
MX MpaKTH4ecKoe PUMEHEeHHE B 3JIEKTPOCKOII, 3JIEKTPOMETpP, KOHIEHCATOp, KOMMPOBAIBHBIM ammapar, CTpyHHBIN NpUHTEpP, aMIepMeTp, 3aHATHE
npodeccroHaNbHOI IeSTeTbHOCTH BOJIBTMETP, PEOCTAaT, MCTOYHHKH TOKa, 3JEKTPOHArpeBaTelbHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npulOoOpbl, TEPMOMETpP CONPOTHBICHHUS, BAKyyMHBIH JHON, TEPMUCTOPHl U  (HOTOPE3UCTOPHI,
MOJYTIPOBOJHUKOBBIM U0, TajbBaHWKA, MOCTOSHHBIE MAarHUTHI, 3JIEKTPOMArHUTHI, 3JIEKTPOJBUTATENb,
YCKOPHUTENH JIEMEHTAPHBIX YaCTHILl, HHIYKIIMOHHAS IeYb.
Tema 4.9 Mepst Mepbl 35IeKTpOOE30IacCHOCTH, AJIEKTPOCTaTHYECKash 3alluTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOPOTKOE 2 [IpaxTnyeckoe
PIIEKTPOOE30IaCHOCTH B 3aMBIKaHUE 3aHATHE
npodeccroHaNIbHOM IeATeTbHOCTH
Paspgen 5. Kosrebanust v BOTHBI 22 OK 01, 02, 04,
Tema 5.1 Mexanudeckue koneOanus | KomeOarenpHass cucrema. CBoOonmubele koneOanus. [apmonumueckue konebanmsa. Ilepmon, dacrora, 2 | KomOuHHpOBaHHOE 05,07
ammuTyaa u  ¢aza komeOanuil. [IpyXWHHBIH MasTHHK. MaTeMaTHYeCKHi MAasTHHK. Y paBHEHUE 3aHsATHE
rapMOHHYECKHX KosieOanuii. KuHemarnueckoe M IMHAMHYECKOE OIMCaHHE KOJEeOAaTeJbHOTO JBM)KEHHS.
[IpeBpaiueHne 3HEpruu TNpH TAPMOHMYECKHX KoseOaHusax. CBsA3b aMIUINTYABl KOJeOaHWH HMCXOIHOMN
BEJIMYMHBI C aMIUIUTYOH Koyle0aHMH ee CKOPOCTH M YCKOpeHHWs. BbIHyXIeHHbIE MeXaHHYecKHe
kosiebanus. Pesonanc. PesoHaHCHas KpuBasl.
Tema 5.2 CBobGoxHbIe KonebarensHbIi KOHTYD. CobonHbIe AJIEKTPOMArHUTHBIE KoJieOaHus 2 | KomOuHupoBaHHOE
PIEKTPOMAarHUTHEIE KOJIeOaHHS B HJCATbHOM KOJE€0aTeIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHHWYECKHMH M 3JIEKTPOMATHUTHBIMHU 3aHATHE
kosrebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTHH B HICATEHOM K0JIe0aTeIbHOM KOHTYpE.
Tema 5.3 BriHyX/IeHHBIE BrrHyxeHHBIE 31eKTpOMarHuTHeIe Konebanus. IlepemeHHbIt TOK. CHHYCOMIANBHBIA MEPEMEHHBIH TOK. 2 | KomOuHupoBaHHOE
PIIEKTPOMAarHUTHEIE KOJIEOaHHS. MoUTHOCTh MEPEeMEHHOTO TOKa. AMIUTUTYZHOE W JAEHCTBYIONIEEC 3HAUYEHHE CWJIBI TOKA W HANPSKEHHS. 3aHATHE
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OTHOCUTCJIbHOCTHU

WHBapUAHTHOCTH MOJYJII CKOPOCTH CBETa B BaKyyMe, NPUHIMI OTHOCUTEIBHOCTH OWHIINTEHHA.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMeUICHUE BPEMECHH M COKPAICHHUE IITUHBI. DHEPTUsS U HMITYJIbC
cBOoOOMHON dYacTumbl. CBsi3b MacChl C JHEPTUCH W UMIIYJIBCOM CBOOOJHOW YACTHUIBI. DHEPrus IOKOS
CBOOOIHOM YaCTHIILI

Tema 5.4 MexaHW4ecKue BOJIHBI MexaHndeckne BOJHBI, YCIOBYsI pactipoctpanenus. [leproa. CkopoCcTh pacpoCTpaHSHHS U JITTHA BOJTHBI. KoMOunmpoBanHoe
[onepeunsle 1 npomoabHEIE BOJIHBL. MHTEpdepenius n qudpakuus MexaHuueckux BosH. 3ByK. CKOpoCTh 3aHATHE
3ByKa. 'poMKocTb 3Byka. Bricota ToHa. TemOp 3ByKa.
Tema 5.5 DneKTpOMarHUTHBIE BOJHBI | ODJEKTPOMATHUTHBIE BOJHBL. YCIOBUS M3Iy4YeHMs DSJEKTPOMATrHUTHBIX BOJIH. B3auMHas opueHTaus KomOuHMpoBaHHOE
BekTopoB E, B u v B snexkTpomarHUTHOW BoiHE B BakyyMme. CBOICTBa 3JIEKTPOMAarHHUTHBIX BOJIH: 3aHATHE
OTpakeHHe, TpejoMIIeHHe, moJusipusanus, audpakuus, nHrepdepeHuns. CKOpPOCTh 3JIEKTPOMArHUTHBIX
BoJH. [lIkana 37eKTpOMarHUTHBIX BOJIH. [IpiMeHeHNe 3IeKTpOMarHUTHBIX BOJIH. [IpHHIMIIBI paguoCBA3U U
TeneBuaeHUs. Paguonokarus. DIeKTpOMarHUTHOE 3arpsi3HEHUE OKpY Karoliel cpenbl.
Tema 5.6 I'eomeTpuueckas onTHka IIpsimonuHeiiHOe pacmpocTpaHeHUe cBeTa B OJHOpOAHOM cpere. JIyu cera. OTpaxkeHue cBeTa. 3aKOHBI KomOuHMpoBaHHOE
oTpaxeHHs cBera. l[locTpoeHne wu300pakeHWH B IIOCKOM 3epkanie. Ilpemomienue cBera. 3aKoHBI 3aHATHE
IpesloMIeHUs cBeTa. AOCOMIOTHBIM MOKa3aTeldb IperoMieHHusA. [lomHOe BHyTpeHHEE OTpakKeHHE.
[IpenenbHBIN yros MOJHOTO BHYTpEHHEro orpaxkeHws. CoOuparomiye M pacceBarollue JMH3BL TOHKas
muH3a. POKycHOE paccTOsSHHE M ONTHYECKas CHia TOHKOW JmH3BI. [locTpoeHne wu300pakeHHH B
coOMpaoImMX M paccenBaromuX JuH3aX. PopMyna TOHKOW JHMH3BL. YBEJIWYEHHWE, JaBaeMoe IHH30M.
[Ipenensl TPUMEHUMOCTH T€OMETPUYECKOW ONTHKH.
Tema 5.7 BonHoBbie cBolicTBa cBeta | Jlucmepcust cBera. CnoxkHbli coctaB Oenmoro cBera. llBer. Mutepdepenums cera. KorepeHTHbIe KomOuHupoBaHHOE
WCTOYHMKHU. YCJIOBUS HAOIIOJCHUS] MAaKCUMYMOB M1 MHHUMYMOB B MHTEP(EPECHIIMOHHOW KapTHHE OT JIBYX 3aHATHE
crH(pa3HBIX KOTEPEHTHBIX MCTOYHHUKOB. Jludpakums cBera. [ludpakumoHHas pemerka. YciioBue
HaOJIOZGHUS] TJIaBHBIX MaKCHMMYMOB TIPH TMaJCHHM MOHOXPOMAaTHUYECKOTO CBeTa Ha JU(PAKLUOHHYIO
peumerky. Ilonspusanus ceera
UlabopaTtopHast padota Ne 6. V3mepenue mokasatess NpeJIOMIICHUS CTEKIIa JlaGopaTtopHas
3MepeHue noka3aTesns pabota
MpEeJIOMIICHHS CTEKIa
UTabopatopHas pa6ota Ne 7. HccrnenoBanue cBOMCTB N300payKeHHUH B IMH3aX JlabopatopHas
MccenoBaHme CBOMCTB H300paKeHUH pabota
B JINH33X
Tema 5.8 Texuuueckue ycrpoiictBa u | TexHHUECKHe YCTPOWCTBA M MPAKTHYECKOE NPHUMEHEHHUE: ceiicMorpad aneKTpudeckuii 3BOHOK, FeHepaTop IIpaktnyeckoe |11K 1.6,2.3,2.4
MX MPaKTH4ecKoe MPUMEHEHHE B MEePEMEHHOTO TOKa, TMHUHU JIEKTpoIepead, My3bIKaIbHbIE HHCTPYMEHTSI, yIbTPa3ByKOBast JUATHOCTHKA B 3aHATHE
npodeccroHaNbHOI IeSTebHOCTH TEXHUKE W MeJAWIMHE, pafap, paavoNpHUEMHHUK, TeJeBU30p, aHTeHHa, Tenedon, CBY-neup, oukwu, nyna,
(doroanmapar, NMPOEKIMOHHBIN armnapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHKA, AU(PPaKIHOHHAS
pemIeTKa, NOJISPOU/I, TEIECKOTI.
Tema 5.9 Buns! usnyuenuii. Buapt Bune! nznydenuii. Bungst ciextpos. CriekTpsl uciryckanus. CekTps! noryoneHus. CreKTpaabHbIA aHAIN3. IIpaktnyeckoe |11K 1.6,2.3,2.4
CIIEKTPOB. CriekTpasibHBIE KJIacCHl 3Be311. YIbTpaduoneToBoe ndnydenue. MudppakpacHoe n3nydenne. PeHTreHoBCkne 3aHATHE
nyun. VIx npupoja u cBoiictsa. lllkana 3eKTpOMarHUTHBIX H3ITy4eHHI
Pa3gen 6. OCHOBBI cIeNNAILHON TEOPUH OTHOCHTEILHOCTH OK 01, 02, 04,
Tema 6.1 OcHOBEI TeopuH I'panunbl IPpUMEHUMOCTH KIIAaCCHYECKON MeXaHUKH. IIoCTynaTel cnenuaabHOM TEOPHUH OTHOCHTENIBHOCTH: Jlexmus 05,07
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Paznen 7. KeanToBas dpusuka 14 OK 01, 02, 04,
Tema 7.1 DneMeHTHI @®oronsl. Gopmyna Ilmanka cBs3m SHeprur (OTOHA C €ro YacTOTOW. DHEPrus W UMIYNbC (poTOHa. 2 | KomOuaHpOBaHHOE 05,07
KBaHTOBOI ONTHKH Otkpeitre u uccaenoanne Gorodddexra. Omerter A.I'. CroneroBa. 3akoHB PoTodddekTa. YpaBHEHHE 3aHATHE

Onamreitna mma porordpdexra. "Kpacnas rpanmma" ¢otordpdexra. dasnenme cBera. Omprter I1.H.
JleGeneBa. XuMuueckoe AEHCTBHUE CBETA
Tema 7.2 CtpoeHme aTomMa Monens atoma Tomcona. OmeiTel Pesepdopaa mo muccrnemoBanmo cTpoeHus aroma. [lmanerapHas Moaenb 2 | KomOuHHpOBaHHOE
atoma. Iloctynarel bopa. U3nyyenne u moriomeHue (GOTOHOB NPH IMEPEXoJie aToMa C OJHOTO YpPOBHS 3aHATHE
SHEpPIruu Ha APYTOH.
Tema 7.3 BonHoBBIE CBOMCTBa Bunel cnextpoB. CrexTp ypoBHeH »Hepruu atoma Bojopoja. BomHoBble cBoiicTBa yacTul. BosHbl ne 2 | KomOuHmpoBaHHOE
UacTHUII. Bpoiins. KopmyckyssipHo-BoHOBOW jayanu3M. Judpaknus s>neKTpoHOB B Kpuctautax. CHOHTaHHOE WU 3aHATHE
BBIHYX/ICHHOE M3JIydeHHE. Y CTPOWCTBO M IPHHIMI pabOTHI J1a3epa
Tema 7.4 AtomHOE 1pO MeTtonpl HaOMIONCHUA W PETUCTPALAN DJIEMEHTapHBIX dYacTHl. OTKpHITHE pPagroaKkTUBHOCTH. OTBITHI 4 | KomOuHHpOBaHHOE
Pesepdopra mo ompeneneHuio cocraBa paaMOaKTHBHOTO u3mydeHus. CBoiicTBa ambda-, Oera-, raMma- 3aHATHE
W3TydeHns. BnusHWE pagMoaKTUBHOCTHM HAa JKUBBIE OpraHm3Mbl. OTKpBITHE TNPOTOHA W HEHTpOHA.
Hyxnonnas moznens sinpa ['eiizenOepra-HBanenko. 3apsxg sapa. MaccoBoe uncnio sapa. Mzotonsl. Anbda-
pacrnaz. DIeKTPOHHBIH U TO3UTPOHHEIN OeTa-pacnaln. ['aMMa-n3nydeHne. 3aKOH paJnOaKTHBHOTO paclaja.
OHeprus CBsI3M HYKJIOHOB B siape. SnepHele cunbl. Jedekt maccsl sapa. Snepusle peakuun. JleneHue n
cuHte3 snep. SnepHeiii peaktop. TepmosaepHbiit cuHTe3. I[IpoOiieMbl W TEPCHCKTHBBI  SACPHOI
SHEPreTUKU. OKOJOTMYeCKHe acleKThl SAepHON SHEepreTuku. OJjeMeHTapHble uacTHLel. OTKphITHE
no3uTpoHa. OyHAaMEHTAIBHBIC B3aUMOACHCTBUS
Tema 7.5 IloHATHS, CBSI3aHHEIC C [onsaTus, cBsA3aHHBIC C M3YyYCHWEM METOAOB HAYYHOTO MO3HAHUS: SBJICHUE, HAYYHBIH (PAaKT, THIIOTE3A, 2 IIpakTuueckoe 11K 1.6,2.3,2.4
M3y4EeHHUEM METOJIOB HayJHOTO (u3nueckas BeIMYNHA, 3aKOH, TEOPHs, HAOIIOJeHNE, SKCIIEPUMEHT, MOAEINPOBaHNE, MOAENb, U3MEPEHHE. 3aHATHE
MO3HAHUS
Tema 7.6 Texuudeckue ycTpoicTsa | TexHHUYEecKne yCTPOWCTBA M MPAKTHUECKOE MPUMEHEHHE: (OTOdIeMEeHT, (JOTOJaTUHK, COTHETHas OaTapes, 2 [IpakTHueckoe
MpaKkTHIEeCKOe MPUMEHEHHUE CBETOJINO/, CIIEKTPOCKOTI, JIa3ep, KBAHTOBBII KOMITBIOTED, IO3UMETP, KaMmepa BuiibcoHa, siepHbIi peakTop, 3aHATHE
aToMHas 6omba
31es1 8. DjileMeHThI ACTPOHOMUM U ACTPOPU3UKHU 6 OK 01, 02, 04,
Tema 8.1 ComHeunast cucreMa. Bun 3BezgHoro Heba. Co3Besnus, sipKue 3BE3.Ibl, MJIAHETHI, X BUAUMOE JBHxeHue. CoHeuHasi CUcTeMa. 2 | KombunupoBaHHOE 05,07
3Be3/1bI, UX OCHOBHBIE [TnaneTs! 3emHOM rpymmsl. [LnaHeTsi-rurantel. Mansie Tena Conueunoii cucremsl. Comaile, ¢porochepa u 3aHATHE
XapaKTEPUCTUKU atMoc(epa. CosneuHass akTuBHOCTh. Mcrounuk sHepruu CojiHua M 3Be3A. 3BE3[bl, UX OCHOBHBIE
XapaKTepUCTHKH: Macca, CBETHMOCTh, pPaguyC, TeMIlepaTypa, HX B3aHMMOCBS3b. 3BE3[bl TJIABHOI
MOCJIEI0BATENHLHOCTH. 3aBUCUMOCTh ''Macca - CBETHMMOCTH" JUIsi 3Be€3] IJIaBHOM I10CJIE€I0BATEILHOCTH.
Buytpennee crpoenue 3Be3. CoBpeMEHHBIE MPEACTABICHUS O MPOUCX0XKAEHUK U 3Bomonuu ConHua u
3Be3/1. OTalbl XKU3HU 3BE3L.
Tema 8.2 NanaxkTuka. Beenennas Mneunsiit Ilyts - Hama I'anaktuka. CnmpanbHas cTpykTypa ['amakTuku, pacnpesnencHue 3Be3[, rasa u 2 | KomOuHmpoBaHHOE
nbutn. [onoxenne n newkenne Connua B ['anakruke. [lnockas u cepudeckas nmoacucTeMs! I anakTuky. 3aHATHE

Tunsl ranakTuk. Pagnoranaktuku u kBasapbl. UepHble ObIpHI B siApax ranaktuk. Beenennas. Pacmupenune
Bcenennoii. 3akon XaO0ma. PasbOeranuwe ramaktuk. Teopust bonbmoro B3pbiBa. Mogens «ropsueit
Bcenennoity. MacmtabHas cTpykrypa Bceenmennoit. Meraranaktuka. HepemeHHple  TpoOJieMbl
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aCTPOHOMHHU.

3aueTHOE 3aHATHE

JuddepeHunpoBaHHblif 3aU4eT

IIpaktuueckoe
3aHATHE

Bcero

108
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3. YCJIOBMSI PEAJIN3ALIMYA TPOTPAMMBI YUEBHOW
JUCHUATIIMHBI

3.1. MaTepuajibHO-TeXHHYECKOe o0ecneyeHue
Jlns peanuzanuy y4eOHON AUCHUIUIMHBI IMEETCS
- yueOHbIi KaOuHeT « EcTeCTBEHHO-HAYYHBIX TUCHUTUTHHY.
O6opynoBanne yueOHOTO KabnHeTa « ECTECTBEHHO-HAYUHBIX TUCITUTIIIIH)):
- CTOJI ayJJUTOPHBIA;
- CTOJI MPEMnoiaBaTes;
- CTyJ1 O(UCHBIN;
- IOCKa y4eHHYecKas,
- KOMIIBIOTED;
- IPUHTED;
- KOMIUIEKT Y4eOHOTO HarJsAHOTO MaTepurana 1o BCEM TeMaM MPOrPaMMBI.

3.2. Uu¢popmanuoHHoe odecneyeHre peasu3alu NporpaMmabl.
Ilepeyens pexoMeHayeMbIX Yy4eOHbIX wu3aaHuii, HHTepHeT-pecypcos,
JAOIOJHUTEJIbHOMN JIUTePaTypbl

OCHOBHBIC HCTOYHHUKH:

1. Msxuies, I'.51. ®usuka. 10 kinacc. ba3oBblii U yriryOaEHHBIN YPOBHU:
yuebnuk / I'.SI. Mskumes, b.b. Byxosues, H.H. Cotckuii; noa. pen. H.A.
[TapdentbeBa — Mocksa: [Ipocsenienue, 2023. — 433 ¢. — ISBN 978-5-09-
107706-3.

2. Msikume, I'. S. ®dwusuka: 11 kmacc: 06a30BbIi U yriIyOJIEHHBIN
ypoBau: yueOnuk / I'. S. Mskumes, b. b. byxosues, B. M. Yapyrun; mox
penakiueir H. A. TlapdentoeBoit. — 12-¢ m3a. — Mocksa: I[Ipocsemenne, 2024.
— 441 c. — ISBN 978-5-09-112179-7.

3. [TappenteBa, H. A. COopuuk 3amau no ¢usuke. 10-11 kmaccsr:
nocodue s yyammxcs o0uieo0pa3oBaTeNbHbIX YUPEXKISHU: 0a30BbIi YPOBEHD /
H. A. [lapdentbeBa. - 6-¢ uzn. - Mocksa: [Ipocsemenne, 2025. - 206 c.: un.,
tabn.; 21 cm. - (Knaccuueckuit kypc).; ISBN 978-5-09-035222-24.

4, ®dernieHko, T. C. duzunka: ConmanbHO-3KOHOMHYECKHUIA,
ryMaHuTapHbiil npodunu: yuedHoe uznanue / @emenko T. C., Anekceesa E. B.,
IITectakosa JI. A. - MockBa: Axanemust, 2024. - 384 c.

JIONmOJTHUTEIbHbIE HCTOYHUKH .

1. Yranyonennoe 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.
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2. PoimkeBuy, A. I1. ®uzuka. 3agaunuk. 10-11 kmacc: yuebHoe nocooue/
A. I1. PeivMkeBuu. - 24-¢ u3j., crepeotun. - Mocksa: Jlpoda, 2023. - 188, [4] c.:
ui., - (Poccmiickuit yue6nuk).; ISBN: 978-5-358-23138-2.

DJIEKTPOHHbIE U3TAHUS:

1. Enunas  komnekius  1mMpPOBBIX  00pa30BaTENbHBIX  PECYPCOB:
MH(OPMAIMOHHBIA MOpTall [DIEeKTpoHHBIN pecypc]. Pexum moctyma — URL:
http://school-collection.edu.ru/catalog/pupil/?subject=30

2. OTtkpbiTast (pU3MKa: WHTEPAKTUBHBIA Kypc [DJIEKTPOHHBIA pecypc].
Pexxum mocryna — URL: https://physics.ru/courses/op25partl/content/

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

4, @dusuKa.ru: CcaWT Ui MpenojaBaTesie [DJIEeKTPOHHBIM pecypc].
Pexum noctyna — — URL: http://www.fizika.ru

S. OUITN (BIIP 11 xnacc): caiT [OnexkTpoHHbId pecypc]. Pexum
noctynma — URL: https://fipi.ru/vpr-11
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4. KOHTPOJIb U OLIEHKA PE3VJIBTATOB OCBOEHUS
JUCLUTIJIMHBI

KoHTposib ¥ OIIGHKa pe3yibTaTOB OCBOCHUS YYECOHOW JHCIMIUIAHBI

OCYHICCTBIIAIOTCA B IIPOHECCC IMPOBCACHUA IPAKTUICCKUX BaHﬂTHﬁ, BBIITOJIHCHUA

3aJIaHAl CaMOCTOSITENIbHOW PabOThI U [0 UTOTaM TPOMEKYTOUHOM aTTECTALIMH.

PesyabTaTsl 00yyeHus

(I)OPMLI H ME€TOJAbI OICHKH

3Haer:

- CMBICJI TIOHATHH: (u3HUecKoe SBIEHUE,
TUIIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aUMOJICHCTBHE, 3JIEKTPOMAarHUTHOE II0JIE,
BOJHA, (OTOH, aroM, aTroOMHOE SJIpo,
MOHU3UPYIOUINE U3ITYUCHHUS;

- CMbICT (PU3UYECKUX BEIMYHH: CKOPOCTH,
yCKOpeHHe, Macca, Cuila, UMITyJIbC, padora,
MEXaHWYeCKass  JHEprHus,  BHYTPEHHSA
SHEPrHs, aOcomioTHas ~ TeMmIeparypa,
CpenHsisi KWUHETUYECKas SHEPIrus YacTHIL
BEILIECTBA, KOJIMYECTBO TETUIOTHI,
AJIEMEHTAPHBIHN AMEKTPUIECKHUIT 3apsiz;

- CMBICIT buzngecknx 3aKOHOB
KJIaCCHYECKOH  MEXaHHKH, BCEMHPHOTO
TATOTCHUS, COXPAaHEHHSI SHEPTHH, UMITYJIbCa
" ANEKTPUIECKOTO 3apana,
TEPMOJIMHAMUKH, 3JIEKTPOMAarHUTHOM
UHAYKIMH, hoToddeKTa;

- BKJAJ POCCHMCKMX U  3apyOeKHBIX
YUEHBIX, OKa3aBIIMX HAWOOJbIIECE BIIHMSHHUE
Ha pa3BUTHE (HUBHKH.

Y CTHBIN/MIUCEMEHHBIA OTIPOC.

TectupoBanue.

[IpoBepka MPaBUILHOCTH BBHIMIOJHEHUSI PACUETHBIX
nokaszateneil. CpaBHEHHE pe3yJbTAaTOB BBINOJHEHUS
3aJ1aHMS C OTAJOHOM.

OueHka pe3ynbTaTOB BBIIOJHEHUS NPaKTUYECKUX
3aJ1aHHMN.

OneHka KOHTPOJIBHBIX / MPOBEPOUYHBIX PabOT IO
YCTaHOBJICHHBIM KPUTEPHUSM.

Onenka KOMMYHHUKATHBHOU JESTEIIbHOCTH
oOyuarorerocs B nporecce OCBOCHHUS
o0pa3oBaTeNbHONl  MporpaMMbl  Ha  MPAKTUYECKUX
3aHSTHSIX.

OreHKa pe3ybTaTOB JIEATEILHOCTH OOYYarOIIUXCs
B IIPOLIECCE OCBOCHHS 00pa30BaTENIbHON MPOrPAMMBI:
— Ha MMPAKTUYCCKUX 3aHATUAX;
— MY MPOBEJICHUN TIPOMEKYTOUHOU aTTECTAIIHH.

YMmeer:

— TPOBOJIUTH HAOJIOAEHUS, TUTAHUPOBATh U
BBINOJIHATH SKCIIEPUMEHTHI,

— BBIIBUTaTh TMIIOTE3BI U CTPOUTH MOJIEINH,
— MIPUMEHATh TOJYYCHHbIE 3HAHHUSA TI0
¢u3uke Uid OOBACHEHHS PazHOOOpPA3HBIX
(U3UYECKUX SIBJICHUH M CBOMCTB BEIIECTB;
— TPaKTUYECKH HCIIOJIE30BATh (PU3UIECKUE
3HaHUS;

— OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO -
Hay4yHOU nHpopmanmu;

— WCTIONB30BaTh MPUOOPETEHHBIE 3HAHUS U
YMEHHUS JJIsl PEUICHUs] MPAKTUYECKUX 3a7a4
MIOBCEHEBHON  JKU3HH, obecrieueHHs

[IpoBepka MpaBUIBLHOCTH BBINOJHEHUS PACUETHBIX
nokazateneil. CpaBHEHHE pe3yJIbTAaTOB BBITIOJHEHUS
3aJJaHMs C DTAIIOHOM.

OreHka pe3ynbTaTOB BBHITIOJHEHHS] MPAKTUYECKHUX
Kelc-3aIaHuil.

OneHka KOHTPOJIBHBIX / MPOBEPOYHBIX pPabOT IO
YCTaHOBJICHHBIM KPUTEPHUSIM.

OreHka MCTOIB30BaHUS O0YYAIOIIMMCS METOJIOB U
MPUEMOB JIMYHOW OpPraHM3allMKd B IPOLIECCE OCBOEHUS
0o0pa3oBaTeNbHOW MpOTrpaMMbl  HA  MPAKTUYECKHUX
3aHATUSX, TPU  BBINOJIHEHUH  WHAMBUAYaJbHBIX
JOMAIITHNUX 3aJIaHuH.

OnecHka KOMMYHHMKAaTUBHOMN
obyyaromerocs B poriecce

ACATCIIbHOCTHU
OCBOCHU
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0e30MmacHOCTH COOCTBEHHOM JKHU3HH,
palMOHATIBHOTO TPUPOAONOIB30BAHUS U
OXpaHbl OKPYKAIOIIEH CPEIbI;

— ONUCBHIBATh H OOBSICHATH (PU3UUCCKUE
SIBJICHUSI M CBOMCTBA TEINI: CBOWCTBA Ta30B,

JKHUIKOCTEN Hu TBEPIBIX TEII;
3JIEKTPOMArHUTHYIO WHIYKIIHUIO,
pacrnpocTpaHeHUE 3JEKTPOMATHUTHBIX
BOJIH; BOJIHOBEIC CBOMCTBaA CBETA;

U3JIy4YE€HUE U TIOIJIOIIEHUE CBETa AaTOMOM;
dbotorpdexr;

— OTJIMYATh TUIIOTE3bl OT HAYYHBIX TEOPHIA;
— JienaThb BBIBO/IbI Ha OCHOBE
AKCIIEPUMEHTAJIbHBIX JIaHHBIX;

— INPUBOJUTH TNPUMEpPHI, I1OKa3bIBAOIINE,
4yro:  HAOMIONEHUS M SKCIEPUMEHT
ABJIAIOTCS ~ OCHOBOM  JJIi  BBIIBUIKCHMUS
TUIIOTE€3 U TEOPHi, MO3BOJSIOT MPOBEPUTH
UCTUHHOCTh  TEOPETUYECKUX  BBIBOJIOB;
¢usuueckass Teopus JaeT BO3MOXKHOCTb
OOBSCHATh U3BECTHBIE SIBJICHMS IPUPOJBI U
Hay4yHble (aKThl, MpEICKa3bIBaTh  €Ie
HEU3BECTHBIE SABJICHUS;

— IPUBOJIUTH  MPUMEPHI  MPAKTUYECKOTO
UCMOJNb30BaHUS  (U3UYECKUX  3HAHUM:
3aKOHOB MEXAaHUKH, TEPMOJAUHAMHMKU MU
AIIEKTPOJUHAMUKH B JHEPIeTHKE;
pPa3IUYHBIX ~ BHUJOB  AJIEKTPOMArHUTHBIX
U3IyYeHUN JUId  Ppa3BUTHUS  paguo W
TEJIEeKOMMYHUKALUH, KBAaHTOBON (DU3UKHU B
CO3aHHHU SIEPHOMN SHEPIEeTUKH, J1a3EPOB;

— BOCIPHHHMMATbH U Ha OCHOBE MOJIYYEHHBIX
3HaHUU CaMOCTOSITENIbHO OLIEHHBATh
UH(OpMaLHIO, COJEpKAILYIOCS B
coobmenussx CMU, HurtepHere, HaydHO-
HOITYJISIPHBIX CTAaThsIX.

— IPUMEHATh TIOJyYEHHBIE 3HAHUA UL
peueHus (pU3NYECKHX 3a/1a4;

— ompenenartb  Xapakrep  (U3NYECKOTro
nporiecca 1o rpaduky, Tadmauie, popmyie;
— U3MEPATh psAA  (PU3MUECKUX BEJIUYUH,
NPEJCTaBIsIl  pE3yNbTaTbl M3MEPEHUH C
Y4ETOM KX INOTPEHIHOCTEN.

o0pa3oBaTeNbHON  MpOrpaMMbl Ha  MPAKTHUYECKUX
3aHATHSIX.

OmneHka pe3yJabTaTOB NEATEIHHOCTH O0yYarOIIUXCS
B IIPOIIECCE OCBOCHUS 00pa30BaTeIbHON MPOTPAMMBI:
— Ha MMPAKTUYCCKUX 3aHATUAX,
— TIPU MPOBEJICHUH TTPOMEIKYTOUHOM aTTECTAIIHH.
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