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PaGouas mporpamma yue6HOTO peameTa pazpaboTaHa Ha OCHOBE TPEOOBAHMIA:

(benepalibHOTO TOCYIapCTBEHHOIO 00pa30BaTEIBHOTO CTaHAApTa CPEIHEro OOIero
o0pasoBaHus, YTBEPKICHHOTO IIpHKa3oM MuHuUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoi
®eneparuu ot 17 mast 2012 . Ne 413 (manee — ®I'OC COO),

denepanbHOTO  TOCYJApCTBEHHOTO  0Opa3oBaTEeNbHOTO  CTaHAApTa  CPEIHEro
npodeccruoHanbHOT0 00pazoBanus 1o crenranbHocTy 09.02.07 MHpopMaliMoOHHBIE CUCTEMBI
U IIPOrpaMMHUPOBaHUE, YTBEPKIECHHOTO MpUKa3oM MuHucTepcTBa 00pa3oBaHusi U Hayku PO
ot 9 nekabps 2016 . Ne1547 (nanee — ®I'OC CII0),

denepanbHOM  00pa3oBaTelbHONM IPOTPpaMMBI  CpeaHEro o0mero oOpa3oBaHMS,
YTBEPKACHHONW mnpukazoM MuHucrepcTtsa mnpocsemeHus Poccuiickon @enepauuu Ot
18.05.2023 Ne 371, ¢ y4eToM MOIy4aeMou CEUaIbHOCTH.
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1. OBIIASI XAPAKTEPUCTUKA PABOUYEN ITPOTPAMMBbI
YUYEBHOU JUCHUIIJINHBI
OVI.11 ®u3uka

1.1. ObsacTh NpUMEHEHHUS NPOTPAMMBI

PaGouas mnporpamma yd4eOHOW JUCHUIIIMHBI SBISETCS YacThlO OCHOBHOM
npodeccuoHanbHOW 00pa30BaTENbHOW MNPOrpaMMbl, peaU3yeMON MpU MOArOTOBKE
CHEIHAIMCTOB cpeaHero 3BeHa Mo coernuanbHocTd 09.02.07 MuHpopmanroHHbie
cUCTeMbl U mporpammupoBaHue. llporpamma yueOHOU nucuuIUMHb «Dusnka»
pa3paborana ¢ yuerom TpeboBanuit D®I'OC cpennero oOmero ooOpa3oBaHus,
OPEObIBISIEMbIX K CTPYKTYpPE, COJEPKAaHUIO M pe3ylbraTaM OCBOCHHUS Y4eOHOM
TUCIUTUINHBL  «DU3KMKa», B COOTBETCTBUU ¢ «PekoMeHmanusMu 1O OpraHu3aIuu
MOJIyYeHHUsI CpeHero oO1iero oOpa3oBaHUs B Ipejerax OCBOSCHMsI 00pa30BaTEIbHBIX
IporpamMM CpeAaHero npodeccruoHaabHOro o0pa3oBaHus Ha 0a3e OCHOBHOIO OOUIETO
oOpa3zoBanus...» (mucbMo JlenapraMenTa rocyaapCTBEHHOM NOJUTHKY B cepe CpeaHero
npodeCcCHOHATBLHOTO 00pa30oBaHusl U TPOQPECCUOHATBHOTO 00y4YeHUss MUHIIPOCBEIICHUS
Poccun ot 01.03.2023 Ne 05-592), npumepHoil mporpamMmoit o61eo0pazoBarebHON
y4eOHOM TUCTTUTUINHBI « DU3HKaY C y4eTOM MpOodUIis moxy4aeMoro npodecCHoHAIbHOTO
00pa3oBaHUs.

1.2. MecTo AMCUMILIMHBI B CTPYKTYpPe OCHOBHOM npodeccHoHAJIbHOM
o0pa3oBaTe/IbHON MPOrpaMMbI:

O6mmeobpa3zoBarenpHas yueoHas qucruminaa OY]l. 11 dusnuka B COOTBETCTBHUH C
OI'OC COO u Bxonut B 00111€00pa3z0oBaTeIbHbIN UK YYEOHBIX TUCIMUIUINH, U3y4aeTCs
Ha 0a30BOM ypOBHE.

TpeOoBaHus K pe3yJbTaTamM 0CBOCHMS AUCIHUIIIUHBI:

ConeprxaHue IporpaMMbl «Du3uka»  HaIPaBICHO HAa  JIOCTHDKCHHC
CIEYIOIIMX Yenel.
. dbopMmupoBaHre y 0OydYarOImMUXCS YBEPEHHOCTH B IICHHOCTH OOpa30BaHU,

3HAYUMOCTH  (PU3WYECKUX 3HAHUW I COBPEMEHHOTO  KBaJTU(DUIIMPOBAHHOTO
CIEIUAIUCTA TIPHU OCYIIECTBICHUH €ro MpodheCCHOHATBHOMN AeSTEILHOCTH;

. dhopMupoBaHUE €CTECTBEHHO-HAYYHOU TPaMOTHOCTH;

. OBNIAJICHHE  crneuu(Uuyecko  cHUCTEMOM  (PHU3UYECKUX  TOHATHUH,
TEPMHUHOJIOTUEN U CUMBOJIMKOU;

. OCBOCHHE OCHOBHBIX (PU3MYECKUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEI;



. OBJIAJICHWEC OCHOBHBIMH METOJaMH HAYyYHOTO IIO3HAHWS IPUPOIBI,
UCITOJIb3YEeMbIMU B (pu3HKe (HAOIIOICHUE, ONTMCAHNEe, N3MEPEHNE, BBIJIBI)KCHHUE THIIOTE3,
MIPOBEJICHNE PKCITICPUMEHTA);

. OBJIAJICHNE YMEHUSMU 00pabaThIBaTh MTaHHBIE DKCIEPUMEHTA, OOBSICHATH
MOJIYYCHHBIC ~PE3yJbTaThl, YCTAHABIMBATH 3aBUCUMOCTH MEXAY (PU3NYESCKUMHU
BEJIMYMHAMM B HAOJII0Ja€MOM SIBJICHHH, JI€JIaTh BHIBOJIBI;

. dbopMHpOBaHUME YMEHHUS pellaTh (PU3NYECKUE 3ala4d pa3HbIX YpPOBHEU
CJII0HOCTH;
. pa3BUTHE MO3HABATENIbHBIX MHTEPECOB, UHTEIUIEKTYabHBIX U TBOPUYECKHUX

CIIOCOOHOCTEN B Mpoliecce€ MPUOOPETEHUsS 3HAHUK C HCMHOJIb30BAHUEM Pa3IHYHBIX
MCTOYHUKOB MH(POpPMAIMM M COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJOTUN; yMEHHM
dbopmynupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO IIO3HMIIMIO 110 OTHOUIEHUIO K
busnueckoi nHoOpMaIK, MOITy4yaeMOil U3 pa3HbIX HCTOYHUKOB;

. BOCIIUTaHHE YyBCTBA FOPIOCTH 32 POCCUHCKYIO (PU3NUYECKYIO HAYKY.

OcBoeHue copepxaHusg Yy4yeOHOW JOUCUMIUIMHBI «DHU3UKa» Mpeanosiaraert
JTOCTHKEHHE 00yYaroUMMUCS CIAEAYIOIIUX Pe3ybTaToB:

OK 01. BriGupars ciocoObl pemieHus 3a1ad npoheCCHOHATBHON e TEIbHOCTH
MPUMEHUTEBHO K Pa3IMYHBIM KOHTEKCTaM:;

OK 02. Ucnonp30BaTh COBPEMEHHbBIE CPEICTBA MOMCKA, aHAJIN3a U UHTEPIIPETALIUH
uHhopMarii W WHPOPMAIMOHHBIC  TEXHOJIOTMHM JUIA  BBIMOJHEHHUS  3a1a4
npodeccruoHaNbHOM 1eATEeIbHOCTH;

OK 03. IInanupoBaTh M peaIu30BbIBaTh COOCTBEHHOE MNPO(ECCHOHAIBHOE U
JUYHOCTHOE DPa3BUTHE, MPEANPUHUMATEIHCKYIO NEATeIbHOCTh B MPOQECCHOHATBHOM
cdepe, UCTOIB30BaTh 3HAHUS IO MPABOBON M (PUHAHCOBOW IPAMOTHOCTH B Pa3IMUHBIX
KU3HCHHBIX CUTYaIUX;

OK 04. DddexTrBHO B3aUMOACHCTBOBATh U paOOTATh B KOJUIEKTUBE U KOMAH/IE;

OK 07. ConelicTBOBaTh COXpaHEHUIO OKPYKAIOIIEH CPEIbl, peCypcocOepeKeHHIO,
NPUMEHATH 3HAHUS 00 W3MEHEHWHW KJIMMaTa, MPHUHIIUIBI OepexIIMBOTO MPOU3BOICTBA,
3¢ (HEKTUBHO 1eWCTBOBATH B YPE3BBIYANHBIX CUTYAIUSX;

KosinyecTBO 4acoB Ha 0CBOEHHE MPOrPaMMbl TUCHHUILINHBI: O0BeM
oOpa3oBaTeIbHON MPOTrpamMMBbl 88 4acoB, B TOM YHUCIIE:
. 3aHATHUS BO B3aUMOJCHCTBUE C MPEINOAABATEIEM - 88 HACOB;

dopma NpoMeKYTOYHOU arTecTaunu: JTuddepeHIMPOBAHHbIN 3a4eT
2. CTPYKTYPA U COJEP)KAHUE YUYEBHOM JJUCIUILJINHBI

2.1. O0beM y4yeOHOW TUCHHUIIMHA U BUABI Y4eOHOH padoThI 110
O04HOU (popMe 0OydeHUS



Bun yueOHoii padoThI O0Bem yacoB

O06bem 00pa3oBaTEIHLHOM MPOrPaMMBbI 88

Bcero y‘l€6HBIX 3aHATHUM BO BSaHMOHGﬁCTBHH C IIp€rnoaaBaTciicM 64

B TOM 4YHCJI€:

MPAKTUYECKHUE 3AHATHUS 22

CamocTtosiTenbHas paboTa -

UTOTrOBas aTTeCTAlMs [0 TUCHUIUIMHE B (hopme
11 depeHINPOBAHHOTO 3a4eTa 2

KoHncynsranun -




2.2. Temarudeckuil IJIaH U coaep:kaHue yueoHou qucuunanabl OY/1.11 ®@uszuka

HanmeHoBaHnue Conep:xxanue yueOHOro MarepmuaJia, 1a00paTopHbie U MPaKTHYeCKHe padoThl, O0Bbem yacos| @Popmupyemble
pa3aesioB U TeM camMoCTosITe/IbHAsA padoTa o0y4arouuxcs, Kypcopas padora (poeKr) odurme u
npodeccruona
JIbHbIE
KOMIIeTeHIMH
1 kypc 1 cemecTp
Beenenue. ®u3uka Conepxanue y4eOHOIro MaTepuaJa. 2 OK 03
W METOABI HAYYHOI0  |du3uka — (yHIaMEHTaNIbHAs HayKa O Mpupoje. EcTecTBeHHO-HAyYHBI METO IO3HAHUS, 2 OK 05
NO3HAHUS €ro BOBMOXXHOCTH M TPaHUIbl IPUMEHUMOCTH. DKCIEPUMEHT U TEOPHs B MPOIIEcce
NO3HAHUS MPUPOIEL. MoaenupoBaHue (pU3NYECKUX SBIEHUH U nporeccoB. Poib
AKCIIEPUMEHTA ¥ TEOPUH B IIpoLiecce o3HaHUs Npupoabl. dusnueckas BEIUUYHUHA.
®dusndeckre 3aKoHbI. [ paHUIIBI IPUMEHUMOCTH (GU3HYECKUX 3aKOHOB M Teopuil. [IpuHImm
cootBeTcTBUs. [loHsAITHE O PHU3HMUeckoit kapTuHE Mupa. [TorpenmHOCTH U3MepeHu
(bU3UYECKUX BETUIHH
IIpakTuyeckue 3auaTHs (He npedycmompenvl) -
KouTpoabHbie padoThl (e npedycmompervi) -
CamocTrosiTesibHAs1 padoTa 00y4YaIOIINXCS (He npedycMompeHa) -
Pa3nen 1. Mexanunka
Tema 1.1 Conepskanue y4eOHOT0 MaTepuaJia OK 01
OCHOBBI KHHEMATHKH |\ exanuieckoe ABMKEHHE H ero BUIbL Marepuanbhas Touka. CKaispHbIe H BEKTOPHBIE 4 OK 02
¢uznueckre BenuurHbl. OTHOCUTENFHOCTh MEXaHUUYECKOTO JIBMKeHUs. CrcTemMa oTcyera. OK 04
[IpuHnun otHocuTenbHOCTH ["anuitesd. Tpaekropus. Ilyts. [lepemenenne. PaBHoMepHOE OK 05
IpsIMOJIMHENHOE ABMKeHue. CKOpoCTh. YpaBHEHME NBUKEHHS. MITHOBEHHAs U CPEAHSISA OK 07

CKOPOCTH. YCKopeHue. [IpAMOIMHEHOE IBUKEHHE C IIOCTOSHHBIM YCKOPEHUEM.
I[BI/I)KGHI/IG C IMOCTOAAHHBIM YCKOPCHUCM CBOGO,Z[HOI‘O naacHus. PaBHOMepHOG JABHXXCHUC
TOYKH 110 OKPY>KHOCTH, YIJIOBasi CKOPOCTh. LleHTpoCcTpeMUTENIbHOE YCKOPEHHUE.
Kunemaruka abCONIOTHO TBEPOTO Tea

IIpakTH4eckue 3aHATHA




KonTpoabHble padoTsl (He npedycmompeHul)

CamocTosiTesibHAsI padoTa 00y4YaIOIINXCS (He npedycMompena)

Tema 1.2 Conepxanue yuyeOHOro Marepuasia

OCHOBBI IUHAMUKA

OcHoBHas 3anaya quHamMuku. Cuna. Macca. 3akonsl Mexanuku Hprorona. Cumbl B
npupoze. Cuia TsXKeCTU U CUjla BCEeMUPHOT'O TATOTEHHUS. 3aKOH BCEeMUPHOIO TATOTEHUS.
[lepBast KocMu4eckas CKOpOCTh. JIBrkeHHe T1aHeT U MaiblX Teld COTHEYHON CHCTEMBI.
Bec.

Hesecomocts. Cuiibl ynpyroct. Cuiibl TpeHUS

IIpakTHYecKkne 3aHATHA

KonTpoabHble padoThl (He npedycmompeHvl)

CamocTosiTesibHAsi pa0doTa 00y4aloUIuxcs (He npedycmompena)

Tema 1.3
3aKOHBI COXpaHEHHUS B
MeXaHUKe

Coneprxkanue y4eOHOI0 MaTepuaa

Nmnynbsce Tena. UMnynbe cuiibl. 3aKOH COXpaHEHUs UMITyJIbca. PeakKTUBHOE IBUKEHUE.
Mexanndeckass pabota u MomHOCTh. Kunetmdeckas osHeprus. I[loTeHimanbHas
SHEpTHsl. 3aKOH COXPAHECHHSI MEXaHMUYECKOW HHepruu. PaboTa CHIIBI TSKECTH U CHUIIBI
yonpyroctu. [IpumeHenue 3akoHOB coxpaHeHus.lcronb30BaHWE 3aKOHOB MEXaHUKH
Ui OObSICHEHUS JBIDKEHUS HEOECHBIX Tel M JJIi Pa3BUTUS KOCMUYECKHUX|
HCCHGI[OBaHHﬁ, rpaHvibl HPUMCHHUMOCTU KJIACCHYECKOM MEXaHUKU

JlabopaTopHoe 3aHsiTHE

KonTpoabHble padoTshl (He npedycmomperol)

CamocTosiTesibHasi pa0doTa 00y4aloUuxcs (He npedycmompena)

Paznea 2. Moseky/asipHasi pu3uKa U TEPMOIMHAMHMKA

Tema 2.1 OcHOBBI
MOJIEKYJISIPHOKHHEeTHYeCKOM
TEOpHH.

Coneprxkanue y4eOHOTr0 MaTepuaja

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUYECKOW Teopuu. Pa3Mepbsl n Macca
MOJIEKYT U aToMoB. bpoyHoBckoe aBikeHue. CTpoeHue razoo0pa3HbIX, KUIKUX U
TBepAbIX Teu. MneanbHsblid ra3. /laBienue raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-
KMHETHYECKOW TEOpUHU ra3zoB. Temreparypa U ee u3MepeHue. AOCONIOTHBIA HYJIH
TeMmreparypbl. TepMoauMHamHuueckas IIKala TemIeparypbl. Temmeparypa 3Be3q.




CKOpOCTH JBMKEHUSI MOJIEKYT U MX U3MEpPEHHUE. YPaBHEHHE COCTOSHHS UACAIBHOTO
raza. Mzonpoueccsl 1 ux rpaduku. ['a30BbIe 3aKOHBI.

JlabopaTopHoe 3ansiTHE

1. 3ydeHne 0MHOrO U3 U30MPOLECCOB

CamocTosiTe/ibHAsI padoTa 00yYAIOIMINXCS (He npedyCMompena)

KouTpoabHbie padoThl (e npedycmompersi)

CamocTosiTesibHAsI padoTa 00yYAIOIIUXCS (He npedycMompeHa)

Tema 2.2. OCHOBEI
TepMOI[I/IHaMI/IKI/I.

Coaep:xanue yueOHOro Mmarepuaja

OcHOBHBIE IOHATHUS U ONPEENIeHNs. BHyTpeHHss 3Heprusl cucTeMbl. BHyTpeHHss SHEpIus|
yaeanbHoro raza. Pabora um Terora kak (oOpMBI Iepefadd SHEpruu. TerioeMKOCTb.
VYrnenbHasi — TEMJIOEMKOCTh.  YpaBHeHHME  TemioBoro  Oamanca. IlepBoe  Hawaso
TepMOAMHAMUKU. AnuabatHbiii nponecc. [Ipunnun neiictBus TemnoBoit mMammuel. KITJ]
TEIJIOBOIO JBUrareis. Bropoe Hadayo TepMOAMHAMUKHU. TepMoaMHaAMUYeCKas ILKaJIa|
TeMneparyp. XoJoAWIbHbIE MalIMHbL. TernoBble npurareau. OxXpaHa NpUpOJIbI.

I[IpakTHyeckue 3aHATHS (He npedycmMompeHul)

KouTpoabHbie padoThl (e npedycmompersi)

CamocTosiTesibHAs1 padoTa 00yYaOIINXCS (He npedycMompeHa)

Tema 2.2 OcHOBBI Conep:xanue y4eOHOIo Marepuaa OK 01
TEPMOTUHAMUKH BHyTpeHHss 3Heprus. Pabora m Temnonepenada. KonuuecTBO TemnIoThl. YpaBHEHHUE OK 02
TernoBoro 6ananca. Ileppoe Hayano TepMOAMHAMUKH. AuabaTHbIi mporece. Bropoe OK 03
Hauajio TepMmoauHamMuky. Terosble nsurarenu. KIIJ{ temnoBoro asurarens. OxpaHa) OK 04
TIPUPOJIBI
JlabopaTropHoe 3ansiTHe OK 05
OK 07




Tema 2.3 Arperatubie
COCTOSIHMS BellecTBa U
(¢a3oBbIie mepexoabl

Conepskanue y4eOHOI0 MaTepuaJia

Ucnapenne u xonaeHcauus. HaceimeHHbld map W ero cBoicTtBa. OTHOCUTEINbHAS
BIQXKHOCTh Bo3ayxa. [IpuOopbl nans ompeneneHus BIAKHOCTH Bo3ayxa. Kumenwue.
3aBUCUMOCTb TeMIepaTypbl KUMIEHUS OT JaBJIEeHUsS. XapaKTepUCTUKa KUJIKOTO COCTOSHUS
BemecTBa. biawxuuil mopsaok. [loBepxHocTtHoe HaTsbkeHue. CMaumBanue. KanwuisipHbie
SBJICHUS. XapaKTepUCTHKa TBEPIOTO COCTOSIHUS BenlecTBa. Kpucraminueckue u aMopdHbIe]
Tema

JlabopaTopHoe 3aHsiTHE
2.0npeneneHue BIaXKHOCTH BO3AyXa

KonTpoabHble padoTsl (He npedycmompeHul)

CamocTosiTesibHast padoTa 00y4YalUuxcst (He npedycmompena)

KonTtpoabnasi padora Nel «Mouieky/sipHasi pu3uKa U TEPMOAMHAMHKA»

Pasnen 3. DaekTponmHamMuka

Tema 3.1
JJleKTpUYECKOoe 1oJIe

Conepskanue y4eOHOI0 MaTepuaJia

DJNIEKTPUYECKUE 3aps/Ibl. DIIEMEHTAPHBIN SJIEKTPUUECKUH 3apsil. 3aKOH COXpAHEHUs 3apsiia.
3axkon Kynona. Dnektpuueckoe nosie. HanpskeHHOCTh aekTpudeckoro noss. [IpuHnumn
cynepno3uiuu  nojieid. IIpoBOIHMKM B  JJIEKTPUYECKOM Mojie. JIUdIeKTpuku B
snexkTpudeckoM nodie. [lonspuzanusa nusnekrpukoB. [lorenuuan. Pa3HOCTh TOTEHIIUAIIOB.
OKBUNOTEHIUATbHbIE TMOBEPXHOCTH. CBi3b MEXIY HANpPSDKEHHOCTbIO U PAa3HOCTHIO
MOTEHIUAJIOB AEKTPUUECKOTO MO, DIEeKTpOoeMKOCTh. KoHaeHcaTopsi.

OHeprus 3apsHKEHHOT0 KoHeHcaropa. [[puMeHenne KoHaeHCcaTopoB

IIpakTH4eckune 3aHATHSA

KouTpoabHbie padoThI (He npedycmompervi)

CamocTosiTesibHasi padoTa 00y4Yaluuxcst (e npedycmompena)

Conepskanue y4eOHOI0 MaTepuaJia




Tema 3.2 3aKkoHBI
MOCTOSHHOI0 TOKA

YcnoBusi, HE0OXOIUMBIE 711 BOSHUKHOBEHHUSI M TIOJIIIEPKAHMSI DIIEKTPUUECKOTO ToKa. Cuial
TOKa. DJIEKTPUYECKOE cOompoTuBiIeHue. 3akoH OMa s ydactka uenu. [lapamnensHoe U
MOCJIeIOBAaTEIbHOE COCIMHEHUE MPOBOIHUKOB. PaboTa M MOIIHOCTH MOCTOSHHOTO TOKA.
TernoBoe nerictBue Toka 3akoH J[xoyns—IJleHua. DnekTpoaBuxkyias Cujia MCTOUYHHKA
TOKa. 3aKkoH OMa JJ1 IIOJTHOH IIEITH

IIpakTnyeckue 3aHATHS

3. M3ydyeHue 3aKOHOB MOCJIEA0BATEIHHOTO U ApaUIeIbHOTO COEAMHEHUN TPOBOJHUKOB.
4. Usmepenue OJIC 1 BHyTPEHHETO COMPOTUBIICHHUSI HICTOYHHUKA TOKA

KonTtpoJsbHasi padora

CamocTrosiTesibHAs1 padoTa 00y4YaIOIINXCS (He npedycMompeHa)

Tema 3.3
DJIeKTPUYECKUH TOK B
Pa3JIMYHBIX cpeaax.

Coaep:xanue y4eOHOro Mmarepuaja

DNEeKTPUYECKUI TOK B METaJlIaX, B 3JEKTPOJUTAX, ra3ax, B BaKyyMe. DJIEeKTPOIu3. 3aKOH
auekrponu3a Dapanes. Buael razoBeix paspsnos. TepmosnexkrponHas smuccus. Ilnazma.
DNeKTpUUeCKUil TOK B MOMyNpoBoaHUKaX. COOCTBEHHAs M IPUMECHAsk MPOBOAUMOCTH. P- n|
nepexon. [ToxynpoBoauukossie nmpudopsl. [IpuMeHeHne noxynpoBOAHUKOB

[IpakTuyeckue 3aHATHSA. (He NPedyCMOmMpeHbl)

KouTpoabHbie padoThI (e npedycmompervi)

CamocTrosiTesibHAs1 padoTa 00y4YaIOIINXCS (He npedycMompeHa)

Tema 3.4
MarbuuTHoe 1oJ1e

Coaep:xanue yueOHOIro Mmarepuaja

Bekrop nHAYKIIMM MarHuTHOTO 1oJid. B3aumoneiicteue TokoB. Cuna Ammepa. [Ipumenenue
cuiabl Amnepa. MarHuTHbeIN MOTOK. J(eicTBME MAarHUTHOTO TOJIsi HA JIBMDXKYLIUNCS 3apsii.
Cuna Jlopenua. IIpumenenune cuinel JlopeHnia. MarautHsle cBoiicTBa BelecTBa. CoaHeuHas|
aKTHUBHOCTH U €€ BIUsSHUE Ha 3eMit0. MarHuTHbIe Oypu

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

JlabopaTopHoe 3aHsATHE




KoHTpoabHbIe padoThl (e npedycmompeHul)

CamocTosiTeJibHAsI padoTa 00yYAIOIINXCS (He npedycMompeHa) -

Tema 3.5 Conepskanue y4eOHOT0 MaTepuaJia 2

JJIeKTPOMArHUTHAs  |SpyeHue SIEeKTPOMArHUTHON MHAYKIMK. 3aKOH 31eKTPOMArHUTHOM nHayKuu. [IpaBuio
MHIYKIIHSI. Jlena. Buxpesoe anexrpuueckoe nosie. IJ{C UHAYKIIMY B IBUKYITUXCS] IPOBOTHUKAX.
SBnenne caMOMHAYKUMU. IHIYKTUBHOCTh. DHEPIrHsi MATHUTHOTO TOJIS TOKA.
DJIEKTPOMArHMTHOE T0JIe

JlabopaTopHoe 3aHsATHE 4
5. N3yuenue sBIICHUS AIEKTPOMAarHUTHOW UHIYKIUH

KoHTpoabHbIe padoThl (e npedycmompeHul)

CamocTosiTesibHAsI padoTa 00y4Yaluuxcst (e npedycmompena) -

KontponbHas padora Ne2 «JueKkTpuyeckoe noje. 3aKkoHbl NOCTOSIHHOTO TOKA. 1
MarnuTHoe noje. JJIeKTPOMATHUTHAS HHAYKIHM S

Paznen 4. Kojie0anus ¥ BOJIHBI

Tema 4.1 Conep:xaHue y4eOHOIro Mmarepuaja 2 OK 01
MexaHn4eckue ["apmoHnueckue Konebanus. CBoOOIHBIE MexaHnYeckue konebanus. [IpespaieHne 2 OK 02
KO0JI€OAHUSI M BOJIHBI  |pHEPTUHU NPH KOJIEOATENbHOM JBHKEHHH. MaTeMari4eckuii MasiTHUK. TIpyKuHHbIA OK 04
MasTHUK. BBIHYKIEHHbIE MEXaHUUECKHE KosieOanus. Pe3onanc. OK 05
[Toniepeynbie U TPOOJIbHBIE BOJIHBIL. XapPAKTEPUCTUKHU BOJTHBI. 3BYKOBBIC BOJIHBI. OK 07

YbTpa3ByK U €ro IpUMEHEHHE

IIpakTH4ecKkue 3aHATHSA -

KoHTpoabHbIe paboThl (e npedycmompeHul) -

CamocTosiTeJIbHAsI padoTa 00yYAIOIINXCS (He npedycMompeHa) -

Tema 4.2 Conepskanue y4eOHOI0 MaTepuaJia 4




DJIeKTPOMATHUTHbBIE
K0J1€0aHUS M BOJHbBI

CBoOOIHBIE PTIEKTPOMArHuTHbIE Kosiebanus. [IpeBparienue sHepriun B KojaeOaTeIbHOM
koHType. [lepuoa cBoOOTHBIX AnekTpuyecKuXx Kojaedanuii. @opmysna TomcoHa.
3aTyxarolye JEeKTPOMAarHUTHbIC KojeOaHusl. BbIHY X IEHHBIE AIeKTpHUYECKUE KOJIeOaHusl.
[IepeMeHHBII TOK. Pe30HaHC B 25IeKTpUYeCKOU Lenu. [ eneparop nepeMeHHoro Toka.
Tpancdopmaropsr. [lonyuenue, nepeaaya u pacnpeeaeHue 3JIeKTPOIHEPTHH.
DIEKTpOMarHuTHbIE BOJIHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH. OTKpPBITHIN
kose0arenbHbIil KoHTYp. OnbiTel I I'epua. M3o6perenue paguo A.C. I[TonoBsim.

[lonsaTue o PaaruoOCBA3H. HpI/IHL[I/IH PaaruoCBA3U. HpI/IMeHeHI/Ie SJICKTPOMArHUTHBIX BOJIH

IIpakTuyeckune 3aHATHS (He npedycmMompeHvl)

KonTpoabHble padoTsl (e npedycmompeHul)

CamocTosiTesibHasI padoTa 00y4Yaluuxcst (e npedycmompena)

Pa3nen 5. OnTuka

Tema 5.1
IIpupona ceera

Coaep:xanue yueOHOro Mmarepuaja

ToueuHplii UCTOYHUK cBeTa. CKOPOCTh PAacIpOCTPAHEHUs CBETA. 3aKOHBI OTPaKEHUS U]
npenomiueHus ceera. Ilpunuun Iroiirenca. ConmHeunble W JyHHBIE 3arMeHus. [lonHoe]
orpaxkenue. JIunszel. IlocTpoenune uzoOpaxeHuss B auH3aX. Popmyna TOHKOW JIMH3BI.
YBenuuenue MuH3bL [71a3 kak onTryeckas cucrtema. Onrudeckue npuOopsl. Terneckorsl

JlabopaTopHoe 3ansiTHE
6. OnpezeneHue nokasaress MNpeaoMIIeHUs CTEKIIa

KouTpoabHbie padoThI (He npedycmompervi)

CamocTrosiTesibHAs1 padoTa 00y4YaIOIINXCS (He npedycMompeHa)

Coaep:xanue yueOHOIro Mmarepuaja




Tema 5.2 BosiHoBbIE
CBOMCTBA CBETA

HNutepdepeniius cBera. KorepeHTHOCTh CBeTOBBIX Jydeil. MHTEpdepeHmus B TOHKHX
mieHkax. Komeiia Hptotona. Mcmonbs3oBanne wuHTEpPEpeHIMM B HayKe M TEXHHUKE.
Judpakmus cBera. Judpakmus Ha menn B mapaienbHBIX Jydax. JludpakuuoHHas
pewerka. [Tonspuzanus nonepedynsix BosH. [lomsipuzanms ceta. [lomsapouasl. ucnepcusy
cBeta. Buapl uznydyenuid. Bunpl cnekrpoB. Crnektpbl ucnyckanusi. CeKTpbl MOMTONIEHHUS.
CnexrpanpHbiid aHanu3. CreKTpajdbHbIE KJIACChl 3BE3M. YIBTpadUONIETOBOE H3IIyYCHHE.
Nudpakpacnoe wuznyuenue. PentreHoBckume nyunm. Mx mpupoma um cBoiictBa. Illkana
AIIEKTPOMArHUTHBIX U3JTy4EeHUN

JlaGopaTopHoe 3aHsATHS
7. Onpezenienne IJTMHBI CBETOBOM BOJIHBI C TIOMOIIBIO TU(DPAKITHOHHON PEIICTKH

KonTtpoabnast padora Ne 3 «Kosie6anus u BoJIHbI. OnTHKa»

CamocTosiTesibHasi padoTa 00y4Yaluuxcst (e npedycmompena)

Tema 5.3
CnenuaabHasi Teopusi
OTHOCUTEJIbHOCTH

Conepskanue y4eOHOI0 MaTepuaJia

J[Br>KeHME cO CKOPOCTHIO cBeTa. [locTynaTel TEOPUM OTHOCUTENHHOCTH U CJICICTBHS U3 HUX.
NHBapruaHTHOCTh MOAYJSI CKOPOCTH CBETa B Bakyyme. DHeprusi mokosi. CBsi3b MacChl U
SHEPTHH CBOOOTHON YaCTHIIBI. DJIEMEHTHI PEISATUBUCTCKON TUHAMUKHI

JlabopaTopHoe 3aHsiTHE

KonTpoabHbie paboTsl (e npedycmompeHul)

OK 01
OK 02
OK 04
OK 05

CamocTosiTesibHasi padoTa 00y4Yaluuxcst (e npedycmompena)

Pasnen 6. KBantoBas ¢usuka

Tema 6.1
KBanroBasi onTHka

Conepskanue y4eOHOr0 MaTepuaJia

KBanroBas runoresa [lnanka. TemnoBoe uznydenue. KoprnycKynsipHO-BOJIHOBOU Jyaan3M.
®otonbl. ['unoresa ne bpoiing o BOTHOBBIX CBOMCTBAxX yacTull. /laBiieHue cBera.
Xumnueckoe neiicreue ceera. OmbiThl [1.H. JleGenera m H.M. BaBumoa. ®otosddexr.

YpaBHenue DitnmTeitHa 1 Gotosrddekra. [Ipumenenne porodrddexra

JlabopaTopHble 3aHATHS

KounTtpoJsbHasi padora

CamocTosiTesibHasi padoTa 00y4YalUuxcst (e npedycmompena)

Conepskanue y4eOHOI0 MaTepuaJia

OK 01




Tema 6.2 ®u3zuka
aToMa U ATOMHOI'0

sApa.

Pa3BuTue B3MIAI0B Ha CTpOEHUE BellecTBA. Moneu CTPOCHUsI aTOMHOTO sjpa. SnepHas
Moznenb aroma. OnbiTer J. Pesepdopna. Mogens atoma Bomopoaa mo H. bopy. KBanToBsie
noctynarel  bopa. Jlazepel. PanumoakTMBHOCTh. 3aKOH paJMOaKTUBHOIO pacrnaja.
PannoaktuBuble mnpeBpameHus. CrocoObl HAOMIONEHHUS W PErHCTpallud 3apsKECHHBIX|
qacTull. CtpoeHune aroMHoro siapa. JledexT maccel, PHEprus CBS3M M YCTOMYHUBOCTH
aTOMHBIX sAzep. A nepHble peakiuuu. SnepHasi SJHEPreTHkKa.

DHEPreTUYeCKril BBIXOJ SIACPHBIX peakuuil. MIcKyccTBEHHass paauoaKTUBHOCTh. JleneHue
TsoKeNbIX anep. llenmHas saepHas peakuus. YopamisieMas IenHas peakuus. SnepHbliid
peaxkTop. TepmosiaepHblii cuHTe3. DHEprus 3Be31. [lonyueHne painoakTUBHBIX U30TOIOB U]
X NpUMEHEHHE. buonornueckoe NeWCTBUE PaAMOAKTUBHBIX W3IYYECHHI. DJIEMEHTAPHbIE
YaCTUILIbI

IIpakTuyeckue 3aHATHS (He NPedyCMOMpeHbl)

Kontponbnas padora Ne 4 «KBanToBasi puznkar»

CamocTosiTesibHAsI padoTa 00yYAIOIIUXCS (He npedycMompeHa)

Pasnen 7. Ctpoenne Beenennoii

Tema 7.1 CTpoenne
ConneuHoi
CHCTEMBI.

Coaep:xanue yueOHOro Mmarepuaja

ConHeuyHas cUCTeMa: IIAaHEThI ¥ MaJlbIe TCJl1a, CUCTEMa 36MJ’I}I—.HyHa

IIpakTuyeckune 3aHATHS (He npedycmMompeHvl)

KonTpoabHble padoTsl (He npedycmompeHul)

CamocTosiTesibHasI padoTa 00y4Yaluuxcst (e npedycmompena)

Tema 7.2 IBoaronus

Conepskanue y4eOHOr0 MaTepuaJia

Crpoenue u 3Bomonus Connina u 38831, Knnaccudukarus 38€31. 3BE36I 1 HCTOYHUKH HX

OK 02
OK 04
OK 05
OK 07

Bcenennoii

YHEPIUU.
["anakTuka. CoBpeMEHHBIE NIPEICTABICHMS O CTPOEHUH U 3BONIOLIMK Beenennoit

IIpakTnyeckue 3aHATHS
8.M3yueHue kapThl 3BE3THOTO HEOA

KonTpoJsbHbie padoThI

CamocTosiTesibHasi padoTa 00y4Yaluuxcst (e npedycmompena)




JAnddepennupoBanHblii 3a4eT)

Bcero:

88




IIpumepHbie TeMbI pedpepaToB (COO0IEHNH), MHIUBUIYAJIbHBIX

MPOEKTOB

- Anexcannp I'puropbeBuu CTOJIETOB — PYCCKUM (UK.

- Anexcannp CrenanoBuy IlomoB — pycckuil yyeHbIid,

nuzo0peraresb

paauo.

HU30TOIIOB.

CITy)KOe
JeJIOBEKa.

HayKH
U TEXHUKH.

AJbrepHaTUBHAs SHEPTETHKA.

AKyCTHYECKHE CBOMCTBA MOIYIIPOBOIHUKOB.

Annpe Mapu AMiiep — OCHOBOIIOJIOKHUK JIEKTPOJUHAMUKHY.
ACUHXPOHHBIH IBUTaTeb.

AcTepounpl.

ACTpOHOMUS HAIIMX JHEH.

Atomuas ¢usuka. M3orombl. IlpumMeHeHMe paanoakTUBHBIX

beckoHTaKTHBIE METOJIbI KOHTPOJISI TEMITEPATYPHI.
bumnonsipabie TpaH3UCTOPBI.

bopuc CemenoBuu Slkoou — pu3uk U n300peTaTeb.
Benunyaiiiue oTkpeiTUs QU3NKY.

Buapl anexkTpudeckux paspsaoB. DIEKTPUUYECKHUE pa3psabl Ha

Bnusinue nedexToB Ha ¢puznUECKHUE CBOMCTBA KPUCTAIIOB.
Bcenennas u temHas marepus.

["anmaneo 'anuneln — OcHOBATENb TOYHOTO €CTECTBO3HAHMS.
[onorpadus u ee npuMeHeHHeE.

JIBr>KeHME Tena NepeMEHHON MAaCCBHI.

Judpakius B HaIEH KU3HH.

Kunxue kpucraibl.

3akonbl Kupxroda amst anekTpudeckoi 1enmu.

3aKOHBI COXPAHEHUSI B MEXAHHKE.

3HayeHue OTKpbITUil ["anunes.

Urops BacunseBuu KypuaTtoB — Qu3MK, Opranu3arop aroMHOU

Hcaax HptoToH — co3aarens Kiaccudeckon (pU3HKH.



CTPYKTYPOM.

Hcnonp30BaHue JIEKTPOIHEPTUM B TPAHCIIOPTE.
Knaccudukanus u xapakTepUCTHKHU 3JIEMEHTAPHBIX YaCTHUII.

KoHCTpyKlIMOHHAss TpPOYHOCTh Marephajla U €€ CBA3b CO

KoHCTpyKIIMs 1 BUZIBI JIA3€POB.

MeTtone! onpeneneHus MI0THOCTH.

Muxann BacunseBnd JIOMOHOCOB — y4€HBIN SHIMKIIONEAUCT.
Monenu aroma. OnbiT Pezepdopra.
MonekyIsapHO-KMHETUYECKAs] TEOPUS UICAIbHBIX T'a30B.
MonHust — ra3oBbli pas3psii B IPUPOAHBIX YCIOBUSX.
Hanorexnonoruss —  MeXIUCHHUIUIMHApHAs  001acThb

(GyHIaMEHTAIbHOM U MPUKIIATHON HAYKU U TEXHUKH.

Huxona Tecna: »xu3Hb 1 HEOOBIYalHBIE OTKPBITHS.
Huxonann KomepHuuk — co3marens TIeaMOUEHTPUYECKOU

CHUCTCMBI MHUpaA.

Hunbc bop — oaun u3 co3nareneli CoOBpeMeHHOM (hU3UKH.
Hyxneocunres Bo Beenennou.

OObsicHeHHe POTOCUHTE3A C TOUKU 3pEHUS (DU3UKHU.
OnTuueckue sIBIEHUS B IPUPOJIE.

OTtkpblITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOI

CBEPXIPOBOJIUMOCTH.

MalllnuH.

ITepeMeHHBIN ANEKTPUUECCKUN TOK U €10 IIPUMEHEHHUE.

[1ma3Ma — 4yeTBepTOE COCTOSIHME BEUIECTBA.

[Tnanetrsr COTHEYHOM CUCTEMBI.

[TomynpOBONHUKOBBIE TATYUKU TEMIIEPATYPHI.

[IprumeHeHne KUIKUX KPUCTAJLIOB B TPOMBIIIUIEHHOCTH.
[IpuMeHeHuE AIEPHBIX PEAKTOPOB.

[Tpupona peppomarnerusma.

[TpoGnemMbI FKOJOTHH, CBSI3aHHBIE C NCIIOJIH30BAaHUEM TETIOBBIX

[Ipon3BoaCTBO, Epeaada U UCIOIb30BAHUE DIIEKTPOIHEPTHUH.
[Tpoucxoxaenue COJHEUHOU CUCTEMBI.

[Tre30anmekTpudeckuit 3PPeKxT ero mpruMeHeHHE.

Pa3Butne cpencTs cBs3u U pauo.

PeakTuBHBIE MBUTATENN W OCHOBHI pa0OTHI TEMJIOBOW MAITUHBI.
PenukroBoe uznyuenue.

Pentrenosckue nyuun. Uctopus otkpeitus. [IpuMeHeHue.
Poxxnenue u 3Bonronus 38€314.

Pons K. O. [In0IKOBCKOTO B pa3BUTHUH KOCMOHABTUKH.

CBeT — 3JeKTpOMarHuTHasi BOJIHA.



Cepreii IlaBnoBuu KoposieB — KOHCTPYKTOp M OpraHU3aTop

IMPOU3BOACTBA paKeTHOKOCMquCKOﬁ TCXHHUKH.

Cuiibl TpeHUA.

CoBpeMeHHas CIyTHUKOBAs CBA3b.
CoBpeMeHHas (pu3nyeckasi KapThHa MUpa.
CoBpeMeHHBIE CpeiCTBa CBA3H.

ConHile — MCTOYHUK KU3HU Ha 3eMJle.
Tpancdopmaropsl.

VYnbTpa3Byk (IIOJIy4eHHE, CBOMCTBA, IPUMEHEHUE).
YrpaBiisieMblil TEPMOSIAEPHBIA CUHTES.
Yckoputenu 3apsSKEHHBIX YaCTHII.
dusnka u My3bIKa.

dusnyeckre CBOMCTBa aTMOC(EPHI.

- DOTO3IIEMEHTHI.

- ®ororddexr. [Ipumenenue sBnenus poroddpdexra.

- XaHc Kpuctuan Opcren — OCHOBOIIOJIOKHUK
AIIEKTPOMAarHeTu3Ma.

UYepHble IBIPHI.

[ITkaa 31eKTPOMarHUTHBIX BOJIH.

DKOJIOrH4ecKue MpoOiIeMbl U BOBMOXKHbBIE TTYTH UX PEILICHHUS.
DIIEKTPOHHAS TPOBOAUMOCTh METAIIIOB. CBEPXIPOBOAUMOCTb.
Omunuit Xpuctruanoud JIeHi — pycckuit pu3suk.

2.3 XapaKTepuCTHKA OCHOBHBIX BUI0B Y4e0OHOM 1eITeJIbHOCTH 00y4ar0IIUXCS

Co;[epmalme oﬁyqe}mﬂ XapaKTepHCTI/IKa OCHOBHBIX BUJI0OB J1€ATCJIBHOCTH

o0y4aromerocst




Beenenue

'YMEHHUsI IOCTAHOBKU LIEJIEH NEATEIBHOCTH, IIJIAHUPOBAHUS
COOCTBEHHOM JESATEIBHOCTH JUIA JOCTH)KEHUS ITOCTaBICHHBIX
L(EJIEH, IIPEBUICHNS BO3MOXHBIX PE3YJIBTAaTOB 3TUX
NICHCTBUN, OPraHU3alui CAMOKOHTPOJIS U OLIEHKH
[TOJIyYCHHBIX PE3YJIbTaTOB.

PazBuTHE CIOCOOHOCTH SICHO U TOUHO M3JIaraTh CBOM MBICIIH,
TIOrHYecKd 00OCHOBBIBATh CBOIO TOUKY 3PCHHMS,
BOCIPUHUMATh U aHAJIM3UPOBATh MHEHUS COOECETHUKOB,
[IpU3HABAasl IIPABO IPYIrOro 4eJI0BEKa HA NHOE MHEHHUE.
[Tpon3Benenue u3mMepeHus GU3NIECKUX BEIIMYMH U OI[CHKA
[PAHULIBI TOIPEIIHOCTEN U3MEPEHUM.

[Ipencrasienye rpaHulibl IONPEMIHOCTEN U3MEPEHUN ITpU
[OCTPOCHUU IPa(hUKOB.

'YMeHHe BBICKA3bIBATh TUIIOTE3bI ISl OOBSICHEHUS
HAOTIOIaeMBbIX SIBJICHHA. YMEHUE Mpeiarath MoJeIu
SBJICHUN. YKa3aHHUE TPaHULl IPUMEHUMOCTH (PU3MYECKUX
3aKOHOB. M3J10k€HME OCHOBHBIX IOJIOKEHUN COBPEMEHHOU
Hay4YHOU KapTUHBI MUpAa.

[IpuBeneHrEe NPUMEPOB BIUSHUSA OTKPBITUI B (pr3nke Ha
[IPOrpeCC B TEXHUKE U TEXHOJIOTUU IIPOU3BOJICTBA.
lcnionb3oBanue MHTepHeTa Asist moucka uH(opMamuu.

Pa3gen 1. MexaHnuka

Tema 1.1
OCHOBLI KHHEMATHKH

[IpencraBieHre MeXaHUYEeCKOTO ABM)KEHUS Tella
YPaBHEHHUSIMH 3aBUCUMOCTH KOOPJAWHAT U MPOEKIIHEH
CKOPOCTHU OT BPEMEHH.

[IpencraBieHre MEXaHUYECKOTO ABUKEHUA Tela rpadukamu
3aBHCHUMOCTU KOOPJIUHAT U IPOEKIHENH CKOPOCTH OT
BPEMEHH.

Onpenenenrue KOOpAUHAT NPOUIEHHOTO MMyTH, CKOPOCTH 1
YCKOpEHHs TeJa 1Mo rpadukaM 3aBUCUMOCTH KOOPAMHAT U
[MPOEKIMI CKOPOCTH OT BpeMeHH. OnpeaeneHne KoopAuHaT
[IPONJICHHOTO MYTH, CKOPOCTH U YCKOPEHUS Tella o

YPaBHEHMSIM 3aBUCHMOCTH KOOPAMHAT U MPOEKIUH CKOPOCTH|
OT BPEMEHH.

[IpoBeneHNE CPaBHUTEIBHOTO aHAJIN3a PABHOMEPHOTO U
PABHOIIEPEMEHHOTIO JABUKCHUMN.

YkazaHue HCIIOJIb30BaHUS [OCTyNaTeJIbHOTO U
BPAILIATEIILHOTO IBKEHUI B TEXHUKE.

[IpuoOperenue ompiTa paboThl B TPYIIE C BBIIOJHEHUEM|
Pa3IMYHbIX COLMAIIBHBIX POJIEH.

PazpaboTka BO3MOXKHOI CHCTEMBI IEHCTBUI U KOHCTPYKIIUH
JUIL OKCIIEPUMEHTAJIBHOIO ONPEIEIICHNUs KHHEMaTH4ECKUX
BEJIMYHH.

[Ipencrasienrne HHPOPMAIIMK O BUAX ABIKCHUS B BUJIE
TaOIULIBI

Tema 1.2
OCHOBLI TUHAMHKH

HpI/IMeHeHI/Ie 3aKOHAa COXpPaHCHU UMITYJIbCa AJId BBIYHUCIICHUS
M3MEHEHUN CKOPOCTEH Tel TpU HUX B3aUMOJCHCTBUSX.




Tema 1.3
3aKOHBI COXpAHEHHS B MeXaHUKe

3mepeHne paboThI CHIT U U3MEHEHHE KHHETHYECKOW DHEPTHH
Tena.
Boruricnenue paboThl CUJ M HM3MEHEHMsS] KHHETHYEeCKOU
SHEPruu Tesla. BeruncineHne noTeHuanbHON SHEPrUM Tell B
rpaBUTALOHHOM TIOJI€.
Onpenenenue MOTEHIIMAIbHON SHEpruy
yrpyrozaeopMHpPOBAHHOTO TeJla TI0 M3BECTHOM nedopmaliuy
1 )KECTKOCTH TeJa.
[[puMeHeHne 3aK0OHa COXPAHEHU MEXaHUYECKON YHEPTUHU
pyu  pacyeTax pe3yabTaTOB  B3aMMOJECUCTBUI

T€J TPAaBUTALIMOHHBIMU CUJIAMU U CUJIAMH YTIPYTOCTH.
'YkazaHue rpaHul] MIPUMEHUMOCTH 3aKOHOB MEXaHUKH.

Pasnen 2. MoJiekynsipHasi pu3nka ¥ TepMOIMHAMHKA

Tema 2.1

OcHOBBI
MOJIEKYJISIPHOKMHETHYEeCKO M
Teopuu

BrinonHeHre 3KCIIEpUMEHTOB, CITYKalluX JUisi 000CHOBA
MouteKyisipHO-kuHeTHaeckor Teopun (MKT). Pemenue 3¢

C TPUMEHEHHEM OCHOBHOTO YpaBHEHHS MOJIEKYJIs]
KMHETUYECKOM Teopuu razoB. OmnpeneneHue mnapamel
BEIIECTBa B ra3000pa3HOM COCTOSTHUU Ha

OCHOBaHWHU ypaBHEHUS COCTOSIHUS UieaibHoro Onpeseneasa.
nmapaMeTpoB BEIIECTBA B Ta3000pa3HOM  COCTOSIHHF
MIPOUCXOJISIINX TPOIECCOB MO TpaduKkaM 3aBUCUMOCTH P

V (T), p (V). DxcnepuMeHTaIbHOE

uccienopanue 3apucumoctu p (T), V (T), p (V).
[IpencraBienne B Buje TpadikOB H30XOPHOTO, U300apHO

u

U30TEPMUYECKOTO  MpOLECCOB.  Bprunciaenue  cpen
KMHETUYECKOW SHEPrUU TEIJIOBOTO JIBHXKEHUSI MOJIEKY)
U3BECTHOM TeMIeparype BellecTBa. BpICKa3blBaHHE I'UI
U1 00BsACHEHHUS HAOIIOMAEMBIX SIBJIEHUHA.

Tema 2.2
OCHOBBI TEPMOIMHAMHUKHU

W3Mepenne  KoinuuecTBa  TEIUIOTBI B IpoLieccax
Teruionepenadu. Pacuer konuuecTsa TeMmI0Thl, HEOOXOAUMOIO
JUTsL OCYIIECTBIICHHUS 33JaHHOTO Mpoliecca ¢ Terionepeaaydei.
Pacuer m3MeHEHHsS BHYTpPEHHEH SHEpPrudM Teil, paboThl M
MepeJaHHOTO KOJMYECTBA TEIUIOTBI C HCIOJIb30BaHUEM
MepBOro0  3aKoHa  TepMonuMHaMuku. Pacuer  paboThl,

COBEpILIEHHOH Tra30M, 10 TpauKy 3aBUCHIMOCTH P




(V). Bpruncnenne paboThl Ta3a, COBEPIIEHHOH IMIpH
M3MEHEHUHU COCTOSHUS 110 3aMKHYTOMY LIUKIIy. BbrauciieHue
KIIJI npu coBepmieHuHn ra3oM pPabOTBl B MPOIECCaX|
U3MEHEHHUSI COCTOSIHHS 10 3aMKHyTOMY IHKiy. OObscHEHHE
[IPUHIUIIOB JCHCTBUS TEIUIOBBIX MamuH. JleMOHcTpanus
ponu (pU3MKK B CO3MAHUU M COBEPLICHCTBOBAHUH TEILJIOBBIX
nBurareneil. M3noxkeHHe CyTH SKOJIOTHYECKUX MpoOIieMm,
00yCIIOBIIGHHBIX ~ pabOTO  TEIUIOBBIX  JBUTATeNedl |
[IPEJIOKECHUE ITyTH UX PELICHUS. YKa3aHUE IPaHULl
[IPUMEHUMOCTY]
3aKOHOB
TEPMOJUHAMUKH. YMEHUE BECTH JHAJIOl, BBICIYIIMBATh|
MHEHHE OIIIIOHEHTAa, y4acTBOBATh B JUCKYCCHUH, OTKPBITO
BBIPAJKATH U OTCTAUBaTh CBOIO TOYKY 3PCHUS.

Tema 2.3
ArperaTHbie COCTOSIHUS
BelllecTBa U (ha3oBble Mepexoabl

3MepeHne BIaXHOCTH BO3TyXa.
Pacyer  koiMyecTBa  TEIUIOTHI, HEOOXOOMMOIO  JIJIs
OCYIIIECTBIICHHUs TIpollecca Iepexo/ia BEIIeCTBa W3 OHOTO
arperaTHOro COCTOSIHUS B JPyToOe.
OKCIIEpUMEHTAJIbHOE HCCIIEIOBAHUE TEIUIOBBIX CBOMCTB

BeniecTBa. [IpuBeneHne NpUMEpOB KalMJUISIPHBIX SIBICHUHA B
OBITY, IPUPOJIE, TEXHUKE

Pa3gen 3. DnekTpoguHaMuka

Tema 3.1. DiekTpryecKoe noie.

Boruncienune cui B3auMOIEHCTBUS TOUEUHBIX AIEKTPUUECKUX
3apsA0B. Berunciienne HanpssKeHHOCTH 3JIEKTPUYECKOTO T0JIs
OJTHOTO Y HECKOJBKUX TOYEUHBIX JIEKTPUUECKUX 3apsAI0B.

Boruncienue noTeHunuana 3J1eKTPUYECKOro MOoJsi OAHOTO U
HECKOJIbKUX TOUEUHBIX AJEKTPUYECKUX 3apsinoB. M3mepenue
[pa3HOCTH MOTEHIHAJIOB. W3mepenue SHEpPruy|
DIIEKTPUYECKOTO  TOJS  3apsDKEHHOTO  KOHJEHcAaTopa.
BobruncieHne 3HEPTUU AJIEKTPUUECKOTO MO 3apsyKeHHOTO
KOHJCHCaropa. Pa3paboTka mjaHa W BO3MOXKHOW CXEMBI
nencTBUi AKCIEPUMEHTAIBLHOTO OnpeieNICHUS
DIIEKTPOEMKOCTH  KOHAEHcaropa ©  JIUAJIEKTPUYECKOU
[MPOHUIACMOCTHU BCHICCTBA. HpOBeI[eHI/Ie CpPaBHUTCIILHOTO
AQHaJIM3a FPABUTALMOHHOTO U 3JIEKTPOCTATHUECKOIO MOJIeH

Tema 3.2.
3aKOHBI IIOCTOSHHOI'O TOKA.

3MepeHre MOIIHOCTH DJIEKTPUUYECKOro Toka. M3MmepeHue
OJIC ¥ BHYTPEHHETO COINPOTHBICHHUS HWCTOYHUKA TOKA.
BelnmonHeHWe pacyeToB CWIBI TOKA W HAIpPsUKEHUM HA)
ydacTKax dJeKTpudeckux meneil. OObACHEHHE Ha TpUMEpPE
PIEKTPUYECKON 1ienu ¢ AByMsi ucrounnkamu toka (D/1C), B
KaKOM CITy4ae MCTOYHMK AJIEKTPUUECKOI SHEpruu paboTaeT B
peXrMe reHepaTopa, a B KaKOM — B PEKUME MOTpeOUTEs.
Onpenenenne TeMneparypbl HUTH HakanuBaHus. M3Mepenue
PIEKTPUYECKOTO 3apsa 3IeKTpoHa. CHATHE BOJIBTAMIEPHOM
XapaKTEPUCTUKU JUOJA. [IpoBenenue
CPaBHMUTEIBHOIO aHAJIM3a

[OJyIPOBOAHUKOBBIX JMONOB M TpHoaoB. Mcmonbs3zoBanue
NuTepHera s mowcka WHPOPMAIMM O TIEPCIEKTHUBAX|
pa3BUTUSA  IOJYNPOBOJAHUKOBOM  TEXHUKH.  YCTAHOBKQ

IMPUINHHO-CIICACTBCHHBIX CBsI3eM




Tema 3.3 DnexTpuueckuil TOK B
Pa3NUYHBIX CPEAax

I/I3MepeHHe WHAYKIIMA MAarHuTHOTO ITOJIA. Brraucnenue CHII,
I[GﬁCTByIOH.[HX Ha NpOBOAHUK C TOKOM B MAarHuTHOM

Tema 3.4. MarautHoe 110J1e

rosie. Beruncinenue cwuil, NEUCTBYIOIIUX Ha JJIEKTPUYECKUN

Tema 3.5. DnexTpomarHuTHas
VH Ty KW

3apsd, ABWKYUIMHCA B MarHuTHOM none. MccnenoBanue
SIBJICHUI 3JEKTPOMAarHUTHOM MHIYKLIHMH, CaMOUHIYKIUU.
Boraricnienue sSHeprud  MarHUTHOTO mons. OObsiCHEHHE
NpUHIMIA  JeWcTBUs  dnekTpoasuratens. OObsICHEHHE
[IPUHIMIIA JEHCTBHUS TE€HEpaTopa NIEKTPUUYECKOTO TOKA H
PIIEKTPOU3MEPUTENBHBIX MPUOOPOB. OOBsACHEHUE MPUHIUIIA,
NMerHCcTBUsI Macc-criekTporpada, YCKOpPUTENIEeH 3apsHKeHHBIX|
yacTuil. OObsCHEHUE POJIM MAarHUTHOTO MOJIsl 3eMJIU B JKU3HU
pacTeHuM, XUBOTHBIX, 4eloBeka. lIpuBenenwe mnpumMepoB
[IPAKTUYECKOTO NMPUMEHEHHS U3YUYECHHBIX SBICHHI, 3aKOHOB,
MpuOOpOB, ycTpoicTB. [IpoBeeHne CpaBHUTEITHLHOTO aHATTN3A|
CBOMCTB 3JIEKTPOCTATUYECKOT0, MArHUTHOTO M BUXPEBOIO
pIIeKTpuYecKuX nosiei. OObscHEeHue Ha MPUMEPEe MarHUTHBIX
SABJICHUN, TMouyeMy (QU3UKy MOXHO paccMaTpHUBaTh Kak|
METaIUCLHUIUINHY

Pasnen 4. Kojie0anus ¥ BOJHBI

Tema 4.1 Mexanuueckue
KOJICOAHHNSA U BOJHBI

HcciaenoBanue 3aBUCUMOCTH nepuozaa KoyieOaHuii
MaTeMaTUYECKOTO MasgTHHKA OT €ro JJIWHBI, MacChl U
aMIUIMTYIpl  KojeOanuii.  VccnemoBaHue — 3aBUCUMOCTH
nepuona KoiiebaHWil Tpy3a Ha TPYKUHE OT €ro Macchl U
PKECTKOCTU TpY>KUHBL. Bplunciienue mnepuoaa KkojeOaHMMA
MaTeMaTH4YE€CKOTO MAasATHUKA MO MU3BECTHOMY 3HAUCHHUIO €r0
JUTMHBL. BeIunciieHne neproaa KojieOaHuii rpysa Ha MpyKIHe
10 U3BECTHHIM 3HAYEHMSIM €0 MacCChl U ’K€CTKOCTHU

IPYKHUHBI. BripaboTka

HaBBIKOB
BOCIIPUHUMATh,  aHAJIU3UpOBaTh,  IepepadarbiBaTh U
NpeabABIATh  WH(POPMALKMIO B COOTBETCTBHM  C

MOCTaBJICHHBIMU  3ajadaMu.  lIpuBeneHue  MpPHUMEPOB
ABTOKOJIEOATENbHBIX MeEXaHHMYeCKux cucreM. llpoBeneHue
KJIaccu(uKauy KoneOaHuii.

Tema 4.2 JieKTpOMArHUTHbIE
KO0JIeOAHUSA U BOJIHbI

HaGmronenne ocruiorpaMM T'apMOHHUYECKHUX —KoJeOaHHH
CUIbl TOKa B uenu. M3MmepeHHe  3IEeKTPOEMKOCTH
KOHJEeHcaropa. 3MepeHHe  UHIYKTUBHOCTh  KaTYLIKH.
liccienoBaHue SIBIGHUS OJIEKTPUYECKOTO pE30HaHCa B
nocinenoBaTenbHor 1enu. I[IpoBeneHue aHalOTUH MEXKIY)|
buznyeckumMu BEJIMYMHAMU, XapaKkTepHU3YIOIUMY
MEXaHUYECKYyl0 M  DJIEKTPOMarHUTHYIO  KoseOaTelbHbIe
cuctembl. Pacuer 3HaYeHMI CWIIBI TOKAa U HANpsOHKEHHUS Ha
pIIeMEHTax 1lenu IepeMeHHoro Toka. McciemoBaHue
npuHIMNa neWictBus  TpaHcdopmaropa. HcciemoBanue
NpUHLIMIIA JCWCTBUS TeHeparopa MEPEeMEHHOI0 TOKa.
Vcnionp3oBanue MHTepHeTa a1 Toucka WHQOpMaIuu o
COBPEMEHHBIX CIIOcO0ax nmepeaayu IeKTPOIHEPTUH.




VccrnenoBanue  CBOWCTB — DJICGKTPOMAarHUTHBIX  BOJH  C
MOMOIIIbI0 MOOWJIBHOTO TenedoHa. Pa3BuTHE IEHHOCTHOTO
OTHOIICHUA K M3y4aeMbIM Ha ypokax (U3UKH OOBEKTaM WU
OCBaWBaE€MbIM  BHJAM  JCATEIbHOCTH. OObsicHeHue
MPUHIMITHATGHOTO  Pa3Niuyusl  TPHUPOALI  YIPYTHUX |
HIIEKTPOMArHUTHBIX BOJIH. V37I0KEHUE CYTH SKOJIOTMYECKUX
MpoOIieM, CBSI3aHHBIX C

HIIEKTPOMAarHUTHBIMU KOJI€OaHUAMU U BOITHaMu. OObsCHEHHE
PO DJIGKTPOMAarHUTHBIX  BOJH B COBPEMEHHBIX|
vccieq0BaHusX BeenenHoi

Paszgen 5. OnTuka

Tema 5.1. [Ipupona
CBETA.

[IpumeHeHre Ha NOPAKTUKE 3aKOHOB  OTPaXEHUd WU
MpeJIOMJICHUSI CBeTa IMpH peleHud 3anad. OmnpeneneHue
CIIEKTPaJbHBIX TPAHMUL] YYBCTBUTEIBHOCTU YEJIOBEYECKOTO
r71a3a. YMEHUE CTPOUTH U300paKEHUS MPEIMETOB, 1aBaeMbIe
nuH3aMu. PacueT paccTOSHHS OT JIMH3BI J0 W300paKeHHS
npeaMera. Pacduer onThueckol cuibl JuH3BL M3MepeHue
(dboKycHOTO paccTosHUS JHMH3BL lcmblTanue Mopeneit
MHKPOCKOIIA U TEJIECKOoMa

Tema 5.2.
BonHOBEIE cBOIICTBA CBETA.

Tema 5.3
CrnennanbHas Teopus
OTHOCHUTEIBHOCTH

Hab6mronenune SIBJIICHHS nHTephepeHInn
PIIEKTPOMArHUTHBIX BOJH. HaOnronenue siBieHus audpakiuu
DIIEKTPOMArHUTHBIX BOJTH. HaGmonenune SIBTICHHS

HOJISPU3ALUKN AIEKTPOMATHUTHBIX BOJIH. V3MepeHune JUIMHBI
CBETOBOWM BOJIHBI IO pe3yJabTaTaM HaOIIOIEHUs SIBJICHMS
unTepdepenimu. HabnroneHnue siBiIeHUS AUPPAKIHHA CBETA.
HaGmronenue siBIeHUs MONSPU3ALMU U JUCHEPCUU CBETA.
[louck paznuuuii W CXOACTBa MEXAy AU(PPAKIUOHHBIM H
UCIIEPCUOHHBIM ~ CHeKTpamH. [IpuBeneHue mpuUMEpoB
MOSIBJICHUS B IIPUPOJAE M UCIOIb30BAHUS B TEXHUKE SIBICHHUH
uHTephepeHIY, UPPAKINY, MONSPU3ALUU U JTUCTIEPCHH
cBera. [lepeunicieHnne METon0B O3HAHUS,
KOTOpBIE
MCTIOJIb30BaHbI MPU U3YYEHUH YKa3aHHBIX SBJICHUN

Pasznea 6. KBanToBasi pusmnka

Tema 6.1 KBanroBasi onTuka.

Habmronenue ¢oroanekrpuueckoro sddekra. OObscHeHHE
3akoHOB CTOJIETOBA Ha OCHOBE KBAHTOBBIX IPEACTABICHUH.
Pacuer makcMManbHONW KUHETHYECKOM IHEPIUM IIEKTPOHOB
npu QoTtoanekTpuueckoM sddexte. Omnpenenenue padOTHI
BBIXOJ1a HJICKTPOHA 10 TpadUKy 3aBUCUMOCTH MaKCUMAJIbHOM
KUHETUYECKOW SHEPTrUH (POTOIIEKTPOHOB OT HYACTOTHI CBETA.
3mepenne paboThl BhIXOAa djekTpoHa. Ilepeunciienue
MpUOOPOB YCTAaHOBKH, B KOTOPBIX NpUMEHsETCA 0e3
WHEPIIMOHHOCTH dotorddexra. OObsicHEHNE
KOPITYCKYJIIPHO-BOJIHOBOTO ~ Jyaju3Ma CBOWCTB (DOTOHOB.
OObsiICHEHHE pOJIM  KBAaHTOBOW ONTHKA B  Pa3BUTHH

COBpPEMEHHOU (U3HKHN




Tema 6.2

Du3uKa aTOMa U AaTOMHOI0 siApa

razoB. McciaegoBanve TMHENYATOro CreKTpa.

[IpuBeneHre  IIpUMEPOB  HCIOJIB30BaHHS  Jlazepa

nasepa.

Brrarcienue sHeprun, 0CBOOOKIAIOIICHCS TPU
paavoaKkTUBHOM pacnaze. Onpenenenrue NpoayKToB siepHOn
peaKLnu. Boruncnenue SHEpruy,

DHEPIUU U NOHU3UPYIOUIUX U3JIyYCHUH B

npoOieM, CBSI3aHHBIX C  OHMOJOTHYECKHM  JICHCTBY
panIMoaKTUBHBIX W3nmydeHuid. [IpoBeneHue kiaccugukar
DIIEMEHTAPHBIX YACTHI] 110 UX (PU3HUECKUM XapaKTEPUCTHE
(Macce, 3apsiy, BpeMEHH KU3HH, COUHY U T. 1.). [loHnMar
[ICHHOCTEe HAayYyHOTO II0O3HAHHWS MHUpa HE BOOOIIEC )
qCJIOBCUCCTBA B IICJIOM, a AJIA KaXKA0I'0 06yqa101ueroc;1 JINY
LIGHHOCTGfI OBJIaACHUA MCTOAOM HAYYHOT'O IIO3HAHUSA ,
JOCTHUKCHUA ycIiexa B J'IIOGOM BUJC MMPpaKTUICC]
ICATCIIbHOCTHU

Pasznea 7. Ctpoenue Beenennoii

Tema 7.1

Habmonenue 3a 3Be3namu, JlyHo U miaHeTaMu B TeNECK

Crpoenne CotHeUHON CHCTEMBI {36 n10eHMe COMHEYHBIX MATEH C MOMOIIBIO TETeCKOI:

COJIHEYHOTO 3KpaHa. Mcnons3oBanue MHTEpHETA M1 TTOM
N300paKeHUH KOCMHUYECKUX O0OBEKTOB M MH(popMaIu 06
ocobeHHocTsAX  OOCyXIeHHE  BO3MOXHBIX  CLIEHap]
spomonuu  Becenennoii. Mcnonb3oBanne WHTepHera
MOMCKa COBpeMEeHHOW nH(popmaruu o pa3sutuu BceneHH
Onenka  wHpOpMamuu ¢  TO3UIMK €€ CBOIIC
TOCTOBEPHOCTH, OOBEKTUBHOCTH, TOJTHOTHI, aKTyaJbHOCT!
T. 1.

Tema 7.2
IBoronusa Beenennoit

peakiusax.  DQopMyiaMpoBKa — mpoOiIeM — TEepPMOSIEpH
sHepreTuku. OOBsSCHEHNE BIUSHUS COJHEYHOM aKTUBHO!
Ha 3emito. [lonnmanue ponn

Habmronenne nuHEHYaThIX CHEKTpoB. Pacder yacToThl u
JUTMHBI BOJIHBI HCITYCKaeMOTO CBETa MPU TEpexoie aroma
BOJIOpPOJIa M3 OJHOTO CTAIlMOHAPHOTO COCTOSIHUS B JpPYyToe.
OObsICHEHUE TPOUCXOXKICHUS JUHEHYATOTO CIIEKTpa aToMa
BOIOpPOZIa M PA3IUYMs JIMHEWUYATBIX CIIEKTPOB Pa3IUYHBIX

VccnenoBanre MPUHIUIA paOOThI TIOMUHECIIEHTHOM JIAMIIBL.
HabOmoneHnne u 0oOBsSCHEHWE TPHUHIMIA JCHCTBUS J1a3epa.

COBPEMEHHOM Hayke U TexHuke. Vcnons3oBanue MHTepHeTa
Ui TIoMcKa WHGOpMalMU O TEPCIEeKTUBAaX IPUMEHEHUs

HaGmronenue TpekoB anbda-yacTuil B Kamepe Buibcona.
PeructpupoBanuve  SAAEpPHBIX HU3JIYYEHUH € [IOMOILBIO
cuerunka [eirepa. Pacdyer SHeprum CBSI3M aTOMHBIX sIEP.
Omnpenenenue 3apsiia ¥ MacCcoOBOIO 4YMCIa aTOMHOTO SApa,
BO3HMKAIOLIEITO B pe3yJbTaTe pPaJMOAaKTHBHOIO pacraja.

OCBOOOXKIAIOIICHCS TIPH AACpHBIX peakiusax. [loHnmaHue
[IPEUMYILNECTB U HEIOCTAaTKOB HCIIOIb30BaHUS aTOMHOM

IMPOMBIIIJICHHOCTH, MCIHUIIMWHC. W3noxenne 9KOJIOTHYCCKYTHU

Brruncienue »HEpPruu, OCBOOOXKIAIOMICHCS TEepMOsIEpPHIPU




KOCMHYCCKUX HCCHCHOBaHHﬁ, ux HAy4YHOI'O )41
DKOHOMMHYCCKOI'O 3HAYCHNA.

3. YCJIOBUSA PEAJIM3AIIMU YYEBHOM TUCIUITIIUHBI

3.1. TpeO6oBaHusI K MUHUMAJIBLHOMY MATEPHAJIbHO-TEXHUYECKOMY
olecre4eHHI0

Kabunet ¢usuku, naboparopus.
O6opynoBanne y4eOHOTO KaOHWHETa:
- KOMIUIEKTHI CIIeIIMAIM3UPOBAHHON yueOHOI Mebenu,

- JIOCKa KJIacCHasl,
- TIPOEKTOP,

- JKpaH,

- HaNATHBIC TOCOOUS,

- TeXHUYeCKas JOKyMEHTAIIHS,

- KOMIUJIEKT 3JIEKTPOCHAOKEHUs KaOMHeTa (PU3HKH,

- KOMIIBIOTEP C  YCTAHOBJICHHBIM JIMLIIEH3UOHHBIM  IPOTPAMMHBIM
o0ecrieueHneM:

OC Windows, MS Office, cHnpaBOYHO-IIOUCKOBOW  CHUCTEMOM
«Koncynperantllnroc», ¢ BeixomoM B ceTb «MHTEpHET» W OOCTYIIOM B
AIIEKTPOHHYI0 HH()OPMALIMOHHO-00Pa30BaTENIbHYIO CPEY.

3.2. MudpopmanmonHoe odecnevyeHre 00y4eHus

Ilepeyenbp y4eOHBIX M3AAHWI, JAONOJHHUTEJbHOW JHUTEPATyphlI,
HNuTepHeT-pecypcos

OcHoBHas IUTEpaTypa:
1 KacpssnoB B.A. ®wuszuka. 10 xmacc. YueOHHMK. YrnyOnaéHHbBIN
YPOBEHb. /
B.A. KacbstHOB. - Mockaa : [Ipocsemienue, 2024. - 480 c. - ISBN 978-5-09112414-9.
- URL: https://ibooks.ru/bookshelt/395138/reading
2 KacesnoB B.A. ®usuka. 11 kmacc. ba3zoBwiii ypoeHb. / B.A.
KacesnoB. - Mocksa : IIpocsemenue, 2023. - 288 ¢. - ISBN 978-5-09-101630-
7. - URL:https://ibooks.ru/bookshelf/390796/reading

JlonmosiHUTEIBLHASA JIMTEPATYpAa:

1. Uzeprun O.T. ®uszuka: yueOHuk s 10 kinacca oOieoopa3zoBaTeIbHbIX
opranmuzanuii. / D.T. U3eprun. - Mocksa: Pycckoe cioBo, 2020. - ISBN rs_fz 10.
- URL: https://ibooks.ru/bookshelf/374943/reading

2. Uzeprun D.T. dusuka: yueOnuk mis 11 kracca 06meodpa3oBaTebHBIX
opranm3auuii. / O.T. U3zeprun. - Mocksa: Pycckoe cioo, 2020. - ISBN rs_fiz_11.
— URL: https://ibooks.ru/bookshelf/374944/reading 3. Kabapaua O. ®., Opnos
B. A., OBenuuk 3. E. u ap. / Ilox pen. [Tunckoro A. A., Kabapauna O. ®@.Dusuka.



https://ibooks.ru/bookshelf/390783/reading
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https://ibooks.ru/bookshelf/374944/reading
https://ibooks.ru/bookshelf/374944/reading
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https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!7529
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!7529
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!7529
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!7529

10 xnacc. YueOnuk. Yrnyonéunslii yposenb - M.: [Ipocsemenue, 2021. - 416 c. -
ISBN - 978-509-077598-4. - DOnexrponHas ¢opma yuebHuka - URL: https://
catalog.prosv.ru/flzika--10klass elektronnaya forma uchebnikal3973
[Tunckoro A.A., Kabapauna O.®D. dusuka. 11 kinacc. YueOHuk. YrmyOnEHHbIN
ypoBeHb - M.: IIpocBemenne, 2021. - 416 c. - ISBN - 978-509-077599-1. -
OnexktponHas ¢popma yueOHuka - URL: https:// catalog.prosv.ru/fizika--11-klass-
-elektronnaya-forma-uchebnikal13974

5. ®usuka: kojsedanus U BOiIHBI. JIabopaTopHbIN NPAKTUKYyM: yueOHOEe Iocodune
TSl cpeniHero npodeccuoHaabHoro oopazosanus / B. B. Topnau, H. A. Banos, M.
B. [Tnactununa, A. C. Py6an; nox penakuueii B. B. ['opmayga. - 2-e u3z., ucnp. u go1.
- Mockga: M3marensctBo FOpaiit, 2021. - 126 c. - (Ilpodeccrnonansaoe o6pa3oBanue).
- ISBN 978-5-534-10140-9. -URL: https://urait.ru/bcode/471693

6. Kanmamuukor, H. I1. ®usuka B 2 4. Yacth 1: y4yeOHUK W TPAKTUKYM ISt
cpeanero npodeccuonanbHoro oopazosanus / H. I1. Kanamuukos, C. E. MypaBbes. -
2-e u3n., ucnp. u aomn. - Mocksa: M3narensctBo FOpaitt, 2021. - 254
c. - (IlpodeccuonanpHoe obOpazoBanme). - ISBN 978-5-534-09159-5. - URL :
https://urait.ru/bcode/471223

7.Kanamuukos, H. I1. ®usuka B 2 4. Yacth 2: y4eOHUK U MPAKTUKYM IS
cpeanero npodeccuonanbHoro oopazosanus / H. I1. Kanamuukos, C. E. MypaBbes. -
2-e u3f., uchp. u jgoim. - Mocksa: M3narensctBo FOpaiit, 2021. - 244
c. - (IIpodeccuonanpHoe oOpazoBanue). - ISBN 978-5-534-09161-8. - URL:
https://urait.ru/bcode/471915

8.byxaposa, I. JI. ®usuka. MomnekymsapHas ¢(u3Mka U TEPMOAMHAMHUKA.
Metonuka mpenogaBaHus: y4eOHOE MOCOoOWe NJisi CpemHero MpodeCcCHOHATHHOTO
obpazosanus/ I. /I. byxaposa. - 2-e u3n., ucnp. u Aoi. - Mocksa: M3gaTenbcTBoO
FOpaiit, 2021. - 221 c. - (ITpodeccuonansHoe obpazoBanue). - ISBN 978-553401363-
4. - URL: https://urait.ru/bcode/471101

9.Mycun, FO. P. ®usuka: konebaHus, oNTHKa, KBaHTOBas (Pu3MKa: yueOHOE
nocobwue s cpenHero npodeccuonanbaoro oopazosanus / 1O. P.
MycuH. - 2-e usa., ucnp. u jaoi. - Mocksa: M3narensctBo FOpaiit, 2021. - 329 c.
- (Ilpodeccuonanvuoe obOpazoBanme). - ISBN 978-5-534-03540-7. - URL:
https://urait. ru/bcode/472307

10. Mycun, 0. P. ®u3nka: MexaHrKa CIUIOIIHBIX CPEJ, MOJEKYJspHas
dbu3MKa U TepMOAMHAMUKA: ydyeOHOE mocoOue Jyuisi CpeaHero npodeccuoHalbHOTO
obpazosanus / }O. P. MycuH. - 2-e u3n., ucnp. u aoi. - Mocksa: M3gaTenbcTBo

Opaiit, 2021. - 163 c. - (ITpoeccuonanbroe oOpazoBanme). -  ISBN 978-5-
534-03000-6. - URL: https://urait.ru/bcode/472305
11. Aizennion, A. E. ®usuka: y4yeOHUK W TPAKTUKYM JJIsI CPEIHEro

npodeccruonanbHoro oopazopanusi / A. E. Aizeniion. - Mocksa: M3natenscTBo
FOpaiit, 2021. - 335 c. - (Ilpodeccuonansroe o6pazoBanue). - ISBN 978-5534-
00795-4. - URL: https://urait.ru/bcode/470950

12. lopnau, B. B. ®usuka: kBanroBas ¢usuka. JlabopaTopHbIil
MPaKTUKyM: y4eOHOe mocobue i cpeaHero npodeccuoHanbHoro oopasoanus / B.



https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!7529
https://shop.prosv.ru/fizika--11-klass--elektronnaya-forma-uchebnika13974
https://shop.prosv.ru/fizika--11-klass--elektronnaya-forma-uchebnika13974
https://shop.prosv.ru/fizika--11-klass--elektronnaya-forma-uchebnika13974
https://shop.prosv.ru/fizika--11-klass--elektronnaya-forma-uchebnika13974
https://shop.prosv.ru/fizika--11-klass--elektronnaya-forma-uchebnika13974
https://shop.prosv.ru/fizika--11-klass--elektronnaya-forma-uchebnika13974
https://shop.prosv.ru/fizika--11-klass--elektronnaya-forma-uchebnika13974
https://shop.prosv.ru/fizika--11-klass--elektronnaya-forma-uchebnika13974
https://shop.prosv.ru/fizika--11-klass--elektronnaya-forma-uchebnika13974
https://shop.prosv.ru/fizika--11-klass--elektronnaya-forma-uchebnika13974
https://shop.prosv.ru/fizika--11-klass--elektronnaya-forma-uchebnika13974
https://shop.prosv.ru/fizika--11-klass--elektronnaya-forma-uchebnika13974
https://shop.prosv.ru/fizika--11-klass--elektronnaya-forma-uchebnika13974
https://shop.prosv.ru/fizika--11-klass--elektronnaya-forma-uchebnika13974
https://shop.prosv.ru/fizika--11-klass--elektronnaya-forma-uchebnika13974
https://shop.prosv.ru/fizika--11-klass--elektronnaya-forma-uchebnika13974
https://urait.ru/bcode/471693
https://urait.ru/bcode/471693
https://urait.ru/bcode/471223
https://urait.ru/bcode/471223
https://urait.ru/bcode/471223
https://urait.ru/bcode/471223
https://urait.ru/bcode/471223
https://urait.ru/bcode/471915
https://urait.ru/bcode/471915
https://urait.ru/bcode/471915
https://urait.ru/bcode/471915
https://urait.ru/bcode/471101
https://urait.ru/bcode/471101
https://urait.ru/bcode/471101
https://urait.ru/bcode/472307
https://urait.ru/bcode/472307
https://urait.ru/bcode/472305
https://urait.ru/bcode/472305
https://urait.ru/bcode/470950
https://urait.ru/bcode/470950
https://urait.ru/bcode/470950

B. T'opnau. - 2-e u3z., ucnp. u gon. - Mocksa: U3narensctBo FOpaitt, 2021. - 114 c. -
(ITpodeccuonansroe obpazoBanue). - ISBN 978-5-534-10138-6. - URL:
https://urait.ru/bcode/471694

13. lTopnay, B. B. ®u3uka: MexaHuka. DJICKTPUUECTBO U MATCHETHU3M.
JlabGopaTtopHbIii TPAKTUKYyM: yueOHOE Mmocobme sl CpeaHero MmpogecCroHaIbLHOTO
obpazoBanus / B. B. Topnau. - 2-e uzn., nepepad. u nomn. - Mocksa: M3narenbcTBo
Opaiit, 2021. - 171 c. - (IlpodeccuonanpHoe oOpazoBanue). - ISBN 978-5-
53407608-0. - URL:

https://urait.ru/bcode/474441

14. Iopmau, B. B. ®usuka. 3agauu, Tectel. MeTombl pemeHus: yaeOHoe
nocobue 715 cpeaHero npodeccuonanbHoro oopasosanus / B. B. Topnau. - Mocksa:
NznarensctBo FOpaiit, 2021. - 301 c. - (IlpodeccuonansHoe odpazoBanue). - ISBN
978-5-534-08112-1. - URL: https://urait.ru/bcode/474664

15. Kpasuenko, H. 10. ®usuka: y4yeOHUK W MPAKTUKYM JJIsI CPEAHETO
npodeccuonanproro odpazosanus / H. FO. KpaBuenko. - MockBa: M3naTenbcTBO
FOpaiit, 2021. - 300 c. - (Ilpodeccuonanpuoe obpazoanue). - ISBN 978-5-534-
01418-1. - URL: https://urait.ru/bcode/470671

HNuTepHeT-pecypcebl:

1. http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/4.17/p/page.ht ml

denepanbHBIN IEHTP WH)OPMAITMOHHO-00pa30BaTEIbHBIX PeCypcoB 2. https

://dic. academic. ru/ - Akagemuk. CirioBapy U SHUUKJIONEANN

www.booksgid.com - BOOKS Gid. Dnekrponnas 6ubianorexa.

globalteka.ru/index.html - I'mo6anreka. ['moGanbHast OMOIMOTEKA HAYYHBIX

pECYpCOB.

window.edu.ru - EawmHOe OKHO 1ocTyma K 00pa3oBaTeIbHBIM pecypcam.

stbooks.ru - JIyumas yueOnas muteparypa.

www.school.edu.ru/default.asp - Poccuiickuii 06pa3oBaTebHbIN MOpPTAJL.

JlocTynmHOCTB, KauecTBO, 3()(HEKTUBHOCTS.

9. ru/book - DnekrpoHHas OMOIMOTEUHAS] CUCTEMA.

10. http: //www. alleng. ru/edu/phys. htm - OGpa3oBarenbHbIe peCypChI

11. NutepHera - ®usuka.

12. http://school- collection.edu.ru/catalog/pupil/?subject=30 - Eaunas koyuekuus
UG POBBIX 00pa30BaTEIBHBIX PECYPCOB.

13. http://fiz. 1september.ru/ - YuebHo-MeTomnuecKast razera « Duznkay.

dic.academic.ru - Axkagemuk. CrioBapy U SHIUKIONEINH.

14. http://n-t.ru/nl/f7/ - HobGeneBckue Jaypearbl IO ¢dusnke.
http://nuclphys.sinp.msu.ru/ - Snepuas ((N7371%:] B HUHTEpHETE.
http://college.ru/fizika/ - [TogroroBka k EI'D

15. http://kvant.mccme.ru/ - HaydHo-nonyasipHbIi (PU3HKO-MaTeMaTHYeCKUN KypHAII
«KBaHT».

16. http://yos.ru/natural-sciences/scategory/18- phisic.htm - EcrecTtBeHHOHay4HBII
KypHai st Mostoiexu «IlyTh B HayKy».
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4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHHUA

YYEBHOI TUCHUATIIMHBI

KOHTpO.]'Ib N OLI€HKA PE3YyJIbTaTOB OCBOCHHA JUCHUIIIIMHBI OCYIICCTBIIACTCA
MMpernoaaBaTcjicM B IIpOLUCCCC ITPOBCACHUA BaHHTI/Iﬁ, TCKYIICIO U ITPOMCIKYTOUIHOTO
KOHTPOJIA, a TAKIKC BBITIOJIHCHU A O6y‘IaIOHII/IMI/IC$[ HMHAWBUAYAJIBHBIC 3a1aHUs, ITPOCKTHI.

Pe3yabTarbl 00yuyeHusi (IMYHOCTHBIE, IPeAMETHbIE,

DopMbI U METOAbI
KOHTPOJISI M OleHKHU

pa3IUYHBIM KOHTEKCTaM;

OK 02. Ucnonb3oBaTb COBPEMEHHBIE CPEJCTBA MOUCKA,
aHaJIM3a U MHTepHpeTanuu nHpopmanuu U MHPOPMALMOHHBIE
TEXHOJIOTUM JJisl BBIOJIHEHUS 3ada4d MpodeccuoHanbHON
JESTENIbHOCTH;

OK 03. IlnanupoBaTh M peann30BbBIBaTH COOCTBEHHOE
npogeccruoHanbHOE U JUYHOCTHOE pa3BUTHE,
IPEIIPUHUMATENBCKYIO JI€ATEIbHOCTh B MpPO(deccHoHaNbHON
chepe, UCMONB30BATH 3HAHMS MO MPABOBOW M (PUHAHCOBOM
I'PaMOTHOCTH B Pa3JIMYHbIX )KU3HEHHBIX CUTYalUsIX;

OK 04. DddexTnBHO B3aMMOACHCTBOBATh U padOTaTh B
KOJIJIEKTUBE U KOMAH/IE;

OK 07. ConeilcTBOBaTh COXPAaHEHUIO OKPY’KAIOIIEH
Cpelbl, peCcypcocOEpeKEeHNI0, MPUMEHATh 3HAHHUS 00
U3MEHEHUH KJIMMaTa, MPUHIUIBI OEpPEKIUBOTO MPOU3BOICTBA,
3¢ PEKTUBHO 1EHCTBOBATH B UYPE3BbIYANHBIX CUTYALIUSAX;

MeTanpeaMeTHbIe)
pe3yabTaToB 00yYeHust
OK 01. BeiOupare crnocoObl pelieHus  3ajad
npodecCuoHaNbHOW  ACATENBHOCTH  MPUMEHUTEIBHO K

-MHIUBUIYaJIbHBIN U / WK
[PYIIIOBOM YCTHBIN OIPOC
-IIPOBEPKa BHITIOJTHEHUS
MOCTaBJICHHBIX 3a/1au.
WH/IMBUIYyaIbHAS W
rpymnmoBas padora
(mpencraBneHue
BBITTOJIHEHHOT'O 3a/1aHHs).
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