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1. MIACIIOPT PABOYEN NPOT'PAMMBI YYEBHOM
JANCIUIIJINHBI
1.1 ObsacTh npuMeHenust padoyeil MporpaMMal
Pabouas nporpaMma y4yeOHOW NHUCUMILIMHBI SIBJISETCS YacThbIO OCHOBHOM
oOpazoBaTenbHO# porpamMMel 1o cnenuainbHocTaM CIIO Texauueckoro nmpoduis.
1.2. MecTo y4eOHOI TUCHUIIMHBI B CTPYKTYPe OCHOBHOM nMpodeccuoHaIbLHOM
o0pa3oBaTeJIbHOW NMporpamMmbl: 00111€00pa3oBaTesibHas MOATOTOBKA, U3Y4YaeTCs
Kak Mpo¢uIbHas TUCITUIUINHA.
1.3. leau u 3aga4u y4eOHOH AUCHMIUIMHBI — TPeOOBaHHUS K pe3yJbTaTam
OCBOCHHS Y4eOHOH TUCHUIIMHBI:
B pesynbraTe ocBOeHUs yuyeOHOW AUCHUIUIMHBI O0ydarolUics AOHKEeH
YMETh:
- onucelgamsv U 00OBACHAMb Qu3auuecKue sAGNeHUs U CE0Ucmea mes. JBIKECHHE
HEOECHBIX TeJl U UCKYCCTBEHHBIX CITYTHUKOB 3€MJIM; CBOMCTBA ra30B, KUAKOCTEH U
TBEPIBIX TeT; ANEKTPOMArHUTHYIO UHIYKIUIO, pacmpocTpaHeHue
AJIIEKTPOMArHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA CBETA; M3JIYUCHHE U TIOTJIOIICHHE
cBeta aToMoM; (poTodrddexT;
- OMAUYaAmMs TUIIOTE3bI OT HAYYHBIX TEOPUl;
- deslams 6b1800bI HA OCHOBE SKCIIEPUMEHTANBHBIX JaHHBIX;
- npueooumsv npumepsl, TOKa3bIBAIOIIUE, 4YTO: HAOJIONEHUS M SKCIEPUMEHT
SBJISIFOTCSI OCHOBOW ISl BBIABMIKEHUSI TUIIOTE3 U TEOPHI, MO3BOJISIIOT MPOBEPUTH
UCTUHHOCTh TEOPETHUECKUX BBIBOJIOB; YTO (pU3MUYECKASI TEOPHUS JAET BOZMOKHOCTD
OOBSICHATD W3BECTHBIC SIBJICHUS MPUPOBI U HaydHBIE (DAKTHI, IPEICKA3bIBATh €I
HEU3BECTHHIE SIBJICHMUS;
- npoeooumsv  ONbIMbL, WUIIOCTPUPYIONIME  TPOSIBIICHUE  IMPUHLHUINA
OTHOCHUTEJIBHOCTH, 3aKOHOB KJIACCUYECKOW MEXaHUKH, COXPAHEHUS HMIIYJbCa U
MEXaHUYECKON SHEPTUH;
npuMeHsAms @u3uyeckue 3HAHUs B TIOBCEIHEBHOW KU3HU JUISI MCIOJIb30BaHUS
OPOCTBIX  MEXaHM3MOB, HWHCTPYMEHTOB, TPAHCIOPTHBIX CPEACTB U B
npodeccroHaIbHON AeATeIbHOCTH [T OBIaaeHus oonumu kommnereHuusmMu (OK)
u podeccronansabiMu (I1K) kommerenumsmu aist npodeccuu 151902.04 Tokaps-
YHUBeEpcall.
B pesynbTaTte ocBoeHus y4eOHON TUCIUTUTHHBI 00YJaIONTUNACS T0JKEH
3HATh:
- cmblcl nouamuil: (HU3NIECKOE SBIICHHWE, THIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aUMOJICHCTBUE, JIEKTPOMArHUTHOE MOJIE, BOJIHA, (DOTOH, aTOM, aTOMHOE SO,
MOHU3UPYIOIINE U3Ty4YeHUs, IIaHeTa, 3Be3na, CoylHe4YHash CHUCTEMa, rajaKkTHKa,
Bcenennas;
- CMBICT Qhu3UYecKUx 6equduH: CKOPOCTh, YCKOPEHUE, Macca, CUla, UMITYJIbC,
paboTa, MexaHUYECKas SHEPTUs, BHYTPEHHSSI SHEPTrusl, a0COIOTHAsL TEMIIEpaTypa,
CpeaHsisl KHHETUYECKasi YHEPTHs YaCTHI] BEIlleCTBA, KOJTMYECTBO TEIUIOTHI,
3JIEMEHTAPHBIN ANEKTPUUECKUM 3apsi;



- CMblCIl gbus’uttecmx 3aKOHO8 KIIACCUYECKOU MCXaHHKH, BCCMHUPHOTO TATOTCHMUA,
COXpPaHCHUS OSHCPruv, HMIIyJIbCa M OBJICKTPUYCCKOIO 3apsdaiaa, TCPMOJWHAMHKH,

ANEKTPOMAarHUTHOM UHAYKLIUHU, (poTOodPdeKTa;

- 8K1IA0 POCCULICKUX U 3aPYOENCHBIX YUéHblX, OKa3aBIIMX HAUOOJbLIEE BIUSHUE B

pa3BUTHE PUKKHU.

1.4. PexomeHnayemoe KOJHYECTBO YACOB HA OCBOEHHE NMPOrpamMMbl yueOHOM

JTUCIMIIIMHBI

MaKCUMaJIbHOM yueOHO# Harpy3ku odyyaromerocs 254 4acoB, B TOM YHUCJIE:
o0s13aTeNbHON ayAUTOPHON yueOHOM Harpy3ku odyuaromierocs 169 gacos,

CaMOCTOSITENILHON paboThl 00yuarouierocs - 85 4yacos.

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHON JUCIUILINHBI
2.1. O0bém yueOHOM JMCHUIIMHBI M BBl Y4eOHOH padoThbI.

Bup yyeOHoM padoThI

00vém yuedonvix uacos

MakcumasabHasi yueOHasi HArpy3ka (Bcero) 254
OO6s3aTenpHas ayAUTOpHAs yueOHast Harpy3ka (Bcero) 169
B TOM YHCJIC:

1abopaTopHbIC PabOTHI 30

NPAKTUYECKUE  3aHATHUS, BKJIIOYas  KOHTPOJbHBIE 88
paboThI

TEOPETUUECKUE 3aAHSITHUS ol
CamocTosiTesibHasi padoTa odyuyaronierocs (Bcero) 85
B TOM YHCJIE:
Pabota ¢ koHCIIEKTOM 20
Pedepat o ucropun dusuku 6
Jloknaza 1o Hay4HO-TEXHUYECKOW PEBOJTIOLINU 6
CaMoCTOsITeNIbHOE PEIICHHE 3a/1a4 53

[IpomesxyTounas arrectanus B popme IK3aMeHAa




3.2. Pa0ounii TeMaTHYeCKHH IJIAH U COAEPKaHUe Y4eOHou aucuuiinnbl 1. 02 dusuka

HaumenoBanue Conep:xanue y4eOHOro MaTepnaJia, JIabopaTopHbie H IPAKTHYeCKUEe PadOThI, caMoCcTOsITeIbHAA padoTa O0beM yacos Yposenns
pa3aesioB ¥ TEM o0yJaommxcsi, KypcoBasi padot (IpoeKT) (eciu npedycmompervl) OCBOEHHS
1 2 3 4
PA3JIEJI 1. METOJAbI HAYYHOI'O ITIO3HAHUSI U ®PU3NYECKAS KAPTUHA MUPA 4
Tema 1.1 Knaccudukanms MeToJ0B Hay4HOTO O3HAHUS. DMITUPHUYECKHUI 1 TEOPETUUECKHUH YPOBHHU TT03HaHUs. MozenupoBanue
SIBIICHUI 1 00BbEKTOB NMpUpo/bl. Porrs MaTemaTku B Ppusnke. Hayunblie runoressl. Gu3nyeckue 3aKOHBI U TPAHUIBI HX 1
IpUMEeHUMOCTH. [IpUHIMIIBI TOCTpOEHHST HOBBIX TeopHil. Pu3ndeckasi KApTUHA MHUpA. 1
CamocTrosiTesibHAst paGoTa 00yUalOIIMXCSI: 6
[oBTopenue marepuasna. [ToaroroBka K KOHTPOJIBHOM padoTe.
Tema 1.2 IoBTOpenne. A30yka @Pusnku. MareMaTH4eCKUe OCHOBBI (DA3HKH. 1
IIpakTnyeckoe 3aHATHE: 1
[epeBox ¢pu3mueckux BenuuuH B cucreMy eannun CU, 3amuch yrcina B CTaHIapTHOM BUJiE (B BHIE CTEIIEHH C 2-3
mokaszareneM 10).
KouTposabuas paboTa 1
PA3JIEJI 2. MEXAHUKA 32
Tema 2.1. KunemaTtuka. 10 1-2
Bupl MexaHnueckoro JBwkeHus. MarepuanbHas Touka. Cuctemsbl orcuéta. Koopaunatel. OTHOCHTENLHOCTh 4
MexaHuueckoro ABrkeHus. Tpaektopus. [Ipsamonuneiinoe nemxenne. Ckopocts. [1yTs 1 nepemerienue npu
paBHOMEpHOM JBIKeHHH. CKOPOCTh M YCKOPEHHE NPU HEPAaBHOMEPHOM JIBIKEHUU. MTHOBEHHAs U CPEIHSS CKOPOCTH.
JIBrKeHHe Tena Mo OKPYKHOCTH. YTJIOBas U JIMHEHHas ckopocTH. LleHTpocTpemurensHoe (HOpMallbHOE) U
TaHTeHLManbHoe yckopeHue. KonebaTensHoe ABMKEHUE.
JlaGopaTopHble padoThI 1
«M3mepeHne yckopeHHs CBOOOIHOr0 HaIeHHs»
IIpakTH4yecKkne 3aHATHS: 4
Pemenue 3a1a4u no reme «KnunemaTukay
KonTpoJsbHas padorta 1
CamocTosiTeibHAA padoTa 00y4YaIOLIUXCS: 5
Pemenne 3ama4 no teme «Kunemartnka» IToaroroBka K KOHTPOJIBLHOM paboTe.
JuHamuka 4 1-2
IIpunuun cynepriozunuu cuil. MoMeHT cuibl. [lepBriii 3akoH HeroTona. Bropoii 3akon HetoToHa. Tperuil 3akoH 1
Tema 2.2 HeroroHa.
IIpakTHyeckue 3aHATUS 3
Pemenue 3agau o BapuaHTam
CocTaBneHne CpaBHUTENBHOM TaOmuIb! «3akoHbl HBIOTOHA, MX MPOSIBIICHNE B IPUPOJIE»
CamocTosiTeibHAs padoTa 00y4Yal0IUXCS 3
Pemenne 3a1a4 no teme: «JluHamukay
Tema 2.3 CuJasl B pupone. 4 1-2
I'paBuTanmoHHbIe CHIIBI. 3aKOH BCEMUPHOTO TATOTeHUsI. Cuila TsHKeCTH. JIBIrKeHne mof JeHCTBUEM CHIIBI TSXKECTH. 1
Cobonnoe mamenue. [lepBast kocMudeckasi CKOpOCTbh, Bec Temna. [leperpys3ku u HeBecomocTh. Cra Tperus. Cua
ynpyrocTty. 3akoH ['yka.
IpakTuyeckue 3aHATUS 3

Pemrenue 3a1a4 ¢ mpuMeHEeHHEM 3aKOHa BCEMHUPHOTO TATOTEHUS, 3aKoHa 'yka, (hopMyIT Ais pacdéTa CHIIBI TSHKECTH, CHIT
YIIPYTOCTH, CHJI TpeHus. Pacuér HanpshkeHUH B MaTeprasiax.




CamocrosiTennbHas pad
Pemenne 3ama4 o reme

0Ta 00y4aroLUXCs
«Cuibl B Ipupoae»

Tema 2.4 3aKOHBI COXpAHEHHSI. 6 1-2
3aKoH coxpaHeHHs! UMITynbca. PeakTrBHOE nBrkeHne. 3HadeHne padot K.O. [{nonkoBcKkoro st KOCMOHAaBTHKH. 2
Mexanunueckast pabota. MoniaocTs. PaboTa cuit TsKeCTH, YIpyrocTd B CHilbl TpeHus. KuHeTnieckast 1 HoTeHIMaIbHast
sHeprusi. YcioBus paBHOBecHsl Tea. Heynpyruii ynap.
JlabopaTopHnasi paGoTa 1
«IIpoBepka 3aKOHa COXpaHEHUsI YHEPTHI
IpakTHyeckue 3aHATHS 3
Pemenue 3agau
CamocTosiTeTbHAsE Pad0Ta 00YYAIOIIMXCSI: PEIICHUE 3a]1aY 110 TeMe «3aKOHBI COXPaHEHUS», TIOATOTOBKA COOOIIECHUN « DTaIbl OCBOCHHUS 2
KOCMOCay, «Y HCTOKOB KOCMOHABTHKH», «PeaKTHBHBIN IBUTATEIIbY.
Tema 2.5 Mexanndeckue Kojie0aHUSA M BOJIHBI. 8 1-2
CBoOozHbIe KOeOanus. MatemMaTideckuiit MasiTHUK. [IpykuHHBIN MasTHUK. ['apMOHMUecKHe KoneOaHus: aMILUTUTY/Ia,
TIepUoJI, YacToTa U (asza konedbanuil. BeiHykIeHHbIC KoeOanus. Pe3onanc. ABTokoneOanrs. MexaHn4ecKrue BOTHEL. 3
[Tonepeunsie U MPOROILHBIE BONHEL. [[JIMHA BONHBL, CKOPOCTH pacnpocTpaHeHus. OCHOBHbIE CBOWCTBA BOJH:
uHTephepeHnus, I pakLys, IpeoMIeHHE, OTpaxeHHe. 3ByKOBbIe BOHBL. CKOpOCTh 3ByKa. CHila M BBICOTA 3BYKa.
Yabrpa3syk. MH(pa3Byk.
IlpakTH4eckue 3aHATHS 4
Pemienue 3aaa4 ¢ npiMeHEHHEM 3aKOHOB rapMOHHYECKUX KoleOaHuH, pacuéT prU3ndecKux XapakTeprucTuK
TapMOHHYECKHUX KOJCOAHMM.
KonTpoabHas padoTa no teme: «MexaHHUeCKre KOIeOaHMs ¥ BOJTHBI» 1
CamocTosiTeqibHAA padoTa 00y4aroLIUXCs 3
Pemienue 3ama4 o reme: «MexaHUueCKHEe KOIEOaHHsI U BOJIHBD)
PA3JIEJI 3 MOJIEKYJISIPHAS ®U3NKA. TEPMOJINHAMUKA 27
Tema 3.1 OCHOBBI MOJIEKYJISAIPHOH (PU3MKH. 7 1-2
OCHOBHBIE MTOJIOXKEHUS MOJIEKYIIIPHO-KMHETHYECKOH TEOPHH U UX ONBITHOE 000cHOBaHHE. BpoyHOBCKOE IBIDKEHHE. 3
Omnesitel HITepna u Ileppena. Macca u pazmeps! mosekyn. Konndecto BerectBa. MomnsipHas macca. [loctosHHas
ABorajipo.
IIpakTHyeckne 3aHATUS 4
OObsicHenue siBieHuit Ha ocHoBe MKT; pacuér usnueckux BeNnu4nH, XapaKTepU3YyIOIIUX MOJICKYJIbI, 3aOJIHEHHE
Tabuun «Croco0bl olpeiesieHUs pa3MepoB MOJIEKY», «Pu3ndeckne BeTMIMHbI U CBS3b MEXKAY HUMUY.
CamocTosiTeibHAA padoTa 00y4aroLuXCs 3
Pemenne 3aaa4 mo Teme «OCHOBBI MOJIEKYIISIPHOM (PH3HKN
Tema 3.2 TepmoanHamMuKa. 7 1-2
Temmneparypa. TennmoBoe paBHOBecue. AbcomoTHas Temmeparypa. CBs3b TEMIIEpaTypsl CO CPEAHEH KHHETHIECKOM 3
sHeprueit Mmonekyn. Termnoémkocts. KonmmdaecTBo Temnorel. BayTpennss sneprus. CriocoObl H3MEHEHHs BHYTPEHHEH
sHepruu. IlepBblil 3aKOH TepMOAUHAMUKU. BTOpOI 3aKOH TEPMOJMHAMMKY U €T0 UCTOJIKOBaHUE. [IpuHIMn neicTBus
TemnoBbIX asurareneil. KIIJI TemoBoro npuraTes.
JlaGopaTopHas paGoTa 1
«/3mepeHue yenbHON TeIIIOEMKOCTH BEIIIECTBY
IpaxkTUyeckoe 3aHsITHSI 3
Pemenue 3amau
3anonHeHne TaOIMIbL: «Brabl TETIOBBIX ABUraTENeH, MX MPUMEHEHHE W NEPCTICKTHBBI HCTIOIb30BAHISD)
CamocTosiTeTbHAs PadoTa 00y4YaIOIIUXCH 3

Pemenue 3amau no reme

«TepMonnHaMuKay, TOATOTOBKA COOOIICHNH «/{BUTaTeIN BHYTPEHHETO CropaHusy, « TeluioBble IBUraTeIH U OXpaHa




OKpY KaloIel Cpesibly.

Tema 3.3 WneanbHsbliii ras. 5 1-2
Japnenue raza. CBsi3b MEXIY JaBJICHHEM U CPEAHEH KHHETHUECKOM YHEpPTrUel MOJIEKY/ HACaIbHOrO ra3a. Y paBHEHHE
MenneneeBa- Knaneiipona. Pabora npu n3MeHeHnN 00bEMa HeaabHOTo ra3a. M3omporeccs B ra3ax. Aqna0aTHBINA 2
TIpoIiecc.
JlabopaTopHnasi pa6oTa 1
«HccaenoBanue 0IHOTO U3 MPOIIECCOB)
IpakTHyeckue 3aHATHS 2
Pemenne skciepuMeHTANBHBIX 337124, PEIICHNE 3a/1ad ¢ IPUMEHEHHeM (hOpPMYIT TEMBI, TOCTPOeHUE IparKOB
H30IIPOIIECCOB B PA3JIMYHBIX KOOPINHATAX.
3anonnenne Tadnuibl «M3omporieccsl ¢ Touku 3perus MKT»
CamocTosiTeibHAs padoTa 00y4arouXxcst 2
Pemenne 3amau o Teme: «laeanbHbli ra3y
Tema 3.4 KuakocTh U TBEpAOE TEJIO. 8 1-2
Haceiennelie v HeHachIleHHbIe apbl. Kunenne. 3aBUCHMOCTD TEMIIEPATyphl KMIIEHUS OT JaBlieHus. BiaxxHocTh 3
Bo3yxa. CmaunBanue. Kamuispasie siBnenns. Kpucrammueckne u amopgHsle Tena. Co3aHne MaTepHaioB ¢
3aJJaHHBIMU CBOMcTBaMU. MexaHnueckne CBOMCTBA TBEPBIX TEN: YIPYTOCTh, TPOYHOCTh, INIACTUYHOCTD.
JlabopaTopHblie padoThbi: 2
«OmnpeneneHre OTHOCUTEIbHON BIIaYKHOCTH BO3JLyXa
«OnpeneneHre MOYIISL YIIPYTOCTH U JKECTKOCTH)
IlpakTH4eckue 3aHATHS 2
Pemienue 3aaa4 ¢ npuMeHeHreM QOpMYIl IaHHOH TEMBI.
3anonuenne Tadnuiel «CBOWCTBA ra3000pa3HbIX, KUIKUX U TBEPIBIX TeI ¢ TOUkH 3peHus MKTy
KonTpoJsbHas padora no teme: « Kuakocts u TBEPI0E TEION» 1
CamocTosiTeqibHAA padoTa 00y4YaIOLIMXCS:
Pemenue 3anad no teme: «Kuakocts 1 TBEpAOE Tenoy. [loarororka Kk KOHTPOJIBHOM padore. 4
[oaroroBka coobuienuii «Kpucramdyeckre U aMmopdusie Tenay, « Kukue Kpuctauib.
PA3JIEJI 4 SJIEKTPOANHAMUKA 49
Tema 4.1 JJIeKTpocTATUYECKOe T0JIe. 7 1-2
OneKTpuUecKuil 3apsa. DIeMEHTapHBIN 3apsl. DIEKTPU3AIS Tell. 3aKOH COXPAaHSHHUS AIIEKTPUIECKOro 3apsiia. 3aKoH 3
Kynona. Dnexrpuueckoe none. Hanpsox€HHOCTH 3nmekTpuyeckoro noist. [lorermman snekrprdeckoro momns. [Tpuammmn
Cynepno3uuuu nouei. Pasnocts norennnanos. [IpoBOgHUKY U AU3NEKTPUKHU B deKTpuyeckoM noie. Ionspuzanus
JURJIEKTPUKOB. JMaIeKTpryeckas IPOHUIAEMOCTh. DHEPTHUsl AIIEKTPUIECKOTro MOJIs 3apsDKEHHOr0 KOHIeH caTopa.
IIpakTuyeckue 3aHATHSA 4
Pemrenue 3amad mo teme: «3aKOH COXpaHEHHUS 3apsina, 3aKoH KymoHay
Pemenue 3amad mo teme: «IIpOBOAHUKY M JWAIEKTPUKH B SJIEKTPHIECKOM TIONIE
Pemenue 3aaau no teme: «KonaeHcatope»
CamocTosiTeibHAs PadoTa 00Y4YAIOLIUXCSH: 4
Pemrenue 3a1a4 mo TemMe, TBOPUECKOE 3aJaHKE 110 SICKTPH3AINN PA3INYHBIX MATePHAJIOB.
Tema 4.2 IlocTOSIHHBII JIEKTPUYECKHI TOK. 16 2-3
VYCIIOBHUSL CYIIECTBOBAHUSI AJIEKTPHYECKOrO TOKA. ONEKTpuueckmii TOoK B Merammax. Cumma Toka. Hampspkerwe.
CompoTuBieHue, ero 3aBUCIMOCTh 0 TeMIepaTyphl. 3akoH OMa i1 yuacTka menu. Pabota M MOITHOCTD 3IEKTPHYECKOTO 5

TOKa. DIEKTpOIBIKYymIas cwna. 3akoH OMa uist moinHoi meri. CompoTHBICHHE TOCIEN0BAaTENFHOIO U MApalIeIbHOTO
COCAMHEHMs TPOBOJHUKOB. DIEKTPHYCCKAN TOK B PA3NMYHBIX CpENax: B IMPOBOJHHUKAX, B Ta3ax, B BaKyyme, B
AJIEKTPONINTAX, B MOMYNpoBoaHIKaX. COOCTBEHHAS M MPUMECHAs MPOBOAMMOCTD TOIYIPOBOIHUKOB, P-II TIEPEXOI M €ro
cBoiicTBa. [1oMyIpOBOTHUKOBEIE MPHOOPHL.




JlabopaTopHbie padoThI
«VccnenoBanue CMENIaHHOTO COEAMHEHUHU POBOJIHUKOBY
«3yuenne 3akoHa Oma [y MOJIHOM Lienny

IIpakTnyeckne 3aHATHSA

Beimonaenue Tabnuipl 1mo Teme: « BUpl ra30BbIX pa3psaoB U HX IPUMEHEHUE)
Pemenue 3anad no teme: «Pacu€r anexkTpudyeckux nenei»

Pemenue 3ama4 no teme: «NEKTPUYECKUH TOK B XKHUJIKOCTSX, 3aKOH 3JIEKTPOIH32»

KonTpoabHas padorta no teme: «I[1oCTOSIHHBIN 3JIEKTPUYECKHI TOK»

CamocrosiTesibHas pa0

0Ta 00y4aKOIIUXCH

Pemenue 3aa4 mo teMe. [1oAroToBKa K KOHTPOJILHOM paboTe.

~|~

Tema 4.3

MarnuTtHoe moJie.

1-2

WNHaykiust MarHuTHOTO mojis. MarHutHbIN motok. Cuina Ammepa. DnekrpousMepuTenbHbie mpudopsl. Cuna JlopeHiia.
MarHuTtHble cBOMCTBA BelllecTBa. MarHuTHas MPOHUIIAEMOCTb.

N &~

IpakTHyeckue 3aHATHS:
Pemienue 3ama4 ¢ ucnonp30BaHUEM IpaBUIA JEBOM PyKH, pacuéT
MoayJisl cuiibl Amniepa u cuiibl JlopeHria.

-

KonTpoJgbHasi pa6oTa 1o teme «MarHuTHOe 1oJie»

CamocrosiTesibHas pa6

Penrenue 3aga4 o reme.

0Ta 00y4aroIMXCs
moAroToBKa coobrennii «IIpumenenue cunbl Jlopennay. [ToaroroBka K KOHTPOIBHONI paborTe.

Tema 4.4

aﬂeKTPOMaFHHTHOC moJie

22

1-2

OneKTpoMarHuTHast HHAYKIMA. 3aKOH 3JIeKTPOMarHuTHON MHAYKIMH. BuxpeBoe anektpudeckoe nose. [IpaBuno Jlenia.
Camounaykius. WHIYKTUBHOCTh. DJIEKTPOMarHWTHbIE KojeOaHHMs B KoJleOAaTeNbHOM KOHTYype. BbIHYXICHHbIE
JJIEKTpUUECKUE KoyeOaHus. OJeKkTpuueckuidl pe3oHanc. [lepemenHblii Tok. [lonmydeHue TmepeMEHHOro TOKa.
Tpauchopmarop. IlpousBoncrBo. Ilepenava W uUCHONB30BaHME DJICKTPUYECKOW JHEpruu. Mimew Teopuu MakcBeluia.
ONeKTpOMarHuTHOE ToJie. DJIeKTpoMarHuTHas BonHa. [lomydenue snexTpoMarHuTHbIX BoH. OnbiTel 'epria. CBolicTBa
DnexTpoMarHuTHEIX BONH. [Ipuanmn paguorened oHHOM cBsa3u. M300perenue paano. Tenesuaenne. Pagunoaoxaryst.

JlaGopaTopHble paGoThI:
«/3yuenue sBIEHUS IEKTPOMArHUTHOW HHAYKLIM»
«COopka MoJIenH paaronpruEMHUKA

IIpakTHyeckue padoThI:

Pemenue 3ama4d 1o reme «9JIEKTPOMArHUTHAS HHIYKLIUSD)

CamocToATeNnbHOE pelIeHHe 3a1a4

3anonHeHue Tabmuubl «CXOICTBA U pa3IHyMs BUXPEBOTO IEKTPUUECKOT0 M MATHUTHOT'O TIOJIeH, BUXPEBOTO
JIEKTPUUECKOT0 U 3JEKTPOCTATHYECKOTO IOJISD»

Pemenne 3amad o reme» CaMOMHIYKIHSA, HHIYKTHBHOCTE)

3anonHeHne Tabauil « OCHOBHBIE TTOMOXKEHUS JIEKTPOIMHAMHKID)

Pemenne 3aa4d ¢ MpUMEHEHHEM ypaBHEHHUH, OMUCHIBAIONINX HM3MEHEHHS BEJIMUMH B KOJIEOATEIbHOM KOHTYpE.
Pemienue 3amau ¢ mpumenenueM hopmyssl ToMcoHa.

Pemenue 3ama4d o reme « TpanchopmaTopy

3anomHeHne TabmuIpl «CIIocoObl MPOU3BOICTBA YIEKTPOIHEPTHH, UX MPEUMYIIECTBA H HETOCTATKI.
CaMocTosTeNnbHBIN pa300p KPaTKUX UTOTOB IJIaB  yIeOHHKA.

3anonHeHne TabauIb! «PaaroBOTHEI, BUABI, IPUMEHEHHE)

12

KoHTpoJsibHBbIE padoThl 110 TeMe: «llepeMeHHBIN MIEKTPUICCKUI TOK. DJISKTPOMArHUTHBIC BOJTHBD)

CamocTosiTetbHAS Pad

0Ta 00y4aKOIINXCS:

Pemrenue 3amad mo Teme; MOATOTOBKA cooOmeHm «Du3mdeckne OCHOBHI panwoy, «Vcmonp3oBanue siBiueHuss OMU B Texuuke». [loaroroBka k

KOHTPOJIBHOH padore.
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PA3MEJ 5.

OIITUKA

14

Tema 5.1

BoJsiHOBBIE cBOIICTBA CBETA.

CBeT Kak dyiekTpoMarHuTHas BorHa. CKOpOCTh CBeTa M MeToJbl e€ n3Mepenus. MuaTepdepenmums ceta. KorepeHTHOCTB
CBETOBBIX BOJH. Judpakims cBera. J{udpakimonHas pemérka. [lomspusamnus cBeta. 3aKOHBI OTPaXKCHUS U TPEIIOMIICHHS
ceera. [Ipusma. [TomHoe otpaxenue. Jlnazpl. @opMyira TOHKOH JIMH3EIL. MOCTPOCHHE H300paXkeHus B JTUH3E. Jlucnepcus
cera. Pacnipenenenue sHepruu B criekrpe. MH(pakpacHoe U yabTpaduoIeTOBOS U3TydeHUE. PEHTTCHOBCKOE U3ITyUICHUE.
[ITkaja 3JIeKTPOMArHUTHBIX BOJIH.

JlaGopaTopHblie padoThbi:

«HM3MepeHue rmokasaTess MpeoMIICHUS CTEKIIa»
«OrmpenencHre HOKYCHOTO PACCTOSHUS JTHH3BD)
«Habmonenue nnrepdepeHny u TMppaKkiuy CBETa
«Ha0mrofeHre CIUTONIHOIO U JIMHEHYATOr0 CIIEKTPOB)

IIpakTnyeckue padoThbI:

3anonaenue Tadbnuibl « Teopun HeroToHa u [lolirenca: 3a v mpoTUB»

INocTpoeHue oTpaskeHuUs B IJIOCKOM 3€pKalie

ITocTpoenue xoaa ydelt B TpEYroiabHON pu3Me

Pemienue 3a7au ¢ IprUMeHEHHE 3aKOHOB OTPa)kKeHUS U MIPEJIOMIICHHUS CBETA.

[TocTpoeHune NnelicTBUTENBHBIX ¥ MHUMBIX H300paKEHHH C TIOMOIIBIO BBITYKIIBIX M BOTHYTHIX JIMH3
3anonHeHue TabauIbl «Buabl IMH3 U UX OCHOBHBIE OCOOCHHOCTH)

Penienue 3aaa4 Ha mpuMeHeHne (popMyIbl TOHKOW JIMH3BI.

PemieHne 3kciepMMEHTAIBHBIX 3a/1a4 C UCIIOIb30BAHNEM JIBOSKOBBIITYKIIOHN JIMH3BI U 3KpaHa.
OrtBetbl Ha Bonpock! 1o Teme «VHTepdepeHnns u audpakiws

Pacuér nudpakumoHHbIX peEToK (peleHue 3a1ay)

3anosHeHue Tabauibl «Buabl 1 CBOKCTBA AJIEKTPOMArHUTHBIX U3JTy4EHUI»

KonTpoabHasi padoTa 1o teMe «BojiHOBBIC CBOMCTBA CBETa»

CamocTosiTeqibHAA padoTa 00y4YaIOLIUXCS:

Pemrenue 3ama4 mo TemMe, caMOCTOSITENBHBIN aHAIN3 YYaIIUMICSA KPAaTKUX UTOrOB IJIaB 5,7; 3amonHeHue Tadnuis! «lllkana 3mekTpoMarHuTHBIX
M3ITy4CHUH: TIepexo0]] KOJTMYECTBEHHBIX N3MEHEHUH B KaUeCTBEHHBIEY,;

MOATOTOBKA coobIeHuit «OnTudeckue mpudbopsn», «I'ma3 kak ontuueckas cucremay», « CrieKTpabHbIN aHAJN3 U €ro MCIIO0JIb30BaHUE TIPU PELICHUH
MIPOM3BOACTBEHHBIX 3aa4. IToAroToBKa K KOHTPOJIBHOM padore.

PA3JEJ 6.

OCHOBBI CIEHUAJIBHOU TEOPUUN OTHOCHUTEJIBHOCTHU

Tema 6.1

[IpuHiun oTHOcUTENFHOCTH DifHINTEWHA. VIHBapHaHTHOCTH CKOPOCTH cBeTa. [IpocTpaHCTBO U BpeMs B CIIEIIHATIBHON
TEOPUH OTHOCHTEIEHOCTH. 3aKOH B3aUMOAEHCTBUS MacChl U SHEPTHUH.

PA3IEI 7.

KBAHTOBASA ®U3UKA

Tema 7.1

I/I3J'ly‘lel-l](le U NMOIJIOIIEHUE SJHEPIUA aTOMOM.

1-2

TemnoBoe wusnydenue. [locrosiHnast [lnanka. ®ortoaddexr. OmbiTel CroneroBa. 3akonsl (oroddpdekra. DoTOH.
VYpasuenue Dininreitna wis Gorodddexra. Onbitel JledeneBa. KopmyckynspHo-BoiHOBO#M Ayanu3m. ['unoresa Jlyn ne
Bpoitnsa. dudpakimst 2JeKTPOHOB.

IIpakTHyeckue 3aHATHSA

Pemenue 3amau no teme.

Pab6ora ¢ Tabnmmeit «XapakTepucTuku (POTOHOB Pa3TNIHBIX BUIOB M3ITydCHHID»
AHanu3 Tabsmiel «PaboTa BBIX0J1a 2JICKTPOHOBY M OTBETHI Ha BOMPOCHL.

KonTpoabHas padora mo teme «/3rydeHne U MOrIoMIeHHe SHEPTHHA aTOMOMY.

10




CamocTosiTenibHAs padoTa 00y4aIOIINXCS:

Penrenue 3amad mo teme mo BapuaHTam. [1oAT0TOBKA K KOHTPOJIBHOM padoTe. 5
[oaroroBka coodbuienuii «VccnenoBanne nHPpakpacHbIX W ynbTpaduoneroBbix nydeil (ombiTel ['epmiens, Penrtrena, Jlays)», «Oxpacka Ten B
mpupozae», «[Ipumenenue Gotoadderray, « Xummdaeckoe NeHCTBHE CBeTa — KaK OIHO U3 MPOSIBIICHUIA B3aMMOJICHCTBHUS CBETA U BEIIICCTBAY.
Tema 7.2 CtpoeHue aToma 3 1-2
PasButue mpencraBnenuit o crpoenun atoma. Omeit Pesepdopna. Ilocrynater bopa. Monens atroma Bomopoaa bopa. 1
Bunel ctiektpoB. CriekTpalibHbli aHanu3. JlromuHeceHms. Jlazepsl.
IIpakTnyeckne 3aHATHSA 2
Amnanus onbita Pesepdopna: xox onbita, pe3ynbraTsl HaOMOeHUH. BBIBOIBI.
CocTaBnieHue CpaBHUTENBHOM TaOnuIp! «JloCTOMHCTBA M HEOCTAaTKK Mojienieli atoma Bogoposa Pesepdopaa u bopay
CamocTosiTenbHAs padoTa 00y4arOLINXCS:
Pemenne 3ama4d o Teme; MOAroToBka coodmeHnii « CrekTpaibHbId aHaIN3 ¥ €ro UCIIONb30BaHKe ITPY PEIIeHUH TPOU3BOICTBEHHBIX 33134, 4
«Pabotsl JI.M. MeHeneeBa o M3y4eHHIO CTPOCHHMSI aTOMay.
Tema 7.3 CTpoeHnue aTOMHOIO siApa 10 1-2
MeTobl periucTpalyy U U3ydeHHs 3apsDKEHHBIX yacTull. PagnoakruBHoCTh. CBOICTBA anbha, OeTa, raMMa- H3JIydeHUH. 3
3aKoH pajuoaKTUBHOrO pacnana. HykioHHas MoJeiab aTOMHOTO siapa. DHEprus CBS3UM HYKJIOHOB B sipe. M30Tombl
[Tony4yeHne pamuoaKTHBHBIX W30TOIOB U MX UCIIONb30BaHHE. SlnepHble peakuuu. [enenue snep, cunres suep. Llennas
peaknus. SaepHblii peaktop. SaepHast SHEpPreTrKa, €€ SKOIOIHYECKUE MPOOIEMBI.
JlaGopaTopHbie padoThI 2
«Habmnronenue CrieKTpoB U3IydeHH)
«M3ydeHue TPEeKOB 3apsKEHHBIX YaCTHIL IO TOTOBBIM (hoTorpadusimy»
IIpakTHyeckue 3aHATHSA 5
Pemienue 3amau no Teme, 3anoiaHeHue TabaHIBl «MeToabl HAOMIOACHHUS M PErMCTPALMK 3apPSHKEHHBIX YacTHIl — 00JacTh
NPUMEHEHUs], JOCTOMHCTBA, HEAOCTATKNY, 3anoiiHeHue Ta0nuipl «Du3ndeckas NpUpoa U CBOWCTBA Pa3IMUHBIX BHIOB
PAJAMOAKTUBHBIX M3JIyICHUI
CamocTosiTeqibHAA padoTa 00y4YaIOLIMXCS:
Pemrenue 3amad mo BapraHTaM, HOATOTOBKA cooOmeHnH «IlepcrieKTUBEI SAepHOI SHEpreTUKN», «PaqroakTUBHBIE U30TOMBI H UX HCTIOJIIb30BAaHHUE) 5
Tema 7.4 JJieMeHTapHbIe YaCTULBI 5 1-2
CBoiicTBa »JEMEHTapHBIX YacTHIl M WX MpeBpamieHus. Yactuubl U aHTHYacTUIBl. KBapku. DyHIaMeHTalbHBIC 2
B3aUMOJEICTBUSL.
IIpakTuyeckue 3aHATHSA 2
Pemenue 3agau o teme.
IToBTOpHUTENHEHO-0000IAOINH YPOK «Pa3BHTHE MPEACTABICHUI O CTPOCHHH 1 CBOMCTBAaX BENIECTBA»
KonTpoabsHnasi padora o teme «KBanToBast pusnka» 1
CamocTosiTeibHAA Pad0Ta 00Y4YAIOLIUXCS:
Pemrenue 3aga4 o Teme «JI€MEHTapHBIE YaCTHIIBD», TOATOTOBKA coobmennii «Dru3nka u HayIHO-TEXHUYIECKAsl PEBOTIOIDY, «OMBITHBIE OCHOBEI 5
(U3UKKM aTOMA U ATOMHOTO SIIPay, « DKCIIEPHUMEHTANIbHBIE METO/IbI HCCIIEIOBAHUS CTPYKTYPBI BelecTBa». [10roToBka K KOHTPOJILHOM padoTe.
PA3JIEJI 8. PU3HYECKHI MPAKTUKYM 10 8

JlaGopaTopHbie padoThI

«IIpoBepka ypaBHEHHS COCTOSHUS HICAIEHOTO Ta3a)

«OrpeneneHre YHUBEPCaIbHOM ra30BO MMOCTOSIHHOM»

«Omnpenenenne KodpduIrieHTa TUHSHHOTO PACITUPESHUS TBEPABIX TEI»
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«OmnpezeneHne qUAIEKTPUYECKON POHUIIAEMOCTH JTUIIEKTPHKAY

«OmnpezeneHne SeKTPOEMKOCTH KOHACHCATOPa

«Pacnmpenue npeaenoB n3MepeHus: aMIepMeTpay

«V3ydeHne BakyyMHOTO THOIQ»

«OmnpezeneHne HHAYKTUBHOCTH KaTYIIKK

«OmpezeneHne YCKOPEHUs CBOOOIHOr0 MaJICHHs C TIOMOIIBI0 MATEMATHYECKOTO MAasTHUKA)

«OmnpezieneHne MIOTHOCTH TBEPAOTO TeNa ¢ TIOMOIIBIO ITAHTCHIUPKYJISl, MUKPOMETPA M TEXHUYECKHUX BECOB)
«W3ydeHne koiaeOaHHi MPYKMHHOTO MASTHUKA)

«VI3mMepeHue JUTHHBI 3BYKOBOI BOJHBD

«Omnpenenenre ko3 duIrieHTa NOBEpXHOCTHOTO HATSKEHHS»

«M3ydenue ycTporicTBa U pabOTHI TpaHCPOpMATOpa

«VI3ydeHune 3IIeKTPOHHOTO OCIMILIOrpada 1 ero MPUMEHEHHE K UCCIIEIOBAHUIO MIEPHOTHUYESCKHX MPOLIECCOB
«COopka aeicTByolIeld MOIENTH paTuOIPUEMHHIKA)

«OmnpezieneHne Moka3atessl MPeIOMIICHHS CTEKIIa ¢ MOMOIIBIO MPHU3MBD»

«OmnpezieneHne raaBHOro (POKYCHOTO PACCTOSHHS PACCEUBAOIICH JTHH3BI»

M3yuenne ycTpoiicTBa GoToammapaTta H GoTorpadupoBaHue)

PA3JIEJ 9. PE3EPB BPEMEHU, IOBTOPEHMUE, IOATI'OTOBAK K 9K3AMEHY 8 3
MaxkcumanbHasi yuedHasi Harpy3Ka (Bcero) 254
Oobs3aTeIbHAsI ayANTOPHAs yyeOHasi HAarpy3Ka (Bcero) 169
CamocTosiTe1bHast padoTa o0yuaromerocst 85

Jlj1s XapakTepUCTUKH YPOBHSI OCBOCHHS yueOHOT0 MaTepHalia UCIIOJIb3YIOTCS CleAYIonue 0003HAUCHUS:

1-o3HaKkoMUTENBHBIN (y3HABAaHHE paHee U3YYCHHBIX 0OBEKTOB, CBOMCTB);

2-pernpoyKTUBHBIN (BBITIOJIHEHHE IEATEILHOCTH 10 00pa3ily, HHCTPYKIIMH WM TO0JT PYKOBOJCTBOM );

3-Hp0,ﬂy1(THBHI:II>i (HJ'IaHI/IpOBaHI/Ie " CaMOCTOATEIIBHOC BBIIIOJIHCHUE NCATCIBHOCTH, PCUHICHUEC HpO6J'IeMHBIX 3aﬂaq).
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3. YCJIOBUSI PEAJIU3AIIMU TPOT'PAMMBI YUEBHON

JTUCHUATNIUHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY

odecneyeHM1o.

Peanuzanus yuyeOHON AUCHUIUIMHBI TPEOYET HATUYUSL:
- yueOHOro KabuHera

- naboparopuu.

Oobopyoosanue yueonozo kabunema:

- IOCaJI0YHBIE MECTA [0 KOJIMYECTBY OOYHAIOIINXCS;

- pabouee MeCTO MpenoiaBaTes;

- yueOHO-TIJIaHUpYIOIIas JOKYMEHTaIINS;

- pEKOMEH/IyeMble YUeOHUKH;

- TUJAKTUYECKUN MaTepua;

- IIJIAKaThI MO KypCy

Texnuueckue cpeocmea ooyuenus:

- KOMITBIOTEPU3UPOBAHHOE paboyee MECTO MpernoaaBaTes;
- DKpaH;

- IPUHTEP Ja3EPHBIi

- TMIPOEKTOP.

Obopyooeanue n1adopamopuu:

HaumenoBanue

KonnuectBo
(mt.)

Ilpuodopvr o6uieco naznauenusn

bapomerp-anepous

Brimpsimurens B-15

KommutekT snexkrpocHabxeHus: yaupepcaibabiii KOC

Metp nemoHcTparmonusii MJIM

MUuKpOMyJIbTUMETP

Hacoc Bakyymubliii Komosckoro HB

Ocnustorpad 3JIeKTPOHHBIN Y4eOHBIN

IlnuTka QJICKTPUYCCKaAsA

HOI[CTaBKa-TpeHOl"a

CrakaH OTJIMBHOU

CTOJIMK NOOBEMHBIN

TapeJIKa BaKYyYMHas CO 3BOHKOM

TepMomeTp 1eMOHCTPAIIMOHHBIN

[lltatuB ynusepcanbHbiil HITYH

RRRRrRrRrR R R R R R R -

Mexanuka

Benépko Apxumena

JlnHamomeTp nemoHcTpaunoHHbIN J1/]

Kowmmnekt «Bpaiienue»

Marsut g JACMOHCTpallu YCKOPCHUS CBO60,Z[HOFO naaCHusA

MaHOMETp OTKPBITHII 1eMOHCTpalMOHHbII MO

Magruuk MaxkcBeinia

Mopenb npecca ruipaBJINYCCKOTO

Ha6op JICTKOITIO ABMKHBIX TCIICKCK

Ha6op no craruke ¢ maruutHeiMU Aepkaresnsmu 1 HCT-2

A
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Ha6op Ten paBHOro o6néma

Habop Ten paBHO# Macchl

Hacoc Bo3nymsslii pyqyHoit

[Tpubop st IeMOHCTpAIMH 3aKOHOB TMHAMHKH BPAIIATEILHOTO TBUKEHHUS

[TpuGop mi1st IEMOHCTPAIMK 3aKOHOB MEXaHUKHU C KOMIIBIOTEPHBIM
M3MEPUTENIBHBIM OJIOKOM

PRk

[Ipu3ma HakIOHSIOMAsACA

Poruar nemoncrpanmonssiii P/{

Cocynpl cooOmiaronmecs

Tpybka HeroTona

[ITap ITackans

Mexannueckne KoJjieOaHus v BOJHBI

['enepaTop 3ByKOBOW MIKOJIBHBIN

['eneparop py4Hou

I'py3 Habopusiii Ha 1 kr. ['H-1

KaMepTOHI)I Ha PC30HAHCHBIX AIMIMKAX

Marnaa BoJIHOBas

[Tpubop mist nemoucTparwu Auddy3un

I'urpomerp BUT-1

Habop xanuuisipos

[Tpubop st AeMOHCTpAIU 3aBUCUMOCTH JIaBJICHHUS KUIKOCTH OT BBICOTHI
crosba

R RrRrRR R R R R R R R R R -

[Tpubop 1t IeMOHCTPAIMH TEIIIONPOBOJHOCTH TBEPBIX TET

[Tpubop mist nemoHcTparu atMochepHoro aasienus AJl-1

[Tpubop 11t IeMOHCTpAIMK 3aBUCMOCTH COITPOTUBIICHUS OT TEMIIEpaTyphbl

[Tpubop st n3yuenus razosbix 3akoHoB [11'3-1

TpyOka m1st IeMOHCTpaIMy KOHBEKIIUU B )KUIKOCTH TOK

[ITap nys B3BEMIMBAHUS BO3AyXa

[Tap ¢ xonsom HICK

R

Inekmpuyecmaeo

AmniepMeTp ¢ rajabBaHOMETPOM IU(GPOBOI 1EMOHCTPAIIMOHHBII

BoabsT™meTp ¢ ranbBaHOMeTpOM IIUGPOBOH 1EMOHCTPAITMOHHBII

Brikirouaresib 0IHONOIOCHON AeMOHCTpaunoHHb BOJ]

3BOHOK Ha MOJCTaBKE ANEKTPUUCCKUI

KaTYI_HKa-MOTOK JACMOHCTpAallHOHHAas

KaTYI_HKa-MOTOK APOCCCIIbHAaA

Komriext HpI/IGOpOB JJIA Ha6J'IIO,I[eHI/I$I CIICKTPOB MAariMUTHBIX oJiek

Komriext HpI/I60p0B JJIA Ha6J'IIO,I[eHI/I$I CIICKTPOB JJICKTPHUUYCCKUX ToJIeH

Konpnencarop nepemennoit émkoctu KITE

KoHCTpyKTOp 37€KTPOHHBIA «DIEKTPOHUK»

Maraszun PE3UCTOPOB HA MAHCIIN

Maruaut U-o0pa3Hblii TEMOHCTPAIIMOHHBIN

Marsaur moJiocoBO¥ J€MOHCTPAIMOHHBIH (T1apa)

Mamuna snekrpodopHas manass MOM

MasITHUK dneKTpocTatndeckuii MTO

Monens MoneKyasipHoro crpoenus maraura MMCM

Hab6op o6opynoBanus «MarHutTHoe mosie 3emMim»

Ha6op IMAJIOUCK T10 SJICKTPOCTATHKE

Ha6op no nepenaue anexkrposneprun HIID

Habop no snekrponuzy

RRrRrRRRrRrRRRPRRRRRR R IR R R~
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ITamouku u3 crexina [1C

[Tanouka u3 300HUTA

[TaTpon 115 TaMnOYKy y4eOHOM

Iepexmrouarens aByxnontocHblii [1P-2

[lepexmtouarens ogHonotocHsIi [1P-1

[Tpubop anst nemoHcTparmy npasuia JleHna

Peocrar moysynkoserii PI1111-0,6

Peocrat nmomynakossrit PIIIII-2

Peocrat nosisynkossiit PIIITI-5

Cynran snexrpudeckuii CO

Tpanchopmarop ynusepcanbnbiii TpY

[lItatuB n3omupyromuit TH3-1

DNeKTPOMAarHuT pa30o0pHBIN TeMOHCTpaMoHHbI OMPJ]

DIEKTPOMETPHI C TPUHAIICIKHOCTIMU

Kaprouku k maboparopHbiM pabotam

Kaprouku paznarounsle k 1a00paTOpHBIM pabOTaM 10 3JIEKTPUUECTBY

RRrRrRrRRRR R R R R IR R R~

Onmuka

JndpakuronHas peméTka (13 4-x yactei)

3€pKaJIo MIOCKOE C MOACTaBKOM

HcTouHnk cBeTa ¢ TMHEHYAThIM CIIEKTPOM

Koncrpykrop «Ontux»

JlaGopaTopHBIN KOMITJIEKT MO OTITUKE

Ha6op mo audpakiuu u natephepeHmm

OnTUYecKnii KOMIUIEKT (TeOMEeTpUYIeCcKasi OTITUKA)

[Tpubop 1t feMOHCTpaIu ACHCTBUS TJ1a3a

[Tpubop st U3MepeHus JJTMHBI CBETOBOM BOJIHBI

Kaprouku paznaTtounsie K 1a00paTOpHBIM pabOTaM MO ONTHKE

A e

Ilpubdopur r1abopamopmnsie

AmrmiepMmetp staboparopusiii AJI-2,5 U

Becsl yaeOnbie ¢ rupsmu 10 200 rpamm

Bonbrmerp nabopatopusiii BJI-2,5 1

Brixirrouaresns 0HOMOIIOCHBIH J1a00PaTOPHBINA

Kenob myroobpaszHbliii

XKeno0 mpsaMoi

Kanopumerp Kip

Karymka-motoxk KMM nabopaTtopHas

Kommnac mkonsubnii KIIT

KommekT ass 1abopaTopHBIX pabOT MO NEKTPOAUHAMUKE

Komriext COCAUHUTCIIbHBIX ITPOBOJIOB

Marnut U-00pa3Hsblil 1ab0opaTOpHBbIii

MunamnepMmetp iaboparopueiii MJI-2,5

Habop «I"a30BbIe 3aKOHBI»

Hab6op «Kpucramnuzamus»

Hab6op ans mabopaTopHbIX paboOT MO TEOMETPHUECKON ONTHKE

RRrRrRrRrRrRrIRRR R R R R R~
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3.2. UndopmanuoHHoe odecrieyeHre 00ydeHust

OcCHOBHbBIC HCTOYHHKHU:

MsxumeB, I'.SI. ®wuszuka. 10 knacc: yueOHUK s 0011€00pa30BaTEIbHBIX
yupexnaenuii / I'. 5. Maxumes, b. b. byxosues, H. H. Corckuii. - 19-e u3n. - M.:
[Ipocsemenue, 2010. - 366 c.: uin. - (Kimaccuueckuii kypc).

Msxume, I'.SI. ®usuka. 11 knacc: ydeOHUK i 00mIeoOpa3oBaTeIbHBIX
yupexnaenuii / I'. 5. Maxumes, b. b. Byxosues, B. M. Hapyrus. - 19-e uzn. - M.:
[Mpocsemienne, 2010. - 399 c.: un. - (Knaccuueckuit kypc).

JlonoJIHuTeIbHbIE HCTOYHUKU:

JAmutpueBa, B.®. ®Ouzuka nns npodeccuil U CneUalbHOCTEH TEXHU-YECKOTO
npoduiisi: MEeTOAUYECKUE peKoMeHaauu: Meroa.nocooue / B. ®@. JImutpuena, JI.
N. BacwibeB. - M.: Axamemusi, 2010. - 176 c. - (HawambHoe u cpenHee
npodeccuoHaibHoe 00pa3zoBanue). - bubnuorp.:c.168.

JAmutpueBa, B.®. 3anauu no ¢usuke: yued.mocodbue / B. ®. JImutpuena. - 6-¢
u3n., crep. - M.: Akamemus, 2012. - 336 c. - (Cpennee mpodeccroHaabHOE
oOpasoBaHue).

Kabapaun, O.®. ®usuka: yueOHO-cipaBoyHoe rocooue / O. @. Kabapaun. - M.:
ACT: Actpenb, 2009. - 573 c.: un. - (CrnpaBoyHUK IIKOJIBHUKA). -
bubnuorp.:c.574.

Msikume, I'.SI. ®usuka. 10 kmacc: ydeOHUK i 00IIeoOpa3oBaTEIbHBIX
yapexaeHuii: 6a3oBbiid U podunbHbd ypoBHU / I'. 5. Mskumes, b. b. byxoBiies,
H. H. Cornukos; ox pen. H.A. TlapdpentreBoit. - 18-e uza. - M.: [Ipocsernienue,
20009. - 366 c.: un. - (Knaccuueckunii Kypc).

MsikumeB, I'.SI. ®wusumka. 11 kmacc: ydeOHUK g 00mieoOpa3oBaTeIbHBIX
yupexnenuii / I'. SI. Msxumes, b. b. byxosues. - 14-¢ uzn. - M.: [Ipocsenienue,
2005. - 382 c.: ui.

Tpodumosa, T.U. dusuxka: cnpaBounuk / T. . Tpopumona, A. B. ®upcos. - M.
: Axamemwus, 2010. - 272 c. - (HagampHoe um cpeaHee mpodeccruoHaIbHOE
oOpa3oBaHue).

Caenko, O.E. EcrectBo3nanue: yueb. mocooue / O. E. Caenko, T. I1. Tpymmuna,
O. B. ApyrionsH. - 2-e usn., crep. - M.: Knopyc, 2015. - 368 c¢. - (Cpennee
npodeccuoHanbHoe oOpa3oBanue). - bubmmorp.:c.363-364. - DIEKTPOHHYIO
BEpPCUIO KHUTH cM. B cucteMme Book.ru.

Boabmoi cnpaBoYHUK MIKOJAbHUKA. S-11kmaccewl: Pycckuii s3bik. JIuteparypa.
Uctopusa. Ob6mectBo3nanne. Matematuka. Madopmaruka. @usmka. ['eorpadus.
buonorus. Dxomorusi. Xumwusi. HOCTpaHHBIE s3BIKH. - 6-¢ w3m., ucmp. - M.:
Hpoda, 2004. - 1103 c.

YHuBepcajbHbI COBPEMEHHBIH CNPABOYHUK IIKOJIBHUKA. 5-11 kiaacesl / M.

I1. Unpsamenko [u np.]. - M.: BAO-ITPECC: PUITIOJI KIIACCHK, 2005. - 1294 c.
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DJIEKTPOHHBbIE PeCypPChl:

DVD k y4eOoHuky- Msakumen, I'.Sl. ®usuka. 10 kmacc: ydeOHUK s
oOmeoOpazoBarenbubix yupexaenuit / I'. 1. Msakumes, b. b. byxosues, H. H.
Corckuit. - 19-e uzn. - M.: [Ipocsemenne, 2010. - 366 c.: win. - (Knaccuueckuit
Kypc).

DVD k y4eonuky- Msakumen, I'.Sl. ®usuka. 11 kmacc: ydeOHUK s
oO1eoOpazoBarenbHbix yupexaenuit / I'. 5. Mskumes, b. b. byxosues, B. M.
Yapyrun. - 19-e uzn. - M.: [Ipocsemenune, 2010. - 399 c.: un. - (Knaccuuecknii
KypC).

ZNANIUM.RU

Kucenesa, I'.Il. ®uzuka: yueb.mocodbue / I'.Il. Kucenera, B.M. Kucenes. -
Kpacnosipck: Cubupckuii. penepanbubiid. yH-T, 2011. - 308 c.

Huxepos ,B. A. ®uzuka: coBpemeHHbIi Kypc: yueOHuk / B. A. Huxepos. - M.:
JamkoB u K, 2012. - 452 c.

Ilerenun, A.JI. EcrecrBo3nanue: yuebnuk /A.Jl. Tlerenun, T.H.['aesa,
A.JL.bpennep.-M.: ®opym, 2010.-256 c.:un.- (IIpodeccuonanbuoe odpazoBanue).
MMunckunii,A.A. ®usuka: yueOnuk / A.A.Ilunckuii, I'.}O.I'pakoBckuii; moja oOmr.
pen. FO.U. luka, H.C. IlypsimeBoit - 3-¢ uzn., ucnp. - M.: ®opym: UTHOPA-M,
2013. - 560 c.: un. - (IlpodeccrnonanbHOE 0Opa3OBaHUE).

TapacoB, O.M. JlaGopartopHbie paboThl 10 (PU3UKE C BOMPOCAMU U 3aJaHHUSIMU:
yue0.rmocooue /O.M. Tapacos.-2-e uzn., uctp. u gomn.-M.: ®opym: HUHDOPA-M,
2013.-96c¢.- (ITpodeccronanpbHOE 0Opa3oBaHUE)

BOOK.RU

PasymoBckuii, B.I'. ®wusuka: yueObnuk i yd-ca 10 k1. oOmieoOpas3os.
yupexnaennii: B 2 4. /B.I'. Pazymosckuii, B.A.Opnos, I'.I'. Hukudopos, B.B.
Maiiep, F0.A. Maypos; nox pen. B.I'. Pazymosckoro, B.A. Opnosa.-M.: Bnagoc,
2010.-261 c.

Caenko, O.E. EctectBo3nanue: yueb. mocooue / O. E. Caenko, T. Il. Tpymmuna,
O. B. Apyrtionsia. - 2-e usn., crep. - M.: Knopyc, 2015. - 368 c. - (Cpenuee
npodeccruoHabHOe 00pa3oBanue). - bubdnuorp.: ¢.363-364.

Tpodpumosa, T.U. Kpatkwii kypc ¢GuU3MKH C TpUMEpaMH pPEIICHHUS 3aj]1ay:
yueb.mocobue .-3-¢  m3d., crep.-M.: Kuopyc, 2015.-280 c.-(Cpennee
npodeccroHanbHOe 00pa3oBaHUE)

4. KOHTPOIJIb U OLIEHKA PE3VJIbTATOB OCBOEHNS YYEBHOM
JANCHATIJIMHBI
KoHTposib MW omeHKa pe3ylabTaTOB OCBOCHUSA  y4€OHOM  JTUCITUTIIIUHBI
OCYIIECTBIIACTCS IpenojaBaTeyieM B IPOLECCE TMPOBEACHHUS MPAKTUUECCKUX
3aHATHM W J1a0OpaTOpPHBIX pabOT, TECTUPOBAHMSA, a TaKXKE BBITIOJHCHUS
00yYarONMMHCS WHAUBUAYATbHBIX 3aIaHUH, TPOECKTOB, UCCIICIOBAHMIA.

17



Pe3yabTaThl 00y4yeHUs
(ocBOCHHBIC YMEHUS, YCBOCHHbIC 3HAHUSA)

DopMbI U METObI
KOHTPOJIAA U OLIEHKU
pe3yJbTaTOB 00y4eHUs

Ymenusa:

- onucvleamv U O00BACHAMb Qu3UYecKUe AGNEHUA U
ceoiicmea me. BIKEHUE HEOSCHBIX TEJI M MCKYCCTBEHHBIX
CIYTHHKOB 3€MJIM; CBOMCTBA ra3oB, >KHAKOCTEH M TBEPIBIX
TEN; AJICKTPOMArHUTHYIO HHAYKIHIO, PAaCIpPOCTPAHCHHUE
AJICKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOWCTBA CBETA;
W3ITy4eHUE | MOTJIONMEHUE CBeTa aTOMOM; (hOTOA(D(HEKT.

Jlabopamopuwsie pabomst (Nel-
26)

- deslamb 6b1600bl HA OCHOBE YKCIIEPUMEHTAIBHBIX JAHHBIX

DKcnepumenmanvHovle 3a0anUsl

- nPUEOOUmMb npumepsl, OKA3BIBAIOIINE, YTO: HAOIIOIEHUS U
SKCIEPUMEHT SIBJISIFOTCSI OCHOBOM U1 BBIABM)KEHUS THIIOTE3 U
TEOpHUH, IMO3BOJSAIOT MPOBEPUTH UCTUHHOCTh TEOPETHYECKUX
BBIBOJIOB; 4YTO (Qu3nyeckass Teopusi Ja€T BO3MOXKHOCTh
OOBSCHATh U3BECTHBIE SIBIICHUSI IPUPOJIbI U HAayYHbIE (aKThI,
IIPEACKA3bIBATH €I1IIE HEU3BECTHBIE SIBJICHUS;

Hnousuoyanvrvie 3a0anus

- npoeodumsv OnBIMel, WUIIOCTPUPYIOLIUE TPOSBICHHE
MPUHIIAIIA  OTHOCUTEIHHOCTH, 3aKOHOB  KJIACCHUYECKOU
MEXaHUKH, COXPAHCHHS UMITYJIhCa U MEXaHUYECKOW YHEPTUH.

Jlabopamopuwsie pabomst (Nel-
26)

- npumenamy uuueckue 3HaAHUA B TIOBCEAHEBHOU >KHU3HU
JUTSI UCTIOJIB30BAHUSI MPOCTHIX MEXaHW3MOB, WHCTPYMEHTOB,
TPaHCIOPTHBIX ~ CPEACTB M B IpodecCHOHATbHOM
NEeSITeNIbHOCTH MPU UCMOJIb30BaHUM MEXaHU3MOB, MPUOOPOB,
MEPHUTEILHOTO HHCTPYMEHTA.

Hpaxmuttecxue 3AaHAMUA

3nanua:

- cmplcn noHamuil: PU3NUECKOE SBIICHUE, TUIIOTE3a, 3aKOH,
TEOpHs, BEIIECTBO, B3aWMOJCHCTBHE, AIICKTPOMArHUTHOE
moJjie, BOJIHA, (POTOH, aTOM, aTOMHOE SIPO, MOHHU3UPYIOLIHE
W3JIy4eHHs, IUIaHeTa, 3Be3nga, ConHewHas — cucTeMa,
rajakTuka, BceneHnas;

Qusuueckun ouxmaum Nel, 2

- cmblca huzuueckux eIUYUH: CKOPOCTh, YCKOPEHUE, Macca,
UMITyJIbC, paboTa, MeXaHM4YecKash DJHEPIusi, BHYTPEHHSS
SHeprus, abCoNIIOTHAs TeMIleparypa, CpelHss KUHEeTHYecKas
SHEpPrusi  4YacTUI[  BEIIECTBAa,  KOJIMYECTBO  TEIUIOTHI,
AIIEMEHTAPHBIN AIEKTPUUECKHI 3apsi]I;

Yemuwvin
onpoc

UHOUBUOYATILHDLL

- cmblc uauuecKux 3aKOHO08 KIACCUYECKON MEXaHUKH,
BCEMHUPHOTO TSTOTCHUS, COXPAHCHUS SHEPTUU, MMITYJIbca U
ANIEKTPUYECKOTO 3apsja, TEPMOIUHAMHKH,
AJIEKTPOMArHUTHOM HHAYKIMH, poToddhdekTa;

Koumponvnasa paboma (Nel-

11)

- 6Kknad Poccuiickux u 3apyfdexycHvlx y4éHbIX, OKa3aBLIUX
HauOoJbIlIee BIUSHUE HA Pa3BUTHE QU3UKU.

Joxnao
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