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1. OBIIIASI XAPAKTEPUCTUKA PABOYEWM ITPOr'PAMMbI YYEBHOI
AUCIHIAIUVIMHBI OY [1.06 PU3NKA

1.1. Mecto yueOHOW AWCLMIVIMHBI B CTPYKType OCHOBHOW TIPOTPaMMBbI I1OJTOTOBKH
CreLaarCcTOB CpeIHero 3BeHa:

YuebHast aucuunmHa OY1.06 ®dusvka siBisercs 6a30BOM JUCIUTUIMHOM U OTHOCHUTCS K
o61mieobpa3oBaTe/ibHbIM yUeOHBIM JUCLIATITMHAM.

1.2. e w 3ajgaum y4yeOHOM [AUCLMIUIMHBI — TpeOOBaHMSI K pe3y/bTaTaM OCBOEHUsI
yueOHOMN TUCLIUTUTUHBIL:

Copep>kaHue TIporpaMMbl 0011je06pa3oBaTe/ibHOM 10 yuebHoH auciummmie OY/1.06 dusuka
HarpaBJ/ieHO Ha JOCTYKeHUe Ce/IyIOUX Liesei:

- ¢dopmupoBaHre y 00yuaroUxCsi YBEPEeHHOCTH B I[eHHOCTH 00pa30BaHHs, 3HAUMMOCTH
(bur3nuecKrx 3HaAHUM Jijisi COBPeMEHHOr0 KBa/W(PULIMPOBAHHOTO CTeLaaucTa TpU OCYIeCTB/IeHUN
ero rnpogeccoHaNIbHOMN JieaTebHOCTY;

- (popMHpOBaHMe eCTeCTBEHHOHAaYYHOM IPaMOTHOCTY;

- OBajeHUe creuyduueckoil cucteMol (U3MUECKUX TIOHSITUM, TePMHUHOJOTHeN U
CHMBOJIMKOM;

- OCBOEHHMe OCHOBHBIX (P31UeCKUX TeOpHii, 3aKOHOB, 3aKOHOMEePHOCTeH;

- OBJIaZleHWe OCHOBHBIMM MeTOJaM{ Hay4HOrO ITO3HaHWSI NPUPOJbI, UCIIONb3yEMBIMU B
¢busuke (HaboeHNe, OMTMCAHYE, U3MEPEeHUe, BhIZIBIDKEHHE THITOTe3, TIPOBe/IeHHe SKCIIEPUMEHTA);

- OB/IaZieHVe yMeHHWsIMA 0OpabaThiBaTh [aHHbIE SKCIEPUMEHTa, OOBSCHSATH IMOyUYeHHbIe
pe3y/bTaThl, YCTaHAB/IMBaTb 3aBUCUMOCTH MeXAy (U3nyecKMMHM BelWYMHAMU B Hab/r0aeMom
sIBJIeHUH, [leflaTh BbIBO/IbI;

- (hopMupoBaHUe yMeHUs pelliaTh pU3nuecKue 3a/jaui pa3HbIX YPOBHEH C/I0’KHOCTH;

- pa3BUTHe 03HABaTe/IbHbIX MHTEPECOB, MHTE/IEKTYa/TbHbIX U TBOPUECKUX CIIOCOOHOCTEM B
rporiecce TpUOOpeTeHUs] 3HAHWUM C WUCIOb30BaHWEM Ppa3/MUHBIX MCTOUHUKOB WH(OpPMALUU U
COBpEMEHHBIX HWH(OPMAI[MOHHBIX TEeXHOJIOTHUH; yMeHWH (opMy/sMpoBaTh W OOOCHOBBIBATH
COOCTBEHHYI0 TIO3WIMIO TI0 OTHOLIEHHIO K (hM3Mueckod WHQOpMAIuy, MoaydaeMoil W3 pasHbIX
HWCTOYHUKOB;

- BOCITUTaHWe UyBCTBa FOP/JJOCTH 3a POCCUMCKYHO (DU3MUeCKyHO HayKy.

OcBoenmue Kypca 110 yuebHou gucuurmimde OY/1.06 ®u3uka npejmnosnaraeT peiieHyue
C/IeyIOLIUX 3a/au:

- ripuobpeTeHue 3HaHUN O (GyHJAMEHTa/JbHBIX (PU3NUECKUX 3aKOHAX, JIeKAIllUX B OCHOBE

COBpeMEeHHOU (U3MyecKoil KapTUHbI MHPa, IPUHLIUIIOB AelCTBUS TeXHUYECKUX YCTPOMCTB U
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MIPOU3BO/CTBEHHBIX TIPOLIECCOB, O Hanbosee Ba)XKHBIX OTKPBLITUSIX B 00/1aCTH (U3MKH, OKa3aBLINX
oripejieisitolijee BJIMsIHUE Ha pa3BUTHe TEXHUKU U TeXHOJIOTHH;

- TOHMMaHue (QU3NUeCKOW CYILIHOCTH  sIBJIeHWW, TIPOSIB/ISIOLIMXCS B paMKax
TIPOM3BO/ICTBEHHOM [/1eSITe/IbHOCTH;

- OCBOEHHe CII0COO0B UCTIOMb30BaHUs (DU3NUECKUX 3HAHWM JJIsl pellleHus] TIPAaKTUYeCKUX U
npodecCUOHANMBHBIX ~ 3a7iau,  OOBSICHEHWSI  SIBIEHWM  TIPUPOABI,  TIPOM3BOJCTBEHHBIX U
TEXHOJIOTUYECKUX TIPOLIeCCOB, TIPHUHLIUIIOB JeWCTBUS TeXHUUECKUX TIPUOOPOB U yCTPOMCTB,
obecrieueHnst 6e30MIaCHOCTH TIPOU3BO/ICTBA U OXPaHbI TTPUPO/IBI;

- (opmupoBaHWe yMeHUI pelaTh yueOHO-TIpaKTUYeCKre 3a/1aui (PU3NUeCKOTr0 COZlepyKaHuUs
€ yuéToM rpodecCHOHATBFHON HaIpaB/IeHHOCTH;

- mpuoOpeTeHNe OTbITa MO3HAHWS W CaMOIIO3HAHWS; YMEHWM CTaBUTh 3a/laud W pelaTh
rpobieMbl € YUETOM MpOodeCCHOHATBEHOM HarpaB/IeHHOCTH;

- ¢opmupoBaHHe yMeHWM WCKaTh, AaHAaIM3UpPOBaTb U oOpabarbiBaTh (PHU3UUECKYHO
MH(pOpMaLMIO C yU8TOM Mpo(eCcCrOHaNIbHOM HallpaBIeHHOCTH;

- TIOATOTOBKA OOy4YaloIMXCs K YCIeIIHOMY OCBOEHWI0 [AWUCHMIUIMH W MOZAYJel
rpodeccroHanbHOT0

uK1a: (GopMUpOBaHME Yy HHUX YMEHWM U OMbITa [IeATeJIbHOCTH, XapaKTepPHbIX AJisi
nipodeccuii / JO/DKHOCTEH Cy)KAll[UX WIN CIelUaJbHOCTeH, MoydyaeMbiX B TIPOdeCcCHOHATbHBIX
o0pa3oBaTe/IbHBIX OpraHU3alysX.

OcobeHHOCTb (HOPMUPOBAHUSI COBOKYITHOCTH 3a/lad W3yuyeHUss (DU3UKU [T CHUCTeMbI
cpefHero TpodeCCUOHATBFHOTO 00pa30BaHUs 3aK/IHOuUaeTcss B HeOOXOAMMOCTH —pear3alyd
npodeCCMOHAIPHOM ~ HAIpaB/eHHOCTH  pelllaeMbIX 3ajau, yuéra ocobeHHOCTel  cdepsr

JlesiTesTbHOCTH Oy IyIIUX CreLdarCTOB.



2. CTPYKTYPA U COJAEPKAHUE YYEBEHOU JUCITUTIAHBI

2.1. O0beM yueOHO# JUCIUIIHHBI M BUABI y4e0HOH padoThI

Bud yue6Hoti pabombl O06vem uacoe

MakcumasnbHas yue0Hass Harpy3ka (Bcero) 144
O6s3aTe/IbHasI ayJUTOPHAsi yueOHasA Harpys3kKa (Bcero) 66

B TOM UHCJIE:

JIEKIJUOHHbIE 3aHATHS 22
MpaKTUYEeCKUe 3aHATHS 44
CamocTosTenbHas padora odyuaromerocst (Bcero) 76
IIpomexxyTouyHas aTrrecTanus 2

ITpomedicymouHas ammecmayus 8 ¢popme oug.3auema




2.2. TEMATUYECKWI IUTAH ¥ COJIEP)KAHVE YYEBHOM AVICIIUTLTMHEI
OY1.06 ®M3NKA

Oo0bem, akaj,. u /
B TOM UHCJ/IE B

HaumeHoBaHue ¢opme
Copep>xaHue 1 (opMbI OpraHu3anuu AeATeTbHOCTH 00yJalomnXcsi o
pas3fiesioB U TeM NPaKTU4eCKOou
Mo/r0TOBKH,
akaj. 4
1 2 3
BBepenwue. JIeKIlMOHHbIEe 3aHATUSA 4
dusuka u MeToAbI dusmuka — QyH/aMeHTa/lbHas Hayka O mpupofie. EcTecTBeHHOHayuHbIi MeTO[]| TIO3HaHUs, €ro
HAY4YHOI'0 MO3HAHUSA BO3MOJKHOCTH U PaHULIbl IPUMEHUMOCTH. DKCIIepYMEeHT U Teopus B IpoLiecce MO3HaHUS MIPUPO/bI.
MogenupoBaHue (GU3MUeCKUX SIBEHUM U TpoljeccoB. Poib 3KcriepyuMeHTa W TeOpUU B TIpoLjecce
TO3HaHWA TpuUpoAbl. Pusnueckas BenruvHa. Dusyueckre 3akOHbL. ['paHMIBI TIPUMEHUMOCTH
¢bu3nueckrx 3aKOHOB U Teopuii. [IpuHIUn cooTBeTcTBUS. [ToHSTHE O PU3MUECKO KapTUHe MUpa.
[TorpewmHocTy U3MepeHui (PU3NYECKUX BeJTMUMH.
Pa3pgen 1. Mexanuka 18
Tema 1.1 IIpakTHUecKue 3aHATHSA 4
OcHoBbI KUHeMaTUKH | MexaHuueckoe [BW)KeHHWe U ero BU/bl. MatepuasnbHasg Touka. OTHOCUTE/IBHOCTb MeXaHW4YeCKOro
newkenus. Crucrema orcueta. [TpuHimn otHocuTebHOCTH ["amuiess CriocoObl OMUCAHUS IBUKEHUSI.
Tpaektopusi. Ilytb. Ilepemelilenve. PaBHOMepHOe TipsiMOIMHeNHOe [BWKeHUe. CKOPOCTb.
MrHoBeHHasi M Cpe[HsIA CKOPOCTH. YcKopeHHue. IIpsimo/ivHeliHOe [ABW)XEHUWE C TMOCTOSTHHBIM
ycKopeHueM. [IBiykKeHre C TIOCTOSTHHBIM YCKOpeHreM CBOOO/IHOTO rajieHust. PaBHOMepHOe /IBIKeHUe
TOYKU TI0 OKPYKXHOCTH, YIJiOBasg CKOpPOCTb. LleHTpocTpemuTenbHOe yckopeHue. KuHemartuka
abCOTIOTHO TBEP/OTO TeJia.
Tema 1.2. CamocrosTenbHas padora 6

OCHOBBI AUHAMHUKH

OcHoBHas 3ajava fuHaMuky. Cua. Macca. 3akoHbel MexaHuKd HeroTtoHa. Cumel B mipupoge. Cuiia
TSDKeCTM U CWJla BCEMHPHOIO TATOTeHUsl. 3aKOH BCeMMPHOro TsAroteHus. [lepeasg kKocmuueckas
CKOPOCTb. [IBrKeHue IjiaHeT U MasbIx Tesl CosHeuHoM cucrembl. Bec. HesecomocTs. Cuibl
ynpyroctu. CUibl TpeHus.




Tema 1.3. CamocTosATeIbHasA padoTa 8
3akoHbI coxpaHeHuss B | VImniysibc  Tesa.  VMMmysnbC  cwibl.  3aKOH COXpaHeHHsl MMITyJ/bCa. PeakTWBHOe [IBUJKEHMe.
MexaHHKe MexaHnnueckasi pabora u MomHOCTb. KuHeTnueckast sHeprus. IloTeHrmanbHasi 3Heprusi. 3akoH
COXpaHEeHMsI MeXaHWUeCcKOol 3Heprur. PaboTra cU/bI TSDKECTH M CUsbl yripyroctd. KoHcepBaTHBHBIE
cuibl. [IprMeHeHMe 3aKOHOB COXpaHeHHs. VICrosib30BaHMEe 3aKOHOB MeXaHUKH AJisi 00BSICHeHUs
JBYKeHUs HeOeCHBIX Tesl U /ISl Pa3BUTHS KOCMUYECKUX HMCCIe[O0BaHWUM, PaHUL[bl TIPUMEHUMOCTH
KJIaCCUUeCKOW MeXaHUKHU.
Pa3pen 2. Moneky/isipHas (puM3MKa ¥ TepMOAMHAMUKA 16
Tema 2.1. JIeKIjHOHHbIEe 3aHATHSA 2
OcHoOBBI MOJ/IeKY/ISIPHO- | OCHOBHBIE T0/I0’KEHUST MOJIEKY/IIPHO-KMHEeTHYeCKOW Teopru. Pa3Mepsl U Macca MoJieKy/1 U aTOMOB.
KHHeTHuecKod Teopuu | bpoyHoBckoe fiBrkeHre. CUIIbI U SHEPrysi MeXXMOJIEKY/IIPHOTO B3auMoZielcTBUs. CTpoeHue
ra3000pa3HbIX, XXUJKUX U TBepAbIX Tesl. MeanbHbii Ta3. [laBneHue raza. OCHOBHOe ypaBHeHHe
MOJIEKY/ISIPHO-KMHETUUeCKOM Teopuu rasoB. TemmepaTypa U ee u3MepeHue. TepMoanHaMuuecKas
IIKaJia TeMIiepaTypbl. AGCOMIOTHBIN Hy/b TeMIiepaTyphbl. TemrepaTypa 3Be3s. CKOPOCTH ABYKEHHUSI
MOJIEKYJT U UX HM3MepeHHe. YpaBHeHHe COCTOSIHUsI WJeaqbHOro rasa. M3omporieccel ¥ UX rpagukH.
["a30Bble 3ak0HbBI. MoOJIsipHas rasosast [IOCTOSIHHAs
Tema 2.2. IIpakTHUyeckue 3aHATHA 4
OcHoBBI BHyTpeHHsIsT Heprusi CMCTeMbl. BHyTpeHHsIsI Heprusi ujeasbHOro ra3a. PaboTa M Teriota Kak
TepMOJUHAMMUKH ¢dopmbl Tiepefjaud SHepruv. TeryioeMKOCTb. Y/Jie/ibHasi TerjoeMKOCTb. KomMuecTBO TeryIoThI.

YpaBHeHue TeruioBoro OamaHca. IlepBoe Hauano TepMoaWHaAMUKWA. AnnabaTHBINA Tiporjecc. Bropoe
Hayaj0 TepMOJvHaMUKHU. [IpvHLMNO [eWCTBUS TeIVIOBOM MalluHbl. TeryioBble auratenu. KII
TEeIJIOBOT0 JIBUraresisi. Xo04uIbHble MallvHbl. OXpaHa MPUPO/bI




Tema 2.3.
ArperaTtHble COCTOSIHUA
BellecTBa U (pa3oBbIe
nepexo/bl

CamocronaTebHast paboTa

Vcnapenvie u KoHzeHcarysl. HachlllieHHBIM Map ¥ ero CBOHCTBA. AOCOMIOTHAsi U OTHOCHTe/IbHAst
BJIQXKHOCTh BO3Ayxa. IIpubopel A5 orpeze/ieHUs] BAAKHOCTH BO3Ayxa. Touka pockl. KureHue.

3aBUCUMOCTh TeMIiepaTypbl KWUII€EHWA OT [OdBJ/IEHMA. KpI/ITI/IlIECKOE COCTOdAHHE  BellleCTBa.

XapakTepruCTHKa >XUJKOrO COCTOsiHMS BeljecTBa [IOBEDXHOCTHBIM C/IOM JKUOKOCTH. OHeprus
MOBEPXHOCTHOro cJ10s. bvbkaui nopszaok. IToBepxHocTHOe HaTshkeHwe. CMmauuBaHue. fIBieHUs Ha
rpaHulie >XKUAKOCTU C TBepAbIM TejoM. KanuuigpHble sBjieHusl. XapakKTepuCTHKa TBepAoro
COCTOsTHUS BelllecTBa. Kpucraninueckue U aMopdHbIe Tea. YTIpyrue CBOWCTBA TBePAbIX Tel. 3aKOH
I'yka. MexaHuyeckue CBOMCTBa TBep/bIX Tesl. [lnactuueckas (octarouHas) Aedopmaiius. TerioBoe
pacilivpeHue TBepAbIX Tel U >Xujgkocteil. Koadduiment nunHeitHoro pacuivpenus. KosdduumeHT
00BEMHOTO pacivpeHysi. YueT pacliMpeHus B TexHuke. [1aBeHue. Y enbpHas TEIIOTa MIaBIeHUs.
Kpucranmmsanus. [IpakTuueckoe mnpvMeHeHVEe B TOBCEJHEBHOW >XM3HM (DHM3UUECKHMX 3HAaHUM O
CBOMCTBAX ra30B, >KUJKOCTeN U TBepPAbIX Te
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Pa3zpen 3. DiieKTpoguHamMuKa

36

Tema 3.1.
JJ/IeKTpU4YecKoe 1oJjie

IIpakTHyeckue 3aHATHA

O/eKTpuuecKue 3apsifbl. DjleMeHTapHbIM 3/IeKTPUUeCKUN 3apsijl. 3aKOH COXpaHeHWs 3apsja. 3aKoH
KynoHa. DnekTpryeckas IOCTOsIHHAs. DJIeKTprUUeckoe 1oJie. HarpsykeHHOCTh 3/1eKTPUUeCcKoro IoJs.
[MpuHuymn cynepnosuuuu mnosied. IIpOBOJHMKM B 37eKTpUYeCKOM Iosie.  [IU371eKTpuUKud B
y/ieKTprueckom mosie. [lonsipusauysi Jua1eKTpUKoB. PaboTa cu 3/1eKTPOCTaTUYeCKOro TIOJS.
[Torenuyuan. PasHocTe noTeHManoB. CBs3b MeXZY HalpsDKEHHOCTbHO M Pa3HOCTBIO IMOTEHLMajoB
3JIEKTPUYECKOro I0JI1 DJIeKTPOeMKOCTb. EnuHulel snekrpoeMkocty. Kongencatopsl. CoefyHeHue
KOH/ZIeHCaTopoB B OaTapero. JHeprus 3apshKeHHOTO KOH/|eHCaTopa. DHepPrus 37eKTPHUecKoro mois.
IIprMeHeHre KOH/IeHCaTOPOB




Tema 3.2. 3aK0HBI
MOCTOAHHOI'0 TOKA

CamocrosTeibHasA padora

YcnoBust, HeoOXOAUMBIE [T BO3HUKHOBEHUS U TIO/IEP)KaHUS 3/IeKTpUUeckoro Toka. Cuma Toka U
TJIOTHOCTb TOKa. 3akoH OMma [ijisf yJyacTKa Ljeny. 3aBUCUMOCTb 37IeKTPUUeCKOT0 COTIPOTUBJIEHUS OT
MaTepuasa, AJUHbI U TUIOIIA/I TONepeyHOro CeueHus: MPOBOJHUKA. 3aBUCUMOCTD 3/1eKTPUUeCKOTO
COTIPOTUBJIEHUS] TIPOBOJTHUKOB OT TemriepaTrypbl. TemriepaTypHbiii KO3(h(GHUIMEHT CONPOTUBJIEHMUS.
CaepxmpoBoguMocTb. PaboTa ¥ MOIIHOCTH MOCTOSIHHOTO TOKAa. TeryioBoe JeiiCTBHE TOKa. 3aKOH
Ixoyns—JleHla. OMeKTPOABIIKYILAs CHa WCTOUHWKA TOKa. 3akoH OMa /s TOJIHOM ILeTH
Onektpuueckue Lenu. IlapannenbHoe W TOC/Ie[OBaTe/bHOE COeAWHEHWe TPOBOJHUKOB. 3aKOHbI
Kupxroda ans y3na. CoefuHeHre UICTOUHUKOB 3/IeKTPHUECKOU SHepruur B 6arapeto.

OmnpeienieHre TepMUUYECKOTO KO3(hPULIMieHTa COTIPOTHUB/IEHUS] Me/IH.

N3mepenne 3/]C 1 BHYTPEHHETO COTIPOTHB/IEHUsI UCTOYHHKA TOKA.

V3yueHue 3aKOHOB I0C/Ie/I0BaTeIbHOTO U MapasieNlbHOTO COeJMHEHN IPOBOJHUKOB.

WccnenoBanue 3aBUCMMOCTH MOLI[HOCTH JIaMITbl HAKa/IMBAHUSI OT HarpsDKeHUs Ha e€ 3aK1Max.
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Tema 3.3.
J/IeKTPUYECKHH TOK B
Pa3/IMUYHBIX Cpeiax

JIeKI{HOHHBbIE 3aHSATHA

ONeKTpUYeCKUi TOK B MeTas/ylaX, B SJ/IEKTPOJIMTAX, rasax, B BaKyyMe. OJIeKTPOJiM3. 3aKOH
snekTponusza  Papazesi.  DNEKTPOXMMUUECKUM  SKBUBa/leHT. Buabl  ra3oBbIX  pa3psi/OB.
TepMo3nekTpoHHasi 3MuccHs. [1na3ma. DneKTpUuecKuii TOK B IMoyynpoBoAHUKax. CoOcTBeHHasi U
rpr¥MecHasi TIpoBoAMMOCTH. P-n mnepexof. IlpumeHeHue mosiynpoBOAHUKOB. [10/yripoBOAHUKOBBIE
TIpHUOOPBI

Tema 3.4.
MarnauTHoe 1oJjie

CamocrosTeibHasA padora

BekTop MHAYKIMM MarHUTHOrO Tosis. HampspkeHHOCTb MarHUTHOTO ToJist. []eliCTBUe MarHUTHOTO
T10J1s1 Ha MPSIMOJIMHENHBIN POBOAHUK C TOKOM. B3aumozeiictBue TokoB. Cuna Amrepa. [IpruMmeHeHMe
cunbl Amriepa. MarHUTHBIN TIOTOK. PaboTa 1o mepeMeriieHn0 MPOBOJHUKA C TOKOM B MarHUTHOM
rosie. /lelicTBMe MarHWTHOTO TMOMS Ha ABWKyLuiics 3apsi. Cuna Jlopenua. [IpumeHeHWe CUIbI
JlopeHua. OrnipefiesieHre yZieqbHOTO 3apsijia. MarHUTHbIe CBOMCTBA BellleCTBa. MarHuTHasi
nipoHuIiaeMocTb. Co/THeUHast akTUBHOCTb U e€ BIIMsIHUe Ha 3eMTi0. MarHuTHble Oypu

10

Tema 3.5.
JJ/IeKTpOMarHuTHasi
HHAYKLUS

JleK1jiOHHBIE 3aHATHA

SIBneHue snekTpoMarHUTHOW MHAYKLMM. [IpaBuno JleHila. 3aKOH 3/€KTPOMarHUTHOM WHIYKLUU.
BuxpeBoe »snektpuueckoe mose. IBJAC MHAYKUMW B [BWKYLIUXCS TIPOBOAHMKAX. HBjeHue
caMOMHAYKLMU. MHAYKTUBHOCTb. DHEPrusi MarHUTHOI'O T0/1s1 TOKA. B3aMMOCBS3b 3/1eKTPUUeCKUX U
MarHuTHBIX T0JIel. DeKTPOMarHUTHOe ToJie

Paspen 4. Kosedauus ¥ BOJTHBI

18

Tema 4.1

CamocrosTenbHas pabora

10




MexaHuueckue
K0J/1e0aHUA U BOJIHBI

KosnebarenbHoe aBwkeHue. ['apMoHMueckue KomebaHus. CBOOOJHBIE MeXaHWUECKHe KOyieOaHUs.
[TpeBpallleHHe 3HEPrUM TpU KojebaTelbHOM ABWKeHUH. CBOOOHBIE 3aTyXalol[Ue MeXaHUUeCKHe
KonebaHus. MaremMaTUuecKWii MasiTHUK. [Ipy>KMHHBIA MasITHUK. BBIHY>KJeHHble MeXaHUYeCKue
KosiebaHusi. Pe3oHaHc. TTonepeunbie ¥ MPO/0/IbHBIE BOJIHBL. XapaKTePUCTUKH BOJIHBL. 3BYKOBBIE
BOJIHBI. YJIbTPa3BYK U €ro pUMeHeHHe

Tema 4.2.
JJIeKTPOMarHUTHbIe
K0J/1e0aHUA U BOJIHBI

CamocrosTeibHas pabora

CB0Oo/iHbIE 37IeKTPOMAarHUTHBIE KosiebaHusi. [IpeBpalijeHre Hepruu B KosiebaTeslbHOM KOHTYpe.
dopmysa TomcoHa. 3aTyxaroImue 3/IeKTPOMarHUTHbIe KoyieOaHust. ['eHepaTop He3aTyXaroI[UX
3/IeKTPOMAarHUTHBIX KoJiebaHuil. BeIHYKeHHble 3/1eKTpuueckre KosiebaHusi. [lepeMeHHbIN TOK.
I'enepaTop nepeMeHHOro Toka. EMKOCTHOe ¥ MHAYKTUBHOe CONPOTHUBI/IEHUsI [IepEMEeHHOI0 TOKa.
AxTHBHOe coripoTuB/ieHre. 3aKoH OMa [i7ist 37IeKTpUUecKo LieTu repeMeHHoro Toka. Pabora u
MOLIHOCTb TIepeMeHHOr0 TOKa. Pe3oHaHC B 31ekTpuueckoil 1jenu. TpaHchopmaTopbl. TOKK BbICOKOM
yactoTel. [lomyueHue, nepesjaya ¥ pacripefie/ieHle 3/1eKTPOSHEPTrud. JeKTPOMarHUTHOe ToJie Kak
0co0BIi BU/ MaTepuu. DJIeKTPOMarHUTHbIe BOHBI. CBOMCTBA 3/IEKTPOMAarHUTHBIX BOTH. Bubpatop
['epua. OTKpPBITHIN KosebaTenbHbINM KOHTYp. V300peTenue paguo A.C. IlonoBbiM. TloHsiTHe O
pazuocssisy. IlpuHnmn paguocsssu. IlprMeHeHne 3/1eKTPOMarHUTHBIX BOJTH

10

Pa3gen 5. OnTHKa

16

Tema 5.1
Ilpupopga cBera

IIpakTHYeckHe 3aHATHA

ToueyHblli KCTOUHUK CBeTa. CKOPOCTh paclpOCTpaHeHUs CBeTa. 3aKOHbI OTPaKeHUsI U NPeJIOMJIeHHS
cBeta. CosHeuHble W JyHHble 3aTMeHus. IlpuHiun I'toureHca. IlosmHoe oTpakeHue. JIMH3BL
[TocTpoeHue wu3o0pakeHusi B JyiMH3axX. Popmyna TOHKOW JIMH3bL. YBenuueHWe JMH3bL [71a3 Kak
ontrueckass cucrtema. Onruueckue ripubopsl. Teseckornbl. Cuna cBeta. OCBeIIEHHOCTb. 3aKOHBI
OCBeLLeHHOCTU

Tema 5.2
BoJ/iHOBELIe CBOMICTBaA
cBeTa

IIpakTHyecKue 3aHATHSA

WuTepdepeniusi cBeta. KorepeHTHOCTb CBeTOBBIX jyueil. MHTepdepeHIMsi B TOHKUX TI/IeHKaX.
Konbija HbtoToHa. Vcnosib3oBaHue uWHTepdepeHIMM B Hayke W TexHUKe. [Iudpakius cBerTa.
Oudpaxius Ha 1e/u B Mapase/bHbIX Jydyax. JudpakionHas peleTka. [1ossipusaiiys rnornepeyHbix
BosiH. [lonsipusanysi cBeta. [IBoitHoe syueripesiomsieHue. Ilosspouabl. [ucnepcust cBeta. Bupbl
n3nyyeHui. Buzabl cektpoB. CrieKTphl ucnyckanus. CrieKTpsl noroleHrs. CrieKTpaibHbIN aHa/lu3.
CrieKkTpasnbHble KaacChl 3Be3f. Y/bTpaduosneroBoe wusnyueHWe. VIH@pakpacHoe WU3/1ydeHHe.
PentrenoBckue yun. VIx mpupoga u cBoiicTBa. [1Ikana 3/1eKTpOMarHUTHBIX U3TyUeHun

OrnpepiesieHre AIMHBI CBETOBOM BOJTHBI C TIOMOIIBIO AU(PPAKI[MOHHON pelleTKH.

Hab6sroieHre CIIONTHOTO U JIMHEHYaToro CIIeKTPOB
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Tema 5.3. CamocTosaTeIbHas paboTa 6
ChnenuanbHas Teopus | [IBIKeHHUe CO CKOPOCTHIO cBeTa. IToCTy/1aThl TEOPUM OTHOCUTEIBHOCTU U C/1e/ICTBUS U3 HUX.
OTHOCHTE/IbHOCTH VHBapraHTHOCTb MOAYJ/ISI CKOPOCTH CBeTa B BaKyyMe. JHeprus okosi. CBS13b MacChl U SHEPTUr
CBOOO/THOM YaCTHILIbI. DJIEMEHTBI PEJIITUBUCTCKOM JUHAMUKU
Pa3pen 6. KBanroBas ¢usuka 18
Tema 6.1 KBanToBas CamocTosTeTbHas paboTa 8
ONTHKA KgBanToBasi runoresa I[1nanka. TerioBoe usnyuenve. KopnyckyisspHO-BOJIHOBOM Ayann3m. DOTOHBI.
I'unore3a pae bpolins o0 BOJMHOBBIX CBoMcTBax uyacTul]l. COOTHOIeHHe Heorpe/eneHHOCTel
[etizen6epra. [JaBneHue cBeta. Xumuueckoe feiictBue ceera. Ombitel [1.H. JlebeneBa u H.U.
BaBunoBa. ®otoaddekT. YpaBHeHHe DuiHIITelHa A/ GpoTosddekTa. BHelHU (GOTO31€KTpHUUECKUi
sddekr. BuyTpennuit dortoaddekt. Tumnbl potosiemenTos. [Ipumenenue portoaddexra
Tema 6.2 IIpakTHyecKue 3aHATHSA 10
du3uKa aromMa u PasBuTue B3risij0B Ha CTpoeHue BelecTBa. Mozienm CTpOeHHs aTOMHOIO sijpa. 3aKOHOMEepPHOCTU B
aTOMHOIO0 sAApa aTOMHBIX CIeKTpax Bojopoja. fmepHasi Mozenb aroma. OmbiThl J. Pesepdopga. Mojens aToma
Bogoposa 1o H. bopy. KsanToBble mnocrysatel bopa. Jlasepel. PaanoakTWBHOCTb. 3akoH
Pa/IM0AaKTUBHOTO pacraja. PaguoakTuBHBIe TpeBpaltjeHus. CriocoObl HAOMIOZEHUS W PerucTpalydn
3apsbKeHHbIX vacTul]. DPdekt BaBunoBa — UepeHkoBa. CTpoeHue aToMHOro sifipa. [dedeKT mMacchl,
SHEeprusi CBSI3U U YCTOMUMBOCTb AaTOMHBIX sifiep. flepHble peakUuu. SliepHasi 3HepreTvka.
OHepreTUUeCKUi BBbIXOJ, siZIEPHbIX peakiui. VICKycCcTBeHHasi paJju0aKTUBHOCTb. [lesieHUe TsKeslbIX
snep. LlerHas siiepHasi peakiiysi. YTipaBsiemMasi LielHasi peakuysi. SaepHbii peakTop. TepMosiziepHbIi
cHHTe3. JHeprus 3Be3f. [lonyueHne paJyrOakTUBHBIX U30TOIOB M UX TNpUMeHeHHe. bruonoruueckoe
JIeMCTBUE pafiMOaKTHBHBIX M3/yueHui. JreMeHTapHble YaCTHUL[bI
Pa3gen 7. Ctpoenue BcenenHnou 14
Tema 7.1 JIeKIilMOHHBbIE 3aHATHA 4
Crtpoenue ConHeunoii | ConHeuHas cucteMa. IlnaHeTsl, UX BUAUMOe BIKeHHe. Marble Tea COJTHEUHOM crcTeMbl. Cucrema
CHUCTEMBI 3emnsi—I/lyHa. CosHie. ComHeyHast akTUBHOCTb. VIcTOUHMK sHeprumn CoJsHLa U 3BE3]
Tema 7.2. IBosmronus IIpakTHyecKue 3aHATHSA 10
Bcenennoi 3B631bl, UX OCHOBHbIE XapakTepUCTHUKU. CoOBpeMeHHble TIpejCTaB/leHUsI O TIPOUCXOKIEHUU U
sBomonuy CosiHLa M 3BE34. JTanbl KWU3HU 3BE34. Mueunbli Ilyte — Hama [Manaktuka. Turbl
rajlakTWK. PajjuoranakTHKy ¥ KBa3aphbl. BceneHnHas. Paciivipenve BeenenHoi. 3akoH Xa66/a. Teopus
Bosbiioro B3peiBa. MacmtabHast cTpyktypa BeeneHHoil. MeTaraniakTika
ITpomexxyTouHas aTTecranus 4
Bcero: 144
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3. YCJIOBUS PEAJTU3AIIVN ITIPOT'PAMMBI YUYEBHOU JIVICITUTL/IMHBI

3.1. TpeGoBaHusi K MHHHMA/JbHOMY MaTepHA/IbHO-TeXHHUYECKOMY 00eCreyeHHI0
Pecny6siuka [larectan, 368607, r. [lepOeHT, yn. TarueBa 33 «3»

YuebHass ayguTOpWisi sl TIPOBeJeHWs 3aHATHN BCeX BUJOB (B TOM UHC/Ie

IPYNIOBLIX ¥ MHAWBU/Ya/bHBIX KOHCY/IbTal|UM, TEKYILer0o KOHTPO/IS U NIPOMEeXYTOUHOU aTTecTaluy u
rOCy/lapCTBEHHOM UTOroBO# aTTecTarn) Ne 28

yuebHast Mebesib (CTOIbI U CTYJTbsl yUeHUYeCKHUe, TPeroiaBaTe/TbCKUe CTYJT U CTOJ)

Jocka — 1 wr.;

MYJIbTUMEUIHBIN NPOEKTOp (epeHoCHOoM) — 1 mT.;

NPOEKLIMOHHBIN 3KpaH — 1 mT.;

HOYTOYK C BO3MOKHOCTBIO TIOAK/TIOUeHUs K ceTH «IHTepHeT»;

KoMIIeKT juneHsuoHHoro  [1O (omepauuonHasi cucteMa - Windows 10 Pro, TeKcTOBBbIit
pengaktop - Microsoft Word 2016

3.1. HudopmanuoHHoe obecrieueHHe 00ydeHHs
ITepeuenn PeKOMeHAyeMbIX yueOHBIX U3/laHMH, HNHuTepHeT-pecypcos,
AOTIO/IHUTE/TbHOM /IUTepaTyphl

OcHOBHas JiMTEpaTypa:

1. ®usuka : yueOHUK [yii OOyYarOIUXCS TI0  CHE[WaJbHOCTSIM  CpeJHEro
npodeccuoHambHOrO obpa3zoBanus : [12+] / W. W. MonuanoB, H. A. TynseBa, P. A.
Bopgonaxxenko, K. B. MekiueneBa ; nof pe. K. B. MekiieHeBoii. — MoCKBa : YHUBepPCUTET
Cuneprus, 2022. — 249 c. : un., Tabin., cxem. — (CpezsHee mipodeccroHaibHOe 00pa3oBaHue). —

Pexxum poctyna: no noanuvcke. — URL: https://biblioclub.ru/index.php?page=book&id=706850

2. Kop3os, K. H. OcHoBbI TeopeTrnueckoit dhusuku : yuebnuk : [12+] / K. H. Kop3oB. —
Mockga ; bepnun : Jupekt-Menua, 2021. — 364 c. : u., Tabin. — Pexxum JocTyra: o MoJIICKe.

— URL: https://biblioclub.ru/index.php?page=book&id=617110

3. JleBues, I'. 1. ®usmka : Hayuuch pemaTh 3a7auu caMm : yuebHoe mocobue : [12+] /
I'. . JleBueB, M. P. TpyHuH. — 2-e u3g., nepecMoTp. — MockBa : 3gaTenbckuii oM BreIcieid KOJIbI
5KOHOMMKH, 2023. - 689 ¢ : wmn - Pexum JocTyma: 10  MOAMNMUCKe. —

URL: https://biblioclub.ru/index.php?page=book&id=708121

Jlono/iHMTe TbHASA TMTEpaTypa:
1. PomanHoBa, B. B. ®u3uka : mpumepsl pelleHus: 3ajau : yuebHoe mocobuwe / B. B.
PomaHoBa. — 2-e usf., ucrnp. — Munck : PUIIO, 2021. — 348 c. : un. — Pexxum pocrtymna: no

noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=697440
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2. ®unwmrmos, B. B. KeadtoBas ¢u3uka : yueObHoe mocobue : [16+] / B. B. ®umunmos ;
Jluneukuil ToCyAapCTBeHHbIM Tmefarornyeckuii yHuBepcuter uM. I[I. II. CemeHoBa-TsH-
[TaHckoro. — Jluneyx : JIumelkuii rocyiapCTBeHHbIN Mejarornueckuii yuusepcuteT um. I1.I1.
CemenoBa-Tsn-11lanckoro, 2020. — 90 c. : umn., Tabn. — Pexxum goctyma: mo nogmucke. — URL:

https://biblioclub.ru/index.php?page=book&id=619322

3. Manbiues, JI. I'. M30paHHble TnaBbl Kypca ¢Gu3uku : MosnekyaspHas ¢u3MKa U
TepMOAMHAMUKa : yueOHoe mocobue / JI. I'. Mansimer, A. A. IloB3Hep ; Hayd. pen. A. B.
Menkux ; Ypanbckui (efepanbHbld yHUBepcuTeT uM. mepBoro [lpesugenta Poccun b. H.
Enmpryna. — ExarepunOypr : M3paTenscTBO Ypanbckoro yHuBepcurteta, 2020. — 195 c. : wn.,
Tabn. — Pexxum pocrymna: o TIOZTINCKE. - URL:

https://biblioclub.ru/index.php?page=book&id=699063

JJ/IeKTPOHHBbIE PecypcChl:

1. DnekTpoHHO-OMOMMOTeUHasi crucTeMa «YHUBepCUTeTCKass Oubnuoreka oOHmaitH» //

www.biblioclub.ru/.

CrnipaBoYHO-IPaBOBbIe CHUCTEMbI

KoncynbranT I1mroc

OneKTpoHHBIE 00pa3oBaTe/IbHbIE PeCypChl

1. Bubmoreka MOIII uchebnik.mos.ru

. 'HITb um. K.[J. YumHckoro. - http://www.gnpbu.ru/

2
3. EguHoe oKHO JjocTyria K o6pa3oBaTesibHbIM pecypcam http://window.edu.ru
4. adpopmaimonHasi cucremMa «EauHoe oKHO fgocTyria K oOpa3oBaTeslbHBIM — pecypcamy».

-http://window.edu.ru/

HayuHo-meToanueckuii )xypHan «HavanbHas mkosa» - https://n-shkola.ru/

HaronanbHast ssektponHast onbmoreka (H3B) https://rusneb.ru/

[Teparornueckas neprosuka - http://periodika.websib.ru/

Poccwuiickasi rocyjapcTBeHHast Oubsimoreka // https://www.rsl.ru/

L ® N o o

Poccuiickast sseKkTpoHHas 1mKoJa - https://resh.edu.ru/

10. Poccwuiickasi 37ieKTpOHHast 11KoJ1a. BU/1e0ypOKHU U TpeHaXKephl 110 BCeM yueOHbIM

npeametam. https://resh.edu.ru

11. CnipaBouHO-MHGpopMaLMoHHbIHM noptan 'PAMOTA.PY - http://gramota.ru/

12. ®epepanbHbIi LIeHTP UH(POPMaIIMOHHO-006pa3oBaTe/IbHBIX pecypcoB College.ru

13. denepanbHBIN LIEHTP 37EKTPOHHBIX 00pa3oBaTe/bHbIX pecypcoB http://fcior.edu.ru

14. OnektpoHHOe u3anve «[IpakTrueckas nejaroruka» - https:// www.pped.ru/doshkolnoe

15. DyieKTpOHHBIN MepuoaruecKuii >xypHan «BectHrk Obpa3oBanush» - https://vestnik.edu.ru/
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4. KOHTPOJIb 11 OIIEHKA PE3Y/IbTATOB OCBOEHNSI YUEBHOI
JACTIUTUTHBI

Konmposab u oyeHka pe3ynbTaToB OCBOEHHsSI YueOHOM AMCLMITIMHBI OCYII|eCTBIISETCS

nperiogaBaTesjieM B IIpoLiecce IIpoBeAeHUA IIPAKTHUYECKUX pa60T, YCTHOIrO W IIMCbMEHHOI'O

OIMpoCd, a TdKXKe BbITTIO/ITHEHUA O6yan-OLLlI/IMI/ICH TeCTOBBIX 3a,[[aHHI>i, CaMOCTOSITETbHOM pa6OTbI.

Pe3ynbTaThl 00yueHUs
(ocBOeHHBbIE YMEeHHs1, yCBOGHHbIe 3HaHHUS)

@®opMBbI M MeTOABI KOHTPOJIS M OLIeHKHU
pe3y/IbTaToB 00yJYeHust

yMeTb:
- TIPOBOJWTb HaO/IO/IeHUs, TUTAHUPOBAaTh U
BBIMOJTHSATE SKCIIEPUMEHTHI,

- BBIJBUTATb TUTIOTE3bl U CTPOUTH MO/IEJIH,

- TIPUMEHSITh MOJTyYeHHble 3HaHUS 0 PU3MKe
[71s1 OOBSICHEHUSI Pa3HOOOpa3HbIX

($U3MUeCKUX sIBJIEHUH 1 CBOMCTB BEIeCTB;

- TIPaKTHUeCKW HCIIO/Ib30BaTh  (pU3MUECKUe
3HaHUS;

- OLIeHUBaTh JIOCTOBEPHOCTh
ecTeCTBeHHOHay4YHOU WH(bOpMaLiuy;

- WCMOJb30BaTh TIpUOOpeTeHHble 3HaHUA U
yMeHUsi [l pellleHus] TMpaKTHUeCcKuX 3ajau

IIOBCeIHeBHOM JKU3HY, obecrieueHuns
0e30rmacHOCTH CcoOCTBEHHOM JKU3HY,
palMOHAILHOTO MIPUPO/IOTI0/Tb30BaHHS "

OXPaHbI OKPY>Karolllel cpeJibl.

- OTMCBIBATh U OOBSACHATH (hHU3UUECKUe SIBI€HUS
¥ CBOMCTBA TeJ: CBOMCTBA ra3oB, XUAKOCTeU U
TBEPAbIX TeJ; 3/JeKTPOMarHUTHYI WHAYKLHIO,
pacrpocTpaHeHue 37eKTPOMarHUTHBIX  BOJIH;
BOJIHOBblE CBOWCTBA CBeTa; W3/IydyeHUe U
TIOTJIOLLeHUe CBeTa aTOMOM; (poTo3¢dexT;

- OT/IMYaTh TUTIOTe3bl OT HAYUHBIX TEOPUIA;

- Jlenartb BBIBO/IbI Ha OCHOBe
5KCIepUMEeHTabHbIX [JaHHbBIX;

- TIPUBOJUTHL TIPUMEPHI, MOKa3bIBalolue, 4YTo:
HabOrOfleHusT YW SKCIIePUMEHT  SIBJISIFOTCS
OCHOBOM /111 BBIIBWDKEHUsI THUTIOTe3 U TeopuH,
MO3BOJISIIOT MPOBEPUTh VCTUHHOCTD
TEeOPeTUUeCKUX BBIBOJOB; (U3MyecKasi Teopus
JlaeT  BO3MOKHOCTh  OOBSICHITH  W3BECTHBIE
sB/IeHUsI TIPUPOJbl W  HayuHble  (DaKThI,
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Tipe/iCKa3bIBaTh ellje Herl3BeCTHbIe SIBJIeHUS;

- TpUBOJUTH  IIpUMepbl  IPaKTUYeCKOro
WCII0/Tb30BaHUs (PU3NUECKUX 3HAHUM:

3aKOHOB  MEXaHWK{, TepMOJUHAMUKUA U
5/IEKTPO/IMHAMUKH B SHEPIeTHKe;

pa3/IMYHbIX BHU/IOB 3/1eKTPOMarHUTHBIX
V3/Ty4YeHHUH /7151 pa3BUTHS pajivo U
Te/IeKOMMYHMKALUi, KBaHTOBOM (uU3MKU B
CO3/JaHUU 5iZIepHOM SHePreTUKH,

J1a3epoB;

- BOCIPHMHUMAThb M Ha OCHOBe I0JyueHHbIX
3HaHUM CaMOCTOSATEe/IbHO OLIeHHBaTh
yH(OpMal1Io, CoZlepsKallytocsi B COOOILeHUsX
CMMU, NHTepHeTe, Hay4YHO-

TIOMY/ISIPHBIX CTaThsIX.

- TIPUMEHSITb T0JyueHHbIe 3HaHUS /IJIs1 PelleHust
¢bu3nueckux 3azay;

- U3MepsAThb PpsAf  (GU3MYECKUX  BeJIMYMH,
TIpe/iCTaB/IsIs pe3y/ibTaThl U3MepeHuH C

Y4eTOM X MOrPeLIHOCTe!.

3HaTh:
- CMBIC/I TIOHATUM: (U3UUeCKoe SIBJIeHHe,
TUIIOTe3a, 3aKOH, Teopwus, BeII[eCTBO,

B3aMMO/IeIICTBUE,  3/IeKTPOMAarHUTHOe  TIOJie,
BO/HA, (OTOH, aToM, aTOMHOe  SiZIpo,
VIOHM3WPYIOLLe U3TyUYeHus;

- CMBICT (PU3MUECKMX BEJIMUMH: CKOPOCTb,
yCKOpeHHe, Macca, Cula, HUMIyJabC, paboTa,
MeXaHuuecKasi SHeprusi, BHYTDEHHSSl SHeprus,
abcostoTHast Temrieparypa, cpepHsist
KWHeTUUYecKasi 9SHeprusi YacTHL] BelleCcTBa,
KOJINYeCTBO TETIOTHI, 3/1eMeHTapHbIN
3/IeKTPUYeCKUi 3apsif;

- CMBICT (PU3NUECKUX 3aKOHOB KJIaCCUUYeCcKoMn
MeXaHUKH, BCEMUPHOT'O TATOTEHUs], COXpaHeHHsI
SHEPryM, UMITYJIbCa U JIEKTPUUECKOro 3apsijia,
TePMO/JUHAMUKH, 3/IEKTPOMarHUTHOM
UHAYKLUMH, hoTo3ddeKTa;

- BKJ/IAJ] POCCUMCKUX U 3apyOeKHBIX YUeHbIX,
OKa3aBILWX HauboJibIllee BIUsSHUE Ha

pasBuTHe QU3MKU.

YcmHblili onpoc
TecmuposaHue
PeweHue cumyayuoHHbix 3adauy
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