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IlosicHuTeILHAS 3aMHCKA

Pabouass mporpamMa yueOHOTO Kypca BHEYpouHOU aesrenbHocTh «lIpaktuyeckas ¢usuka» B 10-11
KJlaccax CcocTaBjieHa Ha ocHoBe DenepalbHOrO TrOCYIapCTBEHHOTO 00pa3oBaTENBHOIO CTaHAApTa
cpeanero oOmero oOpa3oBaHus, B CcOOTBeTCTBUM ¢ DexepanbHO 00pazoBaTeNbHON MPOrpamMMmoit
cpenHero obmiero oopazoBanus, ¢ yauerom IIporpammer Bociuranus MAOY - COLI Ne 181.

Pabouas mporpamma pazpadborana Ha ocHoBe rporpamMmebl: B.A. Opios, FO.A. CaypoB «MeTo1bI
penieHus pU3NIECKHUX 3a7aw».
Meau u 3agaun
OcnoBubiMu nessimu kypca «[IPAKTUYECKASA ®U3UKA» mna 10-11 kimaccoB, B COOTBETCTBHH C
tpedoBanusmu @I'OC cpennero oomero 00pa3oBaHus, IBISIOTCS:
1. Pa3BuTHe mo3HaBaTEIbHBIX UHTEPECOB, NHTEIUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B Tpoliecce
penreHus (pU3NIECKHX 3a7a9 U CAaMOCTOSITEIIEHOTO MPUOOPETEHUS HOBBIX 3HAHUM;
2. CoBeplICHCTBOBAHHUE TIOJYICHHBIX B OCHOBHOM Kypce 3HAaHUW U YMEHHUIA,

3. ®opMupoBaHUE MpEACTaBUTENCH O IMOCTaHOBKE, KilaccH(UKalMi, mpUeMax U METOAaX peIIeHUs
¢buznueckux 3anay;

4. [lpumeHenue 3HaHUM 1o (usmKe JUIsi OOBSCHEHUS! SBIEHUI MPHUPOJIbI, CBOMCTB BEIIECTBA, PEIICHUS
¢bu3znyeckux 3ajad, CaMOCTOSITEILHOTO MPUOOpPETeHHs] M OLIEHKHM HOBOW HH(OpManuu (U3NYECKOro
COJIEpKaHHU.

CoOTBETCTBEHHO, 3aJa4aMHU JaHHOTO Kypca SIBISIFOTCSL:

1. YrnyOnenue u cucTeMaTH3alus 3HAHUN YJaIuXcs;
2. YcBOCGHHE YyYaIIUMHUCS OOIINX aITOPUTMOB PEIICHUS 33]1a4;
3. OBnajieHre OCHOBHBIMU METOIAMU PEIICHUS 3aa4.

[Iporpamma «ITPAKTUYECKAS ®OU3UKA.» mnpenHasHaueHa B KauecTBE Kypca IO BBIOOpY
OBLIEKYJIBTYPHOI'O nanpasnenus s ydamuxes 11 kinacca.

Bo3spact yqammuxcs 15-17 ner.

Cpoxk peanu3zanuy nporpamMmmsl 2 roja.

[IporpamMmsbl Kypca pa3paboTaHa U3 pacyeta o0IIero KoJanyecTBa 4acoB B roj (34 daca), 68 yacos 3a 1Ba
roja 00Oy4eHHs.

Z[J'Iﬂ peain3annuu pa60qel71 IporpaMmMbl BO3SMOKHO HCIIOJIB30BAaHHUE JSJICKTPOHHOI'O O6y‘IeHI/I$I C
INPUMCHCHUECM JUCTAHIIMOHHBIX O6pa3OBaT€JIBHBIX TEXHOJIOTHH.

ILianupyemble pe3yibTaThl
JIn4HOCTHBIE pe3y/IbTaThl:

1. C(l)OpMI/IpOBaHHOCTB IMMO3HABATCIIbHBIX HUHTCPCCOB HA OCHOBC PA3BUTHA HHTCIUICKTYAJIBHBIX W
TBOPYCCKUX CIIOCOOHOCTEH yqamiuxcs,



2. YO06exneHHOCTh B BO3MOYKHOCTU TO3HAHUS MPHUPOJIBI, B HEOOXOIUMOCTH Pa3yMHOTO MCIOJIb30BAHUS
JTOCTHKEHUHM HAYKH M TEXHOJIOTHH IS JajJbHEHUIIEero pa3BUTHS YEJIOBEYECKOTO OOIIEHHUS, YBaKEHHE
K TBOpLIAM HAayKH U TEXHHUKH, OTHOIIEHHE K (DU3MKE KaK K JIEMEHTY 00Ie4eTI0BEYECKOM KYIbTYpHI;

3. CaMOCTOSITENFHOCT B TPUOOPETEHUN HOBBIX 3HAHUI M IPAKTUYECKUX YMEHUH;

4. MotuBauusi ~ 00pa3oBaTENbHON  JEATEIBHOCTH  IIKOJBHHUKOB  HAa  OCHOBE  JINYHOCTHO-
OPUEHTUPOBAHHOTO TOAX0/12;

5. ®opmupoBaHHE IEHHOCTHBIX OTHOWIEGHWW JpPyr K Jpyry, YYUTeN0, aBTOpaM OTKPBITHA U
M300peTeHNH, pe3yabTaTaM O0yICHHSI.

MeTaHpe}]MeTHBIe pe3yjabTarhbl:

PerynsatuBHbie
B nporiecce pemienust 3a1aun pe0EHOK yUUTCS CAMOCTOSITEIFHO ONPEIETSATh 11T CBOEH NIeATeTbHOCTH,

IIJIJAHUPOBATh €€, CAMOCTOSTEIIBHO JIBUTAaThC 110 33JaHHOMY IUIaHY, OLICHUBATh U KOPPEKTUPOBATH
MTOJTy4EHHBIN pe3ynbTart.

KoMMyHHMKaTUBHBIE
B mnpouecce pemieHusi 3amad OCYIIECTBISETCS 3HAKOMCTBO € (DU3WYECKUM SI3BIKOM, (DOPMHUPYIOTCS

pedeBble YMEHHUS: JIeTH y4yaTcsl BBICKa3bIBaTh CYXIECHMSI C HCIOJIb30BAHMEM (PU3MYECKHX TEPMHUHOB U
MOHATHH, (POpPMYIHpPOBaTH BONPOCH U OTBETHI B XOJI€ BHINOJHEHUS 3aJaHMs, 10Ka3aTeIbCTBa BEPHOCTH
WM HEBEPHOCTH BBIIIOJIHEHHOTO JEWCTBHSA, OOOCHOBBIBAIOT 3Tallbl pEIICHUs y4eOHOW 3ahayu, ydarcs
paboTaTh B mapax, rpymnmax, GpoHTaJIbHO.

Tlo3HaBarenpHbIE
B mpemmaraemom kypce GU3NKKM HW3ydaeMble OMPEIEICHUS ¢ TMpaBUja CTAHOBITCS OCHOBOM

dbopMupoBaHUS YMEHUW BBIACIATH TNPU3HAKA W CBOMCTBA OOBEKTOB. B mporecce BBIYMCICHUH,
U3MepeHul, OObsICHEHUM (U3NYECKUX SIBJICHHM, MOMCKA PEIICHUS 3a/1a4 y YYCHUKOB (OPMUPYIOTCA U
Pa3BUBAIOTCS OCHOBHBIE MBICIUTENbHbIE ONepanuy (aHaliu3a, CHHTE3a, Kilaccuukaluu, CpaBHEHUS,
aQHAJIOTUU | T.JI.), YMEHHUS Pa3jndaTh pa3sHOOOpa3HbIC SBJICHUS, 0OOCHOBBIBATH ATAIbBI PEIICHUS yueOHON
3aauM, MPOU3BOJUTH AaHAIW3 U MpeoOpa3oBaHHe HHPOPMAIMU, HCIOJB3YS HPU PEHICHUH CaMBbIX
pasHbIX (U3MYECKUX 3a/Jad MPOCTEUIINe MpeIMETHbIe, 3HAKOBble, Ipaduyeckue MOJenu, TaOIHIIb,
JarpamMmbl, CTposi U MpeoOpa3oBbIBasi UX B COOTBETCTBHM C COJEp)kaHueM 3ajnaHusi). Pemas 3amauw,
paccMmaTrpuBaeMble B JAHHOM Kypce, MO>KHO BBICTPOUTHh MHAWBH]IyalbHbIE IMYTH PabOTHI ¢ GU3UUYECKUM
coJiep’KaHueM, TpeOYIOIINe Pa3IMYHOTO YPOBHS JIOTUYECKOTO MBIIILICHUS.

IIpenmeTHble pe3ybTATHI:

1. ®opmupoBarh NpeICTaBICHUS O 3aKOHOMEPHOH CBSI3M M MO3HAHMs MPHPOJIbl, 00 0OBEKTHBHOCTU
HAy4YHOT'O 3HAHUS; O CUCTeMOoOoOpa3yroulei posn (GU3NKK sl Pa3BUTHSA IPYTUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHH; O HAyYHOM MMPOBO33PEHHMU KaK pPE3yJIbTaTe M3y4EHUs OCHOB CTPOEHHS
MaTepuu U (yHIAMEHTAIbHBIX 3aKOHOB (PM3UKY;

2. ®opmHupoBaTh NEpBOHAYAIbHBIE IPEJICTABICHUS O (PU3MYECKOW CYIIHOCTH SIBJIEHHM MPUPOIbI
(MEXaHWYECKHX, TEIIOBBIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX), BU/IaX MAaTepUU (BEILIECTBO U T0JIE),
JBMDKEHUH Kak croco0e CyIIecTBOBAaHMS MAaTE€PHUH; YCBaWBAaTh OCHOBHBIE MJEM MEXAHUKH, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHUSI O CTPOEHHUH BEILECTBA, IEMEHTOB AJIEKTPOAMHAMUKU U KBAHTOBOH (PHU3UKHY;
OBJIAJIEBATh MOHATUHHBIM aNapaToM U CUMBOJIMUYECKHM S3BIKOM (PU3HKH;

3. TIpuoOperarh ONBIT MPUMEHEHUSI HAYYHBIX METOJOB MO3HAHUS, HAOMIOACHUS (PU3UUYECKUX SBICHU,
IIPOCTBIX AKCIEPUMEHTAIBHBIX UCCIEA0BAHNMN, IPSIMBIX M KOCBEHHBIX U3MEPEHHUH C UCIIOJIB30BAHUEM
aHAJIOTOBBIX W IIM(PPOBBIX H3MEPHUTEIBHBIX MNPUOOPOB; MOHUMATh HEU30EKHOCTH IOTPEIIHOCTH
TOOBIX U3MEPEHUI];

4. Oco3HaBaTh HEOOXOJAUMOCTh MPUMEHEHUS TOCTM)KEHUH (PU3UKH U TEXHOJIOTHH JJIs1 pallMOHAJIBLHOTO
IIPUPOJIOTIOIb30BAHMS;



5. OsnangeBaTh OCHOBaMHM  ©O€30MacHOTO  HWCIOJIb30BAHUS  €CTECTBEHHBIX U HMCKYCCTBEHHBIX
3JICKTpI/I‘-IeCKI/IX U MAar"HuTHBIX HOJIGI>'I, E)JIGKTpOMaI‘HI/ITHBIX nu 3ByKOBbIX BOJIH, €CTCCTBCHHBLIX H
I/ICKyCCTBCHHBIX I/IOHI/I3I/Ipy10H_[I/IX I/ISHyT-ICHI/Iﬁ BO I/I36e)KaHI/I€ nux BpeI[HOFO BOSI[CP’ICTBHH Ha
OKPYKAIOIIYIO CPely U OpPTaHU3M YeJIOBEKa;

6. Pa3BI/IBaTB yMeHI/Ie HJ'IaHI/IpOBaTL B HOBC@I[HGBHOﬁ JKN3HU CBOU HeﬁCTBHH C HpI/IMeHeHI/IeM
HOJ'Iy‘-ICHHI)IX 3HaHPII>i MECXaHUKH, 3JIGKTpOI[I/IHaMI/IKI/I, TepMOI[I/IHaMI/IKI/I U1 TCIIJIOBBIX ﬂBHCHHﬁ C LICJIBKO
cOepexeHns 310pOBbS;

7. @opMHUpPOBaTh MPEICTABICHUA O HEPAUMOHAIBHOM MWCIOJIb30BAHUU IIPUPOJHBIX PECYPCOB H
SHEPTUH, O 3arpsS3HCHUHM OKPYXKAIOIICH Cpeabl KaK CICJACTBHM HECOBEPIICHCTBA MAIMH |
MEXaHHU3MOB.

OcHoBHas (opMa opraHU3AINH JACSITEIBHOCTH — MPOEKTHAS IeATEIHHOCTb.

Hmocu peanuzanuu mnporpammbl 10 kiacca OynyT mnpedcmagienst Ha TIPOMEKYTOUHOW 3alllUTe
npoekToB, 11 kmacca OyayT mpeocmaenenvlt dYepe3 3alIUTy TPOEKTOB YUAIIUXCS HaA MIKOJbHOM
KOH(EepEeHIHH.



Conepxxanue pabo4eii nporpaMmsl
10 kaace

Pa3pen

OcHoBHbIE H3iyvyaeMbi€ BOIIPOCHI

dusnyeckas 3aJay4a.
Knaccudukarus 3amaq

Uro Takoe ¢usmueckas 3amada. CocraB Qusmueckoil 3amaun. Dusudeckass TEOpUS W PEIICHHE 3aad.
3HayeHne 3agad B oOydeHMH U O ku3HU. Kiaccupukamms ¢usnyecknx 3amad mo TpeOOBaHHMIO,
COJIEpXKaHHUI0, Croco0y 3amaHusi u pemieHus. [Ipumeps! 3agau Bcex BUMOB. CocrTaBiieHHE (U3HYECKHX
3ana4. OcCHOBHbIE TpeOOBAaHUS K cOCTaBlIeHUIO 3a1a4. CriocoObl ¥ TEXHHMKA cocTaBieHus 3a1ad. [Ipumepsl
3aJ1a4 BCEX BUJOB.

[IpaBuna wu mnpueMsl  penieHUs
¢bu3znueckux 3aaa4y

OO6mume TpeboBaHUS MPHU pelIeHUH (PU3NYECKUX 3adad. JTamnbl pemeHus gusudeckoit 3amgaun. Pabota ¢
TEKCTOM 3ajaud. AHanu3 (U3UYECKOTO SIBJICHUS;, (POPMYJIMPOBKA WJEH pEIIeHHs (IUIaH PEIICHHS).
Brimonnenue nnana penienus 3aaadu. YucinoBolt pacder. Mcnonp30BaHue BRIYUCIUTEIBHON TEXHUKH IS
pacueToB. AHaNIU3 pelieHus U ero 3HadeHue. OQopmiieHre pereHusl.

TunuuHple HENOCTaTKH NpU pelmeHud U odopMieHHH pemieHus ¢uznyeckoil 3amauu. W3ydenue
MPUMEPOB pellleHus 3aJad. Pa3nuuHble NpuUeMbl M CIOCOObI pPELIEHHS: aJIrOPUTMBL, AHAJOTHH,
reoMeTpudeckue npuemsl. MeTo | pazmMepHoOCTeil, rpagruecKie peeHus U T. 1.

KunemaTtunka, TMHaAMUKa, CTaTHUKa

[IpsiMonmHEHHOE paBHOMEPHOE JBMKCHHE W €r0 XapaKTePUCTHUKH: TepeMelleHue, myTh. [ padudeckoe
MIpe/ICTaBJICHHE JABM)KEHUS PAaBHOMEPHOTO ABMKEHHUA. ['paduueckuil 1 KOOpAUHATHBIN CIOCOOBI pelieHus
3a/la4 Ha paBHOMEpPHOE JBIDKEHUE. AJITOPUTM PEUICHHS 3a7jad Ha pacueT CpeaHEl CKOPOCTHU JBUKEHHUSI.
Yckopenue. PaBHonepeMeHHOE IBMKEHHE: JABH)KEHUE MPHU pa3roHe W TopMoxkeHuu. [lepemerienue mnpu
PaBHOYCKOpPEHHOM  JBWXKeHMH. ['paduueckoe  mpeacTaBlieHHE  PAaBHOYCKOPEHHOTO  JIBUKECHMS.
I'padmyeckuii W KOOpAMHATHBIA CIOCOOBI pEHICHMs] 3aJad Ha PAaBHOYCKOPEHHOE JIBHYKEHUE.
KoopnunaTHblit METOT pelieHus 3aa4 Mo MexaHuke. PelieHue 3ajjau Ha OCHOBHbBIE 3aKOHBI JIUHAMUKHU:
HproToHa, 3aKkoHBI A CUI TATOTEHWs], YHOPYIOCTH, TpPEHHUs, cONmpoTuBleHUs. Pemenue 3amad Ha
JBUKEHHE MaTepPHAIbHON TOUKH, CUCTEMBI TOUEK, TBEPJIOTO TeJa MO ICHCTBUEM HECKOJIBKHUX CHIL.
3amaun Ha ompeieNieHue XapaKTepUCTUK pPaBHOBECHS (PU3MUECKUX CHCTEM.

3ajauu Ha NPUHLMUI OTHOCHUTEJIBHOCTU: KMHEMAaTHYECKHE M JTUHAMHUYECKHE XapaKTEPUCTUKH JIBUIKCHUS
Tela B Pa3HbIX MHEPIUAIBHBIX cuUcTeMax orcyera. [logbop, cocraBieHue M pelieHHE MO0 HHTEpecam
pa3IMYHBIX CIOKETHBIX 3a/lad: 3aHUMATENbHBIX, SKCIIEPUMEHTAIBHBIX C OBITOBBIM COJEp)KaHUEM, C
TEXHUYECKUM U KPAaeBEIUECKUM COJIEP)KAaHNEM, BOCHHO-TEXHUYECKHUM COJIEPIKAHUEM.

3aKOHEBI COXpaHCHUA

KJ'IaCCI/I(I)I/IKaLII/ISI 3aa4 MO0 MEXAaHUKE: pCIICHUC 3a/la4 CPpCACTBAMU KUHEMATUKH, TUHAMUKH, C TTIOMOIIBIO
3daKOHOB, COXpPaHCHUH. 33.,[[8.‘-11/1 Ha 3aKOH COXPAHCHUS HMITYJIbCa U PCAKTUBHOC ABUIKCHUC. 33,[[3‘11/1 Ha
ONpCACIICHUC pa6OTBI 1 MOIIIHOCTH. 38.,[13.‘11/1 Ha 3aKOH COXpaHCHHUA H IMPCBPAILCHUA MEXaHHUYEeCKOM
OHCPTHUHU. Pentenre 3amay HECKOJIBKHMH crocobamu. CocraBicHue 3aga4 Ha 3aJaHHBIC OOBEKTHl WU
SBJICHHA. B3aI/IMOHpOBepKa peiIacMbIX 3ajad. 3HAKOMCTBO C npuMepaMu pCIICHUA 3a1a4 110 MCXAHUKC




MEXAYHAPOIHBIX oJuMnual. KoHCTpyKTOpCKHUE 3a1auu.

Ctpoenue u CBOWCTBAa Ta3oB,
KUJKOCTEH U TBEPABIX

KauecTBeHHbIE 3a1a4l Ha OCHOBHBIE MOJIOKEHUS U OCHOBHOE YPAaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOU
teopun (MKT). 3amaunm Ha omnucanue NOBEACHHUS UICAIBHOrO0 rasza: ocHoBHOe ypaBHeHue MKT,
OTIpEJIENIEHNE CKOPOCTU MOJIEKYJI, XapaKTEPUCTUKHU COCTOSIHMS ra3a B U30IIpOLECCaXx.

3ajauM Ha CBOMCTBA MApOB: UCIOJIb30BaHUE ypaBHeHUs MenneneeBa — Kianeiipona, xapakrepucTuka
KPUTHYECKOIO COCTOSHMS. 3aJayd Ha OINHCaHUE SIBJICHUH IOBEPXHOCTHOIO Clos; paboTa CHil
HNOBEPXHOCTHOTO HATSKEHUS, KaNWUISIPHBIE SIBJICHUS, W30bITOYHOE JABJIEHUE B MbUIbHBIX ITy3BIPSX.
3aauy Ha onpeeNeHNe XapaKTepUCTUK BIAKHOCTH BO3/1yXa.

3amaud Ha ONIpEJNENIEHHE XapaKTEPUCTUK TBEPJOTO Teja: aOCOIIOTHOE M OTHOCUTEIBHOE YAJUHEHHE,
TEIUIOBOE pacIllMpeHHe, 3amac IPOYHOCTH, CHiia ynpyrocTu. KauecTBeHHbIE U KOJMYECTBEHHbIE 3a7a4u.
VYCTHBIA Auanor mpu pelieHuH KauyeCcTBEHHBIX 3ajad. ['paduueckue M SKCIEpUMEHTaJIbHBIE 33/1a4H,
3a/1a4M OBITOBOTO COJICPIKAHUS

OCHOBBI TEPMOJIMHAMUKH

KOM6I/IHI/IpOBaHHI)Ie 3aJa4yud Ha HepBBIﬁ 3aKOH TCPMOJWHAMHKHU. 33}13‘—11/1 Ha TCIIOBBIE ABHUIATCIIN.
KoncrpykTopckue 3amaum.

11 kaacce

Paznen

OcHoBHbIE H3y4YaeMble BOIPOCHI

DIEKTPUUYECKOE TOJIE.
[TocTOSIHHBIN AIIEKTPUUYECKUI TOK.
[TocTosIHHBIN PTEKTPUUECKUNA TOK B
Pa3IUYHBIX Cpellax.

XapakTepucTHKa pellieHus 3a1a4 pa3zena: oolee U pasHoe, IpUMEpPhI U IIPUEMBbl pelIeHus. 3a1aun
pa3HbIX BUJIOB HA OMMCAHUE 3JIEKTPUUECKOTO M0JI PA3IMUYHBIMU CPEICTBAMU: 3aKOHAMHU COXPAHEHUS
3apsizia ¥ 3akoHoM KysoHa, CHI0BBIMU JIMHUAMHU, HAIIPSPKEHHOCTBIO, PA3HOCTHIO MOTEHIIUAJIOB, SHEPTUEH.
Pemienue 3a1a4 Ha onMcaHue CUCTEM KOHJIEHCATOPOB.

3aauy Ha pa3In4YHble IPUEMBI PacyeTa COPOTUBICHHUS CI0KHBIX 3JEKTPUUECKUX Lieneil. 3a1aun pa3HbIX
BUJIOB Ha OTMMCAaHUE MIEKTPUUECKUX LIeTIel OCTOSHHOTO IEKTPUUYECKOI0 TOKA € MOMOIIIbIO 3akoHa OMa
JUIs 3aMKHYTOM Lieny, 3akoHa J[xoyns — JleHua, 3aKOHOB MOCJI€0BATENILHOTO U MapajlIeIbHOTO
coequHeHuil. O3HakomiieHne ¢ npasuiamu Kupxroda npu pemenun 3agad. IloctaHoBka U pelieHue
(pOHTANBHBIX AKCIIEPUMEHTAIBHBIX 3a/lad Ha OIpeJesieHHe MOKa3aHWW NpHOOpPOB MpU H3MEHEHUH
CONIPOTHBIICHUS TEX WIHA MHBIX YYaCTKOB LIETIH, HA ONIPEIEIICHUE CONIPOTUBIICHUI yJaCTKOB LIETH U T. [I.
Pemenune 3amau Ha pacuer ywactka nenu, uMmeromedn OJIC. 3agaum Ha ONMCAHUE IOCTOSHHOTO
NIEKTPUYECKOTO TOKA B AIEKTPOJINTAX, BAKYyM€E, ra3ax, IOJyIIPOBOIHUKAX: XapaKTEpUCTHUKA HOCUTENEH,
XapaKTepUCTHKA KOHKPETHBIX sIBIEHUM 1 ap. KauecTBeHHBIe, SKCIIEpUMEHTANbHbIE, 3aHUMaTeNIbHbIE
3aJauy, 3a/1a41 ¢ TEXHUYECKUM CO/Iep’KaHHEeM, KOMOMHUPOBAHHbBIE 331a4H.




MarauTtHoe nosie.

3aﬂaq1/1 Pa3HbIX BUJ0OB Ha OINMMCAHWC MArHMTHOI'O IIOJII TOKAa U €ro HCﬁCTBHHI MarouTHagd WMHAYKOUSA U
MarHUTHBIN NOTOK, cuiia Amriepa u cuiia Jlopenna.

DNEKTPOMAarHUTHBIE KOJICOAHHS W
BOJTHBI.

3aiauu pa3HbIX BUAOB HA OMHCAHUE SIBJICHUS SJCKTPOMArHUTHOM MHAYKIIMH: 3aKOH 3JEKTPOMArHUTHOM
WHIYKIUU, npaBwio JIeHIa, WHIYKTUBHOCTh. 3aJaydl Ha TMEPEMEHHBIN J3JEKTPUYECKUN  TOK:
XapaKTEPUCTHKH TIEPEMEHHOTO JICKTPUUYECKOTO TOKA, JIEKTPUICSCKUE MAITMHBI, TpaHCHOPMATOP.

3ajmayn  Ha OMNHUCaHUE PA3UYHBIX CBOWCTB JJIGKTPOMATHUTHBIX BOJIH: CKOPOCTb, OTpaKECHHE,
nperomiieHue, HHTephepeHINs, TUPPAKITHS, TOIApU3aIKs. 3a1a4u 110 TEOMETPUIECKON ONTHKE: 3epKaia,
ontuueckue cxembl. Knaccudpukamus 3agau mo CTO u npumepsl X perieHus. 3aadu Ha ONpeesieHue
ONTHYECKON CXEMBI, COJEPKAIICHCS B «UEPHOM SIIHMKE»: KOHCTPYUPOBAHHE, TPHUEMBbI U TMPUMEPHI
pemenusi. KoHCTpyKTOpCKHE 3a1a4uul UM 3aJa4ll Ha MPOEKTHI: TJIOCKUN KOHAEHCATOP 3aJaHHOW €MKOCTH,
reHepaTophl PA3UUYHBIX KoJieOaHUM, TpHOOp [UII HU3MEPEHHsS OCBEIICHHOCTH, MOJENb Iepeaadn
AJIEKTPOIHEPTUU U JIP.

KBanToBrIie cBOMCTBA.

KBanToBbIe cBOMCTBa cBeTa. ATOPUTM perieHus 3aaa4d Ha ¢hoTodrddext. CoctaB aroma u siapa. SAnepHbie
peaknuu. AJTOPUTM PElIeHUs 3a/1a4 Ha pacdyeT JedeKTa MacC M SHEPreTHICSCKUNA BBIXO PEAKIINH, 3aKOH
paIMOaKTUBHOTO pacnaja. KadecTBeHHbIC, 3aHUMATENBHBIC 3aJadd, 3a7add ¢ TEXHUYCCKUM
coJiepKaHueM, KOMOMHUPOBaHHbIE 3a/Ia4H.




TemaTnueckoe niaanuposanme kypea "[IPAKTUYECKAS ®U3UKA"

Ne Pa3nen Kon-Bo

/i 4acoB
10 kaacc

1 duznyeckas 3anada. Kimaccuduxanms 3amad. 2

2 [IpaBuna u mpuemsl pemeHus: GU3NIECKUX 3a1ad. 2

3 Kunemaruka, mmHaMHuKa, CTaTHKA. 11

4 3aKOHBI COXPaHEHHUS. 7

5 CrpoeHue u cBOMCTBA ra30B, KUAKOCTEH U TBEPADIX. 6

6 OCHOBBI TEPMOIMTHAMHUKH. 4

7 [pencTaBneHne MPOCSKTA. 2
11 kaacc

1 Onextpuueckoe noje. [locrosuuslii anekTpuyeckuit Tok. [locrosuueiii anekrpuyeckuit | 11

TOK B pa3JIM4HbIX Cpelax.

2 MarnuTHo€ noe. 3

3 DNIEeKTPOMarHUTHBIC KOJICOAHUS W BOJIHBI. 12

4 KBaHTOBBIE CBOWCTBA. 6

5 3ammTa mpoeKTa. 2

HUTOI'O : 68 HACOB




Kanennapno-temarnueckoe miianuposanue kypca "[IPAKTUYECKASA PU3UKA"

10 kaace
Jara
No DopMmbl Bunper
I1aH ¢axr Tema

n/n Oopranusanyvun JACATCIIbHOCTH

1 UYro Ttakoe pusmueckas 3amada. Cocra
¢busnveckoi 3anaun. OusnyuecKas Teopus u N

03HABATEIBH
pereHue 3a1a4. 3HaueHue 3a/1a4 B 00yu4eHU! U Becera a1
xu3Hu. Knaccudukanus ¢pusnueckux 3aaad 1mo
JeSITeNbHOCTD
TpeOOBaHUIO, COJEPIKAHMIO, CTIOCO0Y 3a/IaHUsI U
pemenus. [IpuMepsl 3a1a4 BceX BUJIOB.

2 Cocrasnenne pusmueckux 3ama4. OCHOBHBIE NumuBunyan | [po6nemuo-
TpeboBaHUs K COCTaBIIeHUIO 3aaa4. CriocoObl 1 bHas paboTa | IIEHHOCTHOE
TEXHUKa COCTaBIIeHU 3a1a4. [Ipumepsr 3amad oOuieHue,
BCEX BUJIOB. MIPOEKTHAs

JIeSITeNbHOCTD

3 OO6uue TpeboBaHUS NPU PELICHUH (PU3HUECKUX

3amad. DTambl pEHIeHUs (U3MYECKOW 3a/IayuH.

PaGora c TexkcToM 3agaun. AHanu3 GU3MUECKOTO

ABJIeHUs; (OPMYIHUPOBKA WIEH peuieHus (TuiaH

pemenus). BrwimomHenne maHa — pemienus | becena

3agaur. YwucmoBou pacuer. Mcnosp3oBaHue

BBIYMCIIUTENIEHOM ~ TEXHUKH IS PacydeToB.

Amnanmu3 pemreHus u ero 3HaueHue. Odopmienne

peuIeHus. [To3naBarensH

4 TunuyHble HemocTaTku Tmpu  pemieHud U | [Ipakruuecko | as
opopmiIeHHH pelleHus (U3MYECKON 3ajauu. | € 3aHsATUE JeSITeNIbHOCTD,
W3ydyenne  mpumepoB — pelieHuss — 3ajad. MPOEKTHAas
Paznuunble mnpueMbl W COCOOBI  pELIEHUS: JESTENTbHOCTh
QITOPUTMBI, aQHAJIOTHH, reoMeTpUIecKre
npueMbl. MeTon pasMepHocTel, rpaduyeckue
pEIICHUS U T. [I.

5 [IpsimonuHeliHOEe paBHOMEPHOE IBUKEHHUE. Jlexuus
I'padmyeckoe npeacraBieHne NBUKEHUS U
pelIeHue 3a7a4 Ha paBHOMEPHOE IBUKEHHE
Pa3IUYHBIMU CcIIOCOOaMU (KOOPAUHATHBIN U
rpaduyeckuii).

6 ITpaktnuecko | ITpoGiaemHO-
Pemenue 3a1ay Ha onpeesieHne cpeaHeit € 3aHsATHe [IEHHOCTHOE
ckopoctH. ['padudeckuii cnocod onpeneneHus oOuieHue,
CpeIHEell CKOPOCTH. MIPOEKTHAsI

JIESITENIbHOCTh

7 Yckopenue. PaBHonepeMEHHOE IBUXKEHUE: Jlexkuus ITo3naBarensH
JBUKEHHE MTPH Pa3TOHE U TOPMOKEHUH. ast
[lepemerienue npu paBHOYCKOPEHHOM JESTENbHOCTh
JIBMOKCHUH.

8 KoopaunaTHbIN MeTO pelieH s 3a/1a4 10 becena [Tpo6nemHo-
MeXaHUKe. LIEHHOCTHOE

oOI1eHue,
MPOEKTHAs

JACATCIbHOCTDb




9 Pemienue 3a1a4 Ha OCHOBHBIE 3aKOHBI [Tpaktuuecko | IIpoGnemuo-
nuHaMHUKW: Hpl0TOHA, 3aKOHBI IS CHUT € 3aHATHe [IEHHOCTHOE
TATOTEHUS, YIIPYTOCTH, TPEHUsI, COTIPOTHBIICHUSI. oOrienue,

10 Pemenue 3a1a4y Ha IBIKCHUE MaTePHAIBHOM HPOCKTHAsI
TOYKH, CHCTEMBI TOUEK, TBEPJIOTO TeJa MO JIESTETbHOCTh
JNEUCTBUEM HECKOJILKUX CHUII.

11 3aj1a4n Ha OTIPE/ICIICHUE XapaKTePUCTUK
paBHOBECHS] (PU3NICCKUX CUCTEM.

12 3a1auu Ha IPUHIIUIT OTHOCUTEIBHOCTH:

KMHEMAaTHICCKUE W TUHAMUYCCKHE
XapaKTePUCTHKY JIBHKECHUS TeJa B Pa3HBIX
WHEPIHUATBHBIX CHCTEMAaX OTCUETA.

13 [ToxOop, cocraBnenue u peureHue no uatepecam | Uugusumyan | [lo3naBarensH
Pa3IUYHBIX CIOKETHBIX 3a/1a4: 3aHUMATENIBHBIX, | bHas paborta | as
IKCIIEPUMEHTAIBHBIX C OBITOBBIM COJICPKAHHUEM, JIESATEITLHOCTh
C TEXHHYECKUM W KPaCBEIUECKUM COJICPIKAHUEM,

BOCHHO-TEXHHYECKUM COJICPKAHUEM.

14 [Toxbop, cocTaBiieHne U PEIICHHUE 110 WHTEpEecaM

Pa3IUYHBIX CEOKETHBIX 3aJ1a4: 3aHUMATEIIbHBIX,
IKCIIEPUMEHTAIBHBIX ¢ OBITOBBIM COJICPIKAHUEM,
C TEXHUYECKHM M KPaeBEeTICCKUM COJICPIKAHUEM,

BOCHHO-TEXHHYECKUM COJICPIKAHUEM.

15 Krnaccudukarus 3a1ad o MEXaHuKe: pericHue Jlexmust [To3HaBarebH
3aJ1a4 CpeICTBAMH KHHEMATHKH, THHAMUKH, C ast
MTOMOIIIBIO 3aKOHOB, COXPaHCHHSI. JIeSITebHOCTh

16 3agaun Ha 3aKOH COXPAHEHUS UMITYJIbCa U IIpaktuuecko | [lo3HaBarenvH
pPEaKTHBHOE JIBUKCHHUE. ¢ 3aHATHE ast

17 3aaun Ha ompeesieHue padOThl K MOIIHOCTH. JIESITENLHOCTD,

MIPOCKTHAs

18 3afa4n Ha 3aKOH COXPAHEHUS U TPEBPAIICHUS ACATCIIbHOCTD
MEXaHHUYECKOW YHEPTHH.

19 Pemrenue 3amay HECKOJIBKUME CIIOCOOAMU. Bbecena [TpoGnemHO-
CocraBneHue 3a/1a4 Ha 33JJaHHbIC 00ObEKThI WIIH [ICHHOCTHOE
siBlIicHHsL. B3auMomnpoBepka peraemMbIx 3a1au. oOrieHne

20 3HaKOMCTBO C NpPHUMEpaMHu pelieHus 3amad no | becema [To3HaBarenbpH
MEXaHHKE MEXTYHAPOIHBIX OJIUMITHA]L. ast

JICSITEILHOCTb

21 Konctpykropckue 3a1aun Wumusuayan | [IpoektHast

pHas paboTa | JAEATEIHHOCTD

22 KoHncrpykTopckue 3amaun

23 KavecTBeHHbIC 3a/1auu Ha OCHOBHBIC MOJI0KeHUs1 | Mrpa [To3HaBaresnbH
¥ OCHOBHOE€ ypaBHEHUE MOJIEKYISIPHO- ast
kunetudeckoi Teopuu (MKT). JIEATENBHOCTb,

UrpoBas
JIESITENIbHOCTh

24 3amaun Ha OMKMCAaHKE MTOBEIECHUS UACATHLHOTO [Tpaktuuecko | [lo3HaBarenbH
ra3a: ocHoBHoe ypaBHeHue MKT, onpenenenue | € 3aHsATHE ast
CKOPOCTH MOJIEKYII, XapaKTEPUCTUKHU COCTOSTHUS JeSITeNTLHOCTD,
ra3a B M30MpoIleccax. MPOEKTHAs

25 3amaun Ha CBOMCTBA MAPOB: UCTIOIB30BAHUE JeSTENbHOCTh

ypaBHeHus1 MenneneeBa — Kianelipona,
XapaKTEPUCTUKA KPUTUYECKOTO COCTOSIHUS.




26 3agaun Ha onMcaHue sABIeHUN oBepxHocTHOTO | IIpakTnyecko | I[lo3HaBarenbH
cI10s1; paboTa CUIJI MOBEPXHOCTHOTO HATSDKEHUSI, | € 3aHATHE ast
KaIllWJUISIPHBIC SIBJICHUS, N30BITOYHOE JABJICHUE B JIESTENBHOCTD,
MBUIBHBIX IY3BIPSAX. 3a/1a4M Ha ONPEEIICHUE IIPOEKTHAst
XapaKTEPUCTUK BIAKHOCTH BO3yXa. JESTENbHOCTh

27 3a1auM Ha ONPEEIICHUE XapaKTEPUCTHK
TBEP/OIO TeJa: a0COIOTHOE U OTHOCUTEIILHOE
yIUIMHEHHE, TEIUIOBOE pacIIupeHHe, 3amnac
IPOYHOCTH, CHUJIA YIPYTOCTH.

28 KosmuecTBenHble 3amaun. YcTHbI auanor npu | Urpa Ilo3HaBarenbH
pelIeHUH KaueCTBEHHBIX 3ajad. ['paduueckue u ast
9KCIIEPUMEHTAJIbHBIE 3aJauH, 33Ja4d ObITOBOTO JIeSITENIbHOCTD,
COJIEPKAHHUSI. UrpoBas

JIeSITENIbHOCTh

29 KomOunupoBaHHble 3amaun Ha nepBblid 3akoH | IIpakrtuuecko | Ilo3naBarensH
TEPMOTMHAMHKH. € 3aHsATUE ast

30 3a7a4M Ha TEIUIOBBIE (BUTATENH. NEATENILHOCTD

31 KoHncTrpykTopckue 3amaun WnmuBunyan | [IpoextHast

bHas paboTa | IEATEIHHOCTh

32 KoHncTrpykTopckue 3amaun

33 IIpaktuuecko | IIpoexTHas
[IpakTHdeckas 4acTh: IOArOTOBKA BBICTYTUICHHS

e 3aHaTHe JCATCIIbHOCTD

34 IIpakTrueckas 4acTh: Npe3eHTALMS BBICTYIUICHUS

Kanenpapuo-remarudeckoe mianuposanme kypca "[IPAKTUYECKASA ®U3UKA"
11 knacc
Ne Jlara dopMbl Bugpl
IUIaH (daxt Paznen

n/n OpraHu3aluy | JesTeIbHOCTU

1 XapakTepucTuka peleHus 3a7ad  pasfena: Becea
oO11iee U pazHoe, IPUMEPHI U IPUEMBbI PEILICHHSL.

Ilo3naBarensH

2 3ajaun  pasHbIX  BUAOB  Ha  onucaHue | Jlexumsa a1
JIEKTPUYECKOTO noss Pa3IUUHBIMU EATEIBHOCTD
CpeACTBaMU: 3aKOHAMHU COXpAaHEHMs 3apsala U
3akoHoM  KynoHa,  CHJIOBBIMH  JIMHUSIMH,

HaIPsDKEHHOCTBIO.

3 3amjauM  pasHbIX BUAOB Ha onucaHue | MumuBupyan | ITpoGiaemHO-
IEKTPUUECKOTO noss pasnuYHBIMU | bHas padoTa | IEHHOCTHOE
CpEICTBaMU: Pa3HOCTHIO MOTEHIIHAJIOB, oOrieHue,
JHEpruen. MPOEKTHAsI

JIeSITEeNbHOCTD

4 Pemienne 3amau  Ha  omumcanue  cucreM | [Ipaktuyecko | IlozHaBarenbH
KOHJICHCAaTOPOB. € 3aHsATHe ast

5 HESATEIILHOCTD,
3aKOHBI TOCJIEOBATEIBHOTO U MapalieIbHOTO
COCIMHEHU. MpocKTHAA

JIeSITeNbHOCTD

6 3amaun  pasHBIX  BUAOB  Ha  omucanue | Mrpa [To3naBarenbH
IEKTPUUECKUX Henen HOCTOSTHHOTO ast
NIEKTPUYECKOT0 TOKA C MOMOIIBI0 3akoHa Oma JIeSITEIbHOCTD,
JUIsl 3aMKHYTOM LIETIH. UrpoBast

JACATCIIBHOCTD




7 3amaun  pa3Heix  BuAoB  Ha  onucanue | [Ipakrnuecko | [lo3naBarenbH
IIEKTPUUECKUX nernei MOCTOSTHHOTO | € 3aHATHE ast
IEKTPUYECKOTO TOKa C IOMOLIBIO 3aKOHA JESITENbHOCTD,
Jxoyns — Jlenua, pacuer KIIJg MIPOEKTHAs
IEKTPOYCTAHOBOK. JIESITENIbHOCTh
8 Koncrpykropckue 3agaun NunuBunyan | IIpoektHas
pHas paboTa | IEATEIBLHOCTh
9 Pemenue 3amau Ha pacyer ydactka 1uenwu, | [Ipaktudecko | [lo3naBarenbh
nmeromen DJ1C. € 3aHATHE ast
10 IlocranoBka ®  pemeHue  (POHTAIBHBIX eI TENbHOCTD,
9KCIEPUMEHTAJbHBIX 3aJjad Ha OIIpEleIeHNe IIPOEKTHAsI
MOKa3aHui mpubOpoB. JIESITENIbHOCTh
11 3anaun Ha OTIHCaHKE nocrostHHOTO | becena [Tpo6nemHO-
JNEKTPUYECKOTO  TOKAa B DJIEKTPOJIUTAX, LIEHHOCTHOE
BAaKyyMe, ra3ax, noJynpoBOJHHUKAX. oOuIeHne
12 3amaun  pasHeIX BuAOB Ha  onucanume | IIpaktmuecko | ITo3naBatenbH
MarHUTHOTO TOJS TOKa M €ro ACWCTBHsS Ha | € 3aHATHE ast
pOBOJHHMK ¢ TOKOM. Cuna Amnepa. JIeSATENBHOCTD,
13 3ajaud  pasHBIX ~ BHJIOB  Ha  OIMCAHHUE IPOEKTHAs
MarHUTHOTO TIOJIi TOKa M €ro JeMcTBUS Ha JIeSITENTbHOCTh
JBMOKYIIMCS 3apsia: cuia JIopeHia.
14 Pemenue rpaduueckux 3amad Ha onpenenenue | [Ipaktuuecko | ITo3naBarenbH
cuibl Amrnepa u cuisl JlopeHia. € 3aHATHE ast
JIeSTENBbHOCTD,
MIPOEKTHAs
JIeATENbHOCTh
15 3amaum pa3HBIX BUJIOB Ha oOmHUcaHue sBiieHHs | becena [TpoGnemHO-
3JIEKTPOMArHUTHOW MHAYKIMHU U CAMOUHIYKIIMH: LIEHHOCTHOE
3aKOH JJIEKTPOMAarHWTHON WHAYKLIHH, IPABUIIO oOuieHue
JleHua, UHAYKTUBHOCTb.
16 3ajaud Ha IIEpEeMEHHBIM auieKTpudeckuil Tok: | IIpaxtnuecko | [lo3HaBaTenbH
XapaKTEPUCTUKU MEPEMEHHOTO 3JIEKTPUYECKOTO | € 3aHATHE ast
TOKaA. JIeSATENbHOCTD,
MIPOEKTHAs
JIeSATENbHOCTh
17 3afga4u Ha MEPEMEHHBIN JIEKTPUUYECKUI TOK: NumuBunyan | IIpoGnemuo-
ANIEKTPUYECKHE MAIIMHBI, TpaHchopmaTop. pHas paboTa | [EHHOCTHOE
oOI1IeHHE,
MIPOEKTHAs
JIeSATENbHOCTh
18 3ajaun Ha omnMcaHue pa3iIuuHbiX cBOMCTB | [Ipakrnuecko | [lo3HaBarenbH
JIEKTPOMAarHUTHBIX BOJIH: CKOpPOCTb, | € 3aHATHE ast
OTpakeHHe, MpeJoMJIeHHe, HuHTepdepeHus, JESATENBHOCTD,
T PAKIHs, MOJSIPU3ALIHSL. IIPOEKTHAsI
19 3amaud 10 reOMETPUYECKON OINTHKE: 3epKaa, JESATENBHOCTD
IPU3MBL, JIMH3bI, ONITHYECKUE CXEMBI.
20 3ajaud Ha OINMCaHUE pa3IMYHbIX CBOWCTB | becena [TpobnemHo-
9JIEKTPOMArHUTHBIX ~ BOJIH:  MHTepdepeHuus, LIEHHOCTHOE
JIVICTICPCHSL. oOrieHne
21 3ajaud  Ha OIMCAaHUE pa3JIM4YHBIX CBOWCTB

OJICKTPOMAIrHUTHBIX BOJIH: ,Z[I/I(I)paKI_[I/ISI,

noJrsipu3anus.




22 3amaun Ha ompeaereHue onTHUeckod cxemsl, | [Ipaktnuecko | Ilo3HaBaTenbH
conepxaneics B «4EPHOM SIIUKE»: | € 3aHATHE ast
KOHCTPYHpPOBaHWE, TPUEMBI W  MPHUMEPHI JESTeITLHOCTD,
pelIeHusl. MPOEKTHAs

23 DKCIepUMEHTAIBHBIE 33/1a4U C UCIIOJIb30BAHUEM JESITCIIBHOCTh
pubOpOB.

24 Knaccuduranus 3amad mo CTO u npumepsr ux | Mrpa [To3HaBarenbH

peLICHUS. as
JESTEITLHOCTD,
UTpOBasI
JICSITEIIHOCTh

25 Koncrpykropckue 3agaun. NumuBunyan | IIpoektHas

pHas paboTa | IEATENBbHOCTh

26 KoncTpykTopckue 3aaaun.

27 . Jlexmusa ITo3HaBarensH
KBanTOBEIE CBOMCTBA cBeTa. Pemenue 3a1a4 Ha a5
dboTodrddext u xapakTepucTUuKu (HOTOHA. eSTENBHOCTE

28 [Tpaktnyecko | [lo3HaBaTenbH

€ 3aHsATHE ast
Pemenue 3a1a4 Ha XapaKTepUCTHKHU (OTOHA.
JIESTEITLHOCTD,
MIPOEKTHAs
JIEATSITLHOCTh

29 Jlexumst [To3HaBarenbpH
CocraB aroMa u sipa. SaepHble peakuun. a5
Pemenue 3a1a4 Ha aTOMHYIO U SIIEPHYIO QUBHKY. eATETBHOCTD

30 AJNTOpPUTM peIIeHus 3a/1a4 Ha pacueT aedexra IIpaktuuecko | [lo3naBarenbH
MAacC ¥ SHEPreTUYECKUI BBIXOJ PEAKIIUN. € 3aHATHC as

JeSITeNIbHOCTD,

31 AnropuT™M  pemieHus ~— 3afad = Ha  3aKOH MPOEKTHAsI
PaJMOaKTUBHOTO pacmaja. JESITeNIbHOCTh

32 Koncrpykropckue 3agaum. NumuBunyan | IIpoektHas

pHas paboTa | IeATENHbHOCTh

33 WuguBunyan | [IpoextHas
[ToaroToBKa BBHICTYILICHUS.

bHas paboTa | IEATEIBLHOCTh
34 Kondepenmus

3anuTa IpoeKTa.
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