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IHosicHUTEABLHAA 3AIINMCKA

OnHO M3 TpyIHEHIIUX 3BEHHEB Y4eOHOTO MpOLEcca — HAyYUTh YYalluXcs pemarh 3aaaud. Pusnyeckas 3ajada — 3TO CUTyaunus, TpeOyromas OT ydaliuxcs
MBICTUTEIbHBIX U MPAKTHYECKUX ICWCTBUH Ha OCHOBE 3aKOHOB M METOJOB (PM3MKH, HANpPABJICHHBIX HA OBJIQJCHHE 3HAHMAMHU O (U3UKE M HA Pa3BUTHE
MbIIIeHUs. XOTs CIOCOOBl PEHIeHUs] TPaJUIIMOHHBIX 3a/lad XOPOIIO HM3BECTHBI (JOIMUECKUH (MaTeMaTUYECKUIl), IKCIEPUMEHTANbHbIN), HO OpraHu3alus
JESITEIbHOCTH yYalllUXCsl [0 PEIICHUI0 3aJad SBJSETCS OJHUM M3 YCJIOBUM oOecreueHus INIyOOKMX M HPOYHBIX 3HAaHUU y ywammxcs. CerojHs 3HaHud
yyamuxcs o (GU3MKe sIBHO IEMOHCTPUPYIOT Bce 0OMbIIyI0 AudpepeHnnaniio BEITYCKHUKOB TI0 KaueCTBY MOATOTOBKHU. [IpociexxuBaercsi TEHASHIHS IBHOTO
pocTa KayecTBa MOJArOTOBKM CHJIBHOM I'pYNIbl yYaluXcs M Bce OoJblliee OTCTaBaHWE OT HUX IPYMI BBITYCKHUKOB C YAOBJIETBOPUTEIbHBIM U HEY/OBIE-
TBOPUTEIBHBIM YPOBHSIMHM NOArOTOBKU. [Ipruem panee 310 oTcTaBaHue ONPEEISUIOCh B OCHOBHOM KaK KaueCTBEHHBIN MOKa3aTellb, T.€. ciladble yJyaliuecs jae-
Jany OOJIbIlIe BBIYUCIUTENBHBIX OUIMOOK, HE MOTJIM JIOBECTH JI0 KOHIA penieHue. [locreneHHO kapTMHA MEHSETCS B CTOPOHY KOJIMYECTBEHHBIX I10KazaTesei,
BBIJICJISIFOTCS LIEIbIE TEMBI U DJIEMEHTBI COACPKAHUSA, KOTOPBIE «BBINANAOT» U3 IOJIS 3pEHUS BCEW ITOM IPYIIIBI BBIITYCKHUKOB, OHM HAYMHAIOT OTCTaBaTh HE
TOJIBKO IO Ka4€CTBY MOATOTOBKH, HO U 110 00bEMY 3HaHUI.

DOneKTUBHBIN Kypc «TBopueckue 3amaun mo ¢usmke» paccuyuTaH Ha ydamuxcs 11 kiaccoB o0mieoOpa3zoBaTenbHbIX yupexaeHuid. [IporpamMa cocraBieHa Ha
ocHoBe miporpamm: B. JI. Opnos, FO. A. Caypos, «Metozas! pemienns puzndeckux 3amaa», M., [Ipoda, 2005 rog u H. W. 3opun. DnextuBHbIN Kypc «MeToabl

pemenus pusnueckux 3agad: 10-11 kmaces», M., BAKO, 2007 rox (MacTepckast yauTesnsi).

Ienb gaHHOTO Kypca yriiyOuTh M CUCTEMAaTH3UPOBATh 3HaHMS ydamuxcs 11 kiaccoB 1o (u3uke myTeM penieHus pa3sHooOpa3HbIX 3a/1ad U CIOCOOCTBOBATH MX
npodeccuoHaIbHOMY OTIPEENICHUIO.

Ero ocHoBHast HampaBJIEHHOCTh - MOATOTOBUTH ydammuxcsa K EI'D ¢ omopoli Ha 3HaHUS M YMEHHS y4alluxcs,, TpHOOpEeTeHHbIE TTPU M3y4eHuH (usuku B 7-9
KJIaccax, a TaKke yriayOJaeHUIo 3HaHUI 10 TeMaM Npu u3ydeHun Kypca ¢usuku B 10-11 xmaccax. Hacrosmuii Kypc paccunTad Ha mpernojaBanie B oobeme 33
4yacoB. 3aHATHs IPOBOIUTCS | 4ac B HEIEIIO.

esn kypca:

1. pa3BuTHE MO3HABATENBHBIX WHTEPECOB, MHTEIICKTYalIbHBIX U TBOPUYECKUX CIOCOOHOCTEH B mpoliecce peuieHus (U3nyYecKux 3ajqad U CaMOCTOSTEIILHOTO
IPUOOpETEeHUsT HOBBIX 3HAHMIA,

2. COBEpILIEHCTBOBAHME MOJIyYEHHBIX B OCHOBHOM Kypce 3HaHHI U YMEHUI;
3. ¢dopMHupoBaHUE MpeACTaBUTENEH O MOCTAHOBKE, KiIaccu(UKaIUii, MpreMax U MEeTo/1axX pelleHns (U3nYecKux 3a/1ad;

4, MNPUMCHATH 3HAHUS 110 (I)I/IBI/IKC JJIA OOBSICHEHMS SIBIICHHI npupoanl, CBOMCTB BCIICCTBA, pCHICHUA (bI/I3I/I‘-IeCKI/IX 3aga4d, CaMOCTOATCIBHOI'O HpI/IO6peTeHI/IH n
OILICHKH HOBOM I/IH(I)OpMaI_II/II/I (I)I/ISI/I‘ICCKOFO COACPIKAHUA.

3agaum Kypca:



1. yriyOneHue u cucTeMaTu3aus 3HaHUH yJaruxcs;
2. YCBOCHHE y4YaIIUMHUCS OOIIUX aIrOPUTMOB PEIICHUS 3a1a4;
3. oBJIaJIcHUE OCHOBHBIMU METOJIaMU PEILICHUS 3a/1a4.

[Tporpamma >JEKTHBHOTO Kypca COCTaBIICHA C YY€TOM TOCYAapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAAPTa M COJECP)KaHUEM OCHOBHBIX MPOTpaMM Kypca (GU3UKH
0a30Boii 1 PO HMITBHON MIKOJIEI. OHA OPUEHTUPYET YIUTEIS HA NalbHEHIIIEe COBEPIICHCTBOBAHUE YK€ YCBOCHHBIX yJUAIIUMHUCS 3HAHUW W yMeHUH. J1Jis1 3T0TO
BCsI TIporpamMma JIeJIUTCS Ha HECKOJIBKO pas3fienioB. B mporpaMmMe BbIIeNIEHB OCHOBHBIE pa3zelibl MIKOJIHHOTO Kypca (pU3WKH, B Hauaje M3Y4EHHUS KOTOPBIX C
yUYalIUMHCS TOBTOPSIOTCS OCHOBHBIE 3aKOHbI W (QopMmynbl JaHHOro paszaena. Ilpm moxbope 3amad Mo KaxAoMy paszielly MOXHO MCIOJIb30BaTh
BBIYUCIIUTENIbHBIE, KAYECTBEHHBIE, TpaduuecKue, SKCIIEpUMEHTAIbHbBIC 3a/Ia4H.

B nHauane usydeHust Kypca JaeTcsl ABa ypokKa, I€JIbI0 KOTOPBIX SIBJISETCS 3HAKOMCTBO YYAIlUXCS C TOHATHUEM «3a7ayay, UX KIacCHU(PHUKAIUel U OCHOBHBIMU
crocobamu pemieHus. boiblioe 3HadeHHe JaeTcsl aJrOpUTMY, KOTOPBIM (OPMHUPYET MBICIUTENbHBIE ONEpallMy: aHAIW3 YCIOBUA 3aJaud, AOrajka, MpOeKT
pelIeHUs, BbIABUKEHUE TUIIOTE3bI (PELIeHHE), BBIBO/I.

B 11 xnacce mpu pelieHuu 3ajad 0co00e BHUMaHUE YAESETCS MOCIEN0BAaTeIbHOCTH NEHCTBUM, aHANM3y (U3NYECKOTO SIBJIEHUS, IPOTOBAPUBAHUIO BCIYX
pellleHus, aHalW3y MOJy4eHHOro oTeera. Ecim B Hauane pasgena A WUIIOCTPAllMU MCIOJB3YIOTCS 3aJaud U3 MEXaHUKH, MOJIEKYISpHOHN (usmkwy,
AIIEKTPOJAMHAMUKH, TO B JAJbHEWIIEM pellaloTcs 3aJayd U3 pasnenoB kKypca ¢usuku 11 kmacca. Ilpu nmoBropeHnu o6001Iat0TCs, CUCTEMATH3UPYIOTCS Kak
TEOPETUYECKUI MaTepuas, TaKk W MPUEMbl pelIeHUs 3ajay, MPUHUMAIOTCS BO BHUMAHUE 1I€TTU MOBTOPEHUS IPU MOJATOTOBKE K €IMHOMY IOCYAapCTBEHHOMY
sk3ameny. [Ipu pemennn 3aa4 Mo MexaHuKe, MOJIEKYISIpPHON QU3KKe, 3JEKTPOJMHAMUKE TJIaBHOE BHUMaHKE oOpamaeTcst Ha (OpMUPOBaHUE YMEHUM pelaTh
3a/laui, Ha HAKOIUJICHHE OTbITa pPEIICHUs 3aJad Pa3InyHOW TPYAHOCTU. B KoHIle u3ydeHHs ocHOBHBIX TeM («KuHematnka m auHamukayn, «MonekymspHas
¢buznka», «INEKTPOAMHAMHKA) IIPOBOJISTCS UTOTOBBIC 3aHATHS B (JOpME MPOBEPOUYHBIX PabOT, 3a7jaHKsI KOTOPBIX COCTABIIEHBI HA OCHOBE OTKPBITHIX 0a3 EI'D
o ¢usuke yactu «B» u gactu «Cy». PaboThl paccunTansl Ha 1Ba yaca, coaepxkar oT 5 no 10 3amau, na BapuanTta. [locie uzydenust HeOonbIIUX TeM («3aKOHBI
coxpanenus. ['mapocraruka», «OCHOBBI TEPMOJUHAMUKNY, «BOJTHOBBIE U KBaHTOBBIE CBOWCTBA CBETa») MPOBOAATCA 3aHATUS B (popMe TecTOBOM padoThl Ha 1
yac, cojeprkaniei 3aganus u3 EI'D (dacte «A» 1 gacth «B»).

Conep:xanue nporpamMmbl
1. ®duznueckan 3agaua. Kinaccupukanus 3agau (1 yaca)
2. [IpaBuja u npuemMsbl Bcex BUAOB 3a/1a4 (3 yaca)

UYro takoe ¢usnueckas 3amada? CocraB ¢usmueckoil 3anaun. Knaccudukanus ¢uszndeckux 3anad Mmo TpeOOBaHHIO, COJEPIKAHHUIO, CIOCOOy 3alaHus U
pewmenus. [Ipumepsl 3a1a4 Bcex BUIOB.



OOmme TpeboBaHMs NMpU peleHuN GU3NIECKUX 3a7ad. DTanbl PEHICHUs 3a/laui. AHAIN3 PElIeHUs U 0(OpMIIEHUE pelieHNs. Pa3nu4Hble IpueMsl U CriocoObI
pelIeHHs: TEOMETPUIYECKUE TIPUEMBI, AITOPUTMBI, AaHAJIOTUH.

3. lmHamuka u cratuka (4 gyaca)

Pemenue 3agau no anroputMmy Ha 3akoHbl HbIOTOHA ¢ pa3iMyHBIMU CHUJIaMM (CHJIBI YOPYTOCTH, TPEHHUS, CONPOTUBIEHUs). KOoOopIuHATHBIN METO/ perieHus
3ajad 0 AMHAMUKE 110 allTOPUTMY: HAKIIOHHAs IUIOCKOCTh, BEC TEJIA, 3a/1a4u ¢ OJI0KaMU U Ha CBSI3aHHbBIC Tella.

Pemenue 3amau Ha JBHXKEHHE IOJ JAECUCTBHUE CHUJI TATOTEHHS: CBOOOJHOE MaJeHHUE, IABM)KEHHUE Teja, OpOLIEHHOTO BEPTHKAJIbHO BBEPX, JIBUKEHHE TeEIa,
OpOILIEHHOTO MOJ YIJIOM K FOPU30HTY. AJTOPUTM pPELIEHHs 3aJad Ha ONpeJeIeHHe NaIbHOCTH MOJieTa, BpEMEHU MO0JIeTa, MaKCUMAJIbHON BBICOTHI MOIbEMaA
Tena. JIBukeHHe MaTepuaJbHOM TOUKM MO OKpyxkHOcTU. [lepuon oOpamienuss u vacrota oOpamieHus. [lukimmdeckass yactoTa. YTjaoBas CKOPOCTb.
LenTpocTpemurensHoe yckopenue. KocMudeckue ckopoctu. Perenrne acTpoHOMMUYECKUX 3a/1a4 Ha IBUYKEHUE TIAHET U CIYTHUKOB. Y CIIOBUSL PABHOBECHS TEJL.
MowmenT cunbl. LleHTp TspkecTu Tena. 3agaun Ha ONpeJieIeHne XapaKTepUCTUK paBHOBECUS (PU3NUYECKUX CUCTEM M allTOPUTM UX PEIICHHUS.

4. 3akoHbI coxpaHeHusi (4 yaca)

Nmnyabce. 3akoH coxpaHeHusi umMmyJibea. Mmmynbe Tena u uMmnyinbsc cuiibl. Pemenue 3aiad Ha BTopoil 3akoH HbpioToHA B mMmynbcHON dopMme. 3aMKHYTbIE
cucTteMbl. AOCOJIIOTHO YIPYroe U HEYIPYyroe CTOJKHOBEHUs. AJTOPUTM pellIeHHe 3aJad Ha COXPAaHEHUE UMITYJIbCA U PEaKTUBHOE JABUKECHHUE.

5. CTpoeHue U CBOiiCTBA ra3oB, ;KHIAKOCTel H TBEPABLIX Tea (3 yaca)
Pemienue 3a/1ad Ha OCHOBHBIE XapaKTEPUCTHKH MOJIEKYJI Ha OCHOBE 3HAaHHH MO XUMHH W (pu3uKu. Pemenune 3amad Ha ONMKMCaHUE TIOBEICHUS HICATbHOTO Ta3a:
ocHoBHOe ypaBHeHne MKT, ompenereHre CKOPOCTH MOJICKYJ, XapaKTEPUCTHKH COCTOSHHS ra3a B H30mpoleccax. | paduyeckoe penieHwe 3aaad Ha

H30IIPOLCCChI.

AJ'IFOpI/ITM p€micHuda 3aaad Ha OIPEACIICHHUEC XapaKTCPUCTHUK BJIAXKHOCTH BO3ayXa. Pemenne 3a/la4 Ha OIIPCACIICHUC XapPaKTCPUCTUK TBépI[OFO TEJa:
a0COJIFOTHOE U OTHOCHUTEILHOE YAUIMHCHUEC, TCIIOBOC paCIIUPCHUE, 3allaC ITPOYHOCTH, CUJIA YIIPYT'OCTH.

6. OcHOBBI TepMOIHMHAMHKH (3 Yaca)

BHyTpCHHHH OHCPIrus OJHOATOMHOI'O rasa. PaboTa M KOJIMYECTBO TEIIOTHI. AJIFOpI/ITM peuieHus 3aga4 Ha YpaBHCHHUC TCIIJIOBOI'O bajaHca. HepBLIﬁ 3aKOH
TECPMOJUHAMUKHU. A,I[I/Ia6aTHBII>'I mmponecc. Tennosie aBurarenau. Pacuer KHI[ TCIIJIOBBIX YCTAHOBOK l"pa(bI/IquKI/IM CII0CO00OM.

7. JnekTpUUYeCcKoe U MATHUTHOE 1moJis (3 yaca)



3azauM pa3HbIX BUI0B HA OIMCAHKUE 3JIEKTPUUECKOTO NOJISI pa3IMYHBIMU CPEICTBAMU: 3aKOHAMHU COXpaHEHUs 3apsja U 3akoHoM KynoHa, CUJIOBBIMU JTMHUSIMU,
HaIPSDKEHHOCTBI0, Pa3HOCTHIO NMOTEHIIUAJIOB, SJHEPTUENH. AJITOPUTM PELLIEHUS 3ajay: AMHAMUYECKUI U 3HepreTuueckuil. Pemenue 3agad Ha onucaHue CUCTEM
KOHJICHCATOPOB. 3aJ1auy pa3HbIX BUJOB HA ONKMCAHUE MarHUTHOIO I0JIS TOKA: MarHUTHAs! MHYKIUS U MarHUTHBIN NIOTOK, cuiia Amnepa u cuia JlopeHua.

8. IlocTosIHHBII dJIeKTpHYecKHii Tok (4 yaca)

3a)1aq1/1 Ha paSJII/I‘-IHI)Ie HpI/IeMI)I pvaeTa COHpOTI/IBJICHI/ISI CJIOKHBIX BHGKTpI/I‘-IeCKI/IX ueneﬁ. 33.[{3}11/1 pa3HI)IX BHUJIOB Ha OIIMCAHHUC BJICKTpI/I‘IeCKI/IX HGHGIZ
MMOCTOSTHHOTO JIEKTPUUYECKOTO TOKa € MOMOIIbIO 3akoHa OMa JjIsl 3aMKHYTOMU 1enH, 3akoHa J[xoyns — JIeH1a, 3aKOHOB MOCJIEI0BATEILHOTO U MapauIeIbHOTO
COEIMHEHUI.

9.9/1eKTpOMarHUTHbIE K0JIe0aHusl U BOJIHBI (8 YacoB)

3anauv pa3HBIX BUJOB HAa ONUCAHHE SIBICHUS SJIEKTPOMAarHUTHOM HHIYKLMH: 3aKOH AJIEKTPOMAarHUTHOW WHAYKIMH, MpaBuUio JIeHna, WMHIYKTHUBHOCT.
VYpaBHeHHE TapMOHMYECKOTO KOJI€OAaHMSI M €ro peuieHHe Ha MpUMepe 3JIeKTPOMarHUTHBIX KoJsieOaHuil. Pernenue 3amau Ha XapaKTEepUCTUKHM KojeOaHUH,
nocTpoeHue rpaduxos. [lepeMeHHbIN 3NEKTPUUECKUN TOK: PELICHHE 33/1a4 METOJOM BEKTOPHBIX JUArpaMM.

KanennapHo-teMaTnyeckoe niaHupoBaHme.

Ne Conep:xanue o0yuenusi. Paznesnnl. Tembl Hdara
n/n Ilian | dakr
duszuveckas 3agava. Knaccupukanus 3agay. (1)

1.1 | ®usudeckas Teopus U pelieHue 3aaad. [Ipumepsl 3a1a4

BCEX BHJIOB.

IIpaBuiia u npueMbl pelieHUs 32124 Bcex BUAOB. (34)
3.1 | OOmme TpeboBaHUs IPU PEIICHUU 3a7ay.
4.2 DTanbl pelieHus 3aaad.
5.3 | AHanu3 peleHus 3a/1a4 U €ro 3HaYCHHE.
Jlunamuka u cratuka. (44)

6.1 | KoopauHAaTHBIM METOI PeIICHHUS 3a/ay.
7.2 | Bagauu Ha Ompe/eleHHe XapaKTePUCTUK PaBHOBECHUS

(U3HYECKUX CUCTEM.
8.3 | Bagauu HaA MPUHUUT OTHOCUTEIHHOCTH:

KMHEMAaTUYEeCKUE U TMHAMHYECKHE XapaKTePUCTUKHI

JIBUPKCHHSI TeJIa B PA3HBIX CUCTEMaX OTCYETaA.
9.4 ITogbop u cocTaBineHNE CIOKETHBIX 3a7ad.




3aKkoHbl coxpaHeHus. (44)

10.1 | Knaccudwukaius 3a1aq no MexXaHuke.
11.2 | Bamaun na 3CH u peakTUBHOE JIBHXKEHHE.
12.3 | B3aumomnpoBepka pernraeMbIxX 3a1ad.
13.4 | 3HaKOMCTBO C IPUMEPAMU PEIICHUS 33/1a4 [10 MEXaHUKE
pecyOIMKAHCKUX W MEXKTYHAPOTHBIX OJIMMITAA].
CTpoeHue U CBOICTBA ra3oB, JKHAKOCTeH 1 TBePAbIX TeJl. (34)
14.1 | KadecTtBeHHEBIE 3a1a4n Ha OCHOBHBIE 1010 KeHnsT MKT.
15.2 | 3amaun Ha omMcaHHeE MMOBEACHUS UIEAILHOIO Ta3a.
16.3 | 3amaum Ha CBOWCTBA MMapoB.
OcHoBbI TepMOAUHAMMKH. (34)
17.1 | KomOuHupoBaHHBIE 3a/1a4M Ha EPBBIN 3aKOH
TEPMOIMHAMUKH.
18.2 | 3amauu HA TEIUIOBBIE JIBUTATEIIH.
19.3 | KoHCTpyKTOpCKHE 3a/1a4M U 33/1a9H HA TPOCKTHI.
JJIeKTPUYECKoe U MATHUTHOeE moJie. (34)
20.1 | 3amaum pa3HBIX BUJIOB Ha OMUCAHUE YICKTPUICCKOTO
OJIA.
21.2 | 3amgaum pa3HBIX BUAOB Ha OMHMCAHUE MarHUTHOTO TIOJIA.
22.3 | Pemenne kaueCTBEHHBIX U DKCIIEPUMEHTAIBHBIX 33]1a4.
ITocTOAHHBIN YJIeKTPUYECKUN TOK. (44)
23.1 | 3agauu Ha pa3IUYHBIC IPUEMBI pacueTa COTPOTUBIICHUS
ANEKTPUICCKUX IICTICH.
24.2 | O3HakomsieHue ¢ npasuiamu Kupxroda.
25.3 | Pacuer yuactka nenu, nmeroniei JJ[C.
26.4 | 3agaun Ha OMUCAHUE MOCTOSIHHOTO JIEKTPUYECKOTO TOKA
B cpejax.
JIEKTPOMArHUTHBIE KoJ1e0aHus M BOJIHBI. (84)
27.1 | 3agauu Ha onucauue sgBieHuss DOMU.
28.2 | 3ajmaun HaA TIEPEMEHHBIN TOK.
29.3 | 3agauu Ha ONMMCAHUE PA3TUYHBIX CBONCTB
AIIEKTPOMArHUTHBIX BOJIH.
30.4 | 3agauum Ha OMMCaHUE PA3TUYHBIX CBONCTB
AIIEKTPOMArHUTHBIX BOJIH.
31.5 | 3agaum Mo reoMeTpPUUECKOl ONTHKE.
32.6 | 3agaum Mo reOMeTPUUECKOI ONTHKE.




33.7

Knaccudukarus 3agad mo CTO.

34.8

Knaccudukanus 3agad mo CTO.




	Пояснительная записка
	Элективный курс «Творческие задачи по физике» рассчитан на учащихся 11 классов общеобразовательных учреждений. Программа составлена на основе программ: В. Л. Орлов, Ю. А. Сауров, «Методы решения физических задач», М., Дрофа, 2005 год и Н. И. Зорин. Эл...
	Задачи курса:
	1. углубление и систематизация знаний учащихся;
	2. усвоение учащимися общих алгоритмов решения задач;
	3. овладение основными методами решения задач.
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