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IHosicHuTeNLHAA 3aNIUCKA

AKTYyaJnbHOCTb IPOrPaMMBbI

[Iporpamma 3JIE€KTUBHOTO Kypca UMEET COIMANTbHYIO 3HAYMMOCTh JIJISI HAIIIETO
oO11ecTna.

PoccuiickoMy ~ oOmiecTBy  HY>KHbl ~ OOpa3oBaHHBIE, = HPABCTBEHHBIE,
NPEANPUUMYUBBIE  JIIOAM, KOTOPhIE MOTLYT CaMOCTOSITEJIbBHO  MPUHUMATH
OTBETCTBEHHBIC PEIICHUS B CHUTYyalUsX BBIOOpa, MPOTHO3UPYS HX BO3MOXKHBIC
nocieacTBus. OAHOM M3 3a7a4 CEroJIHSIIHETO 00pa30BaHMS — BOCIUTAHHUE B
y4daieMcs CaMOCTOSITEIbHONU JTMYHOCTH.

[Ipemmaraemass mporpaMma  CIOCOOCTBYET  pPa3BUTHIO Y yYaIIUXCS
CaMOCTOSATEILHOTO MBITIUICHHS, (OPMHUPYET Y HHX YMEHHS CaMOCTOSTEIHLHO
npuoOpeTaTh M MPUMEHATHh IOJNY4YEHHBbIE 3HAHUS Ha TNpakTuke. Pa3Butue u
dbopMHpOBaHUE BHIIICYKa3aHHBIX YMEHHUIA BO3MOXKHO 0JIaro1apsi CTUMYJIHPOBAHUTO
HAy4YHO-TI03HABATEILHOTO UHTEPECA BO BpEMs 3aHSITHH.

3aHATHS Ha DSJEKTHBHOM KypCce HWHTETPUPYIOT TEOPETHUYSCKHE 3HAHHMS U
MPAKTUYCCKUE YMEHUS YUaIIUXCs, a TAKXKE CIIOCOOCTBYIOT (POPMUPOBAHUIO y HUX
HABBIKOB perieHus GU3NIEeCKUX 3a/1ad.

eneBass aymgutopus: yuammecs 11 kiaccoB 001eo0pa3oBaTeIbHBIX
OpraHU3AIUN.

Bcero yacoB Ha u3yueHue nporpamMmbi: 34
KoanuecTtBo 4acoB B Hejpeaio: 1
PaGouass mporpamma sjexkTuBHOro Kypca mo ¢(usuke «Dusmka B 3amagax»

COCTaBJICHA HA OCHOBC

o «lIporpammel anekTUBHBIX KypcoB. ®dusuka. 9-11 kmaccel. IlpodunbHoe
oOydenue», cocraButelnb: B.A. KoposuH, - «/Ipoda», 2007 r.

e aBTOpPCKOM mnporpamMmbl «Metoasl pemieHust (uznmyeckux 3agau». B.A.

Opios, 10.A. Caypos, - M.: lIpoda, 2005 r.


http://festival.1september.ru/authors/102-867-101/

JList peanmzanmy mporpaMMbl MCTIONBE30BaHo yaeOHoe mocooue: B.A. Opios, FO.A.

CaypoB «IIpakTuka pemenus ¢usznuecknx 3amgad. 10-11 kmaccel», - «BeHTaHa-
I'pad», 2010 1.

Kypc paccuuman na 1 200 o6yuenus

IHeab DJEeKTUBHOI0 Kypca:

® 03HAKOMHTbH yHaluxcs ¢ PU3UKON KaK IKCIIEPUMEHTATBHOM HAYKOM;
® VyBEJIMYEHHWE U TMONOJHEHHWE 3HAHWM ydalMxcsl IO KOHKPETHBIM
JTUCHUTUIMHAM, BXOJISIIIIUM B 0a3UCHBIN y4eOHBII JiaH

0011e00pazoBaTeNbHON OpraHu3aluu

3aaadu YJICEKTHBHOI0 Kypca:

. COJICUCTBHE  CAMOOMPENEICHUIO  ydYallluXcsi MW BBIOOpY  Oymyien
npo¢eCCUOHATILHON JIEATEIIbHOCTH;
. CTUMYJIMPOBAHUE TIO3HABATEILHON aKTUBHOCTH YUaIINXCS;

. yBeJIMYCHUE NHOOPMATUBHON 1 KOMMYHUKATUBHON TPAMOTHOCTH YUaIIUXCSI
O0mas xapakTepucTHKAa Kypca

IIpouecc pemeHus 3aga4 CIIy>KUT OJHUM M3 CPEACTB OBJIAJCHUS CUCTEMOU
HAy4YHbIX 3HAHUI 10 TOMY WJIM HHOMY y4deOHOoMY npeameTy. OcOOEHHO BellMKa ero
poiib Ipu 00ydYeHHM (PU3UKE, TN 33aJa4l BBICTYNAIOT JIEUCTBEHHBIM CPEICTBOM
(dbopMHpOBaHUS OCHOBOIOJIATAIOIMNX (PU3NYECKUX 3HAHUN U yMeHui. B mporiecce
pemieHusi OOydaroluecss OBJAJACBAlOT METOJAAMU HCCIEIOBAHUS Pa3IUYHbIX
SBJICHUM IIPUPOJIBI, 3HAKOMSATCS C HOBBIMM IIPOI'PECCUBHBIMU UIEAMU U B3I 1aMH,
C OTKPBITUSIMHA OT€YECTBEHHBIX YUEHBIX, C JOCTUKEHUSIMHU OTEYECTBEHHOW HAYKH U
TE€XHHUKH, C HOBBIMU PO ecCusiMmu.

[Iporpamma »IEKTHBHOTO Kypca OpPHUEHTHPYET YUMTENS Ha JajbHEWIEe
COBEPIICHCTBOBAHUE Y€ YCBOCHHBIX OOYy4alOUMMHCS 3HaHUN u ymenuid. s

9TOro BCi IIporpaMma JCINUTCA Ha HCCKOJIBKO pa3aciioB. B mporpamMme BbIICIICHBI



OCHOBHBIE€ pa3fieNibl MIKOJBHOTO Kypca (pU3MKH, B Hayale HU3YYEHHS KOTOPBIX C
yUYalIMMHCS TIOBTOPSIIOTCSI OCHOBHBIE 3aKOHBI M (POpPMYJIbI JaHHOTO paszziena. [lpu
noa0dope 3a7ad Mo KakKJAOMYy pas3felly MOKHO HMCHOJIb30BaTh BBIUYMCIUTEIbHbIE,
KayeCTBEHHBIE, TpaduuecKue, IKCIIepUMEHTaIbHbIC 3a/a4H.

B navane u3ydeHus Kypca JaeTcs JiBa ypOKa, LIEJIbI0 KOTOPBIX SIBIISETCS
3HAKOMCTBO YYAILUXCS C MOHSATUEM «3a/lauay, UX KiIacCU(PUKAIUEeH U OCHOBHBIMU
cnocobamu pemieHus. bonbiioe 3HaUeHUE TaeTCs aNrOpUTMY, KOTOPBIA (hopMUpyeT
MBICJIUTENILHBIE OINEpalliy: aHallu3 YCJIOBHS 3aJlauM, JOrajika, MPOEKT peuieHus,
BBIJIBIDKCHHUE TUIOTE3bI (PEILICHUE ), BHIBO/I.

[Ipu noBTOpeHUU 00O0OIIAIOTCS, CUCTEMATH3UPYIOTCS KaK TEOPETHUYECKHUI
MaTepHa, TaK U IPUEeMbl pEelIeHUs 3a]1a4, IPUHUMAIOTCS BO BHUMAHHE €I TTOBTO-
pPEHHsI IPU TIOATOTOBKE K €IMHOMY TOCYIapCTBEHHOMY 3K3aMEHY.

[Ipu pemeHuun 3amay 1O  MEXaHWKE, MOJIEKYJSIpHOH  (u3uKe,
3JIEKTPOJIMHAMUKE TJIaBHOE BHUMaHHUE OOpalaeTcss Ha (OPMHUPOBAHUE YMEHUMH
pemarh 3a7a4i, Ha HAaKOIUJIEHUE OTbITA PEIICHUS 3a1a4 Pa3Iu4HON TPYIHOCTH.

B konme wu3ydenus ocHOBHbIX TeM («KuHemMaTtuka © JIMHAMHKA,
«MonekynsapHas puznkay, « INEKTPOJUNHAMUKAY ) POBOJSTCS UTOTOBBIE 3aHITHS B
(dbopMe npoBepOUHBIX padOT, 3a7aHKsI KOTOPBIX COCTaBJIEHbI HA OCHOBE OTKPBITHIX
6a3 EI'D no ¢usuke. Ilocne m3yuenus HeOonbmux TeM («3aKOHBI COXpaHEHHUS.
['mppocratuka», « OCHOBBI TEPMOANHAMUKNY, «BOITHOBBIE N KBAHTOBBIE CBOMCTBA
CBETa») MPOBOAATCS 3aHIATHS B (POpME TECTOBOM pabOThI, CoepKaIIeH 3aaHusl U3
EID.

IpuHnMnb1 0TOOpa coAepKAHNSA U OPraHU3ANNH Y4eOHOI0 MaTepuaJia

o COOTBETCTBHE COJACpKAHMS 3a/ad YPOBHIO KJIaCCHYECKOW (DU3HKH,
BBIICP)KABIIUX TPOBEPKY BPEMEHEM, a TAaK)KE YpPOBHIO Pa3BUTHS COBPEMEHHOMN
Gbu3MKM, ¢ BO3MOXKHOCTBIO TOCTPOCHHSI B TMpoLecCe pelieHHs (PU3NYECKUX |
MaTeMaTHYECKUX MoOJIeJel HM3ydyaeMbIX OOBEKTOB C pa3IU4YHON CTEHEHBIO
JeTalu3aluy, pealn3yeMod Ha OCHOBE IPUMEHEHHUS: KOHKPETHBIX 3aKOHOB
buznyeckux TEOPHH, byHIaMeHTaTbHBIX buznyeckux 3aKOHOB,

MCTOJOJIOTHICCKUX IMPUHIUIIOB (1)H31/IKI/I, a TaKXKC€ MCTOJOB BKCHepHMCHTaﬂbHOﬁ,
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TEOPETUUECKON U BBIYUCIUTEIBHON (DU3HKH;

o COOTBETCTBHE COJIEp>KaHus U GOPM MPEeAbABICHUS 3a/1a4 TPeOOBAHHIM
rOCyJIapCTBEHHBIX IIPOTPAMM IO PU3UKE;

o BO3MOXXHOCTh OOYYEHHs aHaJINW3y YCJIOBUH 3KCIEPUMEHTAIBHO
HaAOJI0JTaEMBIX SIBJICHUI, paCCMaTPUBAEMbIX B 3a/1a4€;

o BO3MOXKHOCTh ()OPMHUPOBAHUSA IIOCPEJICTBOM COJEpPKAaHUS 3a1ad U
METOJIOB UX PEIIECHUs HAyYHOIO MUPOBO33PEHUS U HAYYHOIO MTOAX0a K U3YUCHUIO
SBJICHUI TPUPOJIbI, aIEKBATHBIX CTUJIIO MBIIUICHHS, B paMKaX KOTOPOTO MOKET
OBITh pelleHa 3a/1a4a;

o YKU3HEHHBIX CUTYallUid U Pa3BUTHsI HAYYHOT'O MUPOBO33PEHMUS.

[Ipennaraemeprit KypcC OPUEHTUPOBAH Ha KOMMYHHKATUBHBIN
UCCJIEI0BATENBCKUI OAX0/1 B 00YYEHUH, B KOTOPOM ITPOCIEKUBAIOTCS CIEAYIOIINE
3Tanbl CyObEKTHON ACSTENbHOCTH yUYAIIUXCSA U YUUTENS: COBMECTHOE TBOPUYECTBO
YUHUTENS M ydaluxcsl MO CO3JaHuI0 (U3MYECKOW TpOOJEMHOW CUTyallUd WA
JeSATEILHOCTH T10 TIOI00PY IMKJIA 3aa4 M0 U3y4yaeMon TeMe — aHaIN3 HalJeHHOM
npoOJeMHON CUTyaluH (3a7adyd) 4YeTKoe (QopMynHpoBaHHWE (PU3MUECKOW YacTh
npoOiemsbl (3aau) BBIIBHXKEHHE THIOTE3 pa3padboTka Mozenen ((pu3nuecKux,
MaTE€MaTU4YeCKUX) MPOTHO3UPOBAHUE PE3YNbTATOB PA3BUTHS BO BPEMEHU
HKCIIEPUMEHTAJILHO HAOJII0IAEMbIX SIBIEHUH TMPOBEPKA U KOPPEKTUPOBKA TUIIOTES
— HAxXOXKJEHUE PELICHWH IPOBEPKAa M aHAIM3 PEIICHUA —> IPEUIOKEHUS 110
VICITOJIB30BAHUIO TOJYYEHHBIX PE3YJIbTaTOB ISl IOCTAHOBKU M PELICHMS IPYTUX
npo0em (3a7a4) 1Mo u3y4yaeMon TeMe, 1o paHee U3yuyeHHbIM TeMaM Kypca (pU3HKH,
a TaKKe M0 TeMaM JPYruX IpPEeIMETOB €CTECTBEHHOHAYYHOI'O IMKJIA, OLEHKa

3Ha4YCHUA.

OO0mue pexoMeHAAIMHU K NPOBEICHUI0 3AHATHIH
[Ipy wu3ydyeHun Kypca MOTYT BO3HUKHYTh METOJWYECKUE CII0KHOCTH,
CBSI3aHHBIC C TEM, YTO 3HAHMI TTO OOJILITMHCTBY pa3iesioB Kypca (U3UKU Ha YPOBHE
OCHOBHOM  IIKOJbI HEAOCTATOYHO JJISI OCO3HAHHOTO  BOCHPHUATUS  psaa

paccMaTpuBaCMbIX BOIIPOCOB M 3a1a4.



Bonbiias yacTte marepuana, COCTABIAIONIAS COJIEPHKAHUE MPUKIATHOTO
Kypca, COOTBETCTBYET TIOCYAapCTBEHHOMY O0Opa30BaTENbHOMY  CTaHIApTy
¢dbusnyeckoro oOpa3oBaHus Ha MPOPUIHLHOM YPOBHE, B CBS3U, C UY€M KypC He
CTOJILKO PACIIUPSET KPYT MPEAMETHBIX 3HAHUI yJaIIuXCsl, CKOJIBKO YIITYOJsIeT UX
32 CYET YCWJICHHS HENPEIMETHBIX MHUPOBO33PEHUECKONM M METOHOJIOTMYECKON

KOMITOHCHT COACPIKAHU.

MeToabl 1 OPraHu3alMoOHHbIE (POPMBI 00yUeHUS

JIng peanmsanMM Lele W 3a4a4  JTaHHOTO IPHUKIAIHOIO  Kypca
MPEINoIaraeTcsl UCMOIb30BaTh CICAYIOMIME (POPMbI 3aHITUN: MPAKTUKYyMBbI IO
pEIIeHUIO 3aj1a4, CaMOCTOsATENbHAs padoTa ydaluxcsi, KOHCYIbTaluy, 3ader. Ha
3aHATUAX TPUMEHSIOTCA KOJUICKTUBHBIE W WHAUWBHAYaJdbHbIE (OPMBI PaOOTHI:
MOCTAaHOBKA, pelieHUus U OOCYXKJCHHS pelIeHUs 3ajad, MOJATOTOBKA K €IUHOMY
HAIMOHAJILHOMY TECTHPOBAHHUIO, MOJAOOP M COCTaBJIEHHWE 3aJa4 Ha TeMy U T.1.
[Ipeanonaraercst Takke BBINOJIHEHHE OMAIIHUX 3aJlaHUi MO PEUICHUIO 3ajad.
JlomuHaHTHOM e (GOopMOWM yueHHs JOJDKHA CTaTh HCCIEI0BATEIbCKas
JIEATEIIbHOCTh YUYEHHKA, KOTOpasi MOXET ObITh peaii30BaHa KaK Ha 3aHATHUSIX B
KJIacce, TaK U B XOJIE CAMOCTOSITEIbHON pabOThl yuamnuxcs. Bee 3aHsSTUst M0KHBI
HOCHUTH MPOOJIEMHBIN XapaKTep U BKIIOYATh B CE0sI CAMOCTOSITENHHYIO padoTy.

Metoasl 00ydeHus, MIPUMEHSIEMbIE B paMKax MPUKIAIHOIO Kypca, MOTYT U
JOJDKHBI ~ OBITh  JOCTAaTOYHO  pa3HooOpasHbiMu.  IIpexne  Bcero  3TO
ucclieaoBareNibckas paboTa caMux y4yaliuxcs, COCTaBJIeHHE 00001aronux Tabuil,
a TaKkXKe TMOJrOTOBKA M 3alllyTa Yy4YalllUMHUCS aJITOPUTMOB pelieHus 3adad. B
3aBUCUMOCTH OT HHIUBHUIYAJIHHOTO MJIaHA YYNUTENh IOJDKEH MpeiaraTh yJanumcs
MOATOTOBJICHHBIN UM MEPEUCHb 3a71a4 Pa3IMYHOTO YPOBHSI CIIOKHOCTH.

[ToMuMoO HCCIIEOBATENBCKOTO METOJa I11eJ1eCO00pa3HO  HMCTOJb30BaHHE
YaCTUYHO-TIOMCKOBOTO, TPOOJIEMHOTO W3JIOKEHUS, a B OTIEIBHBIX CIydasx
nH(pOpMAITMOHHO-WITIOCTpaTUBHOTO. [locinenHuit MeTon NpUMEHSETCS B TOM
cllydyae, KOrJa y Yydalquxcs OTCYTCTBYeT 0a3a, MO3BOJIAIONIAS HCIOIb30BaTh

IMPOAYKTUBHBEIC MCTO/bI.



CpeacrBa 00yuyeHus

OCHOBHBIMH CpEJICTBAMH 00YUYEHUS MTPU U3YICHUH TPUKIIATHOTO Kypca

SIBIISTFOTCSL:
. dusznueckue npuodopskI.
. ['paduyeckue wurocTpaluu (CXeMbl, YepTekKHU, rpaduKu).
. JlnmakTrHaecKne MaTepHalbl.
. Y4eOHUKN HUBUKHU TS CTAPIINX KJIACCOB CPETHEH IIKOJIBI.
. VYueOHbie mocoOus o Gpusnke, COOPHUKHU 3a7ad.

Opranuszanusi CaMoCTOSATEJIbHON PadOThI

CamocrosiTenbHass paboTa mpenanonaraeT Co3JAaHHE  JUAAKTUYECKOTO
KOMILJIEKCA 3a/1ay, PEUICHHBIX CAMOCTOSATEIBHO Ha OCHOBE HCIIOJIb30BaHUS
KOHKPETHBIX 3aKOHOB (DM3MYECKUX TEOpHMl, (PYHIaMEHTAIbHBIX (PUINYECKUX
3aKOHOB, METOAOJOIMYECKMX NPUHLUUIIOB (U3MKH, a TaKKE METOJI0B
HKCIEPUMEHTAIBHON, TEOPETUYECKON U BBIUMCIUTEIBHOW (PU3UKU U3 Pa3IMYHBIX
COOpHUKOB 3a/1a4 ¢ OpUEHTaluel Ha TpoPuIbHOE 00pa30BaHUE yHAIIUXCS.

OxupaeMbIMuU pe3yibTaTaMH 3aAHATHH ABJISIIOTCH:

. pacuMpeHne 3HaHu 00 OCHOBHBIX aJITOPUTMAX pELIEHUs 3a/1ay,
pa3IMYHBIX METO/Iax MpHUEMax PEIICHHs 3a1a4;

. pa3BUTHE MO3HABATEIbHBIX HUHTEPECOB, NHTEJUIEKTYAJIBHBIX U
TBOPUYECKUX CIIOCOOHOCTEN HAa OCHOBE OIbITa CAMOCTOSITEILHOTO MPUOOPETEHUS
HOBBIX 3HAHHM, aHANIM3a U OIIEHKU HOBOM MH(pOPMAIIHH;

. CO3HATEJIBHOE CaMOOMpe/IEIeHIE YYEHUKA OTHOCUTENIbHO TIPpOodus
JanbHeiero o0yuyeHust uim npo(eccuoHaIbHOM 1eITebHOCTH;

. NOJTyYEHHUE MPECTABICHUHN O POJIN (PU3UKU B TO3HAHUU MUPA,
(bU3HMYECKUX U MATEMAaTUYECKUX METO/IAaX UCCIIEIOBAHMUS.

TpeGoBaHus K YPOBHIO OCBOCHHS COJIeP:KAHUA Kypca:

VYyamuecs 10/KHbI YMETh!

- aHaJU3UpOBaTh (PU3UUECKOE SIBICHHUE;

- IPOroBapUBaTh BCIyX PEIICHHUE;

- AHAJIU3UPOBATH HOJIY‘IGHHLIIZ OTBCT,



- KJaccHu(PUIMPOBATH MPEATIOKEHHYIO 3a7a4y;

- COCTaBJIATh NPOCTEUIINX 3a7a4H;

- TIOCJIEIOBATENbHO BBINOIHATH U IPOrOBAPUBATH 3Tallbl PEIICHUS 3a/1a4U
CpeIHEN TPYAHOCTH;

- BpIOMpaTh palMoOHaIbHBIN CLIOCOO PEIICHUS 3aauH;

- pemaTb KOMOMHUPOBAaHHBIE 3a/1a4H;

- BJIAJETh PA3JIMYHBIMU METOJIaMH PELICHUS 3aa4: aHAJTUTUYECKUM,
rpauyecKuM, 3KCIIEPUMEHTAIBHBIM U T.1.;

BJIQJICTh METOJIaMU CAMOKOHTPOJISI K CAMOOIICHKH
Conep:xkaHue Kypca

BBenenue

(1)

®duznueckas 3agada. Kinaccudukanus 3agay. [IpaBuna v npueMsl pereHus

(1)I/I3I/I‘-ICCKI/IX 3agad.

Kunemartuka
(8 9)

OO6mue TpeOboOBaHUsA MpU pelieHud (PU3NUECKUX 3adad. JTallbl pPEIICHUS
dbusnueckoit 3amaun. Pabora ¢ TekcTtoMm 3amaun. AHanu3 (U3MUECKOrO SBIICHUS,
dbopmMyIUpoBKa UeH pelieHus (TUiaH peiieHus). BrinolHeHWE MiaHa pelieHus
3agaun. YucnoBod pacuer. Mcmosib30BaHUE BBIYMCIUTEIBHON TEXHUKUA IS
pacdeToB. AHanu3 pemieHus u ero 3Hadenue. OdopmiieHrne pereHus.

TunuyHble HEJOCTATKU MPU pelieHnd U 0hOPMIICHUU pelieHus Ppu3ndeckoi
3amaun. M3yuenune mpumepoB pemieHus 3a7ad. PasnuyHbie TpHEMbI M CIIOCOOBI
pElLIeHNUs: alTOPUTMBbI, AHAJIOTUH, TEOMETPUUYECKHUE TpUeMbl. MeTo pa3MepHOCTE,
rpaduyecKkue pemeHus u T. A.

KoopauHnatHblii MeTon penieHus 3ajad. PemeHwe 3agay Ha JBUXKCHUE
MaTepUabHONU TOYKH, CUCTEMBI TOUEK, TBEPAOTO Teja Mo JeHCTBUEM HECKOJIBKUX
CHII.

3amaun Ha OMPEJIEICHIE XapaKTePUCTUK PaBHOBECHS (PHU3NIECKUX CHUCTEM.



33[{3‘-11/1 Ha IMPHUHOUIT OTHOCHUTCIIBHOCTU: KMHCMATUYCCKUC U AUHAMHUYCCKHC

XAPaKTCPUCTUKU ABMIKCHUSA TCJId B PA3HBIX MHCPIHUAJIIBHBIX CUCTCMAX OTCHUCTA.

3aKoHBI COXpaHEeHHA
Gy

Knaccudukanuss 3agad 1O MEXaHUKE: pEIICHUE 3aJad CpeACTBAMHU
KMHEMaTHKHU, JUHAMUKH, C TOMOIIBIO 3aKOHOB, COXPAHEHHUS.

3ajaun Ha 3aKOH COXPAaHEHHs MMITYJIbCA U PEAKTUBHOE JABWIKCHHUE. 3a/1a4i Ha
onpejeneHre padoThl U MOLTHOCTH. 3aa4H Ha 3aKOH COXPAHEHMS U IPEBPAILICHUS
MEXaHUYECKOM SHEPIUH.

Pemenue 3ana4y HeckoiabkuMu ciocodamu. CocTaBiieHHE 3a7a4d Ha 3aJaHHbIE
OOBEKTHl WM sBIEHUSA. B3anMompoBepka pemiaemMbix 3aaady. 3HAKOMCTBO C
IpUMEpaMH PEIIEHUs 3a/1ay M0 MEXAaHUKE PECIyOJUKaHCKUX U MEKIYHapOIHBIX

OJIMMITHA]T.

CrtpoeHue U CBOMCTBA ra3oB, *KUJAKOCTEH U TBEPABIX TeJl
(59)

KayecTBeHHbIE 3aauM HAa OCHOBHBIE IIOJIOKEHHS U OCHOBHOE YPaBHEHHUE
MoJeKyIsipHO-KuHeTHUecKkor Teopun (MKT). 3amaum Ha omnucaHue MOBEACHUS
UJICAIbHOTO Ta3a: ocHOBHOe ypaBHeHHe MKT, ompeneneHne cKkOpoCTH MOJIEKYII,
XapaKTEPUCTUKH COCTOSIHUS T'a3a B U30MPOLIECCAX.

3agauM Ha CBOMCTBA IApOB: HCIOJIb30BAaHWE ypaBHEHUs MeHneneeBa —
Kinaneiipona, xapakTepUCTUKa KPUTUYECKOTO COCTOSIHUSA. 3a/laud Ha OMNHCAHUE
SBJICHUM TIOBEPXHOCTHOTO CJOs; paboTa CHJI TOBEPXHOCTHOTO HATSKEHUS,
KalWJUISIPHBIC SIBJICHUS, U30BITOYHOE JABJICHHE B MBUIBHBIX MY3bIpsX. 3aJaud Ha
ONPEAEIECHUE XAPAKTEPUCTUK BIAXKHOCTU BO3AYyXa.

KayecTBeHHbIE M KOJIMYECTBEHHBIC 33/Ja4M. Y CTHBIM JUAJIOT MPU PEIICHUU
KaueCTBEHHBIX 3amad. [paduueckue u IKCIEPUMEHTAIbHBIC 3aadH, 3aJlavu

OBITOBOT'O COJICPKAHUS.



DJIEKTPU4€CTBO
(59)

3agau  Ha pa3IUYHBIE TPUEMBl pacyeTa CONPOTHUBJICHUS CIOXKHBIX
AIEKTPUUYECKUX LENEN. 3a/1a4n pa3HbIX BUJIOB «a OMHUCAHUE JIEKTPUUYECKUX LIETIEN
MOCTOSTHHOTO 3JIEKTPUUECKOTO TOKA C TOMOIIIBIO 3akoHa OMa JiJ1sl 3aMKHYTOM ST,
3akoHa Jxoynst — JleHna, 3aKkOHOB TMOCJEIOBATEIBHOTO W MapaJUIeIbHOIO
coenuHenuil. O3HakomieHue ¢ mnpaBuwiamMu Kupxroda mnpu pemieHun 3amad.
[loctanoBka u pemieHue (POHTAIBHBIX OSKCIEPUMEHTAIBHBIX 3a/lad  Ha
oTpejiesieHue MoKa3aHui MpuOOPOB MPU U3MEHEHUH COMTPOTUBIICHUS TE€X UITU UHBIX
YYaCTKOB LIENH, HA OMPEAECICHUE COMPOTUBICHUN yYaCTKOB IENU U T. 1. Pemenue
3a7a4 Ha pacyeT yvyacTka uenu, nMmeromeit JJ[C.

3agaud Ha ONHMCAHUE IMOCTOSHHOTO AJIEKTPUYECKOTO TOKA B 3JIEKTPOJIUTAX,
BaKyyMe, ra3zax, MoJIyTpOBOJHUKAX: XapaKTEPUCTUKA HOCUTENICH, XapaKTepUCTHUKA
KOHKPETHBIX sIBJICHUH U Jip. KauecTBEeHHbIE, SKCTIEPUMEHTANIbHbBIC, 3aHUMATEIIbHbIC

3a1a4H, 3a1a94i ¢ TCXHUYICCKUM COACPIKAHHUCM, KOM6I/IHI/Ip0BaHHBIe 3aJa4u.

MarnuTHoOE€ oJIsl
(59

XapakTepucTuKa pelieHus 3aaad paszzena: oOInee W pa3Hoe, MPUMEpPHl U
MIPUEMBI PEIIICHHUS.

3ajaur pa3HbIX BHUJOB HAa OINMCAHHUE JJIEKTPUUYECKOTO TOJS Pa3IMYHbIMHU
CpEIICTBAMHU: 3aKOHAMHU COXPaHECHUs 3apsjia W 3akoHOM KyJioHa, CHIIOBBIMH
JIMHUAMU, HAMPSIKEHHOCTBIO, PA3HOCTHIO MMOTEHIIMAJIOB, SHEpTrUueH. Pelenre 3anaua
Ha ONKMCAHUE CUCTEM KOHJIEHCATOPOB.

3a7aur pa3HbIX BUIOB HA ONMMCAHWE MAarHUTHOTO IOJII TOKA U €ro JAeHCTBUS:
MAarHuTHasi MHIYKIUS U MarHUTHBIA OTOK, cuijia Amriepa u cunia Jlopenua.

PemieHne Ka4eCTBEHHBIX SKCIEPUMEHTAIBHBIX 3a4a4 C HCHOJIb30BaHUEM

QJICKTPOMCTpPA, MArHuTHOT'O 30HAAa 1 APYTOro 06OPYI[OBaHI/I${.

DJIeKTPOMATHUTHBIE KOJI€0AHUA U BOJHBI
(54)
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3agauu pa3HbIX BUJIOB HA OMMCAHHE SIBJICHUS 3JEKTPOMArHUTHOW MHIYKIIMU:
3aKOH AJIEKTPOMArHUTHOM MHYKIINH, TpaBuio JIeH1a, ”HIYKTUBHOCTb.

3agau Ha MEPEMEHHBIN AIEKTPUUYECKUI TOK: XapaKTEPUCTUKUA MEPEMEHHOTO
ANEKTPUUYECKOTO TOKA, JIEKTPUUYECKUE MAITUHBI, TpaHCHOPMATOP.

3agauu Ha ONMCAHUE PA3JIMYHBIX CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: CKOPOCT,
OTpa)k€Hue, MpeJoMIIeHue, HHTephepeHIus, Tudpakius, noaspusanus. 3aaadu Mo
TreOMETPUUECKON ONTHKE: 3epKajia, onThuueckue cxembl. Kimaccuduxamms 3agau mo
CTO u npumepsl UX pEUICHUS.

3agaun Ha OMNPENEJICHHE ONTUYECKOM CXEMBbI, COJepKalleiics B «U4EepHOM
AIIUKE»: KOHCTPYMPOBAHME, NPUEMBbl W MPUMEPHl pelleHud. ['pynmnoBoe u
KOJUIEKTUBHOE PEUIEHUWE SKCIEPUMEHTAIBHBIX 3aJa4 C  HCIOJIb30BAaHUEM

ocimuiorpaga, 3ByKOBOTO T€Heparopa, TpaHCPOopMaropa, KOMILIEKTa MPUOOPOB

L U3Yy4CHUA CBOMCTB QJICKTPOMAIHUTHBIX BOJIH, OJJCKTPOU3IMCPUTCIbHBIX

npubOpoB.

TemaTH4yeckoe IVIAHUPOBAHUE

Ne Tema 3ansaTust Koua-Bo
n/n 4acoB
Beenenue (1 4)
1 Oduznyeckas 3aaauda. Kimaccuduxanms 3amay. [IpaBuna u npuemsl pemeHus: GU3NIECKUX 1
3ajad.
Kunematruka (8 1)
2 | OcHOBHBIC 3aKOHBI U TIOHATHS KHHEMATHKH. 1
3 | Pemenue pacueTHbIX U rpadUueCcKUX 3a/1a4 HA pABHOMEPHOE JBUKECHHE. 1
4 | Pemienue 3a/1a4 Ha paBHOYCKOPEHHOE JBUKECHHUE. 1
5 | /IBwxxeHue 1o okpyxHOCTH. Pemienue 3agad. 1
Koopaunathslii MeTOA perieHus 3a1a4 no Mexanuke. Pelienne 3a1a4 Ha OCHOBHbBIE
6 | 3aKoHBI TUHAMUKH: HbIOTOHA, 3aKOHBI JJIs1 CHJT TATOTEHHUS, YIIPYTOCTH, TPEHUS, 1
CONPOTHUBIICHUS.
7 PelvneHHe 3a/1a4 Ha JIBIDKCHHE MaTePHATIbHONW TOYKH, CHCTEMBI TOYEK, TBEPAOTO TeJa MO/T 1
JIECTBUEM HECKOJIbKUX CHJL.
8 | 3ajmauu Ha omnpesiesieHNe XapaKTepPUCTHK paBHOBECHS (PU3HMUECKHUX CHCTEM. 1
9 3agaud Ha TOPUHUUI  OTHOCUTEIBHOCTH: KHHEMAaTHYeCKHEe U  JAUHAMUYECKUE 1
XapaKTEPUCTUKU JBMKEHHUS TeJla B Pa3HBIX WHEPIMAIBHBIX CHCTEMax OTCUETA.
3akoHbl coxpaHenus (5 4)
10 Knaccudukanmst 3amad mo MexaHUKE: pEIIeHHWE 3aJad CPeACTBAaMU KHHEMaTHKH, 1
JMHAMUKH, C TIOMOINIbIO 3aKOHOB COXPAHEHMUSI.
11 | 3ajauym Ha 3aKOH COXpPAHEHMsI UMITYJIbCA U PEAKTUBHOE ABH)KEHUE. 1
12 | 3amaum Ha onpeseneHne paboThl U MOITHOCTH. 1

11




3aauM Ha 3aKOH COXPAHEHUS U MPEBPAIICHUS MEXaHMYECKON »Hepruu. Pemenue 3amaqy

13 1
HECKOJIbKUMH CIIOCOOaMHU.

14 CocraBiieHue 3a/1a4 Ha 3aJlaHHbIe OOBEKTHI MU sIBJICHUS. B3anmornpoBepka pelraeMbix 1
3a]1a4.

CTpoeHue U CBOHCTBA ra3oB, KUAKOCTel 1 TBEPAbIX Teu (5 u)

15 KauectBennsbie 3a/1aun Ha OCHOBHBIE MMOJIOKEHUSI U OCHOBHOE YpaBHEHHE MOJIEKYISIPHO- 1
kuHeTH4Ieckoi Teopun (MKT).

16 | 3ajaum Ha onmMcaHMe NTOBEACHUS UICAIBHOTO ra3a: ocHoBHoe ypaBHeHHEe MKT, 1

17 3ajayn Ha OIpeAesieHUe CKOPOCTH MOJEKYJ, XapaKTePUCTUKH COCTOSHHMSI Ta3a B 1
M30IpoLeccax.

18 | 3aymaum Ha cBOICTBA MapoOB: UCIOJIb30BaHUE ypaBHEeHHsT MenneneeBa—Kiianeiipona, 1

19 3ajgaun Ha CBOMCTBAa IApOB: HCIIOJIb30BaHHWE ypaBHEHHMs MeHeneeBa—KnanelpoHna, 1
XapaKTEPUCTHUKA KPUTUUECKOT'O COCTOSIHUSI.

y1eKTpUYecTBO. (5 4)

20 | 3agaum pa3HbIX BUIOB HA ONMCAHUE JIEKTPUUECKOTO MO Pa3INYHbIMU CPEACTBAMM. 1

21 | OOmias xapakTepuCTUKa pelIeHNs 3a7a4 M0 ANEKTPOCTATHKE. 1

22 | 3agauu Ha IpuEMBI pacyéTa CONPOTUBIICHMSI CJIOKHBIX JIEKTPUUECKHUX Lieneil. 1

23 | 3amaum Ha pacuér ydacrtka 1enu, umeromei J/C. 1

23 | 3ajauu Ha ONMCaHUE NOCTOSIHHOTO TOKA B Pa3JIMYHBIX Cpeax. 1

MarauTHoe 1moJs (5 4)

o5 3amaud pa3HBIX BUAOB HA OIMUCAHWE MAarHUTHOTO TMOJS TOKAa U €ro JAeWCTBUS Ha 1
MIPOBOJIHUK C TOKOM: MarHMTHAsI MHAYKIIMS U MarHUTHBINA NTOTOK, CHJIa AMIiepa.

26 3amaud pa3HBIX BUAOB HA OIMUCAaHWE MAarHUTHOTO TMOJIS TOKAa W €ro JAeWCTBUS Ha 1
JBIDKYIIUNCS 3apsn: cwia JIopeHa.

7 3amaud pa3HbBIX BUAOB HAa OMHUCAHHUE SBIICHUS SJEKTPOMArHUTHONW MHIYKIUHU: 3aKOH 1
AJIEKTPOMArHUTHOW WHIYKIMH, TTpaBuiio JIeH1a, MHIYKTUBHOCTD.

28 3agaud Ha TEPEMEHHBIM JJIEKTPUUYECKUN TOK: XapaKTEPUCTUKU MEPEMEHHOTO 1
AJIEKTPUYECKOTO TOKA.

29 | 3amauM Ha MepeMEHHBIN SJIEKTPUUECKHUM TOK: 3JIEKTPUUECKHE MAIlIMHBI, TpaHC(OpMaTop. 1

JIEKTPOMATHUTHBIE KoJIeOaHUsl U BOJHBI (5 4)

30 3aaud Ha ONHWCAHUE PA3JTUYHBIX CBOMCTB JJIEKTPOMATHUTHBIX BOJH: CKOPOCTb, 1
OTpakeHUe, mpeJoMIieHre, nHTepdepeHtus, nudpaKis, ToasTpu3aIus.

31 | 3ajaum MO reOMETPUUECKON ONTHKE: 3epKajia, ONTUYECKHE CXEMBI. 1

30 3ajaud Ha OMNpPEICIICHHE ONTHYECKOM CXEMbl, COAEpPKALIEHCS B «UEPHOM SILIUKEM: 1
KOHCTPYMPOBAHUE, TPUEMBI M IPUMEPHI PEIICHUSI.

33 ['pynnoBoe M KOJJIEKTUBHOE pEUIEHUE SKCIEPUMEHTAIBHBIX 3a7ad C MCIOJIb30BAHHEM 5
prOOpOB.

Uroro 34
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IlepeyeHb y4eOHO-METOAUYECKHX CPEICTB 00yUeHUs!

Jlureparypa ajisi yYuTeas

Opnos B. JI., CaypoB 1O0. A. «Metoabl pelieHUs (PU3HUECKUX 3aau»
(«ITporpamMmsbl amekTUBHBIX KypcoB. Pusuka. 9-11 kmaccel. [Ipoduibnoe
ooyuenue»). CocraBurens B. A. Koposun. Mockga: Jlpoda, 2005 r.

3opun H. . «DOnekTtuBHBIN Kypc «MeToibl pemeHus GU3NIECKuX 3a1au»:
10-11 xmaccey, M., BAKO, 2007 r. (MacTepckasi yauTers).

Kamenenxuii C. E., OpexoB B. Il. «MeTonuka penieHus 3aj1a4 1mo Gu3nke B
cpenneit mkone», M., [Ipocsemenue, 1987 1.

PomameBuu A. . «®Pusuka. Mexanuka. 10 kiacc. Yuumcs pemiath 3aaun,
M., poda, 2007 r.

bamnam B. A. «3anauu o gpusnke u MeToAbl UX pelieHus», M., MpocBelIeHuE,
1983 r.

Asopckuit b. M., CenesneB 0. A. «CnpaBouHOE PyKOBOJICTBO IO (pu3uke
JUISl TOCTYMAIOIIKX B BY3bI U i1 camooOpa3zoBanusi», M., Hayka, 1989 r.
bo6ommna C. b. «EI'D. ®u3uka. IIpakTUKyM IO BBIINOJHEHUIO THUIOBBIX
TECTOBBIX 3adaHuii», M., Ik3ameH, 2009 r.

Kypamosa C. A. «EI'D. ®usuka. Pa3narounbiii Matepuain TpPEHUPOBOYHBIX
tectoBy, CI16, Tpuron, 2009 r.

MockaneB A. H., Hukynosa I'. A. «['otoBumcs k EI'D

JluTepatypa jJisi 00y4aluuXxcs

. Tpodumona T. U. «Duszuka s MIKOJIHHUKOB U aOUTYypHEHTOB. Teopusi.
Pemenne 3amau. Jlekcukon», M., O6pa3zoBanue, 2003 1.

. PomameBuy A. . «®@uszuka. Mexanuka. Yuumcs pemath 3aga4uu. 10 kmacey,
M., Hpoda, 2007 r.

. Munbko H. B. «®u3uka: nonnslii kypc. 7-11 knaccel. MynbTuMeAMHBIN
penetutop (+CD)», CII6, 2009 r.

. bamam B. A. «3agaun mo Qusnke W METOABl HMX pEIICHUs», M.,
[Ipocsemenne, 1983 r.

. Kozen C. M., Koposun B. A., OpnoB B. A. u np. «®uzuka. 10—I11 xi.:
COopHUK 3a71a4 C OTBETaMHU U peteHusiMuy, M., Maemosuna, 2004 r.

. Mamunaun A. H. «C6opHUK BonpocoB U 3anay no ¢usuke. 10—11 kmacco»,
M., ITpocsemenue, 2002 r.

. Menequa I'. B. «®usmka B 3ajayax: »HK3aMCEHAIIMOHHBIE 3aJaud C
pemenusiMu», M., Hayka, 1985 r.

. UepHoyman A. U. «®u3uka. 3a1auv ¢ OTBETaMH U pelieHusiMu», M., Boiciias
mkoJja, 2003 T.

. . CrenanoBa I'. H. «COopuuk 3amau mo ¢usuke: mana 10-11 xmaccos
00111e00pa30oBaTeNIbHBIX yUpekaeHui», M., mpocsemienue, 2000 r.
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HNuTtepHeT-pecypcehl

Enunas komteknusi 1mH@POBBIX  00pa3oBaTeNbHBIX  pecypcoB  /
http://school-collection.edu.ru.

OTtkpeiTast pusnka [TeKcT, pucyHku|/ http://www.physics.ru.

[Moxroroska k EI'D /http://egephizika.

Hurepner pecypc http://phys.reshuege.ru.

[ToarotoBka k EI'D u I'MA mo ¢usuke http://fizkaf.narod.ru/study.htm.
[ToHBI KOMIUIEKT HBETHBIX Tabmmi 1o ¢usuke. Beck Kypc cpemnei
mkonel 100 Ttabmun Qopmara Al. UzmatensctBo BAPCOH /
http://www.varson.ru/physics_ser9kvant.html.

denepalbHBI MHCTUTYT TIEAarorHyeckux w3MepeHuid. KoHTpoibHbBIE

u3MepuTe http://fipi.ru.
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