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1. [TogcHuTEILHAA 3aANIMCKA

Pabouast nporpamma kypca no gusuke «MeToabl perieHus: GU3nYECKUuX 3a1au»

CoCTaBJICHA HA OCHOBC

«IIporpammbl 3meKTHBHBIX KypcoB. @usuka. 9-11 xmaccel. Ilpodunbaoe
obyueHuey», coctaBurelb: B.A. KopouH, - «Jlpoda», 2007 r.

aBTOpPCKOM mporpammbl «MeToabl pemieHus ¢Gu3MdYeckux 3aaau». B.A.

Opios, FO.A. Caypog, - M.: lpoda, 2005 r.

JList peanu3zaiuy NporpaMMbl UCOJIb30BaHO yueOHoe nmocodue: B.A. Opios, 10.A.

CaypoB «lIlpaktuka pemenus usznueckux 3amad. 10-11 kmaccel», - «Benrtana-

I'pad», 2010 r.

Kypc paccuutan Ha 2 royia o0y4yeHusi, mo 1 yacy B HeJlenro.

HeJusu kypca:

1. Pa3BUTHC IIO3HABATCIIbHBIX HHTCPCCOB, HHTCIIJICKTYAJIbHBIX U TBOPYCCKHUX

cnocoOHOCTeM B mpolecce  penieHus  Qu3MUecKux  3amad = U
CaMOCTOATEILHOTO IPHUOOPETEHHS HOBBIX 3HAHUIA;

COBEPIICHCTBOBAHUE MOJYYEHHBIX B OCHOBHOM KypC€ 3HaHUN U YMEHUM;
dbopmMupoBaHUe TpeACTaBUTENIEH O TOCTAHOBKE, KiaccUUKaiuii,
nmpueMax U MeToax pelieHus GU3nIecKux 3a/1ay;

NPUMEHSITh 3HAaHUS TO (u3uke 11 OOBSICHEHUS SIBICHUU MPUPOIBI,
CBOMCTB BEIIECTBA, pEIICHHS (U3HUECKUX 3a7a4, CaMOCTOSITEIIBHOTO

NpUOOPETEHMS U OLIEHKU HOBOW MH(pOpMaluu (pU3NYECKOro ConepKaHusl.

3axaum Kypca:

1. yrany0neHue u cucteMaTU3alus 3HAHUN ydaluxcs;

2. YCBOEGHHUE yYalIUMUCS OOLIMX aJITOPUTMOB PEILICHUs 3aay;

3. OBJIaACHUC OCHOBHBIMH METOAAMH PCIICHUS 3aaa4.


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

2. O01mas xapakTepuCTHKA Kypca

[Ipouecc pemieHus 3a1ad CIIy>KUT OJHUM U3 CPEICTB OBJIAJCHHUSI CHCTEMOU
HAYYHBIX 3HaHUW 0 TOMY WJIM HHOMY YydeOHOMY mpeamery. OcOOEHHO BeluKa ero
posib mpu oOyueHUM (PU3MKe, IJe 3a7adyd BBICTYNAIOT JEWCTBEHHBIM CPEICTBOM
(dopMupOBaHUs OCHOBOMOJATAIOIMINX (PU3NUECKUX 3HAHUNA W yMeHUW. B mporecce
pemieHuss oOydarIiuecs OBJIAJEBAIOT METOJAaMH MCCIEIOBAaHUS  PA3IUYHBIX
SBJICHUM IIPUPOJBI, 3HAKOMATCS ¢ HOBBIMU IPOIPECCUBHBIMU UACSIMU U B3TJIAJAMU,
C OTKPBITHUSIMU OT€YECTBEHHBIX YUEHBIX, C JOCTUKEHUSMUA OTEUYECTBEHHOW HAYKU W
TEXHUKH, C HOBBIMHU IPOPECCUIMMU.

[Iporpamma Kypca OpPUEHTUPYET YUUTEIIA Ha JaJbHENIIee
COBEpIICHCTBOBAHUE YK€ YCBOCHHBIX OOydYaloIMMHUCS 3HAHUN U yMeHui. [lns
3TOr0 BCs IIporpamma JEIUTCS Ha HECKOJIBKO pa3leioB. B mporpamme BbIAEIIEHBI
OCHOBHBIE€ pPa3feNbl IIKOJBHOIO Kypca (M3HKH, B Hadyalle M3Y4YEHHUS KOTOPBIX C
y4alIMMHCs MTOBTOPSIIOTCS OCHOBHBIE 3aKOHBI U (OpMyJibl JaHHOTrO paszaena. [lpu
noadope 3aJady MO KaKIOMY pa3lelny MOXKHO HCIHOJIb30BaThb BBIYUCIUTENBHBIC,
KaueCTBEHHbIE, TpauuecKue, SIKCIEPUMEHTAIIbHBIE 3aJa4H.

B Hauane u3ydyeHMs Kypca JaeTcs JIBa ypOKa, LEJbI0 KOTOPBIX SIBISETCS
3HAKOMCTBO yYalllUXCsl C MOHATHUEM «3aJauda», uX Kiaccudukanueid U OCHOBHBIMU
crocobamu peuieHust. bonplioe 3HaueHne 1aeTcsl aaropuTMy, KOTOpbId popMHUpyeT
MBICJIATEJILHBIE OINEpalMU: aHAJIW3 YCIOBUS 3a/ladyd, JOTraJika, MPOEKT PELICHMS,
BBIJIBI)KEHHUE TUIOTE3bI (PELICHUE ), BHIBO/I.

B 10 xmacce mpu pemieHuH 3agad  0co0O€ BHUMAHHE —yJETseTCA
MOCJIEIOBATEIBHOCTH ACHCTBUM, aHAIN3Y (U3UUECKOTO SIBJICHHS, IPOrOBAPUBAHUIO
BCIYX pEIICHMs, aHaJIU3y MOJy4yeHHOro oTBera. Ecniu B Havasie pasnena s
WUTIOCTPAIlMM  MCHOJB3YIOTCSA 3aJaud U3 MEXaHUKH, MOJIEKYJSIpHOM (pusmkwy,
ANEKTPOJMHAMUKH, TO B JalbHEHIEM peliaroTcs 3ajladyd U3 pa3lenoB Kypca ¢u-

3uku 11 kjacca.



ITpu moBTOpEeHMH O0000IIAIOTCS, CUCTEMATH3UPYIOTCS KaK TEOPETUUECKUIl
MaTepHaJl, TaK U IPUEMBI PEIIEHUS 3a4a4, IPUHUMAIOTCS BO BHUMAHUE LIEJIN ITOBTO-
pEeHUs IIPU NOArOTOBKE K €AMHOMY I'OCYAapPCTBEHHOMY JK3aMEHY.

[Ipu  pemenun 3ama4y MO  MEXaHWKE, MOJEKYISpHOU  (u3uKe,
AIIEKTPOJIMHAMUKE TJIaBHOE BHUMaHUE oOOpamaeTcss Ha (opMHpOBaHHE YMEHUI
penaTs 3a7ja4M, Ha HAaKOIJICHUE OIbITA PELICHU 3a1a4 Pa3Iu4HON TPYIHOCTH.

B KoHue wu3ydeHuss OCHOBHbIX TeM («KunHeMatuka #W JUHaAMHUKay,
«MonekynspHas (pusnkay, «JIEKTPOIUHAMUKA») IPOBOASTCS UTOTOBBIC 3aHATHUS B
¢dopMe mpoBEepOUHBIX PabOT, 3aAaHUS KOTOPHIX COCTaBJICHBI HA OCHOBE OTKPBITHIX
06a3 EI'D no ¢usuke yactu «B» u yactu «C». PaboTel paccunTaHbl Ha J1Ba 4aca,
cogepxkat ot 5 o 10 3amau, aBa BapuanTa. [locie u3ydeHHs] HEOOJBIIMX TEM
(«3akoHbl coxpanenus. ['mapocratuka», «OCHOBBI TEPMOJIUHAMUKNY, « BOTHOBBIE U
KBAHTOBBIE CBOMCTBA CBETa») MPOBOATCS 3aHATUS B (popMe TeCTOBOM paboThl Ha 1
yac, cojepaiiei 3aganus u3 EI'D (qactb «A» 1 yactb «By).

IIpuHUMIIBI 0TOOPA COAEP/KAHUA U OPraHU3ALMHU Y4eOHOI0 MaTepHaa

J COOTBETCTBUE COJAEpKaHMUS 3a7ady YPOBHIO KJIACCHUECKON (PU3UKH,
BBIJICPKABIIMX IMPOBEPKY BPEMEHEM, a TAKKE YPOBHIO Pa3BUTHS COBPEMEHHOMN
(U3NKK, C BO3MOXHOCTBIO TOCTPOECHHSI B IMpOLIECCe pEIIeHHUs (PU3NYECKUX U
MaTeMaTUYeCKUX MoJielNe H3yyaeMblX OOBEKTOB C pPa3jIMYHOM CTENEHbIO
NEeTaau3aly, pPEeaIn3yeMOM Ha OCHOBE IIPUMEHEHUS: KOHKPETHBIX 3aKOHOB
dusnueckux Teopuil, GyHAaMEHTANIbHBIX (DU3UUECKUX 3aKOHOB, METO0JIOTMUECKUX
OPUHLMIIOB (PU3MKH, a TaKKe METOJOB AKCIEPUMEHTAIbHOW, TEOPETUUECKOUW U
BBIYHMCIIUTEILHON (PU3UKHY;

o COOTBETCTBHUE COJIEpP’KaHUs U (POPM MperbsIBICHUS 3a]1a4 TPEOOBAHUSIM
roCyIapCTBEHHBIX MPOTPAMM IO (PU3UKE;

o BO3MOXHOCTh OOyYEHMs] aHalIM3y YCJIOBUM HKCIEPUMEHTAJIBHO
HaA0JII01aeMbIX SIBJICHUH, paCCMAaTPUBAEMbIX B 33]1a4¢€;

o BO3MOXXHOCTh (DOPMHpOBaAHHSI TOCPEACTBOM COACpPXKAHMUS 3aqad U
METOJ0B MX PELIEHUS HAYyYHOT'O MUPOBO33PEHHUS U HAYYHOIO IMOAX0A K U3YUYEHHIO
ABJIEHUN TPUPOJBI, ANEKBATHBIX CTUJIIO MBIIUIEHUS, B paMKax KOTOPOIO MOXKET

OBITH peIlleHa 3aJ1a4a;



J KU3HEHHBIX CUTYallUil U pa3BUTUSI HAYYHOIO MUPOBO33PEHUS.

[Ipennaraemslii Kypc OPUEHTUPOBAH Ha KOMMYHMKAaTUBHBIN
UCCIIEIOBATENBCKUN MTOIX0]1 B 00Y4EHHH, B KOTOPOM IPOCIIEKUBAIOTCS CIEAYIOLINE
ATanbl CyObEKTHON NEATEIbHOCTU YYAlllUXCSl U YYUTENA: COBMECTHOE TBOPUYECTBO
YUUTES] M YYalUXCs IO CO3JAaHUI0 (PU3UYECKOW MPOOJIEMHON CHUTyalludl WU
JESTENIbHOCTH MO 10A00pYy LUKJIA 3a/1a4 10 U3y4yaeMoi TeMe — aHaJIu3 HaillJIeHHON
npoOJIeMHOI cHUTyaluu (3a7auu) 4YeTkoe (HopMynHpoBaHHE (PUIUYECKON YaCTU
npoOsieMbl (3a7aun) BBLIBIDKEHHE THUIOTE3 pa3paboTka mojenen (pusmueckux,
MaTeMaTUYECKUX) IPOTHO3UPOBAHUE PE3YJbTATOB PA3BUTUS BO  BPEMEHHU
AKCIIEPUMEHTAIIHO HAOI0IaeMbIX SIBICHUM MPOBEpKAa U KOPPEKTHPOBKA TMIIOTE3
— HAaXO0XJCHHE PEIICHWH  NPOBEpKA U AHAIU3 PEIICHWH — MPEJIOKEHUS IO
UCIIOJIb30BAHUIO TOJIYYEHHBIX PE3YyJIbTaTOB ISl MOCTAHOBKM W PELICHUS JIPYTUX
npo0OsemM (3a1a4) 1Mo u3ydyaeMon Teme, [0 paHee U3yUYEeHHbIM TeMaM Kypca (PU3UKH,
a TaKXkKe IO TemMaM JAPYIMX INPEeIMETOB €CTECTBEHHOHAYYHOIO IMKJIA, OLEHKA
3HAYCHHS.

O0mue pekoMeHAAINHU K NPOBEICHUI0 3AHATHH

[Ipy wu3ydyeHHMH Kypca MOTYT BO3HUKHYTbH METOJMYECKHE CII0)KHOCTH,
CBSA3aHHBIE C TEM, UTO 3HAHMI MO OOJIBIIMHCTBY Pa3/eioB Kypca (PU3UKU HA YPOBHE
OCHOBHOM  IIKOJIBI ~ HEJAOCTATOYHO I  OCO3HAHHOIO  BOCHPHATHS — psaa
paccMaTpUBaEMbIX BOIIPOCOB U 3a/1ay.

Bonbiias yacte Marepuana, COCTaBISIONIAs COAEPKaHUE MPUKIIATHOTO Kypca,
COOTBETCTBYET TOCYJapCTBEHHOMY 0OOpa3oBaTEIbHOMY CTaHAAPTy (PU3NYECKOTO
o0Opa3oBaHus Ha MPOPUILHOM YPOBHE, B CBSI3U, C YEM KYPC HE CTOJBKO pacUIUpseT
KpPYr NpPEeIMETHBIX 3HAHUN ydalIuxcs, CKOJbKO YIIIyOJII€T UX 3a CYUET YCUJICHHMS
HENPEAMETHBIX ~ MHUPOBO33PEHYECKOM M METOJOJOTMYECKONM  KOMITOHEHT
coJiep KaHusl.

MeToabl 4 Opranu3anuoHHbIe GopMbl 00yUeHUs

g peamusanuu  nemed W 3a4ad JAHHOTO — MPUKIAJHOTO  Kypca
MpeIoiaraeTcsl HMCIOiIb30BaTh CIEAYIOMINUE (OPMBI 3aHATHI: MPAKTUKYMbI 10
pEILICHHIO 33/a4, CaMOCTOsITeNIbHAs paboTa yyalmxcsi, KOHCyJabTaluu, 3ader. Ha

3aHATHUAX TPUMCHAIOTCA KOJUICKTUBHBLIC W HWHIAWBUAYAJIbHBIC (bOpMBI pa6OTBIZ
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IIOCTAHOBKA, PELICHUS U OOCYKIEHUS pPELICHUs 3ajad, MOATNOTOBKA K E€AMHOMY
HAI[MOHAJFHOMY TECTHPOBAHUIO, MOJ0OpP M COCTaBlEHHE 3aJady Ha TeMy H T.1.
[Ipennonaraercs TakX e BBIIOJHEHHE JOMAUIHMX 33JaHUNA 1O PEUICHHMIO 3ajad.
JloMuHaHTHOW k€ ¢opMOM  ydeHuss JIOJDKHA CTaTh  HCCJENOBaTENbCKast
JESTeNIbHOCTh YUYEHHKA, KOTOpash MOXET OBbITh pealii30BaHa KaK Ha 3aHATUSAX B
KJlacce, TaKk U B XOJ€ CaMOCTOATEIbHOU paboThl yuyamuxcsa. Bece 3aHATHS TOKHBI
HOCHUTD MPOOJIEMHBII XapaKkTep U BKIIOYATh B €051 CAaMOCTOSITENbHYIO padoTy.

MeTtoapl o0yueHus, IpUMEHSIEMbIE B paMKax MPUKIATHOTO Kypca, MOTYT U
JOJDKHBI ~ OBITH ~ JOCTAaTOYHO  pa3zHooOpasHbiMu.  [Ipexzae  Bcero 310
HcclieIoBaTeNibckas paboTa caMux y4aliuxcsi, COCTaBJIeHHE 0000IIAONINX TaOuIl,
a TakKe IMOATNOTOBKA M 3alllTa y4YallUMHCS aJIrOpUTMOB pelleHus 3aaad. B
3aBHCHMOCTH OT WHAMBHUIYAJIBHOTO IJIaHA YUYUTENh JOJHKCH MpeIaraTh yaaumumcs
HOJTOTOBJIEHHBIM UM NEpEeUeHb 3a7au Pa3IMYHOTO YPOBHS CIOKHOCTH.

[ToMuMO WUCCIIEIOBATENBCKOTO METOJAa LIEJIECO00pa3HO HCIOJIb30BaHHUE
YaCTUYHO-TIOMCKOBOTO, TPOOJIEMHOTO H3JIOKEHHS, a B OTIACIbHBIX CIydasx
MH(POPMALIMOHHO-WILIIOCTpaTuBHOrO. [locmeanuii MeToj mpUMEHsieTcs B TOM
cillydae, KOTJa y Y4YalluXcs OTCYTCTBYeT 0a3a, MO3BOJIAIONIAS HCIIOIh30BATh
MPOAYKTHUBHBIE METO/IBI.

CpencrBa 00yueHnust

OCHOBHBIMM CPEJCTBAMU 00YUYEHUS TPU U3YUEHUHU MTPUKIIATHOTO Kypca

SABJISTFOTCSL:
. duznyeckre npudopsI.
. ['padpuueckue mimoctpanuuu (CXembl, YePTEKH, TPapUKH).
. JnmakTnueckrue MaTepruabl.
. VY4eOHuKN (HU3UKU SISl CTAPUINX KJIACCOB CPEAHEH IIKOJIBI.
. VYyebnbie mocodus 1o ¢pusznke, COOPHUKHU 3a/1ad.

Opranuszanus caMmoCTOATEILHOM Pad0ThI

CamocTrosiTenbHast paboTa MpeAnonaraeT Co3JaHUEe  JTUAAKTHYECKOrO
KOMIUJIEKCA 3a]ay, PEHICHHBIX CaMOCTOSITEIbHO Ha OCHOBE HCIOJIb30BAHUS
KOHKPETHBIX 3aKOHOB (DU3MYECKUX Teopui, (yHIAMEHTAIbHBIX (U3UUYECKUX
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3aKOHOB, METOAOJOIMYECKMX IMPUHLUUIOB  (U3MKH, a TaKKe METOJI0B
HKCIIEPUMEHTAIbHON, TEOPETUIECKON U BBHIYUCIUTENBHON (PU3MKU U3 Pa3IUIHBIX
COOPHMKOB 33/1a4 C OpHEHTalMel Ha IPOoPUIbHOE 00pa30BaHUE yUaIIUXCS.

OxugaeMbIMU pe3yJIbTATAMM 3aHATHH ABJIAIOTCH:

. pacuIMpeHne 3HaHU 00 OCHOBHBIX aJITOPUTMAXx pELIECHUs 3a/1ad,
Pa3IMYHBIX METOaxX MPUEMAaxX PEIICHUs 3a1a4;

. pPa3BUTHE NTO3HABATEIIHBIX HUHTEPECOB, NHTEIJIEKTYAJIbHbBIX U
TBOPYECKUX CIIOCOOHOCTEN Ha OCHOBE OIBITA CAMOCTOSITEIbHOTO MPUOOPETEHUS
HOBBIX 3HAHHM, aHAIM3a U OIICHKU HOBOM MH(OpMAIINH;

. CO3HATEJIbHOE CaMOOIIPENEICHNE YUEHUKA OTHOCUTENBHO IPOQUILS
JaJIbHENIIEro 00y4eHus Uiu NpodecCUOHATBHON AESITEbHOCTH;

. MOJIyYeHHUE MPECTABICHUIN O poJid (PU3UKH B MO3HAHUHU MUPA,

(bPIBI/I‘IGCKI/IX N MaTCMATHYCCKHUX MCTOAAaX UCCIICAOBaHUA.

TpeOoBaHus K YPOBHIO OCBOCHUS COAEP:KAHUA Kypca:

yanIHeCH JOJDKHBI YMETh.

aHAJIM3UPOBATH (PU3UIECKOE SBIICHHE,

- TIpOTOBapHBaTh BCIYX PEIICHUE;

- aHaJTM3MPOBATH MOJYYCHHBIA OTBET;

- KJacCU(UIMPOBATh MPEAJIOKESHHYIO 3a7a4y;

- COCTaBJISITh MPOCTEUIITNX 3a/1a4H;

- TIOCTIEIOBATENHHO BBHIMOIHSITH U IPOrOBAPUBATH ITAIlbl PEIICHHUS 33JauH
CpeaHeN TPYIHOCTH;

- BbIOMpATh pallMOHATBHBIN CIIOCO0 PEIICHHUS 3a/a4H;

- pemaTh KOMOWHUPOBAHHBIC 3a/1a4H;

- BIAJETh PA3JIMYHBIMU METOJAMH PEIICHUS 3a/1a4: aHAUTUTUYECKHM,
rpaguIecKuM, IKCIIEPUMEHTATIBHBIM U T.1.;

BJIAJICTb METOJaMHU CAMOKOHTPOJIAA 1 CAaMOOLCHKHU



3. Conep:xaHue Kypca

10 -11 ximaccel

dusnueckas 3ajga4da.

Knaccnduxanus 3agaq

Uro Takoe ¢usmyeckas 3amada. CocraB ¢uzmueckor 3amaun. Duzmdeckas
TEOpHUsl U pEelIeHHE 3a7a4. 3HaUeHHE 3a7a4 B 00yUYEHUH U )KU3HHU.

Knaccudukanus dusmdeckux 3amad mo TpeOOBAHUIO, COACPIKAHUIO, CIIOCOOY
3amanus u pemieHus. [Ipumepsl 3a7a4 Bcex BUJIOB.

CocraBnenue ¢usnyeckux 3anady. OCHOBHbIE TpeOOBaHUS K COCTaBIICHUIO

3ana4. CiocoObl ¥ TEXHHUKA COCTaBJIeHUA 3a1a4. [Ipumepsl 3a1a4d Bcex BUIOB.

IIpaBuia u npuemsl pemieHus pusnyecKux 3axayq

OO6mue TpeOGoBaHMsS TpU pelieHuH (GU3NUECKUX 3ajlad. OTambl PEIICHUs
dbuszndeckor 3amaun. PaboTta ¢ TekcToM 3amaud. AHanu3 (PU3NUECKOTOo SIBIICHHUS;
dbopmyIUpoBKa HAEW pelieHus (MUIaH perieHus). BhIMoiHeHue IiaHa pelieHus
3agaun. YwucmoBon pacder. HMcnosib30BaHWME BBIYMCIMTEIBHOW TEXHHUKH IS
pacyeToB. AHaNU3 pelieHus 1 ero 3Hayenue. OpopmiieHUe pelIeHHs.

TunuyHble HEAOCTATKH MPHU pEHICHUH U 0OPMIICHUU pelieHus: (HU3NIeCKOM
3amaun. M3yueHue mpuMepoB pelieHus 3a7ad. PaznuuHble mpueMbl U CIOCOObI
pelIeHus: aJlrTOPUTMbl, AaHAJIOTUH, TeOMETpUYECKUE MprueMbl. MeTo1 pa3MepHOCTEH,

rpaguyecKue pemeHus u T. 1.

JAnHaMuKa U cTaTHKA

KoopnunaTHblid MeTOJA pelleHus 3ajJad Mo MeXaHuke. Pemienue 3agad Ha
OCHOBHBIE€ 3aKOHBI JUHAMUKU: HbIOTOHA, 3aKOHBI [JIA CHJI TATOTECHUS, YIPYTOCTH,
TpEHUs, CONPOTHUBIICHUs. PemeHwe 3amad Ha ABMXKECHHE MaTEepUaIbHOM TOYKH,
CHUCTEMBI TOYEK, TBEPAOTO TEJIA MOJI ICCTBUEM HECKOJIBKUX CHJL.

3ajaun Ha OMpe/ieIICHNE XapaKTepPUCTHK PaBHOBECHUS (DU3NUSCKUX CUCTEM.

3amauyd Ha MPUHIMI OTHOCHUTEJILHOCTH: KMHEMATHYE€CKUE W JUHAMHYECKHUE

XapaKTCPUCTUKU ABMIKCHUA TCJIa B PA3HBIX MHCPLHUAIIBHBIX CUCTEMAX OTCUCTA.



[TonGop, cocTaBieHHE W pEIIEHUE 10 HWHTEpPecaM pa3IUYHBIX CHOKETHBIX
3a/la4: 3aHUMAaTENbHBIX, AKCICPUMEHTAIBHBIX C OBITOBBIM COJEPIKAHUEM, C
TEXHUYECKAM W KpaceBEAUECKHM  COJEp)KaHHWEM,  BOCHHO-TEXHUYCCKUM
COJICpKAHHEM.

BKCKprI/II/I C ICJIBIO 0T60pa JaHHBIX AJI1 COCTAaBJICHUA 3a1a4.

3aKoHBI COXpaHeHHUSs

Knaccupukanuus 3agad 1O MEXaHUKE: pELICHUE 3aJad  CpeACTBAMHU
KMHEMAaTUKH, JUHAMUKH, C TOMOIIBIO 3aKOHOB, COXPaHEHHUS.

3a1aun Ha 3aKOH COXPAHEHUsS UMITYJIbCA U PEAKTHUBHOE IBHMKECHUE. 33J1a4d Ha
ornpezeneHnue padoThl U MOUTHOCTH. 3a/1aud HAa 3aKOH COXPAaHEHHUs U MpPEBpalleHUs
MEXaHUYECKON IHEPTUH.

Pemenue 3amau HeckosibkuMH criocobamu. CocTaBieHUe 3a7jady Ha 3aJlaHHbIE
OOBEKTHl WM ABJICHHS. B3aumonpoBepka pelmaeMbIX 3afad. 3HAKOMCTBO C
MpUMEpPaMH pPEIICHUs 3aJad 0 MEXAHHMKE PECHyOIMKAHCKUX M MEXTYHapOHBIX
OJINMITHAI.

KoHcTpykTOpCcKHE 3afadun M 33Ja4d Ha IPOEKTHI: MOJEINb aKCEJIEPOMETpa,
Mozaenbp  MasTHUKa  @Dyko, MOJAENb  KPOHIUTEHHA, MOJENb MYyIIKH C
IPOTUBOOTKATHBIM YCTPOMCTBOM, IPOEKTHI CAMOABUKYILIUXCS TEIEKEK, MPOEKTHI

YCTPOMCTB JJ1s1 HAOJIIO/IEHNUSI HEBECOMOCTH, MOJIENIb aBTOK0J1€0aTETbHON CUCTEMBI.

CTpoeHue U CBOMCTBA ra30B, JKUIAKOCTEH U TBEPABIX TeJl

KauecTBeHHbIE 3a7auM HA OCHOBHBIE ITIOJIOKEHUS M OCHOBHOE YPaBHECHHE
MoJIeKyJsipHO-KuHeTHUYecKkor Teopun (MKT). 3agaun Ha omnucaHue MOBEACHUS
UJeaIbHOro ra3a: ocHoBHoe ypaBHeHHMe MKT, ompeneneHue CKOpOCTH MOJEKYJ,
XapaKTEPUCTUKH COCTOSIHUS T'a3a B U30MPOLIECCAX.

3agaun Ha CBOWCTBAa MapoB: MCIOJIB30BaHHWE ypaBHEHUs MenaeneeBa —
Kianeiipona, XapakTepuCTHKa KPUTUYECKOTO COCTOSIHUA. 3aJayd Ha OIMCaHUue
SBJICHMM TIOBEPXHOCTHOTO CJOs; paboTa CHJI TIOBEPXHOCTHOTO HATSKEHUS,
KanWUISIPHBIC SIBJICHUS, U30BITOUYHOE JABJICHHE B MBUIBHBIX MYy3bIPSAX. 3aJaud Ha

OIIPCACIICHNUC XapaKTCPUCTUK BJIAJKHOCTHU BO3AYyX4d.



3aaun Ha OMpENENICHHE XapaKTEPUCTUK TBEPAOTO Teja: al0CONIOTHOE U
OTHOCUTEIIBHOE YIUIMHEHHWE, TEIUIOBOE PACIIMPECHUE, 3arac NPOYHOCTH, CHJIA
yIOPYTrOCTH.

KauecTBeHHBIE M KOJIMYECTBEHHBIC 3aJa4d. YCTHBIA IHAJOr MPU PEUICHUU
KaueCTBCHHBIX 3amad. [paduueckue u DKCIEpUMEHTANIbHBIC 3a7add, 3aqadd

OBITOBOTO COACPpIKaHUA.

OcHOBBI TEPMOINHAMUKH

KoMOuHMpoBaHHbIE 3a7aud Ha TEPBBIA 3aKOH TEPMOAWHAMUKH. 3a/laddl Ha
TEIJIOBBIE JBUTATEIIN.

DKCKypcus C LIeTbI0 cOopa TaHHBIX JJIsl COCTABJICHUS 3a/1a4.

KoHcTpykTOpCKME 3amaum W 3aga4d  HA IPOEKTHI: MOJEIb Ta30BOr0
TEPMOMETPA; MOJEIb NPEIOXPAHUTEIBLHOTO KJIallaHa HA OIPEICIICHHOE aBJICHUE;
IIPOEKTHl MCIOJIb30BAHUS Ta30BBIX IPOLIECCOB I IOJAYM CHUTHAJIOB; MOJEIb
TEIUIOBOM MAILIMHBI; TPOEKTHl MPAKTUYECKOTO OINpEAEIEHUs paguyca TOHKHX

KaIlTUJLJIAPOB.

3.]IeKTpl/I‘IECKOC 1 MaroHuTHO€ I10J1A

XapakTepucTUKa pemieHusl 3amad paszzena: oliiee W paszHoe, MPUMEpPHl U
MIPUEMBI PEIICHHMS.

3amaun pa3HBIX BUIOB Ha OINKMCAHWE DJICKTPHUYSCKOTO IOJIA Pa3InIHBIMU
CpeACTBaMHU: 3aKOHAMHU COXPAHCHWsS 3apsiga W 3aKoHOM KylloHa, CHIIOBBIMH
JUHUSMH, HAMPSHKCHHOCTBIO, Pa3HOCTHIO MMOTSHINANIOB, SHEepTHel. Pemenne 3amau
Ha OIKCaHUE CHCTEM KOHICHCATOPOB.

3aqaun pa3HBIX BHJOB HA OMKMCAHWUE MArHUTHOTO TOJISI TOKA U €ro JICHCTBHSL:
MarHMTHAas WHAYKIMS U MAarHATHBIN ITOTOK, crila AMriiepa u cuia JlopeHna.

PenieHne Ka4yeCTBEHHBIX OSKCICPUMCEHTAIBHBIX 3a/ad C HUCIOJIb30BAHUEM

QJICKTPOMCTpPA, MArHUTHOT'O 30HAA 1 APYI'OT'O O60py,Z[OBaHI/I$[.

ITocTOAHHBIN YJIEKTPUYECKMH TOK B PAa3JIMYHBIX cpeaax

33,[[3‘—11/1 Ha Ppa3JIUMYHBIC IIPUCMbI pacdcTa COIIPOTHUBIICHHUA  CIIOKHBIX

AJIEKTPUYECKUX Llenel. 3aaun pa3HbIX BUJIOB «a ONMUCAHUE AICKTPUUECKUX IETEH
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MIOCTOSTHHOT'O JICKTPUYECKOr0 TOKA C IMOMOIIBI0 3aKkoHa OMa /1JI 3aMKHYTOH IIeMH,
3akoHa Jlxoyns — JleHua, 3aKOHOB NOCIEAOBATENBHOIO MW MapauIEIbHOIO
coequHeHui. O3HakomiieHHME C mpaBuwiamMu Kupxroda mnpu pemieHun 3ajad.
[TocTanoBka 1 penieHre GpOHTATHHBIX IKCIIEPUMEHTAIBHBIX 3a/1a4 Ha OMPE/ICICHIE
MOKa3aHW MpUOOPOB MPU M3MEHEHHHM COMPOTUBICHUSI TE€X WJIM HHBIX YYaCTKOB
IIETH, Ha OMpEJIeSICHUE COMPOTHUBIICHUHN y4acTKOB Ienu U T. 1. Pemenue 3amgad Ha
pacuet yyactka uenu, umeromeit JC.

3aaul Ha ONMHMCAHHUE TOCTOSIHHOTO JJIEKTPHUYECKOTO TOKa B 3JIEKTPOJIUTAX,
BaKyyMe, razax, MOJYNPOBOJHUKAX: XapaKTEPUCTUKA HOCUTEIICH, XapaKTEPUCTUKA
KOHKPETHBIX sIBJICHUU U Jip. KauecTBeHHbIE, IKCIIEpUMEHTAIbHBIE, 3aHUMATEIbHbIE
3a/1a4M, 3a71a9M C TEXHUYECKUM COJIepKaHUEeM, KOMOMHUPOBAHHbBIC 3a/1a4H.

KoncTpykTopckue 3a1aun Ha NpOEKThI: YCTAHOBKA JIJISI HATPEBAHUS JKUJIKOCTH
Ha 3aJaHHyl0 TEMIIepaTypy, MOJIeJIb aBTOMAaTUYECKOrO  yCTpPOHCTBA €
3JIEKTPOMArHUTHBIM pEJi€, TPOEKThl W MOJEIM OCBECIICHUS, BBIIPAMUTEIb U
YCUJIUTENIh Ha TMOJYNPOBOJHUKAX, MOJEIU H3MEPUTEIIbHBIX MPUOOPOB, MOJEITU

«YUCPHOTIO AITHUKA.

JJIeKTPOMATHUTHBIE KOJICOAHUSA U BOJHBI

3ajgaun pa3HbIX BUJOB Ha ONUCAHUE SIBJICHUS AJEKTPOMATrHUTHONW WHAYKIIWH:
3aKOH AJIEKTPOMArHMTHOM MHYKIIMH, TpaBuio JIeHia, MHTyKTUBHOCTbD.

3ajaun Ha MEPEMEHHBIN JJIEKTPUUYECKUM TOK: XapaKTEPUCTUKU MEPEMEHHOIO
AIEKTPUUYECKOTO TOKA, AIICKTPUUECKUE MAIlIMHBI, TpaHCHOPMATOP.

3ajaun Ha OMMCAHUE PA3JIMYHBIX CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: CKOPOCTb,
OTpakeHue, MpeJoMiIeHne, nHTephepeHIus, nudpakius, mojaspusanus. 3a1adu 1o
reoOMEeTPUYECKON OINTHUKE: 3epKayia, ONTHYEeCKUe cxembl. Kiaccudukanusa 3anad mno
CTO u npuMepsl UX pEUICHUS.

3amaun Ha ONpenesieHue ONTUYECKOM CXEeMbl, COAEpKalehCcs B «UYEPHOM
SIIUKE»: KOHCTPYHPOBAHME, MPHUEMbl M TpUMEPHl pelieHus. ['pynmoBoe u
KOJUIEKTUBHOE  PEUICHUE HJKCIEPUMEHTAIbHBIX 3aJad C  HCHOJIb30BAHUEM

ocumiorpada, 3ByKOBOIO TeHepaTopa, TpanchopMaTopa, KOMIUIEKTa MPHOOpPOB
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IJIE  W3Y4EHUS CBOMCTB SJEKTPOMArHUTHBIX BOJIH, JJIEKTPOM3MEPUTEIBHBIX
npuOOpOB.

DKCKypcus C LIeNbI0 cOOpa TaHHBIX JJIsl COCTABJICHUS 3a/1a4.

KoucTpykropckue 3afaud M 3aJadd Ha MPOEKTHI: IUIOCKHM KOHAEHCATOP
3aJJaHHOM €MKOCTH, T€HEpaTOpPbl Pa3IMYHBIX KOJeOaHWW, mpuOOop A W3MEPEHUS

OCBCIICHHOCTH, MOJCIIb IICPCAAYHN IJICKTPOSHCPIUH U JP.

O06o0marmuiee 3aHsiTHE M0 METOAAM M IpUéMaM pelieHus1 (PU3NYEeCKUX 3a/1a4
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4. KajieHIapHO — TeMaTH4YeCcKoe MIAHUPOBaHUe

10 knacc
e Tema 3aHATHS Koa- | JlaTa
n/n Bo
4acoB
Beenenue (1 yac)
1 duznueckas 3agada. Kimaccudukanus 3amgaq. [Ipasuna u 1
MIPUEMBI penieHusT GU3NIECKUX 3a7ad.
Kunemaruka (4 yaca)
2 | OCHOBHBIC 3aKOHBI U MOHATHS KUHEMATUKH. 1
3 Pemenne pacdyeTHhIX M Tpaduyeckux 3ajad Ha PaBHOMEPHOE 1
JIBUKEHHUE.
4 | Pemienue 3a1a4 Ha paBHOYCKOPEHHOE JIBHXKEHUE. 1
5 | /IBmkenue 1o okpyxkHOCTH. Pemenue 3amay. 1
JInnamMuka u cratuka (5 yacoB)
KoopauHaTHbIl METO/ pelICHU 3a1a4 110 MeXaHuKe. PemieHue
6 |3amad Ha OCHOBHBIC 3aKOHBI JUHAMUKHU: HbIOTOHA, 3aKOHBI 15 1
CUJI TATOTECHUS, YIPYTOCTH, TPEHHUSI, COMPOTUBIICHHUSI.
7 Pemenue 3amau Ha ABIDKCHHE MaTepUaIbHOW TOYKU, CUCTEMBI 1
TOYEK, TBEPJIOTO TeJIa MO/ ACHCTBUEM HECKOJIbKUX CHIL.
8 3agauM  Ha  OMNpENEJICHHUE  XAPAKTEPUCTUK  PaBHOBECHS 1
(PU3HUECKUX CUCTEM.
3a7auM Ha TPUHLIUI OTHOCHUTEJIIBHOCTH: KHUHEMAaTUYECKUE U
9 | IMHAMUYECKHE XapaKTePUCTUKHU JBIXKCHUS Tejla B Pa3HbIX 1
WHEPIMAJIbHBIX CUCTEMAX OTCUETA.
10 | IToxGop, cocTaBlieHHEe U PENICHNE 3a/1a4 TT0 MHTEPECaM. 1
3akoHbI coxpaHeHus (7 4acoB)
Knaccudukanuss 3amad 0o MeEXaHUKE: pelIeHHue 3ajad
11 | cpenctBamMu KWHEMATUKH, JWHAMHKHA, C TTOMOIIBI 3aKOHOB 1
COXpaHEHMSI.
12 3ajau Ha 3aKOH COXPAaHEHUS UMITyJbCa U PEAKTUBHOE 1
TBHKEHHUE.
13 | 3agaum Ha onpeneneHre paboThl U MOITHOCTH. 1
14 3aaun Ha 3aKOH COXPAHEHHUS W IPEBPAICHUS MEXaHUYECKOM 1
sHepruu. Pemenne 3a1a4 HECKOJIBKUMHU CIIOCOOAMHU.
15 CocraBienue 3aay Ha 3aJaHHble OOBEKTHI HJIM SBJICHUS. 1
B3anmonpoBepka penraemMbIxX 3aiad.
16 3HAKOMCTBO C TpUMEpaMU PEIICHUs 3aJad M0 MEXaHUKe 1
peCIyOIMKaHCKUX U MEKTYHAPOIHBIX OJIMMITHA].
17 | Tect mo Teme «MexaHUKay 1
CTpoeHne ¥ CBOMCTBA ra3oB, ;KUJAKOCTEH U TBEPABIX TeJ (5 4acoB)
18 KauecTBeHHbIE 3a/1aud HA OCHOBHBIC MOJIOKEHHUS U OCHOBHOE 1
ypaBHEHHE MOJIEKYJIsIpHO-KuHeTH4eckoil Teopun (MKT).
19 | 3agaun Ha omMcaHWe MOBEIEHUSA HICAJIBHOIO ra3a: OCHOBHOE 1
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ypaBuenue ~ MKT, ompenenenwe  CKOpOCTH  MOJIEKY,
XapaKTEPUCTUKU COCTOSIHUSA ra3a B U30MPOIECcCcaXx.

33.,[[3‘1](1 Ha CBOMCTBa IMapoB: HCIIOJIb30BAHUC YPABHCHUA

20 | MenneneeBa—KunarnelpoHa, XapakTepUCTUKAa KPUTHYECKOTO 1
COCTOSIHHSI.
3ajauyn Ha ONpENENIEHWE XapaKTepUCTUK TBEPJAOro Tea:

21 | abcomoTHOE W  OTHOCUTENbHOE  YHJIMHEHHUE, TEIIOBOE 1
pacuIMpeHne, 3anac NPOYHOCTH, CUJIa YIPYTOCTH.

29 KadecTBeHHble W KoIMuYecTBeHHbIE 3amaud. | 'padudeckue u 1
AKCIIEpUMEHTAJIbHBIC 3aJ]a41, 3a/1a41 OBITOBOTO COJIEPKaAHUSI.

OcCHOBBI TepMOAMHAMMKH (4 yaca)

23 | KoMOuHUpOBaHHBIE 33/1a4M HA NIEPBBIM 3aKOH TEPMOIMHAMUKH. 1

24 | 3aja4yu Ha TEIJIOBBIE ABUTATEIIN. 1

25 | KOHCTpYKTOpCKHE 33/1a4 U 33]1a4d Ha MPOEKTHI 1

26 | Tect no TeMe «MosekynsipHas puznka. TepMoguHAMUKA» 1

duekTpHUecKoe noJie (4 yaca)

97 XapakTepucTuka pelieHHs 3a7ad pasjena: ooliee W pasHoe, 1
IPUMEPHI U IPUEMbI PEIICHHUS.
3amaun pa3HbIX BHUJIOB HA OMHCAHHUE DJIEKTPUUYECKOTO OIS

28 | pa3AMYHBIMU CpEACTBAMU: 3aKOHAMHU COXpaHEHUs 3apsjua U 1
3ak0oHOM KynoHa, CHITOBBIMU JIMHUSIMH, HATPSDKCHHOCTBIO.

29 3ajaun pa3HbIX BHJIOB HA OMNHCAHHUE DSJIEKTPUYECKOIO nois 1
Pa3IMYHBIMK CPEACTBAMU: PA3HOCTHIO MOTEHIIMAJIOB, SHEPTHEM.

30 | Pemenue 3a1ay Ha ONMKMCAHUE CUCTEM KOHJICHCATOPOB. 1

IocTOsIHHBIN 3JIEKTPUUYECKHI TOK B Pa3JIMYHbIX cpeaax (4 yaca)

31 3amaun Ha pa3lIMYHBIC MPHEMBI  PacueTa  CONPOTUBICHHS 1
CJIOHBIX AJIEKTPUUECKHUX IETICH.
Pemenne 3amau Ha pacder ywactka uenu, umeromend IJ[C.

32 |IlocTaHoBka m pemeHne (PPOHTATBHBIX IKCICPUMEHTATBHBIX 1
3a/1a4y Ha OIpeJesICHHE MOKa3aHui NpruOOpOB.

33 3ajauyn Ha OMNMCAHHUE IOCTOSHHOTO 3JIEKTPUYECKOTO TOKA B 1
ANIEKTPOJIUTAX, BAKYYME, ra3ax, NOJYNPOBOAHHUKAX.

34 | Tect no TemMe «INEKTPUUYECKOE MOJIE. DIEKTPUUECKUMN TOK 1
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Ka.]'leHI[apHO — TEMATHIECCKOC IJIAHUPOBAHUEC

11 kaace
Tema 3aHATUA Koa- | laTa
Ne n/m BO
4acoB
MarnuutHoe noJie (2 yaca)
3ajaun pa3HbIX BUJOB HA OMHCAHWE MArHUTHOTO MOJS TOKA U
1 €ro JEUCTBUS Ha MPOBOJHUK C TOKOM: MarHUTHAs MHIAYKLHS U 1
MAarHUTHBIN MTOTOK, CHUJia AMIEpa.
9 3ajaun pa3HbIX BUJOB HA OMHCAHWE MArHUTHOTO IOJS TOKA U 1
€ro JCUCTBUA Ha JBWXYIIUNCA 3apsi: cuia JIopeHia.
JJIeKTPOMATHUTHBIE KoJIeOaHus U BOJIHBI (13 yacoB)
3agau  pas3HBIX  BUJIOB Ha  OINHCAHWE  SIBJICHUS
3 AJIEKTPOMArHUTHOM MHIYKIMU: 3aKOH AJIECKTPOMArHUTHOM 1
WHJIYKIIMY, TpaBuiIo JIeH11a, THAYKTUBHOCTb.
4 3azgauu Ha NMEPEMEHHBIA JIEKTPUUECKAN TOK: XapaKTEPUCTUKHU 1
IIEPEMEHHOI0 JIEKTPUUECKOTO TOKA.
5 3aaul Ha MEPEMEHHBIN ANEKTPUUYECKUN TOK: IJIEKTPUUYECKHE 1
MAIIIMHBI, TPAHCHOPMATOD.
3ajaun Ha OMMCAHUE PA3JIMYHBIX CBOWCTB 3JEKTPOMArHUTHBIX
6, 7 | BOJIH: CKOPOCTb, OTpa)KCHHE, MPEIOMJICHHE, UHTEpPEpEHIIHS, 2
aupakiysl, MoIsipu3aus.
8,9, |3amauu 1O TreoMeTpUYECKOM ONTHKE: 3epKajia, ONTHYECKUE 3
10 | cxeMsl.
11, 12 | Knaccuduxanus 3anad no CTO u npuMepsl UX pEIICHHUS. 2
3ajaun Ha ONpeIeNIEHUEe ONTUYECKOW CXEMBI, COAEPIKAILICHCS B
13 | «4epHOM SIIUKE»: KOHCTPYMPOBAHHUE, MPUEMBI U IPUMEPHI 1
pELICHUS.
14 ['pymnnoBoe W KOJUIEKTUBHOE PEIICHUE AKCIEPUMEHTAIbHbBIX 1
3a/1a4 C UCMOJIb30BAHUEM NPUOOPOB.
15 | Tect no Teme «2JI€KTpOMarHUTHbIE KOJIEOAHUSI U BOJIHBI» 1
Mexanuka (7 yacoB)
16 | OOmue MeToapl pemeHns 3a1a4 1Mo KWHEMAaTHKe. 1
17 | 3agaun HAa OCHOBHBIE 3aKOHBI TUHAMUKH. 1
18 | 3agaun Ha OPUHIUIT OTHOCUTEIBHOCTH. 1
19 | 3ajgaum HA 3aKOH COXPAHEHUS UMITYJIbCA. 1
20 3ajaun Ha 3aKOH COXPaHEHHUs YHEPTHUHU. 1
21 3agauyn  HaA  ONPEACJICHUE  XapaKTEPUCTUK  PABHOBECHUSA 1
(U3HUECKUX CHUCTEM.
22 MexaHuKa KUJIKOCTEN. 1
Moaexkyasipuas ¢pusuka. Tepmoaunamuka. (6 4acon)
23 | 3ajauu HA ONMCAHUE MMOBEJICHUS UICaIbHOIO rasa. 1
24 3aauv Ha CBOMCTBA MAPOB. 1
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25 | 3agauym Ha ONPENIEICHUE XapaKTEPUCTUK BIAXKHOCTH BO3yXa. 1
26 3ajaun Ha MEPBbIM 3aKOH TEPMOJUHAMUKH. 1
27 3aga4yn Ha TEIUIOBBIE IBUTATEIIH. 1
28 | 3agaum HA ypaBHEHUE TEIUIOBOTO OajiaHca.
DJIEKTPU1€eCTBO. (5 4acoB)
29 3agaun pa3HbIX BUJOB Ha OMHCAHUE DJIECKTPUUECKOTO OIS 1
Pa3IMYHBIMU CPEACTBAMMU.
30 | O6mias xapakTepuCTUKA PEHICHUS 3a]1a4 10 JIEKTPOCTATHKE. 1
31 3amaun  Ha HpI/IéMEI pacy€Ta COMPOTHUBJICHUS CJIOKHBIX 1
AIEKTPUYECKUX IICTICH.
32 | 3amauum Ha pacy€T yuyactka uenu, umeromen JJ1C. 1
33 | 3agauu Ha onmucaHKe MOCTOSHHOTO TOKA B Pa3JIMYHBIX Cpejax. 1
34 Oo6oomaroniee 3anstue (1 yac) 1
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2. 3opun H. U. «DOnektuBHbIN Kypc «MeTobl petieHus ¢puzndeckux 3agaa»: 10-11
kiacce», M., BAKO, 2007 r. (MacTepckas yuuterns).

3. Kameneukwnit C. E., OpexoB B. Il. «Meroauka pemieHust 3amad mno (usuke B
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penetutop (+CD)», CII0, 2009 r.

27. Kozen C. M., Kopoeun B. A., OpioB B. A. u ap. «duszuka. 10—I11 .
COopHUK 3a71a4 C OTBETaMH U peleHusiMu», M., Maemo3una, 2004 r.

28. Manunun A. H. «C6opHuk BonpocoB u 3aaa4 no ¢puszuke. 10—11 xmaccs», M.,
ITpocgenienue, 2002 T.

29. Menemun I'. B. «®u3nka B 3aa4ax: 3K3aMCHAITMOHHBIC 3a7]a4H C PEIICHUIMI,
M., Hayka, 1985 r.

30. Yepnoyuan A. U. «®Pusuka. 3amauu ¢ oTBETaMH M pemieHusMu», M., Briciias
mkoJja, 2003 r.

31.. CremanoBa I'. H. «COopamk 3amau mo d¢usuke: mma 10-11 xmaccos
001e00pa3oBaTeNbHBIX YUpekaeHui», M., mpocsenienue, 2000 T.

HNuTepHer-pecypcenl

1. EnuHas xouiekius udpoBBIX 00pa3oBaTeNIbHBIX pecypcoB / http://school-
collection.edu.ru.

OtkpbiTas ¢usnka [TeKcT, pucyHku ]/ http:// www.physics.ru.
[Tonroroska k EI'D /http://egephizika.

WuTepHet pecypce http://phys.reshuege.ru.

[Toarotoska k EI'D u 'MA no ¢usuxke http://fizkaf.narod.ru/study.htm.

2R

[TonHpI KOMIUTIEKT HBETHBIX Tabiuil mo ¢usuke. Bech Kypc cpemHel MIKOJbI

100 Ta0JIHII dbopmara Al. N3patenscTBO BAPCOH /
http://www.varson.ru/physics_ser9kvant.html.

/. denepanbHbli UHCTUTYT MEAArOrHYecKuX nu3MepeHuil. KoHTposibHbIe U3MepUTE

http://fipi.ru.
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