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IHosicHuTEeALHAA 3aNMUCKA

PaGouas mporpamma yaeO6HOoTO0Kypca mo ¢usuke 1 10-11 xkmaccoB «MeToabl perieHus
¢usnueckux 3amau» Ha 2023 — 2024y4eOHbIi TO COCTABICHA HA OCHOBE:
e «IIporpamMmsl 3eKTUBHBIX KypcoB. @usnka. 9-11 knaccel. [Ipopunbnoe oOydenuey,
cocraButens: B.A. KoposuH, - «/poda», 2017 r.
e 3opun H. . «3nextuBHbIil Kype «MeTop! pemenus pusnaeckux 3agayu»: 10-11
Kkimaccel», M., BAKO, 2015 1.
e Jlna peanuzanuu MporpaMMbl UCTIOIB30BaHO yueOHOoe mocobue: B.A. Opros, FO.A.

Caypos «IIpaktuka pemenus ¢puznueckunx 3amad. 10-11kmaccey, - «Benrana-I'pad»,
2016 .

Kypc paccuuran Ha 2 roya o0ydeHus

1. pa3BuTHE NMO3HABATEIBHBIX HWHTEPECOB, MHTEIJIEKTYalIbHBIX U TBOPYECKHUX

CHOCOOHOCTEH B mpoliecce pelieHns (U3NYECKUX 3a/7ad HCaMOCTOATEIbHOIO

MpHUOOpPETEHNUsI HOBBIX 3HAHUII;

COBEPILIEHCTBOBAHMUE TIOJYYEHHBIX B OCHOBHOM KypC€ 3HAaHUU U YMEHHU;

3. ¢dopMupoBaHHE IPECTABUTEIICH O TTOCTAHOBKE, KiIacCH(DHUKAIIHH, TpUeMax U
METO/1ax perieHus pU3NUecKux 3aaay;

4. TpUMEHSTh 3HaHUA N0 (U3MKe Ui OOBSICHEHUSI SABJIEHUMN MPUPOIbI, CBONCTB
BELIECTBA, peleHHs (PU3NYECKUX 3aJay, CaMOCTOSTEIbHOIONIPUOOPETEHUS U
OIIEHKH HOBOM MH(MOpMAIui (U3UIECKOTO COICP KAHMS.

N

3aJa4yp Kypca:

1. yrmyGnenue u cucTeMaTu3anus 3HAaHUH yJaImxcs,
2. YCBOGHHE YYalIMMHUCS OOIINX AITOPUTMOB PEIICHUS 337134,
3. OBIaJeHHE OCHOBHBIMH METOJIAMH PEIICHUS 3a/1a4.

OO0mas xapakTepucTHKa Kypca

IIpouecc pemieHus 3a1ad CiIyKUT OJHUM M3 CPEACTB OBJIAZICHUS CUCTEMOM Hay4dHbIX
3HaHUH 10 TOMY WM UHOMY ydeOHOMY npenmeTy. OcoOeHHO BesrKa ero pojib Mpu oOydeHUuu
¢u3uKe, T€ 331241 BBICTYNAIOT JCHCTBEHHBIM CPEACTBOM (POPMHUPOBAHUS OCHOBOIIOJIATAIOLINX
¢u3nyeckux 3HaHUM U ymeHuil. B mpouecce pemenus oOydaromuecs: OBIaJeBalOT METOJAaMHU
HCCIIEIOBAaHUS PA3JIMUHBIX SBJICHUH TNPHUPOJBI, 3HAKOMSTCS C HOBBIMHM IPOTPECCUBHBIMU
uAesMH M B3MVIAJAMH, C OTKPBITMSAMU OTEYECTBEHHBIX YYEHBIX, C JOCTHIXKECHUIMHU
OTEYECTBEHHON HAYKH U TEXHUKH, C HOBBIMH ITPO(HECCUSIMHU.

IIporpamma  yuyeOHOrOo  Kypca  OpHEHTHUpYEeT  yuuTens  Ha  JajbHeiliee
COBEpPILEHCTBOBAHHE YK€ YCBOCHHBIX OOyyarolmIMMMCA 3HaHUM M yMeHud. Jlnsg 3TOro Bed
IIporpaMMa JEJINTCS Ha HECKOJIBKO DPa3AeioB. B mporpamme BBIIEIEHBI OCHOBHBIE pa3feiibl
HIKOJIBHOTO Kypca (pU3MKH, B


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

Hayaje H3Y4EeHHUS KOTOPHIX C YYalIUMHCSA IOBTOPSIIOTCS OCHOBHBIE 3aKOHBI M (HOPMYIBI
JaHHOrO pasnena. Ilpy moxbope 3amad Mo KakAOMY pasfely MOXKHO HCIOJIb30BaTh
BBIUMCIIUTENIbHBIC, KAUECTBEHHBIE, TpaUUeCKue, SKCIIEPUMEHTAIbHbIE 3a/1a4H.

B Hauane usyueHus Kypca JaeTcs ABa ypOKa, LEJIBbI0 KOTOPBIX SBIAETCS 3HAKOMCTBO
yyamuxcs ¢ MOHATHEM «3agaday, uX KilacCu(UKaed U OCHOBHBIMH CHOCOOAMH pEIlEHHS.
Bonpmoe 3HadeHWe AaeTcsl alrOpUTMY, KOTOPBIH (OPMHPYET MBICIUTEIBHBIE OTECpaIHu:
aHaJIM3 YCJIOBUS 3aJlauM, JOTajKa, MPOEKT pEIlIEeHUs, BBbIJBUKEHUE THUIOTE3bl (pELICHHE),
BBIBO/I.

B 10 xnacce mpu pemieHnu 3amad 0oco00e BHUMAHHUE YAENAETCS IOCIEI0BATEIbHOCTH
NeWCTBUHM, aHanu3y (HU3UYECKOTO SBJICHHUS, NPOTOBAPHBAHMIO BCIYyX PEILICHHUS, aHAIU3Y
IIOJIy4€HHOTO OTBeTa. Ecim B Havane pasgena A WUIIOCTPALMM MCHOJIB3YIOTCS 3aJa4yd W3
MEXaHUKH, MOJIEKYJIIpHON (PU3MKH, AJIEKTPOJMHAMUKHU, TO B JaJbHEHIIEM pelIaoTcs 3aaadu
u3 paszenoB Kypca ¢pusuku 11 knacca.

[Ipn moBTOpeHUM 000011al0TCS, CUCTEMATU3UPYIOTCS KaK TEOPETUYECKHil Marepual,
TaK ¥ IpUEMBI pEUICHUS 33]1a4, IPUHUMAIOTCS BO BHUMAHUE L€ IOBTOPEHUS IIPH MTOATOTOBKE
K €IMHOMY rOCyJJapCTBEHHOMY 2K3aMEHY.

[Ipu pemennu 3agad Mo MEXaHUKE, MOJIEKYJISIPHON (PU3UKE, FIEKTPOANHAMUKE IJIaBHOE
BHMMaHHEe oOpariaercs Ha (OpMUPOBAHME YMEHHMI pemiaTth 3ajadd, Ha HAKOIUJIGHHE OIbITa
penieHus 3a/1a4 pa3IudHON TPYAHOCTH.

B xonune wusydyenus ocHOBHbIX TeM («KnHemMaTuka u AuHaMuKay, «MojekynsapHas
¢buznka», «NIEeKTPOIMHAMUKA») MPOBOJATCS UTOTOBBIE 3aHATHS B (OpMe MIPOBEPOUYHBIX padoT,
3aJlaHUsl KOTOPBIX COCTaBJIEHbl HAa OCHOBE OTKpHITHIX 0a3 EI'D mo ¢usuke. Ilocne mzyuenus
HeOonmpIMX TeM («3akoHbl coxpaHeHus. ['uapocratukay, «OCHOBBI TEPMOJAUHAMUKH,
«BonHOBBIE M KBAHTOBBIC CBOWCTBA CBETa») MPOBOJATCS 3aHATHUSA B (JOPME TECTOBOIM pabOTHI
Ha | vac, comepkaineii 3aganus u3 EI'D (gacts 1 u gacts 2).

I[punumunsl 0TO0pa conep:KaAHUA M OPraHU3aANUN Y4eOHOr0 MaTepHuaJia

o COOTBETCTBUE  COJEpXKAHUS  3aJad  YPOBHIO  KJIAcCMYECKOW  (u3MKH,
BBIJICPKABIINX IIPOBEPKY BPEMEHEM, a TaKKE€ YPOBHIO Pa3BUTHUSL COBPEMEHHON (U3UKH, C
BO3MOYHOCTBIO TIOCTPOEHHUS B IpOLIecce pelIeHrs] PU3NYECKUX U MaTeMaTHYeCKUX Mojenei
U3y4aeMbIX OOBEKTOB C pa3IUYHON CTENEHbIO [eTalu3allui, pealu3yeMOil Ha OCHOBE
MPUMEHEHHSI: KOHKPETHBIX 3aKOHOB (DM3MUYECKUX TEeOpuH, (PyHIaMEHTAIbHBIX (DU3HUECKUX
3aKOHOB, METOJIOJIOTMYECKUX MPUHLUIOB (U3HUKH, a TAaKKE€ METOJOB SKCIEPUMEHTAIBHOM,
TEOPETUYECKON U BBIYUCIUTEIBLHON (DU3HKHY;

L4 COOTBCTCTBHUC COACPIKAHUA U (1)OpM NpCaAbABIICHUA  3aaa4 Tpe6OBaHI/I${M
TOCYAapCTBCHHBIX IPOT'paMM II0 (1)I/IBI/IK6;

L4 BO3MOXXHOCTB 06y‘leHI/IH aHaJIN3y YCJIOBI/Iﬁ OKCIICPUMCHTAJIbHO Ha6J'IIOI[aCMBIX
HBHGHHﬁ, pacCMaTpUuBaCMbIX B 3a1a4€;

L4 BO3MOXXHOCTB (1)0pMI/IpOBaHI/I$I MMOCPCACTBOM COACPIKAHUA 3aJlad U MCTOHAOB HUX

pElIeHHUs HAyYHOTO MHUPOBO33PEHHUS U HAYYHOTO MOJXO0Ja K M3YyYCHHIO SIBICHUH MPUPOJIBL,
a/ICKBaTHBIX CTUJIIO MBIIIJICHHS, B pAMKaX KOTOPOTO MOXKET OBITh pellleHa 3aa4a;

o YKU3HEHHBIX CUTYallU U Pa3BUTHUSI HAYYHOTO MUPOBO33PEHUSI.

[Ipennaraemblii Kypc OpPHUEHTHPOBAH Ha KOMMYHHKATHBHBIM, MCCIEI0BATEIbCKHIMA
MOoAX0J B OOy4YeHHH, B KOTOPOM TMPOCIEKHUBAIOTCS CIEAYIOIIME JTambl CyObEKTHOM
JESATENbHOCTH YYalIUXCsl W YYMUTENs: COBMECTHOE TBOPYECTBO YUMTENS M Y4YaLUXCS [0
CO3aHMI0 (PU3HUECKOM MPOOIEMHON CUTyalluu WIH JESTeNbHOCTH MO MOA00pY HUKIA 3a/1a4
M0 HW3ydyaeMoW TeMe — aHaluu3 HaWJeHHOW mpoOJeMHON cuTyanuu (3aJa4du), YETKOE
dbopmynupoBanue GpU3NUEeCKOi YacTu mpoOiIeMbl (3a1a4u), BBIABMKCHHE THIIOTE3, pa3padoTKa
Mozened ((pu3nYecKnxX, MaTEeMaTHUYECKUX), IPOTHO3UPOBAHUE pE3yabTaTOB, Pa3BUTHUS BO
BpEMEHU IKCIIEPUMEHTAIBHO HAOII0aeMbIX SBICHUI MpOBEpKa U KOPPEKTUPOBKA TUIIOTE3 —
HaxOJKJICHUE PELIEHUN MpPOBEpKAa W AHAIN3 PELICHUW — MPEAJIOKEHHUS MO HCIOJIb30BAHUIO
MOJYYEHHBIX PE3YJbTATOB JJIsl IOCTAHOBKU M pELICHUs



Apyrux mpobiiem (3amad) mo u3y4aeMoil TeMe, o paHee U3y4eHHBIM TeMaM Kypca (pU3HKH, a
TaKKe [0 TeMaM JIPYTUX MPEeIMETOBECTECTBEHHOHAYYHOT'O [IUKIIA, OLIEHKA 3HAUCHHSL.

OO0uue pexkoMeHIaAMU K IPOBEACHUIO 3aHATHI

[Ipy n3yueHnn Kypca MOTYT BO3HUKHYTh METOJNYECKUE CIIOKHOCTH, CBA3AHHBIE C TEM,
YTO 3HAHWKA TO OOJBIIMHCTBY pa3leioB Kypca (HU3MKM Ha YPOBHE OCHOBHOHM IIIKOJIBI
HEJOCTAaTOYHO JJIl OCO3HAHHOI'O BOCIIPHATHSA Psi/ia pAaCCMaTPUBAEMbIX BOIIPOCOB U 3a1ad.

bospmass 4yacte Marepuana, COCTaBIMAIOIIAs COJEP/KAHME IPUKIATHOTO Kypcea,
COOTBETCTBYET TOCYJapCTBEHHOMY 00pa30oBaTeIbHOMY CTAaHIAPTY (PU3MUYECKOTo 0O0pazoBaHHS
Ha Tpo(QUIBHOM YPOBHE, B CBSI3U, C YEM KypC HE CTOJIbKO pacHIMpSeT KPYr MHPEeIMETHBIX
3HAHUM  y4Yalquxcs, CKOJIBKO YIUIyONsieT WX 3a CuUeT YCWIEHHS HEeNpeIMETHBIX
MHPOBO33PEHUYECKON U METOJ0JIOTHYECKOW KOMIIOHEHT COACPKAHU.

MeToabl 1 OpraHu3anMoOHHbIe (opMBbI 00yYeHUSs

Jisa peanuzanuu 1ened W 3a7ad  JAAaHHOTO NPUKIATHOTO Kypca MpemnoJiaraercs
UCIOJIb30BaTh  cliefyromue (QopMbl  3aHATUN: MPAKTUKYMBl [0  pEHIeHHIO  3ajad,
camocTosiTeNbHasg padoTa ydaluxcs, KOHCY/IbTalllH, BbINOJHEHHE paboT B ¢popmare EI'D. Ha
3aHATUAX TMPUMCEHAIOTCA KOJIJICKTUBHBIC W HWHIAWBUAYAJIbHBIC Q)OpMBI pa6OTBII IIOCTAaHOBKaA,
perieHuss U 0O0CYXJCHHUSI PEIIeHUs 3a7ad, MOJATOTOBKA K €AMHOMY TECTHPOBAHHIO, TIOJI00p U
COCTaBJIeHUE 3aJjad Ha TeMy | T.a. [Ipennonaraercss Takke BBIIOJHEHHE JOMAIIHUX 3aJaHUM
mo pemieHuto 3ama4. JloMrHAHTHOH ke (HOpMON yUeHHS IOJDKHA CTaTh MCCIIEIOBATEIbCKAs
NesITEeNIbHOCTh YYEHHKA, KOTOpasi MOXKET ObITh pealn30BaHa KaK Ha 3aHATHUSX B Kjacce, Tak U B
XO0JIe CaMOCTOSITENIbHOM paboThl ydwamuxcs. Bce 3aHATHS JODKHBI HOCUTH MPOOJIEMHBIM
XapaKkTep W BKIIOYATh B c€0s1 CAMOCTOSITEIIBHYIO padoTy.

Metonpl 00ydeHus, MpUMEHsIEMble B paMKax MPUKIAAHOTO Kypca, MOTYT M JOJDKHBI
OBITH JOCTATOYHO pa3zHOoOOpazHbpIMU. [Ipexme Bcero 3To mccienoBarenbckas paboTa camMHx
yyaluxcs, cocTaBiieHue 0000Imamux Tabaul, a TakkKe MOArOTOBKA U 3alllUTa YYalluMUCS
QITOPUTMOB pelIeHUs 3a/ady. B 3aBUCHMMOCTH OT MHAMBHYaJbHOTO IUIaHA YYHUTEJh JOJKEH
npearaTe y4aluMcst MOArOTOBICHHBIA UM IIEPEUYEHb 33/1a4 Pa3IMYHOTO YPOBHS CIOKHOCTH.

[TomumoO wHcCCnEeAOBATENBCKOTO METOJA IIeJIeCO00pa3HO HCIOJIb30BaHUE YaCTHYHO-
MIOMCKOBOTO, MPOOJIEMHOTO U3J0XKEHUS, a B OTAEIbHBIX cly4dasx HH(POPMAIIMOHHO-
wutoctpatuBHoro. llocnennuit MeTon mNpUMEHsieTCs B TOM Cilydae, KOTJa Yy Yydallluxcs
OTCYTCTBYET 0a3a, MO3BOJISIONIAs HCIIOIb30BATh IPOYKTUBHBIE METO/IBI.

CpeacrBa 00y4yeHus

OCHOBHBIMH cpeacTBamMu 06y‘I€HI/I${ IIPpU U3YUYCHUU ITPUKIIATAHOTO KypCa ABJISIFOTCA:

. dwusndeckue npudOpHI.

. I'paduueckue wntrocTpanuu (CXeMbl, YEPTEKHU, TPAUKH).
. JIMIaKTHUECKUE MaTepUaIIbI.

. Y4eOHuKN (HUBHUKY AT CTAPUINX KIACCOB CPeIHEH IIKOJIBL.

. VYuebnble mocobus no ¢pusnke, COOPHUKH 3a]1ay.



Opranuszanusi caMmoCTOsATeIbHON PadoThI

CamocTosiTenbHas paboTa MpeAnoaracT co3AaHue IUAaKTHUECKOro KOMILIeKca 3a/1ad,
PELICHHBIX CaMOCTOSTENIBHO Ha OCHOBE HCIIOJIb30BAHUS KOHKPETHBIX 3aKOHOB (DM3MYECKHUX
TEOpHii, PyHIaMEHTATBHBIX (PU3UYECKUX 3aKOHOB, METOJIOJIOTHYECKUX MPUHIIUIOB (GU3UKH, a
TaK)X€ METOJIOB JKCIIEPHUMEHTAIBHOM, TEOPETUYECKONH U BBIYUCIUTEIBHONH (HU3UKU U3
pa3IUYHBIX COOPHHUKOB 33/1a4 C OpUEHTANMEel Ha MpOo(pIIbHOE 00pa30BaHHUE yJAIIUXCS.

Ils1anupyeMble pe3yJibTAaThl OCBOCHHSI 00y4AOIIUMHUCS NPOrPAMMBI:

VY ygamuxcst MOTYT OBITh COPMUPOBAHBI JINYHOCTHBIE PE3YIbTATHI:

O OTBETCTBEHHOE OTHOIICHHE K YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTh O0YYaIOUIUXCS K
caM000pa30BaHUIO HA OCHOBE MOTHBAIIUHN K OOYUCHHUIO UITO3HAHUIO, OCO3HAHHBIN
BBIOOD;

O CIOCOOHOCTH K AMOITMOHAIIbHOMY BOCTIPUSTHIO MAaTEMATHIECKUX M (PU3UUECKHIX
00BEKTOB, 3a/1a4, PEIICHUM, PACCYKICHUN;

O YMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIIA B YCTHOW M MHCbMEHHOW peyw,
MMOHUMATh CMBICJ MTOCTABJICHHOM 3aJ]a4H, BBICTPAauBAThAPTYMEHTALMIO, TPUBOIUTH
MPUMEPBI U KOHTPIPHUMEPHI;

O yMEHHE KOHTPOJIUPOBATH MPOIIECC B PE3YNIbTAT YICOHOU IEATETbHOCTH;

O KPUTHUYHOCTbH MBIIIJIEHUS, YMEHHE PACTIO3HABATH JIOTUYECKA HEKOPPEKTHBIE
BBICKA3bIBaHUSA, OTJINYATh TUMOTE3Y OT (PaKTa;

O KpEeaTUBHOCTh MBIIUICHUS, UHUIIMATUBbBI, HAXOIYUBOCTH, AKTUBHOCTH MPU PEIIEHUN
3ajad.

MeranpeaMeTHBIMU pe3yJbTaTaAMHU peaTM3allii MPOTPaMMbI CTaHET (HOPMHUPOBAHHE
00MIMX CMIOCOOOB MHTEIUICKTYAILHOM JEATEIIbHOCTH,XapaKTePHBIX TSI MATEMaTHKH U (DU3UKH,
SIBIISTIOIIMXCSI OCHOBOHM  TO3HABATENFHOW KYJABTYPHI, 3HAYAMOW Ui PAa3IMYHBIX cdep
YeJIOBEUECKOUIEATETLHOCTH, 8 IMEHHO CIICAYIOIINX YHUBEPCATBHBIX YIeOHBIX IEHCTBUN.

1) peryasiTuBHbIE
yuawuecsi noIy4am 603MONCHOCHb HAYUUMbCL:

O  CaMOCTOSTEIBHO (GOPMYIUPOBATH MM 3aHITHS TIOCIIE MTPEIBAPUTEIHHOTO
00CYyX/IeHUSI HEKOTOPOW CUTYAIlMH, OTPaKaIoIIel KOHKpeTHOe(pru3nueckoe
SIBJICHUE ¥ (UJTN) 3aKOH;

COCTABJIATH TUIAH U TIOCJICJ0BATEIBHOCTD JICHCTBHIA;

MIPOBOJIUTH MAaTEMATUYECKYIO HHTEPIIPETAINIO (PU3UICCKUX SIBIICHHIA;

MPEBUICTH BO3MOKHOCTD TIOJIYYEHHUSI KOHKPETHOTO pe3ysIbTaTta P PEIICHUH 3a/1a4;
aJICKBaTHO OIICHMBAThH NPABUIBHOCTh W ONIMOOYHOCTH BBITIOJHEHUS Y4eOHOMU
3a1auu, €€ OOBCKTHBHYIO TPYJHOCTh M COOCTBEHHBICBO3MOXHOCTH €€ PEIICHUS;
paboTas MO IIaHy, CBEPATh CBOM JCWUCTBHS C LENBIO U, MPH HEOOXOIUMOCTH,
MPOBOJIUTh KAYECTBEHHOE MOJICITUPOBAHKE, BBISBIISISI MUACIPABIISS IOMYIICHHBIC
OIIINOKU;

O B JIMAJIOTE C YYUTEJIEM YYUTHCS BBIPAOATHIBATh KPUTCPHH OLICHKU U
OTIPENICNIATh CTENCHb YCIEIIHOCTH BBIMOJHEHHS CBOEH pabOThl MpabOThI BCEX,
WCXOJIsl U3 UMCIOIIIUXCS KPUTEPHEB;

2) no3HaBaTeJbHbIe
yuawuecsi NOIy4am 603MONCHOCMb HAYUUMbCL:

O O O O

O



O OpHUEHTUPOBATHCA B CBOEHW CHUCTEME 3HAHUN: CAMOCTOSITENBHO Mpeonoaazamo,
Kakas mHpoOpMalus HY)KHA Uil PElICHUs TOH WM WHOW 3a/auyd, KaKuX 3HAHHUM
HEIOCTaTOYHO MPU BBIOPAaHHOM IUIaHE PEIICHHS;

O ombupams HEOOXOIUMBIE Ul PEUICHUS 3aJa4l MCTOYHUKH MH(POPMALUU Cpenu
MIPEIOKEHHBIX YYUTENIEM CJIOBapel, SHUUKIONEANM, CIPABOYHUKOB, UHTEPHET-
pecypcos;

O TMpOBOJUTH  HAOIMIOACHMS, IUIAHUPOBATH U BBINOJHATH  OKCIEPUMEHTHI,
oOpabaTpIBaTh pe3yJibTaThl U3MEPEHUN, MPEJCTABIATH PE3YIbTaThl U3MEPEHUN C
HOMOUIbI0 Tabnul, rpadgukoB U ¢Gopmysi, OOHApYKUBaTh 3aBUCUMOCTU MEXAY
(u3NYeCKUMU BEIMYMHAMHU, OOBSICHATH IOJYyYEHHbIE pe3yiabTaTbl U JeNaTh
BBIBO/IbI;

O  J0ObIBaTh HOBBIE 3HAHUS: U361eKamMb NHPOPMALUIO, IPEJICTABICHHYIO B pa3HbIX (hopmax
(Tekcrt, TabnuIa, cxema, WILTIOCTpaIs 1 Ip.);

O mepepabaTbiBaTh MOJIYYEHHYI0 HHQOPMAIUIO: CPAGHUBAMb, CONOCMABAAML W
epynnuposams (GaxkThl W SBICHUA (3a7a4yd M TO0JA3a/a4M U UX (PU3UYECKHE U
reoMeTpuuecKkue o00pasbl); BBISBIATh NPUYMHHO-CIEJICTBEHHBIE CBSI3U MEXKIY
W3MEHEHHUEM 3aJayHOi CHUTyalue, ee (QU3NUeCKOM UM T'eCOMETPUUECKOU
COCTaBJISIOLIEH, €€ 3pUTEIBHOTO MPECTAaBIIEHNUS, CIoco0a peleHus 3a1a4u;

3) KOMMYHHKATHBHbIE
yuawuecs noxy4am 603MOACHOCHb HAYYUMbCA:

O OpraHM30BBIBATH y4e€OHOE COTPYAHUYECTBO M COBMECTHYIO AEATEIBHOCTH C
YUUTEIEM M CBEPCTHHUKAMM: OIpPENEeNsTh LENH, paclpeneisaThQyHKIUU U poin
Y4aCTHUKOB;

O B3aUMOJICHCTBOBATH W HAXOJUTh OOIIHE CIIOCOOBI PabOTHI; HAXOAUTH O0IIee PEIICHHE;
CIIyIIaTh NapTHEpa; GOpMyIUpPOBATH, APTYMEHTUPOBATbU OTCTAUBATh CBOE MHEHHE;

O KOOPAMHHMPOBATH U NPUHUMATh PA3TUYHbIC TIO3ULIUU BO B3aUMO/ICHCTBHY;

O apryMEHTHpOBAaTh CBOIO MO3UILIMIO U KOOPAUHUPOBATH €€.

IIpenmMeTHBIMHU pe3yabTATaAMM pealH3ali MIPOrPaMMBbI CTaHET co3JaHue (yHIaMeHTa
JUIS CUCTEMATHYECKOT0 OCBOCHHUS Kypca (U3UKH,pOPMUPOBAHNE MEXaHHU3MOB MBIIICHHUS,
XapaKTEePHBIX JUIsl MAaTEeMaTUYECKOU JIeATEIbHOCTH, @ UMEHHO:
yuawuecs noiyuam 603MONCHOCHb HAYUUMbCAL:

O HMETh MPEJICTaBICHUE 00 OCHOBHBIX M3y4aeMbIX MOHITHUIX KaK Ba)KHEHIINX
MaTeMaTHYEeCKUX MOJEIISX, MO3BOJISIOIUX OMUCHIBATh U U3y4aThpeabHbIE MPOIIECChI
U SIBJICHHUS;

O paboTtarh ¢ PU3NUECKUM U MATEMAaTUYECKUM TEKCTOM (aHaIM3UPOBATh, U3BIIEKATH
He0o0xo 1My UHGOPMALIUIO), TPAMOTHO MPUMEHATH(PU3NYECKYI0 U MAaTEMaTHYECKYIO
TEPMHUHOJIOTHIO ¥ CUMBOJIMKY, UCIIOJIb30BaTh PA3JIMYHbBIC S3bIKU (PU3UKH U MATEMAaTHKU;

O TPOBOJAUTH KJIacCU(PHKAINH, JOTrHUYecKre 000CHOBaHUS, J0KA3aTeIbCTBA YTBEPKICHHUIA;

O OBJIAJIETh CUMBOJIbHBIM SI3BIKOM ajreOphl, MpueMaMu pelieHus] ypaBHEHH, CUCTEM
ypaBHEHUH, UCTIOIB30BATh UACI0 KOOPAMHAT Ha MJIIOCKOCTHIJIS HHTEPIIPETalun
ypaBHEHUH, CUCTEM, IPUMEHSATH anmnapar ypaBHEHU ISl pelIeHus 3a/1a4 U3
Pa3IUYHBIX pa3fenoB Kypca GU3UKH;

O OBIJIAJETh CUCTEMON (PYHKIIMOHAIBHBIX MOHATUH, (YHKIIMOHATIBHBIM SI36IKOM U
CHUMBOJIMKOH, YMETh Ha OCHOBE (DYHKLMOHATIbHO-TpaUIecKUXIIpeICTaBICHUN
OTIMCHIBATh M aHANTU3UPOBAThH pealibHbIe (PU3NUECKHUEe 3aBUCUMOCTH;

O BBIOMPATH PAIMOHANBHBIN CIIOCOO peIIeHHs 3a1auu;

O BIIQJETh PA3TUYHBIMU METOaMHU PELICHUS 3a7a4: aHATUTHUYECKUM, TpadudecKum,
SKCIIEPUMEHTAJIHBIM U T.J1.;

O TPHOOPECTHU OMBIT CAMOCTOATEIBHON AEATEIBHOCTH MPHU PEIIEHUH YYEOHBIX U
HCCIIEI0BATENIbCKUX 3a1a4;



O TPUOOPECTH OMBIT MPE3CHTALUN COOCTBEHHOTO IPOAYKTA.

IIpencraBiienne 00pa3oBaTe/bHbIX Pe3yJIbTATOB H NOJBEICHHE
UTOIOB:

Jlnist ;aHHOTO Kypca HauboJsiee COOTBETCTBYET 3aueTHast popma oneHKu. Mrorn paboTs
MIOABOJIATCS 110 pe3ybTaTaM y4eOHOU JesATeIbHOCTU YHalllUXCsl B KOHIIE IOJ1a.
dopma UTOroBOI PabOTHI MO MporpamMMe: KOHTposbHas padota mo KlMMawm EI'D
OneHka 3HaHUN, YMEHUI M HaBBIKOB 00y4aroOLIUXCs POBOJUTCS B IIPOLIECCE: OMPOCOB,
peuieHus 3aaad,
Cucrema KOHTpPOJISl BKIIIOYAET CaMO-, B3aUMO-, YUYUTEJIbCKUI KOHTPOJIb U MO3BOJISIET OLICHUTh
3HAHUSI, YMEHHS U HaBBIKU 00YyJaromMXCsl KOMIUIEKCHOTIO CIEIYIOIIUM KOMIIOHEHTaM:
O YMeHue AeUCTBOBATh B COOTBETCTBUU C IIOCTABJIEHHOM LEJBIO.
o YMeHue pabotath ¢ HUHPOpPMAIMEN: HaX0UTh, OTOUpaTh, epepadaThIBaTh,
MIPEACTABIISATH.
O YMeHHue UCIOJIb30BaTh JIOTHYECKUE ACUCTBUS: aHAJIN3, CUHTE3, CPABHEHHUE,
o0o0mieHue.
O YMeHue NpUMEHSATh OTIOPHBIE 3HAHMS, YCTAaHABINBAThH CBSA3HU MEXKI1Y HUMHU.
Opnolt u3 (opM KOHTpPOJISI HpU NPOBEACHUU 3aHATHH SBISETCS MEJarornyeckoe
HaOJI0/IeHNE 3a MOBEJACHUEM U JEMCTBUSMH YYEHUKOB, YPOBHEM, TNIyOMHOM U CTOMKOCTBIO MX
[IO3HABATENBHOIO MHTEpeca; OOIIEHHE B XOJ€ IUIAHUPOBAHHMSA, BBINOJHEHMS M aHaIW3a
PE3yJIBTaTOB HKCIIEPUMEHTOB.
Hpyroit BaxHOW (OPMON KOHTPOJIS SBISAIOTCS MPOGOPUEHTAIIMOHHBIE Oeceapl Co
LIKOJIbHUKaMH.

Conepxanne Kypca

IIpaBuiia u npuemMbl pemennst Gpu3ndecKux 3aaa4 (2 4)

Uro Takoe ¢usnueckas 3agava. Dusmyeckas Teopus U pemieHue 3amad. CocraBieHHe
¢buznueckux 3anad. OcHOBHBIE TpeOOBaHUS K cocTaBiieHHIO 3aaad. OOmiue TpeOoBaHUS MpuU
pemieHnn ¢GU3NYECKUX 3a7ad. BblloyiHeHWE MaHa pelieHus 3aJayd. AHAIU3 pElIeHUs U
opopmiieHne pemieHus. TUMUYHBIE HENOCTATKU MPU pEHIeHHMH W O(QOPMIICHHUU pEIICHUs
3amaun. Pa3nuyHble MpHEMBbl M CIOCOOBI PEIICHUS: T'€OMETPHUYECKHUE MPHEMBI, alTOPHUTMBI,
aHasioruu. Metopl pa3sMepHOCTEH, Tpadudeckie perieHus, MeToa rpados.

Onepanum Ha/X BEKTOPHbIMH BeJIMYMHAMH (24)

CkansipHple W BEKTOpHbIE BelMMUUHBL JlelicTBUS HaJg BeKTOpaMmH. 3aJlaHue BEKTOpa.
YMHO)KeHHe BekTopa Ha ckaisip. CioxkeHue BeKTOopoB. [Ipoekiny BeKTopa Ha KOOpAHHATHBIE
OCH U JIeCTBHS HaJ BeKTOpaMmu. [Ipoekiny cyMMBbl U pa3HOCTH BEKTOPOB.

PaBHoMepHoe nBuKeHHE. (3 )



[Tepememenue. Cxopocth. [IpsiMonMHEliHOE paBHOMEpHOE JBIDKEHHE. | 'paduueckoe
npenacraBieHue JBWKeHUs. CpenHss IyTreBas M CpPeIHsAs CKOPOCTh IO IEPEMEILEHUIO.
MrHoBeHHass CKOpOCTb. OTHOCHTEIBLHOCTh MEXAHUYECKOTo JBWXEHUS. PopMmysa ClI0KEeHUs
CKOpPOCTEH.

OnHOMepHOE paBHONEpeMeHHOoe ABHKeHne (3 1)

Yckopenue. PaBHoyckopeHHOE ABMKeHUE. PaBHO3aMeIIEHHOE U PaBHOYCKOPEHHOE JIBUKEHUE.
[lepemenienue npu paBHOYCKOPEHHOM JBMKEHMHM. (CBOOOJHOE TmajieHHe. Y CKOpPEHHE
cBoOotHOTO MaseHus. HauanpHas ckopocTs. J[BrmkeHue Tena OpomeHHOTO BEPTHKAIBHO BBEPX.
JIByMepHoOe paBHOINepeMeHHOe IBH:KeHne (3 1)

JIBukeHue Tena OpOILIEHHOrO MOJ YIJOM K ropu3oHTy. OmnpeneneHue AaJbHOCTH I0JIETA,
BpeMeHHU IoJieTa. MakcuMaiabHas BbICOTAa MOJbEMA Tejla NpPU JBMXKEHUH IOJ YIJIOM K
ropu3oHTy. Bpems mnomsema 10 MakcuManbHOW BbICOTBI. CKOpOCTh B JIFOOOM MOMEHT
JBIDKEHUS. Y PaBHEHHE TPACKTOPHUH JABUKCHUSI.

JnHamMuka MaTepuaibHoii Touku. [loctynareabHoe nBuxenne (4 4)

KoopaunatHblli MEeTO penieHus 3a/1a4 10 MEXaHUKE.

JBusKeHHe MaTepUATIbHOI TOYKH 10 OKPY:KHOCTH (3 )

[Tepuona oOpamienus u yacrota oopamenus. [{uknnueckas yactota. YTriaoBasi CKOPOCTb.
[Tepemenienre U CKOpOCTh NMPU KPUBOJIMHENHOM ABUKEHUU.LIEeHTpoCTpeMUTEILHOE
yCKOopeHue. 3akoH BceMHpHOTro TATOTEHUS.

HNMmnyibce. 3akoH coxpaHeHus UMITyJabca (4 4)

Nwmmynbe Tena. UMmmynbe cuibl. SIBneHne otnauu. 3aMKHYThIE CUCTEMBI. AGCOJIFOTHO YIIPYTro€ U
HEYINPYroe CTOJIKHOBEHHUE.

PaGora u 3Heprusi B MexaHuke. 3aKOH coXpaHeHUsi Mexanndeckoii snepruu (5 )
[ToreHunaneHas n knHeTHYECKast Heprus. llomHas Mexannueckast SHEprus.

CraTtuka ¥ ruapocraTuka (2 4)

VYcnoBust paBHoBecus Teln. MoMmeHT cuiibl. LleHTp Tskectn Tena. Buabsl paBHOBecHs Tena.
HaBnenue B xxuakocth. 3akoH Ilackanda. ['mapaBnuyeckuitnpecc. Cuna Apxumena. Bec tena B
XKUJKOCTHU. Y CIIOBHS IU1aBaHus Tei. Hecoknmaemasi )KMIKOCTb.

Pemenne 3ana4 EI'D mo teme «Mexanuka» (3 1)

OCHOBBI MOJIEKYJIAPHO-KMHETHYECKO Teopuu (4 1)

KonnuecTBo BemectBa. Macca u pazmep MoJiekyin. OcHoBHoe ypaBHeHue MKT. Dueprus
TEIUIOBOTO JABUKEHUS MOJIEKYJI. 3aBUCUMOCTD JABJICHUS Ia3a0T KOHLUEHTPALUU MOJIEKYI U
Temneparypbl. CKOPOCTb MOJIEKYJ T'a3a. Y PAaBHEHUE COCTOSHMS UI€AJIBbHOTO Ta3a.
N3omporieccsl.

OcnoBbl TepmoguHamMuku (5 )

BuyTpeHnHsis sHeprusi 0/HOATOMHOTO ra3za. Pabota u xonnyecTBo TernoThl. [1epBblii 3akoH
TepMOJIMHAMUKU. AnabaTHbIi nponecc. I3MeHeHneBHYTpEHHE! SHEPTUH B Mpoliecce
coBepieHus paboThl. TemnnoBbie JBUTATEIH.

CaoiicTBa napoB. BiaxxHOCTh Bo3ayXa.

DaexkTpuueckoe moJie (5 4)

3akon Kynona. Hanpsbxkennocts nons. IIpoBognuku B snekrpuyeckoM mnose. [lone
3apsKEHHOTO 11apa M TUIACTUHBL. DHEPrus 3apsHKEHHOTO Tejla B3JIEKTPUUYECKOM IOJIE.
Pa3HoCTh NOTEHIIMAIOB. DIEKTPOEMKOCTh KOHJIEHCATOPa. DHEPIrusl 3apsHKEHHOTO KOHJIEHCATOPA.
3axkoHbI HOCTOSTHHOrO TOKAa (5 1)

Cuna toka. ConpoTuiienue. 3akoH Oma. PaboTa 1 MOIIHOCTh TOKa. DJIEKTPOABIKYIIAS CHUIIA.
3akon Oma 17151 3aMKHYTOH 1ienu. 3akoHbl Kupxroda.

DJIeKTPOMArHUTHbIE KOJIeOaHMsT U BOJIHBI (7 )



MaruutHoe nosne Toka. MarHutHas uHAyKuusA. MarautHelii notok. 3akoH Ammepa. Cuna
Jlopennia. MaruuTHble CBOMCTBA BELIECTBA. 3aKOH IEKTPOMArHUTHON MHAYKUMU. Pa3nnyHble
CBOMCTBA AJIEKTPOMArHUTHBIX BOJH: CKOPOCTh, OTPA)XCHHE, IpelIoMIIeHHe, HMHTep(epeHuus,
madpaxiys, nossgpusanys. 'eomerpuyeckast ONTHKA: 3epKalla, ONTHUYECKUE CXEMBI.
Pemenne BapuanToB EI'D (4 )

Kanennapno — reMmatuyeckoe mianuposanme 10 kiace

1 gac B Henenro, Bcero 34 yaca.

Ne Tema Koa pi |
n/n 3aHATH -BO a
bl yac T
0B a
1aH | pak| npu
T MeY
aHu
bl
IIpaBusa 1 npueMsl pelieHus PU3NIECKHUX
3aga4 (2 yaca)
1 OOmrre TpeOOBaHUS MPH PelICHHH GU3NICCKUX 3a7ad. 1 |05.09
2 |PaznuuHble npreMbl ¥ CIOCOOBI peLIECHUS. 1 |12.09
Onepauuu HaJl BEKTOPHLIMH BeJJMYnHAMH (2
yaca)
3 CkasipHbIC M BEKTOPHBIC BEJIMYUHBI. 1 |19.09
4 JleiicTtBust ¢ BekTopamu. [Ipoekiiny BeKTOpa Ha OCH KOOPJAWHAT. 1 |26.09
PaBHOoMepHOe ABH:KeHHe (3 yaca)
5 [IpsiMonmHEHOE paBHOMEPHOE JIBHKCHHE. 1 |03.10
6 Cpennsisi CKOPOCTb. 1 |10.10
7 MrHoBeHHast CKOPOCTb. 1 |17.10
3aKoH CJ10:KeHHs CKopocTeii (3 yaca)
8 OTHOCUTEIHLHOCTD IBUKECHUS. 1 24.10
9 JIBI>KEHHE ¢ Pa3HBbIX TOYCK 3PEHUS. 1 (07.11
10 3aKOH CIIOKEHUST CKOPOCTEH. 1 (1411
OnHoMepHOe paBHONEepeMeHHoe aBHKeHue (3
yaca)
11 PaBHOTIEpEMEHHOE TBMIKEHHE. 1 21.11
12 | [lepemenieHue npu paBHOYCKOPEHHOM JIBHKEHUHU. 1 |28.11
13 CBoboaHoOe majieHre. Y CKOpeHre cBOOOTHOTO MaICHUS. 1 05.12
JIByMepHOe paBHONepeMeHHoe ABIKeHue (3
yaca)
14 | JIBmkeHue Tena OpOLIEHHOTO MO/ YIIIOM K TOPU30HTY. 1 |12.12
15 MakcumanbHasi BbICOTa MOJbEMA Tela MPU JBUKEHUU TOJ 1 19.12
yIJIOM K
TOPU30HTY.
16 | YpaBHeHUE TPAaEeKTOPUU JIBUXKEHUH. 1 ]26.12




JlunaMuKa MaTepHaJbHO# ToukH (3 yaca)

17 | KoopauHAaTHBIM METO/ peleHus 3aaay. 1 |16.01
18 | IlocrymarenbHOE JBUKCHHUE. 1 |23.01
19 | 3axonbsl HploTOHA pu penieHnn 3a1ad. 1 |30.01
JABuKeHHe MaTepUAJIbHON TOYKH 110
OKpYy:kHOCTH (3 yaca)
20 | Ilepuox u yacToTa OOpameHus. 1 |06.02
21 | llenTpocTpeMHUTENHHOE YCKOPEHHUE. 1 |13.02
22 | 3axon BcemMupHOTO TATOTECHUSI. 1 |20.02
HNmnyasce. 3akoH coxpaneHusi ummyJibea ( 3
yaca)
23 | Ummynbe Tena. IMITyIibe CHITHL. 1 |27.02
24 | AGCOJIOTHO YIIPYroe CTOJIKHOBEHHE. 1 |06.03
25 | Heympyroe CTOJIKHOBEHHE. 1 |13.03
Pa6ora u 3neprusi B Mexanuke (4 yaca)

26 | Mexanudeckas pabora. 1 |20.03
27 | IloTeHnmanbHas U KHHETHYIECCKAs SHEPTHUS. 1 | 03.04
2 | IlosHas MexaHWUYeCKast SHEPTHUS. 5 10.03
8 17.03
2

9

CraTtuka u ruapocraruka (2 yaca)

30 | Ycrmosus paBHOBecus Ten. Crita ApxuMena. 1 |24.03
31 | JlaBnenwue B xuakocTh. 3akoH [lackas. 1 | 08.05
3 | Pemenue 3apau EI'D vacru 1. 2 15.05
2 22.05
3

3

34 | Pe3zepB 1 |01.05




Kanennapno — reMmaTtuyeckoe mianuposanme 11 kiace

1 gac B Henmenro, Bcero 34 gaca.

Tema 3aunarus

Ne Koa-
BO
n/ Hac0 | ynan dakr| npum
n B eyan
usi
OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM
Teopuu (4 yaca)

1 | Macca u pazmep monekyi. [loctostHaast ABoraapo. 1

2 | OcHoBHoe ypaBHeHne MKT. 1

3 | 3aBUCHUMOCTP JaBJICHHS OT KOHI[EHTPAIIUU MOJICKYJT U 1

TEMIIEPATYPHI.
4 | N3omporieccsl. 1
OcHOBBI TepMOAMHAMHKH (4 1)

5 | BHyTpeHHss HEpTHs 0JTHOATOMHOTO ra3a. 1

6 | [lepBbIif 3aKOH TEPMOIMHAMHUKH. 1

7 | I3meHeHe BHYTpEHHEHN SHEPruu Tell. 1

8 | TerioBbIe ABUTATENN. 1

CpoiicTBa mMapoB, KHAKHX ¥ TBepabIX Te (4
yaca)

9 | CpoiicTBa mapos. 1
10 | IloBepXHOCTHOE HATSKCHHE. 1
11 | MexaHuueckue CBOMCTBA TBEPABIX TEI. 1
12 | BnaxxHOCTH BO3/yXa. 1

DaekTpuueckoe moJe (5 yacon)
13 | 3akon Kynona. 1
14 | TIpoBOIHUKH B 3JEKTPUUECKOM TIOJIC. 1
15 | DHeprus 3apsHKEHHOTO TeJla B AJIEKTPHUIECKOM IT0JI€. 1
16 | Pa3sHOCTBH IIOTEHIIUAJIOB. 1
17 | DnexTpoeMKOCTh KOHACHCATOpa. DHEPIHs 3apsHKSHHOTO 1
KOHJICHCATOPA.
3aKoHbI NOCTOSTHHOTO TOKa (5 yacoB)
18 | Cuna toka. ConpoTHUBIICHUE. 1
19 | 3akon Oma. 1
20 | PaboTa 1 MOIITHOCTH TOKA. 1
21 | DnekTpoABMXKYIIAs CHUIIA. 1




22 ‘ 3akon OMa 11 3aMKHYTOMU TEIH. \ 1 \

DJIeKTPOMATrHUTHBIE KOJIeOaAHUS U BOJHBI
(7uacoB)

23 | MaraurHoe 1oJje Toka. MarHuTHBIHA MTOTOK.

24 | 3akoH Ammepa.

25 | Cuna Jlopenna.

26

SIBieHME AIIEKTPOMArHUTHONM MHAYKIMU. 3aKOH 3JIEKTPOMarHUTHOMN
VMHJYKLUU.

27 | DNEKTPOMAarHUTHBIC KOJICOAHUS U BOJIHEI.

28 | 'eomeTpuveckas ONTHKA.

29 | dusnyeckas ONTUKA

RlRR P RRe

Pemenne 3agau (4 yaca)

30 | Pemenne BapuanToB EI'D

31 | Pemenne BapuanToB EI'D

32 | Pemenne BapuanToB EI'D

33 | Pemenne BapuanToB EI'D

34 | Pesepn

A

IlepedyeHb y4eOHO-METOAUYECKHUX CPEACTB 00y4eHHs

Jlureparypa Aias yUnuTeas

1.

2.

3opun H. U. «OnexktuBHbIi Kypc «MeTobl petieHust GU3NUecKuX 3aaauy»:
10-11 xmacce», M., BAKO, 2007 r.(Mactepckast yauTes).

Kamenenxuii C. E., OpexoB B. 1. «MeTonuka pernienus 3a1ad no Gpusnke B
cpenuHeit mkoney», M., IIpocseenue, 1987 r.

Pomamesuu A. U. «®usuka. Mexanuka. 10 kiacc. YuuMmcs pemath 3a1aumny,
M., poda, 2007 r.

bamam B. A. «3agaun o ¢pusnke u METOABI MX PEIICHUs», M., IPOCBEIICHUE,
1983 r.

SABopckuit b. M., CenesneB 0. A. «CnpaBoyHO€ PyKOBOJCTBO O (hHU3UKE
JUTSL TIOCTYTIAIOIIUX B BY3bI U AssicamooOpazoBaHusi», M., Hayka, 1989 r.
bo6ommna C. b. «ET'D. ®uzuka. [IpakTHKyM 1O BBIMOJTHEHHIO TUITIOBBIX
TECTOBBIX 3amanuii», M., Dx3amen, 2009 r.

Kypamoga C. A. «EI'D. ®u3uka. PaznatouHslii MaTepuan TPEHUPOBOUHBIX
tectoBy, CII6, Tpurosn, 2009 r.

MockaineB A. H., HukynoBa I'. A. «I’'0ToBUMCS K €IMHOMY TOCYJapCTBEHHOMY




Jlureparypa aJis 00y4almuxcs

. PomameBuu A. U. «®usuka. Mexanuka. Yuumcs pewmats 3agayun. 10
kiacce», M., Ipoda, 2007 r.

. Munsko H. B. «®u3uka: nonnsiii kype. 7-11 knaccel. MynbTuMeIUAHbBIN
penetutop (+CD)», CII6, 2009 r.

. banam B. A. «3agaun no ¢pusuke u MeTOABI UX peHIeHUs», M.,
[IpocBemenne, 1983 r.

. Kozen C. M., Koposun B. A., Opnos B. A. u ap. «®uzuka. 10—11 xi.:
COopHUK 3a/1a4 C OTBETaMH U peuieHusIMu», M.,Muemosuna, 2004 r.

. Mamunun A. H. «COopHuk BonpocoB u 3ajay no ¢pusuke. 10—11 knacce,
M., Ilpocsenienue, 2002 r.

. Menenun I'. B. «®u3uka B 3a1a4ax: 5K3aMEHAIIMOHHBIE 33][a9H C
pemenusamuy, M., Hayka, 1985 r.

. Uepnoyuan A. 1. «®u3zuka. 3a1aun ¢ OTBETaAMU U pEUICHUSIMI», M.,
Bricmas mkona, 2003 r.

. CrenanoBa I'. H. «C6opuuk 3amau no ¢usuke: mis 10-11 kmaccor
o01reo0pa3oBaTeNbHBIX yUpexaeHuit», M., npocsemienue, 2000 r.

Hnmepnem — pecypcul

1) http://experiment.edu.ru/ - koJuTeKIHs BUICOIKCIIEPUMEHTOB (heepaabHOro

nopraja oo1ero oopasoBaHus

2) http://school-collection.edu.ru/ - kosmekus 00pa3oBaTEIbHBIX PECYPCOB

JJIA IIIKOJIBI

3) http://ntpo.com/physics/opening.shtml - oTkpeiTHS B pusmKe
4) http://physics.nad.ru/physics.htm - anumarius Gu3HYECKUX MPOLECCOB
5) http://ege.edu.ru/ - demepanbHbIi MOPTAT AUHOTO FOCYAAPCTBEHHOIO

OK3aMCHa

6) https://sdamgia.ru/ - oOpa3oBaTeIbHBII TOPTA IS OATOTOBKH K

OK3aMCHaM.
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