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IHosicHUTEJLHAA 3alIUCKA.

Pabouas nporpamma «Ilogroroska xk EI'D no ¢usukerpaccunrana st 00yq4aroninxcs
11  xnacco. Ilporpamma COCTaBJICHA Ha OCHOBE (elepalbHOTO KOMIIOHEHTA
rOCyJIapCTBEHHOTO CTaHJapTa CpeaHero (MOJHOro) obmiero oopazoBanus Mo ¢pusuke (mpukas3
MunoOpazoBanuss Poccun ot 05.03.2004 Nel089 «OO6 yrBepkaeHUu ¢enaeparbHOro
KOMIIOHEHTa TOCYJAapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB HAYaJIbHOTO, OOLIETo,
OCHOBHOTO 00IIero M cpemHero (TMOJHOTo) o0Imero o0pa3oBaHMs»), B COOTBETCTBHH CO
cnienuuKamend KOHTPOJIFHBIX U3MEPUTENBHBIX MaTepHaioB 1uis poBeneHus B 2024 roay
€IMHOTO TOCYAAapCTBEHHOTo »JK3aMeHa 1o ¢usuke (moarororiena DexepaabHbIM
rOCyJapCTBEHHBIM OIO/DKETHBIM HAy4YHBIM yupexaeHueMm «DenepanbHbIi  WHCTUTYT
NearoTHYeCKUX H3MepeHuii»). [Iporpamma mpemycMmatpuBaer pa3dop3agaHuil 6a30BOro
YPOBHSI CJIOKHOCTH, TPOBEPSIIONINX 3HAHUS W YMEHHs, MPEIYCMOTPEHHBIE CTaHAapTOM
0a30BOTO ypOBHS, TaKk ¥ 3aJaHHsS TIOBBIIIEHHOTO W BBICOKOTO YPOBHEH CIIOKHOCTH,
MPOBEPSIONINX 3HAHUA W yMEHHs, NPEAYCMOTPEHHbIE CTaHIApPTOM MPOQHIBEHOTO
ypoBHs.[IpoxokieHre MTporpaMMBbl HAaIIEJICHO HA YCIEITHOE OBJIAJICHAE YIaTUMUCS YMEHUIH
pemaTh 3a1auu, aHAJIOTUYHBIX 337a4aM, BKIIoYeHHBIM B KIIM enuHOTO rocynapcTBEHHOTO
sK3aMeHa 1o ¢usuke B 2024 rony.

enn:

®  [OArOTOBKA yuyeHUKOB 11 Kilacca K yCHelmHONH HTOrOBOM aTTecTaluu 1o (u3nKe.

OCBOGHHE U CHUCTeMaTHU3allhsl €CTeCTBEHHOHAYYHBIX 3HAHHM, OTHOCALIMXCS K

OCHOBHBIM TeopusiM Kypca ¢pusuku 11 kiacca;

e OBJAJIEHUE YMEHUSIMH NPHUMEHSTh NPUOOpPETEeHHbIE 3HaHMS N0 (GU3MUKe s
pElIeHNs TNPAKTUYECKUX 3aJa4, BCTPEYAIOIIMUXCS B IOBCEAHEBHOM JKM3HM, UL
0€30I1aCHOTO HCHOJIb30BAHUS OBITOBBIX TEXHHYECKHUX YCTPONCTB, Pal[MOHAJIBHOTO
IIPUPOJOIIOJIL30BAHUS U OXPAHbl OKPYXKAIOIIEH CPENIbI;

e (GOopMHUpPOBAHHE TOJOXKUTEIBHOTO OTHOIIEHUS K TPYAY, LEIeYCTPEMIIEHHOCTH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY AaJIbHEHIIIEeH 00pa30BaTEIHbHOU TPACKTOPHH;

Pemaemble 3agaun:

e Da3BUTH HAYYHOE MBIIIJICHUE;

e chopMHUpOBaTh YMEHHE CaMOCTOATEIBHO MNpPUOOpEeTaTh, CHCTEMaTHU3UPOBATH MU
MIPUMEHSTH 3HAHMUS;

e OBJAJIETh UIKOJHHBIMH 3HAHUSMU OO0 OKCIEPUMEHTAIbHBIX (DaKTax, MOHATHUSAX,
3aKOHAX, TEOPUSX, O COBPEMEHHOW Hay4YHOU KapTUHE MHPA;

e chopMHUpOBaTh MO3HABATEIbHBIA UHTEPEC K U3YYCHHUIO GU3UKH U TEXHUKE, Pa3BUTUE
TBOPUYECKUX CIIOCOOHOCTEH, OCO3HAHHBIX MOTHBOB YYE€HHS; TOJrOTOBKAa K
MIPOJIOJKEHHUIO 00pa30BaHUs U CO3HATENLHOMY BBIOOPY Mpodeccuu.

HampaBiieHHOCTh JaHHOW TPOTpaMMBbl 3aKJIIOYAeTCSl B peallu3allid  CHUCTEMbI
€CTeCTBEHHOHAy4YHBIX 3HaHUN B 11 Kiacce MOCPENCTBOM MPAKTUYECKON MESATENbHOCTH
yUYalIMXCs, YTO CHOCOOCTBYET CO3HATEIBHOMY U IMPOYHOMY OBJIAJACHUIO HIKOJbHUKAMU
METO/JIaMHi Hay4yHOTO TMO3HaHWs M oOecnednBaeT (OPMHpPOBAHUE Yy HUX IEIOCTHOTO
Mpe/ICTaBIeHUs O (PU3NYECKON KapTHHE MHpA.

AKTyalbHOCTh JAaHHOW MpOrpaMMbl 3aKIIOYaeTCss B MOTHBAIUU OOYYaIOIIUXCS
OCO3HAHHOTO BbIOOpa mpodeccuu. IlpaBunbHOEe mNOHMMaHUE (QU3MKK U METOJOB €€
W3YYEHHUS TIO3BOJISIOT yJalleMycsl cIeNlaTh OCO3HAHHBIN BBIOOp NATbHEHUIIIETr0 HAIpaBICHUS
oOyuenusi. Ha ceroansimnuii [eHb TaHHAS 3a/a4a CTOUT 0C000 OCTPO, MOCKOJIBKY B CTpaHe
€CTh HEOOXOJIMMOCTh B CTAOMILHOM MPHUTOKE MOJIOJBIX CHEIHATUCTOB B 00JaCTH BBHICOKHX
HayKOEMKHX T€XHOJIOTHA.

Ha npoxosxienust mporpammsl oTBeieHO | yac B Henento, 34 yaca B roj.

IIpuHouns1 0TOOPa cOAEpPKAHUA M OPraHM3AIMM Y4eOHOr0 MaTepuajia



®COOTBETCTBHE COJIEPKAHMUA 337a4 YPOBHIO KJIACCHMYECKOW (DM3UKH, BBIICPIKABIINX
MIPOBEPKY BPEMEHEM, a TAaKXKE YPOBHIO PAa3BUTHS COBPEMEHHOUW (PU3HMKH, C BO3MOXKHOCTHIO
MOCTPOEHHSI B IMPOLIECCE pelIeHUs] (PU3UYECKUX U MATEeMAaTHUYECKUX MOJEICH H3ydaeMbIX
O0OBEKTOB C Pa3IMYHOM CTEMEHbIO AETAIM3alllU, Peau3yeMOil Ha OCHOBE NPHMEHEHUS:
KOHKPETHBIX 3aKOHOB (pu3nyeckux Teopuil, (yHIaMEHTAIbHBIX (PU3UYECKHX 3aKOHOB,
METOJOJIOTMYECKHX MPUHLOUIOB (HU3UKH, a TaKKe METOJOB OSKCIEPUMEHTAIBHOMH,
TEOPETUYECKON M BBIUMCIUTEIBHON (DPU3UKH;

® COOTBETCTBUE coJiepX aHug ¥ (OpM TPEAbSBICHHUS 337ad TpPeOOBaHUSIM
rOCyJapCTBEHHBIX MPOTPaMM MO (HU3HKE;

® BO3MOJKHOCTb OOYYEHHUs aHAJINW3y YCIOBUH OSKCIEPUMEHTAIBHO HAOII01aeMBbIX
SIBJICHUH, pacCMaTpUBAaEeMbIX B 3a/1a4€;

® BO3MOXKHOCTH (POPMHPOBAHHS TOCPEICTBOM COJACPKAHUS 33aJad M METOJOB HX
pElIeHNs HayYHOTO MHPOBO33PEHHSI U HAyYHOTO MOJX0/a K U3YYEHHUIO SIBJICHUN MPHUPOJIBI,
a/IEKBaTHBIX CTUJIIO MBILUJIEHHS, B paMKaX KOTOPOT0 MOXET OBbITh pellleHa 3a/1a4a;

® JKM3HEHHBIX CUTyallul U pa3BUTHS HAy4HOrO MHpoBo33peHus. [Ipennaraemslii kypc
OpUEHTHPOBAaH Ha KOMMYHHMKATHUBHBIM MCCIIEA0BATEIbCKUIM MMOAX0 B 00y4e€HUH, B KOTOPOM
MPOCIEKUBAIOTCS CIEAYIOIINE 3Tanbl CyOBEKTHON AEATEIbHOCTU YyYalllUXCSl M YYMTENs:
COBMECTHOE TBOPYECTBO YUYHMTENS W y4aIIMXCS MO CO3MaHUI0 (U3HUecKoil mpoOiaemMHON
CUTYallUd WM AESITEIbHOCTH MO MoAOOpY LKA 3a4ad MO H3y4yaeMoW TeMe — aHallu3
HalJeHHON mpoOieMHOM cuTyauuu (3a1a4u) yetkoe GopMyaupoBaHue (pusnueckol yactu
npoOieMbl  (3a7auu) BBIABWKEHUE THUIOTE3 pa3paboTka wmojened  (pU3NYECKuX,
MaTeMaTHYECKHX ) MIPOrHO3UPOBAHUE pe3yIbTaTOB pa3BUTHA BO BpEMEHH
SKCIEPUMEHTAJIbHO HAONIOaeMbIX SIBJICHUI NpoBepKa M KOPPEKTUPOBKA TUIOTE3 —
HaX0XJIEHWE PELIeHUI NMpoBepKa U aHalIu3 PelleHUul — MPeaoKEeHUs M0 UCIOIb30BaHUIO
MOJIyYEHHBIX DPE3yJbTaTOB JJIsi MOCTAHOBKM M pEIIeHHs] ApPYrux MpoOieMm (3aaad) Mo
U3y4yaeMol TeMe, 10 paHee M3Y4YEeHHBIM TeMaM Kypca (pU3MKM, a Takke M0 TeMaM ApYrux
IIPEIMETOB €CTECTBEHHOHAYYHOI'O [IUKJIA, OLICHKA 3HAYCHHUS.

O01mme peKoOMeHIAUM K NMPOBEIeHUI0 3aHATHI

IIpn m3ydeHum Kypca MOTYT BO3HUKHYTH METOJUYECKHE CIIOKHOCTH, CBS3AHHBIE C
T€M, 4TO 3HaHWUU MO OOJIBIIMHCTBY pa3AeioB Kypca (U3MKH Ha YPOBHE OCHOBHOM ILIKOJIBI
HEJOCTAaTOYHO Ul OCO3HAHHOTO BOCHPHATHS Psla pacCMaTpUBACMBIX BOIIPOCOB M 3aJad.
bonpmasgs 4acte MaTepuana, COCTABJLIOIIAS  COJEp)KAHUE IPUKIAJHOTO  Kypca,
COOTBETCTBYET  IOCYJapCTBEHHOMY  0Opa3oBaTeIbHOMY  CTaHAAPTY  (PU3MUECKOTro
o0Opa3oBaHus Ha NPOQUIBLHOM YPOBHE, B CBSI3U, C YEM KypC HE CTOJIKO PACHIMPSET KPYTr
IIPEIMETHBIX 3HAHUM yJalluxcs, CKOJbKO YIIIyOJseT MX 3a CUeT YCUJICHHs HENpeIMETHbIX
MHPOBO33PEHYECKOM X METOI0JIOTMYECKON KOMIIOHEHT COAEPIKAHHUS.

MeToabl ¥ opranu3anMoHHbie GopMbl 00yUeHHst

JUia peanmu3zauuu Lened M 3agad JAHHOIO IPHUKIAJHOTO Kypca IpeArosaraercs
UCNOJb30BaTh 4 cienyromue (QOpMbl 3aHATHHA: NPAKTUKYMbl II0 pEIIEHUIO 3ajad,
caMOCTOsATeNIbHAsE paboTa ydalMXcsi, KOHCYJIbTalluy, 3adeT. Ha 3aHATUAX NPUMEHSIOTCS
KOJUICKTUBHbBIE M WHAUBUYyalIbHBIE (DOPMBI pabOThI: TOCTAHOBKA, PELICHUS U OOCYXKJICHUS
pelieHus 3ajad, MOArOTOBKA K €AMHOMY HAIlMOHAJIbHOMY TECTHPOBAHUIO, MOAOOp U
cocTaBjieHHE 3aJad Ha Temy U T.n. IIpennosaraercs Taxke BBIIOJIHEHHE OMAIIHUX
3aJaHUid 1O peleHnto 3anad. JlomMuHaHTHOW ke (opMON ydyeHHMs JOJDKHA CTaTh
HCCIIeIOBATeNIbCKAs JIEATENIbHOCTh YUYEHUKA, KOTOpas MOXET ObITh peau30BaHa Kak Ha
3aHATUSAX B KJlacce, TaK U B XOJI€ CaMOCTOSTENbHON paboThl ywamuxcs. Bcee 3aHsaTus
JIOJDKHBI HOCHTH NPOOJIEMHBIN XapakTep M BKIOYaTh B Ce0sl CaMOCTOSTENBHYIO paboTy.
Mertoabl oOydeHus, MpUMEHsEeMble B paMKaxX JaHHOTO OSJEKTHUBHOTO Kypca, MOTYT H
JOJDKHBL OBITH JIOCTaTOYHO pa3HooOpa3HbIMH. Ilpexkne Bcero, 3TO HCCleA0BaTENbCKas
paboTa caMuX ydyalluxcs, COCTaBjeHHe OOOOIIAIoIMMX TAaONWI, a TaKkKe MOJArOTOBKAa MU
3alUTa y4yallUMHCS aJITOPUTMOB pelIeHMs 3aJad. B 3aBUCHMOCTM OT MHIUBUAYAJIBHOIO
IUIaHa YYUTENb JOJDKEH Mpeajararb ydalluMcs IOATOTOBJIEHHBI MM IE€peueHb 3ajad
Pa3IUYHOrO YPOBHS CIOXHOCTH. [IoMHMO HCCIenoBaTeIbCKOTO METo/a LelIecooOpa3zHo
UCIOJIb30BAHUE YACTUYHO-TIOUCKOBOT'O, MTPOOJIEMHOTO M3JIOKEHUS, @ B OTJENBHBIX CIIydasx
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nH(OpMaMOHHO-WILTIOCTpaTuBHOTO. [locneqHuii MeTo 1 MpUMEHSIETCSI B TOM CiTydae, Koraa
y y4aluxcs OTCYTCTBYET 0a3a, MO3BOJIAIONIas UCIOJIb30BaTh MPOYKTUBHBIEC METO/IbI.

CpencrBa o0yueHust

OCHOBHBIMH CpeICTBAMH 00yYEHHUSI IPH U3YUEHUH NPUKIATHOTO Kypca SBISIOTCA:

e Ousnyeckue NpudopPHI.

e ['padmueckre WLTFOCTpauy (CXeMBbI, YePTEKH, rpaduKn).

e JIMTaKTU4YECKUE MAaTEPUAIIBI.

® Y4eOHUKHN (PU3UKH JUTS CTAPIINX KJIACCOB CPEHEHN IIIKOJIBI.

¢ YueOHbIe TOcOOus 1Mo pU3MKe, COOPHUKH 3a/1a4.

Opranun3anusi caMoCTOSTe/ILHOI padoThI

CamocTrosaTenbHas paboTa NpernoaraeT co3/laHue IUJaKTHYeCKOro KOMITJIEKca
3aJ1a4, PeIIEHHbIX CAMOCTOSITEIbHO HA OCHOBE MCIOJIb30BaHUsI KOHKPETHBIX 3aKOHOB
¢uznyeckux Teopuil, GyHIaMEHTAIbHBIX (PU3MUECKUX 3aKOHOB, METOI0JIOTMUECKUX
MPUHIUIOB (DU3UKH, a TAKKE METOJ0B SKCIIEPUMEHTAIBHON, TEOPETUUECKOM U
BBIYMCIUTENIBHON (PU3UKU U3 pa3IMUHbIX COOPHMKOB 3a/1a4 ¢ OpUEHTaIMel Ha mpoduabHOoe
o0pa3oBaHHUE yJalIUXCs.

TpeGoBaHus K YPOBHIO OATOTOBKH

3HATH ¥ MOHUMATh:

- CMBICT TIOHSATHH: (U3UYECKOE SBJICHHE, THUIOTE3a, 3aKOH, TEOpHs, BEIIEeCTBO,
B3aUMOJICHCTBHE, DJJIGKTPOMAarHUTHOE TI0Ji€, BOJHA, (OTOH, aTroM, aTOMHOE SJIpo,
WOHM3UPYIONIME U3TyYCHHUS, TIJIaHeTa, 3Be31a, CoHeuHas cucteMa, rajakThka, Beenennas;

- CMBICHT (PM3UYECKUX BETUYHH: CKOPOCTh, YCKOPEHHE, Macca, CHUiIa, UMITYJIbC, padoTa,
MEXaHWYeCKass DHEpPrus, BHYTPEHHSS OSHEPrusi, aOCOJIIOTHAs TeMIlepaTypa, CpeaHss
KMHETUYECKass DJHEPrusi 4YacTUI[ BEIIECTBA, KOJHMYECTBO TEIUIOTHI, AJIEMEHTAPHbBIN
AIEKTPUYECKUH 3apsi;

- CMbICH (DU3MYECKUX 3aKOHOB KJIACCUYECKOW MEXaHWKH, BCEMHPHOTO TATOTEHUS,
COXpAaHEHUs DHHEPruM, HUMIYyJIbCa W  DJIEKTPUUYECKOTO  3apsjia, TEPMOJMHAMUKH,

ANIEKTPOMArHUTHOM WHTYKIIAH, dotorddexra;
- BKJIaJI POCCUHCKUX U 3apyOeKHBIX YUEHBIX, OKa3aBIINX HauOOJIbIIee BIUSHUE HA pA3BUTHE
bu3uKH.

Ymers:

- OIIMCHIBATh U OOBACHATh (PU3UUECKUE SIBICHHS U CBOWCTBA TEN: IBU)KEHUE HEOECHBIX Tel U
HCKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOMCTBA TIa30B, MXKHJIKOCTEH M TBEpPAbIX TeEI;
3JIEKTPOMArHUTHYI0 HMHAYKLHUIO, PACIpPOCTPAHEHHUE 3JIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE
CBOICTBA CBETa; U3IyYCHHE U TOTJIOLIEHUE CBETa aTOMOM; (hOTOAIPPEKT;

- OTIMYaTh THUIIOTE3bl OT HAay4yHbIX TEOpHWH; JenaTb BBIBOABI HAa OCHOBE
HKCIEPUMEHTAIbHBIX JaHHbIX; MPUBOJUTH IPUMEPHI, MOKA3bIBAIOIIUE, YTO HAOMIONEHUS U
HKCIIEPUMEHT SIBJIIIOTCS OCHOBOM [UI BBIABWKEHUS THUIOTE3 U TEOPHUH, MO3BOJSIIOT
IIPOBEPUTh HMCTUHHOCTh TEOPETUYECKHX BBIBOJOB; UTO (u3Myeckas Teopus JaeT
BO3MO’KHOCTh OOBSICHATh U3BECTHBIC SIBJIEHUS IPUPOJIbI U HayyHbIE (PAKTHI, IPEACKa3bIBATh
€11le HEU3BECTHBIE SIBJIICHUS;

- IPUBOJIUTH IPUMEPHI MPAKTUYECKOTO MCIOJIb30BaHUsI (PU3NUECKUX 3HAHUN: 3aKOHOB
MEXaHUKH, TEPMOJAMHAMHUKU M 3JIEKTPOJUHAMUKUA B DSHEPreTHKE; pa3IUYHBIX BHJIOB
AJIEKTPOMArHUTHBIX M3JIy4eHUH Ul pa3BUTHUS Pavo- U TEIEKOMMYHHMKAlUH, KBaHTOBOM
(GU3UKU B CO3aHUHU STCPHOMN SHEPTETHUKH, JIa3€POB;

- BOCIPHMHMMATb M Ha OCHOBE IOJYYEHHBIX 3HAHHUH CaMOCTOSITEILHO OLICHMBATh
uHpopmanuio, coaepxairyrocs B CMU, MuTepHeTe, Hay4YHO-MOMYSPHBIX CTAThSIX.

HUcnonb3oBarte npuoOpeTeHHble 3HAHMA M YMEHHsI B INPaKTHYeCKOi
AeATeJIbHOCTH U NMOBCEAHEBHOM KU3HHU 1JIS:



- o0ecrieyeHus 0OE€30MACHOCTH >KU3HEICSTEIBHOCTH B TIPOLIECCE HCIIOIb30BAHU
TPAHCIIOPTHBIX CPEJCTB, OBITOBBIX 3JIEKTPOTIPHOOPOB, CPEICTB paauo- u
TEJIEKOMMYHUKALMOHHOW CBA3U;

- OLICHKM BIJIMSHHSA Ha OpPraHU3M YEJIOBEKAa M JpYyrMe€ OpraHU3Mbl 3arps3HEHUS
OKpYKaroLEel Cpeibl;

- pallMOHAIILHOTO MPUPOAOIIOJIB30BaHUS U OXPAaHbl OKPYXKAIOIIEH CPebl;

- MOHMMaHUS B3aUMOCBS3M Y4eOHOTO MpeaMmera ¢ 0CoOeHHOCTSIMH mpodeccuii u
npo(hecCHOHATPHON  JISITETLHOCTH, B OCHOBE KOTOPBIX JIeKAT 3HAHUS 10 JAHHOMY
y4eOHOMY TIPEAMETY.

Kpowme Toro, B X0/1€ 3aHATUI JIEKTUBHOTO Kypca y4alluecs JOJIKHbI HAydUThCS:

paboTaTh ¢ TEKCTOM 3aJadu, HAXOJIUTh CKPHITYI0 MH(POPMALHUIO, TPaHC(HOPMHUPOBATH
MIOJIyYEHHYIO HH(POPMAIUIO U3 OJTHOTO BUJAA B PYIOM;

COCTaBJIATH 00OOMIaroNIMe TaOMUIBI TEOPETHYECKOTO MaTepuana K 3ajadaMm 1o
pa3HbIM TEMaM;

MPE/ICTaBIATh HATJISIIHO CUTYallUI0, pacCMAaTPUBAEMYyI0 B KOHKPETHOM 3ajiaue B BUJIE
CXEMBbI, pUCYHKA, YEPTEeKa,

UCIOJIb30BaTh (PU3MUECKHE W MaTeMaTHYecKue MOJEeNH, IOHMMas HUX pojib B
(buznueckux 3anavax;

COCTaBJIATh IUIAHBI PEUICHUS KOHKPETHBIX 3aJady U aJIrOPUTMbI PACCyXACHUU JUIs
Pa3IMYHbIX TUIIOB 33/a4;

HaxXoJUTh 00Illee B MOAX0aX K PEUICHUIO 33a4 B Pa3IMYHbIX BUJAX, 110 Pa3IMYHBIM
TeMam;

HCIO0JIb30BaTh KAYECTBEHHbIE METO/Ibl M OLIEHOYHBIE CYXKICHHUS MpPU PELISHUH 33/1a4;

WCII0JIb30BATh YK€ PEeUICHHbIE 3a1a4 JUI1 YTOUHEHUSI U YIITyOJIeHUs! CBOUX 3HAHUIA;

MPOBEPATH (PU3UUECKUI CMBICI PEIICHUIA.

D opMBbI KOHTPOJISA
B Teuenue ydyeOHOro roja 3arutaHMpPOBAH TEMATHYECKHI KOHTPOJIb 3HAHHWHN B BHUIE

CaMOCTOATEIBbHBIX pa60T n TE€CTOB, B TOM YUCJIC 4 3agera 10 pasaciiaMm.

Conep:xanue Kypca
CogepxaHue COCTAaBIEHO COTJACHO  pa3[elieHHuI0  3aJaHhil [0  OCHOBHBIM
coJiep)kaTelbHbBIM pazaenaMm (temaM) kypca ¢usuku. IIporpamma Bkitouyaer 4 paszena:
MEXaHHKa, MOJIEKYNspHas (U3MKa, AJIEKTPOJAMHAMUKA, KBAHTOBas (U3MKA U DJIEMEHTHI
actpodusku. Kaxnplil paszmen BKIIOYAeT STambl pelIeHHs TUIOBBIX 3a7ad COTJIAcHO
0006menHomy many BapuanTa lemoBepcun KM EI'D 2019 roma, moapa3ymeBaromiye
KJIaCCU(HUKAIUIO 3aJaHUI IO TPEM YPOBHSM CIIOKHOCTH.

Mexanuka
PaBHOMEpHOE MpPSAMONMHENHOE [IBJKEHHE, PaBHOYCKOPEHHOE IMPSMOJIMHENHOE
JNBUKEHUE, JABM)KEHHUE 10 OKPYKHOCTHU. 3aKOoHbI HbIOTOHA, 3aKOH BCEMUPHOTO TITOTEHUS,
3akoH ['yka, cuia TpeHus. 3aKOH COXpaHEHUsl UMIYJbCa, KHHETHYECKash U NOTEHIMAIbHbIE
SHEPTHUH, paboTa U MOIIHOCTh CHJIbI, 3aKOH COXPAHCHHUS MEXaHHMYECKOW SHEpPruu. Y CIOoBHE
paBHOBecHsl TBepAOro Tena, 3akoH [lackans, cuna Apxumena, MaTeMaTHYeCKUH U
NPY>KUHHBIA MasATHUKH, MEXaHUYECKUE BOJIHBI, 3BYK.

MounexyasipHas pusuka
CBs3p MeXay JaBICHHMEM U CpelHEeHl KHHEeTHMYeCKOW »Hepruei, abcoltoTHas
TEMIIEPATypa, CBA3b TEMIIEPATYpbl CO CpEAHEH KUHETUYECKOM ODHEPrUel, ypaBHEHUE
MenneneeBa — Knaneiipona, m3omnpoueccsl. Pabota B TepMOOMHAMUKE, MEPBBIM 3aKOH
tepmoauHamuky, KIIJ[ TtemnoBoii Mammebl. OTHOCUTENBHAs BIAXKHOCTh BO3AYXa,
KOJINYECTBO TEIUIOTHI.

DJIeKTPOAMHAMHUKA



[IpyHUMO Cynepno3uuyu AJIEKTPUYECKUX I0J€H, MArHUTHOE IIOJE IMPOBOJHHUKA C
TOKOM, cuina Amnepa, cuna Jlopenna, npasuio JleHna. 3akoH COXpaHEHUs 2IEKTPUIECKOTO
3apsana, 3akoH Kyiona, koHjeHcatop, cuia Toka, 3akoH OMma Juid ydacTka Lemu,
HOCJIEI0BATEIbHOE U NapalIeIbHOE COEANHEHHUE TPOBOJHUKOB, paboTa U MOIIHOCTH TOKA,
3akoH Jlkoyns — JleHna. I1oTOk BeKTOpa MarHUTHOW MHIYKIUH, 3aKOH 3JIEKTPOMArHUTHOU
unaykuun @Dapazesi, MHAYKTUBHOCTb, SHEPrusi MArHUTHOIO TIOJS KAaTYIIKHM C TOKOM,
KoJie0aTeIbHbIN KOHTYD.

KBanToBas ¢pusuka u 3j1eMeHTbI acCTPOPU3NKHU
[Lnanerapnas monens atoma. HyknonHas monens siapa. SAnepHsie peakuun. OOTOHBI,
JTUHEHYAThIe CHEKTPHI, 3aKOH pPaTHOaKTHBHOTO pacmaga. OJIEMEHThl acTpO(QU3UKH:
CosHeyHasicCUCTEMA, 3BE3/1bl, TAJITAKTUKU

TemaTu4veckoe IJIAHUPOBAHUE

Ne Pasznen KosmnuecTBo
4acoB

1 MexaHuka 11

2 MonexynsipHasi pu3nka 9

3 DJIEKTPOJMHAMHKA 10

4 KBanToBas gusuka u 3eMeHTsl acTpoPU3UKH 4

HUTOI'O 34 yaca




IIpunoxenue

Tema 3ausaTui

KoJa-Bo yacoB

®opma Hara
3aHATHH

IIpakTukyM 1O  pemIeHMIO  3aJa4  Ha
PaBHOMEpPHOE MPSIMOJIMHEWHOE JBUIKCHUE,
PaBHOYCKOPEHHOE IIPSMOJIMHEMHOE
ABWIKCHUC, ABHXKCHUC IO OKPYKHOCTHU

Pemenne 3amau Ha 3axkoHbl HbloTOHA, 3aKOH
BCEMHUPHOTO TATOTEHMs, 3akoH ['yka, cuia
TpEHUS

Pemrenne 3agau  Ha 3aKOH COXpaHEHUs
HUMITYyJIbCa, KMHCTHYCCKAsd W IIOTCHUMUAJIbHBLIC
SHEprum, paboTa W MOIIHOCTH CHUJIBI, 3aKOH
COXPAaHCHUA MeXaHM4YeCKOU OHECPruu

5-6

N3yuenune ycnoBus paBHOBECHUS TBEPAOTO
Tena, 3akoHa [lackams, cunbsl Apxumena,
XapaKTepI/ICTI/IK MaATEMATUYCCKOT' O u
HPY)KI/IHHOFO MasATHHUKOB, MECXAaHUYCCKUX
BOJTH, 3BYKa

OObsicHeHnE MEXaHUYECKUX  SIBJICHUM;
MHTEpIIpeTaIHs pe3yabTaToB OTIBITOB,
MPE/ICTAaBICHHBIX B BUAE TaONMMIBl WIH
rpadukoB

AHanmu3 XapakTepa W3MEHEHUs (U3UIECKUX
BEJIMYMH B ITpOLECCax

YcraHnoBieHnue COOTBETCTBHS MEX Ty
rpadpukamMu ¥ (PU3NYESCKUMHU BEIUIMHAMM,
MEXIy  (QHU3MYECKUMH  BEIMYMHAMH U
dhopmynamu

10-
11

3ayeTHOE 3aHATHE IO TeMe «MexaHuKka»

12-
13

[IpakTuKyM 1O pelIeHuto 3a1a4 Ha CBA3b
MEXY JIaBJICHUEM U CpeAHENH KMHETUYECKOM
SHEprueil, CBs3b TEMIIEPATYpPhI CO CpeHEl
KMHETUYECKOM dHEpPruei, ypaBHEHUE
MenneneeBa — KianeiipoHna, H301po11ecchbl

15

Pemenue 3agau Ha paboTy B TepMOIMHAMUKE,
NnepBeli  3akOoH  TepMoauHamuku,  KIIJ
TEIJIOBOI MalllNHbI

16

OnpeneneHHe OTHOCUTEIBHOM BJIQXKHOCTH
BO3yXa, KOJIMYECTBA TCIIJIOTHI

17

OObsicHeHne TEIUIOBBIX SIBJICHUIA;
UHTepHpeTanus pe3yNnbTaToOB OTIBITOB,
NPEJICTAaBICHHbIX B BUJAE TaOIUIBI WIU
rpauKoB

18

Nzyuenue Xapakrepa U3MEHEHUs
TEPMOAMHAMMYECKHX (PU3MUYECKUX BETUYMH B
Ipolreccax; yCTaHOBJIEHHE  COOTBETCTBUS
MeXJ1y  rpapukaMd U (U3HYECKUMHU
BEJIMYMHAMHY, MEX Ty bu3nuecKkuMu
BEJIMYUHAMHU U opMyrIamu

3aueTHOE 3aHATHE mno TEME




20

«MoJiekyasipaas pu3nKa»

21

[IpakTUKyM 1O pELICHHIO 3aa4 HA IMPUHLMII
CYIEPIO3ULINU ANEKTPUYECKUX  TOJICH,
MAarHuTHOE T0JI€ MPOBOJHUKA C TOKOM, CHJa
Awmrnepa, cuna Jlopenma, npaBuio JleHma
(ompenenenyie HaPaBJICHHUS)

23

Pemrenne 3agau  Ha 3aKOH COXPaHEHMs
JJIEKTpUYecKoro 3apsiia, 3akoH Kyiona,
KOHJIEHCATOp, cujla TOKa, 3akoH Oma s
ydyacTKa  LeNu,  IOCJEelI0BaTeIIbHOE U
napajuleJIbHOE  COEIMHEHUE IPOBOJHHUKOB,
paboTa ¥ MOLIHOCTH TOKa, 3aKOH J[xoyns —
Jlenna

24-
25

Pemenue 3aga4 Ha TOTOK BEKTOpPAa MarHUTHOM
WHIYKIIUH, 3aKOH AIEKTPOMAarHUTHOMN
WHIYKIIUU ®dapanes, WHIYKTHBHOCTb,
SHEPryus MarHUTHOTO TOJISI KATYIIKHA C TOKOM,
KoJIeOaTeIbHBIM KOHTYp, 3aKOHBI OTPA’KEHUS
U MPEJIOMJIICHHUSI CBETA, X0 JIy4eil B JINH3E

26

OObscHEHUE AEKTPOIMHAMUYECKIX
SIBIICHHIA; MHTEPIIPETANUS PE3YIIbTATOB
OTIBITOB,

MPEJICTaBICHHBIX B BUIC TaONHUIBI WIU
rpadukoB

27

N3ydenue xapakrepa u3MeHeHUs! GU3NUECKUX
BEJIMYMH B IIpolieccax

28

YcraHnoBieHnue COOTBETCTBHS MEX Ty
rpadpukamMu ¥ (PU3NYESCKUMHU BEIUIMHAMM,
MEXIy  (QHU3MYECKUMH  BEIWYMHAMH U
dhopmynamu «InexkrpoaunHamuka u CTO»

29-
30

3auer no Teme «JIEKTPOAUHAMHUKA

31-
33

N3ydenue 1uiaHeTapHOW MOJEIM — aToMa.
Hyxnonnas monens siapa. SlnepHble peakiuu.
@OTOHBI, JIMHEWYAThIE CHEKTPbI, 3aKOH
paZo0aKTUBHOTO pacmaja

34

3auer no Teme «KBaHTOBasi ¢u3uka Hu
3JIEMEHThI ACTPOPUIUKID)

HUtoro — 34 yaca




OuennBanue pe3yjabTATOB OCBOCHHUS MPOIPAMMBbI Kypca
v' OuneHHBaHHE YCTHHIX OTBETOB YYALIUXCS
«5»: - yyamuiicsi oOHapyXHBaeT MPaBUIbHOE MOHUMaHue (PU3NIECKOM CYIIHOCTH pacCMaTPUBAEMBIX
SIBJIGHUH M 3aKOHOMEPHOCTEW, 3aKOHOB M TEOpHUM, JAaeT TOYHOE OIPEAEICHUE U HUCTOJKOBAHUE OCHOBHBIX
MOHATHH, 3aKOHOB, TEOPUH, a TAKKE BEPHOE OIpeeNieHre (PU3MUECKUX BEIHYWH, UX EAWHUII U CIIOCOO0OB
U3MEpEeHUs;
* TIPaBUJILHO BBHITIOJHSET YEPTEIKHU, CXEMbI U TPapUKH, COITyTCTBYIOIINE OTBETY;
CTPOUT OTBET IO COOCTBEHHOMY IUIaHy, CONPOBOXJAET paccka3 CBOMMH IpUMEpamMH, YMEET
MIPUMEHSTH 3HAHUSI B HOBOW CUTYallUM MPHU BHITIOJIHEHUH MMPAKTUUECKHUX 3a/IaHUI;
* MOXET YCTaHOBHUTbH CBSI3b MEXK]y U3y4aeMbIMU U paHEe W3YUYE€HHBIMHU B Kypce (pU3HMKH BOIIpOCaMHU, a
TaK)Xe ¢ MaTepuaioM, YCBOCHHBIM IIPU U3YUYEHUU JAPYTUX MPEAMETOB.
«4»: - CTaBUTCS, €CIIM OTBET YJOBJIETBOPSIET OCHOBHBIM TPeOOBaHMSIM K OTBETY Ha OLEHKY «5», HO B
HEM HE HCIOJIb3YIOTCS COOCTBEHHBIN IJIaH paccKasza, CBOM NMPUMEPHI, HE NPUMEHSIOTCS 3HAHUS B HOBOU
CUTYaIlMH, HET CBA3M C PaHEE M3YUYEHHBIM MAaTE€pHaIOM M MaTe€pHaJlOM, YCBOEHHBIM NPU U3YYEHUH JIPYTHX
MIPEIMETOB.
«3»: - CTaBUTCS, €CIM OOJbIIasi YacTh OTBETa YIOBJIETBOPSET TPEOOBAHHSM K OTBETY Ha OICHKY
«4», HO OOHapYXUBAIOTCS OTAENbHbIE MpoOenbl, HE MNPENATCTBYIOUIME JalbHEHIIEMY YCBOEHHIO
MIPOrpaMMHOTO MaTepuaia; ydalluiicss yMeeT NPUMEHSATH IOJIydeHHbIE 3HAHMSI MPU PELIEHUH IMPOCTHIX
3a/la4 C MCIOJIb30BAaHHEM TOTOBBIX (OpMyN, HO 3aTpyAHSAETCSs TMpU peHIeHHH 3ajad, TPeOyrolux
npeobpazoBaHue GopMyi.
«2»: - CTaBUTCS B TOM CiIydae, €CJIM yJalluiics He OBJIaZe]l OCHOBHBIMH 3HAHUSMHU W YMCHUSMHU B
COOTBETCTBUU C TPEOOBAHUSAMU MPOTPAMMBI.
v' OueHMBaHHE NHCHMEHHBIX KOHTPOJBLHBIX PaGoT (YYMTHLIBAETCH, KAKYI0 YacTh PadoThI
YUYEHHUK BbITOJIHMJI)
«5»: - OTBET NOJHBINA U MPAaBUIIBHBIN, BO3MOKHA HECYIIIECTBEHHAs OIMINOKA.
«4»: - OTBET HETOJHBIN WM TOBEJICHO HEe 00Jiee NBYX HECYIIECTBEHHBIX OIMNUOOK.
«3»: - paboTa BBIIOJHEHA HE MEHEE YeM HAIOJIOBUHY, JOIYILEHA OJHA CYILECTBEHHAs OIIMOKa U MpH
3TOM JIBe-TPHU HECYIIECTBEHHBIE.
«2» - paboTa BBIMIOJIHEHA MEHbIIE YEM HAIOJIOBUHY WJIM COJCPXKUT, HECKOJIBKO CYIIECTBEHHBIX
OILINOOK.
v' OneHKa yMeHMii pemarh pacyeTHbIe 321241
«5» - B JIOTMYECKOM pAacCYy)KJIEHUU U pEIICHUHM HeT OIMOOK, 3a7aya pellieHa palloHaIbHBIM
CHOCcoO0M.
«4» - B JIOTHYECKOM pACCYXJCHUU U PEIICHHH HEeT CYIIECTBEHHBIX OIIMOOK, HO 3ajlauya pelleHa
HEepalMOHAIBHBIM CIIOCOO0M WU JAOMYLIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIIHOOK.
«3» - B IOTUYECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHa CYIIECTBEHHAs OIInOKa
B MaTeMaTHYECKHUX pacyErax.
«2» - UMEIOTCS CYIIECTBEHHBIE OLTUOKH B JIOTHYECKOM PACCYKJICHUU U B PELICHUH.
K rpy0biM omimOKam cJjieryer OTHOCHTD:
- HE3HAHHUE OMpENENICHUS OCHOBHBIX MOHSATHH, 3aKOHOB, MPABUJ, OCHOBHBIX MOJIOKEHUN TEOpHH,
He3HaHue (GopMyI, OOIIETPUHATHIX CHMBOJIOB 0003HAYEHUI BEIUUMH, €IMHUIl UX U3MEPECHHUS;
- HE3HaHWE HAUMEHOBAHUI €IMHHI] U3MEPEHUS;
- HEYyMEHHUE BBIJICIATH TJIABHOE B OTBETE;
- HEyMEHHE MPUMEHSTh 3HAHUS 7S pelIeHHs 3a1a4 U 0ObSICHEHUS SIBICHU;
- HEyMEeHHe JIeNIaTh BBIBO/IbI U 0000IEHUS;
- HEYMEHHE YUTaTh U CTPOUTH TpaduKy U MPUHIUITHATBHBIE CXEMBI;
- HEyMEHHE [MOJArOTOBHUTh YCTAHOBKY WJIM JIabopaTopHOe 000pylOBaHHE, IPOBECTH OIIBIT,
HaOII0IeHUS, HEOOXOANMBIE PacYETHI WM UCTIOIB30BATh MOTYYCHHBIE TaHHBIE JUTsI BBIBOJIOB;
- HEYMEHHE T0JIh30BAThCsI IEPBOMCTOYHUKAMH, YICOHUKOM U CIIPABOYHHKOM;
- HapyIlleHUe TeXHUKU OE30MacCHOCTH.
K omHOTHIHBIM OIMOKaM OTHOCSITCS OLITMOKH HAa OJHO U TO K€ MPABUIIO.
K Herpy0bIM ommodkaM cieyer OTHOCHTD:



- HETOYHOCTh (OPMYIUPOBOK, OTMpEICICHUN, MOHATUH, 3aKOHOB, MPABWJI, TEOPWUH, BBI3BAHHAS
HETOJHOTOM OXBaTa OCHOBHBIX NMPU3HAKOB OINPEACIIIEMOT0 MOHATHS WA 3aMeHa 1-2 W3 3TUX MPU3HAKOB
BTOPOCTETICHHBIMH;

- OIIMOKY TIPH CHSITHU MMOKA3aHUNA ¢ M3MEPUTETBHBIX MPUOOPOB, HE CBSA3aHHBIC C OMPEICIICHUEM IICHBI
JICJICHUS IKAJIbL;

- omMOKH, BEI3BaHHBIC HECOOIIOICHHEM YCIIOBHI MPOBEICHHS OIBITA, HAOIIOACHUS, YCIOBUN pabOThI
pudopoB, 000PyIOBAHUS;

- oIMOKH B YCIIOBHBIX 0003HAYCHUSX HA MPUHITUIAATBHBIX CXeMaX, HETOYHOCTh Tpaduka u 1p.;

- HEpalMOHAJIBHBIM METOJ PEIICHHUS 3aJaud WIM HEJOCTATOYHO IMPOJAYMaHHBIM IUIaH OTBETa
(HapyIieHue JOTUKH, TTOAMEHA OTJEIBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETICHHBIMH);

- HEpalMOHaJIbHbIE METO/IbI PabOTHI C YyueOHOM U CLIPaBOYHOMN JIUTEPATYpOH;

- HEyMEHHE pelllaTh 3a/1a4M, BBIIOIHATH 33/1aHKe B OOIIEM BHUJIE.

Henouéramu gBiIAI0TCSA:

-HEpaIMOHAJIbHbIE TPUEMBI BBIYMCICHHN W TMpeoOpa3oBaHUl, BBIMOTHEHHUS OIbBITA, HAOJIOJACHUM,
3aJIaHuM;

- oIMOKM B BBIYMCIICHUSAX (KPOME MaTEMaTHKH );

- HeOpeKHOE BBITIOJHEHUE 3aITUCEH, YEPTEkKEH, CXeM, rpaduKoB;

- opdorpaduueckre U MyHKTyallMUOHHBIE OMIMOKU (KpoMe pe3ylbTaToB IPHU OCBOECHUHU MPEIMETHON
obmactu «Duonorus»).

[Ipu mpoBeneHWH TECTUPOBAHHS OOYJAIONTUXCS MPUMEHSETCS CIEAYIONIUN TOPSAI0K OICHUBAHUS
KauecTBa BBHITIOJHEHUS TECTOBBIX 3a/IaHHM:

- OTMeTKa «5» CTaBUTCA NpPHU MPABUWIBHOM BBIIIOJHEHUU OOYyYaromUMCS TECTOBOIO 3aJaHUs
Ha 86-100%);

- OTMETKa «4» CTaBUTCS MPU MPABIUILHOM BBITIOJIHEHUU TECTOBOTO 33a/1aHus Ha 66-85%);

- OTMeTKa «3» CTaBUTCS MPU MPABIUILHOM BBITIOJIHEHUU TECTOBOTO 3a/1aHus Ha 45-65%);

- OTMETKA «2» CTaBUTCS IIPU MPABWIBHOM BBIIIOJIHEHUH TECTOBOT'O 3a/1aHUsI MeHee yeM Ha 45%.

- OTMeTKa «1» cTaBUTCS, eciiu 00yJaroImuiics 0TKa3ajcs OT BBIMOJIHEHUS TECTa.
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JluTepatypa njg vauTeas

1.

3.
4.

EI'D -2022-2024r.
2. uHTEepHET — pecypcesr:http://ege.edu.ru;.http://www.fipi.ru.

https://vk.com/doc225729542 437847867?hash=3e909¢c3¢c3dd972050a&dI=58d8f7

fbeb61c45981

JluTeparypa aisl V4aAIIMXCs

1. Kabdapauu O. @., Opaos B. A., 3unsbepman A. P.3agaun o ¢pusuke. M.:
Hpoda, 2009.

2. 3akypnaesa C.1O., Kamseesa E.E. Ilpaktukym no noaroroske Kk EI'O-
Mocksa:BenTana-I'pad, 2006

3. EI'D -2018, EI'D-2019; EI'D — 2020, EI'D-2022, EI'2-2023,ET'D - 2024

4. uHTepHET — pecypebr:http://ege.edu.ru;. http://www.fipi.ru.

Oopa3oBarejabHbIe pecypchbl B ceTH Internet.

1. http://experiment.edu.ru/ - KomIeKIMsa BULEOIKCIIEPUMEHTOB (eIepaIbHOTO
rmopTajia o01ero oopa3oBaHus,

2. http://ege.edu.ru/ - dbemepanpHbIi TOPTANI €IMHOIO TOCYIAPCTBEHHOIO DK3aMeHa
3. http://lwww.abitura.com/#1 - ¢usuka s aburypuenra. Perenue 3agau

4, http://ivanovo.ac.ru/phys/index2.htm - uarepuer-mecro pusnka

5. http://physics.nad.ru/physics.htm - anumanus Gu3HIecKUX MPOIECCOB

6. http://lwww.krugosvet.ru/ - sanuknonenus «Kpyrocser»

7. http://www.spin.nw.ru/ ¢usuka s mkoia yepe3 Murepuer

8. http://physica-vsem.narod.ru/ ¢pusuka g Bcex

9. http://fizzzika.narod.ru/ - ®usuka as Beex. 3aaa4uu ¢ pEUICHUSIMH.
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