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1. IosicHUTEJIbHAS 3alIUCKA
[TporpaMma cocTaBieHa Ha OCHOBE:

- TpeOOBaHUN K pe3yJlbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTENbHON MPOrpamMMBbl CPEIHETO
obmero obpazoBanust (OOIl COQO), npexacraBieHHbIXx B DenepaqbHOM TOCYJapCTBEHHOM
obpazoBarensHoM crangapte (PI'OC) cpennero obmiero oopa3oBaHus;

- TpUMEpPHOH OCHOBHOW OOpa30BAaTEIbHOM MPOrpaMMBbl CpeaHEero ooiero oOpa3oBaHMUs,
yueOnnkom usuku (Mskumes I'.41., byxosues b.b., Corckuii H.H. ®uzuka. 10-11 kmacc. M:
IIpoceemienue, 2019).

Kypc obmum o6semom 68 wacoB paccuntan ais ydammxcs 10 -11 xkmaccoB (1 yueOHBIi
qac B HeI[eJHO) Ha M3Y4YCHHUC B TCUCHHC IBYX yqe6HHx JICT. HaCTOSIIJ_IaSI nporpamMmma IHoO3BOJISACT
Oostee TIIyOOKO U OCMBICJICHHO U3y4aTh MPAKTUIECKUE U TEOPETUICCKUE BOIPOCHI (DUUKH.

esan kypca:

— peanu3aiys nporpaMMbl OATOTOBKY yJaIUXcsl CTapIInX KiaccoB K cnaue EI'D mo ¢usuke;

—Ppa3BUTUE COAEpKaHUS Kypca (PU3MKH, KOTOPOE NpEeAyCMaTpUBaeT HE CTOJIBKO paCIIMpEeHHe
TEOPETUYECKOM YacCTH, CKOJIBKO YIIyOJIeHHE ero MPakTHYECKOW CTOPOHBI 33 CUET PEHICHUs
pa3sHOOOpa3HbIX 3a1a4;

—(hOopMUpOBAaHUE M PA3BUTHE Yy YYALIUXCS HHTEJUIEKTYalbHBIX W IPAKTUYECKHMX YMEHHUI B
00J1aCTH pereHus 3a/1a4 pa3InyHON CTENeHU CII0KHOCTH.

3apaum Kypca:

—chopMupOBaTH MOHMMAaHWE CYIIHOCTH pacCMaTpUBaeMbIX (U3WYECKUX SIBICHUHA U
IpUMEHSEMbIX (PU3NYECKUX 3aKOHOB,;

—chopMUPOBATh  YMEHHUS KOMIUIEKCHOTO IPUMEHEHMsI 3HAHUW TpU pPEIIEHUU Y4EOHBIX
TEOPETUYECKUX M SIKCIIEPUMEHTANIbHBIX 3a7ay;

—CIOCOOCTBOBATh MHTEIUIEKTYATBHOMY PAa3BUTHIO YYALIUXCS, (POPMHPOBAHUIO JIOTHUECKOTO
MBILIICHUS,;

— Pa3BUTHE CAMOCTOSITEILHOCTH M JIMYHOW OTBETCTBEHHOCTH 3 MPUHSITHE PELICHUN;

—NpuoOpeTeHNe  OMbITA  HCIOJNB30BAHHS ~ PA3jIMYHBIX  HCTOYHUKOB  HWHpOpMamum |
MH(POPMALIMOHHBIX TEXHOJIOTUH JJIS pelIeHus T03HaBaTeIbHbIX 3a/1a4;

—IIOMOIIb CTapIIEKJIACCHUKAM B OIIEHKE CBOEro MOTEHIMalla C TOYKH 3peHUsl 00pa3oBaTelbHON
NIEPCIIEKTHUBBI.

Kypc «IIpakTikym no ¢usnke» siBiseTcs JOMOJTHEHUEM K coiepKaHHIo (U3UKU 0a30BOT0 YPOBHS
Y HalpaBJICH Ha JajJbHEWIIEE COBEPLICHCTBOBAHME YK€ OCBOEHHBIX YYAIIUMHCS 3HAHUH H
yMeHMH. 3a1auul MOAOUPAIOTCS YUUTENIEM, UCXO/I U3 KOHKPETHBIX BO3MOYKHOCTEH.

[TporpaMma paccMaTpUBacT OTAEIbHBIE TEMBI, BaXHBIE JJI1 OCBOEHUS METOJOB PEIICHHUS

3a/la4 MOBBIIIEHHOW CIOXHOCTU. B mporpamme paccmarpuBaroTcs TEOPETHUECKHE BOIPOCHI, B

TOM YHCIIe TOHATHUS, CXeMbl U TpaduKH, KOTOpbIE YacTO BCTpPEHalOTCs B (HOPMYyITHUpPOBKaAX

KOHTPOJBbHO- M3MEpUTENbHBIX MaTepuasioB mo EI'D, a Takke mnpakTuyeckas dyacTtb. B

MIPAaKTUYECKOW 4YacTU  pacCMaTpHUBAIOTCSI  BOINPOCHI 10  PEUICHHIO  3KCIEPUMEHTAJIBHBIX

3aa4,  KOTOpbIE  TIO3BOJIAIOT  TNPUMEHSATh  MaTeMaTH4YecKue  3HaHMs M HaBBIKH,

CIOCOOCTBYIOIIME TBOPUECKOMY M OCMBICICHHOMY BOCHpHATHIO MaTepuana. [lpu peanuzauun

MPOrpaMMbl Kypca HCIONb3YIOTCSI TEXHOJOTHHU: TMpobiieMHoe oOydeHue, WHGOPMaIUOHHO-

KOMMYHHUKATHBHbIE, IPAKTUYECKHE PAOOTHI, IMYHOCTHO-OPUEHTHPOBAHHOE O0yUYCHHE.

2. O0masi XapaKTepUCTHKA Kypca

JlaHHBIN KypC CBSI3aH UICHHO M COAEPKATENBLHO ¢ 6a30BBIM KypCOM (DM3MKH CTaplIel IIKOJIBI U
MO3BOJISIET YIIIYOUTh W PAaCHIMPUThH 3HAHUS YYaIUXCs, UX YMEHHS pellaTh 3a/Ja4d MOBBIIIEHHOM
CJIO’KHOCTH, 4TO OCOOEHHO BakHO Tpu cAaue Enunoro ['ocynapcTBeHHOr0 JK3amMeHa 1o pu3uke.
Peanu3anus nporpammel moAroToBku yyamuxcs K EI'D ocyniecTBiasieTcst mocpecTBOM MOBTOPEHUS
TEOPETUYECKOT0 MaTepuana Kypca (U3MKHU CpeHe! IIKOJIbI, pa3dopa peleHnid TUIIOBBIX 3ajiay U3
BCEX M3ydYaeMbIX pa3ziesoB (Gu3uku, TecToB EI'D w [T mpouuislx JET W 3aaad TMOBBIIICHHOU
TPYIAHOCTH, TPEOYIOUMX KOMIUIEKCHOIO MNPUMEHEHHUs (U3NYeCKUX 3HAHMW M3  Pa3TUYHBIX
pa3zenoB WIKOIBHOIO Kypca ¢(usuku. B xone oOydeHus MeTogaM pelieHus 3ahad MPOUCXOIUT
(dbopMHUpOBaHKE HAYYHBIX 3HAHHM, MONYYArOT Pa3BUTHUE YMEHHS CO3aBaTh (PU3HUECKUE U



MaTeMaTHYeCKUe MOJENIN SBICHUH M IPOLECCOB, OTPa0AaTHIBAIOTCS HABBIKM HCIOJIb30BAaHUS
OCHOBHBIX MaTEMAaTHYECKUX IPUEMOB, TOJHUMAcTCd Ha HOBBIMI ypOBEHb OCO3HaHHAas
HGHGCOOGpaBHOCTB NPUMCHCHUA OCHOBHBIX HWJIM IMPOU3BOAHBIX CIAWHUIL U3MCPCHUA (1)H3H‘-I€CKI/IX
BelMMuMH. PemnieHne 3agay  TEXHUYECKOTO M HCTOPUUYECKOrO COJEp)KaHWs HeceT B cebe
BOCIIUTATCIIbHBIC (byHKI_[I/II/I

IIpouecc pemieHust 3amad CIy)KUT OJHHMM M3 CPEICTB OBJIAJECHHUS CUCTEMON HAay4YHBIX
3HAHUW TI0 TOMY WJIH WHOMY y4deOHOMY mpenmeTy. OCOOCHHO BENIMKa €ro polib MpU O0yueHUU
¢usuke, rae 3a1auy BBICTYNAIOT ACHCTBEHHBIM CPEICTBOM (POPMHUPOBAHMS OCHOBOIOJATAIOLINX
¢u3nyeckux 3HaHUM W ymeHuil. B mpouecce pemieHuss oOydaromuecs: OBIAIEBAIOT METOJaMHU
UCCIICIOBAHMS PA3JIMYHbIX SBJICHUN IPUPOJIBI, 3HAKOMATCSA ¢ HOBBIMU IIPOIPECCUBHBIMU UIECSIMU U
B3riiiaaMu, € OTKPBITHAMH OTCUCCTBCHHBLIX YUCHBIX, C JOCTUKCHHUAMU OTCUCCTBCHHOM HAayKH U
TE€XHUKH, C HOBBIMU NPO(HECCUSIMH.

IIporpamma 3JIEKTMBHOIO Kypca OPUEHTHPYET Ha AAJIbHEUIEE COBEPIICHCTBOBAHUE YXKE
YCBOEHHBIX 00Y4arOUIMMHUCS 3HaHUI U yMeHul. /[ 3Toro Bes mporpamMMa AeauTcs Ha HECKOIBKO
pa3znenoB. B mporpaMme BbIeNEeHBl OCHOBHBIE pa3felibl IIKOJBHOTO Kypca (pU3MKH, B Haydaie
M3YyUYEHHs] KOTOPBIX C yJallUMHCS IOBTOPSIFOTCS. OCHOBHBIE 3aKOHBI M (JOPMYJIBI JaHHOT'O pa3/ena.
[Ipu mombope 3amad MO KaXIOMY pasfelly MOXKHO HCIIOJNIB30BaTh  BBIYMCIUTEIIBHBIC,
KayecTBEHHbIE, rpauiyecKue, SKCIIepUMEHTaIbHbIC 33/1a4H.

[IporpaMmMa cocTOUT U3 ABYX YacTei: a) MPAKTUKYM PELIEHUs 3a7a4 110 GU3HUKE C TEXHUUECKUM
U 3KCIIEPUMEHTAIbHBIM IpoduiieM; 0) TBOpUECKHE IKCIIEPUMEHTANIbHbIE PAOOTHI.

Ha mnpaktuyeckux 3aHATUSX IpPU BBINOJIHEHUU JAO0OPATOPHBIX pabOT ydalluecss CMOTYT
npuoOpecTH HABBIKM IUJIAHUPOBAHUSA  (U3MUECKOrO0 HKCIEPUMEHTa B COOTBETCTBUU  C
IIOCTABJIEHHOM 3a/ayeil, HaydaTcsi BbIOMpaTh pPALMOHAIBHBIM METOJ H3MEpPEHHUH, BBIIOJIHATH
SKCHEpUMEHT U  o0OpalaTblBaTh €ro  pe3yiabTaThbl.  BBIOJHEHHE  MPAKTHUYECKUX U
9KCIIEPUMEHTAJIBHBIX 3aJJaHUI MO3BOJIUT IPUMEHUTHh NPUOOPETECHHBIE HABBIKU B HECTAHJAPTHOMN
00CTaHOBKE, CTaTh KOMIETEHTHBIMU BO MHOTHX NPAKTHYECKUX BOMPOCAX.

Bce BuIbI nmpakTUYeCKUX 3a/laHUM pacCUMTAHbl HAa HCIIOJIB30BAHME TUIIOBOIO 00OPYAOBAHUS
kaOuHeTa (U3UKM U MOTYT BBINONHATHCA B (opme mabopaTopHbIX pabOT WIM B KauecTBE
AKCIIEPUMEHTAIbHBIX 33JaHUH .

DJEeKTUBHBIM Kypc HalpaBJeH Ha BOCIIUTAaHHE y O0YYAIOLIMXCs YBEPEHHOCTH B CBOMX CHUJIaX U
YMEHHE HCIONb30BaTh pa3HOOOpa3Hble MNpUOOpPHl U yCTpoMcTBa OBITOBOM TEXHUKH B
IIOBCEIHEBHOM JKWU3HH, a TAaKXe Ha pa3BUTHE MHTEpPECAa K BHUMATEIBHOMY PacCMOTPEHHIO
MPUBBIYHBIX SIBICHUN, mpeaMeToB. JKenaHue MOHATh, pa300paThCs B CYIIHOCTH SIBJICHUH, B
YCTpPOICTBE BelIei, KOTOpbIE CIyXKaT 4YeJOBEKY BCIO JKH3Hb, HEMHUHYEMO MOTpelyer
JIOTIOJIHUTENBHBIX 3HAHUM, MOATONKHET K camM000pa3oBaHHUIO, 3aCTaBUT HAOI0JaTh, yMaThb,
YUTaTh, U300pETATh.

PesysbTaTnl 0CBOCHUS Kypca.
@I'OC cpennero obmero o0Opa3oBaHUS MPOBO3IJAIIAIOT B KAayecTBE IEJEBBIX OPHEHTUPOB
JOCTUKEHHE COBOKYITHOCTHM JMYHOCTHBIX, IPEIMETHBIX U METANpeAMETHBIX 00pa3oBaTeNIbHBIX
pe3yiabTaToB.
JIMYHOCTHBIMH Pe3yJIbTATAMU SIBJIFOTCS:
® TIOJIOXKHUTEIHHOE OTHOIIEHHE K POCCUICKOH (pr3nyeckoit Hayke;
® TOTOBHOCTH K OCO3HAHHOMY BBIOODY JlajibHeHIIel 00pa3oBaTeIbHON TPAaeKTOPHH;
® YMEHHE YIPAaBJISATh CBOEH IMO3HABATEIBHON AEATEIBHOCTBIO.
MeTanpeaMeTHBIMHU Pe3yJIbTaTAMM SBISIOTCS:
® UCMOJb30BAHUE YMEHUH PAa3IMYHbBIX BUJOB MO3HABATEILHON JIEATENLHOCTH (HAa0II0ICHHE,
SKCHEpUMEHT, paboTa ¢ KHHUIOW, pelieHre MnpolsieM, 3HAKOBO-CHMBOJIHYECKOE
orepupoBaHue HHPpopmaImeit u ap.);
® T[pPUMEHEHHE OCHOBHBIX METOJOB T[O3HAHUA (CUCTEMHO-MH(GOPMAIIMOHHBIN aHaIU3,
MOJIETUPOBAaHUE, SKCIEPUMEHTHPOBAHUE U JAp.) IS HU3YYEHUS Pa3IMYHBIX CTOPOH
OKpY>KalOIEH 1eMCTBUTEIBHOCTH;



e BJAJCHHE WHTEIUICKTYAIbHBIMUA ONepalusMud : (HOpMyIUpOBaHHE THUIIOTE3, aHAIu3,
CUHTE3, OIEHKa, CpaBHEHHUE, 0000IIeHNe, CUCTeMaTH3allus, KIacCH(UKAIUs, BBISIBICHUE
NPUYNHHO-CJIEICTBEHHBIX CBSI3€H, IIOMCK aHAJIOTUU

B MEKIPEIMETHOM U METAaIPEIMETHOM KOHTEKCTaX;

e yMEHHE TeHepUpPOBATh HJIEH M ONPEIENATh CPEACTBA, HEOOXOAUMBIC U UX Pealn3aluu
(IposiBIIEHNE MHHOBALIMOHHOI aKTUBHOCTH);

e yMEHHE ONpeaeNiATh IeNM, 3aJaud JeATeNbHOCTH, HAXOJUTh W BBIOMpATh CpPEICTBA
TOCTIDKEHUS LEJIM, PEaTu30BBbIBaTh HUX U IPOBOAUTH KOPPEKLHUIO JEATETBHOCTH II0
peanu3anum ey,

®  UCMOJB30BAHUE PA3TUMYHBIX UCTOYHUKOB JUIS HOJTYYCHUsT PU3NIECKO HH(pOpMALINH;

e yMeHHe BbICTpauBaTh 3 PEeKTUBHYIO KOMMYHHUKALHUIO.

IIpeameTHbIe pe3yabTaThI
B pe3yabrare usydenus kypca «IIpakTukym no pusuke» 00y4aromuiicss HAy4YuTCs:

® JaBaTh OINpPECIICHUS U3YUCHHBIX TOHITUH;

® OOBSICHATH OCHOBHBIC MTOJIOKEHHS N3YUYECHHBIX TEOPHIA;

® ONWCBHIBATH U UHTEPHPETHPOBATH JIEMOHCTPALIMOHHBIE M CAMOCTOATEIBHO MPOBEICHHBIC
OKCTIEPUMEHTBI, HCIIOJIb3YS €CTECTBEHHBIN (POJHOM) 1 CHMBOJIBHBIH S3BIKH (DU3UKH;

®  CaMOCTOSITENILHO TUIAHUPOBATH U MPOBOJAUTH (PH3HMUECKHI

IKCIIEPUMEHT, coOIII01ast paBmiIa Oe30macHol paboThI ¢ 1a00PaTOPHBIM 000PYIOBaHUEM;

® cClenoBaTh GU3MYECKUE OOBEKTHI, SIBICHHSI, TIPOLIECCHI;

® CaMOCTOSITENIBHO KIAcCU(HUUMPOBATh HM3YYEHHbIE OOBEKTHI, SBICHUS U IPOILECCHI,
BBIOMpAast OCHOBAHHUS KJIacCU(UKAIIH;

e 0000mmaTh 3HaHKS U JieTIaTh 000CHOBAHHBIC BBHIBOJIBI,

® CTPYKTYpHUPOBaTh Y4eOHYIO MH(OpMAINIO, IPEACTABISI PE3YIbTaT B pa3IMyHBIX (opmMax
(Tabnuua, cxema u Aap.

Odyuarouguiica noyuum 603mMOHCHOCMb HAYYUMBCA:

® Kpumuuecku OYeHUusamv QuU3UUecKyr0 UHDOpMAyUlo, NOIYYEHHYIO U3  PA3TUYHBIX
UCTOYHUKOB, OYeHUBAMb ee 00CMOBEPHOCHIb,

®  00vACHAMb NPUHYUNBL OelCcmBUs MAWuH, Npudopos8 U MexXHU4ecKux YCmpoucms, ¢
KOMOPbIMU KAHCObLU Yel08eK NOCMOSHHO 6CMPedaemcst 8 NOBCEOHEBHOU HCUZHU, 81A0emb
cnocobamu obecneuerus 0e30NACHOCMU NPU UX UCNHONIL30GAHUU, OKA3AHUS Nepeoll
NOMOWU NpU MpABMAx, CEA3AHHBIX C 1aOOpPamopHbiM 000pY008aHUeM U ObIMOGLIMU
MexHU4ecKuMU yCmpoucmeamu,

®  CaMOCMOSMeENbHO KOHCMPYUPO8ams HOBoe 0.5 cebsl (huzuyeckoe 3HaHue, ONUPAascy Ha
Memo0o102ul0 PU3UKU KAK UCCTe008aAMENbCKOU HAYKU U UCNONIb3YA PA3IUYHbIE
UHGOpMaAYUOHHBLE UCMOYHUKIL,

®  NPUMEHAMb NPUOOPEemeHHble 3HAHUL U YMEHUsI NPU U3YUeHUY QU3UKU 05 peuleHus
NPAKMuUYecKux 3a0ai, 6CMpeyaruuxcsa Kaxk 8 y4eOHol npakmuxe, max u 8 H08CeOHEGHOU
4en08e4eCcKoll HCUSHU,

®  QHANU3UPOBAMb, OYEHUBAMb U NPOSHOZUPOBAMb NOCIe0CmEUs OJisl OKpYHcalowell cpeosl
ObLIMOBOL U NPOU3BOOCTBEHHOU 0esIMENIbHOCIMU YeN08eKd, CEA3AHHOU C UCNONb308AHUEM
MEeXHUKU.

JlmaHOoCTHBIE ~ OOpa3oBaTeNbHBIE  PE3YyAbTAThl  (JOCTIDKEHUS)  YYAIUXCS  SBIISIOTCS
cucteMooOpasyromuM  (paktopoM TIpu  (GOPMHUPOBAHWUU TIPEAMETHBIX M METampeIMETHBIX
PE3YIBTATOB M OMPEEISIFOT TUHUIO PAa3BUTHUS CYObEKTHON TO3UIINH IITKOJIBHHUKA B

y4eHUH (aKTUBHOCTh, CAMOCTOATEILHOCTh U OTBETCTBEHHOCTB ).

JlocTikeHne  y4JaluMHUCS COBPEMEHHBIX  00pa3oBaTENbHBIX  PE3YJIBTATOB  MOCPEACTBOM
BKJIFOUEHHUSI WX B MPOIENyphl MOHUMAHUS, MPOCKTUPOBAHUS, KOMMYHUKAIIMU U PEQIICKCHH,
KOTOPBI€ CTAHOBSTCS YHUBEPCAIBHBIMH CIIOCOOaMM y4eOHO-TIO3HABATEIHHON JEATEIHHOCTH,
MPUBOAUT K U3MEHEHUIO O3UIIMN IIKOJIbHUKA B CUCTEME YUCHHUSI.



MeToabl M OPraHu3alMOHHBbIE (POPMBI 00yUeHHU .

Hns peanuzaumu Lened W 3aJad  JAAHHOTO Kypca MPEIIoNaraercs HUCIoiIb30BaTh
cienyomue ¢GopMbl 3aHATUN: TPAKTHUKYMbl [0 PEIICHUI0 3a]ad, CcaMoCTosTeNlbHas pabora
yuyaluxcs, KOHCyhnbTauuu. Ha 3aHATUSIX NPUMEHSIOTCS KOJUICKTUBHBIE W HWHAMBUAYaJIbHbIC
(GbopMbI pabOTHI: TOCTAHOBKA, PEIICHUs U OOCYXJACHUS pElIeHUs 3a7ad, MOJATOTOBKA K €AHMHOMY
rOCyJapCTBEHHOMY SK3aMeHy, MOJ0Op M COCTaBJIICHME 3ajad Ha TeMy W T.1. llpeamonaraercs
Tak)Ke BBINMOJHEHHUE JOMAIIHUX 33JaHUi MO pelieHuto 3a1ad. JIoMuHaHTHOH ke (OpMON ydeHUs
JIOJDKHA CTaTh WCCIICOBATENbCKAs JIEATEIBHOCTh yUYEHUKA, KOTOpask MOKET OBITh pealin30BaHa
KaK Ha 3aHATHUAX B Kjacce, TaK U B XOJE€ CaMOCTOSTENbHON paloThl ydamuxcs. Bce 3ansaTus
JOJKHBI HOCUTB TIPOOJIEMHBIN XapaKTep M BKIIFOYATh B CEOSI CAMOCTOSATENBHYIO PadoTy.

Metoapl 00ydeHUs], MpUMEHsIEMbIe B paMKaX Kypca, MOTYT U JOJIKHBI OBITh TIOCTaTOYHO
pasHooOpas3ubiMu. [Ipexie Bcero, 3To UCCie0BaTeNbCKas padoTa CaMUX YYaIIUXCsl, COCTaBIICHUE
o0oO0mmaronux Talaull, a TaKKe MOArOTOBKA U 3alllUTa y4Yal[UMUCS alrOpPUTMOB pPEIICHUS 3ajau.
B 3aBucumoctH OT WHAMBUIAYaJbHOTO IUIaHA YYUTENIb JOJDKEH MpeajiaraTh ydaluMcs
MOATOTOBJICHHBIN UM IMepeueHb 3a]a4 Pa3IMuHOr0 YPOBHS CIOXKHOCTH.

[TomuMoO uccenOBaTENbCKOIO MeEToJa LelNecoo0pa3HO MCIOJIIb30BAHUE YacCTHYHO-
MOMCKOBOTO, MPOOJIEMHOTO H3JIOKEHHUS, a B OTACIbHBIX CIydasx HMHPOPMAIMOHHO-
wiutroctpatuBHoro. llocnennuii MeToj NpUMEHSETCS B TOM Cily4yae, KOTJa y Yy4alluxcs
OTCYTCTBYET 0a3a, MO3BOJISIOIIAS UCIIOJIb30BATh MPOIYKTUBHBIE METOIBI.

CpencrBa o0yueHus.
OCHOBHBIMU Cpe/ICTBaMH 00y4EHUS NIPH U3YUYEHUH Kypca SBISIOTCS:

. duznyeckue npuodopsl.

. I'paduueckue WUTIOCTpAIUH (CXEMBI, YePTEXKH, TPAPHUKH).
. JlunakTruueckrue MaTepuabl.

. NHTepHeT-pecypesl.

. VY4eOHbie mocobus o Gpu3rke, COOPHUKH 3a/1a4.

MecTo yueOHOro Kypca B y4eOHOM IIaHe
Pabouas nporpamma paccuntana Ha 70 yacoB yueOHoro Bpemenu: 36 yacoB B 10 u 34 daca
B 1 1knacce u3 pacuera 1 4yac B HeJIEJI0, YTO COOTBETCTBYET yueOHOMY Tutany Ha 2023-2024
yueOHbIii roa. Cpok peanu3aluy IporpaMMsl — 2 roja.
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Coaep:xanue kypca «IIpakTtukym no ¢pusuke»
KJ1ace

I. Oxcnepument —1 u.

OcHoBbl Teopuu mnorpentHocteil. [lorpemnoctu HpsAMBIX U KOCBEHHBIX HW3MEpPEHUM.
[IpencraBienue pe3yabTaToB U3MEpEeHU B (opMe TadIuIl U rpadUuKoB.

II. Mexanuka — 16 4.

Kunematuka mOCTynaTelbHOTO JBW)KCHUS. YPaBHEHHS JBIKEHHUS. ['paduku OCHOBHBIX
KMHEMaTU4YECKUX napameTpoB. KpuBoiMHEHHOE ABUKEHUE.

Jlunamuka. 3akonsl HeroToHa. CHibl B MEXAHUKE: CHIIBI TSYKECTH, YIIPYTOCTH, TPEHUS,
IPaBUTALMOHHOTO IPUTSKEHUSL.

Craruka. MoMmeHT cuiibl. Y cioBusl paBHOBecus Teil. [ 'mapocraruka.

JIBM>KEHME TEIl CO CBSI3MU — IIPUIIOKEHHE 3aKOHOB HbloTOHA.

3aKOHbl COXpPAaHEHHS HUMIIYJIbCA UM SHEPIrMM M HMX COBMECTHOe NPHMMEHEHHMe B  MeXaHHKe.
VYpaBHenue bepHyum — NpuinoKeHUe 3aKOHAa COXPAHEHUS SHEPTUU B THJIPO- U a3POANHAMUKE.

I11. Monekynsipnasi puzuka u TepMoAuHaMuKa —12 4.

CrarucTuueckuii ¥ JAMHAMUYECKUMM IMOAXOJ K H3YYEHHUIO TEIUIOBbIX IMporeccoB. OCHOBHOE
ypaBHeHue MKT razos.

VYpaBHEHHE COCTOSHHS HACAIBHOIO Ta3a — CJIEACTBUE W3 OCHOBHOro ypaBHeHus MKT.
M3onponeccel. OmnpeneneHre 3KCTPEMAIbHBIX [apaMEeTpOB B IMPOLIECCAaX, HE SBISIOLIUXCS
n3onporneccamu. I'azoBslie cMecu. [lonmynpoHuIiaeMble IEPErOpOIKH.

[lepBbIii 3aKOH TEPMOJMHAMHUKHA W €r0 NPUMEHEHUE M1 Pa3jIu4yHbIX IPOLECCOB H3MEHEHUS
COCTOSHMSI CHUCTE€MBl. TepMOJMHAMMKAa W3MEHEHHsI arperaTHbIX COCTOSSHUM  BELIECTB.
Hacekiiennsii map.

Bropoii 3akon TepmommHamuiku, pacuer KIIJ[ TemioBwIX ABUTrareneid, KpyroBbIX IMPOLECCOB U
nukia Kapxo.

[ToBepXHOCTHBIN CIOW KUIKOCTH, IOBEPXHOCTHAS HEPrus U HaTskeHue. CmaunBanue. Kanumisipaeie
sBnenus. JlaBnenue Jlamnaca.

IV. DaekTpoauHamMmka (371eKTpPOCTaTHKA U MOCTOSIHHBIN TOK) — 5 4.

Onextpoctatuka. HamnpsskeHHOCTh M MOTEHIMaNl 3JIEKTPOCTATHMUECKOTO IMOJII TOYEYHOro |
pacripesielleHHbIX 3apaa0B. ['paguku HampspKEHHOCTH M noTeHIMana. [IpuHoun cymnepno3unuu
ANEKTPUUYECKUX MOJIEH. DHEprus B3auMOJCHCTBHS 3aps10B.

Konnencaropel. Oueprust anekrtpuueckoro mois. IlapamnensHoe W mocienoBaTeNbHOE
COEMHEHHE KOHIeHCaTOPOB. Ilepesapsanka KOHAeHCAaTOPOB. IBHIKEHUE 3apsA0B B DIEKTPHYECKOM
nosie. Pacyer KoJM4ecTBa TEIIOTHI, BBIACISAIOMIETOCs IIPU COCIUHEHUH KOHIEHCATOPOB.

Perttennie ciio)KHbpIX 3aqa4 — 2 4.

11 xkaacce

V. DaexktpoamHamuka (MarHuTHoe moJie. JjieKTPOMarHuTHas HHAyKuus) — 10 4.

ITocTosiHHBINM TOK. 3akoH OMa JUIsl OJHOPOIHOTO y4acTKa M MOJHOW Lienu. Pacuer pa3BeTBICHHBIX
anektpudeckux teneil. [lpaBmma Kwupxroda. MONIHOCTh SJIEKTPUYECKOTO TOKAa B IEMAX C
MapaJuIeIbHBIM U ITOCJIEI0BATEIbHBIM COCIMHEHUEM IIPOBOJHUKOB. [lepe3apsaaka KOHIEHCATOPOB.
lyHThI 1 10OaBOUHBIE CONPOTUBICHUS. HenrHelHble 3J1eMeHTHI B LIETIIX OCTOSIHHOTO TOKa.
MarnutHoe mnone. I[IpuHnun cynepno3unuu MarHuUTHbIX nosied. Cunel Ammepa u JlopeHna.
Cynepno3unus 3J€KTPUYECKOTO U MAarHUTHOTO TOJIEH.

OnexTpoMarHuTHas MHAYKIUs. [IpuMeHeHne 3akoHa 3JIEKTPOMArHUTHONW MHAYKIMM B 3a7adax o
JBWKEHUH METAUIMYECKUX IIepEMBIYEK B MarHuTHOM mnoje. CaMOMHAYKIMS. OHeprus
MAarHUTHOTO IOJIA.

V1. KoJseb0anus 1 BOJHBI — 6 4.

MexaHn4eckue rapMOHHUYCECKUC KoJIeOaHMSI. HpOCTCﬁIlIPIC KoJieOaTelbHbIC CUCTCMBEI.
Kunemaruka u JUHaMHKa MCXaHUYICCKUX KOJIC6aHI/II‘;I, MMpEBpAIICHU SHCPTHUHU. Pe3onanc.



ONeKTpOMarHuTHele TrapMoHuYeckue KosebaHusa. KonebarenbHblil KOHTYp, IpeBpalleHus
SHEPI'UU B KOJeOATEIbHOM KOHTYpE. AHAIOTUS JIEKTPOMArHUTHBIX U MEXAaHUYECKUX KOJIeOaHUH.
IlepemeHHBIN TOK. Pe30HaHC HaNpsyKEHUH M TOKOB B LENSAX IEPEMEHHOrO TOKAa. BekropHsle
Juarpammsl.

MexaHnuecKue U 3JeKTPOMarHUTHbIE BOJIHBL. D dekT [lorepa.

VII. Ontuka -7 4.

I'eomeTpuueckasi onTuka. 3akOH OTpakeHUs W IpelomiieHus cBeta. [loctpoenue n3oOpakeHuit
HEMOJIBIKHBIX M JABWKYIIMXCS MPEAMETOB B TOHKUX JIMH3aX, TUNIOCKUX U C(HepUIECKHX 3epKaIax.
OnTuueckue cuctemsl. [IpoxoxaeHre cBeta CKBO3b IPU3MY.

BonroBas onrtuka. UWHTepdepeHmmst cBeTa, yCIOBUS HHTEPPEPEHIMOHHOTO MAaKCUMyMa U
MUHEMYMa. Pacder uHTepdepeHImoHHoW KapTuHbl (omblT FOHra, zepkano Jlnoiima, 3epkana,
ounpusma u OunmnH3a DpeHens, Koibla HBIOTOHA, TOHKHE TUICGHKH, MPOCBETICHHE OITHKH).
Hudpakius ceera. Judpakuronnas pemerka. Jucnepeus ceera.

VIII. KsanrtoBas ¢pusuka - 8 u.

®oron. JaBneHnue cBera. YpaBHeHue DiHmTelHa A1 Gorodddekra. [IpumeHeHne nocrynaTos
bopa nmns pacdera nuHEHYaTBIX ~ CHEKTPOB  M3JYYEHHUs] U MOIVIOLIEHUS  DHEPruu
BOZOPOJONOAO0HBIMA aToMaMu. BonHbel ne bpoiis mins KiIacCM4ecKod W PeNIATUBHCTCKON
YacTHII.

AToMmHOE sApo. 3aKOH paJHOaKTUBHOIO pacnaja. lIpuMeHeHHEe 3aKOHOB COXpaHEHUs 3apsija,
MacCOBOI'0 YHCJIa, UMITYJIbCA M SHEPTUU B 33J1a4ax O SACPHBIX MPEBPALIECHUSX.

IX. Hrorosoe noBropenue -3 4.

Ta6Jmua TEMATHYCCKOI'O paCIIpCaACICHNA YaCOB

Homep Pa3zniesnbl 1 TemMbl IpOrpaMmel Konnuecrso
pasznena 4acoB
I |Oxcnepument 1
II |Mexanuka 16
III |MonekynspHas ¢pu3nKa U TEPMOAMHAMUKA 12
IV | DnexrpoanHamuka (31€KTpOCTaTUKA U IOCTOSIHHBIN TOK) 5
V OnexTpoauHamuka (MarHuTHoe moJie. DIeKTPOMarHuTHas HHAYKIUS) 10
VI Konebanus 1 BOJIHBI 6
VII |Onruka 7
VIII |KBanroBas ¢pusnka 8
[X |Hrorosoe noBropeHue 5

®opMBbI H BBl CAMOCTOSATENbHOI Pa0OTHI H KOHTPOJISA

CamocTtosTenpHas paboTa mMpeaycMaTpUBAaeTCs B BUJEC BBHITOJHEHHs JOMAIIHUX 3a/laHUM.
MuHHMMaIbHO HEOOXOIMMBIN 00bEM JOMAIITHETO 3aJaHus — 5-7 3amay (1-2 3a7a4yn MOBBIIICHHOTO
YPOBHS C KpaTKUM OTBETOM, 1-2 3a7a4d MOBBIIICHHOTO MU BBICOKOTO YPOBHSI C Pa3BEPHYTHIM
OTBETOM, OCTAJIbHBIE 33/1a4l 0a30BOTO YPOBHSL.

IIpenycmarpuBaroTcs BHIbI KOHTPOJS, IMO3BOJSIOUIME OLEHUBATh JWHAMUKY OCBOCHMS
Kypca yJalluMHUCS W TOJIydaTh JaHHbIE Ui JajdbHEMIEro COBEPIIEHCTBOBAHMS COIEpPKaHUS
Kypca:

— TEeKyIue JeCATUMUHYTHbIE MUHU-KOHTPOJbHBIE pabOThl B (JOpME TECTOBBIX 3aJaHHI C
BbIOOpOM OTBeTa (3TH PabOTHl MpEACTaBICHbI B cieAyromux nocodusx: KacesHoB B.A. u np.,
«®uzuka. TeTpaap 11 KOHTPOJIbHBIX paboT. ba3osreiii yposenb. 10-11 kiacc: TecTs», «Dusuka.
Terpanp amst KOHTposIbHBIX padoT. [IpodunbHelii ypoBens. 10-11 kmacey) ;

—KOHTPOJIbHBIE PaOOTHI [0 OKOHYAHUHU KaXI0T0 pa3jiena;

— UTOTOBOE TECTHPOBAHUE B (pOpME pENETUIIMOHHOTO YK3aMeHa.



OneHnBaHue 3aJJaHU KOHTPOJIBHOW pabOTHI: 3a71a4a ¢ BBIOOpoM oTBeTa —1 Oaut, 3amanue
Ha COOTBETCTBHUE —1-2 Gasuta, 3a/1a4a MOBBIIICHHOTO YPOBHSI CIIOKHOCTH —2 0asia, 3a1a4da
BBICOKOT'O YpOBHsI — 3 Oasa.

Kputepun onieHnBaHNs KOHTPOJIBHON paOOTHI:

e o1icHKa «5» — 15-16 6annoB
e orteHka «4» — 11-14 Gaiuios
e orteHka «3» — 6-10 6aiuioB
e orieHka «2»  — 0-5 6aiuia

IpU TOJATOTOBKE BAPHAHTOB KOHTPOJIBHBIX pabOT Ienecoo0pa3HO OXBaTHTh 3aJaHUSMU
BO3MOKHO 0o0Jjiee HIMPOKHI Kpyr BOIPOCOB M HAa JOM 33JaTh PEUICHHE 3aJad APYroro BapHaHTa
KOHTPOJIbHOH paOOTHI.

4. TEMATHYECKOE IINTAHUPOBAHUE

10 KJj1ace
Howmep Conep:xanue Koau-gyecTBo
ypoxa (pa3neJibl, TeMbI) 4acoB
I. DkcniepumenT 1
1 OCHOBBI TEOPHUH NTOTPEIIHOCTEN 1
II. Mexanuka 16
2 KunemaTuka 1ocTynareabHOro JBUKEHUS 1
3 VYpaBHEHHUSI JBUKCHUS 1
4 I'padky OCHOBHBIX KHHEMATHUECKUX MapaMeTPOB 1
5 KpuBonuHelHoOe 1BUKEHHE 1
6 Pemenue 3a1a4 1o KUHEMaTUKE 1
7 Junamuka. 3akonsl HeroToHa. 1
8 Cuisl B MEXaHHUKE. 1
9 JIBuKEeHME CBA3aHHBIX TEI 1
10 |Pemenue 3amaud no reme «/{uHamuka» 1
11 Craruka. YcioBue paBHOBECHS Tea. 1
12 Ientp TsxecTu. Buabl paBHOBECHS. 1
13 I'mppocraTtuka 1
14 |3aKOH COXpaHEHHUs UMITyJIbCca 1
15 |3akoH coxpaHEeHUs MEXaHUYECKON SJHEPTrUU 1
16 |PemeHune 3aga4 o TemMe «3aKOHBI COXpaHEHU». Y paBHEHHE bepHyum 1
17 |Konrtponbhas padora Nel no Teme «MexaHuka» 1
II1. MoJiekyasipHast (pM3MKa H TEPMOAHUHAMHUKA 12
18 |OcnoBel MKT. I'a30BbIE CMecH 1
19 |Pemenne 3amad no teme «YpaBHEHHE COCTOSIHUS UACATBHOIO ra3ay 1
20 |Pemenune 3anau no reme «I'a30BbIE 3aKOHBI» 1
21 |Pemenue rpadpuyeckux 3anau no reme «Mzonporeccen» 1
22 |Onpenenenne 3KCTpeManbHbIX MapaMeTPOB 1




23 |llomynpoHuiiaemble NepPEropoaKH 1
24  |IlepBblil ¥ BTOPOM 3aKOH TEPMOJAUHAMUKH 1
25 | ArperatHble COCTOsIHU BellecTBa. HachlmeHHsli nap 1
26 |Kpyrossle nporiecchbl 1
27  |IloBEepXHOCTHBIN CIION KUJIKOCTH 1
28 |TemnoBsble nBUraTENN. 1
29 KonTponbras padota Ne2 mo reme «Monekynsipaas pusuka u 1
TEPMOJIMHAMUKAY
DJIeKTPOAMHAMHUKA (3JIEKTPOCTATHKA, IOCTOSHHBIN TOK) 5
30 OnektpocTtatuka. Konaencarop 1
31 Pemienue 3amau no reme «NEKTPOCTATUKAY 1
32 DHeprusi B3auMoICUCTBUS 3apsI0B 1
33 CoennHeHnEe KOHIEHCATOPOB 1
34 Pacuer konm4ecTBa TEIIIOTHI, BBIIEISIONIE-TOCS MTPU COCTUHEHUH 1
KOHJICHCATOPOB
IToBTOpeHnue — 2 4.
35 Pelrenne Ca0XHBIX 3a1a4 1
36 Pelrenne ca0XHBIX 3a1a4 1
HUTOIO: 36uac.
11 KJjace
Homep Conep:xanue Koau-4ectBo
ypoxa (pa3neJibl, TeMbI) 4acoB
V. DJIeKTpoAMHAMH KA 10
37  |/[BUXKEHUE NEKTPUUECKUX 3aps/IOB B JJIEKTPUUECKOM I10JIE 1
38  |3akon Oma a1 OAHOPOJHOTO YYacTKa U MOJIHOM IeTH 1
39 |IIpaBuna Kupxroga 1
40 MONTHOCTB PTEKTPUUYECKOTO TOKA B IEMAX C MapauIeIbHBIM U 1
MOCJIEIOBATEIbHBIM COSMHEHNEM ITPOBOTHUKOB
41 [lepe3apsaka KOHAEHCATOPOB 1
42  |HenuHeliHble 3J1EeMEHTHI B LEMSAX MOCTOSHHOIO TOKA 1
43 |MarnutHoe nojue. DneKTpoOMarHuTHasE UHAYKIUS 1
44 Cuna Amnepa u cuia Jlopenna 1
45  |DNEeKTpOMarHUTHAS WHIYKITUS 1
46 JIBr>KeHHE METaNINYECKUX MePEMbIUEK U MATHUTHOM TIOJIE. 1
KonTponbnas padotaNel mo teme «NeKTpOAUHAMUKAY
VI. KosieOanusi 1 BOJIHbI 6
47 |MexaHnuueckue KojieOaHUS U BOJHBI 1
48 |D7AexTpoMarHuTHBIE KOJeOaHUS U BOJTHBI 1
49 |DaexTpoMarHUTHbIE KOJeOaHUsI B KOHTYpE 1




50 |IlpeBpaienus sHeprum B KojaeOaTEIbHOM KOHTYpE 1
51 IlepemeHHBI TOK. Pe30HaHC HANPSIKEHUM U TOKOB 1
5> MexaHudecKre U 3JIeKTpOMarHuTHeIe BOJHBI. KoHTposibHAst paboTa Ne 1
2 o teme «KosiebaHust 1 BOJIHbBI»

VIIL. OnTuka 7

33 3aKkoHBI FeOMEeTpUUYECKOr OoNTUKH. [TocTpoeHne n300pakeHui 1
54 |IlocTpoenue nu3o0pa>keHuil B MIOCKUX 3epKaiax 1
55 |IlocTpoenue nu3o0pa>keHuil B TOHKUX JIMH3aX U CPEPUUECKUX 3epKajiax 1
56 |Onruueckue cucTeMbl 1
57 |BomnoBas ontuka. Pacuer unTepepeHIIMOHHON KapTHHKH 1
58 |dudpakunonnas pemnrerka 1
59 |Konrtponbnas padota Ne 3 o teme «OnTuka 1
VIII. KBanToBasi pusuka 11

60 |DPortorddext. 3akonsl hoTorddexTa 1
61 YpaBHeHue DiHIITEHA 1
62 IIpumenenue nocrynaros bopa 1
63 |3aKoH paZMOaKTUBHOIrO pacnaja 1
64 |lIpuMeHeHue 3aKOHOB pacraja B 3a/1ayax O sIEPHbIX NIPEBPALLIEHUSIX 1
65 BosHoBbie cBoiicTBa yactuil. Boinel ae bpoitns 1
66 |/laBneHue cBera 1
67 |KonrtponbpHas pabora Ne 4 no reme «KBaHnToBas pusuka» 1
IX. UTorosoe moBropenue 3

68 |Pemenue TunoBeix BapuaHToB 3aganuii EI'D 1
69 |Pemenue TunoBeix BapuaHToB 3aganuit EI'D 1
70 Pemenne TunoBeIX BapuaHToB 3a1anuid EI'D 1

HUTOro: 34uac.
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5. YuyeOHO-MeTOAUUYECKOE H MaTEePHAIBbHO — TEXHUYECKOC o0ecreueHue
06pa30BaTeJ’ILHOFO nmpouecca

VY4ebHO-MeToIMUecKoe obecreyeHrne 00pa3oBaTeaIbHOro npouecca

®usznka. Pemeonuk. [Toaroroska k EI'D-2019. mox pen. JI.M.Monacteipckoro, -Poctos-
Ha Jlony, Jlernon, 2012.

A.I1. PeiMkeBuy. COopHUK 3a1a4 1o ¢pusuke. 10-11 kmace. — M.: JIpoda, 2012.
EI'D5-2020:®uszuka /OUIIN aBropsi-coctaButenu: A.B.bepkoB, B.A.I'pubos/ —M:
Actpens, 2019.

CaMoe nonHoe n3JaHue TUIIOBBIX BApUAHTOB peasibHbIX 3ananuil EI'D 2019-2020. ®uzuka
/ ®UIIU aBTopsi-coctaButenu: A.B.bepkos, B.A.I'pu6os/ —M: Actpens, 2009.

H.A. ITappentreBa. CoopHuk 3a1au 1o ¢pusuke. 10-11 kmacce: 6a30BbIi U TPOPHIEHBIN
ypoBHH, - M.: [Ipoceemenue, 2018.

Crenanosa I'.H. Coopnuk 3anau o ¢gusuke. — M.: [IpocBemenue, 1996.

Mapon A.E., ®usuka. 3akoHbl, (HOPMYIIbI, AITOPUTMBI PELICHUS 33/1a4: MaTepuabl s
MOJITOTOBKH K €IMHOMY I'OCY/1apCTBEHHOMY 9K3aMEHY U BCTYMUTEIbHBIM 3K3aMEeHaM B
BVY351. — M.: Jlpoda, 2008.



9. Tompadapd H.U. ®usnka: coopuuk 3anau st 9 — 11 k. — M.: [Ipocsemienue, 1997.

10. OpnoB B. A., Huxudopos I'. I'. «Equnbiii TocyaapcTBeHHBIM 3K3aMeH: MeToanueckue
pexkomennauuu. ®usuka», M., [Ipocsemenue, 2010 r.

11. Opnos B. JI., Xannanos H. K., Hukudopos I'. I'. «Y4eOHO-TpeHUPOBOYHBIE MaTEpHUAIbI
JUIsL TIOATOTOBKM K €IVUHOMY TOCYIAapCTBEHHOMY 3k3ameHy. Pusuka», M., MHremnekr-
Lentp, 2019 r.

12. Monactsipckuii JI. M., boratun A. C. «®usuka. EI'D — 2019. Temaruueckue TecTs», P-H-
M, Jlernon, 2019 1.

13. lemunoBa M. 1O., Hypmunckuit M. U. «EI'D - 2019. ®usuka. DenepanbHblii OaHK
AK3aMEHAIlMOHHBIX MaTepuanoBy, M., Ockumo, 2019 r.

14. 3opun H. U. «EI'D 2019. ®uszuka. Pemenue vacreit B u C. Cnaem 6e3 npobiem», M.,
Okcmo, 2019 .

MatepuraabHO-TEXHHUUYECKOE oOecredeHrne o0pa3oBaTeIbHOro mpoiecca

Kabuner ¢pusnku, KOMIObIOTEp, MyJIbTUMEIUIHASA CHCTEMa, 1a0opaTOpHOE U
JEMOHCTPAIIMOHHOE 000PYI0BaHUE



