Jara 3f.0J Nn& MAQY CLU Ne 151 ¢ yrny6neHHbIM
Moannce N3yYeHneM OT/eNbHbIX NPeaMETOB

Paboyasa nporpamma
y4yeOGHOro npeameTa
«PU3NKa»
10-11 knacc
(6a30BbIN YPOBEHbD)



Paboyas nporpamma Yy4ebHoro npegmerta «®Pusmka» (6a308BbIin ypoBeHb) 10-11 Knacc
paspaboTaHa B COOTBETCTBUM C PeaepaibHbIM rocy1apCTBEHHbIM 06pa3oBaTe/ibHbIM CTaHAAPTOM
cpeaHero o6Lero o6pasoBaHNs NpPU UCMOb30BaHUM aBTOPCKOW nporpammbl A.B. LLatanunHoi
«Pusmka. Paboure nporpammbl. INpeameTHas NMHUA Y4eOHUKOB cepumn «KnacCUYeckuii Kype.
10-11 knaccbl: y4ebHoe nocobue ans o6Lieobpa3oBaTeNlbHbIX OpraHu3aunii «pocBeLeHne»
2017r.

CobntogeHa npeeMCTBEHHOCTb ¢ PefepasibHbIM FOCYAapCTBEHHLIM 06pa3oBaTe/ibHbIM
CTaHZapTOM OCHOBHOrO 06LLero 06pa3oBaHuUs; YUUTLIBAKOTCA MEXMNPeLMETHbIE CBA3M, a TakKe
BO3PaCTHbIE M MCUXONOrMYecKme 0CO6EHHOCTM LLIKO/IbHUKOB.

CornacHo y4ye6Horo nnaHa MAQOY CLL Ne 151 ¢ yrny6neHHbIM U3y4YeHUEM OTAeNbHbIX
npegmMeToB Ha M3yyeHMe y4yebHOro npegmeta «PU3MKa» Ha YPOBHe CpeAHero oo6Llero
o6pasoBaHus oTBOANTCS 136 YacoB (2 Yaca B HeAento).

YUeObHUKN:

o «Pu3uka 10 knace» I.A. Makuwes, b.Bb. byxosues, H.H. CoTtckuit. M.
«[pocseLleHne».
*  «®u3mKka 11 knace». .A. Makuwwes, b.6. byxosues. M.: «[pocseLLeHne»

NNAHUPYEMBIE PE3Y/JIbTATbI USYUEHUA ®PUNSNKU

JINYHOCTHbIE pe3ynbTaThbl:

1 B LEHHOCTHO-OpPUEHTALMOHHOM cihepe - YyBCTBO FOPAOCTY 3a POCCUIACKYHO (D3UYECKYHO
HayKy, r'yMaHu13Mm, Mo/OXMUTe/lbHOe OTHOLLEHWE K TPYAY, LefieyCTPeM/IEHHOCTb;
2. BTPY/[OBOI chepe - FOTOBHOCTb K OCO3HaHHOMY BbI6OPY [asnbHeliLleli 06pa3oBaTe/lbHOM
TpaekTopuu;
3. B NO3HaBaTe/IbHOMN (KOFHUTUBHOMN, MHTENNEKTYaNbHON) Cepe - YMEeHWe YnpaBasTh CBOEN
No3HaBaTeNNbHON AeSTENbHOCTHH.
MeTanpegMeTHble pe3yNbTaTbl:

1 ncnonb3oBaHVe YMeHUIA 1 HaBbIKOB Pa3/IMyHbIX BUIOB NMO3HABATE/IbHOW AeSTeNbHOCTY,
NPUMeHeHNe 0CHOBHbIX METOA0B MO3HaHUS (CUCTEMHO-UH(OPMALMOHHBI aHau3,
MOJ€eNMpoBaHue 1 T.4.) ANst U3YUeHWst Pa3NINYHbIX CTOPOH OKPYXKatoLLeii AeACTBUTENBbHOCTY;

2. UCMO/Mb30BaHME OCHOBHbIX MHTENNEKTYa/IbHbIX ONepaLyii: (hopMy/IMpoBaHKe r1noTes,
aHan3 U CUHTE3, CpaBHEHMe, 0600LLEHME, CUCTEMATM3ALIMS, BbISIBNEHNE NPUUNHHO-
CNeACTBEHHbIX CBSA3elA, MOUCK aHasoroB;

3. YMeHVe reHeprpoBaTh Wen 1 onpeaensTh CPeAcTBa, HEOBXOAUMbIE ANS UX peann3auui;

4. ymeHVe onpeaensThb LeW 1 3a0aun AesTeNbHOCTM, BblbypaTh CpeacTsa peanmsatum
LLenei 1 NPUMEHSTb UX Ha NPaKTUKE;

5. UCMOMb30BaHMe PasNNYHbIX UCTOYHMKOB ANs MOMYYeHUs (hir3nUecKoit nHdopmalmm,
MOHVMMaHNE 3aBUCUMOCTY COZlepXKaHUs 1 (hopMbl MpeACcTaBAeHUst MHAOPMaLWK OT Lieneit
KOMMYHWKaLUN 1 afpecara.

MpeaMeTHbIe pe3ynbTaThbl (Ha 6a30BOM YPOBHE):

1 B no3HaBaTe/IbHON Ciepe:
e [aBaTb OMpefeNeHNst N3y4eHHbIM NOHATUSM;
* HasblBaTb OCHOBHbIE MOMOXEHMS N3YYEHHbIX TEOPWIA 1 TMMOTES;



e  ONHCHIBATH AEMOHCTPALIMOHHBIE U CAMOCTOSITENIbHO MPOBENEHHBIE SKCIIEPUMEHTHI,
UCTIONB3YS JIJIsl TOTO €CTECTBEHHBIHN (PYCCKUA, POAHOI) A3BIK U S3BIK (PU3UKHY;

e KJAaCCH(PULIMPOBATH U3YUEHHBIE OOBEKTHI U SIBJICHNUS,

e JIeNIaTh BBIBOJBI M YMO3AKIIIOUEHHSI U3 HAOIIOACHUH, N3YUE€HHBIX (PU3HUECKIX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATH BO3MOXKHBIE PE3YJIbTATHL,

e  CTPYKTYPHPOBATH U3yUEHHBIH MaTEPUAT,

e HHTEPIPETUPOBATH PUINIECKYIO HHPOPMALIUIO, TONTyUYEHHYIO U3 IPYTHX HCTOUHUKOB,

e MPHUMEHATH MPUOOPETEHHBIC 3HAHUS 1O (PU3HKE IS PELISHNS PAKTUYECKHX 33714,
BCTPEYAIOLINXCS B IIOBCETHEBHOM KM3HM, JIs1 0€30IIaCHOTO UCTIONB30BAHUS ObITOBBIX
TEXHUYECKHX YCTPOWUCTB, PALIHOHAIBHOTO MPHUPOAONIOIB30BAHUS U OXPAHbI
OKpY>Karolen Cpenbl,

2. B LIEHHOCTHO-OPHEHTALMOHHOH cepe:

e AHAJIM3HUPOBATH M OLICHUBATH MTOCIEICTBUS IJIsl OKPYKAOLIEH cpenpl OBITOBOH U
NPOM3BOJCTBEHHON NESITEIbHOCTH YEJIOBEKA, CBI3aHHOHN C MCIIOJIb30BAHNEM
(pU3HYECKUX MPOLIECCOB,;

3. B TpynoBoii chepe:
e MPOBOIUTH PH3HUECKUI SKCIIEPUMEHT;
4. B chepe GU3NIECKON KYIBTYPHI:

e  OKa3bIBaTh NEPBYIO MOMOIIb ITPH TPABMAX, CBSI3aHHBIX C JJAOOPATOPHBIM

00opynoBaHHEM U OBITOBBIMHU TEXHUYECKUMH YCTPOHCTBAMHL.

Mexannvyeckue siBJIeHHS

BpINyCKHUK HAYYHTCS:

® DPAacCro3HABATh MEXAHWYECKHE SIBJICHHS U OOBSICHATH HA OCHOBE MMEIOIIUXCS 3HAHUHN
OCHOBHBIE€ CBOMCTBA WJIM YCJIOBHsI MPOTEKAaHMs STUX SBJICHHUI. PABHOMEPHOE U HEPABHOMEPHOE
IBHJKEHHE, PaBHOMEPHOE M PABHOYCKOPEHHOE MNPSIMOJIHUHENHOE NBUXEHHE, OTHOCUTENIBHOCTH
MEXaHIUYECKOTO JIBIKEHHsSI, CBOOOIHOE MafeHne TeJl, PABHOMEPHOE BHUKEHHE IO OKPY)KHOCTH,
WHEepLUsl, B3aUMOAECHCTBUE TeJl, PEAKTUBHOE ABIKEHUE, NTepenada AaBJIeHUs] TBEPAbIMU TEJIAMHU,
KUIKOCTSIMA U Ta3aMHy, aTtMoc(pepHOe AaBleHHE, IUIABAHUE TEJ, PAaBHOBECHE TBEPHABIX Tell,
UMEIOIUX 3aKPETUIEHHYI0 OChb BpalleHus, KojedaTenbHOe IBHKEHHE, PE30HAHC, BOJIHOBOE
IBIKEHUE (3BYK);

e ONNCHIBATH H3YYEHHBIC CBOHCTBA TEJl W MEXAaHWYECKHE SBJICHUS, HCIOJIb3Ys
¢u3nueckne BEIMYUHBL MyTh, EpEMEIEHIe, CKOPOCTh, YCKOPEHHE, Iepruol 0OpaleHms], Macca
TeNa, TUIOTHOCTb BEINECTBa, CHla (CHJia TSDKECTH, CHUJIAa YIPYTOCTH, CHJa TPEHHUs), NaBJICHUE,
UMITYJIbC Tejla, KUHETUYeCKas OHEepPrus, NOTEHIHabHas JSHEpPrHs, MeXaHudeckas padora,
Mexanndeckass moiHocTh, KIIJ| mpu coBepmeHun paboOThI ¢ HCHOJIB30BAHHEM MMPOCTOTO
MEXaHHM3Ma, CUJIa TPEHHs, aMIUTUTY/a, TIEPUO U 4acTOTa KOJeOaHMi, JJIMHA BOJHBI U CKOPOCTh
€€ PacIpOCTPAHEHHST, TPU ONMUCAHUH MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICIT HCIIOJB3YEMBIX
BEJINYHH, UX 0003HAUYEHUS U €UHULIbI U3MEPEHUs], HAXOAUTb (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3NIECKyIO BEIMYUHY C APYTHMH BEIUYHMHAMH, BBIYUCISTh 3HAYCHNE (PH3MUECKOI BETUUNHE,

® AHAIW3UPOBATH CBOWMCTBA TE€J, MEXAHUYECKUE SBJICHUS M MPOLECCBHl, HCIONb3Ys
¢du3ndeckne 3aKOHBI. 3aKOH COXPAHEHHUS SHEPTUH, 3aKOH BCEMUPHOTO TSTOTEHUS, MPHHLIUI
cyneprno3unuu cui (HaxoxaeHue pasaoaeiicreyromei cubl), I, 1T u 11 3akonbr HetoTOHA, 3aKOH
COXpaHeHUs1 UMITyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMena; NMpU 3TOM pa3nyaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MAaTEeMAaTHYECKOE BBIPAKEHUE,

® pa3IMyuaTh OCHOBHBIE NMPHU3HAKH M3YYEHHBIX (PH3UUECKUX MOJENeH: MaTepHajbHas
TOYKa, HHEPLHUAJIbHAS CUCTEMA OTCUETA,;

e pemarth 3a7a4M, UCMONB3Ys (PU3MUECKHE 3aKOHBI (3aKOH COXPAaHEHUs] SHEPTHH, 3aKOH
BCEMHUPHOro TAroreHusi, npuHuun cynepnosummu cwui, I, II u III 3akonsr HeroTOHA, 3aK0OH
COXpaHeHHMs HUMIMyJbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (GOpMyJIbl,
CBsI3bIBarOINUE (PU3NYECKHE BEIUYHMHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, IUIOTHOCTh
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BEIECTBA, CWJIA, ABJICHHE, UMITYJIbC TeJla, KMHETUYeCKas >HEPTys, NMOTEHIHAJIbHAS SHEPTHUS,
MexaHnueckas padora, mexanmueckas MomHocTb, KIIJl mpocToro mexanmsma, cujia TPEHUs
CKOJIbXKEHUS, KO3 (OULIMEHT TPEHUs], aMILIUTY1a, IEPUO M YacTOTa KoJNeOaHui, IIMHA BOJHBI U
CKOPOCTb €€ pacIpPOCTPAHEHMs): Ha OCHOBE AaHAIN3a YCJIOBHS 3aJaudl 3allliCBIBATh KPAaTKOE
YCIJIOBHE, BBIIEIATh (PHU3UUECKHE BETMUNHBI, 3aKOHBI U (POPMYJIbI, HEOOXOUMBIE AJIS €€ PEIIeHHs,
MPOBOIUTH PACUETHI U OLIEHUBATH PEATbHOCTD MTOJYYEHHOTO 3HaUeHHsI (PU3MIECKON BEJINIHHBI.

BbInyCKHHK MOJIYyYUT BO3MOKHOCTD HAYYHTHCH:

® UCTOJNIb30BaTh 3HAHUS O MEXAHWYECKHX SIBICHHAX B ITOBCEIHEBHON JKM3HH IS
obecriedeHns1 6€30MaCHOCTH MpH OOpaleHnH ¢ MPUOOPaMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXPaHEHHUs 310POBbsl U COOJIFOAEHUS] HOPM 3KOJIOTHYECKOTO MOBEIEHNUS B OKPY KAOLIEH cpene;
NPUBOIUTE TPUMEPBI MPAKTHUECKOTO HCIOJIB30BAHUS (PU3MUECKUX 3HAHUH O MEXaHHYECKHX
SABICHUAX M (PU3HUYECKUX 3aKOHAX, MPUMEPbI HCIOJb30BAHMS BO30OHOBISIEMBIX HCTOYHHKOB
SHEPTHUH; HKOJOTHUECKUX MOCIEICTBII UCCIEAOBAHUS KOCMUYECKOTO MPOCTPAHCTE;

® pa3MuaTh TPAHMLBI NMPHUMEHUMOCTH (PU3MUECKHUX 3aKOHOB, IMOHMMATh BCEOOLIHIA
xapaktep (yHIAMEHTAJIbHBIX 3aKOHOB (3aKOH COXPaHEHHs] MEXaHWYECKOH SHEPTHH, 3aKOH
COXPaHEHHsI UMITYJIbCA, 3aKOH BCEMHUPHOTrO TATOTEHHs]) M OrPAHMYEHHOCTb HCIOJB30BAHUS
YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u ap.);

® HAXOAWUTH AaJEKBATHYIO IPEIJIOKEHHOHN 3amade (U3UUECKYI0 MOJeNb, pa3peraTsb
npobjeMy Kak Ha OCHOBE HMEIOIIMXCS 3HAHWA 110 MEXaHMKE C HCIOJIb30BAHHUEM
MaTEeMaTHYECKOTO amnmapara, Tak U MpH MOMOIIH METOIOB OLICHKH.

TemnoBbie ABJICHUSA

BpINyCKHUK HAYYHTCS:

® PACIO3HABATH TEIUIOBLIC SIBJICHUS 1 OOBSICHATE Ha 0a3e NMEIOIIUXCS 3HAHUN OCHOBHBIC
CBOWMCTBA WJIM YCJIOBUS TPOTEKAHUS 3TUX siBIeHUN: muddys3us, u3MeHeHHe oO0beMa Tell Mpu
HarpeBaHuM (OXJTAKACHHH), OOJIbINAs C)KUMAEMOCTh Ta30B, Majasi C)KMMaeMOCThb KUAKOCTEN U
TBEPIbIX TEJ, TEIUIOBOE PABHOBECHE, UCIAPEHHME, KOHACHCALMs, TUIABJICHUE, KPUCTAJUTN3ALMS,
KUTICHUE, BIIAXKHOCTh BO3MyXa, pPAa3JIMYHBIC CIOCOOBI Terjionepenadyn (TerionpOBOAHOCTD,
KOHBEKIIWS, W3JIyYCHHUE), arperatHble COCTOSHUS BEINECTBA, IMOIJIOIIEHWE JHEPTUU TpU
UCTIAPEHUU >KUJKOCTU M BBIICICHHE €€ MPU KOHACHCALMH Tapa, 3aBHCHUMOCTh TEMIIEPATypPhI
KUTICHUS OT JaBJICHUS,

® ONUCHIBATh M3YYEHHBIC CBOWCTBA TEJl U TEIUIOBBIC SIBJICHUS, UCTOJB3Ys (hU3HUECKUE
BEJIMYMHBI. KOJIMUECTBO TEIIOTHI, BHYTPEHHSISI SHEPTHUS, TEMITePaTypa, yaeabHasl TEIUIOEMKOCTh
BEINECTBA, V/AEIbHAS TEIUIOTA IUIABJICHUS, YyIeNbHAs TEIUIOTa NapooOpa3oBaHMsA, YAENbHAs
TEIJIOTA CrOpaHUsl TOIUTMBA, KO3(PQUIMEHT MOJie3HOTO ASHCTBUSI TEIUIOBOTO JBUTATENS; MPU
OMKCAHUU MPABUIBHO TPAKTOBATh (PU3NIECKUI CMBICIT HCIIOB3YEMbIX BEJTMUUH, UX 0003HAYEHUS
U €IMHULIbI U3MEPEHUS], HAXOIUTh (POPMYJIbI, CBSA3BIBAIOIIUE NAHHYIO (PU3UYECKYIO BEJUYHHY C
APYTUMHU BEJTMYMHAMU, BRIYUCIATH 3HaAUEHUE (PH3UYECKON BEJTMYMHBI,

® aHAJM3UPOBATH CBOWCTBA TEJI, TEIJIOBBIE SIBIIEHUS U MPOLIECCHI, UCTIONB3YsI OCHOBHBIE
MOJIO’KEHUSI aTOMHO-MOJIGKYJISIPHOTO YYEHUsS O CTPOCHHHM BEIIeCTBA W 3aKOH COXPAaHEHUS
SHEPTUH,

® pa3aMuaTh OCHOBHBIC MPU3HAKU W3YYEHHBIX (DU3MUECKHX MOJENel CTPOSHUS Tasos,
JKUIKOCTEH U TBEPIBIX TEJ,

® MPUBOIUTH MPUMEPHI MPAKTHUECKOTO HUCIIONIb30BAHUS (PU3UIECKUX 3HAHUH O TETUIOBBIX
SIBJICHUSIX,

e pemaTth 3a[a4H, UCIOJB3Ysl 3aKOH COXPAHEHUS SHEPTHH B TEIIOBBIX MPOIECCaX U
(hopMyJIbI, CBSI3BIBAIOIINE (PU3HUECKHE BETMYUHBI (KOJMUECTBO TEILIOTHI, TEMIIEPATYPa, yaeTbHAas
TEIUIOEMKOCTh BEINECTBA, YAENbHAs TEIUIOTA IUIABJICHHUS, YAEIbHAs TEIUIOTa 1Mapoo0pa3oBaHus,
yAeNbHAasl TEIJIOTa CrOpaHusl TOIUIMBA, KOA(PQHUIMEHT TOJE3HOTO JEHCTBUS TEIIOBOTO
IBUTATENs). HA OCHOBE aHAJIN3a YCIOBMs 3aJa4d 3alUChIBATH KPATKOE YCJIOBUE, BBIAEINATH
(u3nYecKue BENUYUHBL, 3aKOHBI W (DOPMYJIB, HEOOXOIUMBbIE MJII €€ PEIleHUs], MPOBOIUTH
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pacyeThl U OUCHUBATh PCAJIbHOCTD IMOJIYYCHHOI'O 3HAYCHUA (I)HSH‘IGCKOP'I BEJINYHNHBI.

BbINyCKHUK NMOJYYHUT BO3MOKHOCTb HAYYUTbCS:

® ICIIOJIb30BATh 3HAHUS O TETUIOBBIX SIBJICHUSX B IOBCEHEBHOM KU3HU 1151 OOECTIeUeHUsT
Oe3omacHOCTH TIpU OOpaleHuH ¢ MPUOOPaMH U TEXHUISCKUMU YCTPOMCTBAMH, JJISl COXPAHEHHUSI
3I0pPOBbsI U COOJIOACHHST HOPM SKOJIOTHYECKOTO TIOBEJCHUST B OKPYIKaIOMEeH cpefe; MPUBOANTD
MPUMEPBI SKOJIOTUYECKUX TIOCIENCTBHIA padOThI IBUTATENICH BHYTPEHHETO CrOPAHUSs, TEMJIOBBIX U
TUAPOSJIEKTPOCTAHLUI;

® pa3aMuaTh TPAHUIBI TPUMEHUMOCTH (PU3MUECKHX 3aKOHOB, MOHMMATh BCeOOIIUI
xapakTep (QyHIAMEHTANBHBIX (PU3UYECKIX 3aKOHOB (3aKOH COXPAHEHHsI SHEPTUU B TEIJIOBBIX
MPOLIECCaX ) U OrPAHUYCHHOCTD HCIIOIb30BAHMS YACTHBIX 3aKOHOB;

® HAXOIUTb ACKBATHYIO NPEIJIOKEHHOH 3amave (PU3MYECKYI0 MOAENb, pas3pelarhb
npobiieMy Kak Ha OCHOBE WMMEIOIIMUXCS 3HAHWHA O TEIJIOBBIX SIBJICHHUSIX C HCIOJIb30BAaHUEM
MaTeMaTU4YECKOrO amnmnapara, Tak U Mpy MOMOLIYU METOAOB OLIEHKH.

BHCKTpI/I‘IeCKI/Ie H MArHUTHbBIC SIBJICHHUSA

BBINyCKHUK HAYYHTCS:

® DPAacCro3HaBATh BJEKTPOMATHHUTHBIC SIBIEHUS M OOBSICHATH HA OCHOBE HMMEIOLIMXCS
3HaHUM OCHOBHbIE CBOICTBA WJIM YCJIOBHUSl NPOTEKAHWs] ATUX SBIEHUI: 3JIEKTpU3aLUsl Tell,
B3aUMOJIEIICTBHE 3apsIOB, SJEKTPUYECKUH TOK M €ro AeHCTBUS (TEIUIOBOE, XHUMHYECKOE,
MarHUTHOE), B3aUMOJEHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHASI MHAYKLUS, NEeHCTBUE MarHUTHOTO
MOJII Ha MPOBOJAHUK C TOKOM M Ha [BIDKYLIYIOCS 3apsDKEHHYIO dYacTully, JAeiicTBue
3JIEKTPUYECKOTO TMOJISI Ha 3apsDKEHHYI0 YacTHULly, 3JIEKTPOMAarHUTHBIE BOJIHBI, MPsIMOJUHEIHOE
pacnpoCTpaHEHUe CBETa, OTPAKEHUE U NPEJIOMIIEHUE CBETA, TUCIIEPCUs CBETA.

® COCTaBIISATb CXEMbI JJIEKTPUUECKHUX LEeMNeil ¢ MocieAoBaTelbHbIM U MapajulelbHbIM
COEAMHEHUEM 3JIEMEHTOB, Pa3iMyasi YCIOBHbIE OOO3HAUEHHSI HJIEMEHTOB HJIEKTPHUECKUX LeTIeh
(MCTOYHHK TOKA, KJIIOY, PE3UCTOP, PEOCTAT, JTAMIIOUKA, AMIIEPMET]P, BOJIBTMETD).

® HCIOJIb30BaTh ONTUYECKUE CXEMBbI ISl IOCTPOCHUST H300paKEHUH B TUIOCKOM 3epKalie
u coduparoei TuHs3e.

® ONUCHIBATH HM3yUEHHbIE CBOHCTBA T€JI U 3JIEKTPOMArHUTHBbIE SBIEHUS, MCIONb3YS
¢dusndeckne BENMYMHBI SJIEKTPUYECKHHA 3apsil, CHJIAa TOKA, 3JIEKTPHUUYECKOE HAINpsKEHUE,
3JIEKTPUYUECKOE COMPOTUBIICHHE, YIEIbHOE CONPOTHUBICHHE BELIECTBA, padoTa 3JIEKTPHUECKOTO
NOJIsI, MOIIMHOCTb TOKa, (POKYCHOE pacCTOSTHUE W ONTHYeCKas CHJla JIMH3BI, CKOPOCTh
3JIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJHBI M 4acTOTa CBETA, NPU OMUCAHUM BEPHO TPaKTOBATh
(u3nUecKnuil CMbICT NCIIONIB3YEMBIX BEJIMYHMH, MX 0003HAUYEHUS U €UHHLIBI H3MEPEHHST, HAXOIUTh
(bopMyJIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIHUUHY C JPYTUMHU BETUIUHAMIL.

® aHAJIM3UPOBATH CBOWCTBA TeJ, 3JIEKTPOMArHUTHbBIE SIBJIEHUS U MPOLIECCHI, UCIONB3Ys
¢du3ndeckne 3aKOHBI: 3aKOH COXPAHEHUS SJIEKTPUIECKOTO 3apsaaa, 3akoH OMa i ydacTKa Lery,
3akoH Jlxoyns-JleHla, 3aKOH NPSAMOJMHENHOrO pacHpOCTPAHEHHUS CBETa, 3aKOH OTPaKEeHUs
CBETa, 3aKOH MPEJIOMJICHHUS CBETA, IPU STOM Pa3JIN4aTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA H €TI0
MaTeMaTH4YeCKOe BhIpasKeHUE.

® MPUBOAWTH TIPUMEPHI MPAKTHYECKOTO HCIMOJb30BaHUSA (U3NYECKUX 3HAHUH O
3JIEKTPOMAarHUTHBIX SIBJICHMSIX

® pemaTth 337a4H, UCNOJB3Ys (PU3NUECKHE 3aKOHBI (3aK0H OMa JUIs yyacTKa eI , 3aKOH
Jlxoynsa-JleHna, 3aKOH OPSIMOJMHENHOrO PacrpOCTPAaHEHHsI CBETA, 3aKOH OTPAKEHHs CBETA,
3aKOH TPEJIOMJICHUs] ¢BeTa) U (PopMyJsibl, CBs3bIBatOIIME (PU3MUYECKUE BETUYMHBI (CHJIA TOKA,
SJIEKTPUYECKOE HAMPSDKEHUE, 3JIEKTPUYECKOE CONPOTHUBICHHE, YAENBHOE CONPOTUBJICHHE
BEIECTBa, paboTa 3JIEKTPUIECKOTO TOJIsI, MOIIHOCTh TOKA, (POKYCHOE PacCTOSTHUE M ONTHYECKas
CHJIa JIMH3BI, CKOPOCTb 3JIEKTPOMATHWUTHBIX BOJH, JUIMHA BOJIHBI U 4AacTOTa CBETa, (POPMYIIbI
pacdera 3JeKTPUYECKOrO CONPOTUBIICHHSI PU MOCIEA0BATEIbHOM U NapaAJIJIEIbHOM COEAUHEHNUN
NPOBOJHHUKOB): Ha OCHOBE aHAJIM3a YCJOBHUS 3aJa4dl 3aMUCBIBATH KPATKOE YCIIOBHE, BBIAEINSATH
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(usnuecKre BEJIMYHHBI, 3aKOHbI U (POPMYJbl, HEOOXOOUMBbIE Ui €€ PELICHHUs, MPOBOAUTH
pacyeThl 1 OLIEHUBATh PEATHHOCTD MOJYYSHHOrO 3HAUYCHUST PU3HMYECKOIN BEJTMUYHMHBL.

BbinycKHHK MOJYYHT BO3MOKHOCTD HAYYHTHCS:

® JICIIOJIb30BaTh 3HAHMS 00 3JEKTPOMATHUTHBIX SIBJICHUSIX B MOBCEIHEBHOW JKU3HH IS
obecriedeHns1 6€30MaCHOCTH MpH OOpaleHn! ¢ MPUOOPaMH U TEXHUUECKUMH YCTPOUCTBAMM, IS
COXpaHEHHsI 3I0POBbsl U COOJTFOACHUSI HOPM 3KOJIOTMYECKOrO MOBEACHHUS B OKPY KAOLIEH Cpere;
NPUBOAMTE MPUMEPHI BJIMSHUS 3JIEKTPOMATHUTHBIX M3JIyYeHHUI Ha KUBbIE OPTaHU3MBI,

® pa3jM4aTh TPAHULBI MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHUMATh BCEOOIIHit
xapakTep (QYHIaMEHTAJbHBIX 3aKOHOB (3aKOH COXPAHEHHs OJJISKTPHUYECKOro 3apsiia) |
OrPAaHMYEHHOCTh MCIOJb30BAHMS YaCTHBIX 3aKOHOB (3akoH Oma st y4yacTka LenH, 3aKOH
Jxoynsi-JleHna u nip.);

® JCIIOJIB30BaTh MPUEMbI OCTPOEHHsI (PU3UUECKUX MOJEINEH, OUCKa 1 (HOPMYJTUPOBKH
JIOKA3aTeJbCTB BbIABUHYTHIX T[HMIIOTE€3 M TEOPETHUECKHX BBIBOJOB HAa OCHOBE 3MITHUPHUYECKH
yCTAHOBJIEHHBIX (DaKTOB,

® HAXOAWUTh AaAEKBATHYIO TMPENJIOKEHHOH 3amaue (U3UUECKYI0 MOIeNb, pa3peLiaTh
npoOsieMy Kak Ha OCHOBE MMEIOIIUXCS 3HAaHUM 00 SJeKTPOMAarHUTHBIX SIBJCHHUSIX C
HCIOJIb30BAHMEM MAaTEMaTHUECKOrO arnapara, Tak | Py MOMOIIH METOAOB OLICHKH.

KBanrtoBbIe siB1eHHS

BpINyCKHUK HAYYHTCS:

® DAacCro3HAaBAaTh KBAHTOBBIE SIBICHHA M OOBACHATH HAa OCHOBE HMMEIOIINXCA 3HAHWUN
OCHOBHbIE€ CBOWCTBA WM YCJIOBHSI NPOTEKAHUS OTUX SIBJICHUN: €CTECTBEHHAs U UCKYyCCTBEHHAas
PaTUOAKTUBHOCTD, O-, 3- W Y-M3Jy4eHHUS, BOSHUKHOBEHHE JIMHEHUYATOrO CIIEKTPa H3IY4YECHUS
aToma;

® OMHCBHIBATH H3yUEHHBIE KBAHTOBBIE SIBJICHUS, HCIONB3YSI (PU3NYECKHE BEITUYHHBL:
MacCOBOE€ YHCIIO, 3apsA0BOE YHCIO, MEPUOJ TONIypacnana, SHeprust (OTOHOB, MPH ONMHCAHUU
NPaBWIBHO TPAKTOBATh (PU3HUUECKUI CMBICH HCIOJB3yEMbIX BEJIUYMH, MX OOO3HAUYeHUs u
eIMHULBI U3MEPEHHs], HaXOAUTb (hOPMYJIBI, CBA3BIBAIOIINE AAHHYI0 (PU3MUYECKYIO BEJIHMYUHY C
OPYTUMH BEJTMYUHAMH, BBIYUCIST 3HaAUYeHHE (PU3NUECKON BETHMUUHBL,

® AQHAJNM3UPOBATh KBAHTOBBIE SIBJICHHS, HCIIONB3Ysl (PH3MUYECKUE 3aKOHBI M MOCTYJIATHI:
3aKOH COXPaHEHUsl 3HEpPrHM, 3aKOH COXPAHEHHUs BJIEKTPUYECKOTO 3apsfa, 3aKOH COXPaHEHUs
MacCcOBOrO 4YHCJIa, 3aKOHOMEPHOCTH H3JIy4€HMUsl M IIOIVIOIIEHMsI CBETa aTOMOM, IpPH 3TOM
pa3IuYaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €0 MAaTEMaTHYECKOE BhIPAKEHUE,

® pa3nuyaTb OCHOBHbIE NPU3HAKU IJIAHETAPHOM MOAENU aToMa, HYKJIOHHON Mopaenu
aTOMHOTO $S1/1pa;

® MPUBOJAUTH MpPHUMEPHI NPOSBIEHHS B MPUPOAE M MPAKTUUECKOIO HCIOJb30BaHUS
PanlOaKTUBHOCTH, SIAEPHBIX U TEPMOSIIEPHBIX pPeaKLUi, CIIEKTPaJIbHOIO aHAIH3A.

BbInyCKHHK NOJYYHT BO3MOKHOCTD HAYUHTbCS:

® UCTOJIb30BaTh MOJYYEHHBbIE 3HAHUS B IIOBCEJHEBHOH KM3HHM INPH OOpaIleHUH C
npubOpaMu U TEXHUYECKHMH YCTPOUCTBAMH (CUETUYHK MOHM3HPYIOLINX YaCTUL,, JO3UMETP), IJIs
COXPaHEeHHs 3J0POBbsI U COOJIFOACHNST HOPM SKOJIOTHYECKOTO MTOBEIEHHS B OKPYKAIOLIEH cpene;

® COOTHOCHTD HEPTHUIO CBSI3U AaTOMHBIX s7ep C Ne(PEeKTOM MaCChI,

® T[PUBOJIUTH NPUMEPHI BIMSHUS PAaJUOAKTUBHBIX H3JyUEHUIl HA *KUBblE OpPraHU3MBI;
MOHMMATh MPUHLIUI AEHCTBUSI JO3UMETPA U pa3indaTh YCIOBUS €ro UCIIOJIb30BAHUS;

® [IOHMMATh KOJIOTHUYECKHE MPOOJIEeMbl, BO3HUKAIOIINE MPH HCIIOIb30BAHUH ATOMHBIX
3NEKTPOCTAHIMMN, U TIYTH PEIIeHUs 3TUX NpoOJIeM, NEPCIEKTHBbI HCIIOIb30BAHUS YIIPABIISIEMOTO
TEPMOSIZIEPHOTO CUHTE3a.

DJIeMEHTbI ACTPOHOMHH

BpINyCKHUK HAYYHTCS:

e yKa3bIBaTb Ha3BaHUs IulaHeT COJHEYHON CHCTEMBI, pa3judaTbh OCHOBHBbIE MPHU3HAKU
CYTOYHOTO BpalleHus 3Be3HOro HeOa, ABrkeHus JlyHel, CoTHIA U IIIAHET OTHOCUTENBEHO 3BE3 T,
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® TJTIOHUMAThb paSJ'II/ILII/Iﬂ Me>1</:[y FeHHOHeHTqueCKOﬁ )41 FeOL[eHTpH‘{eCKOfI CUCTEeMaMHUu
MHpa,

BbIHyCKHI/IK l'lO.]'ly'lI/IT BO3MOKHOCTHb Hay'lI/ITbCﬂ:

L YKaSBIBaTb O6H_[I/Ie CBOfICTBa 1 OTJIINYUA IJIIAHET 3€MHOI>'I prr[l'[bl U IUIAHET-TUT'aHTOB,
Maubix Tes1 COTHEUHON CHCTEMBI U OONIBILINX TUIAHET; MOJIb30BAThCS KAPTOH 3Be3qHOTO Heba npu
HaOJIIOIEHUSIX 3BE3IHOrO HeDA,

® pa3IMyYaTh OCHOBHBIE XaPAKTEPUCTHKH 3BE3] (pa3Mep, LIBET, TEMIIEPATyPa) COOTHOCHTD
I[BET 3BE3/IbI C €€ TEMIIEPATY PO,

L paSJ'II/ILIaTb TUITIOTEC3BI O HpOI/ICXO}KI{eHI/II/I COHHeqHOﬁ CUCTCMBI.

COJIEPKAHHUE YYEBHOI'O IIPEMETA
(FA30BBIil YPOBEHb)

10 knacc
Hayunbl1ii MmeToa no3HaHus npupoasl (1 gac)

dusnka — pyHAaMeHTaIbHas Hayka o npupone. HayuHeiii MmeTon nmo3Hanus. MeTobl
uccrenoBaHus GU3NIECKHX siBIeHUH. MonenupoBanne GU3NIECKHUX SBJIEHHH U IPOLIECCOB.
Hayunble ¢akTbl u runoressl. Puzndeckre 3aK0HbI U TeOpuH. PU3HUECKUE TEOPHH U TPAHHLIBI
ux npuMeHIMocTH. [lorpemnocTy n3mepenus pusndecknx BenynH. Ou3nueckast KapTHHA
mupa. OTKpBITUS B (PU3HKE — OCHOBA MPOTpecca B TEXHUKE U TEXHOJIOTHU IPOU3BOJCTBA.
®u3uka U KyJabTypa.

Mexanuxka (27 4acoB)

I'panuLibl NpUMEHUMOCTH KJ1accudeckoil MexaHuku. [IpoctpancTBo u Bpemsi. CucTeMbl OTCHETA.
CkassipHble U BEKTOpHBIE pusndeckre Benndnnbl. Tpaekropus. I[1yte. [lepemenienne.
Ckopocts. Yckopenue. PaBHOMepHOE 1 paBHOYCKOPEHHOE MPSMOIUHEIHOE JBUXKEHUE.
PasHOMepHOE ABUKEHUE IO OKPYKHOCTH. B3anumonericteue ten. Muepuus. Macca u cuna.
HuepuuanbHble cucTeMbl oTcueTa. 3akoHbl AuHamMuku Herotona. Cuna TsbkecTH, Bec,
HeBeCOMOCTb. CHJIbI YIPYTOCTH, CUJIbI TPEHUsL. 3aKOHBL. BCEMHUPHOTro TsroteHus, I'yka, TpeHus.
Hcnonbp3oBaHne 3aKOHOM TUHAMHKH 111 OOBSICHEHUS IBUKEHNST HEOSCHBIX TEJ U IUISA Pa3BUTHUS
KOCMHYECKHX HUccaenoBanuil. mmynbc MatepuaapHON TOYKH U cucTeMbl. IMNyibe CUibL
3akoH coxpaHeHMs ummnyibca. Kunerndeckas sHeprus u. IloreHuunanbHast sHeprus Tena B
IPaBUTALIMOHHOM ITOJIE. MeXaHn4eckass pabora. MomHocTh. MexaHnuecKasi SHeprust
MaTepHaIbHON TOUYKH U CHCTEMBI. 3aKOH COXPAaHEHUsSI MEXaHW4YeCKOH sHeprun. PaboTa cuibl
TSJKECTH U CUJIBI yIpyroctu. PaBHOBecHe MaTepranbHOM TOUYKU U TBEPAOTO Tejaa. MoMeHnT
CHJIBL, yCJIOBUE paBHOBecus. PaBHOBecHe xKUAKOCTU U rasa. Jlapnenue. 3aKOH COXpaHEHUs
SHEPruu B AUHAMHUKE KUIKOCTH.

Mouaexyasipas ¢pusuka. Tepmogunamuxa. (17 yacos)

Monekysipao — kunernaeckasi reopust (MKT) cTpoenust BemecTBa v €€ SKCIePUMEHTAIbHBIC
o0ocHOBaHUS . AGCOIOTHAS TEMIIEpaTypa Kak Mepa CpeqHell KHHETHIECKOH YHEPTHU TeTIOBOTO
IBHKEHUs MOJieKyJl. Tennosoe paBHOBecHe. Monenb naeanbHOro rasa. Jlasnenue rasa.
YpaBHeHHE COCTOSAHUS UAEATIBHOIO rasa. ¥ paBHeHue Menneneesa — Knaneiipona. ['a3oBbie
3aKOHBI. ArperaTHble COCTOSIHUS BelllecTBa. B3auMHble mpeBpalieHtst KUAKOCTENH U ra3oB.
BrnaxnocTs Bo3ayxa. Monens ctpoeHus skuakocTei. [I0oBepXHOCTHOE HATSIKEHHE.
Kpucrammgeckue u amop¢Hbie Tena. BHyTpennss sHeprusi. Pabora u Teronepenaya xkak
crocoObl U3MEHEHHUsI BHYTPEHHEH SHeprun. Y paBHEHHE TeruioBoro Oananca. [1epsblit 3aKoH



TepMoauHamMuku. HeoOpaTuMocTh TeioBbIX mpoueccos. [Ipunnuner aeiicteus u KIT/]
TETUJIOBBIX MAILKH.

OcHoBbl 21ekTpoAHHAMHUKH (16 YacoB)

DnexkTpuueckuii 3apsaa. 3aKOH COXpaHEHUs 3JIeKTpUIecKoro 3apsiaa. 3akoH Kymnona.
OnexTpuueckoe noje. HanpsokeHHOCTh U MOTeHIMAN 3JIEKTPUUecKOoro nous. JInuuu
HaIMpPs>KCHHOCTU U SKBUITOTCHIHUAJBHBIC ITOBEPXHOCTH. HpI/IHL[I/IH Cyneprno3numumn MOJIeH.
IIpoBOAHUKY U AMBJIEKTPUKH B DJIEKTPUUECKOM Toje. DnekTpoéMkocTs. Konnencarop.
ITocTosiuubI snekTpuueckuii Tok. Cuna Toka. Conporusnenue. IlocnenosarenbHoe u
napajiesIbHOe COeAMHEHHs MPOBOAHUKOB. 3akoH Jlxkoyis — JleHna D1ekTpoaBrKy1Las Cuia.
3axoH Oma i OJTHOM 3JIEKTPUYECKOH LeTH. DIeKTPUUECKUN TOK B IIPOBOJHUKAX,
snexTpoaurax, [loaynpoBoaHukax, ra3ax u Bakyyme. CBepXIpOBOAUMOCTb.

IloBTOpenue (S uacos)

11 kaace
daekTpoaAnHaAMUKa (MpoaoJKeHue) (9 yacos)

MaruuTtHOe nosie Toka. BekTop HHAYKIMN MarHUTHOTO NoJisA. JleiicTBUe MarHUTHOTO NOJISL Ha
IIPOBOJIHMK C TOKOM M JABHXKYLIYIOCS 3apsbkeHHyro yactuly. Cuna Amnepa. Cuna Jlopenua.
MarHuTHbIE CBOICTBA BELIECTBA. S BlIeHUE SJIEKTPOMArHUTHOM MHAYKIIMY. MarHuTHbIN NMOTOK.
IIpasuno Jlenua. 3akoH anekTpoMarHuTHONW HHAYKIMU. CamouHaykuus. MHAYKTUBHOCTD.
DNIeKTPOMarHUTHOE ToJie. DHEepPrusl 3JeKTPOMAarHUTHOTO MOJIS.

Konedanus u Bosnbl. (15 yacos)

Mexanndeckue koiedanus. I'apmonndeckue konedanus. CBoOOAHbIE, 3aTyXaOIue u

BBIHY KIECHHbIE kKosebanus. [IpeBparueHne sHeprui npu MexaHu4ecKux kojeOanusx. Pe3oHaHc.
OnexTpomarHuTHble konebanus. KonedatenbHeiii KOHTYp. llepeMeHHBII 3IeKTPpUIeCKUi TOK.
Onextpuueckuil pezoHanc. Koporkoe 3ampikanue. Mexanuueckue BosHbL. IIpogonbHble 1
norepeynslie BOHbI. CKOpOCTh U anrHa BoNHBL MHTEpdeperuns n nudpakums. DHeprus
BOJIHBL. 3BYKOBBIE BOJIHBI. DJIEKTPOMAarHuTHbIE BOJHBI. CBONCTBA 3JIEKTPOMAarHUTHBIX

BOJIH. /IMano30HbI 3JIEKTPOMArHUTHBIX U3JIy4YEHUNH U UX MPAKTUYECKOE MPUMEHEHHE.

OnTuka. (13 yacos)

I'eomerpuueckas ontuka. CKOpOCTb CBeTa. 3aKOHBI OTPAXKEHUs U MpeJoMiIeHUs cBeTa. Popmyinia
TOHKOM JINH3bI. BOJTHOBBIE CBOWCTBA CBETA: AMCIIEPCHs, WHTepepeHLus, Tudpakuus,
NOJIAPU3ALUS CBETA.

OcHOBBI cIeHUAJILHOI TEOPHH OTHOCUTEJIBHOCTH (3 yaca)

[ToctynaTel ciennanbHON TEOPUN OTHOCUTEIBHOCTH U CJIEACTBUA U3 HUX. IHBapHMaHTHOCTH
CKOpPOCTH CBETa B BakyyMme. DHeprusi mokosi. CBsi3b MacChl M SHEPTUU CBOOOTHON YaCTHIIBI.

KBanToBas Ppusuka. (17 yacos)



I'mmotesa I1nanka o kBanTax. @orosnekrpuueckuii 3¢ dext. Onbrrel CToNeTOBa. 3aKOHBI
doroaddexra. Ypapaenue DiiHmreitna. @otoH. KopmyckynsspHO-BOTHOBON AyaIH3M.
CootHotenne Heonpenenénnoctu I efizendepra. [lnanerapHas Mozieb CTPOSHHS aTOMa.
OOmbsicHEeHHE TMHEHYaTOro CIeKTpa BOAOPO/a Ha OCHOBE KBAHTOBBIX moctynaToB bopa. Cocras
U CTPOEHHE aTOMHOTO siipa. DHEPTrHsl CBSI3U aTOMHBIX siiep. Bubl paanoakTHBHbIX
MPEBPAILECHII aTOMHBIX sIIep. 3aKOH PaguOaKTUBHOTO pacnana. AnepHeie peakuun. LlenmHas
peaxuus neneHus sinep. IlpumeHeHue snepHOi SHEPreTUKU. DJIeMEHTapHbIe YaCTHULIbL.
@yH1aMEHTAJIbHBbIE B3AaUMOAECHCTBHUS.

Ctpoenue Bcesiennoii (S uacos)
ConHeuHas cucreMa: IaHeTsl U Masble Tena. Cuctema 3emutst — JlyHa. CTpoeHue U 3BOJOLUS
Connua u 3Be31. Kimaccudukanms 3se3n. 3BE€311bI 1 HICTOUHUKHY MX SHEPTUU. | ajJakTHka.

CoBpeMeHHbIE TNPEACTaBIEHUS O CTPOEHUH U SBOMOLIMK BeeneHHoi.

IHoBTOpenue (6 uacos)

TEMATHYECKOE INTAHUPOBAHUE
(C YKABAHUEM KOJIUYECTBA YACOB, OTBOANMbBIX HA OCBOEHUE

HHPOI'PAMMBI)
10 kaace
Neri\nt Tema Koj-Bo yacos
1. HayuHbIi1 MeTO NO3HAHUS IPUPOJIBI 1
2. MexaHuka 27
3. MonekymsipHas puznka. TepMoguHaMuKa. 17
4. OCHOBBI 3JIEKTPOJMHAMUKHU 18
S. IToBTOpeHue u cuctemaTu3anus yaeOHOro MaTepuaa 5
6. BCEI'O YACOB 68
11 knacc
Neri\nt Tema Koj-Bo yacos
1. OCHOBBI JIEKTPOANHAMUKH (TIPOJOJIKEHHUE) 9
2. DeKTPOMArHUTHBIE KOJIEOAHNsI U BOJHBI. 15
3. Ontuka. 13
4. OCHOBBI CIELIMAJIbHOM TEOPHUH OTHOCUTEJIBHOCTH. 3
5. KBanrosas puznka 17
6. 5
7. IToBTOpeHue u cucTemaTu3anus yaeOHOro Marepuaa 6
8. BCEI'O YACOB 68




