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PABOYAS TPOT'PAMMA

0 KypCy BHEYPOUYHOM JIEATEIBHOCTH

«PenieHue pa3HOypPOBHEBBIX 32124 1O (PUIHKE»
(oOmienHTeIeKTyallbHOE HAlPaBJICHHE)

11 KJIIACC

KonuuectBo yacos: 34 yaca

IIporpamma mno mnoaroroBke k EI'D mno ¢usuke ans 11 kiacca cocTtaBiieHa B
cooTBeTcTBUU c: DenepanbHbIM 3akOHOM 00 oOpazoBanuu B Poccuiickoit ®enepanuu (0T
29.12.2012 N 273-®3 (pen. ot 29.07.2017)),

TpeboBanusaMHU PeepaabHOro roCyAapcTBEHHOT0 00pa30BaTEIbHOTO CTaH1apTa;

npuMepHoO# mporpammsl yaeoHoro kypca (Illaranuna A.B., Pa6oune nporpammel, ®usuka, 10-
11 xmaccel. — M.: IIpocBemenue, 2017.),

komiuiekta yueOHukoB [.S.Mskumes, b.b.byxosues, H.H.Cotckuii / Ilog pen.
H.A.IlapdentreBoii, ®usnka. 11 kmacc. bazosslit ypoBens . — M.: Ilpocsemienue, 2017.).



1. IInanupyemble pe3yJibTaThbl OCBOCHHMS Kypca BHEYPOYHOIi 1esiTeIbHOCTH

Pabouas mporpamma no ¢usuke s 11 kimacca cocraBiieHa Ha OCHOBE aBTOPCKOU
mporpaMMbl  Kypca 1o BbIOOpy yueOHoro kypca (Illatammna A.B., PabGouue mnporpammsi,
®dusuka, 10-11 kmaccel. — M.: [Ipocsemenune, 2017.),

Kypc paccumtan Ha ywammxcs 11 kmaccoB ® mpenmnojiaraeT COBEPIICHCTBOBAHUE
MOJATOTOBKH IITKOJIEHUKOB IO OCBOCHHIO OCHOBHBIX Pa3/IelioB (DU3UKH.
OcHognvle yenu Kypca:

. pa3BHUTHE UHTEpeca K (PU3MKE U PEIIeHUI0 (PU3HUECKUX 3a/1a4;
. COBEPLICHCTBOBAHUE MOJIyYEHHBIX B OCHOBHOM KypCe 3HAaHUI U YMEHMIA;
. (hopMHpoBaHHME TPEJCTABIEHUN O TIOCTAaHOBKE, KilaccU(UKAIMKM, HpUEeMax u

METO/1aX pEeIIeHUsI IIKOJIbHBIX (PU3MUECKUX 3a1a4.

[Iporpamma Kypca coriiacoBaHa ¢ TpeOOBaHUSMHU T'OCYJapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa U COJIep>KaHUEM OCHOBHBIX MTpOrpamMM Kypca (GU3UKH 00111€00pa30BaTEIbHON ITKOJIBI.
OHa opUEeHTHpPYET YUYMTENs Ha JaJbHEWIIee COBEPIICHCTBOBAHUE Y)KE€ YCBOEHHBIX y4YaIlUMHCS
3HAaHUW U yMEHUN. 3HAKOMUT HIKOJBHUKOB C MUHHUMAJIbHBIMU CBEJICHUSIMU O MOHSATHH «3a]aday,
JaeT Mpe/CTaBiIeHHEe O 3HAYEHUH 3a/a4 B )KM3HHU, HAyKe, TEXHUKE, 3HAKOMHUT C Pa3IMYHbIMU
CTOpOHaMH palOTHl C 3ajadamMu. B YacTHOCTH, OHM JOJIKHBI 3HAaTh OCHOBHBIE MPHUEMBI
COCTaBJIEHUSl 3aJad, yMEThb KiIaccu(UUUpOBaTh 33Jayy IO TPEM-YeThlpeM OCHOBaHUsSM. B
MEPBOM pazzieie MNpU pelIeHHH 33Jad 0co0oe BHHMAaHME YAETSEeTCs MOCIeN0BaTebHOCTU
NeUCcTBUM, aHamu3y (U3MYECKOrO SBJICHHUS, IMPOTOBAapUBAHUIO BCIYX pEUICHUS, aHaJIU3y
noyiyueHHoro oTBeTa. Ecim B Hauane paszjaena Juid WUIIOCTPALlMM HCHOJB3YIOTCS 3a/addl U3
MEXaHUKH, MOJIEKYJIIPHOUN (DU3MKH, JIEKTPOIMHAMUKH, TO B JajbHEHIIEM pelaoTcs 3a1auu 13
pasnenoB kypca pusuku 11 kmacca.

[Ipu noBTOpeHnn 060011aI0TCSI, CUCTEMATU3UPYIOTCA KaK TEOPETUUYECKUI MaTepual, TaK
U TpUEMBl pelieHus 3aad, MPUHUMAIOTCS BO BHUMaHUE IEJIM MOBTOPEHHUS MPHU MOJATOTOBKE K
€MHOMY TFOCYIapCTBEHHOMY 3K3aMEHY.

Oco0oe BHUMaHUE yAENseTcs 3aJayaM, CBSI3aHHBIM C MPO(GECCHOHATbLHBIMU HHTEPECaAaMU
IIKOJIBHUKOB, a TAKKE 3a/1adaM MEKIPEIMETHOTO COAEeP KaHMUS.

[Ipn u3yyeHHH BO3MOKHBI paziuuHble (GOPMBI 3aHATHI: paccka3 M Oecena yduTes,
noapoOHOe  OOBSCHEHHWE NPUMEPOB  pEHIeHHUs  3a/4ay, KOJUIEKTHBHas  IOCTaHOBKA
AKCIEPUMEHTAJIbHBIX 33/1a4, HHAWBH]IyaJbHas U KOJUIEKTHBHAs paboTa MO COCTaBICHUIO 3ajad,
KOHKYpPC Ha COCTaBJICHHME Jy4Yllled 3a/layd, 3HAKOMCTBO C Pa3UYHBIMH 3aJauHUKaMU U T. 1. B
pe3ynbTaTe MKOJIBHUKU JOJDKHBI YMETh Kiaccu(UIMPOBaTh MPEATI0KEHHYIO 3a/1a4y, COCTABISATh
MpocTelIIne 3aJayu, MOCIEA0BATEIbHO BBIMOJHATh M MPOTOBAPHUBATH JTAllbl PEUICHHS 3a1a4
CpeIHel CIOKHOCTH.

[Ipu pernenuu 3amad Mo MEXaHHUKE, MOJIEKYISPHOU (U3MKE, IJIEKTPOJAUHAMUKE TJIABHOE
BHMMaHHEe oOpamaercs Ha (GOpMUPOBAHHME YMEHMH pellaTh 3a/layd, Ha HAKOIUICHHE OIbITa
peleHus 3a1a4d pa3Iu4yHON TpyAHOCTH. Pa3BuBaercs camasi o0Iasi TOUKa 3peHHs Ha pelleHue
3a/lauyd KaK Ha OMHUCAHHE TOTO0 WM HHOTO (DU3WYECKOTO SBJICHUA (DU3HMUECKUMH 3aKOHAMHU.
Copneprxanue TeM 1oj1o00paHo Tak, 4ToObl (HOPMUPOBATH MPH PEIICHNUH 33a]]a4 OCHOBHBIE METObI
JaHHOM (uznueckoit Teopuu.

ConeprxaHue MPOrpaMMHBIX Te€M OOBIYHO COCTOUT U3 TpeX KOMIIOHEHTOB. Bo-mepBbIX, B
Hell onpeienensl 3a7auil M0 COAEP KaTeIbHOMY MPU3HAKY; BO-BTOPBIX, BBIJICNIEHBI XapaKTepHbIe
3a/laud WM 3a/la4ll Ha OTIENbHBIE TMPHEMbl; B-TPEThUX, IaHbl YKa3aHHs [0 OpraHU3aluu
OTIpe/IeNIEHHON AEATENbHOCTU C 33aJauyaMu. 3a/laui yYUTedb MMOAOHPACT UCXOA U3 KOHKPETHBIX
BO3MOXHOCTEN ywamuxcsi. PeKOMeHJyeTcsi, HCIOJIb30BaTh 33JaYyHUKUA M3 IPEAIaraeMoro
CIHCKA JINTEPATYPhI, @ B HEOOXOIUMBIX CIIydasixX MIKOJbHBIC 33 JAUHUKH.



Ha 3aHsATHSAX NpPUMEHSAIOTCS KOJUIGKTHBHBIE W WHAWBUAYalbHBbIE (OPMBI PabOTHI:
MIOCTAHOBKA, pelIeHHe U OOCYXJEHUE pPEHICHHUs 3ajay, MOJArOTOBKA K OJMMIIHANE, MoA0op U
COCTaBJICHUE 3aJ1a4 Ha TeMy U T. J. [Ipeanosaraercs Takyke BBIIIOJIHEHUE JOMAIIHUX 3aJaHUN 110
peuieHuro0 3anad. B WUTOre IIKOJBHMKM MOTYT BBIMTH Ha TEOPETUYECKUHW YPOBEHb DPELLEHUS
3a/1a4: PEIICHUE 110 ONPEICICHHOMY IUIAHY, BJIAJCHHE OCHOBHBIMU IIPHEMaMH pELICHUs,
OCO3HAHUE ACATEIBHOCTH 10 PEUICHUIO 33/1a4d, CAMOKOHTPOJIb U CAMOOLIEHKA, MOJEIMPOBAaHUE
(bU3NYECKUX SIBICHUNA U T.].

TpeOGoBaHusl K YPOBHIO NOATOTOBKH y4aIMXCs
|. Ilpu pewenuu 3a0au yuawuecs 0013#cHbl yMems:
e Kiaccu(uIMpoBaTh MPEIIOKECHHYIO 3324y,
e AHAIM3HUPOBATH (PU3UUECKOE SBIICHHUE,
e II0OCJIEI0BATENIbHO BBINOJHITH U IPOrOBApUBATh 3TAIlbl PEIICHUS 3a/1a4,
e  AHATU3UPOBATH MOJyYEHHBIH OTBET,
e  COCTaBJIATh NPOCTEHIINE 33/1a4H,
e  pelaTh 33Ja4U CPEAHEN TPYIHOCTH,
e pemiaTb KOMOMHUPOBAHHBIE 3a/1a4H,
e BIAJIETh PAa3IMYHBIMU METOJAMH PEIICHUS 3a]1a4:
aQHAJIUTUYECKUM, TpaQUUECKUM, SIKCIEPUMEHTAIbHBIM U T.11.;
e BIAJECTh METOJIAMH CAMOKOHTPOJISI U CAMOOLICHKH.

MexanuyecKkue siBJIEHUS

Hayuutbes pacno3HaBaTh MEXaHUUECKHE SIBJICHHS U OOBACHATH Ha OCHOBE UMEIOLIUXCSA
3HAHUM OCHOBHBIE CBOMCTBA WJIHM YCJIOBUS MNPOTEKAHMUS OTUX SBICHUN: pPAaBHOMEpPHOE U
HEPAaBHOMEPHOE JIBM)KCHHE, PAaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE [BWKEHHUE,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTO JBUKEHHSI, CBOOOTHOE MaJIeHHE TeJl, PABHOMEPHOE JIBH)KEHUE
[0 OKPYKHOCTH, UHEPLHs, B3aUMOJCICTBUE TEJ, PEaKTUBHOE IBWKECHHE, Neperada JaBICHUS
TBEpPABIMU TEJIAMH, KUJIKOCTSIMH U ra3aMu, aTMoc(hepHOe JaBlieHuE, TUIaBaHHUE Tell, paBHOBECHE
TBEpAbIX TeJl, UMEIOIINX 3aKPEIUICHHYIO0 OCh BpAlleHUs, KoJiebaTenbHOe ABM)KEHUE, PE30HAHC,
BOJITHOBOE JIBIDKCHHE (3BYK);

® OIUCBHIBATh HW3YYEHHBIE CBOMCTBA TE€JI M MEXaHUYECKHE SBIICHUS, HCIIOJIb3Ys
(buznyecKkue BeIUYHUHBL: MyTh, IEpEMEIICHHE, CKOPOCTh, YCKOPEHHUE, IEpUO 0OpalleHus, Macca
Teja, MJIOTHOCTh BEIIECTBA, CHia (CHJIa TSKECTH, CUjla YIPYrOCTH, CUJia TPEHUs), NaBJICHHE,
UMITyJIbC TeJa, KUHETHYecKas SHEeprus, MOTEHLHUalIbHas JHEpPrus, MeXaHuueckas pabora,
MexaHuyeckass MomHocTb, KIIJ[ mpu coBepiiennn paOoTbl € HCHOJIB30BAHUEM IPOCTOTO
MeXaHH3Ma, CHJIa TPEHUSs, aMIUIUTY/1a, IEPUOJ] U YaCTOTa KOJIeOaHH, IJIMHA BOJHBI U CKOPOCTh
€e pacmpoCTpaHEHHs; TMpPH ONUCAHUU TMPABUIBHO TPAKTOBATh (PU3UYECKH  CMBICI
UCIOJIb3YeMbIX BEJIMYUH, UX OO0O3HAUEHUS M EIUHHIBI U3MEPEHHs, HaXOIUTh (OPMYIIHI,
CBSI3BIBAIOIIME AAHHYIO (PU3UUYECKYIO BEIMUUHY C JIPYTMMH BEIMYUHAMH, BHIYUCISATH 3HAYCHHE
(bu3nUecKOi BEIUYUHBL;

® AHAJIM3MPOBATh CBOMCTBA TEJ, MEXaHWYECKUE SBIEHUA U TNPOLECCHI, HCIOIb3Ys
(busznuecKue 3aKOHBI: 3aKOH COXPaHEHUs SHEPruH, 3aKOH BCEMUPHOTO TATOTEHHS, MPUHIUI
CYMEPIO3UINH cUil (HaxoxXAeHue paBHoaeicTBytomel cuisl), I, IT u I11 3akonsr HetoToHa, 3aK0H
COXPAaHEHHUsl MMITyJbca, 3akoH ['yka, 3akoH llackand, 3akoH Apxumezna; Npu 3TOM pa3iIvyaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U €r0 MaTEeMaTHYECKOE BBIPa)KEHUE;

® pa3nuuyaThb OCHOBHBIE MPU3HAKM H3YYEHHBIX (DU3MUYECKHX MOJeNel: MarepHuaibHas
TOYKa, HHEpLUaIbHas CUCTEMA OTCUETA;

e pelmaTth 337a4M, UCIOJb3Yys (U3NUECKHUE 3aKOHBI (3aKOH COXPAHEHUs YHEPIUH, 3aKOH
BCEMHUPHOIO TAroTeHus, npuHuun cynepnosunuu cwi, I, II u III 3akonsl HeroToHa, 3akoH
COXpaHeHMs HUMIyinbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) U (GOpPMYIbI,
CBsI3bIBalOIIME (pU3MUYECKHe BEIWYMHBI (IyTh, CKOPOCTh, YCKOpPEHHE, Macca Teja, IMJIOTHOCTh
BEILIECTBA, CWJIA, JABJICHUE, UMIIYJIbC TeJla, KUHETUYECKAs DHEPIus, NOTCHIUAIbHAS JHEPIHUs,
MexaHuueckass paborta, MexaHuuyeckass MoinHocTh, KIIJ[ mpocroro mexanusma, cuiia TpEeHHUs



CKOJIbXKEHUS, KO3()(OUIIMEHT TPEeHHUs1, aMIUIUTY/1a, TIEPUOJT U YaCTOTa KOJIeOaHUH, IJTMHA BOJIHBI U
CKOpPOCTh €€ PacHpOCTpPaHEHUs): Ha OCHOBE aHAIM3a YCJOBHS 3a/1a4d 3alMCBhIBATH KpaTKoe
yCJIOBHE, BBLICHATH (U3UYECKUE BEIMYMHBI, 3aKOHBI U (QOPMYJbl, HEOOXOIUMBIE IJIs ee
peleHusi, TPOBOAUTh PACUeThl U OLEHHBATH PEATbHOCTH MOJYYEHHOTO 3HAYCHHS (PU3UUECKOM
BEITUYHHEI.

® UCNONIbL306aMb 3HAHUAL O MEXAHUYECKUX SGNeHUIX 6 MNOBCEOHEeS8HOU JHCUSHU OJis
obecneyenuss 6e30NACHOCMU NPU 0OpaAWeHUU ¢ NPUOOPAMU U TMEXHUYECKUMU YCMPOUCmeamu,
OJIsl COXPAHeHUsl 300P08bsi U COONIOOEHUS HOPM DKOJO2ULECKO20 NOBEOCHUsl 8 OKpYcaroujell
cpede; NpuBOOUMb  NPUMEPLl  NPAKMUYECKO20  UCNONb308AHUSL  (PUIUYECKUX 3HAHUU O
MEXAHUYECKUX AGNeHUAX U (DUIUYECKUX 3AKOHAX, NpUMepbl UCNONb308AHUS B0300HOBIAEMbIX
UCMOYHUKO8 — JHepeuu,  9KOJNO2UHEeCKUX  NOCNe0CMmEUll  UCCIe008aHUsl  KOCMUYECKO20
npoCmMpancms;

® pazuuams paHuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 8CeoOuul
xapaxkmep @YHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUs MeXAHUYeCcKOU OSHepeul, 3aKOH
COXpaHeHUus UMNYIbCd, 3aKOH BCEMUPHO20 MA20MEHUs) U O2PAHUYEHHOCMb UCHOIb308AHUS
yacmuulx 3akoHo8 (3axon I'yka, Apxumeda u op.);

® HAX00UMb A0EeK8AMHYI0 NPEONONCEHHOU 3adaye QU3UYECKYI0 MOoOelb, paspeuiams
npoonemy Kak Ha OCHO8e UMEOWUXCA 3HAHUN N0 MeXaHuke ¢ UCHOIb308aAHUEeM
Mamemamuyecko2o annapama, max u npu NOMOWiU Memooo8 OYeHKU.

Mouaekyasipaas pusuka

® pacrio3HaBaTh TEIUIOBBIE SIBIICHUS M OOBSICHATh Ha 0a3e WMEIOMHUXCS 3HAHHUN
OCHOBHBIE CBOWCTBA WJIM YCIIOBHUS NMPOTEKaHHS JTHX sBIeHUH: nuddys3us, n3meHeHne oobema
TeJl NpU HarpeBaHUM (OXJaXJeHuu), OosblIas CKUMAEMOCTh Ta30B, Majlasg CKHUMaeMOCThb
KUAKOCTEH M TBEPABIX Ted;, TEIJIOBOE pPaBHOBECHE, HCIapeHHe, KOHJAEHCAIUs, IUIaBJICHHE,
KpUCTAJIIN3alUsl, KHUIEHHE, BJIKHOCTh BO3[yXa, pPAa3JIMYHBIE CIOCOOBI TeIJonepenayn
(TEerIonpoBOIHOCTh, KOHBEKIUS, U3Ty4€HHUE), arperaTHble COCTOSHUS BELIeCTBa, MOTJIOIICHHE
SHEpPruM MpH UCHAPEHUU KUIKOCTH M BbIIEICHHE €€ MpU KOHJEHCAIMHM Tapa, 3aBUCUMOCTH
TEeMIIepaTypbl KUTIEHUS OT AAaBJICHUS;

® OMNUCHIBATh M3YYEHHBIE CBOMCTBA TEJN U TEIUIOBBIE SIBJICHUS, UCHOJB3Ys (hr3HuecKue
BEJIMYMHBI: KOJIMYECTBO TEIJIOTHI, BHYTPEHHSSI SHEPTHUs, TeMIlepaTypa, yJaeibHas TEII0EMKOCTh
BEIECTBA, yAENbHAs TEIUIOTA IJIABJICHMsS, YAeJIbHAs TEIUIoTa NapooOpa3oBaHMsl, YyAeIbHas
TEIUIOTa CrOpaHusl TOIUIMBA, KOX(PQPUIMEHT MOJE3HOTo NEHCTBUS TEIIOBOTO JBUTATels; MpuU
ONMHMCAHWU TMPABWIbHO TPAKTOBaTh (PU3MUECKUH CMBICH HCHOJB3YEMbIX BEJIMYUH, HUX
0003HaYEeHUSI U €TUHUIIBI U3MEPEHHS], HAXOIUTh (POPMYJIbI, CBA3BIBAIOLINE TaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMHU BETMYMHAMM, BBIYUCIIATH 3HAUCHUE (PU3NYECKOM BETUUHHBI;

® aHAIM3HPOBATh CBOMCTBA TEJ, TEIUIOBBIC SBICHUS U MPOLECCHI, UCIIOIb3Yysl OCHOBHBIC
MOJIOKEHHUSI aTOMHO-MOJIEKYJISIPHOTO YYE€HHS O CTPOSHUHM BEUIECTBA W 3aKOH COXpaHEHUs
SHEpruu;

® pa3IWyaThb OCHOBHBIC NMPU3HAKU M3YYCHHBIX (PU3UUYECKHX MOJEJIEH CTPOCHHUsS Tas3oB,
KUAKOCTEU U TBEPBIX TEI;

® TPUBOJIUTH MPUMEPHl MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUK O
TEIJIOBBIX SIBJICHUSX;

e pemaTh 3aJlauM, HCIOJNb3yd 3aKOH COXpPAaHEHHS SHEPruu B TEIUIOBBIX MpOIleccax U
dbopMynbl, CcBs3bIBatONIME (DU3MUECKHE BEIMYMHBI (KOJIMYECTBO TEIUIOTHI, TeMIeparypa,
ylenbHas TEIJIOEMKOCTh BEIIECTBa, YHAeldbHas TeIUioTa TMJIaBJCHUS, yJelbHas TeIioTa
napooOpa3zoBaHus, yAeIbHas TEIJIOTa CrOPaHMs TOIUIMBA, KOA(PPUIIMEHT MONE3HOTO NEHCTBUS
TEIJIOBOTO JBUTATENs): Ha OCHOBE aHallM3a YCIOBHUS 3aJaud 3allMChIBaTh KpPaTKOE YCIOBHUE,
BBIICTATh (DU3MYECKHE BEIWYMHBI, 3aKOHBI M (OPMYIbl, HEOOXOAWMBIE MIJisi €€ pEeIleHus,
MIPOBOJUTH PACUEThI U OIICHUBATH PEAIbHOCTH MMOJyYEHHOTO 3HAYCHUS (PU3HUECKON BEITMUNHBI.

® UCNONBL306AMb  3HAHUA O TMENJI08bIX ABNEHUAX 6 HNOBCEOHeBHOU HCUSHU  OJif
obecneyenuss 6e30nNACHOCMU NPU 0OpaWeHUU ¢ NPUOOPAMU U MEeXHUYECKUMU YCMPOUCmeamu,
01 COXpaHeHusi 300p06bsi U COONIOOEHUSI HOPM IKON0SUHECKO20 NOBEOEeHUsl 8 OKpydcaloujell



cpede; NPUBOOUMb NPUMEPbLL IKOIOSUYECKUX NOCIe0CMEUll pabomel dgueamenell 6HYMpeHHe20
C20paHusl, Mensiogulx u 2UOPOIIEKMPOCMAHYULL,

® paziuuamv SpaHuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 6Ce0Ouull
xapakmep @GYHOAMEHMANbHBIX QU3UYECKUX 3AKOHO8 (3AKOH COXPAHEHUs SHepeuu 8 Mmenjiogblx
npoyeccax) u 02paHuyeHHOCHb UCHONIb308AHUS YACMHBIX 3AKOHO8,

® HAX00UmMb A0EeK8AMHYI0 NPEONONCEHHOU 3adaue QUUYECKYI0 MOoOelb, paspeulams
npobnemy Kak HA OCHO8e UMEIOWUXCA 3HAHULL O MEeNN08bIX SAGNeHUAX C UCHONb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOWU Memoo0o8 OYeHKU.

DJIeKTPOAMHAMHUKA

® pAaCIIO3HABATh JJIEKTPOMATHUTHBIC SIBJICHUS M OOBSCHATH HA OCHOBE HMMCIOIIUXCS
3HAHWA OCHOBHBIC CBOWCTBA WJIM YCJOBHUS TNMPOTEKAHUS DTHX SIBICHHMA: DIIEKTPU3AIUS TEll,
B3aMMOJICIICTBUE 3apsA/IOB, JJICKTPUUECKHH TOK M €ro JeWCTBHUS (TEIUIOBOE, XHMHUUYECKOE,
MarHuTHOE), B3aMMO/JICHCTBUE MAarHUTOB, MICKTPOMArHUTHAS WHAYKIUS, JEHCTBUE MarHUTHOTO
MoJisi Ha TPOBOJHUK C TOKOM U Ha JIBIKYIIYIOCS 3apsHKEHHYIO YacTHILY, JCHCTBHE
AIEKTPUYECKOTO TOJISI HAa 3apsDKCHHYIO YacCTHINy, JICKTPOMArHWTHBIC BOJIHBI, MPSMOJIHHEHHOE
pacTipoCTpaHEeHUE CBETa, OTPAKCHHE U TIPEJIOMIICHHUE CBETA, JIUCIICPCHS CBETA.

® COCTaBIISITh CXEMBI JJICKTPUUYCCKUX IIEeTel C TOCIEeIOBATSIIBHBIM M IMapaJlICIbHBIM
COCIMHEHUEM 3JIEMEHTOB, pa3jinuasl YCIOBHBIE 0003HAYCHUS JJIEMEHTOB JIICKTPUYCCKHUX IICTICH
(MCTOYHHK TOKA, KITFOY, PE3UCTOP, PEOCTAT, JIAMIIOUKA, aMIIEPMETP, BOJIBTMET).

® JCIIOJIb30BaTh ONTHYECKHE CXEMBI JIJISl IOCTPOCHHS N300paKCHHI B TNIOCKOM 3epKajie
U coOuparomien J1H3e.

® OMNWCHIBATH HM3YYCHHBIC CBOWCTBA TN W 3JCKTPOMArHUTHBIC SIBJICHUS, HCIIOJB3Ys
¢busznuecKkue BENUYMHBI: AJIEKTPUUYECKHI 3apsij, cujla TOKa, JJIEKTPUYECKOe HalpsuKeHUE,
ANIEKTPUYECKOE COMPOTUBIICHUE, YIEIbHOE CONPOTHBIICHUE BEIIECTBA, paboTa 3IEKTPHUUECKOrO
MOJIs, MOUIHOCTh TOKa, (OKYCHOE pacCTOSHHE U ONTHYECKas CHJia JIMH3bI, CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI W YacTOTa CBETAa; MPU ONMHCAHUM BEPHO TPAKTOBATH
(bu3nyecKuil CMBICII HCIOJIB3YEMBIX BEIUYMH, WX OOO3HAYEHUS W EJUHHIIBI H3MEpPEHUS;
HaXOJUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMU BEIHUNHAMHU.

® aHAJIM3HPOBATh CBOICTBA TeEJ, SJIEKTPOMArHUTHBIEC SIBJICHHS U MPOLIECCHI, UCTIONb3Ys
(buznuecKue 3aKOHbI: 3aKOH COXPAHEHUs AIEKTPUIECKOTro 3apsiia, 3akoH OMa A1l ydacTKa Leru,
3akoH Joyns-JleHna, 3akOH MPSIMOJUHEHHOTO PacHpOCTPAaHEHHUS CBETa, 3aKOH OTPAXKEHUS
CBETa, 3aKOH IPEJIOMJICHHUS CBETa; MPU 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
€ro MaTeMaTU4YeCcKOe BbIPasKEeHUE.

® NPUBOJUTH MPUMEPHl MPAKTUYECKOTO HCIOIB30BAaHUS (DUIUYECKHX 3HAHUM O
AIIEKTPOMArHUTHBIX SIBJICHUSX

e pemaTh 3a7a4uu, UCTIONb3YA (hr3nueckue 3aKoHbI (3aKkoH OMa I yuacTKa [enu, 3aK0OH
Jlxoyns-JleHna, 3akOH MPSMOJMHEHHOTO pacHpOCTPaHEHUs CBETa, 3aKOH OTPAKEHUS CBETa,
3aKOH TpEOMIICHUS CBeTa) U (OpMYyIbl, CBsS3bIBarOIINME (PU3MUECKUE BEIUYUHBI (CHIa TOKa,
AIIEKTPUYECKOE HaIpsHKEHHEe, JIIEKTPUYECKOe COMPOTHUBICHHUE, YAEIbHOE COMPOTHBIICHUE
BEIIECTBA, pPa0OTa IJIEKTPUUYECKOTO MOJIs, MOIIIHOCTh TOKa, (POKYCHOE PACCTOSHUE M ONTUYECKAs
CWJIa JIMH3BI, CKOPOCTh AJIEKTPOMArHWTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBeTa, (POPMYIIbI
pacuera AIIEKTPUYECKOT0 COMPOTHUBJICHHS MPUTIOCTIEI0BATEIHHOMUIAPATUIETFHOM COSAMHEHUN
MIPOBOJIHUKOB): HAa OCHOBE aHajM3a YCIOBHUS 3aJaud 3allMChIBaTh KPAaTKOE YCIOBUE, BBIIACIATH
(buznuecKkue BENUYUHBI, 3aKOHBI M (HOPMYIBI, HEOOXOIUMBIE IJIsi €€ pElIeHUs, MPOBOAUTH
pacueTsl U OI[EHUBATh PEAIbHOCTH MOJTYY€HHOTO 3HAYeHUs PU3NIECKON BETTHUNHBI.

® UCNOIBL306aMb 3HAHUS 00 INEKMPOMACHUMHBIX SIGNEHUSX 8 NOBCEOHEGHOU HCUSHU OJis
obecneuenuss 6e3onacHocmu npu oopaujeHuy ¢ npubopamu U MexHUYeCcKUMU yCmpoucmeamu,
01 COXpaHeHusi 300p06bs U COONIOOEHUS HOPM IKOIOSUUECKO20 NOBEOEHUsl 8 OKpYlcaroujell
cpede; npuUoOUMb NPUMEPLL GIUAHUS INEKMPOMACHUMHBIX UZTYUEHUL HA HCUBbIE OPSAHUZMDBL,

® paziuuamv 2paHuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 6Ce0Ouull
xapakmep (YHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEeHUs 3JIeKmpuieckozo 3apaoa) u
02PAHUYEHHOCMb UCHONIb308AHUA YACMHbIX 3aKOH08 (3akon Oma Ons yuacmka yenu, 3aKOH



IDicoynsa-Jlenya u op.);

® UCNONB306AMb NPUEMbL NOCMPOEHUS PUIUYECKUX MOoOeell, NOUCKA U GOPMYTUPOSKU
00KA3amenbCms GblOBUHYMBIX 2UNOMme3 U Meopemudeckux 6bl80008 HA OCHO8E IMNUPUYECKU
VCMAHOBNEHHBIX PaKmos;

® HAX00UmMb A0eK8AMHYI0 NPEONONCEHHOU 3adaue QUUYECKYI0 MOoOelb, pas3peulams
npobnemy Kak HA OCHO8e UMEIWUXCA 3HAHULL 00 INeKMPOMASHUMHLIX ABIEHUAX C
UCNONIL308AHUEM MAMEMAMUYECKO20 annapama, max u npyu NOMowu Memooo8 OYeHKU.

KBanToBasi ¢pusuka u 3j1eMeHThbI acTPOPU3MKH

® pACIIO3HABAaTh KBAHTOBBIC SIBJICHUS W OOBSCHATH HAa OCHOBE HWMEIONIMXCS 3HAHUI
OCHOBHBIC CBOWMCTBA WJIM YCJIOBHS MPOTEKAHUS ITHX SBJICHUN: €CTECTBEHHAS U MCKYCCTBCHHAS
PaJIMOaKTUBHOCTD, O-, - W Y-WU3Iy4YCHHs, BOSHHKHOBCHHE JIMHEWUYATOTO CIEKTPa H3JIy4CHUS
aToMa;

® OMNWCHIBATH HW3YYCHHBIC KBAHTOBBIC SBJICHHS, HCIOJB3YS (DU3UYCCKHE BEITMYUHBI:
MacCOBOE€ YHCIIO, 3apsAI0OBOC YHUCIIO, MEPHUOJI TIOJypacana, SHeprust (GOTOHOB; MPU OMHUCAHUU
MPABWIBHO TPAKTOBaTh (DM3MUECKUN CMBICT HCIOJIB3YeMBIX BEJIMYMH, MX OOO3HAYCHUS W
SIMHUIIBI U3MEPECHHUS, HaXOTUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3HUSCKYIO BEIHYUHY C
JIPYTUMHU BETUYHHAMU, BEIYUCIIATH 3HAUCHUE (PU3NICCKON BEITNIHHEI;

® aAHAM3WPOBATh KBAHTOBBIC SIBJICHUS, WCIOJB3Yys (DM3MUECKHUE 3aKOHBI U TIOCTYJIaTHI:
3aKOH COXPAaHEHHWs SHEPIHH, 3aKOH COXPAHEHHS JJICKTPUUYCCKOTO 3apsjia, 3aKOH COXpaHCHUS
MacCOBOTO HYHCJIa, 3aKOHOMEPHOCTH W3JIYYCHHs] M TIOTJIONICHHS CBETa aTOMOM, IIPH 3TOM
pa3anyaTth CIOBECHYIO (hOPMYITHUPOBKY 3aKOHA U €70 MAaTEMaTHIECKOE BEIPAYKEHIE,

e pa3MyaTh OCHOBHBIC TPU3HAKH IUIAHETAPHOW MOJIENHM aToMa, HYKIOHHOW MOIeNu
aTOMHOTO $1/1pa;

® TPUBOJIUTH NPUMEPHI MPOSIBICHUS B MHPHUPOJE U MPAKTUYECKOTO HCIOIb30BAHUS
PaMO0aKTUBHOCTH, SIEPHBIX U TEPMOSICPHBIX PEaKIMii, CHEKTPATILHOTO aHATN3A.

e YyKa3bIBaTh Ha3BaHMs IaHeT COJHEUHOH CHUCTEMBbI; pa3indyaTh OCHOBHBIE MPU3HAKU
CYTOYHOTO BpallleHUsI 3Be3qHOro Heba, ABwkeHus Jlynel, CosiHLa W TUIaHET OTHOCUTENIBHO
3BE3/;

® TIOHMMATh PA3JIMYMSI MEXKAY TEIUOLUEHTPUYECKOW U T'EOLIEHTPUYECKOH cHucTeMaMu
MUpa;

® UCNOIbL308aMb NOJYYEHHbIe 3HAHUSL 6 NOBCEOHEGHOU JCU3HU Npu obpaujenuu ¢
npubopamu U MexHUUeCKUMU YCmpOoUucmeamu (Cuemuyux UOHUSUPYIOWUX YacmuUy, 003uUMemp),
OISl COXPAHeHUsl 300P06bsi U COONOOEHUST HOPM IKOJIOSUHECKO20 NOBEOCHUs. 8 OKpydicaroujell
cpeoe;

® COOMHOCUMb IHEPRUIO CA3U AMOMHBIX A0ep C 0eheKmom Maccol,

® PUBOOUMb NpUMEPbl GIUAHUA PAOUOAKMUBHBIX UTYUEHULl HA JHCUBblE OP2AHUIMbL,
NOHUMAMb NPUHYUN OeliCEUs 003UMEmpa U pasiuiams YCiosus e20 UCNOIb308AHUS,

® NOHUMAamMb IKoN02UYecKUe npobiemvl, 803HUKAIOWUE NPU UCHONIb308AHUU AMOMHBIX
INEKMPOCMANHYULl, U NYMU peuleHuss mux npoodnem, NnepcneKmugvl UCNOIb30BAHUS
VIPABIAEMO20 MePMOA0EPHO20 CUHME .

® yKazwieams o0OWUe CBOUCMBA U OMAUYUSL NIAHEem 3eMHOU 2pYnnsvl U HNiaHem-
eueanmos; manvix men ConHeuHOU cucmemvl U OONLUWUX NIAHEm, NOJIb308AMbCS KAPMOU
36€30H020 Heba npu HAbIOeHUsX 36e30H020 Heba;

® pa3IuuaAmMb OCHOBHbIE XAPAKMEPUCUKU 36e30 (pasmep, uygeem, memnepamypa)
COOMHOCUMb YBem 36e30bl C ee MeMnepamypotl;
paszauyams 2unomeswvl 0 npoucxodicoenuu ConHeuHol cucmemobl

B pesynbrate y BHITYCKHUKOB OyAyT c(hOPMUPOBAHBI IUYUHOCHHbLE, Pe2YIAMUGHbLE,
nosnaeamenvHble U KOMMYHUKAMUEHble YHHBEPCAJIbHBIE y4eOHbIe e CTBH .

‘ Ne ‘ dopmupyembie 11 xnacc




VY]

JInunoctueie YV /]

— OCO3HaHHBIM BBHIOOp Oynymie npodeccun Kak OyTh U
Croco0 peanu3anyu cOOCTBEHHBIX KU3HEHHBIX TIAHOB;

— TOTOBHOCTH OOYYarOUIMXCS K TPYIOBOM MpodhecCHOHAIBHON
JEITETBHOCTH KaK K BO3MOXXHOCTH YYacTHsI B PEIICHUU JINYHBIX,
00111€CTBEHHBIX, TOCYITAPCTBEHHBIX, OOIICHAIITMOHAIBHBIX MPOOJIEM;

MeranpeameTHsble
YV I

— craBuTh u (GOPMYIHpPOBATH COOCTBEHHBIC 3aJaud B
00pa30BaTENIbHON 1€ATEIbHOCTU U )KU3HEHHBIX CUTYalUsX;

—  OpraHM30BBIBAThH 3 PEeKTUBHBII IIOUCK  PEeCypcoB,
HEOOXOUMBIX JIJISl JOCTH>KEHUS [TOCTABJIEHHOW LIENH;

—  COMOCTaBJATh MOJYYEHHBIH pe3ysnbTaT JEeATENIbHOCTH C
MOCTABJIEHHOM 3apaHee LEIbIO.

Tlo3HaBaTenpHbIE
YV

—  HCKaTh U HAXOJUTh 000OIIEHHBIEC CITOCOOBI pelieHus 3a1ad,
B TOM 4MHCJI€, OCYIIECTBISATh pa3BEpHYThIM HHGOOPMAMOHHBIN
MOMCK U CTaBUThb HA €ro OCHOBE HOBbIE (yuyeOHble U
M03HaBaTeIbHbIE) 33/1a4H;

—  KPUTHYECKU OLEHUBATh M MHTEPIPETUPOBATH WH(POPMALIUIO
C pa3HBIX MO3UIIMM, pacro3HaBaTh U PUKCUPOBATH IPOTUBOPEUUS B
MH(OPMALIMOHHBIX UCTOYHUKAX;

—  BBICTpauBaTh VH/IMBUTyaJIbHYIO 00pa3oBaTeNbHYIO
TPACKTOPHUIO, YYMTHIBAasg OTPaHUYEHUS CO CTOPOHBI JIPYTHX
YYaCTHUKOB U PECYPCHBIE OIPaHUYCHHS;

—  MEHATh U yAEp)KMBaTh Pa3HbIC NIO3ULUU B IO3HABATEIBLHOU
JESTEIBHOCTH.

KomMyHuKkaTuBHBIE
Yy

—  Pa3BepHYTO, JJOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHUS
C HCIIOJIb30BAaHHEM  aJIeKBaTHBIX (YCTHBIX ©  MHCbMEHHBIX)
SI3BIKOBBIX CPEJICTB;




2. Copep:xxaHue Kypca BHEYPOUHOM AeATeJIbHOCTH

MexaHnuka

PaBHOMEpHOE NPAMOJIMHEWHOE JABWKCHUE, PABHOYCKOPEHHOE IPSMOJIMHEMHOE JBHXKEHUE,
JBUKEHHE IO OKPYKHOCTH. 3aKOHbl HbpIOTOHA, 3aKOH BCEMHUPHOIO TATOTEHMs, 3akOH ['yka, cuia TpeHus.
3aKOH COXpaHEHUS UMITyJIbCa, KHHETUUECKAsl U IOTEHIMAIbHbIE SHEPTHH, pad0Ta U MOILIHOCTb CHUJIBI, 3aKOH
COXpPaHEHUs MEXaHUYECKOM DSHEpPruu. YCJIOBHE pPAaBHOBECHs TBEPAOro Tena, 3akoH Ilackams, cuiia
Apxumena, MaTeMaTUYECKUHI U IIPY>KUHHBIM MasTHUKHA, MEXaHUYECKUE BOJIHBI, 3BYK.

MoaekyasipHas pusuka

CBsi3b MEXy NaBJIICHHUEM W CpeJHEH KUHETMYECKOW SHEeprueu, abCoNrOTHAas TeMIeparypa, CBA3b
TEMIIEPATYPhI CO CPEAHEN KMHETUYECKOM dHEpruen, ypasHeHne Menneneesa — KianeiipoHa, n301po1ecchl.
PabGora B TepMmoamHamuke, nepBblidi 3akoH TepMmoauHamuku, KIIJ TerutoBoit mammHbl. OTHOCHTENBHAS
BJI&KHOCTh BO3/lyXa, KOJIMYECTBO TEILIOTHI.

DJIeKTPOAMHAMHUKA

[IpyHOMN Cynepno3unuK NIEKTPUYECKUX IOJIEW, MarHUTHOE II0JIE MPOBOJHMKA C TOKOM, CHJIA
Awmriepa, cuna Jlopenma, npaBusio JleHia. 3akoH COXpaHEHUs AJIEKTPHUYECKOTO 3apsiia, 3akoH KyioHa,
KOHJIEHCATOP, cuja TOKa, 3akoH OMa i yyacTKa LeMu, MOCIeI0BaTeNbHOE U MapaljIeIbHOE COeTUHEHHE
MIPOBOJHUKOB, pab0oTa U MOIIHOCTh TOKA, 3ak0H /[xoynsa — Jlenua. IloTok BekTopa MarHUTHOM MHAYKIIMH,
3aKOH 3JEKTPOMarHUTHOW MHAYKIuM dapanes, MHAYKTUBHOCTb, SHEPIrUsl MAarHUTHOTO TOJS KaTyIIKHA C
TOKOM, KOJIeOaTeIbHBINA KOHTYP.

KBanToBas puznka v 3J1eMeHThI ACTPOPU3MKH

[Inanerapnas monens atoma. HykimonHas monens snapa. fAnepueie peakuun. GOTOHBI, TMHEHYATHIE
CHEKTpPbI, 3aKOH paJWOaKTUBHOTO pacraga. OneMeHThl acTpodusuku: CoJHeuHascucTema, 3BE3[bl,
TaJIAKTUKA

3. Temarnueckoe NJIAHUPOBAHUE

Ne Pa3pen KoanuectBO
4acoB

1 | Mexanuka 11

2 | MonekynspHas ¢pusnuka 9

3 DNeKTpOoAMHAMHUKA 9

4 | OnTuka u KBanroBas ¢usnka, 37€MEHTHI aCTPODU3HKH 4

Hrorosas padora 1 gac

HUTOI'O 34 yaca




