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HOACHUTEJBHASA 3AIIMCKA

Hacrosmas nporpamma packpbiBaeT coaep:KkaHue 00y4eHUs SIeKTUBHOTO Kypca «Perienue 3ana4q
no ¢uzuke» yyanmxcs B 10 — 11 kmaccax THMHa3UH TEXHOJIOTHYECKOTO MPOGUILS.

Jannas mporpamma co3faHa Ha ocHoBaHMM 1.7 cT.12 m m. 3 ct. 28 denepanbHOro 3akoHa
Poccuiickoit @enepanun «O6 obpazoBanuu B Poccuiickoit @eneparmm» ot 29 nexabps 2012 roma Ne
273-®3, n1.10 paznmena |l Tlopsinka opraHu3aniy U OCYIIECTBICHUS 00pa30BATENBHON JCATEILHOCTH IO
OCHOBHBIM 00IIIE00pa30BaTEILHEIM IIpOrpaMMaM — 00pa30BaTEIbHBIM MPOrpaMMaM HadaIbHOTO OOIIETO,
OCHOBHOTO OOIIET0 M CpemHero ooOmero o0pa3oBaHWSA, YTBEPXKACHHOTO MpPHUKa3oM MMUHHCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoir @eneparmu ot 30 aBrycra 2013 roma Ne 1015, B cooTBeTCTBUH C
nojoxeHusiMu  DenepanbHOrO0 TOCYAAPCTBEHHOTO 00pa30BAaTENbHOTO CTAaHAApPTa CPEAHEro OOIIero
o0Opa3zoBaHus, YTBEPKIEHHOTO MTpHKa3oM MuHKCTEpCTBa 00pazoBanus 1 Hayku Poccuiickoit denepanun
ot 17 mas 2012 roga Ne 413, u conmepxanuem [IpuMepHOil OCHOBHOM 00pa3oBaTENbHONW MPOrPaMMBI
cpemHero ooOmiero oOpa3oBaHus (0moOpeHa penieHHeM  (enepaabHOro  y4eOHO-METOIUYECKOTO
o0BerHeHNS IO 00IIeMy 00pa3oBaHUIO — IPOTOKOI OT 28 utoHs 2016 roma No2/16-3).

YueOHsbIii (3MeKTUBHBIA) Kypc «Pemenue 3amad mo pusuke» B Mensx oOecliedeHrs TMpUHITUIA
BAapUAaTHBHOCTU M Yyd4eTa HHIUBHIYaJbHbIX MOTpPEOHOCTEH OOYyYalomMXCsl NPHU3BaH peaanu30BaTh
CIEeYIOIIYIO QYHKIHIO: pACupums, yenyoums, OONOIHUMb U3yUeHUe Y4eOH020 npeomema usuxa.

[IporpamMma y4eOHOTO (JIEKTHBHOTO) Kypca 00ecIIeYnBacT:

—  YIOBJETBOPEHHE HHIMBHUAYaJIbHBIX 3aIPOCOB 00yUYaIOIINXCS;

— 001eo0pa3oBaTeNbHY0, OOLICKYIbTYPHYIO COCTABJISIFOIIYIO MPHU MOJYYCHUU CPEIHEr0 OO0IIero
o0pa3oBaHUs;

— Pa3BUTUC JIMYHOCTHU 06yqa}01111/1xc;1, HUX TIO3HABATCJIbHBIX HHTCPCCOB, I/IHTGJ]JICKTyaIILHOI\/'I u

LIEHHOCTHO-CMBICIIOBOH1 c(ephl;

— pa3BHUTHE HABBIKOB CaMOOOpa30BaHUs U IPOCKTHPOBAHUS;
— yriyOneHue, paclIipeHrue W CUCTeMAaTH3alMI0 3HAaHUK B BEIOpaHHOW O0JIACTH HAYYHOTO 3HAHMUS

WIN BUJIA 1ESTEIBHOCTH;

—  COBEpUICHCTBOBaHME HWMEIOIIErocss U MNpHOOpeTeHHe HOBOTO OMNbITa I103HABATEIBHOM

JeSITeIbHOCTH, MIPOPECCUOHAIEHOIO CAMOOPEAEIEHUs 00yYaroIuXcs.

[Iporpamma pa3zpaboTaHa c y4ETOM COIEPKAHMUS:

e MPUMEPHOH MporpaMMbel TO (HU3NMKEe Ha NpoUIBEHOM YypoBHe Ha ocHoBe @enepanbHOTO
rocyJapCTBEHHOIO 00pa30BaTENbHOIO CTAHAAPTA CPEAHEro 001ero 00pa3oBaHus;

o «lIporpammbl 3nekTHBHBIX KypcoB. ®Pusmka. 9-11 ximaccel. [IpodunbHoe oO0ydeHHe»,
cocraButenb: B.A. KopoBus, - «/Ipodar;

e  aBTOpCKOI mporpamMmbl «MeToapl pemeHns $uzndeckux 3agas»: B.A. Opnos, 10.A. Caypos, -

M.: [Ipoda.

[IporpaMMa HOCHT NMPHUKIAJAHOW XapakTep. SIBIAETCs] eCTECTBEHHBIM JOIOIHEHHEM HMPOrpaMMbl
u3yyeHus QUMK Ha OPOQUIFHOM YpPOBHE B 4YacTH PEIICHHS KaueCTBEHHBIX, KOJIMYECTBEHHBIX,
9KCIEPUMEHTAIBHBIX, MpPaKTHYECKUX 3ahad. KOHKpeTHM3upyeT coJepKaHUuEe NPEAMETHBIX TeM
00pa30oBaTeIbHOIO cTaHapTa Ha PO HILHOM YPOBHE, JaeT IPUMEPHOE paclpeieieHue y4eOHbIX 4acoB
[0 pa3fenaM Kypca U PEKOMEHIYET OIpElesICHHYI0 IIOC/IE0BaTeIbHOCTh M3YUEHHs pa3JielioB
9JIEKTUBHOTO TIpeaAMEeTa C YYeTOM MEXIPEOMETHBIX W BHYTPUIPEIAMETHBIX CBA3€H, HOCHT
pEKOMEHIATEeNbHBIA XapakTep B BOMPOCE TMOAO0Opa Ka4deCTBEHHBIX W KOJIMYECTBEHHBIX 3ajad,
9KCIEPUMEHTAIBHBIX NPAaKTHYECKUX 3aJad B 3aBHCUMOCTH OT BO3MOXKHOCTEH KaOuHeTa (M3MKU B
JaHHOM y4eOHOM 3aBE/ICHUH.

Pemenue 3anau npu o0yueHun Gusuke SBIIETCS 0013aTeNbHBIM JIEMEHTOM y4eOHOT0 Ipolecca,
MO3BOJIAOLIUM Ha/IeKHO YCBOUTH U 3aKPEMUTh U3yYaeMbli MaTepuall, a TakkKe pacIIMpUTh €CTECTBEHHO-
HaY4HBIH KPYro30p Y4aluxcsl IOCPEICTBOM ILIUPOKOr0 HUCIIOAb30BAHUS 3HAHUN U3 00J1aCTU MaTeMaTUKY,
¢m3ukn, xumun, Ouomoruu W 1p. Uepe3 pelieHHe KaueCTBEHHBIX, KOJIMYECTBEHHBIX, MPAKTHYECKHX,



rpauuecKux 3afay OCYIIECTBIISETCS CBSA3b TEOPUU C IIPAKTHUKOM, Pa3BUBAETCS CaMOCTOSTEIBHOCTb U
LEJICYCTPEMIIEHHOCTD, a TAK)KE PALlMOHAJIbHBIC IPUEMBI MBIIIIJICHUS.

Pemienne u aHanu3 3amaud MO3BOJISAIOT IOHATH M 3aIIOMHHUTH OCHOBHBIE 3aKOHBI M (POPMYJIbI
(U3UKH, CO3MAIOT MPEACTABICHUE 00 MX XapaKTePHBIX OCOOCHHOCTSAX M TPaHUIAX MPUMEHEHHS. 3agadn
Pa3sBUBAIOT HABBIK B MCIIOJIb30BAHUM OOLIMX 3aKOHOB MAaTEPHAIBHOIO MHUpPA Ul PELICHUS KOHKPETHBIX
BOIMPOCOB, WMEIOIIMX MPAKTUYECKOE M MO3HABATENbHOE 3HAYCHHE. YMEHHE pellaTh 3aJadd SBISIETCS
JYYIINM KPUTEPHEM OLEHKH TTTyOMHBI H3yYeHHs IPOTPaMMHOT0 MaTepualia U ero yCBOCHUSI.

Odusnka kak Hayka o Hamboyee OOMIMX 3aKOHAaX MPHPOJbI, BHICTyNash B KadecTBE Y4eOHOTO
npeaMeTa B [IKOJIe, BHOCHT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHHUK 00 OKpY>KaloIIeM MHpeE:

®  pacKpbIBaeT pojb HAYKH B 3KOHOMHUYECKOM U KYJIbTYPHOM pa3BUTHHU OOILECTBA;

e crocoOCTBYeT (HOPMHUPOBAHUIO COBPEMEHHOIO HAYYHOTO MUPOBO33PEHHUS.

[Iporpamma »smexkTuBHOTO mpeamera Mo ¢usuke «Pemenue 3amad mo  (Qusuke», uMes
BBIPOKEHHYIO TMPAKTHUYECKYIO HalpaBJIEHHOCTh, CIIOCOOCTBYET PELICHUIO 3ahad (pOPMHPOBAHHS OCHOB
HaY4YHOTO MHPOBO33PEHHMS, PA3BUTHIO MHTEIUICKTYAJIBHBIX CIIOCOOHOCTEH M IMO3HABATEIILHBIX WHTEPECOB
00yJaronmxcs.

I'ymanuTapHOe 3HaueHHE >JICKTHBHOTO IMpeaMeTra Mo (HU3MKE KaK COCTAaBHOW dYacTH OOIIero
00pa3oBaHMM COCTOMT B TOM, YTO OHAa BOOPYKAeT INKOJBHUKA HAyYHbBIM METOJIOM IIO3HAHHS,
MO3BOJIAIONINM TIOTy4aTh OOBEKTUBHBIC 3HAHUS 00 OKpYyKalomieM Mupe. 3HaHue (U3NUYECKUX 3aKOHOB
HEOOXOIUMO TS N3yUSHHSI XUMUH, Onoorud, Gu3ndeckoi reorpadun, rexnonorun, OBXK.

Wzyuenne »5JEKTHBHOTO TpeAMeTa MO JaHHOH MporpaMMe HampaBiIeHO Ha JOCTHKEHHE
CIEAYIOLIHUX 1ENeH:

e ®dopmupoBaHHE METOJa HAYYHOTO IO3HAHMS SIBJICHUN TNPUPOJBI M PAa3BUTHUE MBIIIICHUS
YUaIIUXCS;

e OspnazeHue yMEHHSIMH OCYLIECTBIATH HaOMIONEHHS NPUPOAHBIX SBICHHWH, ONHCHIBATD U
00001aTh pe3yabTaThl HAOMIOJICHHUH, HMCIIONB30BATh MPOCTHIE M3MEPHUTEIBHBIC MPUOOPHI IS
u3ydeHns: (U3NUECKUX SIBICHUI;, MPEACTaBIATh Pe3yabTaThl HAONIOJICHUH WM HM3MEpEHUil ¢
noMomnplo Tabmuu, rpadukoB. BBIABIATE Ha 3TOH OCHOBE SMIMPHYECKHE 3aBHCUMOCTH;
NPUMEHATh TOJyYEHHbIE 3HAHHUS Ui OOBACHEHMS Ppa3HOOOpasHbIX HPUPOIHBIX SIBICHUH U
NPOLIECCOB, TNPHHLUIOB JEHCTBUS BAXHEHIINX TEXHUYECKHX YCTPOMCTB, Ul pEILEHHS
¢buznueckux 3aaay;

e Pa3BuTue NO3HABAaTENbHBIX MHTEPECOB, WHTEUIEKTYaJbHBIX M TBOPUYECKHX CHOCOOHOCTEH,
CaMOCTOSITEJIBHOCTH B NPUOOPETEHWH HOBBIX 3HAHUM IpH PELICHUH (QHU3MYECKHX 33434 U
BBITIOJIHEHUN JKCIIEPUMEHTANBHBIX HCCIEAOBAaHUH C HCIOJIb30BaHMEM HHGOPMALMOHHBIX
TEXHOJIOTUM;

e Bocnuranue yOeXIEeHHOCTH B BO3MOXKHOCTH IO3HAHUSI 3aKOHOB NPHPOJBI, B HEOOXOAUMOCTH
pPa3syMHOTO UCIIOJIb30BaHUS JOCTHXKEHUH HAayKW JJisl JANbHEHIIEro pa3BUTHSA YeJIOBEYECKOTO
o0I1IecTBa, yBaXKEHHUS K TBOpIIAaM HAyKW M TEXHHKH; OTHOIICHHE K (PH3HMKE Kak K JIIEMEHTY
o011e9enoBe4ecKon KyJIbTypHl;

e lcnonp3oBaHWE TIOJNYYEHHBIX 3HAHMA M YMEHUH [ peHIeHUs] TNPaKTHUYECKHX 3aaady
MOBCEJIHEBHOW  JKW3HHW, oOecredeHus 0e30MacHOCTH  CBOEH  KHM3HH, PaIMOHAIBHOTO
MIPUPOJIOTIONB30BAHMS U OXPAHBI OKPYIKAIOIIEH Cpeibl.

Jnst [mocTWKeHUWsl Liesied MpH pealu3alud MPOrpaMMBl AIIEKTUBHOTO IpeaMmera 1o (usuke
CTaBSTCS CIEIYIOLINE 3a0aun.

e llcnonb3oBaTh TEOPETHUYECKYIO OCHOBY JUIS TIOHUMAaHUS TIE€PBOHAYANBHBIX CBEJCHUH O
CYLIECTBOBAaHMHM MOJENEH JII000Oro HayyHOro NPOTHO3UPOBaHMSA U3 Kypca (QHU3MKH Ha
npoHUILHOM YPOBHE;

e lcnonb3oBaTh  JIOCTHKEHHS  COBPEMEHHBIX  TEJJarOTHYECKUX  TEXHOJIOTHUH  00yueHws,
pasHooOpazue GopM M METOAOB OOydUeHHs IJisi NMPUBHUTHS YYAIIMMCS HHTEpeca B HM3YUYCHUH
¢bu3nKy;

e llcnonp30BaTh BO3MOKHOCTH JOIOJHUTENHLHOIO 00pa3oBaHUs Ul PACIIMPEHUs NIPECTaBICHUI
yyamuxcs 00 OKpyKaroliel ux Npupo/e;



e lcnonp3oBaTh MEXMPEIAMETHBIE CBSI3M (C MaTreMaTHKOM) A pealn3aliu MpOrpaMMHOTO

MaTepHaja B 4YaCTH PELICHHs 3a]1a4, BbIBOJA (GOPMyYI U 3aKOHOB;

e  DopMmHpOBaTH MPEICTABICHUE O IOCTAHOBKE, KiIaccU(UKALMM, NMPHEMax U METONAaX PEIICHUs

(u3nYecKux 3aaaq;

e CoBepLIEHCTBOBATh YMEHUS PEIIaTh 3aJauy C UCIIOJIb30BAHNEM Pa3JInYHbIX IPHEMOB U METO/IOB;
e OOydarp penIeHHI0 HeCTaHAAPTHBIX 33/1aH.

[Iporpamma snexTUBHOTO HpeaMeTa no ¢usnke «Pemenne 3agau» paccuntana Ha 140 gacos (35
v (10 xmacc) + 35 4 (11 xiacc)). OcBauBaeTcs B TSUCHUE IBYX YYCOHBIX JICT.

[IpakTHdeckas HampaBIEHHOCTH JAHHOTO 3JEKTUBHOTO Kypca, O3BOJISIET Ooliee TIIyOOKO MOHSTh
3aKOHBI, OOBSCHAIONINE TPUPOAHBIC SBICHUS M TEXHUYECKUE MPOLECCHl Yepe3 pellleHHe MPaKTHUYECKuX,
Ka4eCTBEHHBIX, KOINYECTBEHHBIX, I'paMueCKUX 3a1ad.

[Ipu mpoBeneHNM 3aHATHM NPENIOYTEHHE OTNACTCS HCIOJIB30BAaHHUIO TEXHOJOIMH JMYHOCTHO-
OPUEHTUPOBAHHOTO OOydYeHMs, MOOYKAAOLIMX YYallUXCsl K CaMOCTOATEJIBHOMY IIOMCKY 3HaHUl;
NPUMEHEHUI0 HMH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIl, HPOEKTHO-MUCCIIENOBATEIBCKON U
9KCHEPUMCHTAILHONH  JISTENBHOCTH, TMOCTPOCHHWE 00pa30BaTelIbHON AEATENLHOCTH C  YY4eTOM
WHIWBUIYaIbHBIX, BO3PACTHBIX, MCHXOJOTMYECKUX, (PHU3MOIOTUUYECKUX OCOOCHHOCTEH | 3A0POBbS
00yJaronmxcsl.

OcHOBHBIE HaNpaBJICHUs PabOTHI HA YUCOHBIX 3aHATHIX:

e Teopernueckuidi MUHHMYM MPOTPaMMHOTO Marepuana IO TeMe, MO3BOJSIOMINN BCIOMHUTH

OCHOBHBIC TTOHSTHS U 3aKOHBI, (POPMYJIbI, KOTOPBIE UCIOB3YIOTCS TPH PELICHUH 3a1a4;

e [IpakTHKyM 1O pelICHUIO 3a71a4 (OCHOBHOM MaTepuan).

OcHOBHOH airoputM paboOTHl Haja 3afadeil Npearojaraet oOIIMEe MOIXOAbl K pPEHICHHIO:
3HAKOMCTBO C YCIIOBHEM 33/1a4M; CJIIOBECHOE OIHCAHHWE PACcCCMaTPpUBAEMOro (hU3WYECKOTO SIBJICHUS,
ycTpoictBa. [locTtpoenue Monenu siieHus. MareMarnyeckas UHTEPIPETALNs CUTYallMH, ONUChIBAEMO
B (hm3uuecKoi 3amade, BHIOOP (U3MYECKHX 3aKOHOB M ypaBHeHHH. l[locTpoeHme cuUCTeMBl ypaBHEHUWH,
(bopMyIIMpOBKa AOMOIHUTEIBHBIX YCIOBUM. KauecTBeHHBIN aHaIM3 MOyYeHHOW MOJIENH (Pa3pelinMOCThb
U EQUHCTBEHHOCTh pEIICHMS, IOMCK HEIOCTAIoIMX I1apaMeTpOB W YpPaBHEHWH, KadeCTBEHHOE
MIpeJICKa3aHue TOBEACHHUS CHCTEMBI B 3aBHCHMOCTH OT €€ TapaMeTpOB); MaTEMaTHYECKOE pPEeIlIeHUE;
aHaJIM3 TOJIyYEHHBIX PEe3yNbTaToB (IIPOBEpPKA Pa3MEPHOCTH, aHAIM3 TNPEAETbHBIX U YAaCTHBIX CIy4yaes,
MPaBJ0NoJ00He TONMYyYEHHBIX YMCICHHBIX 3HAYCHHUH, aHAIIN3 CJICIAHHBIX TMPUOIMKEHUN U JOMYIICHUH );
BO3MOXHOCTH COBEPIIICHCTBOBAHUSI YCIOBHS 3allauyM, paclIMpeHHe OOIIHOCTH, TIOMCK aHAJIOTHH C
JPYTUMH 3aJadaMi W3 JPYTUX pas3lesioB Kypca (U3UKU. AHANIM3 BO3MOXHOCTEH peIIeHUs 3aj1ad
pasn4yHbIMU criocobamu. OIeHKa PalMOHAIBHBIX MYTEH peleHus 3a1a4H.

MeTtonsbl u opranuzauuoHHbie Gopmbl 00yUeHust

Jua peanuzanuu 1eneld W 3amad JAHHOTO AJIEKTHBHOTO Kypca IMPEeIoiaraeTcsi MCIOb30BaTh
cienyromue (GOopMbl  3aHATHUN: MNPAKTUKyMbl 110 PEIICHUIO 3aJad, CaMOCTOsATEeNbHas pabora
00ydJaronmxcsi, 3a4€Thl, UCCIIeI0BaTEIbCKas paboTa, cocTaBiIeHHEe 00O00IIAIONTIX TA0JINII, TTOJATOTOBKA U
3aIATa YIANAMUCS aJTOPUTMOB PEIICHUS 3aad.

Ha 3aHATHSX NPUMEHSIOTCS KOJUICKTHBHBIC W WHAMBUIYyajdbHbIE (hOpMbI pabOTHI: IOCTAHOBKA,
pelIeHuss U 00CYXJICHHUS pelleHus 3a1ad, moaroropka k EI'D, moabop u cocraBneHue 3a/ia4 Ha TeMy U
T.4. llpeamonaraeTcs BBIIOJHEHUE AOMAIIHUX 3aJaHHWid 10 PEIICHUIO 3aaad. MeToabl 00ydeHus:
00BACHUTENHHO-UILTIOCTPATUBHBINA (IPUMEHSETCS B TOM ClIy4ae, KOTrJia y yYalluxcsi OTCYTCTByeT 0a3a,
MO3BOJISIONIAS  WCIIONB30BaTh  MPOJAYKTHBHBIE  METOJbI) MJIM  HH(DOPMAIMOHHO-PEICTITUBHEIN;,
PEIPOAYKTUBHBIA;  MPOOJEMHOE  HU3JI0KCHHME,  YaCTUYHO-TIOMCKOBBIA  HJIM  3BPUCTHUCCKHU;
HCCIIEA0BATEIbCKUM, TPAKTUYECKUH.

C 1enpio (OPMHUPOBAHUS OTBETCTBEHHOCTH VY YyYaIIMXCS 3a KayeCTBO OCBAaMBaEcMOIO
MPOrpaMMHOI0 MaTepuaia, JUCHUIUIMHAPOBAHHOCTH B OTHOIICHHHM K Y4€OHOMY IPOILIECCY BO3MOYKHBI
(pOHTANILHBINA, MMEPCOHAIBHBIN, TEKYIIUH, TEMAaTHYECKUH, aJIMAUHUCTPATHBHBINA, WUTOTOBBIH KOHTPOJIb,
B3aMMOKOHTPOJIb, CAMOKOHTPOJIb. KOHTPOIh MOXET OCYIIECTBISITECS B BUJE CAMOCTOSTEIBHBIX padoT,
(U3MYECKUX JUKTAHTOB, KOHTPOJIBHBIX TECTOB, KOHTPOJILHBIX padoT, nudGepeHIIMPOBaHHBIX 3aJaHHi 110
KapTOYKaM, 3allUThl TPOCKTOB, B HWIrpoBOi (opMe (C KCIONB30BaHUEM 32 OCHOBY JIOOOW U3
WHTEJUICKTYaIbHBIX UTP), 3a9€TOB T10 PEIICHUIO 3a/1ad.



Pe3yabTaThl 0CBOEHHS MPOrpaMMbI 3JIeKTUBHOTO Kypca “Pemenue 3agay no pusuke”

OcBoeHre cofepKaHHWS DJIEKTUBHOTO TmpenMeTa 1o (¢usuke (IpodMIBHBIA  yPOBEHD)
obecrnevnBaeT JOCTHKEHNE TMIHOCTHBIX, METAIIPEIMETHBIX, PEIMETHBIX PE3yIbTaTOB, yCTAHOBICHHBIX
o TpedoBanmsamM O@I'OC COO

» JMYHOCTHBIM, BKJIOYAIOIIAM TOTOBHOCTh M CIIOCOOHOCTh OOyYArOIIUXCS K CaMOPa3BUTHIO U
JIUYHOCTHOMY CaMOOIIPENEICHUI0, C(POPMHPOBAHHOCTh WX MOTHUBAIlMM K OOYYCHUIO U
LEJICHANIPABICHHON TO3HABATENIbHON JACSITENbHOCTH, CHUCTEMBl 3HAYUMBIX COLMATBHBIX U
MEXJIMYHOCTHBIX OTHOIIEHUHN, IICHHOCTHO-CMBICIOBBIX YCTAHOBOK, OTPAXAIONIUX JIUUYHOCTHBIC U
TPaXJAaHCKUE TMO3UIUU B JEATEIBHOCTHU, MPABOCO3HAHUE, OKOJIOTHYECKYIO0 KYIBTYpY,
CIIOCOOHOCTh CTaBHTh IEMH W CTPOWUTH JKU3HEHHBIE IUIAHBI, CIIOCOOHOCTH K OCO3HAHHIO
POCCHIICKOH rpakTaHCKOU UACHTUYHOCTH B IOJUKYJIBTYPHOM COLUYME;

» MeTamnpeIMeTHbIM, BKIIOYAIONIM OCBOCHHBIC OOYYAIOIIUMHKCS MEKIPEAMETHBIC MOHSITHS |
YHUBEpCaNbHbIE y4deOHbIE AEWCTBUSA (peryNlsTUBHBIC, IMO3HABaTeNbHBIE, KOMMYHHKATHBHEIE),
CIIOCOOHOCTh ~ MX  WCIIOJNb30BaHUS B TIO3HABATENBHOH W COIMAJIBHOW  IMPAKTHUKE,
CaMOCTOATCJIbHOCTD B IIJIAHUPOBAHUHN U OCYIIECTBJICHUU y‘IC6HOI\/'I ACATCIIBHOCTHU U OpraHyu3alvn
y4eOHOr0 COTPYAHUYECTBA C TMEAaroraMd M CBEPCTHHKAaMH, CIHOCOOHOCTb K TOCTPOCHHIO
UHJUBUYJIbHON 00pazoBaTenbHOM TPaeKTOpHH, BJIaJICHUE HaBBIKaMH yueOHo-
UCCIEA0BATENbCKOM, IPOEKTHON U COLUAIBHON NeATEIbHOCTH;

» TpeAMEeTHBIM, BKIIOYAIONIIM OCBOCHHBIC 00yJarOIUMUCS B X0JI¢ U3YUCHUST yIeOHOTO TpeMeTa
yMeHHS, CrielupUIecKre Ui JaHHON IPEIMETHON 00JIaCTH, BUIBI IESATEIIEHOCTH IO TTOTYIESHUIO
HOBOTO 3HAHHA B paMKax y4eOHOTO MpeaMeTa, ero IpeoOpa3oBaHMIO U MPUMEHEHHUIO B YIEOHBIX,
YUeOHO-TIPOCKTHBIX W COLMAIBHO-TIPOCKTHBIX CHUTyalnusX, (OpMUpOBaHHWE HAYYHOTO THIIA
MBINJICHUA, BJIaJCHHC Hﬂy‘lHOfI TepMHHOHOFHCﬁ, KIIOYCBBIMU IIOHATUSAMHU, METOJaMH H
pUeMaMHu.

IIpenmeTHBbIE pe3yabTAaThI H3y4YeHUsI 31eKTUBHOIO NpeAMeTa “Pemenne 3aga4 no pusuke”:

1. chopMUpPOBaHHOCTH MPEACTABICHUN O POIM U MeCTe (DU3UKM B COBPEMEHHOW HAY4YHOU KapTHHE MUDA,;
MOHMMaHue (PU3NUECKON CYIIHOCTH HaOI0qaeMbIX BO BeeneHHOH sSBIeHNI; TOHMMaHue pon QU3NKU
B (hOpMHUPOBAHUH KPYro3opa U GyHKIHNOHAIBHOW IPaMOTHOCTH Y€JIOBEKa AJISl PEIICHHs MPaKTHYECKUX
3ajay;

2. BIQJICHUE OCHOBONOJAralOIMMH (U3MUECKUMHU TOHITUSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH H
TEOPHSMH; YBEPEHHOE MOJIb30BaHUE (PU3MUECKON TEPMUHOIOTHEN 1 CUMBOJIMKOM;

3. BlIaJilecHHe OCHOBHBIMH METOJaMH HAay4HOTr'O IIO3HAHUS, MCIOJb3yeMbIMH B (u3uKe: HaONI0lIeHHE,
OIMCaHue, U3MEPEHHE, IKCIIEPUMEHT; YMEHHUsI 00pabaThIBaTh pe3ylbTaThl U3MEPEHH, 0OHAPYKUBATh
3aBUCUMOCTh MEXAy (U3UYECKUMH BEIMYMHAMH, OOBSICHATH IMONYYCHHBIE PE3YJIbTaThl W JENaTh
BBIBOJIBI;

4. chopMHPOBAHHOCTH YMEHHS peraTh (GPU3NUECKUE 3a0auH;

5. cOpMUPOBAHHOCTh YMEHHS MPUMEHSTh NOJTYYCHHbIC 3HAHUS JIJIsl OOBSICHEHUs YCIIOBHH TPOTEKAHUS
(u3MUecKuX SBICHUN B PUPOJIE U ISl IPUHATHUS IPAKTUIECKUX PEIICHUH B MOBCEIHEBHOM KHU3HU;

6. cOPMHPOBAHHOCTH COOCTBEHHOM TMO3UIIMH 10 OTHOIICHHIO K (pr3nyeckoil mH(pOopMaIInH, MOTydaeMoit
13 pa3HbIX HCTOUYHUKOB;

7. chopMHUPOBaHHOCTh CHCTEMbI 3HAHUN 00 OOMIMX (U3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX,
npecTaBiIeHuil o ieiicTBuM Bo BeeneHHOM (GU3NUECKIX 3aKOHOB, OTKPBITHIX B 3€MHBIX YCIIOBHSIX;

8. chopMHPOBAaHHOCTH YMEHHS HCCIEIOBATh M aHAIM3UPOBATh pazHOOOpa3Hble (QU3NYECKUE SBICHUS U
CBOHCTBa OOBEKTOB, OOBSCHATH NPUHLIMIIBI PAa0OTBl M XapaKTEPUCTHKH MPUOOPOB M YCTPOKUCTB,
OOBSICHSITH CBSI3b OCHOBHBIX KOCMHUUYECKUX O0BEKTOB € re0(hU3NIECKUMU SBIICHUSIMM,

0. BMajieHHe YMEHHUSIMH BBIIBUTaTh THIIOTE3bl HA OCHOBE 3HAHHMS OCHOBOIOJNATralolNX (QH3MYEeCKHX
3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPSTh MX HKCIIEPUMEHTAIBHBIMU CPEACTBaMH, (GOPMYIUpYs Lelb
UCCIIEI0BAHUS;

10. B1ageHre METOAaMHU CaMOCTOSITETILHOTO TUNIAHMPOBAHUSI M TIPOBEACHUS (PU3UYECKUX IKCIIEPUMEHTOB,
ONMCAHUS W AaHaNM3a IOJNyYCHHOM H3MEpHUTENbHOM HH(OpManuy, ONIpelesieHHss AOCTOBEPHOCTH
MIOJTy4YE€HHOTO Pe3yibTaTa;



11. chopMUpPOBaHHOCTH YMEHUH MTPOTHO3UPOBATH, AHATTU3UPOBATH U OICHUBATH ITOCIICICTBUS OBITOBOU H
MPOM3BOJICTBEHHON JNIESATEIBHOCTH YEJIOBEKA, CBSI3AHHOW C (PH3MYECKHMH MpOIecCaMK, C MO3MINN
HKOJIOTHUYECKON O€30MacHOCTH.



TemaTuueckoe IJIAHUPOBAHHUE 3JICKTUBHOI'0 IIpeaMeTa 1mo (l)I/I3I/IKe

Pacnpenesienne no pasiesiam

Ne
Ha3BaHnue pa3aeJia Kosau4yecTBO 4acon
n/n
10 kmacc
1 Paznen I. ®usnueckas 3amaya. 1
2 Pazgen 1. [IpaBuia u mprueMbl permeHus GU3NIeCKUX 3a1ad. 1
3 Paznen [l «Pemenune 3a1a4 o MEXaHHKE) 12
4 Pasnen IV «Peuienune 3a1a4 no MOJICKYJISIPHON (U3UKE. 7
CrpoeHue BEIIeCTBaY.
5 Paznen V «OcobeHHOCTH pemieH s 3a1a4 110 TEPMOIMHAMUKE). 6
6 Pazgen VI «OcHOBHBIE TOIXObI K PELICHUIO 33]1a4 0 6
3JIEKTPOCTATUKEY.
Pe3epB BpemeHu 2
11 kmacc
7 Paznen VII «OcHOBHBIE TOAXO/BI K PEIISHHUIO 33124 110 3aKOHAM 6
MTOCTOSTHHOTO TOKA.
8 Pasnen VIII «DnexTpoMarHuTHbIC KOJICOAHUS U BOJIHBD». 5
9 Pasnen IX «Pemenue 3a1a4 1o reoMeTpU4e€CKON U BOJIHOBOM 5
OTITHKE.
10 Paznen X «Pemenue 3a1a4 1o KBaHTOBOHM (PU3UKE U ATOMHOMN 7
busuke.
11 Paznen XI «Pemenue 3anau. [loarotoska k A 11 (EI'9)». 10
Peseps Bpemenn 2
HUroro 70




Coaeprxanue NporpaMMHOro MaTepuasa 31eKTUBHOT0 Kypca

Conmepkanre yd4eOHOTO Marepmaiia pa3dOWTO Ha OCHOBHBIE pasfensl: «Duszndeckas 3afada,
«[IpaBuna n mpueMsl perreHns GU3MUeCKuX 3amad», «Pemenne 3amad mo MexaHukey, «Pemenune 3amay
mo MoJeKyJsipHoH ¢u3mke. CTpoeHue BemecTBay, «OCOOCHHOCTH pelIeHns 33134 110 TEPMOAMHAMUKE,
«OCHOBHBIE TIOAXOABI K PEMICHHIO 33a7a4 IO DJJIEKTPOCTATHKE W 3aKOHAaM TIIOCTOSHHOTO TOKay,
«Dusnueckas 3anmava. [lpaBuma u npuemsl pemeHus ¢usndeckux 3anad»  ([loBropenue),
«DJIEKTPOMAarHUTHBIC KOJcOaHWUsS W BOJHBI», «PelieHue 3amad 1Mo KBaHTOBOW (DM3MKE W aTOMHOM
¢dusukey, «Pemenue 3amau. [Toaroroska k ['MA 11 (EI'D)».

B mepBeIx JaBYX pasnmenax o000OIIEHHO paccMaTpUBACTCS IMOAXOJ K CHUCTEMAaTH3allMd U
KIJIacCH(HMKAINH 3a7]ad, METO/IaM HX pelIeHus. B ocTaapHBIX pa3ienax Ha KOHKPETHBIX TeMaX M3yUeHUs
¢u3rKH 0TpabaTHIBAIOTCS Pa3IMIHbIE METOABI M MPUEMBI paOOTHI HA/l PeIICHNEM 3a/1ad.

Pazpen 1. ®uznueckas 3agaua.

Mertonsr ¢usmdeckoro mozHaHusA. Ousmdeckas 3amgada. Cocta (u3uyueckoi 3aaadu. 3HaUYCHHE
3aja4 B 00ydeHuu u xu3Hu. Kitaccudukaius puzndeckux 3ajad 1o TpeOOBaHUIO, COJEPIKAHHIO, CITOCO0Y
3a7aHusl, crocoOy pemieHus. Paznuumst B moaxojax K PEIICHHI0 TeCTa W KIACCHYECKOH (QHU3MUecKon
3a7aui, MPaKTUUECKOW 3a1a4H U HCCIIEA0BATEIHLCKON paboThI.

Paszpea I1. IIpaBuiia u npuemMbl pemieHusi GPU3NYECKHUX 32424

Odusndeckas 3amaya. OOmiee TpeOoBaHME MPU pemieHHH (QU3NYIECKUX 3ajad. JTambl pElIeHUs
¢usnyecknx 3amad. Pabora ¢ TekcTtoM 3amad. AHanu3 (QU3MYECKOTO SBICHHS, IUIAH pPEIIeHUs.
Bommonnenne mnaHa pemieHue 3anad. EnuHMIB U3MepeHHs M Pa3sMEPHOCTb (PH3MUYECKHX BEITHYHH.
AHanu3 pelieHus U ero 3HaueHue. AHaJIUTHUECKOE U rpaduuecKoe perieHue 3a1ad.

B pa3zgene Ill «Pemenme 3amay mo MeXaHMKe» OCHOBHOEC BHUMAaHHE YACIACTCS
MaTeMaTUYECKOMY IMOJXOAY B ONMHMCAHUM MEXaHHUYECKUX SBICHUU MpH perieHnu 3aaad. OroBapuBaroTCs
IPaHUIBl MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB U (hopMyJl. M3yueHune KiiacCuYeckol MEXaHUKH B paMKax
3JIEKTUBHOI'O MpeIMEeTa JAaeT BO3MOXKHOCTb IMOJTOTOBUTH YYalIUMXCS K MOHWMAHUIO IIMPOKOIO Kpyra
MIPUPOJIHBIX SIBIICHWI dYepe3 pelleHHe KadeCTBEHHBIX, KOJMYECTBEHHBIX 3allad, rpaduyueckux 3aaad.
CopepxkaHne pasziena TIO3BOJISIET JaTh MPEJCTaBICHHE O MPOCTPAHCTBEHHO-BPEMEHHBIX (opMax
CYIIECTBOBaHUsI  Marepud. VIcromb3oBaHWE  WOCANBbHBIX  (DU3MKO-MAaTEeMAaTHYECKUX  OOBEKTOB
(MaTepuanbHasi TOYKa, WHEpIMAIbHAS CHUCTEMa OTCUeTa), PAacCMOTPEHHE BOIPOCAa O COOTHOIIEHUH
TEOPUU U OIBITA, TPAHUI] NPUMEHUMOCTH MexaHuKH HbIOTOHAa CMOCOOCTBYeT (HOPMHUPOBAHUIO
HEKOTOPBIX THOCE0JIOTUYECKUX MPEJICTABICHUM.

Ha nmnpumepe mocCTymaTeiapbHOTO JABWXKCHHS T  BBICTPAUBAETCS  ITOCIIEIOBATEIHHOCTD
MaTEeMaTHYECKUX MPHEMOB, C IIOMOIIbI0 KOTOPBIX (OT MPOCTOrO0 K 00Jee CIOKHOMY) MOXKHO
COBEpIICHCTBOBATh CIIOCOOHOCTH B PEIICHWH OCHOBHOHM 3ajaud MexaHHKH. OOOCHOBBIBAETCS BBIOOP
WHEPIMATBHBIX CUCTEMaX oTcueTa. PermaroTest 3amaun Ha 3akoHbBl HpioTOHA.

PaCCManI/IBaIOTCﬂ MCTOAblI PCHICHUA KAYCCTBCHHBIX, KOJHWYCCTBCHHBIX, JMPAKTUYCCKUX,
Fpa(l)I/I‘leCKI/IX 3aJa4 C MCIIOJIb30BaHUEM q)OpMyJ'I JIg pacdyeTa CUIbI TAKECTHU, YIPYTOCTH, TPCHHA, CUIIbI
BCEMHPHOTI'O TATOTCHUA, BECa TCJIA.

3amaun, B YCIOBHAX KOTOPHIX B KAYECTBE OCHOBHBIX MEp JBIKEHUS BBICTYMAIOT UMITYJIbC TEIa U
KUHETHYECKAsl SHEPrUs, MEpaMH B3aWMOJCHCTBUS BBICTYNAKOT CWJIA M NOTECHLMAJbHAs 3HEPIUs Tena,
npejyiaraeTcss OTOUpaTh B COOTBETCTBHU C TPOTPAMMHBIM MaTepualioM O (u3nke Ha TpoduiIbHOM
ypoBHe. PaccMarpuBaroTcd MaTeMaTHYECKHME TOAXOAbI Ul pelIeHHs 3aJad C HCIOJIb30BAHUEM
COOTHOLIEHUH MEXly MEpaMH JIBIKEHHSI U MEPaMH B3aMMOJAEHCTBNS, BbIpakaeMble 3akoHaMu HbroTOHa,
3aKOHAMU COXPaHEHUs S3HEPIUU U UMITYJIbCA.

Ha ocHOBE mOHATHS «MOMEHT CHIIBDY MNOATBCPIKAAOTCA YCIIOBUA PAaBHOBECHUA TBEPAOIO TCIA.

[Ipu pemennn 3amad TO TEOPUM MEXAHWYECKHX KOJIEOAHW OTpaOaTHIBAIOTCS OCHOBHBIC
TIOHATHS: aMIDIMTYyJa, TEepPHoJ, Yactora, ¢aza KoinebaHuil. Permarorcss 3ajadMl ¢ UCIOJIL30BAHUEM
ypaBHEHUS TAPMOHUYECKIX KOJIeOaHNUH, YCIIOBUH SIBICHUS pe30HAHCA.



PemaroTcst pa3HOypoBHEBBIE 3aJaud Ha CBOWCTBA MEXaHMYECKHMX BOJIH: OTpaKEHUE,
npenomiieHne, uHTEepdepenus, mudppaxmusa. [Ipu W3ydeHnn MeXaHWYeCKHX BOJH OTpadaThIBAIOTCS
MOHATHSA: JJIMHA BOJHBI, IIEPHO/] KOJIeOaHNH YacTHI] B BOJIHE, 9aCTOTa KOJIeOaHNH.

B pasnene |V «Pemenne 3axa4 no MoJieky/sipuoii pusuke. CTpoeHne BemecTBa» B paMKax
AJIEKTHBHOTO TIpeAMeTa Mo (h)M3HMKe MPH PEIIeHWH Pa3HOYPOBHEBHIX KOJIMYECTBEHHBIX, Ka4eCTBEHHBIX,
rpaduueckux 3ama4y oTpabaThIBACTCs MOHATUHHBIN alapat, pacCCMaTPUBAIOTCS TPAHUIIBI TPUMEHUMOCTH
3aKOHOB Ha OCHOBE MOJeIM —HuAcalbHbIN Ta3l. Pemarorcs 3amaum ¢ MCHOIB30BAaHHEM OCHOBHOIO
ypaBHeHus: MKT, ypaBHeHHUS COCTOSIHUS WIEaIBHOTO ras3a, YpaBHEHUN H30IPOLIECCOB. YCBaMBaCTCA
MOHATHE a0CONIOTHAsI TemIeparypa u e¢ (U3WYECKHil CMBICH. PemaroTcs 3amadd ¢ HCIIOJIb30BaHUEM
CBSI3M MEXIy JIaBlICHHEM HJICATBHOTO Ta3a U CpeHel KHHETHIeCKOW YHEPTHEeN TEIIOBOTO TBMKCHHUS €ro
MOJIEKYIL.

AHanM3upyeTcs CTPOSHHE U CBOMCTBA arperaTHBIX COCTOSIHUI BEIIECTBA, M3MEHEHHE arperaTHBIX
COCTOSIHMM  BenlecTB. PemaroTcs NOpakTUUYECKUE, KayeCTBEHHBIC, KOJMYECTBEHHBIE 3aJadyd C
WCTIOJIb30BAHUEM MOJIENIM CTPOECHUS KUIKOCTEH, CBOMCTB MOBEPXHOCTHOTO CJOS JKUAKOCTEH, MOHATUN
HACBILEHHBIA W HEHACBHIMICHHBIM Map, BIAXHOCTh BO3/lyXa, MEXaHUYECKHE CBOWCTBA TBEPABIX TEI.
3amaun Ha ONpeCicHUE XapaKTEPUCTUK TBEPAOro Teja: a0CONIOTHOE U OTHOCUTEIIBHOE YIUIMHEHUE,
TEIUIOBOE paCIIMPEHHE, 3arac MPOYHOCTH, CHJla YHNPYrocTd. ['paduueckue W 3SKCIEpUMEHTAIILHBIC
3a/1a4u, 3371291 OBITOBOTO COZCPKAHMS.

B pasgene V «Ocob0eHHoCTH pelieHusi 3a4a4 0[O0 TePMOAUHAMHUKE» PELIAIOTCS
KOMOWHHMPOBAaHHbBIE 33/Ja4l Ha TEPBBIH 3aKOH TepMOAMHAMUKH, 3amaun Ha pacdeT KIIJ[ TermoBeix
MaliuH. BO3MOXHO mpoBeAeHHWE OHKCKYpCHH C LEeNbl0 cOopa MAaHHBIX JUIS COCTaBJICHHUS 3ajad.
PaccmarpuBaloTcsl KOHCTPYKTOPCKUE 3aJaud U 3aJaud I[IPOEKTHOIO COJEP:KaHUs: MOJENb TIa30BOr0
TEpMOMETpa; MOEJb TEIUIOBOM MAaIlIWHBI, UCCIIEOBATENbCKIE 3aJa4l Ha OMPEAeNICHUs pajnyca TOHKUX
KamuuisipoB. Pemmatorcst rpaduueckie 3aiaud Ha ONpefaeieHue pabdoThl B TEPMOAWHAMHKE M PacydeT
KOJUYECTBA TEIIOTEL. B03MOXXHBI IMPOCKTHBLIC 3aJlaHuA 110 HpOGJ’IeMaM OHEPITCTUKHU W OXpaHbI
OKpY>KaloIeH Cpelibl.

Pasnges VI «OcHOBHBIE MOAXO0BI K PELICHHUIO 32124 10 JJICKTPOCTATHKE.

B 10-m knacce paccMaTpuBaroTCcsi 0COOCHHOCTH PELICHUs 331a4 0 IEKTPOANHAMUKE, TPUMEPHI
U TIpueMbl uX pemeHus. llpumenstorcss paziauuHble crocoObl peleHus: rpaguyeckux, KauyeCTBEHHBIX,
KOJINYECTBEHHBIX 3aJlad Ha 3aKOH COXPaHEHMs JJIEKTpUUYECKOro 3apsjaa U 3akoH Kynona, Ha pacuer
HaIpsKEHHOCTHU, PAa3HOCTU NMOTCHIMATIOB, SHEPIrUU IJICKTPUYCCKOI'O I10JIA. AHaJII/I3I/Ip}IIOTC$I IoAXOIbI K
PEIIEeHHIO 3a]]a4 Ha pacueT OCHOBHBIX XapaKTEPUCTUK KOHAEHCATOPOB, CUCTEM KOH/IEHCATOPOB.

Pas)]e.ﬂ VIl «OcHoBHBIE moaAXo1bl K PEIICHUIO 3a1a4 M0 3aKOHaAM MOCTOAHHOI0 TOKa»

33,[[3‘11/1 Ha Ppa3IMIHbIC IIPUEMbI pPACUYCTAa COIIPOTHUBJIICHUS CJIOKHBIX JJICKTPUYCCKUX ueneﬁ.
33,&3‘11/1 pa3HbIX BHUAOB Ha OIIKMCAHHUC DJJICKTPHUYCCKUX ueneﬁ MMOCTOSIHHOT'O DJJICKTPUYCCKOI'O TOKa C
IIOMOIIBIO 3aKOHa Oma JUISL 3aMKHYTOfI OCIM, 3aKOHa I[)KO}/J'IH — J'IeHua, 3aKOHOB ITOCJICAOBATCIBHOTO U
napauiCiibHOTro COGZ[HHCHHﬁ. AIIFOpI/ITM peuicHus 3a4a4 C UCIIOJIb30BAHUCM IIPABUIT KI/IpXFO(i)a.

3agaun pa3HBIX BUJAOB Ha OMHMCAHHE MAarHUTHOTO TIOJNIS TOKA W €r0 JEHCTBHUS, HAa OMPEICIICHHE
MarHuTHOM WHAYKIIMA W MAarHUTHOTO TIOTOKA. PeIleHwme WCCIeOBaTebCKUX, KadeCTBEHHBIX W
pacueTHBIX 3a/1a4 Ha OTIpe/IeJIeHNe CHITbI AMITepa, pacdeT cuibl JlopeHIa.

Pemenne KkadecTBEHHBIX OKCIMEPUMEHTANBHBIX 3aJad C HWCIOJIB30BAaHHEM JIEKTPOMETpA,
MarHUTHOTO 30HJIa U J1a0OPaTOPHOTO 000pYyIOBaHUS 110 TEME.

[locranoBka u pemieHue QPOHTANBHBIX SKCIEPUMEHTANBHBIX 3a/1a4 HA ONPEeSICHHEe OCHOBHBIX
XapaKTEepUCTHK IEKTPUUECKUX Liemel, Perenne skcrepuMeHTalbHbIX, PACYETHBIX 3a/1a4y Ha 3akoH OMa
JUTSl ydacTKa 1eny, 3akoH OMa JuId MOJTHOM LEMH.

KadecTtBeHHBIC, OKCIIEpUMEHTANBHBIC, 3aHUMATEIbHBIE 3aMadd, 3a7Jaqd C TEXHUYECKUM
colepkaHueM, KOMOMHHPOBAHHbBIE 337jaud Ha OMHCAaHHUE IIeTel MMOCTOSHHOIO 3JIEKTPUYECKOrO TOKa B
JIEKTPOJINTAX, BAKyyMe, ra3ax, MOJyIPOBOAHUKAX.



Pemtenne 3amau B paznene VIII «JnekTpomMarHuTHble KoJieGaHHsI U BOJHBD» BKJIIOYACT B
ce0s1 pemenne 3anad nmo teme «MexaHudeckre KoieOaHuss W BONHBDY. VICHOJNB3YIOTCS BO3MOXKHOCTH
MaTeMaTHYeCKOTO ONHMCaHWS MEXaHHMYECKMX KOJeOaHWH, aHATU3UPYIOTCS PEIICHUS OCHOBHOTO
YpaBHEHHUSI KOJIEOATENLHOTO JBIDKCHUS. PemaroTcs 3ajadyd Ha 3aKpeIUICHHE OCHOBHBIX TOHSATHN
KOJICOATEIILHOTO IBUKCHUS, OCHOBHBIC XapaKTEPUCTUKH MEXaHHUECKIX BOJIH.

HpOBOI[I/ITCH aHaJIOTUd MCXKAY OIHMCAHUEM MCXAHUUYCCKUX MU IBJICKTPOMArHUTHBIX KOJICOaHMIA.
Pemarorcs 3agaum Ha HaXO0XICHHUC OCHOBHBIX XapAKTCPUCTHUK B KoJIe0aTeIEHOM KOHTYpE.

Pemarorcs Ka4CCTBCHHBIC, KOJUYCCTBCHHBIC, SKCIICPUMCHTAJIbHBIC, UCCIICAOBATCIILCKUC 3aJaqdn
Ppa3HbIX BHUJOB Ha ONPCACIICHUC WHAYKIUHU MArHuTHOI'O IOJIA, Ppacd€T CHJIbI AMnepa, CHJIBI HopeHua.
Pemrarorcss 3amaum pasHbIX BHIOB Ha OIIMCAHUC SABJIICHUSA 3H€KTpOMaFHHTHOﬁ WHOYKIIUK: 3aKOH
SHCKT”pOMaFHI/ITHOﬁ WHOYKIUH, ITPaBUIIO .HGHI_Ia, Ha onpeacsI€eHNne NHAYKTUBHOCTHU, DHEPIUU MarHUTHOT'O
moJjiss. MaruuTHBIE CBOMCTBA BEIIESCTBA. SHCKTpOMaFHI/ITHOC I10JIC.

3a7a4yn Ha OTMCAHUE PA3TMYHBIX XapaKTEPUCTHK U CBOMCTB JIEKTPOMArHUTHBIX BOJH: CKOPOCTH,
OTpaKeHHe, peJoMIIeHUe, HHTep(epeHIus, TU(PAKIHS, OJIIPU3ALHUL.

Paznen IX «Pemienue 3a1a4 1o reoMeTpu4ecKOM M BOJTHOBOM ONTHKE).

Pemenne mnpakTHUeCKHX, KOJIMYECTBEHHBIX 3aJad Ha 3aKOH IIPEJIOMJICHHS CBETa, IIOJHOE
BHYTpEHHEE OTpakeHHe, (OpMyIy TOHKOH JIMH3bI, Ha HaXOXJACHUEC ONTHYECKOW CHJIBI JIMH3BI.
[IpakTuyeckue 3amadyd HA MONTy4eHHE HW300paXKEHHs C MOMOILBIO JIMH3BL 33Ja4d MO I'€OMETPUYECKOM
OITHKE: Ha TIOCTPOEHHE N300PaKEHUH B INIOCKOM 3€pKajle, TOHKUX JIMH3aX, B ONTHYECKUX CHCTEMaX.

Pemenne 3a1a4 mo BOJHOBOI ONTHKE Ha JUCHEPCHIO CBETA, HHTEPPEPEHIHIO, TU(PPAKINIO CBETA.
[lpakTHdyeckue W KOJNWYECTBEHHBIE 33/[a4d Ha ONpENeNICHHE CKOPOCTH CBEeTa C IOMOIIBIO
JUQPaKIOHHON PEeIIeTKH.

Pemienue kauecTBEHHBIX M KOJMYECTBEHHBIX 33Ja4 10 TeMe «M3iydeHusa u cnekTpb», «llkana
3JIEKTPOMArHUTHBIX BOJIH.

Paznen X «PemeHue 3a1a4 o KBaHTOBO# Qu3uke M aTOMHOM (pu3uke». PemeHue 3a1a4y Ha
Teopuio horodaddexra, Ha ypaBHeHue DifHiuTeiiHa A5 poTorddexra, pacuer XapakKTepHUCTUK (OTOHOB,
CBETOBOE JaBJICHHUE.

Pemenue 3aau Ha oNMCcaHue CTPOEHHUS aTOMHOIO spa, 3aa4 ¢ UCIOJIb30BAaHUEM MOJEIH aToMa
Bozopofa o bopy.

Pemienue 3ajau Ha HanucaHuWe YpaBHEHUW SJEPHBIX peakluil. PemeHue 3amay Ha 3aKOH
paJMOaKTUBHOIO paciiaja, Ha onpe/eiieHue ne)ekTa Mace U SHEPTrUu CBsI3U HYKJIOHOB B siIpe.

Paznen X1 «Pemenue 3agau. [loaroroka k 'UA 11 (EI'9)».
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HpnMepﬂoe TEMATUYECCKOC IJIAHUPOBAHUE JIECKTUBHOI'O IPEJIMETA 110 (l)mmce

(c onpeneieHNEM OCHOBHBIX BH/I0B YUeOHOT

ACATCJAbHOCTH 06yqa10umxca)

10 kaacc
Ne Tema ypoka DJIeMeHTBbI codep:KaHus XapakTepucTHKA JeSITeIbHOCTH y4alluXxcs
Paznen 1. ®usnueckas 3anayda (1 u)
1 dusnueckas 3agaga. Coctas Ousnueckas 3agaqa. CoctaB pu3nueckoit 3a1aun. 3Hayenue 3agad | NIyt u BBIACIAIOT HEOOXOIMMYIO HH(POPMALIUIO IO BOIPOCY O KITaCCU(PUKALIMU
buznueckoii 3agaqn. B 00yueHuH M xu3HH. Knaccupukauus pusnyeckux 3a1ad 1o ¢busnueckux 3ana4. MoaenupyroT pU3NYECKHe SBICHUS U IPOLECCHI, yTOUHSIOT IPAHULIBI
TpeOOBaHMIO, COACPIKAHMUIO, CIIOCO0Y 3alaHHs, CIIOCO0Y peIIeHUs . MIPUMEHUMOCTH (PU3UUECKHUX 3aKOHOB U Teopuid. OOCYKAal0T BOIPOC pabOThI ¢ TEKCTOM
3a7a4. CHCTeMaTH3UPYIOT MaTepHal N0 KiIaccu(UKaIiy 3a1ad
Pazgen I1. [IpaBuna u mpueMsl permeHus GU3NISCKUX 3a1ad.

2 O6mue TpeGoBaHUs K @usnyeckas 3agaua. OOmue TpeGoBaHus npu pemenun | OtOuparoT 3amaud Uil aHanm3a. PaboraloT ¢ TekcramMHM 3ajgad. Y4acTBYIOT B

PEIICHUIO PU3HYECKUX 3aad. ¢bu3nueckux 3ana4. Dtansl pemenus Gusndeckux 3agad. PaboTa ¢ | KOMIEKTHBHOM 0OCyXIeHUHM HWHGOPMAIMH OBTambl pelleHus (Qusudeckux 3azxau.
TEKCTOM 3aj1a4 AHaIIM3UPYIOT, IENAIOT BBIBOJBL.
Pazgen Ill. Pemenue 3agaq mo mexanuke (12 9)

3 DJeMeHTHI BeKTOpHOH anreOpel. | OTpaboTka NpakTHYECKMX HABBIKOB  pelleHHs 3amad  Ha | BeiOupator Hambonee »dddekTuBHBIE cnocoObl pemeHus 3amad.  OCyIIECTBISIOT
Pemrenue 3aga4 no OIIpEJICIICHUE OCHOBHBIX IOHATUH KHHEMaTUKH. BeKTOpHbIE M | OCO3HAHHOE U IPOM3BOJILHOE IMIOCTPOCHHE OTBETOB HA KAYECTBEHHBIC BOIPOCHI B YCTHOH U
KHHEMAaTHKe. CKAIIpHbIE BENUYMHBI W JielcTBUA ¢ HuMU. OroBapuBaroTCs | mUCbMeHHOH (opme. Pemaror 3amaum nmo kuHemaTtuke. CaMOCTOATEIBHO (OPMYIUPYIOT

IpaHHLb IPUMEHUMOCTH (pU3MIECKUX 3aKOHOB U (HOPMYII. npo0iaeMy, CBS3aHHYIO C Pa3IMYHBIMH BO3MOYKHOCTSMHM OIHMCAHHS DPA3IMYHBIX BHIOB
MEXaHHYECKOTO JIBHKCHHSI.

4 ANTopuT™ perieHns 3a1a4 Ha OTHOCHTENPHOCTh ~ MeXaHW4YecKoro  jaBmkeHua.  Otpaborka | [ImaHMpylOT mpakTHdeckue NEHCTBHS MO HCCIEIOBAHHIO OCOOCHHOCTEH MEXaHHYECKOTO
OTHOCHTEIBHOCTb NPAKTHYECKUX HABBIKOB [0  ONPEAECNICHHIO IEPEMEIICHUH, | IBWKeHHs. BpiOupatoT 3d¢deKTHBHbIE CIOCOOBI pELICHUs NPAKTHYEeCKOW 3ajaun |
MEXaHHYECKOTO JBHKECHHUS. CKOPOCTEH MpPH OTHOCHUTEIBHOCTH MEXaHHYECKOTO IBI)KCHHSA. | KOJIMYECTBEHHOI 3agaun. BeipabatbiBaroT anroput™ aeiictBuil. KoHTpommpyroT npouecc,

AIITOpPUTM pelIeHUs 3a/lad Ha OTHOCUTENIbBHOCTh MEXaHMYECKOro | paboras B rpynre. AHaIM3UPYIOT pe3ynbTaThl padoThl. CPaBHUBAIOT PE3yJIbTaThl C paHee
JIBH)KCHHSI. U3BECTHBIMH. J[eNatoT BHIBOJIBL.

5 MerTo/b! peleHus 3a1a4 Ha MeTobt perieHus KaueCTBEHHBIX, KOJIMYECTBEHHBIX, | OGOCHOBBIBAIOT BHIOOp MHEPUHAIBHBIX CHCTEM OTCYETa NPU PEIICHHH 3a1ad. Yuarcs

3aKkoHbl HproTOHa. NPaKTHYECKUX, TpapUuecKux 3amad C HCIOJIb30BaHHEM (GOPMyJ | aHATM3UPOBATh YCIOBHMS 3aj]ady, Jenarb BHIOOP B TIOJB3y METOJA pPEIICHUS |
UL pacyeTra CHIbl TSDKECTH, YINPYrOCTH, TPEHHs, CHJIBI | MaTeMaTHYEeCKHUX MPUEMOB PEILCHHS 3a1ad.
BCEMHPHOTO TSATOTEHHs, Beca Tela.

6 Pounb yeprexa npu pereHuu AHanm3 ycnoBus 3a/1a4, TpeOOBAaHUS K YepTexy B 3a1ade. MeTonsl | AHAIM3UPYIOT YCJIOBHE 3a/laud, CTPOAT BCIOMOTATEIbHBIC YEPTEXH. Y CTaHABIMBAIOT

3a/1a4 Ha 3aKOoHbI HblOTOHA. PEIICHNS KOJIMYECTBEHHBIX, IpaHUECKUX 3a/1ad. NPUYMHHO-CIIE/ICTBEHHBIE CBS3M MEXIy (U3MYECKUMH BeMYMHAMH, BXOIALIMMH B
ycioBue, GpopMynaMu M 3aKOHAMH, ONMCHIBAIOIIMMH 3TH SBJICHUS, CTPOAT UYEPTEKH K
3amayaM. CHHTE3MPYIOT pe3yJbTaT, 3allUCHIBAIOT CHCTEMBl YPAaBHEHHMI MIJI pELICHUS
3a1a4. OLICHUBAIOT ACHCTBUS OJHOKIACCHUKOB.

7 Pa6oTa ¢ TekcToM 3a1a4 Ha PemieHne 3a1a4 Ha JABMKCHHE CBSI3aHHBIX Tell. PaboTa ¢ TeKcTOM, | AHAIM3HMPYIOT YCJIOBHE 3a/laud, CTPOSAT BCIIOMOTATEIBHBIC YEPTEKH. Y CTaHABIMBAIOT
JBHXKCHUEC CBA3aHHBIX TECII. OIIOPHBIC CJIOBAa. MaremaTuueckue NpUEMBI PCIICHHUSA CHCTEM NPUYUHHO-CIICACTBEHHBIE CBA3U MEXAY (bI/ISI/ILlecKl/IMl/I BCJIMYUHAMHU, BXOJAIIMMH B

ypaBHeHl/Il\;I, OIMUCBHIBAKOIINX OBUKXCHUEC CBA3AHHBIX TCJI. ycioBue, d)opmynaMM U 3aKOHaMH, OIIUCBIBAOIIMMU OTU SBJICHHUS. CI/IHTCSI/Ipy}OT
PE3YIIbTAT, 3AIUCHIBAIOT CUCTEMbI ypaBHeHI/Iﬁ JJIA pEeIICHU 3a1a4.

8 Pabora c Tekcrom 3a/1a4 Ha Permienne 3amau Ha JBIKEHHE TeNl MO HAKIOHHOW IUIOCKOCTH. | AHAJIM3MPYIOT YCIOBHME 3aJaud, CTPOST BCIIOMOTAaTCNbHBIE YEPTEXKH. YCTaHABIUBAIOT
JIBH)KEHHE TeJl [0 HAKIIOHHON PaboTta ¢ TEKCTOM, ONOpHBIE CJOBa. MaTeMaTHYEeCKHE IPHEMBl | MPUYMHHO-CICACTBEHHBIC CBS3HM MEXAY (U3MYECKUMH BENHYMHAMM, BXOSLIMMH B
IUIOCKOCTH. pCIICHHs CHCTEM YPaBHEHHi, OIMKCHIBAIONIMX BHKEHHE TEN IO | ycioBHe, HOpMyIaMH U 3aKOHAMH, ONMCHIBAIOIIMMH 3TH SIBICHHS. 3alUCHIBAIOT CUCTEMbI

HAKJIOHHOH IUIOCKOCTH. YpaBHEHUH JUIsl pelleHNs 3a/1a4, PEIIalOT CUCTEMbl yPABHEHHUI.
9 3auéT no peleHuo 3aaad 1o Pemienne 3amanmit  Tecta mo Teme «Pasnuunble  BuAbl | BriOuparor HanGonee 3(dekTHBHBIE CIOCOOBI pemieHus 3amad. AHAIM3UPYIOT YCBOSHHE

Teme: «Kunemaruka. 3aKoHbI
HproToHay.

MEXAHUYCCKOI'O IBHKCHUA, «3akoHbl HproTOHAY.

IporpaMMHOro Matepuaia. OCyIIeCTBISIOT OCO3HAHHOE U IPOU3BOJILHOE IMOCTPOCHHE
OTBETOB Ha KAUECTBEHHbBIC BOMPOCHI B MUCHbMEHHOH (opMe.




10 AHanu3 yclIoBUs 3a1a4u 110 Pemenne 3ama4, B yCIOBHSX KOTOPHIX B KauecTBE OCHOBHBIX Mep | IlmaHmpyroT mpakTrdeckue IEHCTBHS 110 HCCIEA0BAaHUIO OCOOCHHOCTEH peneHus 3a1ad Ha
MEXaHHUKE Ha 3aKOHBI JBWKEHHS BBICTYMAIOT MMITYJIbC Tela M KHHETHYECKas SHEPIUs, | 3aKOH  COXpaHEHHs UMIynbca. BpiOupaioT 3GQeKTHBHBIE CIOCOOBI  pElIeHHs
COXPAHEHUsI UMITYJIbCa U MepaMH B3aHMOJICHCTBHS BBICTYNAIOT CWJIAa W TOTEHLHanbHas | MpakTuueckoi 3amaun. KoHTpomupyroT mpomecc, pabotas B rpymie. AHaIU3UPYIOT
JHEPTHU. SHEprus Tena. pe3ynbTaThl paboThl. CpaBHUBAIOT PE3yIbTAThI C paHEE H3BECTHBIMU. JIeNaloT BHIBOJBI.

11 KauecTBeHHBIe 3a/1auy Ha 3aKOH | PelreHne kauecTBEHHBIX 3a[ad Ha 3aKOH COXPAHCHUS UMITYNIbCa U | AHAIM3UPYIOT YCIOBHS 3ajad, BBICTPAUBAIOT JIOTHYECKHE IEMOYKH PacCyKACHHH.
COXpaHEeHUsI UMITYJIbCa 1 SHEpTrHH. Bribupatot 3¢ pexTuBHBIE CrIOcO0BI pelIeHNs KadecTBEeHHOH 3anaun. PaboTatoT B rpymme.
SHEPTHU. AHaMM3UPYIOT pe3ynbTaThl paboTel. CpaBHHBAIOT pe3yJbTaThl C paHee H3BECTHBIMU.

JlenaroT BHIBOAEL

12 Pemenne 3amau 2 wactu A PaccmarpuBaroTcs MaTeMaTHUECKHE TTOAXOABI Ui pemeHus 3ana4 | CucteMaTH3UpyIOT 3HaHUS. PermaiorT 3ajauM Ha 3akpervieHHe IOHATUH, BBIOMpAIOT

11 n3 pa3nena «MexaHHKay. C HCIIOJIB30BAHMEM COOTHOIICHHWH MEXIy MepaMu IBIXKEHUS U | 3ddeKTHBHbIE crioco0bl pelieHus 3axad. PaboTaioT ¢ JaHHBIMH Ta0JuIl B YCIOBUSX 337au.
MepaMH B3aUMOJEWUCTBHSA, BbIpakaeMble 3akoHaMu HproToHa, | CuuThIBalOT MHpOpMaLUi0 ¢ rpadukos, auarpaMM. OOCYXOarOT pe3yibTaThl PEICHHUS,
3aKOHAMH COXPAHEHUs] SHEPTUH U UMITyJIbCa. JIETAI0T BBIBOIBI.

13 Pemenne npaktuuecknx 3agad | Ha ocHOBe MOHATHS «MOMEHT CHIIBI» IOJATBEPXKIAIOTCS YCIOBUS | BEBIABIAIOT ocoOeHHOCTH IBMKeHHs TBEpHOro Tena. CHCTeMAaTH3HUPYIOT 3HAHUS 110
Ha yCJIOBUS paBHOBECHS Tell. paBHOBECHsI TBEPJIOTO Tela. peLIeHNIo 3a/1ad Ha YCIIOBUS paBHOBecHus. Pemaror mpocreiimme 3aiadn Ha 3aKpeIUICHHAE

OCHOBHBIX IOHATHH cratukd. Pa0oTas B mape, KOHTPOJNHPYIOT IPaBHIBHOCTH
HCTIONB30BAHMS 3aKOHOB CTATHKHU TIPH PEIICHNH Pa3HOYPOBHEBBIX 33/1ad.

14 3a4€T 1o pemeHnto 3aaad 1o Pemenune 3amanuii Tecta mo teme «3aKOHBI coXpaHeHUs. YcinoBusa | BeiOuparoT Hambonee >pQeKTUBHBIE CHOCOOBI PEeUICHUS 3aad. AHAIU3UPYIOT YCBOCHHE
TeMe: «3aKOHBI COXPAHEHUS B paBHOBECHS». IporpaMMHOro Marepuana. OCYIIECTBISIFOT OCO3HAHHOE U IPOU3BOJIBHOE MOCTPOCHHUE
MEXaHHUKe. Y CIIOBHSA OTBETOB Ha KAYECTBEHHBIE BOIIPOCHI B MMCEMEHHOH (hopme.
paBHOBECHS.

Paznen IV «Pemenne 3anad o monekymsapHor ¢pusnke. CtpoeHue BemiectBay (7 ).
15 PaGora ¢ oTkphITEIM GaHkoM | OCHOBHBIE TIOJIOXKEHHS O CTpoeHMH BemlectBa. OcHoBHOoe | OTpabareiBaeTcs NOHATHHHBIA ammapar, pacCMaTPHBAIOTCS TPAHULBI NPHUMEHUMOCTH
T'MA 11 (EID). ypaBHeHue MKT. 3amaun ¢ ucHOIb30BaHMEM OCHOBHOIO | 3aKOHOB Ha OCHOBE MOJENM «uIealbHbId ra3». PemaroT pacueTHele 3ajauu ¢
ypaBHeHust MKT, ypaBHeHHs COCTOSIHHS HIEAJbHOIO Tasa, | MUCIOJb30BaHHEM OCHOBHOro ypaBHeHHs MKT, ypaBHEHHS COCTOSIHUS HJICAIBHOTO Tasa,
YpaBHEHUH H30IPOLIECCOB, MOHATHE a0COMIOTHAs TeMIlepaTypa U3 | ypaBHeHHil u3omponeccoB. DoOpMynHpyrOT MOHATHE a0COIIOTHAas TeMIeparypa U ee
otkpsiToro 6anka 'MA 11 (EI'D). ¢usudecknii cMBICH. PemaroT 3ajauM ¢ HCIONB30BAHHEM CBS3H MEXKIY NaBICHHEM
HUJI€aNbHOTO Ta3a U CpeHed KMHeTHUECKON SHepruel TEemIoBOro JABMKEHHS €r0 MOJEKYI
u3 OTKpBITOTO Oanka 'MA 11.

16 I'padpux - HUCTOYHMK | 3ajayu C HUCMOJb30BaHMEeM ocHoBHoro ypaBHenus MKT, | Pemaror rpaduyeckne 3amauv 1O MOJEKYJIIpHOW ¢usnke. Myt u  BbLIENSIOT

nHpopmarmn. YpaBHEHUs] ~ COCTOSIHMSI ~ WJAEaJbHOTO  rasa,  ypaBHEHUH | HeoOXoquMyro mH(opmanuio u3 rpagukoB M30MPOLECCOB. YUYACTBYIOT B KOJJIEKTHBHOM
U30IIPOLIECCOB. MOHSTHE a0CONIIOTHAS TeMIIepaTypa. 00cy>x/IeHHH BbIOOpa criocoba peleHus 3a1au.

17 Pabora ¢ oTkpeiTeIM GankoMm | I'paduueckme 3amaum u3 otkpeitoro Oanka ['MA 11 (EI'D) c | CaMOCTOSTENBHO BBICTPAWBAIOT JIOTHYECKYIO IIEMOYKY PACCY)KACHHH M JIENalOT BBIBOMBL.
I'MA 11 (ETD). I'pa¢pudueckue | mucmoms3oBaHueM ocHOBHOTO ypaBHeHHss MKT, ypaBHeHHs | Y4UacTBYIOT B KOJUIEKTHBHOM OOCYXICHHH TpoOieMbl. CaMOCTOSTEIBHO BBIPAOATHIBAIOT
3a1a4n. COCTOSIHUSI MIEATBHOTO Ta3a, ypaBHEHHH H30IPONECCOB, MOHATHS | aJTOPUTMBI HCCIEJOBATEILCKOM MAESATENPHOCTH II0 peIeHnio 3amad. KoHTpommpyroT

aOcoImoTHAs TeMIepaTypa. mpomecc, paboras B Tpymme. AHATM3UPYIOT pe3ynbTaTel paboTel. Koppektupyror
Pe3yIbTaThI AEATETbHOCTH. JleatoT BRIBOABL.

18 Pemenne  KOMOMHMPOBaHHBIX | 3agayd MO MOJISKYJISIPHOH (U3MKe ¢ WILTIOCTpalusaMH, rpadukamu, | CaMOCTOATENBHO BBICTPAMBAIOT U IUIAHUPYIOT MyTh PEIICHUS] PACYETHBIX, KAYeCTBEHHBIX,
3a7a4 10 MOJIEKYJISIDHOW | KaueCTBEHHbIE 33/1aull, PACUECTHBIC 33/1auH. rpaduyeckux 3ajad MO MOJEKYJsIpHO#l ¢usuke. [lnaHupyloT npakTudeckue AeicTBHS
¢busuke. paboTe ¢ emMHUIIAMH HM3MEpPEHUH M BO3MOXHBIMH HMX NpeoOpa3oBaHMsMH. BbIOMpaoT

3¢ dexTHBHBIE CIIOCOOBI MAaTEMaTHYECKHX NPeoOpa3oBaHMil. AHAIM3UPYIOT PE3yIbTaThl
paboTHL.

19 Pemenne  KOMOMHMPOBaHHBIX | 3ajadud MO MOJICKYJISIPHOH (u3MKe ¢ WNIocTpanusaMu, rpagukamu, | CaMOCTOATENBHO BBHICTPAWBAIOT W IDIAHUPYIOT ITyTh PEIICHUS] PACUETHHIX, KaYeCTBEHHBIX,
3aJa4 = 10  MOJIEKYJIPHOH | KadeCTBEHHBIE 33aa4H, PaCUETHBIC 3a1aN. rpadguUeckux 3amad MO MOJEKYJsIpHOH ¢u3uke. [lmaHnmpyloT mpakTudeckue aeiicTBHS
busuke. paboTe ¢ emMHUIIAMH HM3MEpPEHHH M BO3MOXHBIMH HMX HpeoOpa3zoBaHMsAMU. BriOupaior

a¢dexTrBHBIE CIOCOOBI MaTeMaTHYECKHX MpeoOpa3oBaHUil. AHAIM3UPYIOT PE3yJbTaThl
paboTHI.

20 Pemenne 3amau c¢ HemonubIMM | OTHOCHTENBHAs BIAKHOCTh BO3Myxa. [IpakTwdeckwe mnpuemsl | MCIonb3yroT MpakTHYeCKHe MPUEMbl H3MEPEHUs] OTHOCUTENBHOM BIAKHOCTH C IIOMOIIBIO

JTAHHBIMHI (Ha puMepe
penreHus 3amaq Ha
OTHOCHTEIBHYIO BIIAXXHOCTD

M3MEpEeHHs] OTHOCHTEIBHOHN BIAXXHOCTH C IOMOIIBIO IICHXPOMETPA.
Ompenenenre OTHOCUTEIFHON BIXKHOCTH BO3/yXa. PeanbHblil ras.
Bo3zayx. I1ap. Ilpuunnsl pa3nuyusi B Ha3BaHUSX.

ncuxpomerpa. COBEpHIEHCTBYIOT HABBIKM DPabOTBI € ICHXPOMETPUUYECKOM Tabmmmelt.
PaGoraror B rpymmax. lcrmonp3yloT aHalOTHIO B CpPaBHEHMSX CBOWMCTB BEIIECTB.
[pumenstor ~ metox  mH(opMamuoHHOTO  moucka.  CTpyKTypHpyIOT  3HaHUSL




BO3yXa).

CaMOCTOSITENIBHO CO3/IAI0T CIOCOOBI pELICHHS MPOOJIEM TBOPYECKOrO W IMOMCKOBOTO
Xapakrepa.

21 3auér no pewenuio 3axau u3 | Pemrenue 3aganuii Tecra mo dgopme 'MA 11 (EI'D) mo pasgeny | Beibupator Hambosee 3ddexTuBHbIE crOCOObl penieHus 3a1ad. AHAIN3UPYIOT YCBOCHHUE
paznena «MonekymnsapHas | «MoekynsapHas Gu3nKar» IPOrpaMMHOr0 Marepuana. OCYyLIECTBISIOT OCO3HAHHOE U IPOU3BOJIHOE IOCTPOCHHUE
buznkay OTBETOB Ha KaYeCTBEHHBIE BOIIPOCH B MMCEMEHHOM (opMme.

Paznen V «OcobenHoCTH pemeHus 3a1a4 1Mo TepMOAUHAMHKEY (6 1).

22 I'eomerpuueckas PaGora raza B  TepMmogmHamuke. UreHme — TpaduKoB. | YCTaHABIMBAIOT HEOOXOIUMOCTH BBLICHEHHS MAaTeMaTHYECKOH MOMENH MOHATHS «paboTa
uHTepnperanus  Qusnuecknx | ['eomerpudeckas MHTepHIpeTanys paboThl B TEPMOIUHAMUKE. B TEpMOJMHAMHKE», IPAKTHIECKOE NCIONB30BaHME Ta30oB Kak paboumx Tel B
BEIMYMH TPU PELICHUH 3a1ad TEepPMOAMHAMUAYECKHX CHCTeMaxX. MImyT W BBIIENSAIOT HEOOXOAUMYIO HH(GOPMANHIo.
o (u3nKe. O6cyxmatoT 3(h(HEeKTUBHOCTh HCIIONB30BAHHUS TPadHUecKOro INPEICTABICHUS PabOTHl B

TEPMOANHAMUKE.

23 PemieHne pacueTHbIX 3ajay Ha | 3aKpeIUICHHE IPAKTHYECKMX HABBIKOB MCIIOJIB30BaHHs MOHATHH | BBIACNSAIOT M OCO3HAIOT YCBOGHHOE M YTO €ILIe HYXXHO YCBOUTH. [IpHMEHSIOT MeTox
onpeeieHue BHYTPCHHEH | «BHYTPEHHsS 3HEprus» U «paboTa rasay». Pemenue rpadguueckux u | uHGOpMaMOHHOro moucka. CaMOCTOSTEIBHO CO3JAal0T CHOCOOBI pelleHHs pobiem
9HEPTUH u paboThl | pacyeTHBIX 3ajau. TBOPYECKOTO M MOMCKOBOTO XapakTepa. KoppeKTHPYIOT, OLICHHBAIOT ACHCTBUS IapTHEpa.
TEPMOANHAMHYIECKON CHCTEMBIL. AHaIM3UPYIOT pe3yJIbTaThl pEIICHUs 3a1a4.

24 Meron cxem mnpu pemieHun | [IpakTudeckue M pacueTHbIE 3ajadyd Ha HCIIONb30BaHHE 3akoHa | KoppeKTHpyloT, OIIEHHMBAIOT ACHCTBHS MapTHepa. AHAIM3UPYIOT YCIOBHS 3a7ad, SIBICHUS,
3ajad. COXPaHEHUs YHEPTHH JUTS TEIUIOBHIX IponeccoB. CXeMaTH4ecKoe M | KOTOPHIe ONMCAHBI B yCIOBUH 3amadd. CTposT cxeMbl W rpaduku. OKa3plBalOT MOMOIIb

rpaduuecKoe H300paskeHNE MPOIIECCOB 0OMEHa SHEPrHeH. HaIlapHUKaM IIPH PELICHNH KOHKPETHBIX BOIPOCOB MO0 HEOOXOAUMOCTH.

25 Oco0eHHOCTH pelleHUs 3anad | MaTeMaTHuecKHe NMPUEMbl PEeIIeHHs 3a4ady 0 TepMoanHaMuKe. | CaMOCTOSATENbHO BbIPA0AaTHIBAIOT AITOPUTMBI HCCIIENOBATENbCKOM JEATENBHOCTH 110
10 TePMOJIMHAMUKE. AHamuz ycnoBust 3amad. CocTaBleHHE CHCTEM YypaBHEHMil Ui | paboTe HaJ TEKCTOM 3aJa4yd IO TepMoanHamuke. KOHTponupyroT mpouecc, pabortas B

pelIeHus 3a1a4 rpynmne. AHaJIU3UPYIOT Pe3ysbTaThl paboThl. KOPPEKTUPYIOT pe3ysbTaThl IESTEIbHOCTH.
JlenaroT BBIBOIBL.

26 Pemenne  koMOMHMpOBaHHBIX | PemreHne 3amad Ha 3aKOH COXpAaHEHUs SHEPIMU JUIL TEIUIOBHIX | BBIIENSIOT M OCO3HAIOT yCBOGHHOE M YTO €IIe HYKHO YCBOHMTH. [IpUMEHSIOT MeTox
3agay  Ha IIEPBBIH  3aKOH | mpoieccoB. IIpiMeHeHHe IepBOro 3aKOHAa TEPMOJMHAMHUKH I | MHGOpPMAIMOHHOTO roncka. CTpyKTypHupyroT 3HaHHA. CaMOCTOSTEIBHO CO3al0T CIOCOOBI
TEPMOMHAMUKH. M30IIPOLIECCOB B razax pelieHust mpobiieM TBOPYECKOTO M IIOMCKOBOTO Xapakrepa. KOppeKTHPYIOT, OLEHHBAIOT

JeiicTBUs HapTHepa. AHATM3UPYIOT Pe3yIbTaThl PEIICHHS 331a4.

27 UroroBerit Tect mo Teme | PemieHme 3amau Ha pacdeT OCHOBHBIX IIapaMeTpoB Ta30BHIX | BeiOmparor mHambonee 3dpdekTuBHBIE CIIOCOOBI pelieHus 3a1a4. AHATU3UPYIOT YCBOCHHE
«MonekymspHas ¢u3nKa. | cucTeM, KOJIMYECTBA TEIJIOTHl B HEKOTOPBIX TEIUIOBBIX MpOIECCaX, | MPOrpaMMHOro Martepuana. OCYIIECTBISIOT OCO3HAaHHOE M MPOU3BOJIBHOE IMOCTPOCHHUE
TepmoauHaMuKa» no | KIIJI rTemnoBeIX MammH, paboOTEl B TEPMOJAWHAMHUKH C | OTBETOB Ha KaueCTBEHHBIE BOIPOCH! B IMCHbMEHHOH (opMme.
crpykrype T'HA 11 (EI'D). HCII0JIb30BAaHUEM NIEPBOTO 3aKOHA TEPMOJUHAMUKHU

Paznen VI «OcHOBHBIE TOAXO/IBI K PEIMISHHUIO 33/1a4 110 dJEKTPOCTaTukey (6 4).

28 Mpuamun ~ cumMerpun  npu | Pernenne rpaduyecknx, Ka4eCTBEHHBIX, KOJIMYECTBEHHBIX 3aa4 Ha | MIIyT W BbIEISIOT HeoOXoamMmyro HHGOpManuio. Y4YacTBYIOT B KOJUICSKTHBHOM
peuieHnn 3amaq MO | 3aKOH COXPaHEHHs 3JIEKTPHUUECKOT0 3apsia 1 3akoH KynoHa. OOCYXIICHUH B3aMMOJCHCTBHH HAdNIEKTPU30BAHHBIX TEJ.. AHAIM3UPYIOT XapakTep
IEKTPOCTATHKE. JJIEKTPOMArHUTHBIX B3aUMOJeHCTBHl. Pemator 3amaun. CHCTeMaTH3UPYIOT MOJTyYeHHBIE

3HaHHS.

29 ANropuTM pelleHus 3ajad Ha | ANTOPUTM — pelIeHWs 3aJad  Ha  ONpEJENeHHEe OCHOBHBIX | VICHONB3YIOT METOA aHaJOTHH MpU pEIIeHHH 3alad Ha OIpeJelIeHHE OCHOBHBIX
ompeeieHue OCHOBHBIX | XapaKTEPUCTHK IMOJIs 3apsHKEHHOM IIOCKOCTH, chephl U 1apa. XapaKTePHCTUK DIICKTPOCTATHYECKOTO IOJS 3apsDKEHHOH IUIOCKOCTH, cdepbl, Iapa.
XapaKTepPUCTUK oSt Hcnonp3ytoT rpaduueckyio HHTEPIPETALUI0 U300paKeH s KapT TOJIeH.
3apsHKEHHOM IIOCKOCTH, cepsl
¥ miapa.

30 ANTOopUTM pelleHus 3ajad Ha | ANTOPUTM  pelIeHus 3aJad Ha  OIpeleleHHe OCHOBHBIX | Mcmonmp3yloT MeTon aHajoruif MNpu pELIeHHH 3aJad Ha OIpe/elieHHe OCHOBHBIX
omnpeeseHue OCHOBHBIX | XapaKTEPUCTHK IOJIsl 3apsHKEHHOM IIOCKOCTH, chephl U 1mapa. XapaKTEePUCTUK DIICKTPOCTATHYECKOTO II0JIS 3apsDKEHHOI IUIOCKOCTH, cdepsl, Iapa.
XapaKTePHCTUK oISt Vcnonb3yroT rpadhMuecKyr0 HHTEPIIPETALMI0 H300paKeH s KapT HoJIei.
3apsOKEHHON IIOCKOCTH, cepsl
U 1apa.

31 Metonel W mpuemsl perreHus | MeToapl M NpUEMBl  pEIISHHS 3amad  Ha  ONpe/eNicHHWE | BBICTpaMBalOT JIOTMYECKYIO LEMOYKY pacCy)KICHHH IpH aHaJIU3e YCIOBUS 3azad.

3amay Ha
JIIEKTPOSMKOCTH

ompe/ieieHHe

DJICKTPOCMKOCTH KOHAECHCATOPOB, CUCTEMbI KOHACHCATOPOB.

Y4acTBYIOT B KOIIEKTUBHOM OOCYKIE€HHH yCIOBHS 3a/]ad, TOAXO0J0B K pelieHuto. Jlenaror
BBIBOJIbL. YYaCTBYIOT B 00CY/ICHUH BBIBOJIOB, QHATU3UPYIOT M OOBSCHSIOT Pe3yNIbTaThI.




KOHJIEHCATOPOB, CHCTEMBI
KOH/ICHCATOPOB.
32 Pemenne 3amau u3 otkpeiToro | Pabota ¢ pasmenom «3aeKTpoarHaMuKa B OTKpbITOM O0aHke ['MMA | OTBICKMBAIOT W CHCTEMATU3UPYIOT 33/1a4d 10 TECOPUU KOHIEHCATOPOB. CaMOCTOSTENbHO
6anka A 11 (EI'D) 11  (EI'D), ©UIIM =Ha ompeneneHHE  3JIEKTPOSMKOCTH | BBIpaOATHIBAIOT aJITOPHUTMBI NPAKTUYECKOW ESATEIbHOCTH. PemaroT KayecTBEHHbBIE H
KOHJICHCATOPOB, CHCTEMBI KOHZIEHCATOPOB. OHeprus | pacuetHble 3agaud. KoHTpoimpyloT mporecc, paboras B Tpyme. AHaIM3HPYIOT
JNEKTPUIECKOTO MOJIsI KOHICHCATOPOB pe3ynbTaThl paboThl. KoppekTHpyIoT pe3ynbTaThl AesTeNbHOCTH. [lenaroT BRIBOJEL
33 Tect o Teme | Pemenne 3amau Ha 3akoH Kynona, mpuHIum cynepro3uimy mnoied, | Beibupator Hanbonee sddexTnBHBIE crIOCOOB peneHus 3a1ad. AHAIN3UPYIOT YCBOCHHE
«DIEKTPOCTATHKA) 10 | pacyeT OCHOBHBIX XapaKTePHCTHK 3JIEKTPOCTATHYECKOTO 0N, | MPOrpaMMHOro Marepuaia. OCYIIECTBISIIOT OCO3HAHHOE M IPOU3BOJBLHOE ITOCTPOSHHE
crpykrype TMA 11 (ET'D) TEOPHIO KOHJICHCATOPOB OTBETOB Ha KaYeCTBEHHBIC BONPOCHI B MUCbMEHHO# (hopMme.
34-35

Pezeps Bpemenu (2 )




HpnMepﬂoe TEMATUYECCKOC IVIAHUPOBAHUE JIEKTUBHOI'O IPEJIMETA 110 (])n3mce

(c onpeneieHNEM OCHOBHBIX BH/IOB YUeOHO

JNeATeTLHOCTH 00yYaI0IIHXCs)

11 kaace
Ne Tema ypoka DJIeMeHTBbI codep:KaHus XapakTepucTHKA JeSITeIbHOCTH y4alluXxcs
Pa3)len VIl «OcHoBHEBIE MoAXO0AbI K PCHICHUIO 3a4a4 110 3aKOHAM MMOCTOAHHOI'O TOKa» (6 ‘{).

1 KommnuectBennsle (pacuetHbie) | IIpuemsl pacueTa CONPOTHBICHHS CIOXKHBIX MEKTPHIECKUX CaMOCTOSTENbHO aHATU3UPYIOT YCIOBUS 3a/a4, COCTaBIISIIOT IJIAH PEIISHNUS, YePTIT
3a71a4d Ha 3aKOHBI IIOCTOSTHHOTO | Liemeil. 3aauu Ha OMHCaHUE IEKTPUIECKUX IIeTel TTOCTOSHHOTO CXEMBI 2JIEKTpUUECKUX Leneil. CHCTEMaTU3HPYIOT H3y4eHHOe. BpICKa3bIBalOT B YCTHOI
TOKa 3NEKTPUIECKOTO TOKA C MOMOIIBI0 3akoHa OMa J7Is TIOJTHOM IenH (dopMe cBOE MHEHHE O PallHOHANBHBIX MyTSIX PEHICHUS 3a1a4

2 AJITOpPHUTM pelIeHns 3a1ad ¢ ANTOPUTM pelIeHHs 3a1ad ¢ HCIoIb30BaHueM IpaBui Kupxroda. Vcnons3yroT anropuTM pemieHus 3amad Ha npaBmna Kupxroda mns pacdera Ierner
HCTIONIb30BaHHUEM IIPABHIT MIOCTOSIHHOTO ~ TOKa. AHAQNM3HPYIOT CXEMBl OJIEKTPHYECKHX Ieleid, COCTaBIIIIOT
Kupxroga. SKBHBAJICHTHBIC BAPHAHTHI, OCYLIECTBISIOT CAMOKOHTPOJIb U B3aUMOKOHTPOIIh

3 ANTOpUTM penIeHns 3a1ad ¢ ANTOpPUTM pelIeHuns 3a4ad ¢ UCIOIb30BaHueM IpaBui Kupxroda. Hcnonp3yroT anropuTM pemieHHs 3agad Ha npasuna Kupxroda mms pacuera menert
HCTIONB30BAHUEM IIPABHIT MOCTOSIHHOTO ~ TOKa. AHAIM3HPYIOT CXEMBl OJEKTPHYECKUX IeMed, COCTaBISIOT
Kupxroda. SKBHBAJIICHTHBIC BAPHAHTHI, OCYIIECTBISIOT CAMOKOHTPOIIb U B3aUMOKOHTPOIIh

4 Otxpoiteiid 6ank ['UA 11 (EI'D) | Otkpeiteiii 6ank 'MA 11 (ETD) (Onekrponunamuka). Pemenne | PaGoraror ¢ mHbopMammeldl mo cucreMaTH3alnMy 3amad U3 OTKpbiToro Oanka EI'D mo
(OnexrponrHamMuKa KaueCTBEHHBIX, pacueTHBIX 3a1a4y Ha onpenenenue | onpenencHuo J/JIC M BHYTPEHHETrO CONPOTHBIICHHS MCTOYHHKA TOKa. CaMOCTOSTENBHO

UEKTPOABIKYIIEH CHIIbI HCTOYHUKA TOKa. 3akoH OMa U1t HOJTHON | BBIPabaThIBAIOT allrOPUTMBI iesaTeabHOCTH. KOHTpoIMpyroT npouecc, paboTast B rpyie 110
LeMH. PEIICHHIO 33au C HCHOJb30BaHMEM 3akoHa OMa A MONHOM Lemnu. AHAIU3HPYIOT
pe3yNbTaThl pabOTHI.

5 Mertozs! pemenus KomOunmnpoBaHHBIE 3aJadM Ha ONHCaHWE Ieneld MOCTOSTHHOro | CaMOCTOSATETbHO BBIPAOATHIBAIOT AITOPUTMBI pEIICHHs KadeCTBEHHBIX 3amad. Pemmaror
Ka4eCTBCHHBIX 3aa4 JNEKTPUYECKOTO TOKAa B  JIEKTPOIHTaX, BaKyyMe, Tra3axX, | KaueCTBEHHble 3agaud. KOHTpommpyioT mporecc, paboTas B TIpymne. AHAIH3UPYIOT

MOTYTIPOBOJHUKAX pe3ynbTaThl paboTel. KoppekTupyroT pe3ynbTaThl AesTeNbHOCTH. [lenaroT BRIBOABL

6 Tect no Teme «IlocTosSTHHBII Pemenne 3amau Ha 3aKOHBI IIOCTOSIHHOTO TOKa, PacyeT OCHOBHBIX | BriOuparor Haubonee 3(QekTuBHBIC CrIOCOOB! peleHus 3a1a4. AHAIM3UPYIOT YCBOCHHE
AEKTPUIECKHH TOK» IO XapaKTePUCTHUK SJIEKTPHIECKUX Lienel HporpaMMHOro Marepuaina. OCyIIECTBIAIOT OCO3HAHHOE U IPOU3BOJIBHOE IOCTPOEHUE
crpykrype TMA 11 (EI'9) OTBETOB Ha KaYeCTBEHHBIE BONIPOCHI B MMCbMEHHOI (hopMme.

Paznen VIII «3nekrpoMarHuTHbIC KOJIeOaHUsI U BOJIHBD (5 ).

7 Pemenue 3anaq no teme: «Cuna | Ilpaktuyeckue 3aJaud Ha OINpeJElIEHHE OCHOBHBIX MOHATHH | BriOuparor HanOosee 3¢dexTuBHbIE COCOOBI pelIeHUs 3anad. AHAIU3UPYIOT YCBOSHHUE

Awmmnepa u JlopeHuay. TEOPHU MarHUTHOTro mnousi. [IpaBuiio 1eBoi PyKH IO ONpPEAENCHHUIO | MPOrpaMMHOro Marepuana. OCYIIECTBIISIIOT OCO3HAHHOE M IIPOM3BOJIBHOE IMOCTPOCHHE
HanpaBJICHUS JIeHCTBUS cui Ammepa U JlopeHma. | OTBETOB Ha KaueCTBEHHBIE BOIIPOCH! B YCTHOW M MUCbMEHHOW (opme. Pemraror 3amaun Ha
CamocTosiTenbHas padoTa 0 PENIeHUIO 3aJaHUH TeCTa. onpeaenenue cus Amnepa u JlopeHua.

8 Pemmenue 3agaq mo teme Otkpeiteiit 6ank [TUA 11 (EI'D) «DnexkTpoMarHuTHEIE SBICHUS», | Paborator ¢ wuHbopMmamueid. AHaMM3UPYIOT TEKCTH 3amad. CHCTEMaTH3HPYIOT IO

«MarauTHOE 1oJe. 3a/1a4M 110 TEOPUH MArHUTHOT'O TOJIA. COJCP)KAHMIO, pelaloT 3ajaun B rpymnmnax. OCyIECTBIAIOT CaMOKOHTPONIb U
B3aMMOKOHTPOJIb IPH PELICHNH 33]1a4 110 TeMe «MarHuTHoe mose»

9 MaremaTudeckue TMPpHUEMbIL MaTeMaTHueCKOe ONMHCAHNE MEXaHUYECKUX KOJ'le6aHPIl>’I. Pemenus [/ICHOJ’lb3y}OT BO3MOXXHOCTH MAaTEMATHYCCKOI'O0 aHaJIM3a I OIMMCAaHHuI MCXAaHHUYCCKHX
OTIMCAHMS MEXaHHIECKHX OCHOBHOTO YpaBHEHHsI KoyebaTrensHoro naBmkeHHs. OCHOBHBIE | KoJeOaHWH, aHAMM3UPYIOT PEIICHHS OCHOBHOTO YpPaBHEHHS KOJEOATEIBHOTO JBIDKCHUS.
KoJIeOaHUH. MOHSTHH KOJIeOATeIFHOTO JBIDKCHUS, OCHOBHBIE XapaKTepUCTHKH | Pemialor 3amaum Ha 3aKpeIUIeHHE OCHOBHBIX ITOHSATHH KOJIEOATENbHOTO JBIKEHHS,

MEXaHHYECKUX BOJIH. OCHOBHBIE XapaKTEPHCTHKN MEXaHUIECKUX BOJIH.

10 Pemenue 3amad mo Teme 3amaun pa3HBIX BUJIOB HA OIMCAHME SIBJICHUS 3JIEKTPOMAarHUTHOHW | AHAIM3HPYIOT TEeKCTHI 3agad. Paboraror B rpymme. Pemaror 3amadd pasHEIX BHIOB HA
((QHCKTpOMaFHI/ITHaﬂ UHAYKIUU: 3aKOH SHCKTpOMaFHHTHOﬁ UHAYKIWH, TIPABUIO .HCHL[a, OIIMCAaHUEC ABJICHHUA SHSKTpOMaFHl/ITHOf/i UHAYKIUH. OCyLLICCTBJ'lS[}OT OCO3HAHHOC H
UHAYKIOUSD). Ha OnpeAeIeHue HWHAYKTUBHOCTHU, OSHEPrud MArHuUTHOI'O IIOJIA. IMPOMU3BOJIBHOC NMOCTPOCHUE OTBETOB HAa KAaYCCTBEHHBIC BOIIPOCHI B yCTHOﬁ U TTHChbMEHHON

Du3nyuecKue MOHATHS U TEPMUHBI dhopme.
11 Pemenne 3amad mo Teme Ot1paboTKa TNPAKTHYECKNX HABBIKOB [0 pEIICHMIO 3amad Ha | Mcrmomb3yloT KOMIBIOTEPHBIE W KOMMYHHKATHBHBIE TEXHOJOTHH JUII MOZIENHMPOBAHHMS

«CB00OOIHBIE
JIIEKTPOMATHUTHBIE KOJeOaH s
B KOJIEOATEINEHOM KOHTYPEY.

XapaKTEPUCTUKU DJICKTPOMArHuTHBIX CBO6OI[HI)IX KoJIeOaHuii.

mponecca KoneOaHWi B KoyiebaTensHOM KOHType. COCTaBIISIOT aJTOPHTM HMOCTPOCHUS
peuieHus TakuxX 3amad.  BeiOmpaioT 3¢dexTHBHBIE CIOCOOBI  MaTEeMaTHYECKHX
npeoOpa3oBaHui. AHAIM3HPYIOT PE3yIbTaThl pabOTHI.




Pazgen IX «Pemenue 3amad mo reOMETpUIECKOM W BOJTHOBOM OoNTHKE» (5 1).

12 [Moctpoenne n306paxkeHuii B 3amaun Ha TOCTpOEHHE M300paKeHMH B Pa3IMYHBIX ONTHYeCKUX | BrrOmparor mambonee addexTHBHEBIE CIIOCOOI pemIeHus 3a/1ad MOCTPOCHNE N300paxeHui
ONITHYECKUX CHCTEMaX. CHCTEMax, OIpPEACNICHUIO XapakTepa M300paKeHHs, pacyeTy | B Pa3IMYHBIX ONTHYECKHX CHCTEMaxX, ONpENeNIeHHIO XapakTepa H300pakeHHs, pacdeTy
YBEIMYEHHS OIITHUSCKUX CUCTEM. YBEIMYCHHSI ONTHYECKHX cHCTeM. OCYIIECTBISIIOT OCO3HAHHOE U IPOU3BOJIBHOE
MOCTPOSHUE OTBETOB Ha KayeCTBEHHBIE BOIPOCHI B YCTHOHM WM NMHUCBMEHHOH (opme 1o

BBIOODY.

13 Pemenne npaxkTuueckux 3agay OTpaboTka NPaKTUUECKUX HABBIKOB 10 PEIICHUIO 3aad Ha 3aKoHbl | MIryT camocToaTensHO 3G (EKTHBHBIE TyTH MOCTPOSHHH HM300paXKeHUH B KIACCHYECKUX
10 TEOMETPUUECKOH ONTHKE. TEOMETPHIECKOH ONTHKA ONITHYECKUX ycTpoiicTBax. PaGorator B rpynmax. OTpabaThIBalOT MPAaKTHYECKHE HABBIKA

COCTaBJICHUSI XapaKTEPUCTHK H300pakeHWMil B TOHKUX JMH3aX. CHCTEMaTH3HpYIOT U
KJIACCUDHUIUPYIOT H300paKESHUI

14 3amauu pa3HbIX BUIOB Ha 3agaun Ha CBOWCTBA 3JEKTPOMArHUTHBIX BOJH: MHTepdepeHims, | BeiOouparor Haumbonee >QeKkTuBHBIE CHOCOOBI pelIeHus 3agad  Ha  CBOMCTBa
CBOMCTBA AIIEKTPOMATHUTHBIX JupaKLys, HOJSPU3aLHA. JNIEKTPOMArHUTHBIX BOJH. OCYLIECTBIAIOT OCO3HAaHHOE M IPOU3BONBHOE IOCTPOCHHE
BOJIH. OTBETOB Ha KAYECTBEHHbIE BONIPOCHI B YCTHOH MII MMChbMEHHOH (popMe 10 BEIOODY.

15 3amauu pa3sHbIX BHIOB Ha 3amaun Ha CBOWCTBA 3JEKTPOMATHUTHBIX BONH: MHTepdepeHnms, | Beidomparor Hambonee d(QeKkTuBHBIE CHOCOOBI pemieHHs 3agad Ha  CBOMCTBa
CBOMCTBA AJIEKTPOMATrHUTHBIX JTudpaKIys, TOIIpU3aLys. JIEKTPOMArHUTHBIX BOJIH. OCYyIIECTBIAIOT OCO3HAaHHOE M IIPOU3BOJIEHOE IOCTPOCHHUE
BOJIH. OTBETOB Ha KaYeCTBEHHBIE BOIIPOCHI B YCTHOH MIIM NHChbMEHHOW (opMe 10 BEIOODY.

16 Tect mo teme «Pemenue 3amau | KadecTBeHHBIe, KOJMYECTBEHHBIE, TBOpYECKHE 3amaud 1o | Breiduparor Hamboiee sddexTnBHBIE cOCOOBI penieHus 3a1ad. AHAIN3UPYIOT YCBOCHHUE
1o TeOMETPHUIECKO U | TEOMETPUIECKOIl ONTHKE. IporpaMMHOro Marepuana. OCYIIECTBISIFOT OCO3HAHHOE U ITIPOU3BOJIBHOE MOCTPOCHHUE
BOJIHOBOM OIITHKE) o OTBETOB Ha KAYECTBEHHBIE BOIIPOCHI B MMCEMEHHOH (hopme.
crpykrype 'MA 11 (ET'D)

Paznen X «Penrenue 3ana4 o KBaHTOBOW QU3HMKe U aTOMHOM puzuke» (7 1).

17 [Ipumenenne ypaBHeHHUs | 3amaud Ha Teopuio GoToddpderra, Ha ypaBHeHHE DWHIITEHHA 11t | AHAIM3 (GOpMyIHPOBOK (U3MUECKUX 3aKOHOB A (oTod(ddexra. YsICHEHHS HX CMbICTa
OiinmreitHa a1 ¢porodpdexra | horoaddexra. IIpH peneHn  3aaa4. Vmyt caMocTosTenbHO 3 heKTHBHBIE TyTH MOCTPOCHUS PEIICHHN B
B PEIICHHUH 33/1a4. 3aJadax Ha 3aKOHBI QoTodddexra. PaboratoT B rpynmax. OTpabaTeiBalOT MpaKTHYECKHE

HaBBIKU aHaJIM3a YCJIOBHS 3a/1ad.

18 Pemienne 3amau  Ha pacuer | 3agauM HA pacueT XapaKTEPHCTHK (OTOHOB, CBETOBOE MaBlicHHe U3 | PaboTaloT ¢ mMOHATHiHBIM ammapaToMm, ¢ uHpopmaiumend u3 Otkpbeitoro Oanka EID.
XapaKTEPUCTUK ¢dotoHoB, | oTkpbiToro 6anka F'UA 11 (EI'D). AHanmM3UpyIOT pe3yibTaTthl paboThl. Pemaior pacuerHsle 3amaun. KoppekTupyiot
CBETOBOE JIaBIeHHUE u3 pe3ynbTaThl AesTenbHOCTH. JlemaroT BeIBOABL CHCTEMAaTH3HPYIOT MaTepHal pacdeToB
oTkpeiToro Oanka [MA 11 XapaKTEePUCTHK (HOTOHOB, CBETOBOTO JIaBICHHS.

(ETD).

19 Pabora ¢ TepmuHonoruei mpu | 3amayd Ha MOJIENH aTOMOB M HOCTYJ1aThl bopa. CaMOCTOSITENNEHO ~ BBIPAa0ATHIBAIOT ~ aJTOPUTMBI  NPAKTHYECKOH  JesTENbHOCTH.
peuieHnH 3amad  Ha  MOJEIH Kontponupytor mnpouecc, pabotas B rpymmne. PaboTaioT ¢ NOHATHHHBIM aIapaToM.
aTOMOB U mocTynats! bopa. AHaNMM3UPYIOT pe3ynbTaThl paboTel. KOppeKTHPYIOT pe3ynbTaThl AesiTeNnbHOCTH. [lenaoT

BBIBOZIbL. CHCTEMATH3HPYIOT MaTepHall.

20 Tectr mo Tteme «CBeroBble | PemeHne 3amad Ha pacyeT OCHOBHBIX XapaKTEPHCTHK KBaHTOB W | Paboraror ¢ mH(OpManmeil mo MOBTOpPEHHIO MaTepHaia Mo Teme. BriOupaioT Hambosee
KBaHTB», «ATOMHas (U3MKa» | CTPOECHHUE aTOMa. 3¢ GEeKTHBHBIE CHOCOOBI pEIIeHUs 33Ja4. AHATM3HPYIOT YCBOCHHE MPOTPaMMHOTO
o ctpykrype IT'UA 11 (ETD). Marepuana. OCYIIECTBISIOT OCO3HAHHOE M MPOU3BOJIBHOE IIOCTPOCHHE OTBETOB Ha

Ka4eCTBEHHBIC BONIPOCHI B MICEMEHHOH opMe.

21 Anroput™m peineHust 3amad Ha | [IpaBunma cMemieHust st Bcex BHAOB pacmaza. MexanusMm | CtpykrypupyiorT 3HaHus. CaMOCTOSTENbHO CO3/Al0T CHOCOOBI pelieHHst mpobiieM
HaIMcaHue peakiuii | OCyHIECTBICHHsS  IpOLECCOB  pacmajga.  EcTecTBeHHas M | TBOPYECKOrO M IIOMCKOBOTO Xapakrepa. lIpeayiaraloT aaroputM penieHus 3ajad.
panavoakTUBHOIO pacmaja, Ha | MCKYCCTBEHHas paJHOaKTUBHOCTb. KoppekTupyroT, OLeHHBAIOT AEHCTBUS MapTHepa. AHAIM3UPYIOT Pe3yNbTaThl PELICHUS
3aKOH PagroaKTHBHOTO 3amad.
pacmaga

22 Pemenne 3amad Ha 3akoHBI | 3ajaud Ha pacdeT SHEPreTHUecKOro BBIXOJA SAEpHBIX peakmuii | PaGoraror ¢ wHpopmarmeil. CHCTeMaTH3MPYIOT CBOM 3HAHUS II0 TEOPHH CTPOCHUS
GM3WKN  aTOMHOTO  sijpa U3 | aHAJIOTHYHEIE ITO comepxkanmio 3amadam Ha [MA 11 (EI'D). aTOMHOTO siZipa M IPEeBpalieHus aTOMHBIX saep, paboras B rpymmne. CHCTEMaTH3UPYIOT
Otkpsitoro Oanka EI'D. 3agauu u3 OTkpeiToro 6anka EI'D mo treme. AHanu3upyroT pe3ysbTathl. J{earoT BEIBOABL.

23 Tectr mo Tteme «Crpoenue | KadecTBeHHbIC, KOINYECTBEHHbIC, TBOPYECKHE 3aauu 10 siepHOil | BreibupatoT Hambosee 3ddexTnBHbIE cOCOOBI penieHus 3a1ad. AHATN3UPYIOT YCBOSHUE
aTOMHOTO  siipa.  SlmepHble | ¢usmke. nporpaMmHoro matepuana. OcymIecTBISIOT OCO3HAHHOE U INPOM3BOJIBLHOE IOCTPOCHHE




peakuuu» 1o crpykrype I'MA
11 (EI'D).

OTBETOB HAa KAa4YECTBCHHBIC BOMPOCHI B NMHCHMEHHOW (opMme. AHAIM3UPYIOT OTBETHI B
pacueTHbIX 3aga4ax. [leaaioT BBIBOJIBL.

Paznen XI «Pemenue 3ana4. [loagroropka k 'MA 11 (EI'D)» (10 u).

24 Crneundukauns u kogudukatop | Crenupukanus U KOAUPHKATOP KOHTPOJIBHBIX H3MEPUTENbHBIX | MIIyT W BBIACTAIOT HEoOXOomuMyl0 HH(GOPMALHUIO Ui OCO3HAHUS TOrO, MO KakoMy
KHM s mpoBemeHHss B | MaTepuaoB IJIsI IPOBEICHUsS] B COOTBETCTBYIoIIeM rogy EI'D mo | mpuHLIUIY CKOHCTPYHpPOBaHBI KOHTPOJIbHO-U3MEPUTENbHBIE MAaTepHaNbl A SK3aMeHa I10
cootBercTByouleM roay I'MA | ¢usmke. ¢uszuke B 11 xiacce. CiayImaroT y4uTess, BCTYHAlOT B JUAJIOT, YIaCTBYIOT B KOJUIEKTHUBHOM
11 mo pusuke o0cyxaeHnH Bornpoca. OTBeYaroT Ha BONIPOCHL.

25 HemoBepcus KOHTPOJBHBIX | JleMOBepCHs KOHTPOIBHBIX H3MEPHUTEIBHBIX MaTEPHAIIOB IJIS Wmyr w BepemnstioT HeoOxoxumyro uHpopmarmio. CocTaBiusioT HHOOPMAIUIO U3
N3MEPHUTEIbHBIX ~ MaTepHalioB | NpOBeJeHUs B cooTBeTcTBYRomeM rogy ['MA 11 no dusnxe. «Crnemudukannm» u  «Komudukaropa» ¢ comepxanueM «Jlemoepcum». Ciymaror
ULt MIPOBEAEHUS B YUHTEIs], BCTYIAIOT B JHAJIOT, YJacTBYIOT B KOJUIEKTHBHOM OOCYKAEHHH COMAEpPIKaHHS
cooTBeTCTBYIOIeM Tony I'MA KHM. OtBeyaroT Ha BOIIPOCHIL.

11 mo pusuke

26 Pemenne TPEHUPOBOUHBIX | TPEHHPOBOYHBIC KOHTPOJIBHO-M3MEPUTENIbHBIE MaTepHanbl 10 | BeiOuparor Haubosee 3dekTHBHBIE CIOCOOB! pEIIeHHs 3a/1ad. AHATHM3UPYIOT YCBOCHUE
KoHTponbHO-U3MepUTENEHBIX ctpykrype [MA 11 (EI'D). MporpaMMHOT0 Martepuana. Pemaror 3amadn. Mcnoip3yloT Bce BO3MOXKHBIE MOIXOIBI K
MaTepHuaioB no crpykrype [MA peLIeHHIO 3a1a4. AHATM3UPYIOT OTBETHI B paCYETHBIX 33/1auax. J(enaloT BEIBOABL.

11 (EI'9)

27 Pemenne 3amau 1 wactm mno | 3amauw mo Ty | YacTH KOHTPOJIBHO-M3MEpPUTENbHBIE MaTepuaisl | BeidupatoT Hambosnee sddexTnBHBIE crOCOOBI penieHus 3aqad. AHAIU3UPYIOT YCBOCHHUE
TUIY Kontponsno- | mo crpykrype THA 11 (EI'D). MporpaMMHOT0 Martepuana. Pemaror 3amadn. Mcnoip3yloT Bce BO3MOXKHBIE MOIXOIBI K
U3MEPUTEIbHBIX ~ MaTepHaloB pelIeHuIo 3a1a4. AHAIM3UPYIOT OTBETHI B PACUETHBIX 337a4ax. [leTaioT BBIBOIBL.

o ctpykrype 'UA 11 (EI'D) 10 3aannii Ha YCTaHOBJICHHUE COOTBETCTBHS M MHOXKECTBEHHBIN BBIOOD, B KOTOPBIX OTBETHI
HEOOXOIMMO 3aIUCaTh B BUJE NOCIEAOBATEIEHOCTH IUPP.

28 Pemenne 3amau 1 wactm mno | 3amauw mo Ty | YacTH KOHTPOJIBHO-M3MEpPUTENbHBIC MaTepuaibl | BeidupatoT Hambosnee addexTnBHbIE crIOCOOBI penieHus 3a1ad. AHAIN3UPYIOT YCBOCHHUE
THITY KonrponsHo- | mo crpykrype A 11 (ETD). IIpOrpaMMHOro Marepuana. Pemaror 3amadu. Mcnosb3yloT Bce BO3MOXHBIE HMOJXOIBI K
HU3MEPHUTEIbHBIX ~ MaTepHalioB peLIeHHIO 3a1a4. AHATM3UPYIOT OTBETHI B 3aJaHNSX Ha YCTAHOBJICHHE
no crpykrype T'HA 11 (EI'D) COOTBETCTBHUS M MHOKECTBEHHBIH BBIOOD, B KOTOPBIX OTBETHI HEOOXOIMMO 3aMncaTh B

BHJIE ITOCJIEIOBATENHFHOCTH I (.

29 Pemenne 3amau 2 wacth mo | 3amaud MO TUMY 2 YacTH KOHTPOJIBHO-W3MEpPUTENbHBIE MaTepraisl | BeiOuparor Hanbonee 3dpdekTuBHBIE CIOCOOBI penieHus 3aa1a4. AHAIM3UPYIOT YCBOSHHE
TUITY Kontponsro- | mo crpykrype T'UA 11 (EI'D). nporpaMMHoOro marepuana. Pemaror 3agaun. Mcronb3yloT Bce BO3MOXKHBIE MOAXOJIBI K
HU3MEPHUTEIbHBIX ~ MaTepualioB pELICHHIO 3anay. AHaIN3UPYIOT OTBETHl B 3aJaHUSIX, OOBEIMHEHHBIX OOIIMM BHIOM
no crpykrype T'MA 11 (EI'D) JISITENILHOCTH — pelleHHe 3a/1a4 (3a1aHus C KpaTKUM OTBETOM).

30 Pemenne 3amau 2 wacty mno | 3amayM 1o THIY 2 YacTH KOHTPOJbHO-M3MEpPUTENbHbIE MaTepuaibl | BeidupatoT Hanbosee 3ddexTnBHbIE cOCOOBI penieHus 3a1a4y. AHAIN3UPYIOT YCBOCHHUE
TUITY KontponsHo- | 1o crpykrype [MA 11 (EI'D). IpOrpaMMHOro MaTepuana. Pemaror 3agauu. Vcmonb3yroT Bce BO3MOXKHBIE MOAXOMIBI K
W3MEPHUTENbHBIX ~ MaTepHaloB penieHmIo 3agad. AHAIM3UPYIOT OTBETHl B 33JaHUSAX, OOBEIMHEHHBIX OOMUM BHIOM
o ctpykrype T'UA 11 (EI'D) NeSITeTbHOCTH — pELIeHHe 3anad, A KOTOPBIX HEOOXOOMMO MPUBECTH Pa3BEPHYTHIH

OTBeT.

31 Pemenne 3amau 2 wactM mno | 3amayd 1o THIY 2 YacTH KOHTPOJbHO-M3MEpPUTENbHbIE MaTepuaibl | BeidupatoT Hanbosee 3ddexTnBHbIE cOCOOBI penieHus 3a1a4y. AHAIN3UPYIOT YCBOCHHUE
TUITY KontponbsHo- | 1o crpykrype A 11 (EI'D). IpOrpaMMHOro MaTepHuana. Pemaror 3agauu. Mcnonb3yroT Bce BO3MOXKHBIE HOAXOJBI K
HU3MEPHUTEIbHBIX ~ MaTepHalioB pELICHHIO 3anay. AHaIN3UPYIOT OTBETHl B 3aJaHUSIX, OOBEIMHEHHBIX OOIIMM BHIOM
no crpykrype 'HA 11 (EI'D) JeSITENbHOCTH — pEeLIeHHe 3ajad, IJIs KOTOPBIX HEOOXOIMMO MHPUBECTH Pa3BEPHYTHIN

OTBeT.

32-33 | 3auér mo Teme «Pemenue | KonTponbHO-m3MepuTenbHbIe MaTepuansl mo crpykrype I'MA 11 | Beibupator mHambomnee 3¢ ¢deKTHBHEIE CIOCOOB! pemeHns 3aaad. AHATM3HPYIOT YCBOEHHE
3amau. Iloxroroska k 'MA 11 | (ETD) nporpaMMHOro Marepuana. OCYIIECTBISIIOT OCO3HAaHHOE W IIPOM3BOJIFHOE MOCTPOCHHUE
(EI'D)». OTBETOB HA KaYEeCTBEHHBIE BOIIPOCH B MMCEMEHHOH (hopMe.

34-35
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