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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uMke Ha ypOBHE CpeIHEro oO0Iero ooOpa3oBaHUsS pa3pabOTaHa HAa OCHOBE IOJOXKEHUH H
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTesibHON mporpammel, npeactaBieHHbix B PI'OC COO, a takxke
¢ yuétoM (enepanbHoi pabouelt nmporpaMmbl Bocriutanus u KoHueniuu npenojiaBanus yueOHoro npeamera «Ouszmka» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit @eaepannu, peanu3yomnx OCHOBHbIE 00pa30BaTeIbHbIE MIPOrPAMMBI.

[Iporpamma mno ¢usuke ompenenseT 00sA3aTeNbHOE TMPEAMETHOE COAEp)KAHHE, YCTaHABIMBAET PEKOMEHIYEMYIO
NOCJIEIOBATENIbBHOCTh U3YyUYEHUS TEM U Pa3/iesoB y4eOHOTO MpeAMeTa ¢ YUETOM MEXKINPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBs3€H, JIOTMKM Yy4eOHOro mpolecca, BO3pPacTHBIX ocoOeHHocTel oOyuaromuxcsa. [Iporpamma mno ¢usuke naér
Npe/ICTaBIIEHUE O LENsIX, COACpKAHUU, O0IIel cTpaTeruu o0yueHHUs, BOCIUTAHUS U Pa3BUTHs O00YyYaIOLIUXCsl CPECTBAMU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuyenue kypca Gpu3uku yriyOGiaEHHOIO ypOBHS MO3BOJISET peajn30BaTh 3a7adyd NpodeccHOHaIbHOW OpUEHTAIUH,
HAIPaBJICHO HAa CO3J]aHUE YCIIOBUU ISl MPOSBIICHUS CBOUX WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEH KaKIIbIM
oOy4JaromumMcsi, KOTOpPhIE HEOOXOAUMBI Ui MPOAODKEHHs oOpa3oBaHHUS B OpraHu3alusax NpodecCHOHATIBLHOTO
00pa30BaHus M0 PANTUYHBIM GUZUKO-TEXHUUYECKUM M MHKEHEPHBIM CTICIIMAIbHOCTSIM.

B nporpamme no ¢usuke onpeaensroTcs MIaHUpyeMble pe3ylbTaThl OCBOCHUS Kypca (U3MKU Ha YPOBHE CpPEIHETO
oOmiero oOpa3oBaHUsA: JIMYHOCTHBIC, METANpeIMETHbIE, TMpeAMeTHbie (Ha yrayoméHHom ypoBHe). Hayuno-
METOJI0JIOTUYECKON OCHOBOM Jisi pa3paboTKu TPEOOBAHMI K TMUHOCTHBIM, METANPEAMETHBIM U MIPEIMETHBIM pe3yJbTaTaM
00ydJaromuxcs, OCBOMBIIKNX MPOTpaMMy I10 (U3UKE Ha YPOBHE CpeaHEro obImero oOpa3oBaHus Ha yriyOJIEHHOM YpPOBHE,
SBJISIETCS CUCTEMHO-/IESITEIbHOCTHBIN TOIXO/.

[Iporpamma no usmke BKIIOYAECT:

IUTAHUPYEMBbIE pe3yIbTaThl OCBOCHUS Kypca (PU3MKU Ha yriIyOJIEHHOM YPOBHE, B TOM YHCIIE IPEIMETHBIE PE3YIbTaThI
0 TOJiaM OOy4YEeHHS;

cojiepkanue yuyeoHoro npeamera «O@u3nkay mo rogaM 00y4yeHus.

[Iporpamma 1o ¢u3uKe WMEeT MPUMEPHBIN XapakTep W MOXKET OBITh HCIIONB30BAHA YUUTEIAMH (UMK IS
COCTAaBJIEHUS CBOUX pabOYMX MIPOrpaMM.



[Iporpamma 1o (Qu3uMKe HE CKOBBIBAET TBOPYECKYI0 MHMIIMATHBY YUMUTEJIEH U MPEIOCTABISET BO3MOXKHOCTH JUIS
peanu3anuu pa3IMYHbIX METOAMYECKHX IMOAXOJOB K MpENnojaBaHUI0 (DU3UMKU HA YriayOJEHHOM YPOBHE IMpHU YCIOBUHU
COXpaHEeHUs 0043aTENIbHON YaCTH COJAEPKAHUS Kypca.

®du3rka Kak Hayka O HaumboJsiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyNAas B KayecTBE y4eOHOro mpeaMera B ILIKOJIE,
BHOCUT CYIIECTBEHHbIM BKJIAJ B CHCTeMY 3HaHMM 00 okpyxatomeM wMupe. [koapHBIM Kypc Qusukun —
CUCTEMOOOPA3YIOIINI JIJIs1 €CTECTBEHHO-HAYYHBIX y4E€OHBIX NPEIMETOB, OCKOJIbKY (DM3UUYECKHE 3aKOHBI JIEKAT B OCHOBE
IPOLIECCOB U SIBJICHUM, M3ydaeMbIX XUMHUEH, Ouonoruei, ¢usmdeckoil reorpadueir u acrponomueid. Mcnonb3zoBanue u
aKTUBHOE MpPUMEHEHUE (PU3MUYECKUX 3HAHWM OMpeaesnsao XapakTep W OypHOE pa3BUTHE PAa3HOOOpPA3HBIX TEXHOJIOTHI B
cdepe dHepreTUKU, TPAaHCTIOPTa, OCBOEHUS KOCMOCA, MOJIYYeHHs] HOBBIX MAaTEPUAIOB C 3aIaHHBIMU CBOMCTBaMU. V3yueHue
(Gu3MKM BHOCUT OCHOBHOW BKJIaJd B (OPMHPOBAHUE ECTECTBEHHO-HAYYHOM KapTHHBI MHUpa O0O0ydyaromerocs, B
dbopMHUpOBaHUE YMEHHM NMPUMEHSTh HAYYHBIM METOJ] TO3HAHUS TIPU BBHITOJIHEHUH UMH YYEOHBIX HCCIICTOBAHMI.

B ocHoBy kypca ¢u3MKKM Ha ypOBHE CpEIHEro oOIIero oOpa3oBaHMs TOJOXKEH pAl HJEH, KOTOpble MOKHO
paccmMaTpuBaTh Kak MPUHLHUIIBI €70 TOCTPOCHUS.

Hoea yenocmnocmu. B COOTBETCTBUM C HEMl KypC SIBISIETCS JIOTUYECKH 3aBEPLIEHHBIM, OH COAEPKUT MAaTepHUall U3
BCEX pa3zienoB (HU3MKHU, BKIIFOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (U3HKH.

Hoea zenepanuzauyuu. B cooTBeTCTBUM ¢ HEW maTepuan Kypca (Qu3nku oObeIWMHEH BOKPYr (PU3UUECKUX TEOPHUH.
Benymum B Kypce aBiseTcss popMUPOBaHUE MIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECCTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanoiaraeT UCIOIb30BaHUE TYMaHUTAPHOTO MOTEHITMAIA GHU3NIECKON
HAyKHU, OCMBICIICHHE CBSI3U Pa3BUTHUS (DU3UKU C PA3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU U
AKOJIOTUYECKUMHU MPOOIEeMaMHU.

Hoea npuknaonou nanpaenennocmu. Kypc Qusuku yrmyOon€HHOTO YpOBHS MPEIOIaraeT 3HAKOMCTBO C ITUPOKHM
KPYI'OM TEXHMYECKHUX M TEXHOJIOTMYECKUX IPUIIOKEHUN M3YyYEHHBIX TEOPUM M 3aKOHOB. lIpu 3TOM paccmartpuBaroTcs Ha
YPOBHE OOIIMX NPEICTABICHUN U COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea 3konozuzayuu peanusyercs MoCpeiCTBOM BBEICHHUS 3JIEMEHTOB COAEPKAaHMsI, OCBAIIEHHBIX YKOJIOTHUYECKUM
npobiieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHUEM TEXHUKH M TEXHOJOTHH, a Takke 00CyXIeHus mpoodiem
paIMOHAIBHOTO IPUPOOTIONB30BAHMS U SKOJIOTHUECKOM 0€30MacHOCTH.



OcBoeHue cofepKaHusl TPOTPaMMBl TI0 (PU3MKE JODKHO OBITh TIOCTPOCHO HA MPHUHIUIAX CHCTEMHO-
JESATENBPHOCTHOTO Moaxoaa. Jis pusuku peanuzanus 3TUX TPUHITUIOB 0a3upyeTcs Ha UCTIOIb30BAHUH CAMOCTOSTEILHOTO
HKCIIEPUMEHTA KaK MOCTOSHHO JeHCTBYIoLIEro gakropa ydeOHoro npouecca. [Jns yriayO6néHHOro ypoBHS — 3TO cHUCTeMa
CaMOCTOSITEIILHOTO YYCHHUYECKOTO JKCIIEPUMEHTA, BKIIFOYAIOIICTO (DPOHTAIBHBIE YYCHHUYECKHUE ONBITHI MPU H3YYCHUHU
HOBOTO Marepualia, JabopatopHbie paOOThl M pabOThl MpakTUKyma. IIpu 3TOM BO3MOXHBI JBa crioco0a peanu3aluu
¢u3znueckoro mpakTukyma. B mepBoM ciiydae mpakTHKyM npoBoauTtcs aubo B konue 10 u 11 kmaccos, nubo mocne
IIEPBOTO M BTOPOTO TOJYTOAMM B KaKIOM W3 ITHUX KJIaccoB. BTopoii crmoco® — 3T0 mHTEerpaius paboT MpakTUKyMa B
CUCTEMY JIa0OpaTOPHBIX pabOT, KOTOpbIE MPOBOISATCS B Ipoliecce M3yuyeHus paszzgena (temsl). [Ipu sTom mox padoramu
OpAaKTUKyMa TOHHMAETCd CaMOCTOATEIbHOE HCCIEAOBaHUE, KOTOpOE IMPOBOJUTCA IO PYKOBOJACTBY CBEPHYTOTO,
000061€HHOTO BH1a 6€3 MOIIaroBo HHCTPYKITUH.

B nporpamme 1o ¢u3uke cucTeMa Y4eHHYECKOTO SKCIIEPUMEHTA, J1a00paTOPHBIX PabOT M MPaKTHKyMa IMPeJICTaBlICHA
SAMHBIM TIepeyHeM. BBIOOp TeMaTHKU JIJIS STUX BUJOB YUYCHHUYCCKUX MPAKTUYCCKUX PAaOOT OCYIIECTBISAETCS YYaCTHUKAMMU
o0pa3oBaTeIBLHOrO Mpoliecca UCXOAS U3 OCOOEHHOCTEH MOYPOYHOTO TUIAaHMPOBAHMS U OCHAIleHUs kabuneta ¢pusuku. [1pu
TOM OOECIeYMBAETCS OBJAJCHUE OOYyYalOUIMMUCS YMEHHUSMHU TMPOBOAUTH TPSIMbIE W KOCBEHHBIE H3MEpPEHHS,
UCCJIEIOBAHUS 3aBUCUMOCTEHN (PU3MUECKUX BEIMYMH U TTIOCTAHOBKY OMBITOB IO MPOBEPKE MPEIOKEHHBIX THIIOTE3.

Bonbinoe BHUMaHUE yensieTcsl PEHICHHIO pacu€THBIX M KauyeCTBEHHBIX 3anad. [Ipm stom 1iis pacu€THbIX 3a1ad
PUOPUTETOM SIBIISIFOTCS 3a7]a4M C SIBHO 3aJJaHHOM U HESBHO 3aJJaHHON (PU3UYECKON MOJIENBIO, TTO3BOJISIONINE MPUMEHSThH
M3YYCHHBIC 3aKOHBI U 3aKOHOMEPHOCTHU KaK M3 OJHOTO pa3jesia Kypca, Tak U HHTETPUpPYs MPUMEHEHHE 3HaHUM U3 Pa3HBIX
pasnernoB. s KauyeCTBEHHBIX 3ajlad TMPUOPUTETOM SIBISIIOTCS 3aJaHusl Ha OOBSICHEHHE/MpeNCcKa3aHue MPOTEKAHUS
bu3nuecKnX SBICHWA W TPOIECCOB B OKPYXAIOUIEH XU3HU, TpeOyromue BhIOOpa (U3MUECKOW MOJEIH IS CUTyaIluu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanusmMu ®@I'OC COO k MarepuanbHO-TEXHHUYECKOMY OOECIICUCHHUIO Y4eOHOTO Iporiecca
Kypc (u3ukud yriiyOJIEHHOTO YPOBHSI Ha YPOBHE CpEIHEro oOmero o0pa3oBaHUsS JIOJDKEH H3y4daThCsS B YCIOBUAX
peaMeTHOTO KabuHeTa. B kabunere Gpu3uku M0KHO OBITH HEOOXOAMMOE JIa00paTOpHOE 000PYTIOBAHUE JIJISI BBHITIOTHEHUS
YKa3aHHBIX B MporpamMme Mo (U3NKE YYCHHUYECKUX OIBITOB, JTAOOpATOPHBIX PabOT W pabOT MpakTUKyMa, a TakKke
JEMOHCTPALlMOHHOE 000PYI0BaHHUE.



JlemoHCTpanmonHoe obopyaoBaHue (popMUPYETCS B COOTBETCTBUU C MPUHITUTIOM MHUHUMAIBHON TOCTATOYHOCTH U
oOecreuynBaeT IMOCTAHOBKY IEPEUYHCICHHBIX B IMporpaMMe Mo (DU3UKE KIFOYEBBIX JAEMOHCTpAIMil IS MCCIIECIOBAHUS
M3Yy4aeMbIX SBJICHUH U TIPOIECCOB, SMIUPHICCKUX U (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TTPUMCHCHHH.

JlaGopaTtopHOoe 00OpymOBaHHE [JIi YYEHUYECKHX NPAKTHYCCKUX pPabOT (POPMUPYETCS B BHIAE TEMATHUCCKUX
KOMITJIEKTOB M OOCCIICUMBACTCS B pacy€éTe OMHOTO0 KOMILIEKTa Ha JBYX OOydarommxcs. TeMaTHuecKhe KOMILICKTHI
1ab0opaTOpHOTO O00OPYAOBAHUS JOKHBI OBITH TIOCTPOCHBI HA KOMIUICKCHOM HCIIOJIB30BAaHUM AHAJIOTOBBIX M IHU(POBBIX
nprOOpPOB, a TAKIKE KOMITBIOTEPHBIX H3MEPHUTEIIBHBIX CHCTEM B BHJIE ITU(POBBIX JTaOOPATOPHiA.

OCHOBHBIMH TIEJISIMHA U3yYCHUS (PU3UKH B 00IIeM 00pa30BaHUU SIBIISFOTCS:

dbopMHUpOBaHUE WHTEpPECa W CTPEMJICHUS OOYyYaIOIUXCSd K HAYYHOMY HW3YUYEHHUIO TPHUPOABI, Pa3BUTHE WX
MHTCIICKTYaIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

pa3BHTHE TPEJACTABICHUA O HAyYHOM METOJIC MO3HAHWS W (POPMHUPOBAHUE MCCIICOBATCIIBCKOTO OTHOIICHUS K
OKPYKAIOIIUM SIBIICHUSIM;

dopMupoBaHUE HAYYHOTO MHUPOBO33PECHHS KaK pe3ybTaTa H3yueHHUs] OCHOB CTPOCHUS MaTepuu U (QyHIaMEHTAIbHBIX
3aKOHOB (PM3UKH;

GopmMupoBaHuEe YMEHUI OOBSICHSITH SIBIICHUS C UCTIONB30BaHHEM (DPU3NICCKUX 3HAHUN U HAYIHBIX JI0KA3aTEIbCTB;

dopMupoBaHUe MpEACTABICHUHN O POIH (PU3UKHU I PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TMPEACTABICHUH O BO3MOXHBIX cepax Oymymiedl mpodeccHoHATbHOW eATEIBHOCTH, CBSI3aHHBIX C
(GU3NKOH, MOATOTOBKA K JalIbHEHIIIEMY OOYUCHHIO B 3TOM HAIPaBJICHUH.

JIOCTH)KEHHE 3TUX Ieeid 00ecreunBaeTcss pPelieHueM CIICIYIOINUX 3a/1ad B MPOIecce M3YYeHHUs Kypca (U3MKH Ha
YPOBHE CpeHero 001ero oopa3oBaHus:

MPUOOPETEHHE CUCTEMBI 3HAHUN 00 00mUX (PU3UYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUAX, BKIIOYAsT MEXaHUKY,
MOJIEKYJISIPHYIO (DU3HKY, DTIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY M DJIEMEHTHI aCTPODU3UKY;

dbopMupoBaHUE YMEHUHN MIPUMEHSATh TEOPETHUECKUE 3HAHUS JJII OOBSICHEHUS (PU3UUECKUX SBICHUN B IPUPOJAC U IS
MPUHATHS TIPAKTUIECKUX PEIICHUH B TOBCEHEBHOM KU3HMU;

OCBOCHHE CTIOCOOOB PEIICHUS PAa3IMYHBIX 33724 C SIBHO 3aIaHHON (PU3NYECKO MOAEIBIO, 3a71a4, TI0Ipa3yMEBAIOIINX
CaMOCTOSITETILHOE CO3/IaHMe (PU3NYECKOW MOJENH, aJCKBATHOW YCIOBHUSM 3a/Jadd, B TOM YHCJE 3a7a4 HHKEHEPHOTO
XapakTepa;



MOHUMaHUe (PU3NYECKUX OCHOB U MPUHIUIIOB JE€HCTBUS TEXHUUYECKUX YCTPOMUCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX
BIIMSIHUS HA OKPY>KAIOLLYIO CPENY;

OBJIaJICHUE METOJaMHU CaMOCTOSITEJIbHOTO IJIAHWPOBAHUS U MPOBEJAEHUS (PU3NYECKUX HKCIEPUMEHTOB, aHaIu3a U
MHTEpIpEeTaluy nHHOpMAIUH, OTIPEEICHHS JOCTOBEPHOCTH MOJYYEHHOT'O PE3YIbTaTa;

CO3JJaHHE YCJIOBUH ISl PA3BUTHUS YMEHUI MIPOEKTHO-UCCIIEIOBATENBCKON, TBOPUECKON NEATEIBHOCTH;

pa3BuTHE UHTEpeca K chepam npodecCuoHaATBHOMN eI TEHLHOCTH, CBI3aHHOMN ¢ (DU3UKOM.

B cootBerctBuM ¢ TpeboBanussMu GI'OC COO yriny06n€HHbIN YpOBeHb U3yueHUs yueOHoro npeamera «dusnka» Ha
YpOBHE CpeJlHero odiiero o0pa3oBaHus BhIOMpaETCs 00y4YalOIUMHUCS, MJIAHUPYIOIMMH MPOJIOJKEHHEe 00pa30BaHMs IO
CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOTO TPODUIIS.

Ha uzyuenne gusuku (yrayOn€HHBIN YpOBEHB) Ha YpPOBHE cpefHero oliiero odpazoBanust otBoauTcs 340 yacos: B
10 ximacce — 170 gacoB (5 yacoB B Heneno), B 11 kimacce — 170 yacoB (5 4acoB B HEJEINIO).

[Ipennaraemsplii B mporpamMme 10 (QU3MKE TMepedyeHb JIa0OpaTOPHBIX M MPAKTUYECKUX pPabOT sBIsSETCS
PEKOMEHIOBaHHBIM, YUYUTEINb JeJIaeT BbIOOp MPOBEICHUs JIAOOPATOPHBIX pabOT M OMBITOB C Y4ETOM HMHJIMBUIYaJbHBIX
0COOCHHOCTEH 00yYarOIIUXCS.

COJEPXAHUE OBYUYEHUA

11 KIJACC

Tema 1. [locmoannwtii 31eKmpuydecKuii mox.

Cuna Toka. IlocTOsTHHBIN TOK.

VYcnoBus cyniecTBOBaHUS MMOCTOSTHHOTO 3JeKTpuueckoro Toka. Mcrounuku Toka. Hanpsiokenne U u DJ1C &.

3akon OMa [ yyacTKa LeTnH.

DNEKTPUUECKOE COMPOTUBICHUE. 3aBUCUMOCTh COMPOTUBIICHUS] OTHOPOAHOTO MPOBOJAHUKA OT €ro JJIMHbI U MJIOIIAAH
MIONIEPEYHOr0 CEYEHHUS. Y IEIIbHOE CONMPOTHUBIICHUE BEIIECTBA.

[locnenoBaTenpHOE, NapallieIbHOE, CMENIAHHOE COCIMHEHUE MPOBOJHUKOB. Pacu€T pa3BeTBIEHHBIX IIEKTPUUECKHUX
uenei. [Ipasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akon /xoyns—Jlenua.

MONIHOCTB 2JIEKTPUUECKOT0 TOKa. TemioBasi MOITHOCTh, BbIIe/sieMast Ha pe3UCTOPE.

OJIC u BHYTpeHHEE CONMPOTHUBIECHHWE MUCTOYHHMKA TOKa. 3akoH OMma i MOJIHOM (3aMKHYTOW) AJIEKTPUUYECKOU IIEMH.
MontHoCTh UCTOUYHHMKA TOKAa. KOpOTKOE 3aMbIKaHUE.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHuueckue ycTporucTBa U TEXHOJIOTHYECKHUE MTPOIIECChI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUMK ICKTPUUCCKOM
SHEPTHH.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMIPSDKEHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKA OT HANPSDKEHUS JIJIs1 PE3UCTOPA, JTaMITbl HAaKaJIMBaHUS U CBETOIMO/A.

3aBUCUMOCTh CONPOTHUBIICHUS IUIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI, IUIONIAJU TIONEPEYHOTO CEUYCHHUS H
Marepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT CONPOTUBIICHUS ITPU OCTOSTHHOM HaIPSKEHHH.

[Ipsmoe wu3mepenne DJIC. KopoTkoe 3amMblkaHHME TaJlbBaHUUYECKOTO JJEMEHTAa U OLIEHKA BHYTPEHHETO
CONPOTHUBIICHHUS.

Crnioco06sI coeMHEHUsT UICTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTH NOTEHIMATIOB MEKy MOJKOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cMENIaHHOTO COEIUHEHHS PE3UCTOPOB.

N3mepenue yaenbHOro COnpOTUBICHUS TPOBOIHUKOB.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT HANPSHKEHUS JUIs J1aMITbl HAaKaJIUBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepMerpa (BoJbTMETPA).

N3mepenue D/1C 1 BHYTpEHHETO CONMPOTUBIICHUS UCTOYHUKA TOKA.

UccnenoBanue 3aprcumoctd D/]C raibBaHUUECKOr0 3JIEMEHTA OT BPEMEHHU MPU KOPOTKOM 3aMbIKaHUU.

NccnenoBanne pa3HOCTH NOTEHIIMATIOB MEKy MOJOCAMU UCTOYHUKA TOKA OT CHJIbI TOKA B LIETIH.

NccnenoBanne 3aBUCMMOCTH MOJIE3HON MOITHOCTH UCTOYHHUKA TOKA OT CHJIbI TOKA.

Tema 2. Toku ¢ paznuunvix cpeoax.



OneKTpuyecKass MPOBOAMMOCTb PpAa3IMYHBIX BEIIECTB. OJIEKTPOHHAS IPOBOAUMOCTb TBEPIBIX METAJUIOB.
3aBUCHMOCTbD COIPOTUBIICHUSI METAJUIOB OT TeMnepaTrypbl. CBEPXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[HonynpoBoguuku. CoOOCTBEHHas W NpPUMECHAs NPOBOAMMOCTb MOJYNPOBOAHUKOB. CBOICTBAa p—n-nepexopa.
[TonynpoBOJHUKOBBIE TPUOOPHI.

DNEKTPUUECKU TOK B JJIEKTPOJIUTAX. ODJEKTPOJIUTHYECKAs AHMCCOLMauus. IneKkTponu3. 3akoHbl Papanes s
AIEKTPOJIN3A.

OnekTpuueckuid TOK B ra3zax. (CamMOCTOATENbHBIM M HECAMOCTOATENBbHBIM  paspsa. Pasnuunble  THIBI
CaMOCTOSITENBHOTO pa3psana. Momnuus. [lnasma.

TexHuuyeckue ycTpoilcTBa M MPAaKTUUECKOE MPUMEHEHHWE: ra3opaspsiaHble JIaMIlbl, 3JIEKTPOHHO-Ty4YeBas TpyOkKa,
NOJYIPOBOAHUKOBBIE TPUOOPHI: U0/, TPAH3UCTOP, POTOIUOI, CBETOANO/I, FaIbBaHNKA, pahUHUPOBAHUE ME/IH, BbITJIaBKa
AITIOMHUHMUS, DIEKTPOHHASI MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAIUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTH ANEKTPOIHUTOB.

3akoHblI 351ekTpoausa dapanes.

HckpoBoli pa3psan U MpoBOAMMOCTh BO3/1yXa.

CpaBHeHUE MTPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, npaKmuKym.

HaOnronenue aiextposusa.

N3mepenue 3apsina OJTHOBAIIEHTHOI'O MOHA.

NccenenoBanne 3aBUCUMOCTH COIPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJBT-aMIEPHON XapaKTEPUCTUKHU JUOJA.

Pazgen JjekTpoguHaMHKA.



Tema 3. Mazcnummnoe noe.

B3aumMonencTBre MOCTOSIHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM. MarHuTHoe nosie. BEeKTop MarHuTHOM UHAYKIWH.
[TpyuHIMII CyNIepnO3ULIMY MAarHUTHBIX NIOJIEN. JIMHUY MarHUTHON MHIYKLUU.

MarnuTtHoOe 10Jie IPOBOTHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKU U KPYrOBOTO BUTKA). OnbIT DpcTena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HampaBiieHWE€ W MOAYJb. JIBU)KEHUE 3aps>KEHHOW YacTUIbl B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pabota cumnsl Jlopenna.

MaruauTHoe nose B Beniectse. DeppoMarHeTuku, napa- u JuaMarHeTHKHU.

TexHuueckue yCTpOMCTBa U TEXHOJIOTMUYECKHE MPOLECCHl: MPUMEHEHUE MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
TECTEeP-MYJIIBTUMETP, JICKTPOJBUTATENh SIKOOH, YCKOPUTETH AJIEMEHTAPHBIX YACTHII.

Jemoncmpayuu.

Kaprtuna nuauil THAYKIIMA MAarHUTHOTO TIOJIS TTOJIOCOBOTO U IMTOJIKOBOOOPA3HOT'O MOCTOSTHHBIX MAarHUTOB.

KaprtuHa muHUNA MarHUTHOM MHIAYKUMHU TIOJIS JUIMHHOIO MPSIMOrO IIPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JeinictBue cuibl JIopeHIIa Ha HOHBI AJIEKTPOJIUTA.

HaGnronenne NBUKEHUS IMyYKa JIEKTPOHOB B MArHUTHOM TIOJI€.

[TpuHUIHI TEHCTBUS SIEKTPOU3ZMEPUTEIHLHOTO MPHUOOPAa MArHUTOAICKTPUICCKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHUTHOTO TOJIS IOCTOSIHHBIX MArHUTOB.

HccnenoBanne cBOWCTB PeppOMArHETUKOB.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa HA PAMKY C TOKOM.

N3smepenue cuiibl Amrepa.

N3ydenne 3aBUCMMOCTH CHJIBI AMIIEpa OT CHJIbI TOKA.

Ornpenenenne MarHUTHOM MHJYKIIMM HA OCHOBE U3MEPEHUS CUITbI AMIiepa.

Tema 4. InekmpomazHumnan uHOYKYUAL.



SBnenne osnexTpomarHuTHOM wuHAYKUMH. [loTok BekTtopa MarmuTHOM wWHAyKiuu. JI/C wuHAYKIUU. 3aKoH
37eKTpoMarHuTHOU unaykuuu Papanes. Buxpesoe anexrpudeckoe nose. Toku Dyko.

OJIC uHAYKIHUK B TPOBOJHUKE, IBUKYIIIEMCS B OJJTHOPOAHOM MArHUTHOM IIOJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTymka MHAYKTUBHOCTHM B LIENM TOCTOSAHHOTO ToKa. SBinenue camounaykuuu. IJ(C
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuyeckue yCTpOMCTBA U TEXHOJOTMUYECKUE MTPOLIECCHl: MHAYKIIMOHHAS NI€Yb, COJICHOU, 3alllUTa OT JIECKTPU3aLUU
TEJI TIPY JBUKEHUHM B MArHUTHOM T10J1€ 3E€MJIH.

Jemoncmpayuu.

HaGmtonenue siBjeHUS 3JIEKTPOMAarHUTHOW MHAYKITUH.

UccnenoBanne 3aBrucuMoctd D/J]C MHOYKIHNHU OT CKOPOCTH WU3MEHEHHSI MArHUTHOTO MOTOKA.

[TpaBuiio Jlenua.

[Tamenne MarauTa B aJJIOMHHUEBOU (MEIHON) TpyOe.

SIBiieHHEe CaMOMHIYKIIHH.

UccnenoBanue 3aBucumMoctd JC caMOMHIYKIIMM OT CKOPOCTH U3MEHEHUS CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue ABICHUS SIIEKTPOMArHUTHOM MHIYKIIUH.

Onpenenenue MHAYKIMY BUXPEBOTO MAarHUTHOT'O MOJIS.

HccnenoBanue sSBICHUS CAMOUHIYKIIUU.

COopka MoJIenu AIEKTPOMAarHuTHOTO TeHEpaTopa.

Pa3nen 5. KosneOanus u BOJHBI.

Tema 1. Mexanuueckue Ko1edanus.

Konebarenpnas cucrema. CBOOO HBIC KOJIECOAHUSI.



I'apmonnyeckue koneOanus. KuHemaTmueckoe M JUHAMUYECKOE OINKCAHUE. DHEPreTHUYECKOe OINMHCAHHUE (3aKOH
COXpaHEHMSI MEXaHWUYECKOW »HHepruu). BbIBOJ AWHAMHUYECKOTO ONHCAaHUS TapMOHUYECKUX KOJIEOAaHMM U3 HX
DHEPreTUYECKOTO U KHHEMATHYECKOTO ONTMCAHMUS.

Awmrumutyna u gaza konebanuid. CBsi3b aMIUIMTYbl KOJIEOAHUM MCXOHON BEJIMYMHBI C aMILTUTYJaMu KoseOaHui eé
CKOPOCTH M YCKOPEHMUS.

[lepuon m wactora koneOanuii. Ilepuon manbix CBOOOJHBIX KoJieOaHMM MaTemMaTHdeckoro MastHuka. [lepuon
CBOOOJIHBIX KOJI€OaHUH MPYKMHHOTO MasiTHUKA.

[lonsTne o 3aryxawmux KojeOaHusx. BwiHyxkaeHHble koneOanusi. Pe3onanc. Pe3onancHas kpuBas. Bnusaue
3aTyXxaHHs Ha BUJ PE30HAHCHON KpUBOM. ABTOKOJIEOaHNUS.

TexHuueckne yCTpOWCTBAa U TEXHOJOTHMYECKUE MPOLIECCHl: METPOHOM, Yachl, Kauelld, My3bIKaJbHbIE HHCTPYMEHTHI,
cericmorpad.

Jemoncmpayuu.

3anuch KoJeOaTeNbHOTO IBUXKEHHUS.

HaGmronenne He3aBUCUMOCTH TIEPUO/IAa MAJIBIX KOJIEOAHUN I'py3a HA HUTU OT aMIUTUTYIbI.

HccnenoBanue 3aTyXaromux KojieOaHui U 3aBUCUMOCTHU MEPUO/Ia CBOOOIHBIX KOJIEOAHH OT CONPOTUBICHHUS.

Hccnenoranue kojebaHuil rpy3a Ha MacCUBHOM MPYXKUHE C 1eIbI0 (GOPMUPOBAHUS TPEIACTABICHUM 00 HacaIbHOM
MOJIEJIA MPYKUHHOTO MAasiTHUKA.

3aKOH COXpaHEHHUS SHEPTHH MPU KOJEOAHUIX IPpy3a Ha MPYKUHE.

HccnenoBanne BRIHYKISHHBIX KOJICOAHUM.

HaOnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenue neproia CBOOOIHBIX KOJICOaHUI HUTSIHOTO M MPYKUHHOTO MAasITHHKOB.

N3yuyenue 3aKOHOB JBIIKEHUS TEla B X0/€ KOJIeOaHU Ha YIIPYTroOM TOJIBECE.

N3ydenne IBUKEHHS HUTSIHOTO MasiTHUKA.

[IpeoOpa3oBaHue 3HEPTUU B IPYKUHHOM MasiTHUKE.

HccnenoBanne yObIBaHUS aMIUTUTY bl 3aTYXAIOIMINX KOJIEOaHUIA.

NccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.



Tema 5. InekmpomacHummubsle Ko1e0aAHUAL.

Konebarenbhblii koHTYyp. CBOOOJHBIE 3JEKTPOMAarHUTHbIE KOJI€OaHHS B HJI€AJbHOM KOJI€OATEIbHOM KOHTYDE.
®opmyna Tomcona. CBs3b aMIUIUTYABI 3apsiia KOHJIEHCATOPA ¢ aMILTUTYIOM CHJTbI TOKA B KOJIEOATEILHOM KOHTYPE.

3aKOH COXpAaHEHMsI SHEPTUH B UACAIbHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxatroniue 3JIeKTpOMarHuTHbIe KojeOaHusl. BeIHYK€HHBIE 2JIEKTPOMAarHUTHbBIE KOJIeOaHMUs.

IlepeMeHHbIi TOK. MOIIHOCTH IEPEMEHHOrO TOKA. AMIUIUTYAHOE M JIEWCTBYIOLIEE 3HAYEHUE CHUJIBI TOKA H
HANpPsDKEHUSI PU pa3andHol (hopMe 3aBUCUMOCTH IEPEMEHHOTO TOKA OT BPEMEHHU.

CuHyconanbHbli IEPEMEHHBIN TOK. Pe3UCTOp, KOHAEHCATOP M KaTylllKa UHAYKTUBHOCTH B LIETIM CUHYCOUIAIbHOTO
IIEpEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HaANpsIKEHUN.

Wneanbubiii Tpancpopmartop. [Ipon3BoacTBO, nepenaya u noTpedIeHue AEKTPUIECKON IHEPTUH.

DKOJIOTUYECKHE PHUCKU TpU TPOU3BOACTBE IIEKTpOodHEpruu. KynbTypa HCHONB30BAaHUS DJIEKTPOIHEPTHH B
NOBCEIHEBHOM )KU3HH.

TexHu4eckne ycTpOCTBa U TEXHOJOTMYECKHE MPOLECCHI: ANEKTPUUYECKUN 3BOHOK, T€HEPATOpP MEPEMEHHOIO TOKA,
JMHUU 3JIEKTpornepeaay.

Jemoncmpayuu.

CBoOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBHUCUMOCTh YAaCTOTHI CBOOOTHBIX KOJIEOAHUI OT MHAYKTUBHOCTH M €MKOCTH KOHTYpA.

OcuumiorpaMMBbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['enepaTop He3aTyXarIIUX JIEKTPOMArHUTHBIX KOJICOaHUH.

Mogenb 3JIEKTPOMarHuTHOrO TeHeEpaTopa.

BbiHyXeHHbIE CHHYCOUJAIbHBIE KOJICOaHUs.

Pesucrop, kaTylka HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIM IIEPEMEHHOIO TOKA.

Pe3onaHC 11pu 1ociien0BaTeIbHOM COEIMHEHNN PE3UCTOPA, KATYIIKH HHAYKTUBHOCTH U KOHJEHCATOPA.

Y CcTpoHCTBO M MPUHIIAT IEUCTBHSI TpaHChopmaTopa.

Mopens JIMHUM 3JIEKTPOIIEPEIadn.

Yuenuueckuit skcnepumenm, nadbopamopnsie padbomeol, nPAKMUKYM.

N3yuenne Tpancpopmaropa.



HccenenoBanne nepeMEHHOTO TOKA Y€pe3 MOCIEN0BATENBHO COCINHEHHBIE KOHAEHCATOP, KaTYIIKY U PE3UCTOP.

HaGmronenue 31eKTpOMarHuTHOrO pe30HaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 6. Mexanuueckue u I1eKmMpPOMAZHUNHbBLE 80IHbL.

MexaHn4uecKue BOJIHBI, YCJIOBHS MX pacnpoctpaHeHus. llomepeunsle m mponmonpHble BOiHBL [lepuon, ckopocTh
pacnpocTpaHeHusi W JUIMHAa BoJIHBI. (CBONCTBa MEXaHWYECKHUX BOJIH: OTpa)KCHHUE, MpesioMieHue, HUHTepdepeHuus U
nudpakuus.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

[ITyMoBOE€ 3arpsi3HEHHE OKPYKAIOIIEH CPEIBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUSl M3JIyYEHUs SJEKTPOMArHWTHBIX BOJIH. B3anMHas OpueHTalus BEKTOPOB B
3JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa JIEKTPOMATHUTHBIX BOJH: OTPa)KEHUE, IPEIOMIICHHE, MOJIsipu3aius, HTeppepeHns u qudpakims.

[Ikana 3MeKTpPOMarHUTHHIX BOJIH. [I[puMeHeHne 2JeKTPOMAarHUTHBIX BOJH B TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3U U TeneBUAeHUs. Pagnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuuyeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTBI, panap, pajvuonpUEMHUK,
TEJIEBU30p, aHTeHHa, Tenedon, CBU-neup, ynbTpa3BykoBasi AMAarHOCTUKA B TEXHUKE U MEIUIIUHE.

JHemoncmpayuu.

OO6pazoBaHue U pacpoCTpaHEHUE MOTIEPEYHBIX U MPOIOJIbHBIX BOJIH.

Koneobiromeecs Ten0 Kak HCTOYHUK 3BYKA.

3aBUCHMOCTb JIIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Habmronenune oTpakeHus ¥ MPeIOMIICHUS MEXaHUYECKUX BOJIH.

Habmronenune nnreppepeHunu u 1udpakiuy MEXaHHIeCKUX BOJIH.

AKyCTHYECKHN PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro NIpUMEHEHUE.

HaGmronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMITUTY/I0N M 4aCTOTON KOJIeOaHMIA.



UccnenoBanre CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaK€HUE, NPEJIOMIICHHE, TMOoJspu3anus, Audpakius,
UHTEPPEPEHLIHSL.

O6HapyxeHne nHOPaKpPaCcHOTO U yIbTPaPuOIETOBOTO U3TYUCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomoit, RPAKMUKYM.

N3ydyenue napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 7. Onmuka.

IIpssmMosMHEHHOE pacpOCTpaHEHUE CBETa B OJJTHOPOAHOM cpene. Jlyd cera. ToueuHblii HCTOYHUK CBETA.

OTtpaxkenue cBeta. 3aKOHBl OTpaxkeHusi cBera. [locTpoeHue uzobpaxkeHuit B 1iockoMm 3epkaine. Cdepuueckue
3epkana.

[Ipenomiienne cBeTa. 3aKOHBI TIPEJIOMIICHHS CBeTa. AOCOJIOTHBIM TMOKa3aTedb MpeaomieHus. OTHOCHUTEIIbHBIN
nokaszarelib npeaoMiieHus. [IocTOSTHCTBO 4acTOTHI CBE€Ta M COOTHOLICHUE JIJIMH BOJH MPH MEPEX0JE MOHOXPOMATHYECKOTO
CBETa 4Yepe3 IpaHmlly paszieiia IByX ONTUYECKUX CPEL.

Xon nmydent B npuzme. Jucrnepeus ceeta. CroxkHbIN cocTaB Oenoro ceera. L[Ber.

[TonHoe BHyTpeHHee oTpakeHue. [IpenesbHbIN yroJl MOJHOI0 BHYTPEHHETO OTPAKECHUS.

Cobwuparomue 1 paccerBarolue JuH3bl. ToHkas JuH3a. DOKYyCHOE PACCTOSIHHE M ONTUYECKAasi CHJIa TOHKOM JIMH3BI.
3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUS TOHKOW cepruyeckoil NUH3BI OT €€ TeOMETPUH W OTHOCUTEIBHOTO IMOKa3aTells
IIPEJIOMIICHUS.

dopMyJia TOHKOM JIMH3bL. Y BEJIIMYCHHE, JaBAEMOE JIMH30M.

Xoa Jy4a, OPOLICAIIErO JMH3Y II0J HPOU3BOJBHBIM YIJIOM K €€ TIJaBHOM onrtudeckor ocu. Iloctpoenue
M300paKEHUN TOUYKU M OTpe3Ka MPSIMO B COOMPAIOIINX U PACCEHBAIONINX JIMH3aX U UX CHUCTEMaX.

OnTuueckue mpubopsl. Paspemaromas crmocoOHOCTh. ['71a3 Kak onTuyeckas cUCTEMA.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. MHTepdepenmus cBera. KorepeHTHbIE HCTOYHHWKH. YCJIOBHS HAONIOACHUS MAaKCUMyMOB H
MHUHHUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT JBYX KOT€PEHTHBIX HWCTOYHUKOB. [Ipumepsl Kiaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.



Hudpakius cBera. JludpakuuonHas pemérka. YclIoBUE HAOMIOJEHUS TJIABHBIX MAaKCHUMYMOB TIpU MaJICHUU
MOHOXPOMAaTUYECKOTO CBETAa Ha AUPPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue ycTpoWCTBA W TEXHOJOTHUECKHE MPOIECChl: OYKH, JIyNa, MEPHUCKOI, QoToamnmapar, MUKPOCKOI,
MIPOCKIIMOHHBIN anmapar, MPOCBETICHUE ONTUKHU, BOJOKOHHAS ONTHUKA, AU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKEHHUSI CBETA.

UccnenoBanue npenomMieHus CBETa.

HaGmtoneHne moaHoro BHyTPEHHETO OTpakeHusi. Mojienb CBeTOBO/IA.

HccnenoBanue xoaa CBETOBBIX MyYKOB YePE3 IIOCKOMAPAIIIEIbHYIO INIACTUHY U MPU3MY.

HccnenoBanue cBOMCTB M300paXKeHUM B JIMH3AX.

Mopenn MUKpPOCKOIIa, TeJIeCKOoa.

Ha6mronenune naTepdepeHium cBera.

HabmroneHne iBeTOB TOHKUX IUIEHOK.

HaGmonenue nudpakuuu cBera.

N3ydenne nudpakiiMOHHONW PEIIETKH.

Hab6monenne nudpakiiniOHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

HaGmronenue monsipusaiuu cBeTa.

[IprmeHeHue moasIPOUI0B I U3YUCHUS MEXaHUYECKUX HANPSHKCHUH.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padomot, NpaKmMuKym.

N3Mmepenue mokasaTesst NpeoMIICHUS CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSHUS OT BEIIeCTBa (Ha MPUMEPE KUIKUX JIMH3).

N3mepenune GoKycHOro pacCTOSHUS PACCEUBAIOIINX JIUH3.

[Tonydyenue n3o00paxeHus: B CUCTEME U3 TUIOCKOTO 3€pKajia U JIMH3HI.

[Tonydyenre n3o0paxeHus B CUCTEME U3 IBYX JIMH3.

KoncTpynpoBaHue TE€IECKOMUYECKUX CUCTEM.



HaGmonenue nudpakunu, tHTEpGEPEHIIUN U MOJSIpU3aIUU CBETA.

N3yuenue nosspusaiuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTHU AUICKTPHUKA.
N3yuenne uaTEpPEpeHINN JTA36PHOTO U3TYUCHUS Ha JIBYX IIIEJISX.

HaGmronenue nucnepcum.

HaGmtonenue u uccnenoBanue qudpakimOHHOTO CIIEKTpA.

N3mepenue qiHbI CBETOBON BOJTHBI.

[TonyueHnue cniekTpa U3IydeHUs CBETOAMO/IA MPU MOMOIIU AUGPAKITMOHHON PEIIETKH.
Paznen 8. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TeruiOBOE H3NIydeHHE (M3IydeHHE a0COIMIOTHO 4Y€pHOTO Tena). 3akoH cmemieHuss Buna. ['mmotesa
Il1aHka 0 KBaHTax.

®OoTOHBI. DHEPTUs U UMITYJIBC (POTOHA.

dotorpdexr. Ombitet A. I'. CromeroBa. 3akonbl (dorodddekra. YpaBHenue DiHmTEHHA 11 (BoTtodddekra.
«Kpacnas rpanuna» porodddekra.

JlaBnenue cBeTa (B YacTHOCTH, JaBJICHHE CBETa Ha aOCOJIOTHO TMOTJIOMIAIONIYI0O U aOCOJIOTHO OTPaKaIOIIYIO
noBepxHocTh). OnbiThl [1. H. Jlebenena.

BonuoBbie cBolictBa wacTtunl. Bomaber ne bpoiina. [[nuna BomHbl ne bpoins u pasmepsl 001acTH JIOKAIH3AIUH
IBIDKYyIIEHCs yacTulibl. KopryckymsipHO-BOIHOBOM Ayanu3M. Jludpakius 3J1eKTPOHOB HAa KpUCTAILIAX.

Crneuuduka nsmepennii B Mukpomupe. CooTHoleHus: Heonpenenénnocteit [ eiizenbepra.

TexHuuyeckune yCTpONCTBA M TEXHOJOTHYECKHE IMPOIECCHI: CIEKTPOMETP, POTOAIEMEHT, (DOTOMATIMK, TYHHEITHHBIH
MHUKPOCKOTI, COJIHEUHas 0aTapesi, CBETOIHO/I.

Hemoncmpayuu.

®dotor(eKT Ha YyCTAaHOBKE ¢ IMHKOBOM ITJIACTHHOM.

HccnenoBanne 3akoHOB BHENTHETO (hoToddekra.

HccnenoBanne 3aBUCUMOCTH COMPOTUBIICHUS MOTYNPOBOJHUKOB OT OCBEIIEHHOCTH.

Ceeroguog.

Conneunas Gartapesi.



Yuenuueckuii sxcnepumenm, nabopamopnsie padoomolt, nPAKMUKYM.

Hccnenosanue goropesucropa.

N3mepenue nocrosinHoi [Inanka Ha ocHOBe uccienoBanus ¢Gotodddexra.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOJIUO]T OT HAMPSIKEHUS.

Tema 2. @u3uxa amoma.

OMnbITHI 1O KUCCNIeIOBaHUIO CTpoeHUs atroma. [Inanerapuas monens aroma Pesepdopaa.

[Toctynarel bopa. U3nyuenue u normnoiienre GOTOHOB MIPH MEPEXO/Ie aTOMa C OJHOTO YPOBHS YJHEPTUU HA IPYTOH.

Bunsl ciektpoB. CrieKTp ypOBHEW 3HEPTUH aTOMa BOJOPOJA.

CnoHTaHHOE M BBIHYXJECHHOE U3NlyueHue ceera. Jlazep.

TexHuyecKkue yCTpOMCTBA U TEXHOJIOTMUECKHUE MPOIIECCHI: CIIEKTPaIbHbIN aHaIu3 (CIEKTPOCKO), Jia3ep, KBAHTOBBIN
KOMIIBIOTED.

Jemoncmpayuu.

Mogens onbita Pesepdopaa.

HaGmroneHne nmuHeMvaThiX CIEKTPOB.

VY cTpoiCcTBO U AEHCTBHE CUETUMKA MOHU3UPYIOIINX YACTHII.

Onpenenenue JIMHBI BOJIHBI J1a3€PHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmoneHne muHeMIaToro cuekTpa.

HccnenoBanue criekTpa pa3pekKeHHOr0 aTOMapHOTO BOJIOPO/Ia U U3MEpEHUe MOoCTOssHHON Prunbepra.

Tema 3. Qu3uka amomHo20 A0pa u 1EMEHMAPHBIX YACMUY,.

Hyxnonnast monens siapa ['eitzen6epra—Banenko. 3apsia sapa. MaccoBoe yucio siapa. M30TomsL.

PannoaktuBHOCTE. Anba-pacman. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-u3inydeHue.

3aKOH pPaJMOAKTUBHOrO pacnaaa. PaanoakTuBHbIE H30TOMNBI B Mpupoje. CBONCTBA HMOHU3UPYIOUIETO H3ITYUYEHHUS.
BnusiHue paanoakTHBHOCTH Ha KMBbIE OpraHu3Mbl. EcTecTBeHHBIN QoH u3nydenus. Jlozumerpus.

DHeprus CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. [edext maccsl spa.

SAnepusie peaknuu. Jlenenue u cuHtTe3 sanep. fAnepubie peaktopbl. [IpoOiiemMbl ympaBiasieMOro TEPMOSIEPHOIO
CHHTE3a. JKOJIOTUYECKUE ACTIEKThI Pa3BUTHUSA SIAEPHON SHEPTETHUKMU.



Mertozp! perucTpanuy U UCCIEI0BAHNS DIEMEHTAPHBIX YaCTHII.

@yHIaMEHTAJIbHbIE B3aUMOJCUCTBUA. bapuoHbl, Me30HbI M JenToHbl. [IpencraBienune o CTaHIApTHOW MOJEINH.
KBapk-riatooHHas MOZAEIb aJPOHOB.

®uzuka 3a npenenamu CrannaptHol Mmoaenu. TémHas Matepust U TEMHAsL SHEPT L.

EnuncTBO Qu3nyeckoi KapTUHBI MUPA.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCH: TO3UMETpP, Kamepa BuibCoHa, SAEpHBIM peaxkTop,
TEPMOSJIEPHBIA peakTop, aroMHasi 00M0a, MarHUTHO-pE30HAaHCHAsA ToMorpadus.

Yuenuueckuii sxcnepumenm, nadopamopuvie pabomaol, npaKmuKym.

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue paainoakTUBHOIO (JOHA C UCIOIb30BAaHUEM JO3UMETPA.

N3yuyenue nornomieHus: 6eTa-4acTull aTlOMUHHEM.

DU3NYEeCKHH MPAKTHKYM.

CrniocoObl u3MepeHus: PU3NYECKUX BEJIMUMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U ITU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB
Y KOMITBIOTEPHBIX TaTYUKOBBIX CUCTEM. AOCOJIOTHBIE U OTHOCUTEIBHBIC MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BETUYMH.
OrueHka rpaHull MOrPEITHOCTEMN.

[IpoBeneHrne KOCBEHHBIX U3MEPEHUH, UCCIIEIOBAHNN 3aBUCUMOCTEH (PU3NICCKUX BEJIMYHH, MPOBEPKA MPEITI0KEHHBIX
runore3 (BpIOOp U3 paboT, OMMCAHHBIX B TEMATHUYECKUX pasliefiaXx «YUeHHUUYECKUN IKCIIEPUMEHT, J1abOpaTOpHbIE padOTHI,
MPAKTUKYM).

O6o0maromiee NOBTOPEHUE.

O6oOmeHne W CcUCTEMaTU3alus COJEpKaHHWs pa3fenoB Kypca «Mexanuwka», «MomnekynspHas ¢usuka o
TEPMOJIUHAMUKAY, «DIeKTpoanHamuka», «Konebanus u BomHBI», «OCHOBBI CHEIMATBHOW TEOPUU OTHOCHTEIBHOCTHY,
«KBanToBas uzuka.

Ponb ¢hpu3uKM B SKOHOMHYECKOH, TEXHOJIOTUICCKOM, COIMAILHON 1 ATHYECKOM chepax JAeATSILHOCTH YeIOBEKa, POJIb
1 MeCTO (PM3UKHU U ACTPOHOMHUHU B COBPEMEHHOI Hay4yHOU KapTHHE MUpA, 3HAYEHHE OMKCATENbHON, CUCTEMATU3UPYIOIEH,
OOBSCHUTEITLHON W TPOTHOCTHYECKOW (yHKIMA (Qu3ndeckoi Teopuu, posib (Pu3ndeckoil Teopuu B (HOPMHUPOBAHUU



MPEACTaBICHUA O (PU3NYECKOM KapTUHE MHUpPA, MECTO (PU3MYECKONl KApTUHBI MUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBA3H.

N3yuyenue kypca ¢usuku yriayOn€HHOro ypoBHS B 11 kjacce ocylecTBiseTcss ¢ YYETOM COAEpKATEIbHBIX
MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpa(uu U TEXHOJIOTHH.

Mescnpeomemmuvie noHaAmMUA, CEA3AHHLIE C UYUECHUEM MENO008 HAYYHO20 NO3ZHAHUA: SBIICHUE, HAYYHbIH (akT,
runoresa, (Qpu3nyeckas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, IKCIEPUMEHT, MOJCIUPOBAHUE, MOJEINb, U3MEpPEHHUE,
NOTPEIIHOCTH U3MEPEHUH, U3MEepUTEIbHBIE MPUOOPHI, IUPpoBas JabopaTopus.

Mamemamuka: pelleHUE CHUCTEMbl YypaBHeHUH. TpuroHomerpuueckue (QYHKUMUUA: CHHYC, KOCHHYC, TaHIE€HC,
KOTAHI€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIAECTBO. BEKTOpbl M HMX MPOEKIMM HAa OCH KOOPAHMHAT, CJIOKECHHUE
BeKTOpOB. [IponsBoanbie anemenTapHbix GyHkuuid. [Ipu3Haku mogo0ust TpeyroabHUKOB, OMPEAeSICHUE IO TIOCKUX
buryp u o6bEma Tel.

Buonozua: »>nektpuyeckue SBICHHS B KUBOM TNpupoje, KojebaTelbHble ABMKEHUS B JKUBOW MpUpOJE,
JKOJIOTMYECKME PHUCKU IMPU IPOU3BOJCTBE JIIEKTPOIHEPIUHU, DJIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpensl,
YJIBTPA3ByKOBasl TUATHOCTUKA B MEIULMHE, ONTUYECKUE SIBJICHUS B )KUBOU IPUPO/IE.

Xumua: CTpoeHHE aTOMOB U MOJIEKYJ, KPHUCTAJUIMYECKash CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl 0Opa30BaHMUS
KPUCTAJUTMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIU3.

TI'eozpaghus: maruuTHbIE MOTI0CA 3EMIIH, 3AJI€KM MAarHUTHBIX Py, POTOCHEMKA 3eMHOM MMOBEPXHOCTH, ceiicmorpad.

Texnonozcusa: TpUMEHEHUE TMOCTOSHHBIX MArHUTOB, OJJIEKTPOMArHUTOB, OAJIEKTPOJBUTATENb SKOOH, TeHepaTop
IIEPEMEHHOI0 TOKA, HHAYKIMOHHAs II€4b, JIMHUM OJJIEKTPONEpenad, JJIEKTPOABUIATENb, padap, pPaauoNpUEMHUK,
TEJIEBU30p, aHTeHHa, TenedoH, CBY-meub, ynbTpa3ByKoBas IUAarHOCTHKA B TEXHUKE, NPOCKIMOHHBIN amnmapar,
BOJIOKOHHAsI ONITHKA, COJIHEYHAsl OaTapesi, CIIlyTHUKOBBIE TPUEMHUKH, sJI€pHAs SYHEPreTUKA U SKOJOTUYECKHUE ACIIEKTHI €€
pa3BUTHS.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATBI



JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pPe3yJbTaThl OCBOCHUS yueOHOTro npeameTa «Du3rkay» N0KHBI OTPaKaTh TOTOBHOCTh U CITIOCOOHOCTH
o0ydJaromuxcs pPYyKOBOACTBOBAThCS C(HOPMUPOBAHHOW BHYTPEHHEM TMO3UIMENH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIIMN, TO3UTUBHBIX BHYTPEHHUX YOEKIEHHUM, COOTBETCTBYIOIIUX TPAJUIUOHHBIM IIEHHOCTAM POCCHICKOTO
o0111ecTBa, pacIIMPEHUE KU3HEHHOTO OIbITa U OMBITA JCSATEIBHOCTH B MPOIECCE pealn3allii OCHOBHBIX HaIpaBIICHUI
BOCHIUTATEIBHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

rPaKAAHCKOT0 BOCIIUTAHMS:
e chOpPMUPOBAHHOCTh TPAXKIAHCKOW MO3UIUM OOY4YAIOMIETOCS KaK aKTUBHOTO M OTBETCTBEHHOI'O YJICHA
POCCHIICKOTO OOIIECTRA;

e TPUHATHUE TPAAUITMOHHBIX OOIICYEIIOBEUECKUX T'YMAHUCTUUECKUX U IEMOKPATUICCKHUX IEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTb B MHTEpPEcax TPaKJaHCKOTO OOIIeCTBa, y4acTBOBaThH B

camoyIpaBjieHU B 00pa3oBaTeIbHON OpraHu3aluu;

e yMEHHUE B3aMMOJICHCTBOBATH C COIMATBHBIMH MHCTUTYTAMHU B COOTBETCTBHUU C X (YHKIMSIMHU U Ha3HAYCHUEM;

e TOTOBHOCTH K TYMaHHUTAPHOMN U BOJIOHTEPCKOM IESATEIbHOCTH.

NAaTPHOTHYECKOI0 BOCIIUTAHUSA:
e CchOpPMUPOBAHHOCTH POCCUHCKON IpaXkTaHCKOW UJICHTUYHOCTH, NMTaTPHOTU3MA;
e IIEHHOCTHOE OTHOIIIEHHUE K TOCYIapCTBEHHBIM CUMBOJIAM, IOCTHXKCHHUSIM POCCUHUCKUX YUEHBIX B 00JaCTH GUBUKHU U
TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
e c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MTOBEACHUS;
e CIOCOOHOCTH OIICHWBATh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIE pEIICHHUS, OPUEHTHUPYSACh Ha MOPAIBHO-
HPABCTBEHHBIE HOPMBbI U IECHHOCTH, B TOM YHCJIE€ B JESITEIBHOCTH YUYEHOTO;
e OCO3HAHWE JMYHOTO BKJIAJIa B IOCTPOEHUE YCTOWYUBOTO OYIYIIIETO.
3CTEeTHYECKOr0 BOCIIUTAHUSA:
e OCTETUYECKOE OTHONICHHWE K MUPY, BKIFOUAsi 3CTETUKY HAYIHOTO TBOPUECTBA, MPUCYIIETO (U3MIECKON HayKe.
TPYAOBOI'0 BOCIIUTAHUA:



MHTEpPEC K Pa3IMYHbIM cepaMm npodeccHOHaTbHON AESATENbHOCTH, B TOM YHUCIE CBSI3aHHBIM C (U3UKOW U
TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymielt npodeccun U peannu30BBIBATH COOCTBEHHBIC
KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CLIOCOOHOCTh K 00Pa30BaHUIO U CaMO0Opa30BaAHMIO B 00JACTH (PU3UKHU HA MPOTAKEHUU BCEH KUBHU.

IKOJIOIrH4€¢CKOro BOCMuTaHus:

C(I)OpMI/IpOBaHHOCTB AKOJOTUUYECKOU KYJbTYPbI, OCO3HAHUC I7100aJILHOTO XapaKTepa 3KOJIOIMYCCKHUX HpO6HeM;
IIAHUPOBAHUC M OCYIICCTBIICHUC JICUCTBUM B Oprmanmeﬁ Cpcac Ha OCHOBC 3HAHHA Leeu YCTOﬁqHBOFO
Pa3BUTHUA YCITIOBCUCCTBA,

pacinpCHUC OIIbITa ACATCIBHOCTHU AKOJIOTMUYECKOU HANpPaBJICHHOCTU HA OCHOBC NMCHOIMUXCA 3HAHUH 10 (I)I/I?)I/IKe.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (DU3UUECKON HAYKH;
OCO3HAHHE IIEHHOCTH HAaYYHOM JESITEeNbHOCTH, TOTOBHOCTh B TIPOLECCE H3YyYEHUS (PUBUKU OCYIIECTBISTH
IIPOCKTHYIO U UCCIIEI0BATEIBbCKYIO NEATEIIbHOCTh UHANBUIYAIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTYaTU3HPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

ONPEAEIATD LEJIH ACATCIIBHOCTH, 3aJ]aBaTh MapaMeTPhl U KPUTEPUHU UX JOCTHUKCHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B pacCMaTPUBAEMbIX (DH3NUCCKUX SBICHUSIX;

pa3pabaTbiBaTh IUTAH PEIICHHUS MPOOJIeMBI ¢ YU4ETOM aHalr3a UMCIOIIUXCS MaTepHUANIbHBIX W HeMaTepHaTbHBIX
pECYpCOB;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OICHMBATH COOTBETCTBHE PE3YJbTATOB IIEJISIM, OICHUBATH PHUCKH
MOCJEACTBUI NCITECIbHOCTH,

KOOPJAWMHUPOBATh W BBINOJHATH pabOTy B YCIOBHSAX PEAIBHOT0, BHPTYAIBHOTO W KOMOWHHUPOBAHHOTO
B3aHMOJICHCTBUS;



Pa3BUBATh KPECATHBHOC MBIIIIJICHUC ITPU PCIICHUHN JKU3HCHHBIX HpO6J’I€M.

Ba3oBble ncciienoBarebCKue 1eHCTBUA:

BJIaJIETh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU OHATUSAMU U METOAaMH (PU3UIECKON HAYKH,

BJIJIETh HABBIKAMH y4eOHO-MCCIIE0BATEIBCKON M MPOSKTHON JAEATENIFHOCTH B 001acTH (DU3HKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOATEIFHOMY IOUCKY METOJIOB pEeHICHHS 3a1ad (PU3MUECKOTO COACPKAHHs, MPUMEHEHHUIO
pa3IMYHBIX METOAOB IMO3HAHUS;

BJIAJIETh BHUJAMHU JCSATCILHOCTH IO IMOJYYCHHI0O HOBOTO 3HAHMS, €r0 HWHTEPIpETallid, NpeoOpa3oBaHUIO H
NPUMEHEHUIO B Pa3NIMYHBIX YYEOHBIX CHUTyalMsX, B TOM YHCJIE TPU CO3JaHUU y4EOHBIX MPOEKTOB B 0OJACTH
buzuky;

BBISIBIIATh TPUYMHHO-CIICJCTBCHHBIE CBS3M W aKTyaJIM3MpPOBAaTh 3aj]ady, BBIIBUTaTh THUIIOTE3y €€ pelieHWUs,
HAXOJIUTh apTyMEHTHI JIJIS IOKa3aTebCTBA CBOUX YTBEPKICHHH, 3a/1aBaTh TapaMeTPhl U KPUTEPUH PEIICHUS;
aHAJIM3UPOBATH MOJYYEHHBIC B XOJI€ PEUICHUS 3a/ayll pPe3yJbTaThl, KPUTUYECKH OIICHUBATH WX JIOCTOBEPHOCTH,
IPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 33J]a4l B 00pa30BaTEIbHOMN IEATETLHOCTH, B TOM YHUCIE NMPU U3YYCHUH
1076370478

J1aBaTh OLICHKY HOBBIM CUTYAaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HaHUA 10 (PU3UKE B MPAKTUUECKYIO 00JIACTh KU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, TOIMYCKAIOLINE albTePHATUBHbBIC PELICHHUS.

Pabora ¢ undgopmanmeii:

BJIQ/ICTh HaBbIKAMU TOJy4YeHUs HHPoOpMauu (HU3UIECKOTO COAEpPXKAHUS W3 HWCTOYHUKOB pAa3HBIX THIIOB,
CaMOCTOSATEIILHO OCYIIECTBIIATH TMOUCK, aHAIIW3, CUCTEMATH3AIMI0O U MHTEPIPETANNI0 WHOOPMAITUN Pa3TMIHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OLICHUBATh IOCTOBEPHOCTh UH(POPMAIIUH;

UCIIOJIb30BaTh CpEeACTBA MH(OPMALMOHHBIX W KOMMYHUKAIMOHHBIX TEXHOJIOTMH B PENIEHUHM KOTHUTHUBHBIX,
KOMMYHUKAaTHUBHBIX W OPraHU3allMOHHBIX 3a7ad C COOJIOJICHHEM TpeOOBaHUN HSPrOHOMHUKH, TEXHHUKH



0€e30MacHOCTH, THUTUMEHBI, pecypcocOepeXeHHsl, MPABOBbIX W H3THUYECKUX HOPM, HOPM HH(POPMALMOHHOMN
0e30IacHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOTO COJAEpk aHUS B pa3auvHbIX (opMmaTax ¢ yd4€TOM Ha3zHAYeHUs MHPOpMaLUUU U
LIEJIEBOM ayAUTOPUH, BEIOUpasi ONTUMAIIbHYIO (JOPMY MPE/ICTABICHUS U BU3YyaJIU3ALIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

OCYIIECTBJISITH OOIIIEHNE Ha ypOKaX PU3MKU U BO BHEYPOUHOU AEATETHLHOCTH;

pacrio3HaBaTh MPEANOCHUIKA KOHPIMKTHBIX CUTYaIlui U CMSITYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBAa KOMaH/IHOW U UHJIUBUAYaIbHOUN pabOThI;

BBIOMPATh TEMAaTHUKY M METOJIbI COBMECTHBIX JEHUCTBUIN C y4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH Ka)I0TO
YJIeHa KOJUICKTHBA,

MIPUHUMATH 11€JTH COBMECTHOM JIESITEIIHHOCTH, OPTaHU30BbIBATh U KOOPJUHUPOBATH JEUCTBUS MO €€ TIOCTUKEHUIO:
COCTaBIIATh IUIAH JEHCTBUM, paclpefeNsTh PO ¢ y4E€TOM MHEHUHW Y4YaCTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KAXKIOTO YYaCTHUKAa KOMAHJIbI B OOIIMNA pe3yNbTaT Mo pa3zpaboTaHHBIM
KpUTEPUSIM;

npeayiaraTb HOBBIE IIPOEKTHI, OLICHWBAThb HJEH C TO3ULIUKA HOBHU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOU
3HAYMMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETMUYECKOE IOBEICHUE B PA3JIMYHBIX CHUTYalUSX, MNPOSBISTH TBOPUYECTBO U
BOOOpaXKeHHE, ObITh HHUITHATHBHBIM.

PerynsiTuBHbIe YHHBepcalbHbIEe YUueOHbIe JAeiicTBUs
Camoopranuszanus:

CaMOCTOSITETILHO OCYIIECTBIIATh MO3HABATEIBHYIO JEATEIHHOCTh B 00JIaCTH (PU3UKU W aCTPOHOMUU, BBISIBIATH
MpoOJIeMBbI, CTaBUTh U (POPMYTUPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEIBHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX 33/1a4, IIJIaH BBIMIOJIHEHUS TPAKTUYECKON
paboThI ¢ Y4ETOM UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1 MIPEATIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYaLHUsIM;



pacIMpATh paMKH Y4eOHOTO ITpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUH;

JIeaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ce€0s1 OTBETCTBEHHOCTD 3a PELICHUE;

OLICHMBATh MPUOOPETEHHBIHN OTIBIT;

CIocOOCTBOBaTh (DOPMUPOBAHUIO M MPOSBICHUIO 3PYIULHUHU B 00JaCTH (PU3MKH, MOCTOSIHHO IOBBIMIATH CBOM
o0Opa3oBaTeabHbIA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh OIIEHKY HOBBIM CUTYaIlMsIM, BHOCUTh KOPPEKTUBBI B JICSITEIHLHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LETSAM;

BJIAJICTh HABBIKAMHU I103HABaTENbHOU pPEeIEKCHUH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUM W MBICIUTEIBHBIX
MPOIECCOB, UX PE3YyIbTATOB U OCHOBAHUI;

UCITIOJIB30BaTh MPUEMBI peIIeKCUM JIJIst OIEHKH CUTYyaIliH, BHIOOpA BEPHOTO PEIICHMUS;

YMETh OIIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHUIKEHHUIO;

NPUHUMATh MOTHBBI U apTyYMEHTHI APYTUX IIPU aHAIU3€ PE3yJIbTaTOB JIEITEIBHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKHU U IOCTOUHCTBA;

NPUHUMATh MOTHBBI M apTyYMEHTHI APYTUX IIPU aHAIU3€ PE3yJIbTaTOB JIEITEIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OIMIHOKH.

B mporiecce moCcTHKEHUST TUYHOCTHBIX PE3YNbTATOB OCBOCHUS MPOrPaMMbl MO (U3MKE JISi YPOBHS CPEHEro OOIIEro
o0Opa3oBaHus y 00y4YarOIIMXCs COBEPIICHCTBYETCS SMOIIMOHANIBHBIN MHTEIUIEKT, MPEANOIararoifi copMUPOBAHHOCTD:

CaMOCO3HaHUsl, BKIIOYAIONIETO0 CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIILHOE COCTOSIHUE, BUJETh HAIPABIICHUS
pa3BUTHs COOCTBEHHOM YMOIIMOHATIBLHOUN cepbl, ObITH YBEPEHHBIM B ce0e€;

CaMOpETyJIMPOBaHMUs, BKIIOUYAIOLIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 332 CBOE NOBEICHMUE,
CIIOCOOHOCTh aJIalITUPOBATHCS K SMOITMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIISITh THOKOCTH, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAlLlUM, BKIIOYAIOWIEH CTPEMJICHHE K JOCTHXKEHUIO LEIM U YCIOeXy, ONTHUMH3M,
VHUIMATUBHOCTh, YMEHUE I€MCTBOBATH, UCXO/ISI U3 CBOMX BO3MOXHOCTEM;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh IMOHWMATh SMOIMOHAIBHOE COCTOSHUE JPYTUX, YUUTHIBATH €r0 MpHU
OCYIIECTBJICHHH OOIICHUS, CHOCOOHOCTh K COYYBCTBHUIO U COTIEPEIKUBAHMIO;



COLIMAJIBHBIX HABBIKOB, BKJIOUYAIOIIMX CIIOCOOHOCTh BBICTPAMBATH OTHOLIEHUS C APYTUMU JIIOJIbMH, 3a00TUTHCH,
MPOSBIIATH HHTEPEC U PA3pEIIaTh KOH(IUKTHIL.

ITPEAMETHBIE PE3VYJIBTATBI

K xonmy o60yuenus B 10 knacce mnpenMeTHble pe3yJbTaThl Ha YriayOJEHHOM YpOBHE JOJKHBI OTpaXkarhb
c(OpPMHPOBAHHOCTH Y 00YYAIOUIUXCSI YMEHMUIA:

OHUMATh POJIb (DU3UKHA B SKOHOMUYECKOM, TEXHOJIOTHIECKOH, IKOJIOTMYECKOM, COMAILHON U 3THUECKOU cdepax
JEATEIIPHOCTH YeJIOBEKa, POJIb U MECTO (PU3MKH B COBPEMEHHOM HaYYHOM KapTHHE MUpPA, 3HAYCHUE OIMKMCATEIHLHOM,
CUCTEMATU3UPYIOIICH, OOBACHUTEIBHOM M TPOTHOCTUYECKOH (YHKIHMH (U3HMYECKOW TEOPUHM — MEXaHUKH,
MOJICKYJISIpHOW (U3UKH W TEPMOJMHAMHKHU, POJIb (DU3UYECKON TEOpuH B (POPMUPOBAHHM MPEACTABICHHH O
(du3HUeCcKOl KapTUHE MUPAa;

pa3nuyaTh yCIOBHS MPUMEHUMOCTH MojeNiell (PM3MUECKUX Tell U MPOIECCOB (SBJICHUN): MHEPIMAIbHAS CHCTEMA
oTcyéra, abCOJIOTHO TBEPIOE TENO, MaTepUalbHAs TOYKA, PABHOYCKOPEHHOE JBIDKEHHE, CBOOOIHOE TaJICHHE,
abcoyrroTHO ympyras aedopmarnusi, abCOMOTHO YNpPyroe W aOCOJIIOTHO HEYIPYroe CTOJKHOBEHHUsSI, MOJICIH Ta3a,
KHUJIKOCTH U TBEPIOTO (KPUCTALTMIECKOT0) Tella, UICATbHBIN Ta3, TOYCUHBIA 3apsijI, OJTHOPOJIHOE dICKTPHUCCKOE
ToJIe;

pa3iuyaTh yCJIOBHUsS (TPaHMIBI, 00JacTH) MPUMEHUMOCTH (U3MUYECKUX 3aKOHOB, IIOHUMATh BCEOOIIUI XapakTep
(dyHIaMEHTATBHBIX 32aKOHOB M OTPAaHUYCHHOCTH UCITOJIb30BAHUS YaCTHBIX 3aKOHOB;

AHAIM3UPOBATh U OOBSICHATH MEXaHWYECKUE MPOIIECCHI M SBICHUS, UCIIOIB3Ysl OCHOBHBIC TIOJIOKCHHS U 3aKOHBI
MEXaHUKU (OTHOCUTEIBHOCTh MEXaHWUECKOTO JBIKECHHSI, (POPMYIJIbI KHHEMATHKH PABHOYCKOPEHHOTO JBUKCHUS,
npeoOpa3oBanusi [amwiess uisi CKOPOCTH W TEpeMeIeHus, 3aKoHbl HbIOTOHA, TPUHIUI OTHOCHUTEIHHOCTH
["anunest, 3aK0H BCEMHPHOTO TATOTCHHMSI, 3aKOHBI COXPAaHEHUS UMITYJIbCa M MEXaHUYECKOW YHEPTUH, CBSI3b PAOOTHI
CWJIBl C M3MEHEHHEM MEXaHWYECKOW SHEPTrHH, YCIOBHUS PABHOBECHUS TBEPAOTO Tea), MPH 3TOM HCIIOIH30BAThH
MaTeMaTUYeCKOe BBIPAKCHHE 3aKOHOB, YKa3blBaTh yCIOBUS TNPUMEHUMOCTH  (U3MYECKUX  3aKOHOB:



npeobpazoBanuii ['anmumiesi, BTOPOro W TPEThEro 3akoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbca U
MEXaHUYECKON IHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHHUS;

aHAJM3UPOBATH U OOBSCHSITH TEIUIOBBIC MPOIECCHl U SIBJICHUS, UCIOJIb3Yyst OCHOBHBIE nojoxkeHuss MKT u 3akoHbI
MOJICKYJISIDHOM (DU3UKUM U TEPMOJMHAMHUKHU (CBSI3b JAaBJIEHUS HJEAJBLHOTO Ta3a CO CpPEIHEeH KUHETHYECKOU
SHEpPrueu TEIJIOBOIO ABMKEHHUS U KOHUEHTpAlMEeW €ro MOJIEKYJ, CBSI3b TEMIIEpATYphl BEIIECTBA CO CpPEAHEN
KMHETUYECKON PHEPTrueil TEIUIOBOTO JIBUKEHHSI €ro YacTHIl, CBS3b JABJICHUS MJICAJBHOTO Ira3a C KOHIIEHTpaluein
MOJIEKYJI U €ro TeMmepaTypou, ypaBHeHue MenpaeneeBa—KnanelpoHa, nepBbli 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHHMS PHEPrUU B TEIUIOBBIX MPOIlECCax), MPU ITOM HUCIIOJIb30BaTh MATEMATUYECKOE BBIPAXKEHUE 3aKOHOB,
YKa3bIBaTh YCJIOBUSI IPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KnanelipoHa;

aQHAJU3UPOBATh M OOBICHATH JJIEKTPUUYECKHE SIBJICHUS, MCIIOJIb3ysl OCHOBHBIC TIIOJIOKCHHS W 3aKOHBI
ANEKTPOAMHAMUKHN  (3aKOH  COXpaHEHHWs DJEKTPUYECKOro 3apsija, 3akoH KyloHa, NOTEHUMAIbHOCTH
AJIEKTPOCTATUYECKOTO TMOJI, MPUHLMI CYNEPIO3UIUN IJIEKTPUUECKUX TMOJIeH, MPU ATOM YKa3blBas YCIOBUS
NPUMEHUMOCTH 3aKoHa KysoHa, a Takke MPaKTUYECKA BaKHbIE COOTHOILICHHMS: 3aKOHBI OMa ISl y4acTKa LENH U
JUIST 3aMKHYTOM dJIeKTpuyeckor nenu, 3akoH Jlxoyns—Jlenma, mpaswia Kupxroda, 3axonsr ®apanes s
3JIEKTPOIIN3a);

ONMKCHIBATh (PU3NUECKHE NPOLIECCHl W SABJICHMS, MCIONB3Yys BEJIHUYMHBI: TMEpPEMENIeHUE, CKOPOCTb, YCKOPEHHE,
UMITYJIbC TEJIAa U CUCTEMBI TE€J, CHJIAa, MOMEHT CHUJIbl, JaBJICHUE, IOTEHIUAJIbHASI SHEPTUs, KUHETUYECKAs] SHEPT U,
MEXaHW4YecKasi SHEprus, padboTa CUJIbl, IEHTPOCTPEMUTEIIBHOE YCKOPEHHE, CUJIA TSHKECTH, CHIJIa YIPYTOCTH, CUja
TPEHHsI, MOIIHOCTb, DHEPIHsl B3aUMOJCHCTBUS Teia C 3eMi€d BONMM3M €€ TMOBEPXHOCTH, DHEPIrHUsl YNPyrou
nedopMalii MPYKUHBI, KOJIUYECTBO TEIUIOTHI, a0CONIOTHAs TeMIepaTrypa Tena, padoTra B TEpMOJIWHAMUKE,
BHYTPEHHSSI SHEPIHsl WIEabHOIO OJIHOATOMHOTO rasza, paboTa HAealbHOrO ra3a, OTHOCUTEIbHAs BJIAXHOCTh
Bo3ayxa, KIIJ] naeanbHOro TENMI0BOro ABUIATENS; 3JIEKTPUUYECKOE MOJIE, HANPSXKEHHOCTD 3JIEKTPUUECKOTrO MO,
HaIpsKEHHOCTh TOJISE TOYEYHOIO 3apsiia WIM 3apspKEHHOIO IIapa B BAKYyME M B JUAJIEKTPHUKE, MOTEHIIMAI
3JEKTPOCTATUYECKOTO TMOJISl, PA3HOCTh MNOTEHUUAJIOB, JJIEKTPOJABHXKYIIAs CUla, CHJIA TOKAa, HAIpPSIKCHUE,
MOIIIHOCTh TOKA, JJIEKTPUYECKass €EMKOCTh IUIOCKOrO KOHAEHCATOpPa, CONPOTHUBICHUWE Yy4acTKa LEnu ¢
MOCJIETIOBATENBHBIM M MaPaJUIEIbHBIM COCITMHEHUEM PE3UCTOPOB, SHEPTHU JIEKTPUUECKOTO MOJIsI KOHJICHCATOPa;



OOBSCHATh OCOOCHHOCTH TPOTEKaHWS (HU3UYECCKUX SIBICHUN: MEXaHWYECKOE IBUIKCHHE, TEIUIOBOE JBIKECHUE
YaCTHI[ BEIIECTBAa, TEIUIOBOE pPAaBHOBECHE, OpPOYHOBCKOE JBIKeHWe, auddysus, HCHapeHwe, KUICHHE U
KOHJICHCAIUS, IUIABICHWE W KPHUCTAJUIM3AlMs, HAMpaBICHHOCTh TEIUIONEpenadyn, OJJIEKTpHU3alus Te,
AKBHUIOTECHIIHAILHOCTh TIOBEPXHOCTH 3aPsKEHHOTO MPOBOTHUKA;

IPOBOAUTE HMCCIIEIOBAHUE 3aBUCHUMOCTH OJHON (PU3MUYECKOW BEIMYHMHBI OT APYTOW C MCIOJB30BAHHEM IPSMBIX
U3MEpPEHUH, TPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHUPOBATH pE3yJbTaThl TOJYYCHHOH 3aBUCUMOCTH
(Gu3HUECKUX BEIIMYWH B BUJC T'PaPUKOB ¢ YIETOM aOCONFOTHBIX MOTPENTHOCTEH W3MEPEHHMA, JeJIaTh BBIBOABI 11O
pe3yabTaTaM HCCIIeI0BaHUS;

IIPOBOJAUTH KOCBEHHBIC M3MEPCHHS (PU3NUYSCKUX BEIIMYUH, TIPH 3TOM BBIOMPATH ONTHUMAIbHBIM METOJ U3MEPCHUS,
OIICHMBATh a0COJTIOTHBIC M OTHOCUTEIIBHBIC MTOTPEITHOCTH MPSAMBIX U KOCBECHHBIX H3MEPCHUN;

NPOBOAUTL OMBITHI IO TIPOBEPKE TNPEIJIOKCHHOW THIOTE3bl: IUIAHUPOBATH OSKCIEPUMEHT, COOUpaTh
AKCIICPUMEHTAIbHYIO0 YCTAaHOBKY, AaHAJIM3UPOBATh IIOJYYEHHBIC pe3yJbTaThl M JEJIaTh BBIBOJ O CTaTyce
NPEI0KCHHON TUITOTE3BI;

coOroIaTh MpaBwiia 0€30macHOro TpyJa MpH MPOBEICHUU HCCICIOBAHWA B paMKaxX y4eOHOTO DKCIEPHMEHTA,
NpakTUKyMa W Y4eOHO-HCCIIEOBATEIBCKOM M TPOSKTHOW MEATEIHHOCTH C HCIIOJIb30BAaHUEM H3MEPHUTEIIBHBIX
YCTPOUCTB M JTaOOPaTOPHOTO 000PYI0BAHMUS;

pelaTh pacu€THBIC 3a/1a4Ml C SIBHO 33/IaHHOW W HESIBHO 3aJ]aHHOW (U3MYECKON MOJEIBIO: Ha OCHOBAHHWH aHAIIM3a
yCJIOBHSI 0OOCHOBBIBATh BBIOOP (hHM3UYECKON MOJIEIH, OTBEYArONeld TPeOOBAHUAM 3a/1aud, MPUMEHATh (POpMYyIIbI,
3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJAThl (PU3MUECKUX TEOPUU TPU HMCIOIH30BAaHUM MAaTEMaTHYECKHX METOIOB
pelieHusl 3ajad, MPOBOJAUTH pacdy€Thl HAa OCHOBAHHHM HWMEIOIIMXCS JIaHHBIX, AHAJIM3UPOBATH PE3YIbTaThl H
KOPPEKTHPOBATH METO/IbI PEIICHUS C YIETOM MOTYICHHBIX PE3yJIbTaTOB;

pemiaTh KaueCTBEHHBIE 33/1aud, TPEOYIOIIe MPUMEHEHUSI 3HAHUN M3 Pa3HBIX Pa3felioB Kypca (U3MKH, a TaKKe
WHTETPAlMU 3HAaHUM U3 JIPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITMKJIA: BBICTPAWBATH JIOTHUECKYIO IETOYKY
pacCyKJIeHUH C OMOPO Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PU3UUYECKHE SIBICHUS;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUS i1 OOBSICHEHUS OCHOBHBIX MPHHIIMIOB pPabOThI M3MEPUTEIHHBIX
MpUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MPOIIECCOB;



MPUBOJUTH NMPUMEPHI BKJIaJa POCCUUCKHX U 3apyOE€KHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHUE
IIPOLIECCOB OKPY>KAIOLIEr0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTH;

aHAJIM3UPOBATH U OLICHUBAThH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOMN NEATEILHOCTH YEJIOBEKA, CBSI3aHHOM C
(U3MUECKUMH TPOLIECCAMH, C TMO3HUIMI HSKOJIOTMYECKOM O€30MacHOCTH, NPEICTABIEHUH O paldoOHAIbHOM
IPUPOJIONOJIB30BAHNM, a4 TAKKE PA3yMHOM HCIIOJIb30BAHUMU JOCTH>KECHUN HAYKH U TEXHOJIOTHH JUISl JAJTbHEHIIETO
Pa3BUTHS YETIOBEYECKOT0 00IIECTBA;

OPUMEHSTh pPa3IMuHble CHOcoObl padboThl ¢ HHPOpMaNMEH (QUINYECKOTO COAEpPKAHUS C HMCIHOJIb30BAHUEM
COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTMH, MPU OSTOM HCIOIb30BATh COBpEeMEHHbIe WH(GOPMAIIMOHHbIE
TEXHOJOTUU JJIsl TIOUCKA, TepepadOTKHM W MpeabsBICHUS Y4eOHOM U HAyYHO-NOMYJISIPHOW HH(POpPMAIINH,
CTPYKTYPUpPOBAaHUS M MHTEpIpeTalud HWHQOpMAlMK, MOJYYCHHOW M3 Pa3IMYHbIX HCTOYHUKOB, KPUTHYECKHU
aHAIM3UPOBATH MOJYYaEMYyI0 HH(POPMAIIUIO U OIICHUBATh €€ TOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHUKA WH(OPMAIUH;

HPOSIBJISITh OPTaHU3ALMOHHBIE U [MO3HABATEJIbHBIE YMEHHS CaMOCTOSITEIbHOTO NMPUOOPETEHHs HOBBIX 3HAHUU B
IPOLIECCE BHIIOJHEHUS IPOEKTHBIX U Y4€OHO-HUCCIIEI0BATEIbCKUX PadoT;

paboTaTh B rpyIIe ¢ UCIIOJIHEHUEM Pa3INYHbIX COLUANBHBIX POJIEH, INIAHUPOBATh pabOTy TPYIIIbI, PALIMOHAIBHO
pacupenesnsaTh AeATeIbHOCTh B HECTAHIAPTHBIX CUTYyalUsAX, alcKBaTHO OLICHUBATh BKJIAJ KaXJ0r0 U3 Y4aCTHUKOB
IpYIIbI B peICHHE paccCMaTpUBaeMOi PoOIeMBbl;

OpOSIBIATH MOTHBAaLlMIO K Oyaymed npodecCHOHANbHON JEATEIbHOCTH 10 CIEUHUAJIbHOCTIM  (PU3UKO-
TEXHUYIECKOTO TPOdUIIS.

K xonmy oOyuenus B 11 Kknacce mnpenMeTHbIE pe3ylbTaThl Ha YrayOJEHHOM YpPOBHE JOJKHBI OTpaXkaTh
c(hOpPMHUPOBAHHOCTH Y 00YJAIONTUXCS] YMEHMUIA:

MOHUMATh POJb (HU3UKU B YKOHOMHYECKOU, TEXHOJIOTHYECKOM, COMATBLHON U ATHYECKOW cdepax NesaTeTbHOCTH
YeJioBeKa, Poiib U MeCTO (M3WKHA B COBPEMEHHOW HAyYHOW KapTUHE MHpA, POJIb ACTPOHOMHH B MPAKTUYECKOU
NEATENbHOCTA YEJIIOBEKAa W JAJbHEUIIEM HAyYHO-TEXHUYECKOM  PpA3BUTHH, 3HAYEHUE OMNMUCATEIIBHOM,
CUCTEMATHU3UPYIOLIEH, OOBICHUTEIIBHON U MPOrHOCTUYECKON PYyHKIMI (HU3NUECKON TEOPUH — 3JIEKTPOJIUHAMUKH,
CHEIUATBHOW TEOPUH OTHOCHUTEIHLHOCTH, KBAaHTOBOW (HM3WKH, pOJIb (PU3NUECKOW Teopuu B (HOPMUPOBAHUHU



MpeACTaBICHUN O PU3NUECKON KapTHUHE MHpa, MECTO (GU3UUYECKON KapTHUHBI MUpa B OOIIEM PSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O IPUPOE;

pazniuyath YCIOBUS NPUMEHUMOCTH MOJENeH (PU3MUECKUX Tel U TMPOIECCOB (ABJICHUM): OTHOPOIHOE
AJIEKTPUUYECKOE U OJHOPOJHOE MAarHUTHOE II0Jsl, TapMOHUYECKHE KoJie0aHUs, MaTeMAaTHUYECKUA MAasTHHK,
UjeaIbHbIN MPYXKUHHBIA MasTHUK, TADMOHUYECKHUE BOJIHBI, UJICAJIbHBIA KOJIeOaTeIbHbBIN KOHTYp, TOHKAs JIMH3A,
MOJIeNIeld aTOMa, aTOMHOTO $i/Ipa U KBAHTOBOW MOJIEJIN CBETA;

pasznuuath ycJIOBHS (TpaHUIlbl, 00J1aCTH) MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, MOHMMATh BCEOOIINI XapakTep
dbyHIaMEHTaIbHBIX 3aKOHOB M OTPAHUYEHHOCTh UCTIOJIb30BAHUS YACTHBIX 3aKOHOB;

aQHAJTU3UPOBATh M OOBSICHATH DJEKTPOMArHUTHBIE MPOIECCH U SBJICHHS, MCMOJB3Yysl OCHOBHBIC TOJIOKEHUS U
3aKOHBI JJIEKTPOAMHAMUKH M CICIHAIBHON TEOPUH OTHOCHUTEIBHOCTH (3aKOH COXPAHCHHS DJICKTPUYECKOTO
3apsiga, cwia Awmnepa, cuna JlopeHna, 3aKOH SJEKTPOMAarHUTHOM WHAYyKUWH, npaBuio Jlenma, cBszp DJ[C
CaMOMHAYKIIMH B 3JIEMEHTE JICKTPUUECKON IEMHU CO CKOPOCTHIO U3MEHEHUS CUJIbI TOKA, MOCTYJAThl ClICHHATbHOM
TEOPHUH OTHOCUTEJIBHOCTH DWHIITEWHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI M SIBJIICHWS, HCIOJB3Yys MOJIOKEHUS KBAHTOBOW (PU3UKHU
(ypaBHeHue OitHiuTeliHa mns ¢otorddexTa, MEepBbld M BTOPOM MOCTyJaaThl bopa, NPUHIMII COOTHOLIECHUS
HeomnpenenéHHocTel [elizeHOepra, 3aKOHbl COXPAHEHHS 3apsiIOBOIO M MAacCOBOI'O YMCENl M SHEPTHH B SIACPHBIX
peaKIusiX, 3aKOH paIMOaKTUBHOIO paciaja);

OMKCHIBaTh (PU3HUECKHE TMPOILECCHl U SIBJICHUS, MCIOIB3Ysl BEIUYMHBI: HANMPSHDKEHHOCTD DJIEKTPUUYECKOTO TMOJIS,
NOTEHIMAJ 3JIEKTPOCTATUYECKOTO OS], PA3HOCTh MOTEHIUAJIOB, 3JIEKTPOABUKYIIAs CUIIA, UHAYKIUS MAarHUTHOTO
NOJIsl, MAarHUTHBIA TOTOK, cuja Amnepa, MHAYKTHUBHOCTb, 3JIEKTPOJBIXKYILIAsS CUJIAa CAMOWHAYKIMU, SHEPrus
MarHUTHOTO TIOJISI POBOJTHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TTOJHASI SHEPTHsI, SHEPTUS TTOKOSI CBOOOHON
YaCTHIIBI, JHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YHMCIIO U 3apsij sApa, YHEPTHUS CBSI3U SPa;

OOBSACHATh OCOOCHHOCTH MPOTEKaHUS (U3MYECKUX SIBICHHUM: JJIEKTPOMArHUTHAs WHIYKIUS, CaMOWHIYKIIHS,
pe3oHaHc, nHTepdepeHrs BoIH, nu(pakius, JUCTIEPCHs, IOJTHOE BHYTPEHHEE OTpakeHUE, (HOTOITEKTPUICCKUN
adhdexr (dboroaddexr), ampda- m Oera-pacmansl sAep, TaMMa-H3IydeHHE sjaep, (QU3MUeCKue IPUHITUTIBI
CIIEKTPAJIbHOTO aHaIu3a U paboThI Ja3epa;

OMpeNIeNATh HAPABJICHUE UHYKIIMM MAarHUTHOTO TOJIs1 TPOBOJHUKA C TOKOM, CHJIbl AMIiepa u cuiibl JIopeHiia;



CTPOUTH U300paKEHNE, CO37]aBaEMOE TUIOCKUM 3€pPKajioM, TOHKOH JIMH30M, U PACCUMTHIBATH €TI0 XapaKTEPUCTHUKHY;
MIPUMEHSTh OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKUE IOHSATHS, TEOPUHM W 3aKOHBI IS aHamW3a W OOBSICHCHUS
(GU3HUECKHX TPOIECCOB, TPOUCXOANIMX B 3BE3MAaX, B 3BE3NHBIX CHCTEMax, B MEKTATAKTHYCCKOW Cpeje;
JIBYDKEHHST HEOECHBIX TEJI, DBOJIIOIIMHU 3BE3] U BeeneHHoid;

IIPOBOJUTEL HCCIEIOBAHUE 3aBUCUMOCTEH (DM3MUYECKHX BEJIUYHMH C HMCIOJB30BAaHHUEM TNPSIMBIX H3MEPCHHH, NMPHU
ATOM KOHCTPYHMPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHl MOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BEIUYUH B
BUJE TpaguKoB ¢ Y4ETOM aOCOJIOTHBIX TIOTPEIIHOCTEH W3MEPEHUH, JeNaTh BBIBOJBI 110 PE3yJIbTaTam
UCCIICIOBAHUS;

IIPOBOJAUTH KOCBEHHBIC M3MEPCHHS (PU3NUYECKUX BEIIMYMH, TIPH 3TOM BBIOMPATH ONTHUMAIbHBIM METOJ U3MEPCHHUS,
OIICHMBATh a0COJTIOTHBIC M OTHOCUTEIIBHBIC MTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPCHUH;

IPOBOJAUTL ONBITHI 1O TIPOBEPKE TNPEJIOKCHHOW THUIOTE3bl: IUTAHUPOBATH SKCIEPHUMEHT, COOUpaTh
AKCIIEPUMEHTAIbHYIO0 YCTAaHOBKY, AaHAJM3UPOBATh IIOJYYEHHBIC pe3yJbTaThl M JEJIaTh BBIBOJ O CTaTyce
NPeUTI0KCHHON TUITOTE3BI;

OIKCHIBATh METOJIBI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHU;

coOroIaTh MpaBwiia 0€30macHOro TpyJa MpH MPOBEIESHUU HUCCICOBAHWA B paMKaX y4eOHOTO JKCIIEPUMEHTA,
NpakTUKyMa W Y4eOHO-HCCIIEOBATEIBCKOW M TPOSKTHOW JEATEIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTEIBHBIX
YCTPOUCTB M JTaOOPaTOPHOTO 000PY/I0BAHMS;

pelaTh pacu€THHIC 3a/1a4Ml C SIBHO 33/IaHHOW W HESIBHO 3aJJaHHOW (U3MYECKON MOJIEIBIO: Ha OCHOBAHHWH aHAIIM3a
yCJIOBHS BBIOMpPATh (PU3MYECKHE MOJIEIH, OTBEUaIoNIMe TpPeOOBaHUSAM 3ajadyd, MPUMEHSATh (OPMYIIBI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJAThl (U3MUECKUX TEOPUHM IMPHU HCIOIH30BAHUU MATEMATHYECKUX METOJOB PEIICHUS
3a/1a4, TPOBOJAUTH Pacu€Thl HA OCHOBAHWW HWMEIOIIMXCS JAHHBIX, aHATH3UPOBATH PE3yIbTaThl U KOPPEKTUPOBATH
METOJIbI PEIIEeHUs ¢ YUETOM MOJTYyUYECHHBIX PE3yIbTaTOB;

peniaTh KaueCTBEHHBIE 3a/1a4d, TPEOYIOIIUe MPUMEHEHHUS 3HAaHWW W3 Pa3sHBIX paslesioB Kypca (PU3WKH, a TaKkxke
WHTETpalliy 3HAHWN W3 JAPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITMKJIA: BBICTPAWBATH JIOTHUECKYIO IETIOYKY
pPacCy>KJIeHUH C OMOPO HAa U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PU3UUYECKHE SIBICHUS;

WCIIOJI30BaTh TEOPETUYECKUE 3HAHUSA I OOBSCHEHUS OCHOBHBIX MPUHIUIOB pPabOThl W3MEPUTEITHHBIX
MpUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHICCKUX MPOTIECCOB;



MPUBOJUTH MPUMEPHI BKJIaJa POCCUHUCKHX MU 3apyOE€KHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHUE
IIPOLIECCOB OKPYKAIOLIEr0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHA;

aHAJIM3UPOBATH U OLICHUBAThH MOCIEACTBUS OBITOBOM U MPOU3BOACTBEHHOM NEATEILHOCTH YEJIOBEKA, CBSI3aHHOM C
(U3MYECKUMH TIPOLIECCAMH, C TMO3MIMI HSKOJOTMYECKOM O€30MacHOCTH, NPEICTABIEHUH O paldoOHAIbHOM
IPUPOJIONOJIB30BAHNM, a4 TAKKE PA3yMHOM HCIOJb30BaHUN JOCTHUKEHUN HAYKU M TEXHOJOTHUM JUIS JAJbHEUILIEro
Pa3BUTHS YETIOBEYECKOTO 00IECTBA;

OPUMEHSTh pPa3IMuHble CHocoObl padboThl ¢ HHPOpManuend (U3NYECKOTrO COJEpPKAHUS C MCIOJIb30BaHUEM
COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTMH, MPU STOM HCIOIb30BaTh COBPEMEHHBbIE HWH(OpPMAIMOHHbIE
TEXHOJOTUU JJIsl TIOMCKA, TepepadOTKM W MpeabsBIeHUS Y4eOHOM M HAyYHO-NOMYJISIPHOW HMH(POpPMAIINH,
CTPYKTYPUpPOBAaHUS M HMHTEpIpeTaluu WH()OpMAIMU, MOJYYEeHHOW M3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKHU
aHAIM3UPOBATH MOJYYaEMYI0 HH(POPMAIIUIO U OI[EHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHUKA WH(OPMAIUH;

IPOSIBJIATh OPTaHU3ALMOHHBIE U MTO3HABATEIbHBIE YMEHUS CAMOCTOSATEIBHOI'O NMPUOOPETEHUs HOBBIX 3HAHUN B
IPOIIECCE BHIIOJHEHUS MPOEKTHBIX U YU€OHO-HUCCIIEI0BATEIbCKUX PadoT;

paboTaTh B IrpyIle ¢ UCIIOJIHEHUEM Pa3INYHbIX COLUANBHBIX POJIEH, IIIAHUPOBATh paObOTy IPYIIIbI, PALMOHAIBHO
pacnpenessaTh JeATeIbHOCTh B HECTAHIAPTHBIX CUTYyalUsAX, alcKBaTHO OLEHUBATh BKJIAJ Ka)K10I'0 U3 YYaCTHUKOB
IPYIIbI B peUICHUE paccCMaTpUBAaEMON MPoOIeMBbl;

OpOSIBIATH MOTHBaLlMIO K Oyaymed npodecCHOHaIbHOW JAESITEIbHOCTH 10 CHEUHMATIbHOCTAM  (U3UKO-
TEXHUYECKOTO MPOodHIS.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpousbnbie | IIpakTuyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
Paznea 1. JIEKTPOJANHAMUKA
1.1 [TocTOSHHBIN 3IEKTPUYECKUNA TOK 24 1
1.2 Toxu B pa3mmuHbIX cpenax 7
1.3 MarnuTHO€ nose 14 1
1.4 DNeKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazneny 58
Pazgen 2. KOJIEBAHUSA U1 BOJIHBI
2.1 MexaHuueckue KoaeOaHus 8
29 DNEeKTPOMAarHUTHbIE KOJICOaHUs. 15 1
Ilenu nepeMeHHOroO TOKA.
)3 MexaHn4YeCcKue U 2JIEKTPOMAarHUTHbIE 10 |
BOJIHBI
2.4 OnTuka 25 1
Hroro no pazneny 58
Pazgen 3. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15 1
4.2 ®dusuka atoma 5
4.3 @du3nKa aTOMHOTO S7pa U JIEMEHTAPHBIX 5 1




YaCTHI]

Hroro no pazneny

25
Pasnen 4. ®PU3HNUECKHWI MPAKTUKYM
6.1 Pu3NYEeCKUN NPAKTUKYM 16 16
Hroro no pazgeny 16
Pazgen 5. OBOBIIAIOLUIEE IOBTOPEHUE
CucremaTtu3zanus 1 000011eHnE
71 MPEIMETHOTO COJICP)KAHUS U OTTBITa 9
' JeSTEeTbHOCTH, TPUOOPETEHHOTO TIPH
n3ydyeHuu kypea ¢pusuxu 10 — 11 kmaccos
Hroro no pazneny 9
Pe3epBHOE BpeMst 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170

16




IHOYPOYHOE IIVIAHUPOBAHHUE

11 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
/i Tema ypoka Beero Konrpoasubie | IIpakTuyecku 06pazoBaATENBHbIC
padoTsI e padoThl pecypebi
| Cuita Toka. [1oCTOSIHHBIN TOK. Y CIIOBUS CYIIECTBOBAHMS 1
MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKA
2 Ncrounnku Toka. Hanpsbxenne u 3/1C 1
3 3akon OMa Jyis yyacTKa LenH. DIEKTPUIECKOE |
COINPOTUBIICHHE
4 3aBHUCUMOCTb COMPOTUBIICHUS! OJHOPOTHOTO MPOBOJHUKA |
OT €r0 JIJIMHBI U TUIOIIAIA MOMEPEYHOr0 CEYEHUS
Pemenue 3amau 1
6 VY menpHOE CONMPOTHUBIICHUE BenecTBa. Pemenne 3amaq 1
7 [TocnenoBaTenbHOE, TapaJIEIbHOE, CMEIIAHHOE |
COEJIMHEHHE TTPOBOHUKOB
2 Pacuér pa3BeTBIEHHBIX AIIEKTpUUecKuX merneu. [Ipapumna |
Kupxroda
9 Pewrenue 3anau 1
10 PaboTa anekTpuueckoro Toka. 3akoH JIxoyns —JIeHmna 1
11 Pewrenue 3anau 1
12 MOIIHOCTB 3JIEKTPUYECKOTO TOKA. TeroBast MOIIHOCTb, |
BbIJIENIsIEMasi HAa PE3UCTOpE
13 Permrenue 3agau 1




14

O/J1C u BHyTpeHHEE CONTPOTUBIIEHUE NCTOYHUKA TOKA

3akon OMa i MOJTHOM (3aMKHYTOM) SJIEKTPUUYECKOM

15 1
1enu

16 Pemenue 3anau 1

17 MOoHOCTh UICTOYHHKA TOKA 1

18 KopoTkoe 3aMmbIkanue 1

19 Konpaencarop B ienu noCTOSIHHOTO TOKa 1

20 Pemenue 3amau 1

21 Pemenune 3amau o teme "[10CTOSIHHBINA 3JIEKTPUYECKUN |
TOK"

2 Pemenue 3agau no reme "[10CTOSTHHBIN 3IEKTPUUECKUN |
TOK"

3 OO6o01enre U cucTeMaTu3alis 3HaHuH 10 TeMe :
"IIoCTOSTHHBIN 3NEKTPUYECKUN TOK"

24 KontposnbsHas padora o teme "[locTossHHHBIH |
AIEKTPUYECKUN TOK"

)5 DneKkTpruyecKas MpPOBOJUMOCTh PA3JIMYHBIX BEILIECTB. |
DNeKTpuYecKuil TOK B MeTaiiax. CBepXIpoBOIUMOCTh

26 DIEeKTpUYECKUN TOK B pacTBOpax M paciuiaBax 1
3EKTPOJIUTOB. 3aKoHbl Dapajes A AMEKTPoJIU3a

27 DJIeKTpUYECKUil TOK B razax. Ilnaszma. 1

28 DIIEeKTPUYECKUN TOK B BakyyMe. BakyymHbIe TpruOOPEI. 1

29 DIIEKTPUYECKUI TOK B TOJYIIPOBOTHUKAX. 1

30 [ToaynpoBOTHUKOBBIE MPUOOPHI. 1

31 Permrenue 3agau 1

32 Bekrop maruutHOM nHAyKUMK. [IpuHmn cynepno3uuuu 1




MAarHUTHBIX 0JIeN. JIMHUY MarHUTHOM MHIYKUUH

33 MaruuTtHoe 1noJje npoBoJHUKa ¢ TokoM. OnbIT Dpcerena 1
34 Cuna Amriepa, e€ HanpaBJICHUE U MOTYJIb 1
35 Pemenue 3anau 1
16 [Ipumenenue 3akoHa Amnepa. DJIeKTpOU3MEPUTEIbHbIE |
npuOOpbI
37 Cuina JlopeHiia, €€ HanpaBJIeHHE U MOIYJb. JIBHKEeHHE |
3apsKEHHON YaCTHIBI B OJJHOPOJHOM MAarHUTHOM TI0JIE
38 Pemenune 3amau 1
39 PaboTa cunel Jlopentia 1
40 Pemenune 3amau 1
41 MarnuTHoe noJie B Beuiectse. @PeppoMarHeTuky, napa- u |
JMaMarHeTUKH
4 OcHoBHEbIE cBO¥CTBa (peppomarneTukoB. [Ipumenenne |
(heppoMarHeTHKOB
43 Pemenue 3agau no reme "MarautHoe nosie" 1
44 Pemenue 3agau no reme "MarautHoe nosie" 1
45 KoHntposibHast paboTa o Teme «MarHuTHOE ToJIie) 1
46 SIBnenue snekTpomMarHuTHOM nHAYKUKU. [ToTok BekTopa 1
MarHUTHOUM MHTYKIIHH
47 OJ1C nHayKkuuu 1
48 3aKoH 3JIeKTpoMarHuTHOM uHaykuuu dapaaes 1
49 Buxpesoe anexrpuueckoe nojue. Toku Oyko 1
50 OJ1C uHAYKIMH B ABMOXKYIIMXCS IPOBOJHUKAX 1
51 Permrenue 3agau 1
52 [IpaBuno Jlenua 1




NunykrtuBHOCTH. KaTymka HHIYKTUBHOCTH B LIEIU

53 MMOCTOSTHHOTO TOKa

54 SABnenne camounaykuu. IC camouHAyKINUN

55 DHeprusi MarHuTHOTO TOJIsI KATYIIKK C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

56 Pemenue 3amau

57 O06o01eHre U cucTeMaTu3alius 3HaHui 1Mo TeMe
"OnekTpoauHaMuka"

58 KonTtponbHas paborta o teme "DnexkrpoauHamuka'

59 KoneobarensHast cucrema. CBOOOIHBIE KOJIEOAHUS.
lMapmonnueckue kosie0aHus

60 Kunematnyeckoe u TMHAMHUYECKOE OTTUCAHNE
KoJieOaTeNbHbIX TBUKEHHUM
DHepreTuyecKkoe onrucanue. BoIBo1 TMHAMUYECKOTO

61 OTIMCaHUsI TAPMOHUYECKUX KOJICOAHUH U3 UX
SHEPreTUYeCKOro U KNHEMaTHUeCKOT0 OMUCaHuUs

62 Amiuutyna u ¢asza konebanuii. [lepron u gacrota
KoJIeOaHUH.

63 CBoOoaHbIC KOJICOaHUS TIPYKUHHOTO MassTHHKA

64 3aryxaroiue KonedaHus. BeiHyK1eHHbIE KOTeOaHusl.
Pe3onanc. ABTokonebanus

65 Perrenue 3agau

66 O06o001eHne u cucTeMaTu3alus 3HaHu| 10 TeMe

"MexaHndeckue Kojaeoanus"




82

MexaHn4deckre BOJIHBI. XapaKTEPUCTUKU MEXaHUUECKHUX
BOJIH

83

CBolicTBa MEXaHHMYCCKUX BOJIH




84

3ByK. XapakTepUCTUKHU 3BYyKa

Wudpassyk u ynerpassyk. LllymoBoe 3arps3Henue

89 OKpYKaroLIEn CpeJibl

86 Pemenue 3amau

%7 DneKTpOMarHuTHbIE BOJHBL. M3nydyenue
AJIEKTPOMArHUTHBIX BOJIH

28 DHEprus MEKTPOMAarHuTHbIX BOJIH. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH

29 [lkana 3neKTpoMarHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY

90 [IpuHOHNIBI panOCBS3U U TeNIEBUACHUS. Pagronokanusi.
DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOILEen CpeJibl

91 KoHntposbnas padota o teme "Konebanust u BOTHBI"

92 Cgert. 3aKOH NPSIMOJIMHEHHOTO PAaCpPOCTPAHEHHS CBETA

93 Pemenue 3a1a4 Ha MpUMEHEHHUE 3aKOHA TPSIMOJIMHENHOTO
pacpoCTpaHeHHUs CBETa

94 OTtpaxenue cera. [Inockoe 3epkaio. Chepruueckoe
3epKajio
[Ipenomiienne cBeta. AGCOJIOTHBIM U OTHOCHTEIIBHBIN

95 nokasarenib npeaomiienus. [loiHoe BHyTpeHHee
oTpaxkeHue. [IpenenbHbIil yroy nojaHoro BHyTPEHHEro
OTPAKEHUS

96 Pemrenue 3a1a4 Ha TpUMEHEHUE 3aKOHOB OTPAXKEHUS U
IIPEIOMIIEHHUS CBETA

97 Xon mydeit B npusme. Jlucnepcus ceeta. ClOKHBIA COCTaB
oemoro cBerta. Llpet

98 JIun3bl. DOKYCHOE PACCTOSIHUE U ONITUYECKAsH CUJIA JTMH3bI




[TocTpoenue n300pakeHU B TNH3aX U UX CUCTEMAX.

99 1
YBenuueHue JuH3bI

100 Pemrenne 3agau Ha mocTpoeHUE N300PAKEHUIH, i
MOJTy4aeMBbIX C TTIOMOIIBIO JIMH3

101 ['na3 xak ontuyeckas cucrema 1

102 Pemenue 3amau. [Ipeaens npuMeHUMOCTH |
reOMETPUYECKON ONITUKHU

103 CkopocTb cBE€Ta U METO/IbI €€ U3MEPEHUs 1

104 Jucnepcus cera 1

105 Hnrepdepentius creta 1

106 KorepenTHbie HCTOUHUKH. Y CIIOBUST HAOIIOICHUS |
MaKCUMYMOB 1 MUHUMYMOB

107 Pemrenue 3agau 1

108 [Ipumenenne naTephepeHITUN 1

109 Judpakuus cBeTa 1

110 JudpakuronHas pemeéTka. Y cioBre Ha0m01eHus 1
TJIaBHBIX MAKCUMYMOB

111 Pemrenue 3agau 1

112 [Tonepeunocth cBeTOBBIX BOJH. [lossipuzanus ceera 1

113 Permrenue 3agau 1

114 CBeTOBBI€ SIBICHUS B IPUPOJC 1

115 O06o001eHne u cucTeMaTu3alus 3HaHu| 10 TeMe 1
"Onruxka"

116 KonTponpHast padota no teme «OnTHKa» 1

117 PaBHOBECHOE TEIIIOBOE M3ITyYeHUE 1

118 3akoH cMelrennsa Buna 1




119

T'unmoreza M. Ilmanka o kBanTtax. @oTOHBI

120 DHeprus ¥ UMITyJIbC GOTOHA

121 doroaddext. OnbiTer A. I'. CToneToBa. 3aKOHBI
doTorddekra

122 VYpasuenue DitHmreitna ais potorddekra. "Kpacnas
rpanuna” gorosddexra

123 Hasnenue ceera. Onbithl [1. H. Jlebenera

124 BosHoBEIE CBOMICTBA YaCTHII

125 Bouns! ne bpoiins. J{mmHa BosHbI Ae bpoiiia n pazmepsl
00JacTy JOKaIM3aluy JBMKYIIENHCS YacTULIbI

126 KopryckynsipHO-BOITHOBOM Tyalin3m

127 Judpakuus >1eKTpOHOB Ha KpUCTALIax

128 Crnenunduka nzmepeHuit B MUKpoMupe. COOTHOIIEHUS
Heomnpeaenénnocrei I eizendepra

129 Pemenne rpaduyeckux 3ama4q

130 Pemenue pacu€THbix 3a1a4

131 KontponbHas padoTa no teme: "KopmyckymsipHo-
BOJIHOBOM nyanu3m"

132 OnbITHI O UCCIIEAOBaHUIO CTpoeHus aToMa. [1nanerapnas
Mozens atoma Pesepdopaa

133 [Tocrynatel bopa

134 Buner ciektpoB. CiekTp ypoBHEH 3HEPrHH aToMa
BOJOpOJIa

135 CHnoHTaHHOE U BBIHYXJIEHHOE U3Ty4YEeHUE CBETa

136 Jlazep

137 Hyknonnas monens siapa ['eiisenOepra-MBanenko. 3apsin




1 MaccoBoe yucio saapa. M3oronsl. PagnoakTuBHOCTH

138

3aKoH paguoaKkTUBHOIO pacnaja. CBoiicTBa
HMOHU3BHUPYIOIICTO U3JTYUCHUS. Bimsaue PaaOaKTUBHOCTHU
Ha KUBbIE OpraHusMsl. Jlosumerpus

139

DHeprus cBSI3M HyKJIOHOB B sijipe. SnepHbie cuitbl. JledexT
Macchl sapa. SAnepHele peakuuu. SnepHble peakTopsl.
[Ipo6nemsl ynpaBiasieMOro TepMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCIeKThl Pa3BUTHUS SJIEPHOM SHEPTETUKU

140

Pemenne 3amau

141

MeTo1bl perucTpanyu U UCCIIeI0BaHUS AJIEMEHTaPHBIX
yactull. DyH1aMeHTaIbHbIE B3aUMOICUCTBUS. bapuoHsl,
Me30HHbI U JenToHsl. [IpeacraBnenne o CtaHgapTHOM
Moenu. KBapk-rimooHHas MOJIENb aIpOHOB

142

®dusznueckui mpakTukyM mno teme "HccienoBanue
MarHUTHOTO TOJISl HOCTOSIHHBIX MarHUTOB" MK
"UccnenoBanue cBOMCTB (peppoMarHeTHKOB" UITH
"UccneqoBanue OeUCTBUS MIOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKOM"

143

Du3nYeCKU MpakTUKyM 110 TeMme "M3Mepenne cuibl
Awmnepa" win "M3ydeHune 3aBUCUMOCTH CUJIbI AMIiepa OT
cuibl Toka" win "OnpenesnieHne MarHiTHOM MHAYKIIMY Ha
OCHOBE U3MepeHus cuibl Ammepa"

144

®usnueckuil npakTUKyMm 1o reme "HccnenoBanue
SIBJICHUS YJIEKTPOMAarHUTHOW MHIAYKUIMU" WU
"Onpenenenne NHAYKIMY BUXPEBOTO MarHUTHOTO MoJs"

145

®duznueckuil npakTukym 1o teme "Hccnenosanue
sBIeHus: caMonHAyKIuu'" i "COopka Moaenu
JIEKTPOMAarHUTHOTO reHeparopa”




146

duznyeckuil NpakTukyM 1o teme "M3mepenue nepuonaa
cBOOOTHBIX KOJIE€OaHUH HUTSHOTO U MPYXKHHHOTO
MasiTHUKOB"

147

®uznueckuil npaktukyM o teme "[IpeobpasoBanue
SHEPruM B IPYKUHHOM MasiTHUKeE"

148

®duznyeckuil npakTukym no teme "HccnenoBanue
MEePEeMEHHOT0 TOKa Yepe3 MoCIeJ0BATeIbHO COCUHEHHBIE
KOHJIEHCATOP, KaTylKy u pesucrop” wiu "Mccnenopanue
paboThl HCTOUHUKOB CBETA B IIEMH IIEPEMEHHOTO TOKa"

149

®u3nyecKni MpakTukyM 1o teme "M3ydenue nmapaMmeTpon
3BYKOBO1 BOJTHBI"

150

®usnueckuil NpakTUKyM o teme "M3mepenue
rokasarens npeiaomienus crexna” ninu "l[lomyyenne
M300pakeHUsI B CHCTEME U3 IUIOCKOTO 3epKaJia h JTMH3bI"

151

®dusznyeckuil mpakTukyM 1o teme "MccnenoBanue
3aBUCUMOCTH (DOKYCHOTO PacCTOSIHHS OT BellecTBa (Ha
npuMepe Xuakux auH3)" wim "M3meperne GoxycHOTro
PacCcTOSIHUS PAcCEeUBAIOIINX JTUH3"

152

®dusndeckuit npakTukyM 1o teme "HabmroneHue
T paKkuK, UHTEpPEpEeHIIUU U MOJISIpU3alnu cBeTa”

153

®usnueckuil NpakTUKyM o teme "Onpenenenue
MMITYJIbCa ¥ SHEPTUU PENATUBUCTCKUX YACTHI] (T10
dboTorpadusiMm TpeKoB 3apsKEHHBIX YaCTUI] B MATHUTHOM
noje)"

154

duznyeckuil NpakTukyM 1o teme "M3mepenue
nocrosiHHOM [lnanka Ha OCHOBe HcceqoBaHuUs
doTorddexra" unu "McecnenoBannue 3aBUCUMOCTH CHITBI
TOKA Yepe3 CBETOAMO/I OT HANPSHKEHUS "




155

®uznueckuil npakTukyM 1o reme "HccnenoBanue
CIIEKTpPa Pa3pexeHHOr0 aTOMapHOTO BOJIOPOAA U
u3MepeHue noctossHHon Punbepra"

156

®uznueckuil npakTukym 1o reme "HccnenoBanue
paaroaKkTUBHOTO ()OHA C UCTIOIB30BAaHUEM JT03UMeETpa"
unu "V3ydeHue noryiomneHus: 0eTa-4acTuil aTloOMUHUEM "

157

®uznyeckuil npakTukyM no teme "HabmoneHus
3BE3THOTO He0a HEBOOPYKEHHBIM TJ1a30M C
WCTIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUHN IS
OTIpeIeTICHUS TI0JIOKEHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBbIE c03Be31us1 CeBEPHOTO
noyrapus v sipkue 3BE3161" nn "HalmrogeHus B
Teneckorn JIyHsbl, aHeT, TYMaHHOCTE! U 3BE3/IHBIX
cKorieHnn"

158

O06001IeHne U cucTEMAaTU3ALNS 3HAHUN 110 TEME
"Knuuemartnka"

159

O06001IeHre U CUCTEMATU3ALINS 3HAHUN 110 TEME
"Kuuemartnka"

160

OO6o0menre U cucTeMaTru3alius 3HaHUH 10 TeMe
"Jlmnamuka"

161

O06006111eH1E U cUcTeMaTH3aus 3HaHui o teme "CraTruka
TBEpAOro Temna"

162

O000111eHNE U CUCTEMATHU3ALMS 3HAHUN [0 TeME "3aKOHBI
COXpaHEHUs B MexaHuKe"

163

0O0001eHre U cucreMaTusanus 3HaHui 1o teMe "OCHOBBI
MOJIEKYJIIPHO-KMHETHYECKOM Teopun”

164

O000111eH1E U cUCTEMATU3aIlMs 3HAHUN 110 TEME
"TepmoauHamuka. TenaoBble MallIHbI"




O0001IeHHE U CUCTEMATU3ALIMS 3HAHUN 10 TEME

165 "ArperaTtHble cocTosiHUS BelecTBa. da3oBbie nepexos”

166 O0600611eHre U crucTeMaTu3alus 3HaHu| 10 TeMe
"MaruautHoe nojue"

167 PesepBubIit ypok. O60011eHNE U CHCTEMAaTH3AIIHs 3HAHUN
1o TeMe "DNeKTpoMarHuTHas HHAyKIus"

168 PesepBubIit ypok. O6001IeHNE U CUCTEMATU3AIIUS 3HAHUN
o Teme "Mexannyeckue Koyiebanus"

169 PesepBubIit ypok. O6001IeHUE U cCCTeMaTH3allus] 3SHAaHU N
1o TeMe "DJIeKTpoMarHuTHble KoieOaHus"

170 PesepBHBIit ypoK.







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 11 kinacc/ Kacesino B.A., O611ecTBO ¢ orpaHu4eHHOM
OoTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «M31aTenbeTBo

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1. B.A. KacesinoB ®@usuka. Yriy0neHHbli ypoBeHb. 11 kinacc. Merogudeckoe
noco6ue /BnacoBa B.A. KacbsHos.- M. : Ipoda, 2019.

2. ®usuka. [Ipodunbueiit ypoensb. 11 kiace. TeTpanap st 1a0opaToOpHBIX padboT
/B. A. KacesHoB, B.A. KopoBuH.

3. ®usuka. 11 knacce. YrioyO6n€uubiit ypoBeHs. Jumpaktnueckue marepuaisl/A. E.
Mapomn, E. A. Maposn. - M.: JIpoda, 2014.

4. ®usnka. 3agagauk. 10—11 xmaccel /A. I1. PeiMkeBug

5. O.1. T'pomuesa. EI'D. ®usuka. [Tonnsiii kypc. CaMocTosiTeIbHAsE HOATOTOBKA

K EI'D — M.: U3natenscTBO «OK3amen», 2016

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HUHTEPHET
- Konnekuus ccblioK Ha 3JIEKTPOHHBIE PECYPCHI ISl yuuTenen Gu3nku

https://www.afportal.ru/catalogue/phys/1



- Kny6 st yuureneit pusuxu http:// www.fizika.ru

- IIOP no ¢usuke u actponomuu http://class-fizika.ru

- BUJIe0ypoKu 1o pusuke «MHPoypox»
https://www.youtube.com/playlist?list=PLvtJKssESNrjCwT9X0Pty3ZIgbOfFLUs
V4

- Busieoypoku 1o ¢usuke «LiameloN School»
https://www.youtube.com/c/LiameloNSchool/search?query=du3nuka%?2010

- BUJIEOYpOKH 10 pusuke «videouroki.nety
https://www.youtube.com/playlist?list=PLhOzgnnk 5jyM6NXfLniX5sX3rZTrpo

ca






