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MHNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke Ha ypoBHE cpeaHero oOmero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
MOJIOKEHUH W TpeOOBaHWN K pe3yibTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTeIbHON MPOrPaMMBI,
npencrasieHHbix B ®I'OC COO, a Taxke ¢ yuétoM QenepanbHOi pabodeil mporpaMMbl BOCIUTAHUS
n Konnenuuu mpenopaBanusi yueOHoro mpeamera «@usmka» B 00pa30BaTENbHBIX OpPraHU3ALUSAX
Poccuiickoit @enepanuu, pean3yonmx OCHOBHbIE 00pa30oBaTeIbHbIe TPOrPAMMBI.

[IporpamMma mno ¢usuke omnpeaensieT o0sA3aTeIbHOE MPEAMETHOE COJCp)KAHUE, YCTAaHABIMBACT
PEKOMEHAYEeMYIO MOCJIEOBATEIbHOCTh HM3YYEHHUS TEM U pa3lesioB y4eOHOro mpeamera ¢ y4éTom
MEXIIPEIMETHBIX ¥ BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOro Tmpolecca, BO3PACTHBIX
ocobeHHocTeil obyvaromuxcs. [Iporpamma no ¢usuke Haét mpeacTaBieHUE O ILENAX, COJACPKAHUH,
o0muieit crpareruu oOy4eHus, BOCIIUTAHUS U Pa3BUTHS 00y4arONIMXCs CPEeICTBAMU y4eOHOro IpeiMeTa
«®Pu3nka» Ha yriryoJEHHOM YpOBHE.

Wzyuenne kypca (Gu3MKH yrIyOJNEHHOTO  YpOBHS — TO3BOJISIET  PEANM30BaTh  3a/1a4d
npodeccuoHaNbHOM OpUEHTALIMM, HANpPAaBICHO Ha CO3[JAaHUE YCJIOBUN JUISl MPOSBICHUS CBOUX
MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH KaKIbIM 00YJaroIIMMCs, KOTOpble HEOOXOAUMBI AJIs
MIPOJIOJDKCHHSI 00pa30BaHMsI B OPraHU3alUsAX MPO(EecCHOHATHLHOTO 00pa3oBaHHS IO PA3IMYHBIM
(U3NKO-TEXHUYECKUM U HHKCHEPHBIM CIICIIUATEHOCTSIM.

B nporpamme no ¢usuke onpenenstoTcs IIaHUPyeMble pe3ylIbTaThl OCBOCHUS Kypca GU3HKH Ha
YpOBHE cpeAHero oOmero o0pa3oBaHMs: JTUYHOCTHBIC, MeETallpeIMETHbIe, MpeaMETHbIE (Ha
yray0néHHOM ypoBHE). Hay4HO-METO0IOTHYECKOW OCHOBOW Il Pa3pabOTKH TpeOoBaHWN K
JMYHOCTHBIM, METANIPEMETHBIM U MIPEIMETHBIM Pe3yIbTaTaM 00yJarOIUXCsl, OCBOMBIIUX IPOTPAMMY
1o (U3KKe Ha YPOBHE CpEHEro o0Iero oopa3oBanus Ha yrIyOJIEHHOM ypOBHE, SIBISIETCS CUCTEMHO-
NesITeIbHOCTHBIN MOIXO/.

[Iporpamma no (pu3MKe BKIIOYAET:

IUIAaHUPYEMBbIE PE3yJIbTaThl OCBOCHMSI Kypca (PU3MKKM HAa YriyOJIEHHOM YpOBHE, B TOM YHCIE
MIpeIMETHBIEC PE3yIbTAThI MO rojIaM O0yUeHUS;

coziep;kanue yuyeOHoro npeamera «dusukay 1mno rogam 00y4eHuUs.

[Iporpamma o gu3MKe UMEET IPUMEPHBIA XapaKTep U MOXKET OBITh MCIIOJb30BaHA YUUTEISIMH
(bU3UKH JJIS1 COCTABIICHUSI CBOMX PAOOYUX MPOTPaAMM.

[IporpamMma mo (Qu3MKe HE CKOBHIBAET TBOPUECKYIO WHUIIMATHUBY YUHUTENEH U MPEAOCTABISET
BO3MOXXHOCTH JJISl peaju3allii Pa3InYHBbIX METOAMYECKUX TMOJIXOJOB K MpEenojaBaHvi0 (PU3UKK Ha
yriay0aEHHOM YPOBHE MPH YCIOBUU COXPaHEHUsI 00s13aTeNIbHOM YacTH coiepKaHMsI Kypca.

dusnka Kak Hayka O Hambojee OOIMMX 3aKOHAX MPUPOJBI, BBICTyMass B Ka4eCTBE Y4EOHOTO
npeaMera B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHMH 00 OKpyXarollem MHpe.
[IkonbHBI Kypc GU3UKH — CUCTEMOOOPA3YIOIIMHA /ISl €CTECTBEHHO-HAYYHBIX YU4EOHBIX NMpEJIMETOB,
MIOCKOJIbKY (DM3MUECKHE 3aKOHBI JIE)KAT B OCHOBE IMPOIECCOB U SIBICHUN, W3y4aeMbIX XUMHUEH,
ouosoruent, ¢uznueckoir reorpadueit m acrpoHommueit. lMcnonb3oBaHue W aKTUBHOE NMPUMEHEHHE
(bu3nYecKUX 3HAaHUM OINpeeNniIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cdepe
SHEPreTHKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, TOMYy4YEHHUS HOBBIX MAaTE€pHAOB C 3aJaHHBIMU
cBoiicTBaMH. M3ydyeHue (U3MKM BHOCUT OCHOBHOM BKJaJl B (POPMHPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTHHBI MHpa 00ydJaromerocs, B GOpMUpOBaHHE YMEHHUI MMPUMEHSTh HAYYHBIH METO/I TO3HAHUS TIPU
BBITIOJTHCHUH UMH YIEOHBIX UCCIICIOBAHHM.

B ocHOBy kypca (u3uMKuM Ha YpPOBHE CpeAHEro oouiero oOpa3oBaHMs IOJIOKEH DA HUAEH,
KOTOpBIE MO’KHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 TOCTPOCHUSI.

Hoea uyenocmunocmu. B COOTBETCTBHM C HEH KypC SIBISETCSA JIOTMYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuall M3 BCEX pa3leloB (U3MKH, BKIIOYAET KaK BONPOCHl KJIACCHYECKOHM, Tak H
COBPEMEHHO! (PU3UKH.



Hoesa cenepanuzayuu. B cOOTBETCTBMM C HeW Marepuan Kypca (HU3UKU OOBEAUHEH BOKPYT
¢usnyeckux teopuil. Bengymum B Kypce siBiseTcss (OpMHpPOBAHUE MPEACTABIECHUN O CTPYKTYpPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peann3anus NPEANONAracT HCHOJb30BAHUE T'yMaHUTAPHOIO
MoTeHIMana (QU3NUECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHS (PU3UKU C pa3BUTUEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HDABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIEMaMH.

Hoea npuknaonou nanpasnennocmu. Kypc ¢uszuku yriayOGiE€HHOrO ypoBHS HpeZrosiaraert
3HAKOMCTBO C UIMPOKHUM KPYrOM TEXHHYECKHUX M TEXHOJIOTMYECKHUX MPUIIOKEHUN U3YydEHHBIX TEOpUi
n 3akoHOB. IIpu sTOM paccMaTpuBarOTCS Ha YypOBHE OOLIMX IPEACTABICHUI U COBPEMEHHBIE
TEXHUYECKHE YCTPOICTBA, M TEXHOJIOTUH.

Hoea skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHUS JJIEMEHTOB  COJEpPXKaHMA,
MOCBALIEHHBIX 9KOJIOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKU
U TEXHOJOTHH, a TaKke OOCYKIeHHS TMpoOJieM pPalMOHAIBHOTO MPUPOAONOIH30BAHUS U
HKOJIOTUYECKOM O€30M1acCHOCTH.

OcBoeHne cojepx’aHud HPOrpaMMbl MO (U3MKE JOJDKHO OBITh IIOCTPOEHO Ha MPHUHIMIIAX
CHCTEMHO-/ICATEIbHOCTHOTO moaxona. s ¢u3uku peanuzamnusi 5TUX NPUHIMNOB Oaszupyercs Ha
MCTIOJIB30BAHUHU CAMOCTOSTEIFHOTO SKCIIEPUMEHTA KaK MOCTOSIHHO JICHCTBYIONIETO (PakTopa yaeOHOro
nporecca. [l yrmyOn€HHOro ypoBHS — 3TO CHUCTEMa CaMOCTOSATENBHOTO YYEHHYECKOIO
HKCHEPUMEHTA, BKIIOYAIOLIEr0 (PpOHTAIbHbIE YUEHUYECKHUE OBITHI IPU N3yUYE€HUU HOBOTO MaTepHala,
nabopaTopHble paboThl W pabOThl mMpakTUKyma. IIpW 3TOM BO3MOXKHBI JiBa CIOCO0a pealn3anuu
¢du3nveckoro npakTukyma. B mepBom ciryyae mpakTUKyM mpoBoauTcs 6o B koHue 10 u 11 kmaccos,
a0 mocje MEepBOr0 W BTOPOTO IMOJIYTOAUI B KaXJIOM M3 3TUX KiaccoB. Bropoil cmoco6 — 310
MHTerpanusi paboT MpakTUKyMa B CHUCTEMY JIaOOPaTOPHBIX paboT, KOTOPbIE MPOBOJIATCS B Ipolecce
u3ydyeHus pasznena (temsl). IIpu stom nox paboTamu NpakTUKymMa IOHUMAETCSl CaMOCTOSATEIbHOE
UCCIICIOBAaHNE, KOTOpPOE NPOBOJUTCA IO PYKOBOACTBY CBEPHYTOro, 0000mEHHOTO BUAa 0e3
NOLIAroBOM MHCTPYKIUH.

B nporpamme no ¢usuke cucreMa y4EHHYECKOTO SKCIEpUMEHTa, J1abopaToOpHBIX padoT H
MpaKTUKyMa TpEACTaBlIeHA €AUHBIM IepeuyHeM. BpiOop TeMaTuku s 3THX BHUJOB YYEHHUECKHX
MPaKTUYECKUX pPA0OT OCYIIECTBISETCS Yy4YacTHUKaMU OOpa30BaTEIbHOTO IIpolecca HCXOIsi U3
0cOOEHHOCTEM TOYpOYHOrO IUIAHMPOBAHUS W OCHalleHWs KaObuneta ¢usuku. [lpu sToMm
obecrieunBaeTcs OBJaleHue 00yJaroUMUCT YMEHUSIMH IPOBOIUTD MPSIMble U KOCBEHHBIE U3MEPEHUS,
UCCIIEIOBaHMs 3aBUCUMOCTEH (U3MYECKUX BEJIUYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

Bosbioe BHHMaHHMe yJenseTcsl pelIeHHI0 PacyE€THBIX M KaueCTBEHHBIX 3aj1ad. IIpu sToM Juis
pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIIOTCS 3aJ]auil C SIBHO 3a/laHHON M HESIBHO 3aJlaHHOMN (pr3nyeckoi
MO/JIETIBIO, TIO3BOJISIONINE MPUMEHATh U3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena
Kypca, Tak M HMHTErpUpys NpPUMEHEHHE 3HAHUI U3 pa3HbIX pa3fenoB. s KayecTBEHHBIX 3ajau
MIPUOPUTETOM SBIISIOTCS 3aJlaHUsI HAa 00bsCHEHHE/TIpeICKa3aHue MPOTeKaHus (GU3NYECKUX SBICHUH U
IIPOIIECCOB B OKpY)KAIOWIEH »XU3HHU, TpeOyrouiue BblOOpa (U3NYECKOH Mojaenu [Uid CHUTyaluu
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu ®I'OC COO k marepuaabHO-TEXHHYECKOMY 00€CIIeUeHHUIO
y4eOHOro mporecca Kype (GU3UKH YrIIyOJIEHHOTO YPOBHSI Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHUs
JOJDKEH M3Y4aThCsl B YCIOBUSAX IpEeIMETHOTO kaOuHera. B kaOuHere (U3MKM JOKHO OBITh
Heo0XoauMoe J1abopaTopHOE 0OOPYIOBaHHME JJIsl BHIMOJIHEHUS YKa3aHHBIX B MpOrpamme Mo (QHU3MKe
YUYEHUYECKUX OIBITOB, JabOpaTOpHbIX pabOT M padOT MpakTHKyMa, a TakXkKe JIEMOHCTPAaLUOHHOE
obopynoBaHue.

JleMoHCTpalnoHHOE 0060py1oBaHue (POPMUPYETCS B COOTBETCTBUH C IPUHIIUTIOM MHUHUMAJIbHOM
JOCTAaTOYHOCTH M 00ECHEeUMBACT MMOCTAHOBKY NEPEUMCICHHBIX B MpOrpamMMme Mo (U3MKe KITIOUEBBIX



JIEMOHCTpAllMiA Ui WCCIICAOBAHUS M3y4aeMbIX SBICHHA H MPOLECCOB, SMIMPUYECKHX U
(GbyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopaTopHoe 000pymOBaHME IJI YUYEHHUYECKHX MPAKTHUYECKUX padboT (popmupyercs B BHUC
TEMaTUYECKHX KOMIUIEKTOB U 00ecreunBaeTcs B pacuére 0JJHOI0 KOMIUIEKTA Ha JIBYX O00YYarOIIUXCs.
TemaTnueckue KOMIUIGKTBI J1a0OpaTOpHOTO 0OOpYIOBAaHUS JIOJDKHBI OBITH IOCTPOCHBI HA
KOMIUIEKCHOM HCIIOJIb30BaHWM AHAJIOTOBBIX U HUGPOBBIX MPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJIe IU(POBBIX Ja00paTOpU.

OCHOBHBIMU LETSIMH U3Y4EHUS (PU3UKU B 00IIEM 00pa30BAHUU SIBIISIOTCS:

¢dbopMHupoBaHHE HHTEpeca M CTPEeMIICHUS OOy4aroluXcs K HAaydYHOMY HW3YYEHHIO HPUPOIbI,
pa3BUTHE UX UHTEIUIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE NMO3HaHUs U (HOPMUPOBAHHE HCCIIEA0BATEIHCKOTO
OTHOIICHHS K OKPY>KAIOLIUM SIBIICHUSM;

(dbopMHpOBaHKE HAYYHOTO MHPOBO33PEHHSI KaK Pe3yJibTaTa U3yuYeHUs] OCHOB CTPOCHHS MaTepPHH
1 QyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

(dbopMupoBaHHEe YMEHHIl OOBICHATH SBJICHHUS C HCIIOJIB30BAHMEM (PU3UUYECKUX 3HAHUNA U
Hay4YHBIX J0Ka3aTEJIbCTB;

(dbopmMHupoBaHUE TPEICTABICHUH O PONMM (U3UKU IS Pa3BUTHUS JPYTrUX €CTECTBEHHBIX HAyYK,
TEXHHUKHU ¥ TEXHOJIOTHUH;

pa3BUTHE MPEACTABICHUN O BO3MOXHBIX cdepax Oyayieil mpoheccCuoHanbHON NeaTeIbHOCTH,
CBSI3aHHBIX C (PM3UKOM, IOATOTOBKA K JaJbHEUIIEMY OOYUYEHUIO B 3TOM HAIPaBJICHUH.

JlocTrkeHue ITHX 1iesieil 00ecreunBaeTCsl PpeieHuEM CIeAYIOLUUX 3a1a4 B MPOIECCe U3yUeHUs
Kypca (DU3MKU Ha YPOBHE CpeJIHEro o0iero o0pa3oBaHus:

MpUOOpPETEeHNE CUCTEMbI 3HAHUI 00 O0IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsi MEXAHUKY, MOJEKYISIPHYIO (PU3HKY, AJIEKTPOAMHAMUKY, KBAHTOBYIO (DM3HKY W SIIEMEHTHI
acTpo(hu3uKH;

dbopMUpOBaHHE YMEHHH NPUMEHSATh TEOPETUYECKHE 3HAHWS JJs OOBSCHEHHS (PU3NYECKUX
SIBIIGHUH B IPUPOJIE U JIJIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HU;

OCBOEHUE CIIOCOO0B PELLIEHUs PA3IUYHBIX 33a4 C SIBHO 33/1aHHOIN (U3NYEeCKON MOJIENbIO, 3a/1a4,
M0/Ipa3yMEeBAIOIINX CAMOCTOATEIbHOE CO3/1aHue (PU3HMUECKON MOJIeNN, aJleKBATHOM yCIOBUAM 3a/1auH,
B TOM YHCIIE 33j]a4 MHKEHEPHOTO XapaKTepa,

MOHMMaHHe (PU3MUECKUX OCHOB U TMPHUHLUIOB JEHCTBUA TEXHUYECKHX YCTPOHCTB H
TEXHOJIOTUYECKHX IPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEAy;

OBJIAJICHME METOJaMH CaMOCTOSATENbHOIO IUIAHUPOBAHMUS M TPOBENEHUS (PUINYECKUX
HKCHEPUMEHTOB, aHalM3a M HUHTepHpeTanuuu HHGPOpMAlMM, OIpPEeNIeHUs]  JIOCTOBEPHOCTH
MOJIyYEHHOTO pe3ysbTara;

CO3/IaHHME€ YCJIOBMM JJI1 Ppa3BUTHS YMEHHH MPOEKTHO-UCCIEIOBATEIbCKOM, TBOPUYECKOM
NeSITENIbHOCTH;

pa3BUTHE UHTepeca K chepam npodecCHoHANbHOM e TeTbHOCTH, CBA3aHHON ¢ (PU3UKOM.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yrinyOnéHHBIN ypoBEeHb M3Y4YEHHsI y4eOHOTO
npeamera «®Pusuka» Ha ypoBHE cpenHero oOmiero oOpa3oBaHMsS BBIOMpaeTcs OOydYaIOLIMMUCH,
IUTAHUPYIOIIKMMU TPOJODKEHNE 00pa30oBaHus 10 CHENHATBHOCTAM (DPU3HKO-TEXHUYECKOTO MPOdUIIS.

Ha wusyuenue ¢usuku (yrimyOn€HHBIM YpPOBEHB) Ha ypOBHE CpeAHETOo 00Imero oOpa3oBaHUS
orBoautcs 340 yacos: B 10 kinacce — 170 yacos (5 yacoB B Hezento), B 11 knacce — 170 yacos (5 yacoB
B HEJIETIIO).

[Ipennaraemslii B mporpamme no ¢u3MKe NepedyeHb JaOOpaTOpPHBIX M IMPAKTUYECKUX paboT
SBJIIETCS. PEKOMEHIOBAHHBIM, YUUTENb JIeIaeT BbIOOp MPOBEAEHUS J1aOOpaTOPHBIX pabOT U OMBITOB C
y4ETOM MHIUBUAYAITBHBIX OCOOCHHOCTEH 00y4arouXcsl.



COILEPKXAHUE OBYYEHUSA
10 KUIACC

Pa3nen 1. Hayunblii MeTO MO3HAHNS IPUPOBI.

Ouzuka — (yHIaMeHTalbHas HayKa o mpupoje. HaydHblii MeTOJ MO3HAHUS M METOIbI
UCCIIeIOBaHMs (PU3NYECKUX SBIICHUM.

DKCIIepUMEHT U TeOpHs B MpoLecce Mo3HaHUs Npupoabl. Habmrogenue u 3KCepuMenT B
dusuke.

CnocoObl n3mepeHus: GU3NYECKUX BEIUYMH (QHAIOTOBBIE W IUGPOBHIE U3MEPHUTEIbHBIC
puOOpPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuit pu3nuecKkux BeInYrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepuanbHas TOYKA, aOCOIIOTHO
TBEPJI0E TEII0, UACATbHAS KUIKOCTh, UACAIbHBIN Ta3, TOYeUHbIN 3apsn). [ unore3a. dusnyeckuii
3aKOH, TPaHULbI €r0 NPUMEHUMOCTH. Dr3nuecKkas Teopusl.

Ponp m Mecto ¢us3uku B (GOPMHPOBAHHMM COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
IPAKTUYECKOM JEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

W3mepenne cuibl TOKAa W HANPSYKEHUs B LENU IOCTOSIHHOTO TOKa IpU TMOMOUIA
AQHAJIOTOBBIX U MU(POBBIX U3MEPUTEIILHBIX TPHOOPOB.

3HakoMCcTBO ¢ nupoBoii maboparopueit mo ¢usuke. [Ipumepsr u3mepeHus: GU3NIECKUX
BEJIMYMH IIPU MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3zgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHud. Cucrema
OTCYETA.

[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.

Panuyc-BekTop MaTepuaqbHOM TOUYKM, €ro IMPOEKIHMH Ha OCHU CHCTEMbl KOOpPJIUHAT.
Tpaexropus.

[Tepememnienue, cKOpoCTh (CpeAHssl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTepualbHOM TOUKH, MX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. ClokKeHHe NepeMelleHnil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NMPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MYTH MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.

CBobosHOe majeHue. YCKOpeHHe CBOOOJHOro mnajaeHus. J[BukeHue Tena, OpOIIEHHOIO
MOJ1 YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTU M YCKOPEHMSI MaTEPHAIbHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonuneiinoe aBuxenue. J{BuxeHne MaTepruaibHOM TOYKH MO OKPYKHOCTU. YTJIOBast U
nuHeHass ckopocTh. llepuon m wacrota obOpamienus. LleHTpocTpeMuTenbHOE (HOPMAIbHOE),
KacaTeJbHOE (TaHI€HIIMAIBHOE) U TIOJTHOE YCKOPEHHE MaTepHaIbHOM TOUKH.

TexHuueckue YCTpPOHCTBA M TEXHOJIOTHYECKHE IPOLECCHhl: CHUAOMETpP, ABMKEHUE
CHApSJIOB, LICTIHEIE, IIeCTepEHYATHIC U PEMEHHBIE MepeIaul, CKOPOCTHBIEC THU(THI.

Hemoncmpayuu.

Monenb cucteMbl OTCUETa, UIUTIOCTPALUS KHHEMAaTHUYECKUX XapaKTEPUCTUK JIBUKEHUSI.

CrocoOBI HCCIIENOBAHNS IBUKECHUN.

Nnmoctpanys npeAeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.

[TpeoOpazoBaHre ABMKEHUI C UCTIOJIH30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.



HaOnronenue nBuxkeHus Tena, OpOoIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

Hampasrienne ckopocTH pyu ABUKEHUU 10 OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEYKTOPE.

CpaBHeHue myTel, TPaeKTOpU, CKOPOCTEH IBMKEHMS OJHOTO MU TOI'O K€ Tella B Pa3HBIX
CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnne HepaBHOMEPHOIO IBUKEHMS C LIEJIBIO ONPEIEIICHUS] MTHOBEHHOW CKOPOCTH.

W3mepeHne yCKOpeHUs TIpU MNPSMOJIMHEHHOM DPABHOYCKOPEHHOM IBW)KCHHH  IIO
HAKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBUKECHUU.

N3mepenue yckopeHus: CBOOOIHOTO MajieHus (PEKOMEHI0OBAaHO MCIOIb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHue NBUXXKEHUS Tea, OpOLIEHHOIo TOpu30HTaNnbHO. [IpoBepka rumoTessl 0 MpsiMoi
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXKAY AAIBHOCTBIO T0JIETA U HAYAJIBHOM CKOPOCTBIO TEJA.

N3yuyenune aBuKeHUs Tea M0 OKPYKHOCTH € TIOCTOSHHOM 110 MOJYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH IEpHOAAa OOpAIleHHs KOHHYECKOTO MasTHHKA OT €ro
[1apaMeTpoB.

Tema 2. /lunamuxa.

IlepBbiit 3akoH HprotoHa. MHepunanbHbie cucteMsl oTcuéTa. [IpuHINMI OTHOCUTEIBHOCTH
[Nanunes. HemnepruanbHble cucTeMbl OTCUéTa (OrpeiesieHue, IpUMepsbI).

Macca tena. Cuia. [IpuHnumn cynepno3umnmuu cuil.

Bropoii 3akoH HproToHa /1711 MaTEpUAIBHONW TOYKHU.

Tpernii 3akoH HbIOTOHA 1151 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh I'PAaBUTALIMOHHON 1 MHEPTHON MacCCBl.

Cuna TsDKeCTH. 3aBUCHMOCTb YCKOPEHHUS CBOOOJHOrO TaJeHHsT OT BBICOTHI HaJ
MOBEPXHOCThIO IUJIAHETHI U OT reorpaduueckodl MmupoThl. JIBM>KEHHE HEOECHBIX Tell M HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKYyIIErOCs C YCKOPEHHUEM.

Cuna TtpeHnsa. Cyxoe TpeHue. Cuna TpeHUS CKOJIBKEHUS U CWIA TPEHUS IIOKOS.
Koadp¢unument tpenuns. Cuiia conpoTHUBIEHUS NMPU ABMXKEHUU Tella B JKMJKOCTH WM rase, eé
3aBUCHMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO ABUKCHUS.

Jasnenue. I'mapocratnueckoe nasnenue. Cuna Apxumena.

TexHHueckne yCTpOHCTBA M TEXHOJIOTMUYECKHE ITPOLECCHl: TOAIIMIIHUKN, ABH)KCHHE
MCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

HaGnroneHnue 1BUKEHUS Te B UHEPLUAIBHBIX M HEMHEPIMATIbHBIX CUCTEMaX OTCUETA.

[TpyHIMII OTHOCUTEIIBHOCTH.

KaueHne nByX HMIMHIPOB WJIM IIAPOB PAa3HOW MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPIIUAIBHOW CHCTEMBI OTCUETA.

CpaBHeHuE paBHOAECHCTBYIOLIEN IPUIIOKEHHBIX K TEIY CHJI C IPOU3BEACHUEM MACChI Tea
Ha €r0 YCKOPEHUE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOBHHMKAIOIINX B PE3YJIbTATE B3aUMOACHCTBUS TEN.

N3MmepeHne macc 1o B3auMOJICUCTBUIO.

HesecomocTts.

Bec tena mpu yCKOpEHHOM NOABEME U I1aJICHUH.

[{eHTpOOEIKHBIE MEXAaHU3MBI.



CpaBHEeHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

W3mepenune paBHOJCHCTBYIONIEH CHJI TP JBMYKEHUH OpyCKa 110 HaKIIOHHOM TIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCUMOCTH BPEMEHHM JBHKEHHS Opycka IO HAKJIOHHOU
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

W3ydeHue ABUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepes JErKuil OJI0K.

Hzmepenne koddduirienTa TpeHus Mo BeIWYHHE YTI0BOro KodduilneHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue JBWKEHUS Opycka 1O HAKIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
KO3 PUIMEHTOM TpEHUS.

N3yuenue aBMXKEHUS Irpy3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHOo TBEpAOE Teno. [locTynarenbHoe U BpalaTebHOE JIBUKEHUE TBEPIOrO Tea.
MOMEHT CcHJIbl OTHOCUTENBHO OCH BpaileHus. [lnedo cunbl. CrnoxxkeHue cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcioBus paBHOBECHUS TBEPIOTO TEIA.

VYcroitunBoe, HEYCTOMYHMBOE, O€3pa3InyHOE PABHOBECHE.

TexHuueckue yCTpOHCTBA U TEXHOJOTMYECKUE IPOLIECChl: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peléryaTble KOHCTPYKLIHH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie padbomot, npaKmukKym.

HccnenoBaHue ycioBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIET0 OCh BPALICHUS.

KoHcTpynpoBaHre KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3y4eHne ycTOHYMBOCTH TBEPAOTO TENA, UMEIOLIETO IUIOIIAb OMIOPHI.

Tema 4. 3akonwl coxpanenus 6 mexaHuke.

Nmnynsc mMaTepuanbHONW TOYKH, CUCTEMbI MaTepUalbHBIX Touek. LleHTp macc cuctemsl
MaTepuaibHbIX TOYEK. TeopeMa o ABMKEHUH LIEHTPa Macc.

NMiynbC cuiibl 1 ”3BMEHEHHE UMITYJIbCa TeNa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

MoMeHT uMmIylbca MaTepuaabHOM TOYKH. IIpeacraBieHne O COXpaHEHMHM MOMEHTA
MMITyJIbCa B IIEHTPAJIbHBIX MOJISX.

PaGoTa cunbsl Ha MaJOM M Ha KOHEYHOM nepemenieHuH. ['padudeckoe mpejacraBieHue
pabOTHI CHITHI.

MOUIHOCTh CHJIBL.

Kunernueckast sHeprus marepuaibHOM TOUkd. Teopema 00 M3MEHEHMM KUHETHYECKOH
SHEPrUM MAaTEPUAJILHON TOUKH.

[ToreHunanbHble U HEMOTEHIMANbHbIE cuibl. [loTeHuunanbHas sHeprus. [loreHnuanbHas
sHeprust ynpyro jaepopmupoBaHHONW NpyXuHbI. [loTeHIMaNbHAs 3HEPIrUs Tela B OJHOPOJAHOM
rpaBUTAlMOHHOM MoJe. [loTeHnuanbHas 3Heprus Tejna B TPaBUTALMOHHOM I0JIE OAHOPOJHOIO
mapa (BHYTpH U BHe 11apa). Bropast kocMuueckast CKopocTb. TpeThsi KOCMUYECKas CKOPOCTb.



CBs3b pabOTHI HEMOTEHIHMAIBHBIX CHJI C U3BMEHEHHEM MEXaHUYECKOW SHEPrHMH CHUCTEMBbI
TeJ. 3aKOH COXPAHEHMSI MEXaHUUECKOU SHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHymu s uAcalbHOW JKUIKOCTU KakK CIEICTBUE 3aKOHA COXPAHEHMS
MEXaHUYECKON YHEPTUU.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: JBHKEHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, THPOCKOI, (UTYpHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

W3mepeHre MOIHOCTH CHUJIBI.

H3meHeHune sHepruu Teia Mpu COBEPILIEHUU pabOThI.

B3anmuble npeBpallleHUsT KUHETUYECKOW W MOTEHIMAIbHOW YHEPTHil MpU JACHCTBUM HA
TEJIO CHJIBI TSDKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nIpyu cBOOOIHOM MaJAECHUU.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3mepenne ummysbca Tena no TOpMO3HOMY ITYTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIEITH 3JICKTPOMOOUIISI U MOITHOCTH CHIIBI TSATH.

CpaBHeHUE U3MEHEHHS UMITYJIbCA Tela C UMITYJIBCOM CUJIBL.

HccnenoBanue coxpaHeHUsl UMITYJIbCA IPU YIPYTOM B3aUMOJEHCTBUH.

W3mepeHre KWHETUYECKOM SHEPTUU Tejla IO TOPMO3HOMY Iy TH.

CpaBHeHUE W3MEHEHUS MOTSHITMAILHON SHEPTUH TIPY>KUHBI C paOOTON CHITBI TPEHUSI.

Omnpenenenue padbOThI CHIIBI TPEHUS IPU ABMXKEHUH TeJla IO HAKJIOHHOM IJIOCKOCTH.

Paspnen 3. Moaekyasipaasi Qu3uKa 1 TePMOAUHAMMKA.

Tema 1. Ocnosbt MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OcHoBHbBIE TMOJIOKEHUS MoOJeKyIsipHo-kuHeTnyecko Teopun (MKT), ux omnbiTHOE
obocHnoBanue. Juddysusa. bpoyHoBCkoe nBMKEHME. XapakTep IBWIKEHUS M B3aUMOJCUCTBUS
YacTuIl BemecTBa. Moenu CTpOeHHUs Ta30B, JKUIKOCTEH U TBEPABIX Tell U 00BSICHEHHUE CBOWCTB
BelllecTBA Ha OCHOBE J3TUX Mojeneil. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BemectBa. [locTostHHas ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u crocoObl e€ m3mepenus. lllkama TemmepaTyp
Lenbcus.

Mopenbs wuaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU: YaCTHIlbl Ta3a
JBHKYTCSI XAOTUYECKH U HE B3aUMOJECUCTBYIOT IPYT C APYTOM.

['a3zoBbie 3akoHbl. YpaBHeHHe MenpaeneeBa—Knaneiipona. AOcomtoTHas Temmeparypa
(mkanma temmeparyp KensBuna). 3akon JlampTona. M3omporecchl B HOeallbHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ padudeckoe mpeacTaBiIeHHe H30MPOIIECCOB: U30TepMa,
M30x0pa, n3obapa.

CBa3b MEXKIy /MOaBJICHUEM M CPEIHENM KHHETUYECKOW »SHEpPruerd MOCTyNnaTeIbHOro
TEIUIOBOTO JBYIKEHHUS MOJIEKYN HJeadbHOrO0 Ta3a (OCHOBHOE YpaBHEHHE MOJEKYISIPHO-
KMHETHYECKON TEOPUU UACAIbHOTO ra3a).

CBsi3p  aOCOIOTHON  TeMmepaTypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpemHei
KMHETUYECKOW dHEPruei MOCTyNnaTeNbHOTO TEMIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOIECChl: TepMOMeTp, Oapomerp,
MOJIy4YeHUE HAHOMATEePUaJIOB.

Hemoncmpayuu.



Mopenu nBUKEHNS YaCTHULl BELECTBA.

Monens OpOYHOBCKOTO IBUYKEHHUSI.

Buneopoinuk ¢ 3anucbio peabHOro OpOyYHOBCKOTO JIBUIKEHUS.

Huddy3us xuakocTei.

Mognens onbita llTepHa.

IIpuTsxenue MOJIEKyII.

Moenu KpUCTaNIMYECKUX PELIETOK.

Habmronienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie padbomot, npaKmuKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHS IIPH TEIUIOO0OMEHE MEXKIY
ropsiuei U X0JIOJAHOU BOJOM.

W3ydyeHne WU30TEpPMUYECKOro TMporecca (pPeKOMEHJOBAHO HCIONIb30BaHHe LU(POBOH
nabopaTopun).

N3ydenue n30XopHOTro mnpouecca.

N3ydenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS! COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

Tepmonunamuueckass  (TZl)  cucrema. 3ajmaHre  BHENIHUX  YCJIOBHH A
TEPMOJMHAMUYECKOM CUCTEMbl. BHemHue u  BHyTpeHHuEe napameTpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEAHUE 3HAUYEHHUS BEJIUYMH, ONMHUCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynepoe Hauano tepmoanHamuku. CaMonpou3BoiibHas pesakcalus TepMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PAaBHOBECHUIO.

Mopenp uaeanbHOrOo raza B TEPMOJIMHAMHMKE — CHUCTEMa YpPAaBHEHMIl: ypaBHEHHUE
MenneneeBa—KnaneiipoHa U BbIpaXX€HUE JUIsI BHYTPEHHEW SHEPruM. Y CIOBUSA MPUMEHUMOCTU
TOW MOJENN: HM3Kasg KOHLIEHTpallUs YacTUll, BBICOKHE TeMmIepaTypbl. BrlpaxkeHue s
BHYTpPEHHE! SHEPTUU 0IHOATOMHOTO HJI€aIbHOIO rasa.

KBasucrarnueckre U HECTaTUYECKHUE ITPOLIECCHI.

OneMeHTapHas paboTa B TepMouHaMuKe. Boraucnenue paboTsl 1o rpaduky mporecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKON
cucTeMbl 6e3 coBeplIeHus: padoThel. KOHBEKIMS, TEMI0NPOBOIHOCTD, U3TyYEHHE.

KomunuectBo Ttemnorel. TemnoéMkocThs Tena. YaenbHass M MOJSAPHAs TEIIOEMKOCTU
BelllecTBA. YpaBHeHHe Maliepa. YaenbHas TeEIoTa CropaHusi TormmBa. Pacuér konmyecTBa
TEIUIOTHI IIpH Teruionepenave. [lonstue 06 aguadbaTHOM Ipoliecce.

[TepBbiii 3ak0H TepMoaUHAMUKU. BHyTpeHHss sHeprus. KomudecTBo TemnoTsl U paboTa
KaK Mepbl NU3MEHEHHS BHYTPEHHEN SJHEPTUH TEPMOAMHAMHUYECKON CUCTEMBI.

Bropoil 3akoH TEepMOAMHAMHUKH JUIsI PABHOBECHBIX IIPOLIECCOB: 4Ye€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIMHAMMUYECKON CHCTEMbl MPOXOIUT €AMHCTBEHHas aauabara.
AOGconoTHas TeMIieparypa.

Bropoii 3ak0H TEpMOAMHAMUKH JJIl HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXHO IE€PENATH
TEIJIOTY OT OoJiee XOJOJAHOrO Tela K Oojiee Harperomy 0Oe3 kommeHcaruu (Kmaysmyc).
HeoOpatumMocTh NpuUpOIHBIX MPOIECCOB.

[Ipunuune! aeiictBus TernoBbix Mammud. KIT/I.

MakcumansHoe 3Hauenue KI1/1. [{ukn Kapho.



DKOJIOTMYECKUE aCNEKThl MCIIOJIb30BAHUS TEIUIOBBIX JABUrarenei. TemnoBoe 3arps3HeHue
OKPYKAarOILEH Cpeabl.

TexHuuecKkrue yCTpOWCTBA U TEXHOJOTHYECKHUE MPOLECCHI: XOJOIWIBHUK, KOHIUIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUraTenu, mapoBas TypOWHA, MOJYyYEHUE CBEPXHU3KHX
TEMIIepaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOIOB C UCIOJIB30BAaHWEM TEIUIOBOIO HAcoca,
YTHIU3aUsS OMOOPTraHNYEeCKOTO TOTLTUBA JJIs1 BEIPAOOTKH «TEILTIOBOMY M AJICKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a1nadaTHueCKOM pacIIupPEHUH.

Bo3nyniHoe oruuso.

CpaBHeHME yJeIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aguabaTHOro npoiiecca.

KoMnbroTepHble MOAEIH TEIUIOBBIX JBUraTENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aquabaTHOro mpoiiecca.

N3ydeHune B3aMMOCBSI3M SHEPIUU MEKMOJICKYJISIPHOTO B3aUMOJICHCTBUS U TEMIIEPATYPHI
KUIICHUS )KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobl.

[TapooOpa3oBanne u KoHJeHcanus. lcnapeHue U KHUIIEHHE. YJIeNbHas TeroTa
napooOpa3oBaHusl.

Hacpiiennple u  HeHachlinieHHble Tapel. KayecTBeHHas 3aBUCUMOCTH IIOTHOCTH M
JABJICHUS] HACBIIICHHOTO Mapa OT TEeMIEpaTyphbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JaBJICHUS B KUJKOCTH.

BnaxHocTbs Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucramnmuyeckue u amopdHbie Teaa. AHU30TPOIHUS CBOMCTB KPUCTAJIIIOB.
[TnaBrnenue u KpucTauU3anus. Y aenbHas TerioTa miaaBienus. Cyomumanus.

Hedopmaruu tBEpAOro Tenma. Pactsokenne u cxartue. Cnsur. Monyne FOura. Ilpenen
yOpyrux aedopmanui.

TennoBoe pacmMpeHnue KUIKOCTEH U TBEPIBIX Te, 00bEMHOE U JTMHEHHOE paCIIUPEHHE.
AHTapMOHHM3M TEIUIOBBIX KOJEOAHUN YacTHUI[ BEIIeCTBA KaK MPUYMHA TEIMJIOBOTO PACHIMPEHUS
Ten (Ha KaYeCTBEHHOM YpPOBHE).

[Tpeobpa3zoBanue 3HEPTUM B (Pa30BBIX Mepexoax.

YpaBHeHHE TEIUIOBOTO OallaHca.

[ToBepxHOocTHOE HaTskeHUEe. KoadduimeHT moBepXHOCTHOTO HaTsKeHus. KanmunspHsie
ABJEHU. [{aBlIeHre 110 UCKPUBJIEHHOM MTOBEPXHOCTHIO xKuakocTh. dopmyia Jlamaca.

TexHuYecKkne YCTPOMCTBA M TEXHOJOTMYECKHE TMPOLECCHI: KUIAKUE KPHUCTAJIbI,
COBpPEMEHHBIE MaTEepHUaIbI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenne. Kunenue npu noHWKEHHOM J1aBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSIKEHHUS.

OnBbITHl ¢ MBUIBHBIMH TJIEHKAMHU.

CwmauuBanmue.



KannmispHsele sBIeHU.

Mopaenu HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObl U3MepeHUs BIAKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunbr nedopmanmii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3ydeHune 3aKkoHOMEpPHOCTEN UCTIaPEHUS KUIKOCTEH.

W3MmepeHue yaeapHON TEIUI0ThI IIJIaBICHUS JIbJA.

M3yyeHue CBOMCTB HACBIIICHHBIX I1apOB.

W3mepenune abCOMIOTHOM BIAXKHOCTH BO3/1yXa M OIICHKA MAcChl MapoB B TIOMEIIICHUH.

N3mepenue ko3¢ puireHTa NoBepXHOCTHOIO HATSKEHHUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH J1e(hOpMaIi PE3NHOBOTO 00pasia OT MPUIOKEHHON K HeMy
CUJIBI.

Pasznea 4. diekTpoauHaMuUKA.

Tema 1. Inexmpuueckoe noe.

OnekTpuzanus Tea U e€ MposBIIEHUsA. DJEKTpUYecKuil 3apaa. [IBa BUaa 3JIEKTPUUECKUX
3apsaaoB. IIpoBONHMKM, AMPIEKTPUKH U IOJYHPOBOJAHUKH. ODJIEMEHTApPHBIA 3JIEKTPUUYECKUM
3apsj. 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsa.

BsaumopeiictBue 3apanoB. Toueunsle 3apsabl. 3akoH Kyiona.

Onekrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHUE 3apsi/bl.

Hanpsoxéanocts  anekrpuueckoro moss. [IpoOubnid 3apsa. Jluaunm HanpsokEHHOCTH
INEKTPUYECKOTr0 1oJIst. OQHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIManbHOCTD ANEKTPOCTATUYECKOrO IOJA. Pa3HOCTh NMOTEHLMANIOB U HAIPSHKCHUE.
[ToreHunanbHast ~ dHEprust  3apsga B JJEKTPOCTATUUECKOM  IIOJIE. [Torenuunan
aneKTpocTatnyeckoro mnosisd. CBsi3p HANpPsDKEHHOCTH MO M PAa3HOCTH IOTEHLIMAJIOB IS
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOAHOTO, TaK M HEOTHOPOJHOTO).

[TpyHIMI CynepnO3ULIUH dJIEKTPUUECKUX MOJIEH.

[Tone ToueuHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpPHO
3apsDKEHHOT0 1Mo 00BhEMy 1mapa. [lose paBHOMEpPHO 3apsHKEHHOW OECKOHEYHOW IUIOCKOCTH.
KapTuns! mMHNAN HAIPSYKEHHOCTH ITUX NOJIEN U SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM TOJIE. Y CIIOBHE PAaBHOBECHSI 3aps10B.

JIMdIIeKTPUKHY B AJIEKTPOCTaTUYECKOM TToJie. J{nanekTpruyeckas IpOHUI[aeMOCTh BEIIECTBA.

Konnencarop.  DIEKTPOEMKOCTh  KOHAEHCATOpA.  DIEKTPOEMKOCTh  IJIOCKOTO
KOHJICHCATOopa.

[lapamiensHoe  coenmuHEHWEe  KOHIeHcaTopoB.  IlocnemoBarenbHOE — COeMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBM>KeHUE 3apsyKEHHON YacTULIBI B OJHOPOAHOM JJIEKTPUYECKOM II0JIE.

TexHu4eckue yCTpOMCTBA U TEXHOJIOIMYECKUE IIPOLIECCHI: AIEKTPOCKOI, 3IEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHUE AIEKTPONpruOOpOB, KOHIEHCATOPHI, TeHepaTop Bau e
['paada.

Hemoncmpayuu.

YCTpOoUCTBO U IPUHLUIL AEHCTBUSA 3JIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3apSHKEHHBIX IIAPUKOB.



DIEKTPUYECKOE MOJIE IBYX 3aPSIKCHHBIX ILIACTHH.

Mognens anekTpocTatuueckoro reueparopa (Ban ne I'paada).

ITpoBOAHMKY B 3JIEKTPUUECKOM IIOJIE.

DNEeKTpoCTaTUYECKAas 3allUTa.

VYceTpoicTBO U IeCTBUE KOHAEHCATOPA TOCTOSTHHOM 1 MEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcCAaTopa OT IUIOIIAAW  IIJIACTHH,
paccTosHUSA MEX]y HUMU U AUAJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus EKTPUYECKOTO OIS 3apsyKEHHOTO0 KOHIEHCATOPA.

3apsiaKa ¥ pa3psiika KOHAEHCAaTOpa 4epe3 Pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

OneHka cul B3aMMOJEHCTBUS 3apSKEHHBIX TEIL.

HaOnronenue npeBpalieHus SHEpruy 3apsKeHHOr0 KOHAEHCATOPa B SHEPTUI0 U3ITy4EHUs
CBETOJIMO/IA.

W3ydeHne npoTekaHus ToKa B LIETIH, COJIEprKalel KOHeHCaTop.

Pacnipenenennie pasHOCTM NOTEHUMANIOB (HANpsOKEHUs) IPU  I1OCIIENOBATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. llocmoannwlil 31eKMpuYecKull mox.

Cuna toka. [TocTosiHHBIN TOK.

VYcnoBus CylmeCTBOBaHUS IOCTOSIHHOTO  AJIEKTPUYECKOrOo TOKa. VICTOYHMKM TOKa.
Hanpsokenue U u D/1C é.

3akon OMa a1 yyacTKa LenH.

ONEKTpUYECKOe  CONPOTHUBIIEHHWE.  3aBUCUMOCTb  COINPOTHUBIIEHUS  OJHOPOIHOIO
IIPOBOJHMKA OT €ro JUIMHBI U IUIOUIAJH IIONEPEYHOr0 CEYEHUS. Y EIBHOE CONPOTHUBIICHUE
BELICCTBA.

[TocnenoBarenbHOe, NapauIEIbHOE, CMEIIAHHOE COEAUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AIeKTpudeckux 1eneit. [Ipasmma Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenuna.

MoIIHOCTB NEKTPUYECKOro TOKa. TernoBast MOIIHOCTD, BBIAENsIEMas Ha PE3UCTOPE.

OJIC u BHYTpEeHHEE CONMPOTHUBJIICHHE HCTOYHHMKA TOKa. 3akoH Owma g TOJHOU
(3aMKHYTO¥) 3JIeKTpUYECKOM 11er. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKOo€e 3aMbIKaHUE.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHnueckne yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: aMIIEPMETP, BOJBTMETD,
peocTat, CYETYUK IEKTPUIECKON SHEPTUU.

Hemoncmpayuu.

W3mepeHue cuibl TOKa M HAIIPSKEHHUS.

HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKAa OT HANpPsDKEHUs [UId  PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTh COMPOTHUBIIEHUS UWIMHIPUYECKUX TMPOBOJHUKOB OT JJIMHBL, IUJIOLIAAU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT COINPOTHUBIEHUS IPU IOCTOSSHHOM
HaNPSDKEHUU.

[Ipssmoe m3mepenne DJIC. KopoTkoe 3amblKaHME TAIbBAHUYECKOTO 3JIEMEHTA M OLEHKa
BHYTPEHHETO COIIPOTUBIICHHUS.

Crioco0bl coeTMHEHHs ICTOYHUKOB Toka, DJ[C Gatapeii.



HccnenoBanne pa3sHOCTH MOTEHIMAIOB MEXKY MOJOCAMHA MCTOYHUKA TOKA OT CHJIBI TOKA
B LIEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanye cCMENIaHHOTO COCIMHEHUS PE3UCTOPOB.

H3MmepeHue yaeapHOro COpOTUBIICHHS IPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTY CHJIBI TOKA OT HAIIPSDKEHUS U1 JJaMIIbl HaKaJIUBaHMsL.

VBenuueHue npezeia u3MepeHust amnepMerpa (BoIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/1C ralbBaHUYECKOr0 2JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMANIOB MEXY MOJIFOCAMU UCTOYHUKA TOKAa OT CUJIbI TOKa
B LICIN.

HccnenoBanue 3aBUCMMOCTH IIOJI€3HOM MOITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

OnekTpuueckas HPOBOAMMOCTb pA3JIMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHUBIEHUS  METAUNIOB  OT  TEMIEpPaTyphl.
CBepxnpoBOAUMOCTb.

DneKkTpruuecKkuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAMMOCTh MOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. IloxynpoBogHUKOBbBIE TPUOOPBHI.

ONEKTPUYECKUH TOK B JJIEKTPOJIMTAX. DJIEKTPOIMTHYECKAs NHUCCOLMALUS. DJIEKTPOJIN3.
3axonbl Dapazest 1U1sl 3JIEKTPOIU3A.

Onektpuueckuidi TOK B raszax. CaMOCTOSITENBHBIM M HECAMOCTOSITENIbHBIN pa3psi.
Pa3znuynble TUIIBI CAMOCTOATENBHOTO paspsaaa. Monnus. [lnazma.

TexHuueckue yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30paspsaHble JIaMIIbI,
AIIEKTPOHHO-JIydeBasi TPyOKa, MOIYHNPOBOJHUKOBBIE MPUOOPHI: THOJI, TPaH3UCTOP, (poTomamon,
CBETOJIMOJ, TallbBaHWKA, paUHUPOBAHWE MEAM, BbHIIUIABKA AJIIOMHHMS, OSJIEKTPOHHAs
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYypPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHsbI 2nekTponusa apazes.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HaGnronenue anexrponusa.

W3mepenue 3apsia 0JHOBAJIEHTHOTO HOHA.

HccnenoBaHue 3aBUCMMOCTH COITPOTUBIIEHHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

Du3nYecKHl MPAKTUKYM.

CniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX M IIU(POBBIX
U3MEPUTENbHBIX TNPUOOPOB M KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3mueckux BenuuuH. OlleHKa TpaHuIl
IIOTPELITHOCTEMN.



[IpoBeneHNE KOCBEHHBIX HM3MEPEHUMN, WCCIECIOBAaHUM 3aBUCUMOCTEH  (U3UICCKUX
BEJIMYMH, MPOBEPKa MPEAJIOKEHHBIX THIOTE3 (BBIOOp M3 PabOT, OMUCAHHBIX B TEMATHUYECKUX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOPHBIC PA0OTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Wzyuenue kypca ¢pusuku yriyonaéHHoro ypoBHsa B 10 kiacce OCyIIeCTBISETCS C yUETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusvie noHAmMUA, C6A3AHHbIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/ICIIb, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peEIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkus, napabona,
runep6ona, ux rpaduku u cBoicTBa. Tpuronomerpuueckre GyHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. BEKTOphl M HMX MPOEKIMU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYyXalomed  cpedpl,  yTUIU3alus
OMOOPraHMYECKOTO TOIUIMBA JJISl BBIPAOOTKH «TEIJIOBOM» M 3JIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATsDKEHUE Y KaWUISIPHBIC SBJICHUS B IPUPOJIE, SJIEKTPUUECKUE SIBJICHHS B )KHBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEM, )KUJIKOCTEH U
ra3oB, OJKHUJIKHE KPHUCTAJJIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JUCCOIMAIIUS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOIIHSI.

T'eozpaghus: BnaxxHOCTh BO3/lyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoObpa3oBaHue ABUKEHHUM C UCIIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTUYECKUE KOHCTPYKIMU (KPOHIITEHH, pemérdyarsie
KOHCTPYKIIMH ), UCTIOIH30BaHNE 3aKOHOB COXPAHEHUSI MEXAHUKU B TE€XHHUKE (TUPOCKOII, BOJTOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CrOpaHMs, MapoBas TypOWHa, OBITOBOW XONOIWJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM YHCIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30pA3PSAHBIC JAMITBI, TOTYITPOBOIHUKOBBIE MPUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Macnummnoe noie.

B3anmoneicTBiue NMOCTOSHHBIX MAarHUTOB M INPOBOJHMKOB C TOKOM. MarHutHoe mnoue.
BekTop MarHUTHOM MHAYKUMHU. [IpUHIKN Cynepno3uLUA MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOU
UHAYKILINH.

MarautHoe 1oje IPOBOJHHKA C TOKOM (IPSIMOTO MPOBOJHHMKA, KAaTyIIKU U KPYTOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amnepa, €€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOJAYJb. JI[BUKEHHE 3apsSKEHHOW 4YacTHUIbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

MaruuTtHoe nose B BeuecTse. deppomMarHeTUKHy, napa- 1 IMaMarHeTUKH.



TexHHUYECKHME yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: NPUMEHEHUE ITOCTOSHHBIX
MarHuTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOM, YyCKOpUTEIU
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKUMM MarHuTHOTO IO IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOM MHIYKIMM TMOJS JJIMHHOTO IPSAMOro IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmopneicTBue IByX MPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

HaOnronenue 1BrkKEHUs MydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeicTBUSA 3TIEKTPOU3MEPUTENLHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeNCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAyKIMH. [loTOok BekTopa MarHuTHOM MHAyKumMu. DJC
MHAYKIHMU. 3aKOH 3JIEKTPOMarHUTHOM uHAykuunu Papanes. BuxpeBoe aiieKTpUUecKoe IOJIE.
Toxku dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHIKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karylmka WHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHHe
camonHaykiuu. JIC caMOMHAYKIIHH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoWCTBa U TEXHOJIOTMYECKHME TNPOLECCHl: HWHAYKIIMOHHAS IIeub,
COJICHOMJI, 3aIIMTA OT JEKTPU3ALMH TEN TP JIBUKEHUN B MATHUTHOM I10JIE€ 3€MIIH.

Hemoncmpayuu.

Habmonenune sBaeHus 37€KTPOMarHUTHON MHTYKIIUH.

Uccnenoanne 3aBucumoct OJIC MHAYKIHMH OT CKOPOCTH HM3MEHEHUS MAarHUTHOIO
MOTOKA.

IIpaBuno Jlenua.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHMS CHJIbI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue sBIEHUS CAMOUHTYKIUH.

CoOopka Mo/ieNr AIIEKTPOMArHUTHOTO T€HEpaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJIEOAHMS.

['apmonnueckue  konebanus. KunHemaTmueckoe U JAMHAMHUYECKOE  OIMMCAHUE.
DHepreTuyeckoe OmucaHue (3aKOH COXpAaHEHHUS  MEXaHWYECKOW  »Hepruu). BriBojg
JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKHX KoJeOaHWM W3 HMX OJHEPreTHYecKoro u
KMHEMaTU4YECKOTO OIIMCAHMUS.

Ammumatyna u ¢dasza xonebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEIIMYMHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ilepro Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
masTHUKA. [lepros cBoGOAHBIX KOIeOaHUI IPYKMHHOTO MasTHHKA.

[TonsTe o 3aryxatoumx KojeOanusix. BoiHyxneHHsle koneOanusi. Pe3onanc.
Pe3onancHas kpuBas. BiusiHue 3aTyxanus Ha BUJ pe30HAHCHOUW KPUBOM. ABTOKOJICOaHUSI.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelu,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

Habumronenne He3aBUCHMOCTH MEpHO/a MaJIbIX KoJIeOaHUI rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyXxamuxX KOJIeOaHUH W 3aBUCUMOCTH TIEPHOa CBOOOTHBIX KOJICOaHUI
OT COMPOTHBIICHUS.

HccnenoBanne konebaHWl Tpy3a HAa MAacCUBHOW MpPYXHHE C IeNbI0 (OPMUPOBAHUS
IpeJICTaBICHUH 00 neaqbHON MOJEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs PHEPTUH MPH KOJIeOaHHUIX rpy3a Ha MpYKUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmroienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, nPaKmMuKym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JIBM)KEHUS Tejla B X07ie KoieOaHui Ha yIIpyroM MojBece.

N3yueHue ABUKEHUS HUTIHOTO MAasTHUKA.

[TpeoOpa3zoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KOJIeOaHuH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
kosnebaTesibHOM KoHType. ®@opmyna Tomcona. CBs3b aMIUIMTYIbl 3apsjia KOHJEHcaropa ¢
aMIUTUTYION CUIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUH B HI€aTbHOM KOJeOaTeIbHOM KOHTYpE.

3aryxamolue 3JeKTPOMarHuTHble KosiebaHus. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemeHHBIII TOK. MOIIHOCTH NEPEMEHHOIO0 TOKA. AMIUIUTYAHOE M JIEHCTBYIOIEE
3HAUEHUE CUJIBI TOKA M HAMPSIKEHHS TIPU Pa3IndHON opMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHH.

CuHyconaalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENIY CUHYCOUJAJIbHOT'O IEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe3oHaHC HanpsHKeHUH.

Wneanbublii Tpanchopmarop. [IponsBonacTBo, mepenaya u noTpeOiIeHUe 3IEKTPUIECKOM
SHEPIHH.



DKOJIOTUYECKUE PHUCKHU IIPU INPOU3BOJACTBE 3JIeKTpodHepruu. KynbTypa mcnosb3oBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HHU.

TexHudyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: DJJIEKTPUYECKUM 3BOHOK,
TEHEPATOp IEPEMEHHOI0 TOKA, JINHUU JIEKTPOIIepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUH OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcumsuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTMBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3onanc mpu nocienoBaTenbHOM COCIMHEHUHU PE3UCTOPA, KATYIIKWM WHIYKTMBHOCTH H
KOHJIEHCATOPA.

YCTpORCTBO M IPHHIIKIT ACUCTBHS TpaHCcHopMaTopa.

Mogenb IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Wzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIeI0BaTEIbHO COSAMHEHHbBIE KOHIEHCATOD,
KaTyILKYy ¥ PE3UCTOP.

HaOnroneHnue 31eKTpOMarHuTHOIO Pe30HaHca.

HccnenoBanue padoThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaAZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX paclpocTpaHeHusd. [lomepedynsle M IpoaosbHBIE
BosIHBL. Ilepuon, ckopocTe pacnpocTpaHeHus M AjauHa BOJIHBL. CBOMCTBA MEXAHMYECKUX BOJIH:
OTpakeHUe, IpeJIoMIIEHUE, HHTEepPepeHus U TudpaKus.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3ammuas
OpHUEHTAIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaXKEHHE, MPEIOMJIEHHME, IOJISIpU3alns,
uHTEephepeHIMs U AU(PaKIHSL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH CpeNbl.

TexHuueckue ycTpoicTBa M NPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, yinbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U paclpoCTPaHEHHUE NOMEPEYHBIX U MPOIOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

HabmoneHue oTpaxeHus U NPeOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 [uppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKHI pe3oHaHC.



CBolicTBa yJIbTpa3ByKa U €ro NPUMEHEHHUE.

Habmionenue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOH
KOJICOaHUH.

HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTPa)KE€HUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepGepeHIns.

Oo6HapyxeHrne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3ITyUCHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsAmMosMHENHOE PACIIPOCTPAHEHHUE CBETa B OJAHOPOAHOM cpene. JIyu cera. TouyeuyHblin
HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxeHus cBeTa. [locTpoenune H300pa’keHUN B IJIOCKOM
3epkaie. Chepudeckne 3epkaia.

[Ipenomnenune cBera. 3aKOHBI MpEIOMJICHHUS CBeTa. AOCOJIOTHBIM  IOKa3aresb
npesnoMieHuss. OTHOCUTENbHBIA IOKa3aTenb MnpeiaomiieHus. [loCTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEX0Je MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pasjena
JIBYX ONITUYECKUX CPE.

Xon iyueit B mpu3me. ucnepeust ceera. CliokHBIN coctaB Oemnoro ceera. L[Ber.

[Tonnoe BHyTpeHHee oTpaxkeHue. [IpeaenpHplil yrol MOJIHOr0 BHYTPEHHETO OTPAKEHHUSL.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOSHUE U
ONTHUYECKasl CHUJIa TOHKOHM JIMH3BI. 3aBUCHUMOCTH (DOKYCHOTO PACCTOSHHS TOHKOH clepudecKkoit
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENILHOTO IT0Ka3aTesl IPEIOMIICHUS.

®opmyia TOHKOM JIMH3bL. Y BEIUYEHHUE, 1aBAEMOE JIMH30M.

Xox ny4a, IpOUIEALIEro JIMH3Y MO0/l TPOU3BOJIbHBIM YIJIOM K €€ IVIABHOM ONTHYECKOU OCH.
[TocTpoeHne N300paKCHUI TOYKHA U OTPE3Ka MPSIMON B COOMPAIONINX M PACCEHBAIOIINX JIMH3AX
U UX CUCTEMaX.

Ontuueckue nmpubopsl. Paspemaromnias cnocoOHOCTh. [71a3 Kak onTHYecKas CUCTEMA.

[Tpenensl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonmnoBas onrtuka. WHrepdepennus cera. KorepeHTHbIe HMCTOYHUKH. Y CIOBHS
HAOJIOJIEHUsI MAaKCUMYMOB W MHHHUMYMOB B HHTEp(EpEHIMOHHON KapTUHE OT JABYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMeps! Kiaccndeckux MHTEp(EepeHIINOHHBIX CXEM.

Hudpakmus cBera. [JudpaxiuuonHas pemérka. YciaoBue HAOMIOACHHUS TIJIAaBHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBETA Ha NU(PAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHnueckue yCTpONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
dboroanmapaT, MHUKPOCKOI, TMPOEKIIMOHHBIN amnmapar, MNPOCBETICHUE ONTHKH, BOJIOKOHHAS
onTHKa, TUPaKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue NpeloMIIEHUS CBETA.

Habmtoienue noaHoro BHyTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB Uepe3 MIIOCKOMapaIeNbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBOWCTB M300paKEeHUH B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Hab6nronenue naTepdepeHInm crera.



HaOnroneHue 1BETOB TOHKUX IUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne qupakinOHHON PEIIETKH.

HaOnronenue nuppakiimoOHHOTO CIIEKTPA.

HaOnronenue nucrnepcuu cBera.

Habumronenune nonsipusanuu cBera.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

W3mepenue nokasaTesis NpeoMIICHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BELIECTBA (HAa MPUMEPE KHUIKUX
JIUH3).

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n300paXkeHUs B CUCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300paxkeHus: B CHCTEME U3 JBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKONUYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpHEpEeHIUHN U NOJSpU3aluK CBETA.

W3yueHue noasipu3aluy cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTEpGEpEHIINN Ja3€PHOTO U3TYICHUS Ha IBYX LIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue JUPppPakLIHOHHOTO CIEKTPa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3ydeHHs CBETOAMOAA TPU TIOMOIIH TU(PAKIIMOHHOHN PEIIETKH.

Pa3nes 6. OcHOBBI cielIUAJIbLHOMH T€OPUU OTHOCUTEIbHOCTH.

['paHuLibl MPUMEHUMOCTH KJIaCCMUECKOM MexaHuku. IlocTymarel cnenuaabHOM Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM — uHTepBan. IIpeoOpazoBanus  JlopeHua.  VYcioBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMe/JIeHHE BPEMEHU U COKpalleHue
JUINHBI.

DOHeprusi U UMITYJIbC PEIATUBUCTCKON YacTHUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PENIITUBUCTCKON YaCTUIbl. DHEPTHUS MTOKOSI.

TexHUYecKkne YCTPOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE NMPHEMHUKH,
YCKOPHUTENH 3apsHDKEHHBIX YacTHULL.

Y4eHn4eckuit SKCIIepUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PESITUBUCTCKUX 4YacTUI] (110 ¢oTorpagusiM TPEKOB
3apsHKEHHBIX YaCTHI] B MATHUTHOM TIOJIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnycKkynapnuo-60ano80il 0yaiusm.

PaBHOBecHOE TemIoOBOE W3JIy4YeHHE (W3IIy4eHHE aOCONIOTHO YEPHOrO Teja). 3aKOoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJIBC (POTOHA.

®otoadpdext. Onbitol A. I'. CroneroBa. 3akoHbl poTorddexTa. YpaBHeHHe DUHIITEHHA
st potordexra. «KpacHas rpanuna» dpotodrddekra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JaBJIEHWE CBETa Ha aOCOJIIOTHO MOIJIOMIAOUIYI0 U
abCcoOTHO oTpaskarollyto nosepxHocts). OnbiTh I1. H. JIebenena.



BosHoBbie cBoiicTBa wactull. Bonnbl ne bpoitns. JlnvHa BosHbl ne bpoing u pasmepsl
o0jacTu  JOKANMM3AaMKM  JBWKYIIEHCS  dYacTuipl.  KOpmycKynsipHO-BOTHOBOW — Tyau3M.
Judpakius 37eKTPOHOB Ha KPUCTAIIIAX.

Crnenuduka nzmepenuii B Mukpomupe. CooTHOIEHUsT HeonpeaenéHHocTel [ eizenoepra.

TexHuuyeckue ycTpoWcTBa M TEXHOJIOTHYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTunK, TyHHEIBHBIA MUKPOCKOII, COTHEUHAst OaTtapesi, CBETOAHOI.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeIIHETO GoTtodddexra.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS MOIYIPOBOAHUKOB OT OCBELIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue porope3ucropa.

N3mepenue nmoctossHaoM [Inanka Ha ocHOBe riccnenoBanus Gorodaddexra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [imaneraprast moaens atoma Pesepdopra.

[Tocrynater bopa. M3nydenue u moriomnieHne (OTOHOB MPH MEPEXO0Je aToMa C OIHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOAA.

CrnoHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOTHYECKHUE TMPOIECCHI: CHEKTPAIbHBIM aHaINU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HabGmronenue nuHeyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOT0 aTOMApHOI'O BOJOPOAa M U3MEPEHUE MOCTOSTHHOMN
Pun6epra.

Tema 3. Qusuka amommnoz2o A0pa u 31eMeHMAPHLIX Yacmuy,.

Hyxnonnas moxens simpa ['eiizenbepra—MBanenko. 3apsn sapa. MaccoBoe 4mciio sipa.
N3oTomnsl.

PagmoaktuBHOCTE. Anba-pacnaa. DNeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4yeHue.

3aKOH paguOaKTUBHOrO pacmnana. PagmoakTuBHBIE H30TONBI B mpupone. CBorcTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHbBIN
¢don uznyuenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHbie cuibl. JlegekT macchl sapa.

Anepusie peakuuu. Jlenenune wu cuHte3 snep. SnepHsie peaktopbl. IIpoGiemsl
YVIOPABISIEMOTO TEPMOSIIEPHOTO CHUHTE3a. OKOJOTUYECKHE aCHEeKThl pPa3BUTUA  SAEPHOU
SHEPreTUKHU.

MeToapl perucTpaiuy U UCCIeI0BaHUS dJIEMEHTAPHBIX YaCTHII.



DyHIaMeHTaIbHbIE B3auMOJEHCTBUA. baprnoHbl, Me30HbI M JeNTOHBI. [IpenacraBienue o
CranpaptHoil Moaenu. KBapk-TirooHHast MOJEINb apPOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIUsL.

EnunctBo duznyeckoil KapTUHBI MUpA.

TexHu4ecknue yCcTpOWCTBa M TEXHOJIOTMYECKHUE MPOLECChl: TO3UMETp, kKamepa Buibcona,
SJCPHBIA  PEAaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOJIB30BAHUEM JI03UMETpA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHoMuU. [IpukinagHoe ©W  MHUPOBO33PEHUECKOE 3HAYCHHUE
acTpoHOMHH. [IpUMEHHUMOCTh 3aKOHOB (U3UKUA Ui OOBSCHEHHS TPHPOJIBI KOCMHUYECKUX
00BEKTOB.

Metoabl acTpoHOMHUYECKHX HccieqoBaHui. COBpEMEHHbIE ONTHYECKUE TEJIECKOIIbI,
paznoTeNeCKOMbl, BHEaTMOC(hepHasi acTpOHOMHUSL.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/bl, IIIAHETHI, X BUAUMOE JABH>KEHUE.

ConneuHas cucrema.

Connue. ConHeunast akTuBHOCTh. McTounuk sHepruu CosHIa v 3BE3/.

3BE3/1bl, KX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpaJbHBIA Kjlacc —
CBETUMOCTb». 3BE3/Ibl IJIABHOM 1OCJIE0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTh» JJIs
3BE3]] TIJIaBHOM  MOCJIENOBaTeNbHOCTU. BHyTpeHHee cTpoeHue 3BE3N. CoBpeMEHHbIE
MIPEACTABIICHUS O IPOUCXOKACHUM U 3BOOLMK COJIHLIA U 3BE31. DTaIlbl )KU3HU 3BE3L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne n neuxxenue Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTiuky u kBazapsl. YEpHbIE ABIPHI B sipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa006ma. Paz0eranue ramaktuk. Teopus
bonbuioro B3peiBa. PenukToBOE N3IIyYEHHE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTpOHOMUH.

Yuenuueckue naoniodenus.

HaGnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJJa30M € MCIOJIB30BaHHEM
KOMIIBIOTEPHBIX TMPWIOKEHUN [UIs OINpelesieHUs] IOJIOKEeHUsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c0o3Be3/11si CeBEpHOT0 MOMyLIapUs U IpKue 3BE3/IbI.

Habmonenus B Teneckon JIyHbl, IIaHeT, TYMAHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3nYecKU NPAKTUKYM.

CniocoObl u3Mepenus (U3NUECKUX BEJIMYUH C MCIOIb30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢uznyeckux BeaudyuH. OleHKa TIpaHUI
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX HM3MEpPEHM, MCCIEOBAHUN 3aBHCUMOCTEH  (hU3MYECKHX
BEJIMYMH, MPOBEpPKa MPENJIOKEHHBIX TMIOTe3 (BbIOOp M3 padOT, OMUCAHHBIX B TEMATHUYECKHUX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJaOOpaTOPHbIE paOOThI, TPAKTUKYM»).

O0o0maroniee NOBTOpeHUE.

OO6oOuieHne W cUCTeMaTH3alUsl  COJAep)KaHHWsl  pas3fenoB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKkay, «KoneOaHus U BOJHBIY,



«OCHOBBI CHeIUaNbHON TEOpUU OTHOCUTENbHOCTHY», «KBanTOBass (Qusuka», «IIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3mku m acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJOTHYECKOH, COLIMAIBHOW U
STUYECKON cdepax [eATeNbHOCTH YeloBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTENIBHOM U MMPOTHOCTHYECKON (DYHKIMIA (pr3nuecKor TeOpHH, poib PU3NIECKON TeOpUn
B ()OPMUPOBAHUU TPEACTABICHUN O PU3NUYECKON KapTHHE MHPA, MECTO (U3UUYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 11 Kiacce OCyIIECTBISIETCS C YIETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTWUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
OKCIIEPUMEHT, MOJICTTHPOBAHKE, MOJICIh, H3MEPEHHE, TTOTPEITHOCTH U3MEPEHUHN, H3MEPUTETHHBIC
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuieHre cucTeMbl ypaBHeHHI. Tpuronomerpuueckue (yHKIHUU: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOC TPHTOHOMETPHUYECKOE TOXKICCTBO. BEKTOpHI M WX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHBEIC 3JIEMEHTAPHBIX (DYHKIIUU.
[Tpu3naku mo100Us TPEYrOIbHUKOB, OMPEIeIeHNE TUIOMIAIN TUIOCKUX GUTyp U 00bEMa Te.

buonozua: >nektpudeckue SBICHHUS B KUBOHM MpUpojJe, KoyeOaTelbHbIE IBHKEHUS B
JKUBOM  TIPUpPOAE,  DKOJIOTUYECKHUE  PUCKA  TPH  TPOU3BOJACTBE  DAJICKTPOIHEPTHH,
AJICKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl, yJIbTPa3BYKOBas JMArHOCTHKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpPUCTAINIMYEcKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIHN3.

T'eozpaghusa: MarHuTHBIC TIOMIOCA 3E€MITH, 3aJIe)KW MArHUTHBIX Py, POTOCHEMKA 3eMHOMN
MOBEPXHOCTH, cericMorpad.

Texnonozus: npuMeHEHNE MTOCTOSHHBIX MarHUTOB, AJIEKTPOMATrHUTOB, NEKTPOABUTATEND
Sxobm, reHepaTop TIEPEeMEHHOTO TOKa, WHAYKIIMOHHAS Tiedb, JIMHHUH 3JIEKTpoIiepenad,
QJIGKTPOJIBUTATENb, pPajiap, pPaaIuONPUEMHUK, TEIIeBU30p, aHTeHHa, TenedoH, CBU-neus,
yIbTPa3ByKOBasi IHArHOCTHKA B TEXHUKE, MPOEKIMOHHBIA amnmapar, BOJOKOHHAsS OMNTHKA,
conHevHas Oarapesi, CIyTHUKOBbIE MPUEMHUKH, siIepHAs YHEPTETHKA U SKOJIOTHYECKHE aCTIeKThI
€€ pa3BUTHSL.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA ITPOI'PAMMELBI 110 ®U3MKE HA YPOBHE
CPEJJHET'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE PE3VJIbTATDI
JIMYHOCTHBIE PE3YJIBTATBI
JIn4HOCTHBIE pe3yJbTaTbl OCBOEHHUS y4yeOHoro mnpeamera «®Du3nKa» JOIKHBI OTpPakaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEH JUMYHOCTH, CUCTEMOH LIEHHOCTHBIX OpPMEHTALMi, MO3UTHUBHBIX BHYTPEHHHX YOCKICHUH,
COOTBETCTBYIOLINX TPAJUIMOHHBIM LIEHHOCTSIM POCCHICKOTO OOIIECTBA, pacIIMpEeHUE >KU3HEHHOTO
OIbITA W OIBITA JEATEIBHOCTH B IPOLIECCE pealu3aluy OCHOBHBIX HAINPaBICHUM BOCIIMTATEIbHON
JESTEIIbHOCTH, B TOM YHUCJIE B YaCTH:
rpakIaHCKOr0 BOCTIMTAHUSA:
e CchOPMHPOBAHHOCTb  TIPAaXJAHCKOM  MO3MIUM  OOYydYaloolerocs Kak aKTMBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIICKOT0 00IIECTBa,
® [PUHATHE TPAJUIHMOHHBIX OOIIEYETIOBEYECKHX T'yMAaHUCTHYECKHX M JIEMOKPATUYECKUX
IIEHHOCTEH;
® TOTOBHOCTh BECTH COBMECTHYIO JACATEIBHOCTh B HHTEpEcax Tpa)KIaHCKOTO OOIIeCTBa,
y4acTBOBaTh B CAMOYIPaBIEHUHU B 00pa30BaTeIbHON OpraHU3aliy;
e yMEHHME B3aUMOJEHCTBOBaTb C COLMAIbHBIMU HMHCTUTYTAaMH B COOTBETCTBHM C UX
(GYHKLIMSMU ¥ Ha3HAYEHUEM;
® TOTOBHOCTb K T'YMaHUTAPHOH U BOJIOHTEPCKOM IESITEIBHOCTH.
NATPHOTHYECKOI0 BOCIIMTAHMSA:
¢ chOpPMHPOBAHHOCTH POCCUUCKOM Ipa)K1aHCKOW UACHTHYHOCTH, TATPUOTHU3MA;
® [IGHHOCTHOE OTHOIIEHHWE K TOCYAAPCTBEHHBIM CHMBOJAaM, JOCTHKEHUSM POCCUHCKUX
y4€HBIX B 0071acTU (DU3UKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
¢ chOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO IOBE/ICHUS;
® CIOCOOHOCTH OIIEHMBATh CUTYAllMIO U MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JESTEIBHOCTH YUEHOTO;
® 0CO3HaHME JUYHOT'O BKJIaJa B IOCTPOEHHUE YCTONYMBOTO Oy IYILIETO.
3CTETHYECKOT0 BOCIIMTAHMSA:
® OSCTETHYECKOE OTHOILIEHHWE K MHPY, BKJIIOYAs 3CTETUKY HAyYHOrO TBOPYECTBA, MPUCYILETO
¢bu3nyeckoit Hayke.
TPYAOBOI0 BOCIIMTAHHUSA:
® UHTEpec K pa3iuyHbIM chepaM npodhecCHOHAIBHOM AeATEIbHOCTH, B TOM YHCJIE CBSI3aHHBIM
¢ ¢u3MKON M TEXHHUKOM, YMEHHUE COBepIIaThb OCO3HAHHBIM BHIOOp Oynymiel npodeccuu u
peayin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;
® TOTOBHOCTh U CIOCOOHOCTH K 0OOpa3oBaHUIO M caMOOOpa3oBaHHMIO B o0yiacTh (U3MKUA Ha
MPOTSHKEHUM BCEH KU3HU.
IKOJIOTHYECKOr0 BOCIIMTAHMSA:
e chopMHpPOBAaHHOCTH SKOJIOTHMYECKON KYJIbTYPbl, OCO3HAHHME TIJI00AJLHOTO XapakTepa
HKOJIOTUYECKUX MPOoOIIeMm;
® I[IJJAaHUPOBAHUE U OCYLIECTBIIEHUE JEHCTBUI B OKpPYXAIOLIEH Cpelie Ha OCHOBE 3HAHUSA LieeH
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;
® pacIIMPEHHE OIBITA JEATENBHOCTH IKOJIOTUUYECKON HAPABIECHHOCTH HA OCHOBE UMEIOLINXCS
3HaHUil 1o usuke.
LHEHHOCTH HAYYHOI0 MO3HAHUS:
¢ chOpMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(bu3nueckoil HayKu;



OCO3HAHUC ILICHHOCTHU Hay‘{HOﬁ ACATCIIbHOCTH, TOTOBHOCTb B MPOILECCC U3YUYCHHA (I)I/ISI/IKI/I
OCYHICCTBIIATE INPOCKTHYHO W HCCICAOBATCIIBCKYIO IOCATCIBHOCTE HWHAMWBUIAYAJIBHO W B

rpyme.

METANPEIMETHBIE PE3YJIBTATBI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
ba3oBble Jlornyeckue 1eMcTBUA:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyalM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEICIIATH LENU JAesITeIbHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTHXKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;
pa3pabaTbIBaTh IJIaH pelIeHusl MpoOIeMbl C YUETOM aHaIM3a UMEIOIIUXCSI MaTEpPUATIbHBIX U
HeMaTepuaIbHBIX PECYypPCOB;

BHOCUTh KOPPEKTHBBI B JACSITENBHOCTb, OIICHHBATh COOTBETCTBUE PE3YJIbTATOB IICIISAM,
OLICHUBATh PUCKU MOCIEICTBUHN AEITEIbHOCTH;

KOOPJIUHUPOBAaTh U BBINONHATH pPabOTy B YCJIOBHSIX pEANbHOrO, BUPTYalIbHOIO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

ba3oBble ucciaenoBaTelbCcKue AeiiCTBHS.

BJIAJICTh HAYYHOH TEPMHHOJIOTUEH, KIIFOUEBBIMU IOHATUSAMH M METOJaMu (U3NYCCKOM
HayKH;

BJIQJICTh HABBIKAMH YUEOHO-HCCIICIOBATEIILCKON W MPOEKTHOW NEATEIBbHOCTH B 00JacTh
(U3HUKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IMOWCKY METOJIOB PEIICHUS
3a/1a4 (PU3UIECKOro COMEPIKaHUS, TPUMEHECHHUIO Pa3IMUHbIX METOIOB IIO3HAHUS;

BIIQJICTh BUJAMH JCATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €r0 HHTEPIPETAIHH,
MpeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3NUYHBIX yUEOHBIX CHUTYyallUsX, B TOM 4YHCIe TpU
CO3/IaHUU YYEOHBIX MMPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U M aKTyaJU3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y
e pelleHus, HaXOAUTh apryMEHTHl Ui JI0OKa3aTelbCTBA CBOUX YTBEPXKACHUMN, 33a/aBaTh
napaMeTpsl U KPUTCPUU PEIICHHS,

aHAIIM3UPOBATh MOJYYCHHBIE B XOJI€ PELICHUS 3a7aud pPe3ylbTaThl, KPUTHUYECKH OIEHUBATh
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTHh M (POPMYIUPOBATH COOCTBEHHBIEC 33/1a4yll B 00pa30BaTENbHON NEATENbHOCTH, B TOM
qHCIIe TIPU U3YICHUN (DU3HKH;

JlaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIICHUBAThH MPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACITETbHOCTH;

yMEeTb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJICH, TIPeJIaraTh OPUTHHAIBHBIE OAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 331a49H, IOMYCKAOIINE ATbTePHATHBHBIC PEIICHHUS.

Padora ¢ unopmanmeii:

BJIa/IETh HAaBBIKAMHU MOJIydyeHUs: MHGoOpManuu (U3HMYECKOro COJEp)KaHUs W3 HMCTOYHHKOB
Pa3HBIX THUIIOB, CaMOCTOSITEJIBHO OCYILUECTBJIATh ITOMCK, AaHAIU3, CUCTEMAaTU3alUI0 U
MHTEpIpeTaHio HHPOPMAIMK Pa3IMYHbIX BUJOB U (HOPM MPEICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMAIIHH;

UCIOJIb30BaTh CPEICTBA HH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B pEIIEHUN
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHMU3alMOHHBIX 3aj1ay ¢ cOOJI0AeHNEM TpeOOBaHUI



OPrOHOMHKH, TEXHHKH O€30MAaCHOCTH, THUTHEHBI, pECypcoCOEpek eHHus, TPaBOBBIX H
THUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

CO371aBaTh TEKCTHI (PU3UUECKOTO COICPKAHUS B PA3IUUHBIX (hopmarax ¢ yu€ToM Ha3HAUCHHS
uHbOpMaMK U IIeNICBOW ayIUTOPHUH, BHIOMpas ONTUMANIbHYIO (OpMy NpeacTaBICHUS U
BU3YaITH3ALUH.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

OCYILLECTBIIATH OOLIEHUE HA YPOKaX (PU3MKU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYAIM U CMATYATh KOH(IMKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTb CBOK TOUYKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB;
IIOHUMATb U UCIIOJIB30BATh NPCUMYILICCTBA KOMaHHHOﬁ n HHHHBHHY&HBHOﬁ pa6OTBI;
BbIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX AEHCTBUM C y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KI0T0 4JICHA KOJUICKTHUBA,;

IIPUHUMATH LI€JIM COBMECTHOM AEATEIbHOCTH, OPIraHU30BbIBATh U KOOPJAUHUPOBATh ACHCTBUSA
0 €€ JOCTMIKEHUIO: COCTABJIATH IUIAH JIEUCTBUM, PACHpPENeisaTh PONHM C Y4ETOM MHEHUH
YYaCTHUKOB, 00CY>KJaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OLCHUBATH KAa4YCCTBO CBOCI'O BKJIaAa U KaXJ0ro ydyaCTHUKa KOMaHAbI B 06H1PII>1 pE3yibTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IIPOCKTBLI, OUCHHWBATH HUACHU C IIO3MIHWU HOBU3HBI, OPHUI'MHAJIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYHICCTBJIATD MO3UTUBHOC CTPATCTUYCCKOC IMTOBECACHNEC B PA3JIMYHBIX CUTyallUAX, IIPOABJIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATHBHBIM.

PeryisiTuBHbIe YHHBepPCAJIbHBIE YUeOHBIE IeiicCTBUS
Camoopranuzanmusi:

CaMOCTOSITENTFHO OCYIIECTBIISITh ITO3HABATEIBHYIO JESATEIBHOCTh B O0JNACTH (U3UKUA H
aCTPOHOMMHU, BBISIBJISITH TPOOJIEMBI, CTAaBUTH U ()OPMYITHMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATEJIBHO COCTaBJIATh IIIAH PEIICHMs] PAaCUETHBIX M KA4eCTBEHHBIX 3aj4ad, IUIaH
BBITIOJTHEHUSI TPAKTUYECKOW pabdoThl € Y4ETOM HMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEAINIOYTEHUM;

JaBaTh OIIEHKY HOBBIM CHUTYaIIUSIM;

paciupsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATNOUYTEHUN;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;

OIICHUBAThH MIPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO SPYIAUIIMH B 001acTH (DU3HUKHU, TIOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.

CﬂMOKOHTpOJ’[L, 3MOLNOHAJIbHBIA HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYalllsM, BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YyJIbTATOB LETAM;

BJIa/IETh HABbIKAMU TO3HABATEIbLHOW peQUIeKCHH KaK OCO3HAHUSI COBEpUIAeMbIX NEHCTBUHN U
MBICJIUTEIIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHHUI;

MCIOJIb30BaTh MPUEMBI peIeKCUH 171l OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 10 UX CHU)KECHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPH AHAIU3€E PE3YyIbTaTOB JACSITEIbHOCTH;
NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.



B mporiecce MOCTHKEHUST TUYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOrPAMMBbI 1O (HU3HMKE Ui YPOBHS
CpeaHero o0mero oOpa3oBaHUsS y OOYYAIOUIUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIA HWHTEIUICKT,
IPEANOJIararoIuii chOpMUPOBAHHOCTS:

CaMOCO3HAHUs, BKIIFOYAIOIIETO CIIOCOOHOCTh IOHHMMATh CBOE 3MOILMOHAILHOEC COCTOSHUE,
BHJICTh HAIIPABJICHUS PA3BUTHS COOCTBEHHOH MOIMOHAIBHON cephl, ObITh YBEPEHHBIM B
ceOe;

CaMOpPETYJIMPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBCHHOCTH
3a CBOE IIOBEJCHHE, CIIOCOOHOCTh aTalTHPOBATHCS K SMOIMOHAIBHBIM H3MECHCHHSIM H
MPOSIBISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;;

BHYTpEHHEH MOTHBAIIMH, BKJIIOYAMOIICH CTPEMJICHHE K JOCTHIXKCHHIO LI H YCIEeXYy,
OIITUMM3M, UHUITUATUBHOCTBD, yMeHI/Ie I[eflCTBOBaTB, HNCXOA U3 CBOUX BO3MO)KHOCTCI\/JI;
SMIIATHH, BKIIOYAIOIICH CIOCOOHOCTh IMOHUMAaTh SMOIMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBATh €0 TPH OCYIIECTBICHHUH OOIIEHHS, CIOCOOHOCTh K COYYBCTBUIO U
COIEePSIKUBAHHMIO;

COIIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIIHX CHOCO6HOCTI) BI)ICTpaI/IBaTB OTHOIICHUS C I[pyrI/IMI/I
JIIOJIbMH, 3a00TUTHCS, MIPOSIBIIATH HHTEPEC M pa3peliaTth KOHQIMKTHL.

IMPEAMETHBIE PE3VIJIBTATDI
K xonmy oOyuenust B 10 Knacce mpenMeTHbIE pe3yibTaThl Ha YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHH:

[IOHUMATh POJIb PU3UKU B IKOHOMUYECKOM, TEXHOJIOTUUECKON, IKOJIOTMUYECKOM, COLIMATIbHON
U 3THYECKOW cdepax IesATeTbHOCTH 4YeJIOBEKa, pojib M MECTO (PU3MKH B COBPEMEHHOM
Hay4YHOH KapTHUHE MUPA, 3HAUE€HHE ONMMUCATEIbHON, CUCTEMATU3UPYIOIIEH, 00bICHUTENbHON U
MPOTHOCTUYECKON (YHKIMH (PU3MUYECKONW TEOPHH — MEXaHWKH, MOJICKYJISIPHON (U3WKU U
TEPMOJMHAMHKH, pOJb (u3uueckod Teopud B (OPMHPOBAHUU TIPEACTABICHUH O
¢bu3nyeckoil kapTUHE MUPA;

pasnuyarh yCIOBHS IPUMEHHMOCTH Mojesiel (U3MUECKUX Tell M IPOLECCOB (SBICHUI):
UHepLUalbHas cucTeMa oTcuéra, aOCONIOTHO TBEPAOE Teno, MaTepHajibHas TOYKa,
PaBHOYCKOPEHHOE JBIKEHHME, CBOOOJHOE TMajeHue, abCONIOTHO yrpyras Jedopmanus,
abCOJIIOTHO yNpyroe M aOCONIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJEIH Ta3a, KUAKOCTH U
TBEPAOro (KpPUCTAUIMYECKOr0) Teja, HACalbHBIA Ta3, TOUEYHBIH 3apsjl, OJHOPOJIHOE
ANEKTPUYECKOE TT0JIE;

pasznuuaTh ycnoBUs (TpaHMIlbl, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MMOHUMATh
BceoOImUi Xapakrep (yHIaMEHTalIbHBIX 3aKOHOB M OrPaHMYEHHOCTb HCIOJIb30BAHUSA
YAaCTHBIX 3aKOHOB;

aHAJM3UPOBATh M OOBACHATH MEXAHHMUECKHE MPOLECChl U SBIEHHS, UCIOJb3Ysl OCHOBHBIE
MOJIOKEHMS M 3aKOHBl MEXaHHUKH (OTHOCHTEIBHOCTh MEXAHMUECKOTO JABMKEHMS, (POPMYIIbI
KMHEMAaTUKH DPAaBHOYCKOPEHHOTO IBMXKEHMs, IpeoOpa3zoBaHus [amuiies O CKOPOCTU H
nepeMenieHus, 3aKkoHsl HploToHa, MpUHIIMIT OTHOCUTENbHOCTH ["anmuiies, 3aKOH BCEMUPHOTO
TATOTEHMS, 3aKOHBI COXPAHEHUSI UMIYJIbCa U MEXaHUYECKON SHEPTHHU, CBSA3b PaOOTHI CUJIBI C
U3MEHEHHEM MEXaHMYECKOW SHEpruM, YCIOBHUS PaBHOBECHs TBEPAOrO Teja), MPU ITOM
HCIOJIb30BaTh MaTEMaTHUECKOE BbIpaKEHHE 3aKOHOB, YKa3bIBaTh YCIOBHUS IMPUMEHHMOCTH
(bu3nuecKkrux 3aKOHOB: MpeoOpa3oBaHuil ['ammies, BTOporo U Tperbero 3akoHOB HbroToHA,
3aKOHOB COXPAaHEHHUS UMITYJIbCA U MEXaHUYECKON PHEPIHH, 3aKOHA BCEMUPHOIO TATOTEHUS;
aHAJIM3UPOBaTh M OOBSCHITH TEIJIOBBIE NPOLECCHl U SBJICHHS, MCIOJIb3yd OCHOBHbBIE
nonoxkeHuss MKT u 3aKkoHBI MOJNEKYIApHONH (U3UKU U TEPMOJUHAMUKU (CBSI3b JaBIICHHS
WUJICAJIBHOTO Tra3a C€O CpeJHEe KUHETUYECKOM »SHEprued TEIJIOBOrO JBUKEHHS U



KOHIIEHTPAlMEel €ro MOJIEKYJ, CBS3b TEMIIEpaTyphl BEIIECTBA CO CPEAHEH KHHETUYECKOM
3H€pI‘HCﬁ TCIIJIOBOI'O JOIBMIXKCHHUA €TI0 4YaCTull, CBA3b AABJICHUA HACAJIBHOIO TIa3a C
KOHIICHTpallMel MOJIEKYJI M €ro TeMIlepaTypoi, ypaBHeHHe MeHnneneeBa—Kiamnelipona,
MEepBBIA 3aKOH TEPMOJIMHAMUKHU, 3aKOH COXpPAHEHHs YHEPIHH B TEIUIOBBIX IpOIECccax), MpH
9TOM HCIIOJIb30BaTh MaTEeMAaTHMYECKOE BBIPAKCHHE 3aKOHOB, YKa3blBaTh  YCIIOBUS
IIPUMEHUMOCTHU ypaBHeHUs: MenneneeBa—Knanenpona;

aHAJIM3UPOBATh U OOBSICHATH DJIEKTPUUECKUE SIBICHUS, UCIOJIb3YSl OCHOBHBIE TOJIOKEHUS U
3aKOHBI AJIEKTPOJAMHAMUKH (3aKOH COXpAaHEHMs 3JIEKTPUYECKOro 3apsiaa, 3akoH Kyiona,
MOTEHIIUAJIBLHOCTh AJIEKTPOCTATUYECKOTO TMOJsI, MPUHIUI CYHNEPIIO3ULUN AIIEKTPUUYECKUX
oJIeH, MPH STOM yKa3bIBasl yCIOBHUS MPUMEHUMOCTHU 3akoHa KynoHa, a Takke mpakTUYecKu
Ba)KHBIE COOTHOLIEHMsI: 3aKOHbI OMa U1 ydacTKa LENH U JUIsl 3aMKHYTOM 3JIEKTPUYECKOM
uenw, 3akoH /[xoymns—Jlenna, npasuna Kupxroda, 3akonst dapanest U1 21eKTpoian3a);
OIIUChIBATh (1)I/ISI/II-I€CKI/I€ mpouecCbl MW ABJICHUSA, HCIOJB3Yyd BCIWYUHBL: NICPEMCUICHUC,
CKOPOCTb, YCKOPEHHE, MUMIIYJIbC TE€Jla M CUCTEMBI TE€J, CHJIa, MOMEHT CHWJIbI, JaBJICHUE,
MOTEHIIMAJIbHAs SHEPrus, KWHETHUYECKas SHEprusi, MeXaHWdecKas SHeprus, padoTa CHIIbI,
LEHTPOCTPEMUTENBHOE YCKOpPEHHE, Ccujla TSHKECTH, CHIa YOPYTOCTH, CHIIA TPEHHS,
MOILIHOCTb, SHEPrusi B3aUMOAECHUCTBUs Tena ¢ 3eMJI€H BOJIM3M €€ NMOBEPXHOCTU, DHEPIUs
yrnpyroi nedopManuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI, aOCONIIOTHAS TeMIeparypa Tena,
paboTta B TepMOJMHAMUKE, BHYTPEHHSSI PHEPrHsl HI€aTbHOIO0 OJHOATOMHOTO rasa, paboTa
UJeabHOTO Ta3a, OTHOCHTENbHAas BIAXHOCTh Bo3ayxa, KIIJ[ wumeanbHOro TemaioBoro
ABUTATCIIA; JJICKTPUUCCKOC I10JIC, HaHpH)KéHHOCTI) QJICKTPHUYCCKOIr'0 I10JIA, HaHpH)KéHHOCTI)
IIOJIA TOYCUYHOI'O 3apsjia WM 3apsAKCHHOI'O IIapa B BAKYYMC W B JUOBJICKTPUKC, MOTCHLUAI
ANEKTPOCTATUYECKOTO TOJIsI, PA3HOCTh MOTEHIIMANIOB, SJICKTPOABIKYIIAs CHUJla, CUJIAa TOKA,
HampspKeHHWEe, MOIIHOCTh  TOKa, OJIIeKTpUYecKas EMKOCTh IUIOCKOTO  KOHJEHCAaTopa,
COIPOTHBIIEHUE Yy4YacTKa LENH C IOCIEN0BAaTENbHBIM U NapajuIeIbHBIM COEAMHEHHUEM
PE3UCTOPOB, SHEPTUS AIEKTPUUECKOTO MOJI KOHAEHCAaTopa;

00BICHITHL OCOOECHHOCTH IMPOTCKAHUA (1)I/ISI/I‘I€CKI/IX SIBJICHHAM: MeXaHH4JeCKOe JBHXXCHUC,
TEIJIOBOE JIBM)KEHUE YacTHUIl BEUIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JIBHIKEHUE,
middy3us, wucnapeHue, KUINEHWe W KOHJEHCAls, IUIABJICHHE U KpUCTAJUIM3alus,
HaIPaBJIEHHOCTh TEIUIONEPENauH, MIEKTPU3ALMs TeJ, SKBUIOTEHIIUAIBHOCTh ITOBEPXHOCTH
3apsKEHHOTO TPOBOHHKA;

IPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (DU3MYECKON BETUYMHBI OT JApPYyro c
HCIOJIb30BaHUEM TNPSMBIX U3MEPEHUH, IPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yNIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYMH B BUJE IpadHUKOB ¢ y4yETOM
aOCOJIOTHBIX MOTPELTHOCTEH U3MEPEHUHl, /ieaTh BHIBO/IBI IO Pe3yJIbTaTaM HCCIIe0BaHMS;
IMPOBOAWUTL KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘~IGCKI/IX BCJIMYHUH, opu 35TOM BI)I6I/IpaTI>
ONTUMAJIbHBI METOJI U3MEPEHHUS, OLICHUBATh a0COIOTHBIE U OTHOCUTENbHBIE MTOTPELITHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

IIPOBOAUTH OMBITHI IO IMPOBEPKE MNPEUIOKEHHON THIIOTE3bl: IUIAHUPOBATH SKCIIEPUMEHT,
coOupaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3MPOBATh IOJYYEHHbIE DPE3yJIbTaThl U
JIeNiaTh BBIBOJ O CTaTyce MpPeI0KEHHON TUIIOTE3bL;

coOmofaTh mpaBuia OE30MAaCHOTO TpyAa NpU TPOBEIECHUU HCCIEIOBAaHUN B paMKax
y4eOHOr0 JKCHEpPUMEHTa, NpPAaKTUKyMa M Yy4eOHO-UCCIIEIOBATEIbCKOM U MPOEKTHOM
JESTEeNbHOCTH C  MCIIOJIB30BAaHHEM H3MEPHUTENbHBIX YCTPOHCTB UM  J1a0OpaTOPHOTO
00opynoBaHUS;

pemaTb pacy€THbIE 3a/1a4M C SBHO 33JaHHOM M HESIBHO 3aJlaHHON (pr3nyecKoi MOJENbIO: Ha
OCHOBAHMHU aHAJIM3a YCIOBHS OOOCHOBBIBaTH BBIOOP (PU3UUECKOM MOJENH, OTBEYaroLIeH



TpeOOBAaHUSAM 3a7auyd, MPHUMEHATh (QOPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJIAThI
(U3MYECKUX TEOpUl TPH HCIOJIB30BAHUM MATEeMATHYECKUX METOAOB pEIICHUsS 3a1ad,
MPOBOANTH PAacu€Thl HA OCHOBAHHWHM HMEIOIIUXCS JTaHHBIX, aHATM3UPOBATH PE3YNIbTATHl U
KOPPEKTHPOBATh METOBI PEIICHUS C YIETOM MOIYYEHHBIX PE3YJIbTaTOB;

peniaTh KaueCTBEHHBIC 3a/[a4u, TPEOYIOIINe MPUMEHEHHS 3HAHUHA U3 Pa3HBIX Pa3JIesioB Kypca
bu3MKH, a TaKXKe UHTErpalliy 3HAHUW U3 JAPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA!
BBICTPAaWBaTh JIOTHYECKYIO IIEMOYKY PACCYKIECHUH C OMOpOM Ha W3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (DU3UUECKUE SBIICHHUS;

WCIIOJIb30BAaTh TEOPETUYECKHE 3HAHUS I OOBSCHEHUS OCHOBHBIX MPHUHIMIIOB PaOOTHI
M3MEPUTENBHBIX TPHUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIIOTHUYECKUX MPOIIECCOB;
MPUBOJIUTh TPUMEPHI BKJIA/la POCCUUCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00OBSICHEHUE TIPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;
aHAJIM3MPOBATh W OIEHUBAThH IOCJICJACTBUS OBITOBOM W IMPOU3BOJICTBEHHOW AESITEIBHOCTH
YeJOBEeKa, CBS3aHHOM C (U3MYECKUMHU TMPOLECCAMH, C TIO3MIUH  JKOJIOTUYCCKOMN
0€30MaCHOCTH, MPEJICTABICHUI O PAlMOHATIBLHOM MPHUPOJIONOIB30BAHHH, a TAKKE Pa3yMHOM
WCIOJIb30BAHUN JIOCTIDKEHUH HAYKH HM TEXHOJOTHHA I JTATbHEWINETO Pa3BHTHSA
YeJIOBEUYECKOI'0 00IIECTBA;

MPUMEHSITh PA3JIMYHBIC CIIOCOOBI padOThI ¢ WHMOpPMamHeld (GU3NISCKOr0 COJCPKAHUSI C
WCIIOJIb30BAHUEM COBPEMCHHBIX WH(GOPMAIMOHHBIX TEXHOJIOTHUH, MPH ITOM HCIIOJIH30BATh
COBpPEMEHHBIC MH(OPMAIMOHHBIC TEXHOJOTHU JIJISl TTOMCKA, TIEPEPA0OTKU U TPEIAbSIBICHHS
y4eOHOM W HAYYHO-NONYJISIpHOW HHMOpPMAIMK, CTPYKTYPUPOBAHHUS M HWHTEPIPETALUU
nH()OpPMALINY, TIONYYCHHOW W3 PA3IMYHBIX HWCTOYHUKOB, KPUTHUSCKHA aHAIM3UPOBATH
MoJIy9aeMyi0 MH(OPMAIMIO U OICHUBATh €€ JOCTOBEPHOCTh KAaK HA OCHOBE WUMEIONIUXCS
3HaHWii, TaK ¥ Ha OCHOBE aHAJIN3a KCTOYHUKA HH(DOpMaIH;

MIPOSIBIIATH OPTraHU3AIMOHHEIC W MI03HABATEIILHBIC YMEHHSI CAMOCTOSTEILHOTO MPHUOOPETCHUS
HOBBIX 3HAHUH B MpOIlecCe BHIMOIHEHHSI MPOSKTHBIX M Y4eOHO-UCCIEe0BATENIbCKUX PadoT;
paboTaTh B TPYIIE C UCIOJHEHUEM PA3IMUHBIX COIMMAIBHBIX POJICH, IITAaHUPOBATH PaboOTy
TPYNINbl, PAlMOHANBHO pACIpEeAeNsTh JAEATEIbHOCTh B HECTAHIAPTHBIX CHTYaIHsX,
a/ICKBAaTHO OIICHUBATh BKJIAJ KAXKIOTO M3 YYACTHUKOB TPYIIEI B PELICHHE paccMaTpUBaeMON
pOOJIEMBI;

MPOSBIIATH MOTUBALIMIO K OyayIiel mpodeccnoHanbHOM 1eATeNbHOCTH M0 CIEeIHATbHOCTIM
(hUBUKO-TEXHUUECKOTO MPODUIISL.

K xonny oOyuenust B 11 Knacce mpeniMeTHbIE pe3yibTaThl Ha YIIyOJEHHOM YPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD y O0YUAIOIINUXCSI YMEHUH:

MOHUMATh POJIb (PU3UKKU B IKOHOMHYECKOW, TEXHOJIOTHMUECKOH, COLMAIbHOW U STUYECKOU
cdepax IesTeNbHOCTH YelIOBeKa, polib U MeCTO (PM3UKH B COBPEMEHHON Hay4yHOW KapTHUHE
MHpPA, POJIb ACTPOHOMHUH B MPAKTUYECKOW JIEATEIHLHOCTH YEJIOBEKA M JAJbHEUIIEM HAay4YHO-
TEXHUYECKOM DPAa3BUTHUH, 3HAUYECHUE OMHCATEIbHON, CHCTEMATHU3UPYIOIICH, 0ObsICHUTEIHHON
U TPOTHOCTHYECKON (YHKIMHA (U3HUECKON TEeOpUu — DIEKTPOAMHAMUKH, CHEIHATbHON
TEOPUU OTHOCUTETHLHOCTH, KBAHTOBON (PH3UKHU, pOIb GUZNUYECKON TEOPUH B (HOPMUPOBAHHUU
MpescTaBiIeHU 0 PU3ndeckol KapTHHE MHUpa, MECTO (PU3NUECKON KapTHHBI MHpa B OOIIEM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJACTABICHUN O MIPHUPO/IE;

paznuyaTh YCIOBUS TPUMEHHUMOCTH Mojenel (U3UYECKUX Tel M TPOIECCOB (SBICHUN):
OJTHOPOJIHOE DJIEKTPUUECKOE W OJIHOPOJHOE MArHUTHOE TOJIsA, TAPMOHUYECKHE KOJieOaHuUs,
MaTeMaTUYeCKU MAasTHUK, WJICaJbHbIA MPYKUHHBIA MasTHUK, TapMOHUYECKHE BOJHBI,
UJealbHBIN KoJIe0aTeNbHbI KOHTYpP, TOHKas JMH3a, MOJENeH aromMa, aTOMHOrO siapa U
KBAHTOBOM MOJEJIM CBETA;



pasnuyath yciaoBus (TpaHUIBI, 00JACTH) MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, MOHHMMATh
BceoOluil XapakTep (yHIAMEHTaIbHBIX 3aKOHOB U OTPAaHHUYEHHOCTb HCIIOJIb30BAHUSA
YAaCTHBIX 3aKOHOB;

aHAJIM3UPOBAaTh U OOBACHATH DSJIEKTPOMArHUTHBIE MPOLECChl M SBJICHHS, HCIOJIb3Ys
OCHOBHBIC TOJIO)KCHHSI W  3aKOHBI  DJJICKTPOJAMHAMUKH W  CHEIMAIBLHOW  TEOopuu
OTHOCUTENILHOCTH (3aKOH COXpAHEHMsI D3JIEKTPUYECKOro 3apsia, cuia Awmmepa, cuiia
JlopeHnia, 3aKOH 3JIEKTPOMarHMTHON MHAYKIMH, NTpaBwiio JIeHia, cBsa3b 3]C caMOMHIyKIuu
B DJIEMEHTE DJJIEKTPUYECKON LEMU CO CKOPOCTbIO M3MEHEHMsI CHJbl TOKa, IMOCTYJaThl
CHEIUAJIbHON TEOPUU OTHOCUTEILHOCTH DUHIITEIHA);

aHAJIM3UPOBATh U OOBICHATH KBAHTOBBIE IPOLIECCHl M SBJICHUS, MCIOJIB3Yys IOJOKEHUS
KBaHTOBOU ¢u3uku (ypaBHeHue OuHImTElWHa i (oTtodddekra, TepBbId U BTOPOW
noctynatel bopa, TpHUHIHUI COOTHOIICHHS HeomnpenenéHHocTed ['eif3enOepra, 3aKOHBI
COXPAaHEHHUS 3apsAIOBOIO M MAacCOBOTO YHCENT U HHEPrUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaZOaKTUBHOTO pacmaja);

OMHUCHIBaTh (U3UYECKUE MPOLECChl W SBICHUS, HUCIHOJIb3yS BEIMUYMHBL: HAMPSKEHHOCTH
ANEKTPUYECKOT0 TMOJIsI, MOTEHLHUAN 3JIEKTPOCTATUYECKOTo MOJjsl, Pa3HOCTbh IOTEHIIMAJIOB,
ANEKTPOABIIKYINAS CUJIA, WHAYKIIMS MAarHUTHOTO MOJISI, MAarHUTHBIM MOTOK, CHiIa AMIIepa,
WHIYKTUBHOCTB, JJIEKTPOJABIDKYIAs CHJIA CAMOWHAYKIIMHM, JHEPrus MarHUTHOTO IOJIA
MPOBOJAHUKA C TOKOM, PEISTUBUCTCKUNA MMIYJIbC, MOJHAS DJHEPIusi, HHEPrusi IMOKOs
CBOOOHON YaCTHUIIBI, SHEPTHSI U UMITYJILC (OTOHA, MACCOBOE YHCIIO U 3apsif SApa, SHEPTUS
CBSI3U SI/IPA;

OOBSCHATH OCOOCHHOCTH MPOTEKAHUS (PU3MUECKUX SBICHHIA: JEKTPOMArHUTHAS UHAYKLHUSA,
CAaMOMHIYKIIUS, PE30HAHC, HHTEPPEPECHINS BOJH, IUGPAKIHUA, ITUCHEPCUS, TOJTHOE
BHyTpeHHee oTpaxkeHue, (otoanexrpuueckud 3pdext (porosaddexr), anbda- u Oera-
pacmanbl saep, TaMMa-usiydeHue siaep, Gu3nueckue NMPUHIMIBI CIIEKTPATbHOTO aHallu3a U
paboTHI J1a3epa;

OTIpEIETIATH HAMPaBJIEHNE WHAYKIIMM MAaTHUTHOTO TOJISI TIPOBOJIHUKA C TOKOM, CUIIBI AMIiepa
u cuiibl Jlopenna;

CTpOUTH M300pakeHUe, CO3/IaBaeMOe IIIOCKUM 3€pKaloM, TOHKON JIMH30M, U PacCUYUTHIBATH
€r0 XapaKTePUCTUKH;

MPUMEHSITh OCHOBOIIOJATAIOIINE aCTPOHOMUYECKHE TIOHSTHS, TEOPUHU U 3aKOHBI JUIS aHANu3a
1 00BACHEHHS] (PU3UUECKUX TPOIIECCOB, MPOUCXOIANINX B 3BE3/1aX, B 3BE3AHBIX CHCTEMax, B
MEXTaJaKTUIEeCKOU cpefie; ABMKEHUS HeOECHBIX TeJ, YBOIIIOLNH 3BE3 1 BeeneHnHoi;
MIPOBOJIUTH UCCJIEIOBAHKNE 3aBUCUMOCTEN (PU3MUECKUX BETUYHH C UCIOJIb30BAHUEM MPSIMBIX
WM3MEpEeHUil, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh Pe3yIbTaThl MOTYyYCHHON
3aBUCHUMOCTH (PU3NYECKUX BEIUYHH B BUJIE TPA(UKOB C yUETOM aOCOTIOTHBIX MOTPEIIHOCTEH
W3MEPEHHH, JIeTIaTh BBIBOJIBI IO pe3yibTaTaM HCCIICI0BaHMUS;

MPOBOANTh KOCBEHHBbIE HW3MEpeHUs (U3MYECKUX BEJIMYMH, TPH OTOM BBIOUpAThH
ONITHMAJIBHBIA METOJ] U3MEPEHUS, OIICHUBATh a0COJIOTHBIC U OTHOCHTEIbHBIC TIOTPEITHOCTH
MIPSMBIX ¥ KOCBEHHBIX U3MEPCHHIA,

MIPOBOJIMTH OIBITHl IO MPOBEPKE MPEUIOKCHHONH THITOTE3bl: TUIAHUPOBATH JKCIICPUMEHT,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, AHAIU3UPOBATHh IMOJIYYCHHBIE PE3yIbTaThl U
JIeNaTh BBIBOJ] O CTaTyCe MPEI0KESHHON TUIIOTE3BL;

OITMCHIBATH METOBI TIOJTYYSHUS HAYIHBIX aCTPOHOMHYCCKHUX 3HAHUMH;

coOmofaTh mpaBuia O€30MacHOTO TpyJa HpU TNPOBEACHUM HCCIEAOBAaHUNM B paMKax
y4eOHOro JKCIepUMEHTa, TpPaKTUKyMa U Y4eOHO-HCCIEIOBATEIbCKOM M TPOEKTHOM



NESTeTBPHOCTH C  HCIIOJNB30BAaHHEM H3MEPHUTEIBHBIX YCTPOWCTB U J1a0OpaTOPHOTO
o0opynoBaHUS;

pemarh pacy€éTHBIC 3a/1a4M C SBHO 33JaHHOW M HESIBHO 3a/IaHHOW (PM3UYECKOM MOJICIBIO: Ha
OCHOBAHMHU aHAJM3a YCIOBUS BBIOMpATh (PU3MUECKUE MOJEIH, OTBEYAIOIIUE TPEOOBAHHIM
3aJauu, TPUMEHATHh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAaThl (PU3HMUYECKUX TEOPHId
IPHU KCIIOJIb30BAaHUH MAaTEMaTHYECKHMX METOJIOB PEIICHHs 3aad, MPOBOJIUTH pPacu€Thl Ha
OCHOBAaHUU HMMCIOIIMXCS JAHHBIX, aHATM3UPOBATH PE3YJIbTAThl H KOPPEKTHPOBATH METOIBI
peleHust ¢ y4ETOM MOJTyUYeHHBIX PE3yIbTaTOB;

pelaTh KaueCTBEHHBIE 33a]auu, TpeOyroIue MPUMEHEHUS 3HAaHUH U3 pa3HbIX pa3/iesioB Kypca
¢u3nKy, a TaKKe MHTErpaliy 3HAaHUK U3 APYTHX MPEIMETOB €CTECTBEHHO-HAyYHOTO LIUKJIIA!
BBICTPAMBAaTh JIOTUYECKYIO IICTIOYKY PpACCYKICHUH C ONMOpOH Ha H3YYCHHBIC 3aKOHBHI,
3aKOHOMEPHOCTH U (PH3HUECKUE SIBIICHHUS,

UCIOJIB30BATh TEOPETUYECKUE 3HAHMS JUISI OOBSCHEHHUS OCHOBHBIX IPHHIUIIOB pPabOTHI
W3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTUIECKUX MPOIECCOB;
MPUBOAMNTH TPUMEPHI BKJIAJa POCCUHCKUX M 3apYOCIKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HAYKH{, B 00BSCHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;
aHAJM3UPOBaTh M OLICHUBATh TOCIEIACTBHS OBITOBOW M MPOU3BOJCTBCHHOW JEATEILHOCTH
YeJIOBEeKa, CBS3aHHOM ¢ (U3MYECKUMH TPOLECCAMH, C TIO3MLIUH  SKOJIOTUYECKOMH
0€30MacHOCTH, MPEACTABICHUI O PalMOHAIBHOM MPHUPOIOIOIB30BAaHUHN, a TAK)KE Pa3yMHOM
UCIOJIb30BAHUU JOCTIDKCHH HAyKM W TEXHOJOTHH IS JajJbHEUIIEro pa3BUTHUS
YEJI0BEYECKOT0 O0IIECTBRa,

MPUMEHSTh Pa3IMYHBbIC CHOCOOBI paboThl ¢ MH(pOpMaIHerd (GU3HUECKOrO COJEPIKAHHS C
UCIIOJIb30BAHUEM COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJOTHH, MPH 3TOM HCIIOJIb30BaTh
COBpPEMEHHBIC MH(OPMAIIMOHHBIC TEXHOJOTHU /ISl MTOMCKA, TEPepabOTKU U TPEIbIBICHUS
y4eOHOW W HAayYHO-TIONMYJSPHOW WH(POPMAIUHN, CTPYKTYPUPOBAHUS M HWHTEPIPETAINH
uH(pOpMalIUY, TONYYEHHOM W3 pPa3IMYHBIX HCTOYHUKOB, KPUTHUECKU aHAIH3UPOBATH
noJiydaeMyro MH(OpPMAIMIO U OIIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE WUMEIONINXCS
3HaHWi, TaK ¥ Ha OCHOBE aHAJIN3a NCTOYHUKA HH(pOpMaIH;

MPOSBIISATH OPraHU3aIMOHHBIE U MIO3HABATEIbHBIE YMEHHS CAMOCTOATEILHOTO MPUOOpPETEHUS
HOBBIX 3HaHUI1 B ITpOIIecCe BHITOIHEHHS MPOSKTHBIX U Y4eOHO-UCCIIET0BATENBCKUX PadoT;
paboTaTh B TpyIE C UCHOTHEHUEM PA3IMUYHBIX COIMAIBHBIX POJIeH, MIaHUPOBATh paboOTy
TPYNIBI, PAlMOHATBLHO pacHpeAeiiaTh JCSITeIbHOCTh B HECTAHJAPTHBIX CHUTYaIUsX,
a/IeKBAaTHO OIICHUBATh BKJIAJ KaXKJIOTO M3 YYACTHUKOB TPYIIIHI B PEIICHHE paccMaTprUBaeMOil
poOIeMBI;

MPOSBIISATH MOTUBALIMIO K OyayIiel mpodeccnoHanbHOM 1eATeNbHOCTH M0 CIEeIHaTbHOCTIM
(U3UKO-TEXHUYECKOTO MPOUIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4vecTBo 4acoB DJIeKTPOHHbIE
Ne (undposbie)
HanmeHoBaHue pa3/iesioB H TeM NPOrPaMMBbI Konrpoabnbsie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/IbI
1.1 Hay4nbIii MeTO/T TO3HAHUS IPHPOIBI 6 0 0
HUroro mo pazneny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 10 2 0
2.2 JluHamuka 10 0 0
2.3 Cratuka TBEpIOTO TENa 5 1 0
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 0
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15 1 0
3.2 Tepmoaunamuka. TernoBble MalIMHbI 20 1 0
3.3 ArperatHble cocTOsIHMS BelecTBa. Ma3oBble nepexobl 14 0
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 ‘ DNEKTPUUECKOE 10JIE 24 1 0
4.2 [TocTOsSIHHBIN IEKTPUYECKUI TOK 24 1 0
4.3 Toku B pa3nu4HbIX cpenax 6 0 0



Uroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTUKYM

5.1 OusznuecKuii NpaKTUKyM 16 0 16
Hroro no pazueny 16
PeszepBHOE Bpems 10 1 0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 10 16




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
Nen/m  HaumeHoOBaHHWe Pa3ieioB U TeM NPOrPaMMBbI Kontposbupie  [IpakTudeckue (mudposrie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DJIEKTPOJANHAMUKA
1.1 MarauTHoe 1mosje 14 0
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 0
Hroro no pazgeny 27
Pa3znen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanuueckue KojeOaHus 10 0 0
2.2 DNEeKTPOMAarHUTHHIE KOJIEOaHUS 15 0 0
2.3 MexaHuueckre U 3J1€KTPOMarHUTHHIE BOJIHBI 10 1 0
24 Ornrtuka 25 1 0
Hroro mo pazueny 60
Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH
3.1 Ocuoet CTO 5 1 0
HWroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHo-BOIHOBOHN Ayann3m 15 0 0
4.2 ®dusnka aToma 0 0
4.3 ®dwu3mMKa aTOMHOTO SIpa U 3JIEMEHTAPHBIX YACTHI 0 0
Hroro no paszneny 25




Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOD®U3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH

12 0
Uroro no pazgeny 12
Paznen 6. PUBHUYECKHUN MPAKTUKYM
6.1 ®u3nyecKuil NPakTUKYM 16 16
Hroro no pazneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus 1 00001I€HUE TPEIMETHOTO
COJIepKaHUS M OTIBbITA JIEITEITLHOCTH,
7.1 . 15 0
nproOpeTEHHOTr0 py U3ydeHnu Kypca pusuku 10 —
11 xnaccos
Hroro no pazneny 15
PesepBHOE Bpems 10 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tewa ypoka Bceero Koutpoaenbie  Ipaxkruieckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThbI padoTbI pecypenI

®dusnka — pyHAaMeHTaIbHas HayKa O 1 0 0

npupojie

Hay4HbIil MeTO/] TO3HAHMSI U METO/IbI 1 0 0

uccieoBaHusl (PU3UYECKHUX SBICHUMN

DKCIEPUMEHT U TEOPHs B MPOIIECCe

no3HaHus npupoasl. Habmonenue u 1 0 0

OKCIIEPUMEHT B (PU3UKE

Crioco0b1 m3MepeHns (PU3NIECKUX BETUINH 1 0 0

AOGCo0THAs M OTHOCUTENbHAsS

HOTPEIIHOCTH U3MEpEeHUH pruznueckux 1 0 0

BEJIMYMH

MopnenupoBanue B ¢pusuke. Posb u mecto

¢u3KKK B OPMUPOBAHUHN COBPEMEHHOMN 1 0 0

HaY4YHOI KapTHHBI MHUpPa, B IPAKTUYECKOM

JEATENBHOCTH JIIOJEH

Mexannyeckoe apmxenue. Cucrema

orcyeTa. OTHOCUTEIBHOCTh MEXAHUYECKOTO 1 0 0

nerxenus. [Ipsimas u oOpaTHas 3a1auu

MEXaHUKHU

Pannyc-BekTop MaTepHaIbHON TOYKH, €TO 1 0 0

IIPOEKIIMU Ha OCH KoopAauHaT. Tpaekropusi.




[Tepememienue. Ckopocts. X npoekuuu Ha
OCH KOOpJIUHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVHOE IBUKEHHUE.
I'paduueckoe onucanme paBHOMEPHOTO
MPSIMOJIMHEHHOTO JIBH>KCHUS

Cio)keHue nepeMeIeH U CKOPOCTEH.
Pentenue 3anau

HepaBHomepHoe aBukeHue. MrooBeHHas

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TTIOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue npsMOINHEHHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

13

CBobosHoe najsieHue. Y cKopeHue
CBOOOTHOTO TIa/IeHUs. 3aBHCUMOCTh
KOOPJWHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU U UX rpauKH.

Bxonnas koHTposbHas paboTa.

14

15

16

JIBr>keHue Tena, OpOIIeHHOTO MO YIJIOM K
TOPU30HTY

KpuBonnHueiinoe nernxenue. BHKeHHE 1O
OKPYKHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMHUTEILHOE U TIOJIHOE
YCKOpEHHUE

KonTpomnpHas pabota mo Teme
"Kunemaruka"

17

IlepBe1if 3akoH HproToHa. MHEpInanbHbIe
cucreMsl orcuéra. [IpuHnmn




OTHOCUTEILHOCTH | annes.
HewnHeprinaabHbIe CHCTEMBI OTCUETA

18

19

Cuna. PaBHonelicTByromas cuia. Bropoit
3akoH HproToHna. Macca
B3aumoneiictue ten. Tperuil 3akoH
Hrrotona

20

[IpuHnun cynepnosunuu cui. Pemenne
3aJa4 Ha IpUMEHEHNe 3aK0HOB HproTOHa

21

22

23

3aKOH BCEMUPHOIO TATOTEHUS.
OKBHUBAJICHTHOCTH I'PAaBUTALIMOHHON 1
WHEPTHOU MaccChl

Cuna TSKeCTH U yCKOpEHHE CBOOOHOTO
nasieHus

JIBrxkeHne HeOECHBIX Te U X
UCKYCCTBEHHbIX CIIyTHHKOB. IlepBas
KOCMHYecKast CKOpocTb. 3akoHbl Keruiepa

24

25

26

Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUabI cui
TpeHus. J[BukeHue B )KUAKOCTH U Ta3e ¢
y4ETOM CHITBI COTTPOTHBIICHUS CPEJIBI
Hasnenue. 'mapocraTuueckoe gaBleHHeE.
Cuiia Apxumena

27

AOCOJIFOTHO TBEPJIOE TEIIO.
[ToctynarensHOE 1 BpalaTreabHOe
JOBHUXXCHHUC TBep)IOFO TCJa

28

29

MOMEHT CUJIBI OTHOCHUTENIBHO OCH
BpaieHus. [1neqo cubl

CrnoxxeHnne CHJI, IPUJIOKCHHBIX K TBEPAOMY




teny. LleHTp TsxecTu Tena. Y cinoBus
paBHOBecHsI TBEpAOro Tena. Busl
paBHOBECHUS

30

31

Pemenue 3amau

KoHnTtposbhas padota mo teme "J{[uHamuka.
Cratuka TBepaoro rtena"

32

HNmMnynbec maTepuabHOW TOYKHU, CUCTEMBI
MaTepuaibHbIX TO4eK. [leHTp mMace
CUCTEMBI MaTepUAJIbHBIX TOUEK. Teopema o
JBUKEHUM LIEHTPA Macc

33

HMHy.TII:C CHJIbl 1 USMCHCHUC UMITYJIbCa
Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeakTtuBHOE ABYOKEHHE

34

35

MoOMEHT nMITysIbca MaTEPUAIIBHON TOYKH.
[IpencraBieHue 0 COXpaHEHMU MOMEHTA
UMITYJIbCa B LIEHTPAJIBHBIX MOJIAX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemernieHnu. I'papuueckoe
npecTaBieHne padboThl CHIIbI. MOIIIHOCTh
CHJIBI

37

Kunernueckas sueprus. Teopema 06
N3MEHEHNU KUHETHYECKOU OHEPIrUun
MaTepuaIbHOU TOUKH

38

39

[ToTeHManbHBIE U HETTOTEHIINATIbHBIE
cuibl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

TpeTLH KOCMHYCCKasA CKOPOCTh. CBs3b




pa6OTBI HCIIOTCHLMAJIBHBIX CHJI C
H3MEHEHHEM MEXaHHISCKOM OHCPIrun
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOMH OHEPIrun

40

VYpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHeHue bepHyium 1 ueaibHOM
KUAKOCTH

41

42

43

KonTponpHas padora o Teme "3aKoHbI
COXpaHEHHUs B MeXaHHKe"

PazButHe npeacraBiaeHuit o mpupoie
Temw1oTbl. OcHoBHEIE TonokeHus MKT.
Huddysus. bpoyHoBCcKkoe IBUKEHHE

CTpOGHI/IC F33006p33HHX, KHUIKHUX U
TBEPALIX TCII. XapaKTep JBHXXCHUA U
BSaHMOHeﬁCTBHﬂ qaCTul BCIICCTBA

44

Macca u pazMepsl MOJIEKYJT (AaTOMOB).
KommuectBo Bemecta. [locTosiHHas
ABoraapo

45

46

Temneparypa. TermioBoe paBHOBECHE.
[lIkana [enbcust

Pemenue 3amau

47

48

49

WneanpHblii ra3. ['a30BbIe 3aKOHBI
YpaBaenue Menzeneesa-Knaneiipona.
Pewenne 3anau

AOGcomoTHas TemnepaTtypa. 3akoH
JlanbToHa

50

HSOHpOHeCCBI B UACAJIbBHOM ra3€ C
INOCTOAHHBIM KOJITHYECTBOM BE€IICCTBA




51

I'paduueckoe npeacraBieHue
M30IIPOIIECCOB: U30TEPMa, U30X0Pa,
n3zobapa

52
53

OcHoBHoe ypaBHenne MKT

Penrenue 3amau

54

CBs13b a0COTIOTHOI TeMIepaTypbl
TEPMOAMHAMHYECKOM CUCTEMBI CO CpEIHEH
KUHETHYECKON dHEPruei MmocTymnaTeIbHOro
TEIUIOBOT'O JABMIKCHHS €€ YaCTHIL

55

56

57

58

O0001eHHE U CUCTEMATU3ALIMS 3HAHUM 110
teme "OcuoBsr MKT"

KonTponbhas pabota no teme "OCHOBBI
MKT"

TepMoanHaMuyeckas cuctema. 3aJjlaHue
BHEWIHUX ycnoBul 1 T/ cuctemsl.
Bremnne v BHyTpeHHUE ITapaMETPBI.
ITapamerps! T/l cucTeMBI Kak CpeIHUE
3HAYCHUS BEJIUYMH, ONUCHIBAIOLINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE

HYJ'IGBOG Ha4aJl0 TCPMOJANHAMUKHU.

Camonpoun3sBodbHas penakcanus T]]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

59

Moaens naeansLHOTO ra3a B
TepMOJUHAMUKE. Y CJIOBUS TPUMEHUMOCTH
3TOH MOJIENIN

60

61

VYpaBuenue Menaeneesa-Knaneiipona u
BBIPAKEHHE 11 BHYTPEHHEN SHEPrUU

BolpaskeHue 1 BHyTpeHHEN 3HEprun




OJHOATOMHOI'O HACAJIBHOI'O Ia3a.
KBasucratnueckne U HecTaTHISCKHE
IIPOLECChI

62

OnemenTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

63

64

Teruonepenaya kak crocod U3MEHEHHUS
BHyTpeHHel sneprun Tl cucremsr 6e3
coBepIIeHHs paboThI

KOHBGKHI/ISI, TCILIOIIPOBOAHOCTD,
H3JTy4YCHUC

65

KommaectBo Tennorsl. TemroéMKOCTE Tea.
YaenbHas ¥ MOJISIpHAS TEINIOEMKOCTH
BEIECTBA. Y JIeNIbHAS TEIJIOTA CTOPaHUs
TOIIJINBA

66

Pacuér konmyecTBa TEIUIOTHI IPH
TEIIoneperaye

67

68

[TonsiTre 06 aguabaTHOM Mpoliecce.
[IepBblil 3aKOH TEPMOJUHAMUKHI

KonnuecTBo TEmIOTH B pa60Ta KaK MEpbI

U3MEHEHUS BHYTpeHHEN dHepruu T/1
CHUCTEMBI

69

Bropoii 3ak0oH TepMOAMHAMUKH JISI
PaBHOBECHBIX U HEPABHOBECHBIX
nporieccoB. HeoGpaTuMocTh MpUPOIHBIX
IIPOLIECCOB

70

[TpuHIMIIBI AEHCTBUS TEMJIOBBIX MAIIUH.
KII




71

MakcumanbsHoe 3nauenue KITM. uxn
Kapno

72

73

Pemenue 3amau

DKOJIOTHYECKHE ACIIEKTHI UCIIOJIb30BAHUS
TEIJIOBBIX ABUrareicii. TemioBoe
3arpsi3HCHUE OKPY)KAIOIIEH CpeIbl

74

Pemenue 3amau

75

76

O06o01IeHre U cucTeMaTu3alys 3HaHu| 1o
teme "Tepmonunamuka. TemnoBbie
MaIIuHbI"

KoHTpoinbHas pabota 1o Teme
"Tepmoaunamuka. TennoBbsie MaluHb!"

77

[TapooOpazoBanue u KOHICHCALIMSL.
Hcnapenne n kunenue. Y nenpHas TEIIoTa
napooOpazoBaHMs

78

HacelnienHpie 1 HEHACBIEHHBIE MTAPHI.
KauecTBeHHas 3aBUCUMOCTD TUIOTHOCTH U
JIaBJICHUS HACBIIIEHHOTO 11apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTh OT
00BbEMa HACKIILIEHHOTO Tapa. 3aBUCUMOCTh
TEMIIEpaTyphl KUIIEHHS OT JaBJICHUSA B
KUIKOCTU

79

BnaxxnocTs Bo3yxa. AGconoTHAs U
OTHOCHUTEIbHAs BIAXKHOCTh

80

81

Pemenue 3agau
TBépnoe teno. Kpucrammueckue n

amopdHbIe Tena. AHU30TPONHS CBOMCTB
KPHUCTAJIJIOB




82

[LnaBnenue u kpucrauM3anus. Y 1eabHast
tertoTa riaBieHus. Cyoaumanus

83

84

85

Hedopmaruu BEpaOTO Tena. PacTskenue
u cxarue. Casur. Moayine FOnra. [Ipegen
yrnpyrux aedopmaruii

TermoBoe paciupeHue XKUAKOCTEN U
TBEPABIX TeN. AHTAPMOHHU3M TETIOBBIX
KOJICOAHUI YaCTHII BEIIECTBA

[TpeoOpa3zoBanue 3HEprUn B PazoBbIX
nepexoiax

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

88

IToBepxHocTHOE HaTsKeHHe. KanusspHabie
aBJieHUA. /aBieHne noa UCKpUBIEHHON
MOBEPXHOCTBIO KUJKOCTU. PopMynna
Jlannaca

89

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da3oBbIe IEPEXO0bI"

90

91

92

KontponbHas padota o Teme "ArperaTHsie
coctosiHus BemiecTtBa. Pa3zoBblie Mepexoabl”

DJeKTpu3anus Tel U €€ MpOosIBICHUSI.
OnekTpuueckuii 3apsia. /[Ba Buna
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH,
JIADJIEKTPUKHA U MOTYTIPOBOHUKH

OneMEHTApHBIN AIEKTPUUECKUH 3apsia.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

93

B3anmopericteue 3apsaoB. ToueuHsle




3apsapl. 3akoH Kynona

94 Pemenue 3amau

95 Onektpuueckoe nose. Ero neiictBue Ha
ANEKTPUUYECKUE 3aPsI/IbI

Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.
96 [Ipo6usrii 3apsia. JInaun HanPsHKEHHOCTH

SJICKTPHUYCCKOTI'O ITOJIA. OI[HOpOHHOG
OJICKTPHUICCKOC I10JIE

[MoTeHIMaTLHOCTD 3JCKTPOCTATHUECKOTO
97 noJi. Pa3HoOCTh IMOTEHUMAIOB U
HaIMpsHKCHUE

IToTreHnnuanpHas OHCPIruA 3apsjia B
98 QJICKTPOCTATUYCCKOM IIO0JIC. ITorennman
SJICKTPOCTATUYCCKOI'O I1OJIA

CBs13b HaprDKéHHOCTI/I I1OJII 1 Pa3HOCTH

99 MOTCHIHUAJIOB AJIA 3JICKTPOCTATHUYCCKOTO
I1OJIA

100 [IpyuHOHI cynepno3unuy JIEKTPUIECKUX

noJieu

101 Pemenue 3amau

ITone Toueunoro 3apsaaa. ITone pPaBHOMCPHO

102 .
3apsHKEHHON cdepsl

[Tone paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY
103 mrapa. [lone paBHOMEpPHO 3apsKEHHOM
0eCKOHEYHOM! MIOCKOCTH

104 [IpoBOJHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECUS 3aps/I0B

105 JIMdIeKTpUKY U OJTYIIPOBOAHUKY B




SJICKTPOCTATUYCCKOM I10JIC

106

107

Konaencarop. 91eKTpoEMKOCTh
KOHJEHCATOpa. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCaTopa

Hapanneanoe COCAMHCHNEC KOHACHCAaTOPOB

108

IlocienoBaTenbHOE COEIUHEHNE
KOH/JICHCATOPOB

109
110

3Hepr1/m 3aPsSPKCHHOI'O KOHJACHCATOpa

Pemenue 3amau

111

112

I[BI/I)KGHI/Ie Bapﬂ)KeHHOﬁ YaCTHUILBI B
OIHOPOJHOM JJICKTPHUICCKOM I10JIC

Pemenue 3amau

113

114

115

O00011IeHME ¥ CUCTEMATU3AIMs 3HAHUM 110
TeMe "DnekTpuyeckoe nose"

KoHTpoinbHas pabota 1o Teme
"Onexrpuueckoe noiue"
Cuna toka. [TocTogHHBIH TOK. Y CI0BUA

CYIICCTBOBAHUA ITOCTOSAHHOTO
QJICKTPHUYCCKOI'O TOKa

116

117

118

Wcrounuku Toka. Hanpsxenne u 3/1C
3akoH OMa JJ1 y4acTKa LEeMH.
DIIEKTPUUECKOE CONIPOTUBIICHUE
3aBUCHMOCTH COTIPOTUBIICHHUS OJTHOPOTHOTO
MPOBOJAHMKA OT €r0 JJUHBI U TUIOIIA U
MONEPEYHOI0 CEYEHUS

119

VY ienpHOE CONMPOTHUBIICHUE BEILIECTBA.
Pemenue 3agau




[MocnenoBaresbHOE, MApaLICIbHOE,

120 1 0 0
CMEIIaHHOE COCTUHEHNE ITPOBOIHUKOB
Pacuét pa3BeTBIEHHBIX JIIEKTPUUECKUX

121 “1P P 1 0 0
neneii. [Ipasuna Kupxroga

122 Pemenue 3amau 1 0 0
Pabora siexkTpuueckoro Toka. 3aKoH

123 P 1 0 0
Hxoyns —Jlenua

124 Pemenue 3amay 1 0 0
MOIIHOCTH ICKTPUUECKOTO TOKA.

125 TennoBas MOIIIHOCTB, BbIAEIIEMas Ha 1 0 0
pe3ucTope

126 Pemenne 3amau 1 0 0
3J1C u BHyTpeHHEE COMPOTUBICHUE

127 A yIP P 1 0 0
HCTOYHHKA TOKA
3akon Oma i noJaIHOH (3aMKHYTOMH

128 e (3aMKHyTOH) 1 0 0
AIEKTPUUYECKOM 11enn

129 Pemnrenne 3amau 1 0 0

130 MoIHOCTh HCTOYHHKA TOKA 1 0 0

131 KopoTtkoe 3ambikanne 1 0 0

132 KoHneHcaTop B ienu moCTOSIHHOTO TOKa 1 0 0

133 Pemnrenne 3amau 1 0 0
Pemenue 3amau nmo teme "I1ocTOSTHHBII

134 Ao 1 0 0
AIIEKTPUIECKUI TOK
Pemenue 3agad mo teMme "IlocTOSHHBIN

135 Ao 1 0 0
AIIEKTPUIECKUI TOK
Pemenne 3amau o teme "IlocToAHHEBIH

136 g 1 0 0

AJIEKTPUIECKUNA TOK"




137 O0o001IeHNe U CHCTeMaTH3alus 3HAHUN T10
teme "TlocTOSIHHBIN AIeKTPUUECKU TOK"

138 KonTponpHas paboTa mo Teme

"TTocTOsIHHBIN MMEKTpUYECKUI TOK"

DJIeKTpUYecKast IPOBOJUMOCTD Pa3IMIHBIX
139 BEIIIECTB. DJICKTPUUECKHUI TOK B METaJIax.
CBepXITpoBOIMMOCTh

DJIEKTPUUYECKUI TOK B paCTBOpaxX U
140 paciuiaBax 3JeKTpouTOB. 3akoHbl Dapanes
JUTSL DJICKTPOJIH3a

141 DnexTpuueckuil Tok B razax. [lnazma

DNEKTPUYECKUN TOK B BaKyyMe.

142
Baxyymubie mprOopbl

143 DNEKTPUUECKUH TOK B IOJIYIPOBOJHUKAX

144 [TonynpoBoaHKUKOBBIE TPUOOPHI

Du3nYeCKU IPAKTUKYM I10 TEME

"HM3MepeHue CUIIbl TOKA U HANIPSKEHUS B

LIENH IOCTOSIHHOTO TOKA TP IIOMOILHU

145 aHaJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" uian "3HaKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MEepeHUs PU3NYECKUX BEIUYMH MIPU

MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

Pu3n4eCKUul IPAKTUKYM 110 TEME
146 "N3yueHne HepaBHOMEPHOTO IBMKEHUS C
LENTbI0 ONPEACIICHUS MTHOBEHHOM

ckopoctH"

147 ®u3nyecKkuil NPakTUKYM I10 TEME




148

149

150

151

"N3MepeHue yCKOpEeHHUs Ipu
MPSMOJIMHETHOM PaBHOYCKOPEHHOM
JIBYDKESHUHU 110 HAKJIOHHOM IIJIOCKOCTH' MIIH
"UccnenoBanve 3aBUCUMOCTH ITYTH OT
BpEMEHH ITPU PaBHOYCKOPEHHOM
nBHKeHun"

DuU3nYECKU MPAKTUKYM 10 TEME
"N3mepeHune ycKopeHus CBOOOTHOTO
nageHus" wim "M3yueHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne NBUKEHUS TeJla IO OKPY>KHOCTH
C IOCTOSIHHOM 10 MOJIYJIFO CKOPOCThIO" MITN
"HccnenoBanue 3aBUCUMOCTH IIEpUOJIa
oOpareHuss KOHMYECKOro MasTHUKA OT €Tro
napameTpos"”

Du3nUeCKU IPAKTUKYM I10 TEME
"M3MepeHne paBHOAEHCTBYIOIIEH CUIIBI
IpHU ABMKEHUH OpycKa Mo HaKJIOHHON
iockocTy" win "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHHU JIBH)KEHHUS Opycka
10 HAaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT €ro Macchl”

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUI
YIPYTOCTH, BOSHUKAIOUIUX B IPYKUHE U
pe3uHOBOM 00pasiie, oT ux aedopmamuu”
win "M3yuenue IBUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepes




J1érkuii 0J10K"

152

DuU3nYeCcKuil MPaKTUKYM 10 TEME
"N3mepenue kodpuIenTa TpeHus no
BEJIMYMHE YTIIOBOTO KO3 HIMeHTa
3aBucumoctu Frp(N)" mnu "Uccnenosanue
JBIDKEHUS OpyCKa 110 HaKJIIOHHOM
IUIOCKOCTH C EPEMEHHBIM KO HUIIMEHTOM
Tpenus" win "M3ydeHue JBUKEHUS Irpy3a
Ha Bajly ¢ TpeHueM"

153

154

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue ycioBUi paBHOBECHUS
TBEPJOTO TeJla, UMEIOIETo OCh BpaleHus"
i "KoHcTpyrpoBaHue KpOHIITEHHOB U
pacuér cuit ynpyroctu" win "U3yuenue
YCTOMYMBOCTH TBEPOTO TENA, UMEIOLETO
TJI0IAJh OTIOPHI"

Du3nUeCKU IPAKTUKYM I10 TEME
"M3MepeHne UMITyJIbca TeNa Mo
TOpMO3HOMY IyTH" My "M3mMepenue cuibl
TATH, CKOPOCTH MOJEIH JIEKTPOMOOUIIS U
MOIIIHOCTH cuiIbl TAru" win "CpaBHEHHE
M3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cuibl" wim "HccnenoBanue coxpaHeHUs
UMITyJIbCa MPHU yIIPYroM B3auMoieicTBun"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
T€Na 10 TOPMO3HOMY ITyTH"

155

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3y4yeHne n30TepMHUYECKOTO Mpoliecca
(PEKOMEHI0BAaHO UCTIOIb30BAHUE




g poBoit tabopatopun)" win "U3ydeHue
M30XO0pHOTO Mnpouecca" unu "M3yuenune
n3zobapHoro nporecca” uinu "[Iposepka
ypaBHEHUS COCTOSIHUSA"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTu" i
"HccnenoBanue mnpoluecca OCTbIBaHUS
BemectBa" uiu "Mccienosanue
aauabaTHoro npouecca” uin "M3ydenue
B3aMMOCBSI3H SHEPTUU MEXMOJIEKYISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
Kuakocren"

Ou3nyecKuil MPakTUKYM IO TEME
"N3yueHne 3aKOHOMEPHOCTEN UCTIapeHUs
)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI TJIaBJIeHuUs Jbpaa" win "U3yuenue
CBOICTB HACBIIIEHHBIX NapoB" WU
"N3mepeHune abCOMOTHOM BIaXXHOCTH
BO3/lyXa U OIIEHKa Macchl IapoB B
nomerienun". Msmepenue koapuureHTta
MIOBEPXHOCTHOT'O HATSXKEHUS

158

Pu3nYecKuil IPAKTUKYM 110 TEME
"HaGnronenue npeBpaiieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B SHEPTHIO
u3ydeHus ceeroguona” ninm "Mzydenne
IIPOTEKaHUs TOKa B LIENH, COAEpKaILEn
KoHAeHcarop' uiu "Pacnipenenenue
Pa3HOCTH NMOTEHLIMAJIOB (HANPSKEHUS ) IPU
MOCJI€I0BATEILHOM COEIUHEHUU




KOHJIEHCAaTOpoB"

159

DuU3nYeCcKuil MPaKTUKYM 10 TEME
"UccnegoBanue CMEIaHHOTO COETUHEHUS
pe3uctopoB" unu "M3aMepenue yieapHOro
COIPOTUBIICHUS IPOBOJIHUKOB" WK
"UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT
HANPSDKEHUS JJIs JTaMITbl HaKaJIuBaHUs"

160

Pu3n4eCcKuil IPAKTUKYM 110 TEME

"Habnronenue anekrponuza’ wim

"N3mepenue 3apsiia 0JHOBAJIEHTHOIO HOHA"

nuin "UccnegoBanue 3aBUCUMOCTH 1
COTIPOTHBIICHUS TEPMOPE3UCTOPA OT

temriepaTypbl” uinu "CHATHE BOJBT-

aMIIEPHOM XapaKTEepUCTUKHU auoaa"

161

Peseprubiit ypok. O60011eHuE U
cUcTeMaTu3alusd 3HaHU 10 TEME 1
"Kunemaruka"

162

163

164

165

Peseprubiit ypok. O60011eHIE U
CHUCTeMaTU3als 3HaHUH 110 TEME 1
"lunamuka"

PesepBHelit ypok. O6001IeHNE U

cucreMaru3alus 3HaHui mo teme "CraTuka
TBEpJOTO Tena'". 1
KonTponbhas paboTa B pamkax

IIPOMEXKYTOYHOM aTTECTALUN.

PesepBHsiit ypok. O6001ICHHE U
CHUCTEeMaTH3aIus 3HaHUH 10 TeMe ""3aKOHBI 1
COXpaHEHHUs B MeXaHHKe"

PesepBHeiit ypok. O6001ICHHE U 1




cucreMaru3aius 3HaHui mo tTeme "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKON Teopun”

PesepBHeiit ypok. O600ICHHE U
166 CUCTEMAaTH3AIMsI 3HAHHH 110 TeMe 1
"Tepmonunamuka. TeniaoBbie MalIuHbI"

PesepBHbIil ypok. O0001ICHHE U
167 CUCTEeMaTH3alusl 3HaHH 10 TeMe 1
"ArperaTHble COCTOSIHUSI BELLIECTBA.

®a30BbIe IEPEXObI"

PesepBublit ypok. O60011eHNE U

168 cucTeMaTH3alus 3HaHUH 110 TEME 1
"DnexkTpuueckoe mnoie"
PesepBusiit ypok. O60011eHNE U

169 cucTeMaTH3alus 3HaHUH 110 TEME 1
"[TocTOAHHBIN NEKTPUUECKUN TOK"

Peseprubiit ypok. O60011eHIE U
170 cucreMarusanusa 3Haguii 1o reme "Toku B 1
pa3nuMyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 170

10

16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThbI padoThI pecypen
B3anmoneicTBre MOCTOSIHHBIX MArHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJI€. 1 0 0
I'mnote3a Ammepa
Bektop maruuTHOM HHAYKIMU. [IpuHIUT
2 CYINEpHO3UINH MarHUTHBIX Mosied. JIunun 1 0 0
MarHUTHON MHIYKIIUU
3 MarauTHOe 10JIe MPOBOJHUKA C TOKOM. 1 0 0
OmnbIT OpcTena
4 Cuna Ammepa, e€ HanpaBJICHUE U MOy 0 0
5 Pemenne 3amau 1 0 0
6 IIpumenenne 3akoHa Ammepa. 1 0 0
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI
Cuna Jlopeniia, e€ HampaBlieHHUE U MOIYJIb.
7 JBrkeHue 3apsyKeHHOW YacTHIbI B 1 0 0
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenne 3amau 0 0
9 Pa6ora cuel Jlopenia 0 0
10 Pemenue 3amau 0 0
11 MarsauTHoOE 110JI€ B BEIIECTBE. 1 0 0
deppoMarHeTHKH, Imapa- u JuaMardHeTHKA
12 OcHoBHBIE CBOICTBa (heppOMarHeTUKOB. 1 0 0

[Tpumenenue peppoMarHeTHKOB




13

Pemenue 3agaq mo reme "MarautHoe mose"

14

15

Bxonnas koHTposbHas paboTa.

SIBrieHnE ANEKTPOMArHUTHON MHIYKIUU.
IToTox BEeKTOpa MarHUTHOM MHAYKLUU

16

17

OC unaykuuu
3aKOH 3JIEKTPOMarHuTHON MHIYKIIMU
®dapanes

18

19

20

Buxpesoe anexrpudeckoe noiue. Toku dyko

OJ1C MHIYKIMHU B ABHXKYLIUXCS
IPOBOJTHUKAX

Pemenue 3amau

21

22

[IpaBuio Jlenna

WNunykTuBHOCTH. KaTylika HHIyKTUBHOCTH
B 1IeNI1 IOCTOSIHHOT'O TOKa

23

SBnenune camounaykiuu. 3/C
CaMOWHTyKITUT

24

25

DHeprusi MarHUTHOTO NOJIs KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

Pemenue 3amau

26

27

28

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
Teme "DnekTpoauHaMuka"

KonTponbhas pabota mo Teme
"OnexTpoauHamuka"

Konebarennuast cucrema. CBoOOIHEIE
konebanus. 'apMoHndeckue KoneOaHus

29

Kunematudueckoe U TUHAMHUYECKOE
OIMCaHue Koje0aTeIbHbIX IBIKEHUN




30

DHepreTuyeckoe onucanue. BeiBos
JUHAMHYECKOTO OIMMMCAHUS TAPMOHHYCCKHUX
KOJICOAHUH M3 UX SHEPrEeTHUECKOTO U
KHHEMAaTHYECKOIO OIMKMCAHUS

31

32

33

34

Awmrutyaa u (asza kojaedbaHui

[Tepuon n wactora konebanui. [lepros
MaJIbIX CBOOOIHBIX KOJIECOaHUI
MaTeMaTHYECKOTO MasiTHHKA. [lepuon
CBOOOTHBIX KOJIEOAHH MIPYKUHHOTO
MasITHHKA

3aryxaromue Konebanus. BelHyx1eHHbIC
koneOanust. Pe3onanc

ABTOKOJIEOaHUSA

35

36

Pemenue 3amau

Ypok-koHpepenmus "MexaHuyeckue
Kosie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37

38

39

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHWUI 110
TeMme "MexaHudeckue Kojieoanusa"

OJeKTpOMarHUTHBIE KOJICOaHusI.
KonebarenbHblit KOHTYD

®opmyna TomcoHa. CBsI3b aMITIUTYIbI
3apsi/ia KOHJIEHCAToOpa C aMIUIUTY/I0N CHJIIBI
TOKa B KOJIe0aTeIbHOM KOHTYpe

40

3akoH COXpPAaHCHUS DHCPIrur B UACAJTIbHOM
K0J1e0aTeIbHOM KOHTYpE

41

3aryxaolue 3JIeKTPOMAarHUTHbIE
Kosie0aHus. BeiHyX/1eHHBIE
3JIEKTPOMarHUTHbIE KoJeOaHus




42

Ilepemennsblii TOK. Pe3ucTop u KOHAEHCATOP
B LIETIM IIEPEMEHHOI0 TOKa

43

44

Karyimka MHIyKTUBHOCTH B 1IETH
MEPEMEHHOTO TOKa

3akoH Oma 1Sl JICKTPUYECKOM e
MePEMEHHOTO TOKa

45

MonHOCTh IEPEMEHHOI0 TOKA.
AMIUTUTYIHOE U ICMCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA W HAIPSKEHUS

46
47

Pe3oHaHC B 2JIEKTPUYECKON LIETIH

Pemenue 3amau

48

Wneansublif TpanchopmaTop.
[IpousBoacTBo, nepeaaya u norpedIeHue
AEKTPUYECKON SJHEPIUU

49

50

DKOJIOTUYECKUE PUCKU IIPU [TPOU3BOJICTBE
anekTposHeprun. Kynprypa ucnonas3oBaHus
AJIEKTPOIHEPIUH B IIOBCETHEBHOM KU3HU

Pemenue 3amau

o1

52

53

Pemenue 3agaa

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
Teme "DJeKTpOMarHuTHbIe KojaeOaHus"

MexaHU4eCKHUE BOJIHEI. XapaKTepI/ICTI/IKI/I
MCXaHUYCCKUX BOJH

54
55

CBoiicTBa MEXaHUYECKHUX BOJIH

3ByK. XapaKkTEpUCTUKH 3ByKa

56

Undpa3syk u yabTpassyk. lllymosoe
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl




57

Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. HSJ’Iy‘ICHI/IC
9JICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CBolicTBa OJICKTPOMAarduTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHneHue 31eKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

61

62

63

[IpuHUIUIIBI paIMOCBSI3U U TEICBUACHUS.
Panuonokarus. DneKTpOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
KoHntposbHas padora no teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIMHENHOTO
pacnpocTpaHeHus CBEeTa

64

65

66

67

Pemenue 3a1au Ha mpuMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Ccepuueckoe 3epkano

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MTOKA3aTeb MPEIOMIICHUS.
[lonHOoe BHyTpeHHEE OTpaKEeHHE.
[IpenenbHbIN YO MOJTHOTO BHYTPEHHETO
OTpaXKEeHUs

Pemenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUS U ITPECIIOMJICHUSA CBCTA

68

Xon tydeit B mpusMe. Jlucnepceust cBeTa.
CrnoxHbIif cocTaB Oenoro cBera. et




69

JInn3bl. @OKyCHOE PacCTOSIHUE U
ONTUYECKask CHJIA JINH3BI

70

71

72

[TocTpoenre n300pakeHUH B IMH3AX U UX
cHCTeMaxX. YBEIUYCHHUE JTUH3BI

Pemenue 3amay Ha mocTpoeHUE
M300paKeHHH, MMOJTYy4aeMbIX C IIOMOIIIBIO
JINH3

I'ma3 kak onTudeckas cucreMa

73

74

Pemenue 3anau. [Ipenensr npuMeHUMOCTH
r€OMETPUYECKON ONTUKHU

CKOpOCTL CBCTAa U MCTOAbI €€ UBMCPCHUS

75
76

Hucnepcus ceera

WnTepdepenmus ceeta

77

KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
HaOJIIOJICHUS MAKCUMYMOB 1 MUHUMYMOB

78
79

Pemenue 3amau

[TpumeneHne uHTEpHEpEeHINN

80

81

Hudpakus ceera

JudpakumonHas pemeérka. Y cioBue
HaOJIr0/1eHUS TJ1aBHBIX MAKCUMYMOB

82

83

84

Pemenue 3agau

HOHCpC‘lHOCTB CBCTOBBIX BOJIH.
Honﬂpmaum{ CBCTa

Pemenue 3agau

85

86

CBETOBEIC SIBJICHUS B npuponc

O00011eHME U CUCTEMATU3ALINS 3HAHUI 110
Teme "OnTuka"




87 KontponbsHas padora no teme «OnTuKa» 1 1 0
["paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXAHUKH. 3aKOHBI IEKTPOJINHAMUKH U 1 0 0
HOPUHIUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuaibHON TEOPUH 1 0 0
OTHOCUTEJIBHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON HHTEPBAIL.
[IpeoOpazoBanust Jlopenma. Ycinosue

90 NPUYUHHOCTU. OTHOCUTEIBHOCTD 1 0 0
OJIHOBPEMEHHOCTH. 3aMeIJIeHUEe BPEMEHU 1
COKpAIlleHUE JITHHBI

01 DHeprusi 1 UMITYIIbC PEISITUBHCTCKOM 1 0 0
YaCTHUIIBI

92 CBsI3b MaCCBI C SHEPTHEN U UMITYJIECOM 1 0 0
PENATUBUCTCKON YaCTHUIIBL. DHEPTHS TOKOSI

93 PaBHOBECHOE TEIIIOBOE U3TYUEHHE 1 0 0

94 3akoH cMereHus Bura 1 0 0

95 I'unore3a M. [1nanka o kBanTax. @OTOHBI 1 0 0

96 DHeprus 1 UMIyJIbC PoToHa 1 0 0

97 ®oroaddext. OnbiTe A. I'. CTonerona. 1 0 0
3akoHsb! poTodddexra

08 YpasHenue DitamteitHa 11t porodrddexra. 1 0 0
"Kpachas rpanuna” pororddexra

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa 0 0

100 BonHOBEIE CBOMCTBA YaCTHII 1 0 0
Bounsl nie bpoiind. /InuHa BoJIHBI 1€

101 Bpoiins u pazMepsl 00J1aCTH JIOKaTH3aIuN 1 0 0

JIBUKYILIECUCS YaCTULIBI




102

KopmyckynsipHO-BOITHOBOM yaJln3M

103

104

Judpaxius 1eKTPOHOB Ha KpUCTaJIax

Crnenuduka u3mMepeHnid B MUKPOMHUPE.
COOTHOILICHHS HEONTPEAEIEHHOCTEN
['eitzenbepra

105
106

Pemenue rpaduyeckux 3amay

Pemenue pacuéTHbIX 33124

107

KonTponpHas padora mo Temam: "OCHOBBI
CTO", "KopryckyJisspHO-BOJIHOBOI
nyanu3m"

108

109

OIBITEL 10 HCCJIICOJOBAHUIO CTPOCHUSA aTOMaA.
[Tnanerapuas Mmonens aroma Pesepdopaa

IToctynater bopa

110

Bunei ciektpoB. CriekTp ypoBHEH 3HEpTUU
aToOMa BOIOpOAa

111

112

CroHTaHHOE U BBIHYXJICHHOC U3JIYUCHUC
CBCTa

Jlazep

113

Hyxnonnas moznens snpa ['eiizenOepra-
HBanenko. 3apsig 1 MacCOBOE YUCIIO sAJpa.
M3oTonbl. PannoakTUBHOCTE

114

115

3aKoH paJMoakTUBHOTrO pacnaja. CBolcTBa
MOHU3HUPYIOUIETO U3NIydeHus. BiausHue
PalIlOaKTUBHOCTH HA KUBbIC OPTAHU3MBI.
Ho3nmerpus

DHeprusi CBSI31 HYKJIOHOB B siipe. SlaepHbie
cuibl. Jledekt macchl siapa. SnepHbie
peakmuu. Snepasie peaktopsl. [Ipobiaemsr




YIIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrHYecKHe acleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Mertoabl perucTpalyu U UCCaeI0BAHUS
3JIEeMEHTapHbIX YacTull. OyH/IaMEeHTaJbHbIE
B3aUMOJCUCTBUA. bapuoHbl, ME30HBI U
nentoHsbl. [IpencraBnenune o CtanaapTHOM
Mojenu. KBapk-riitooHHas MOJAENb aApOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMMHCTBO Qpu3MuecKoi KapTHHBI
Mupa

118

119

120

121

Oranel pa3BUTHS aCTPOHOMUHU. 3HAYEHUE
aCTPOHOMUHU

[IpuMeHUMOCTD 3aKOHOB (DPUBHKH IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX
HCCIEeN0BaHuN

CoBpeMeHHbIE ONTHYECKUE TEIECKOIbI,
pauoTeNecKonbl, BHEaTMOC(hepHas
aACTPOHOMHS

Bun 3Bé3anoro Heba. Co3pe3ausi, spkue
3BE3/1b1, IUTAHETHI, UX BUJIUMOE JIBUXKCHHE

122

123

Comaeuynas cucrema. Comaite. CoirHeuHast
aKTUBHOCTH. McTounuk sHeprun CoiHua u
3BE3

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
Jnarpamma "cneKkTpajbHBIN Ki1ace —




CBETUMOCTB"

124

125

3B€3I[BI TJIaBHOM IOCICa0BAaTCIbHOCTHU

Buyrpennee ctpoenue 38é31. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOUCXOKICHUU U
sposony ComHIa U 3BE€37. OTallbl )KU3HU
3BE3N

126

Mieunsiii [Iyte — Hama ['amaktuka. Tunel
rajlakTUK. YEpHbIe OBIPBI B APaX TaJaKTUK

127

128

129

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PenukroBoe uznydyenue

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

Hepeménubie mpoOieMbl aCTPOHOMUU

130

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccmemoBanue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MJIH
"UccnemoBaHue CBOMCTB
deppomarneTnkoB" nin "HccnenoBanue
JENCTBUS TOCTOSIHHOTO MarHUTa Ha paMKy C
TOKOM"

131

Pu3nYecKuil NPAKTUKYM 110 TEME
"U3mepenue cunsl Amiepa" wiu "M3yuenue
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
i "Onpenenenne MarHUTHOM HHIYKIMH
Ha OCHOBE M3MepeHus cuibl Ammnepa”

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue sBIeHUS




AJIEKTPOMArHUTHON MHIYKIMU'" WIIN
"OnpeneneHne UHIYKIIMU BUXPEBOTO
MarHuTHOro moJjs"

133

Pu3N4eCKUu IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS CaMOMHYKIIUN"
i "COopKa MOJENHN 3JEKTPOMArHUTHOTO
reseparopa"

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX
KOJICOAHUN HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM 110 TeMe
"IIpeoOpa3oBaHue FIHEPTUH B IPY>KUHHOM
MasiTHUKE"

dusnueckuil NpakKTUKYM 10 TeMe
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
IIOCJIEI0BATENBHO COEUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop” miu
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

Du3nUeCKUul IPAKTUKYM I10 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOW BOJIHBI"

Du3nUeCcKul IPAKTUKYM I10 TEME
"M3MepeHue nokasaress npeaoMIIeHUs]
crexya" wnn "[lonyuenune n3oopaxxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla U JIMH3bI"

Pu3NYeCcKuil TPAKTUKYM 110 TEME

"HccnenoBaHue 3aBUCUMOCTH (DOKYCHOTO
pacCcTOSIHUS OT BelllecTBa (Ha puMepe




*Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3N4eCKUu IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEpeHIHH
U noJasipusanuu ceera'

141

DuU3nYeCKui MPAKTUKYM 10 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PENATUBUCTCKHX YacTHIl (110 GoTorpadusim
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM
nosie)"

142

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue noctosHHoM [lanka Ha
OCHOBe ucciefoBanus Gorodpdexra” umm
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMOT OT HANPsHKEHUs "

143

144

145

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocTtostHHOM Punbepra”

Du3nUeCKUul IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM JIO3UMETpa' UIn
"N3yuenne moromenus 6eTa-4yacTuil
amoMuHEM"

Pu3n4eCcKUuil IPAKTUKYM 110 TEME
"HaOaromenus 38€34H0T0 HeOa
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JUIs




146

147

oTpeieNieHUs TIOJI0KEHUST HEOSCHBIX
00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOIYIIApHs U IPKUE
3BE31b6l" win "HalOmroneHus B TENECKOII
JlyHBI, TUTaHET, TYMAHHOCTEH M 3BE3THBIX
CKOILJICHUI"

O00011IeHNEe U cUCTEMAaTU3aLNS 3HAHUI.
Ponb ¢usuku u acTpoHOMUU B
SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COITMAIbHOM U ATHYECKOH chepax
JIeSTECIILHOCTH YeJIOBEKa

O00011IeHNE U CUCTEMATU3AIUs 3HAHU.

Ponb u MecTo pU3HKHU ¥ aCTPOHOMHH B
COBPEMEHHOM Hay4yHOU KapTUHE MUpa

148

149

O06o00mIeHne U cucTeMaTu3alus 3HaHH.
Poub puzndeckoii Teopun B GopMUpOBaHUA
Ipe/ICTaBICHUN O PU3MYECKON KapTHHE
MHpa, MECTO (PM3NUECKON KapTHHBI MHpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaY4YHBIX MIPEACTABICHUN O TIPUPOJIE

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teme "Kunemaruka"

150

151

152

O00011eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
Teme "Kunemarnka"

O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 110
teme "Jlunamuka"

O0001eHne 1 cucTEMaTU3ALNS 3HAHUI 110
teme "Craruka TBepaoro tena'"




153

O0o01IeHre U CHCTeMaTH3alus 3HAHUN T10
TeMme "3aKOHBI COXPaHEHUS B MEXaHUKE"

154

155

156

O060011eHne U cUCTeMaTU3aIMs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

O0001eHre 1 cucTeEMaTU3ALMS 3HAHUI 110
teme "Tepmoaunamuka. TennoBbie
MaIIuHe!"

O060011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110

TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

157

O0o01IeHre U CHCTeMAaTH3alns 3HAHUN T10
teMe "DnekTpuyeckoe nose"

158

159

O06o00mIeHre U cuCTeMaTH3aIMsl 3HAHUH 110
teMme "[1oCTOSHHBIN 27eKTpUUecKUid TOK"

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
teme "Toku B pa3inyHbIX cpeaax”

160

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teMme "MaruutHoe noie"

161

162

163

Peseprubiit ypok. O60011eHIE U
cHCTEMaTHU3alMs 3HAHUH 10 TEME
"DeKTpoMarHuTHas UHIYKIus"

PesepBHslit ypok. O60011eHNE U
CUCTEMAaTH3alMsl 3HaHUH 110 TeEMe
"MexaHnueckue KonebaHus'".
KonTponbhas paboTa B pamkax
IIPOMEKYTOUYHOM aTTECTALUN.

PesepBHsiit ypok. O6001ICHHE U




cUCTeMaTu3alus 3HaHUH 110 TeMe
"DJIeKTpOMarHuTHhIE KosieOanus"

164

PesepBHeiit ypok. O600ICHHE U
cHCTEeMaTH3alus 3HaHUH 110 TeMe
"MexaHnYeCcKue 1 3JIEKTPOMarHUTHbIE
BOJIHBI"

165

166

PesepBHbIil ypok. O0001ICHNE 1
cucreMarusanus 3Hagui mo reme "Onruka”

PesepBuslit ypok. O60011eHNE U
cucTeMarusanys 3HaHui 1Mo Teme "OCHOBEI
cTo"

167

PesepBHeIit ypok. O600IICHHE 1
cucTeMaTH3alys 3HaHUH [0 Teme
"KopnyckynsipHO-BOJIHOBOW Jyanu3m"

168

PesepBHeIit ypok. O600IICHHE 1
cucTeMaTu3alis 3Hanui mo reMe "dusuka
aroma"

169

170

PesepBuslit ypok. O60011eHNE U
cucTeMaTH3aIysa 3HaHui 110 Teme "du3uka
ATOMHOTO SIpa U AJIEMEHTaPHBIX YaCTHIT"

PesepBHslit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUH 1o Teme
"JneMeHTh! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

» ®usuka, 11 knacce/ KacsssaoB B.A., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe odmiectBo «M31aTenbcTBO
«ITpocsenienue»

» dmsuka, 10 krace/ KacesiHoB B.A., O61IeCTBO ¢ OTpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODAY; Axninoneproe obmecTBo «3maTenscTBO
«IIpocemenue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
[Iporpamma kypca ¢usuku ais 10—11 kmaccos. bazoBslit ypoBeHs (aBTop B.
A. KacpsHOB)

YMK «®usuka. 10 knacc. ba3oBelil ypoBEHb»

1. ®usuka. 10 knacc. ba3oBbiil ypoBEeHb. YUEOHUK C JIIEKTPOHHBIM
npuioxeHueM (aBtop B. A. KacbsiHOB).

2. ®usuka. 10 knace. ba3osblii ypoBeHb. Metoanueckoe nocodue (aBrop B.
A. KacpsHOB).

3. ®usuka. 10—11 xnaccsl. ba3oBslii ypoBensb. Terpaab aiist 1a00paTOPHBIX
pa6or (aBTopsl B. A. KacesHoB, B. A. KopoBun).

4. ®uzuka. 10—11 kmaccel. ba3oBsiit ypoBeHb. KoMiekT TeTpaaeit mist
KOHTPOJIBHBIX paboT (aBTop B. A. KacbsiHoB)

5. ®usuka. 10 knace. Junaktuueckue KapTouku-3aaanus (aBTopsl M. A.
VYmakos, K. M. Ymakon).

YMK «®Puzuka. 11 knacc. ba3oBblil ypoBEHb

1. ®usuka. 11 knacc. ba3oBbiil ypoBeHb. YUEOHUK C DIEKTPOHHBIM
npuiioxenueM (aBtop B. A. KacbsiHOB).

2. ®usuka. 11 knace. ba3obiii ypoBeHb. Mertoanueckoe nocodue (aBrop B.
A. KacbsiHOB).

3. ®usuka. 10—11 kmaccel. bazoBelil ypoBeHb. Tetpaap 11t 1Tab0paToOpHBIX
pa6ot (aBTopsl B. A. KacesHoB, B. A. KopoBun).

4. ®uzuka. 10—11 knaccel. ba3osiil ypoBeHb. KoMInekT TeTpane s
KOHTPOJBHBIX paboT (aBTOphl B. A. Kacesnos, U. B. Urpsimios).

5. ®usuka. 11 knacc. Jlunaktuueckue KapTouku-3aganus (aBTopsl M. A.
VYmaxkos, K. M. Yiakos).

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



1 http://nsportal.ru - cormabHas ceTh paOOTHUKOB 00Opa30BaHMS.

2 http://markx.narod.ru/pic/ - ¢usuka B mKoJe.

3 http://festival.1september.ru/articles/ - ¢hecTuBanp nmegarornyecKux uaei
«OTKPBITBIA YPOK».

4 http://www.fizika.ru/ - caiit aus yuutenen GU3MKH ¥ UX YICHHKOB.

5 http://www.physics.ru/ - matepuasl Mo Gpu3uKe.

6 www . ege .edu.ru - napopmarmonHslit mopran EI'D.

7 http :// school - collection . edu . ru / - enunas xomiekius [{OPos
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