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[Tporpamma o (hu3mKe Ha ypOBHE CpeHEro oo01ero oopa3zoBaHus pazpaboTaHa Ha OCHOBE TIOJIOKEHUH 1 TpeOOBaHU K pe3ynbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTebHON Mporpammel, npeacTaBieHHBIX B DI'OC COO, a taxxke ¢ yu€toM enepanpbHOi paboueid mporpaMMbl BOCIIUTAHUS U
Konuenmuu npenonaBanus yaeoHoro npenmMeta «dusnka» B 00pa3zoBarenbHbIX opranuzanuix Poccuiickoit @enepannu, peanu3yomux OCHOBHbIE
o0pa3oBaTeibHbIE TPOTrPAMMBI.

[Tporpamma 1o ¢pu3uKe OnpenenseT 00sa3aTenbHOe MPEIMETHOE COJIEpKAHNE, YCTAHABIMBAET PEKOMEHIyEMYIO MTOCIIEI0BATEIbHOCTh N3YIECHUS
TEM U pa3eioB yueOHOro MpeaMeTa ¢ y4€TOM MEKITPEIMETHBIX H BHYTPUIIPEAMETHBIX CBS3€H, JJOTMKU Y4eOHOTO Mpoliecca, BO3PACTHBIX 0COOCHHOCTEH
oOyuaromuxcs. Ilporpamma mno ¢usuke Aaér mnpeAcTaBIeHUE O UENIX, COJIEp)KaHWHU, OOell cTpareruu OOydYeHUs, BOCHUTAHHUA M PA3BUTHUS
oOyuaromuxcs cpecTBaMu yueOHoro npeamera « Pu3uka» Ha yriayOolEHHOM YpOBHE.

Nzydenue kypca Gu3nku yriryoJaéHHOTo ypOBHS MO3BOJISIET peain30BaTh 3a/1a4u NpoQeccuOHAIbHON OpHEeHTAlluH, HAIIPaBJICHO Ha CO3/JaHKe
YCIIOBUH JIJIsl IPOSIBJICHHSI CBOMX MHTEJUIEKTYyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM 00YYAIOIIUMCS, KOTOPbIE HEOOXOUMBI JIJISl TIPOIOJKEHUS
00pa3oBaHMs B OpraHu3alusgx NpoPecCUOHANIBHOTO 00Pa30BaHUS [0 PA3TUYHBIM (PU3UKO-TEXHUUYECKUM U WHXCHEPHBIM CIEIIUATbHOCTSIM.

B nporpamme no ¢pusuke onpenensorcs NIaHupyeMble pe3ysIbTaThl OCBOEHUS Kypca (PU3MKU Ha yPOBHE CPEJHEro 00IIero o0pa3oBaHMsL:
JMYHOCTHBIE, METampeMETHbIe, NpeAMeTHble (Ha YriyOnéHHoOM ypoBHe). HaydHO-MeTONONOTHYeCKOM OCHOBOHM st pa3paboTKu TpeOoBaHMH K
JMYHOCTHBIM, METANPEIMETHBIM U IPEMETHBIM Pe3ysbTaTaM 00ydaroIIUXCsl, OCBOMBILUX IIPOrpamMMy 10 (pU3HKE HAa YPOBHE CPEIHEro OOLIEro
0o0pa3oBaHUs Ha YIITyOJIEHHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/IESITEIbHOCTHBIN MOIXOI.

[TporpamMma o hu3mKe BKIIOYAET:
TUTAHUPYEMBbIE Pe3yNbTaThl OCBOCHUS Kypca (PU3UKK Ha yriyOJIEHHOM ypOBHE, B TOM YHUCIIE MTPEeIMETHBIE Pe3yIbTaThl IO ToJaM 00yUYeHHUS;
coJiep:kaHue yuebHoro npeameta « @u3uka» 1mo rogam 00ydeHus.

[Tporpamma 1o ¢pu3MKe IMEET MPUMEPHBIN XapaKTep U MOXKET OBITh NCIIOJIH30BAHA YUUTEISIMU (DPU3UKH JIJIsI COCTABIICHUSI CBOUX paboumx
IIPOrpaMM.

ITporpamma 1o (U3UKE HE CKOBBIBACT TBOPYECKYIO MHHUIMATUBY YUYHUTEIeH M MPeNoCTaBIsieT BO3MOXKHOCTH MJIs peaju3allld  pa3IndHbIX
METOAMYECKHX TTOAXO0/I0B K MPET0IaBaHUI0 (PU3UKH Ha YTIITyOIEHHOM YPOBHE IPU YCIOBHH COXPaHEHUs 003aTeNbHOM YacTh CoAep KaHus Kypca.

du3Mka Kak HayKka 0 Haubosee O0IMX 3aKOHAaX MPUPO/IbI, BEICTYIAsl B KaUeCTBE y4eOHOro MpeiMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKIIAJ B
cUcTeMy 3HaHUi 00 okpysxatonieM mupe. LLIKoiabpHbI Kype GU3NKN — CHCTEMO0Opa3yOIIUii U €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETOB, MOCKOIBKY
¢u3uueckue 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB M SIBIICHHM, H3y4aeMbIX XHUMHUEH, Ouosiorued, ¢usmueckoil reorpadueii M acTpoHOMHEH.
Hcnonp30Banye U aKTUBHOE ITPUMEHEHHE (DM3MYECKUX 3HAHUN ONPEACITHIIO XapakTep 1 OypHOe pa3BUTHE Pa3HOOOPAa3HBIX TEXHOJOTHH B chepe
HHEPTeTHKH, TPAHCIIOPTA, OCBOCHHUSI KOCMOCA, TIOJIy4YE€HHUSI HOBBIX MAaTEPUAJIOB C 3aJJaHHBIMH CBoMcTBaMU. V3yueHnune Gpu3nKku BHOCUT OCHOBHOM BKJIaJ1 B



(opMHpOBaHUE ECTECTBEHHO-HAyUYHOW KapTHHBI MHpa oOydyaromerocsi, B (OpMHpPOBAHHE YMEHUH NPUMEHSTh HAyYHBIH METOJ TO3HAHUS
BBINOJIHEHUH UMH Y4E€OHBIX UCCIICIOBAaHUH.

B ocHOBY Kypca pu3uku Ha ypoBHE CpeHEero 001mero 00pa3oBaHus MOJIOKEH PSI UIEH, KOTOPhIE MOYKHO pacCMaTPUBATh KaK MPUHITUIIBI €TO
MOCTPOCHHUSL.

Hoesn yenocmnocmu. B coOTBETCTBUU C HEll Kype SBISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH COJAEPKHUT MaTepHall U3 BCEX pa3esioB (GU3UKH,
BKJTIOYAET KaK BOIPOCHI KJIACCUUECKOH, TaK M COBPEMEHHOM (DU3HKH.

Hoes zenepanuzayuu. B cooTBETCTBUY C HEl MaTepuan Kypca GU3UKU 00beAMHEH BOKPYT (PU3HUECKUX Teopuid. Benymum B kypce sBiseTcs
dbopMupoBaHue MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEIIECTBE H MOJIE.

Hoen cymanumapuzayuu. EE peanuzanus npeanogaraet UCNoiIb30BaHNE I'YMAaHUTAPHOTIO OTEHIIMANA (PU3HMUECKON HaAyKH, OCMBICIIEHUE CBSI3U
pa3BuUTHs (U3HUKH C Pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH M SKOJIOTMYECKUMHU TIPoOIeMaMHu.

Hoen npuxnaonoit nanpaenennocmu. Kypc Gpusmku yriyOn€HHOT0 ypoBHS MPEoiaraeT 3HaKOMCTBO C IIUPOKUM KPYTrOM TEXHHUUYECKUX U
TEXHOJIOTMUECKUX MPUIOKEHUHN U3YyUEHHBIX TEOpUil U 3aKOHOB. [Ipu 3TOM paccmaTpuBaroTcsi Ha ypoBHE OOLIUX MPEJICTABICHUN U COBPEMEHHbBIE
TEXHUYECKHE YCTPONCTBA, U TEXHOJIOTUH.

Hoesn 3xonocuzayuu peanu3yercs MOCPEACTBOM BBEICHHS 3JICMEHTOB COJICPIKAHUS, TIOCBIIMEHHBIX 3KOJOTHISCKUM MPOOIeMaM COBPEMEHHOCTH,
KOTOpbIE CBA3aHBI C PAa3BUTUEM TEXHUKU U TEXHOJIOTUH, a TAKKe 00CYKIEHH TPOOJIEM pallMOHAIbHOTO PUPOIOIOIb30BAHUS U HKOJIOTHUECKOM
0€30IacHOCTH.

OcBoenue conepxkaHusi IPOrpamMMsbl 1Mo GU3UKE JOJKHO OBITh TOCTPOCHO HA MPUHITUIIAX CHCTEMHO-IEATEILHOCTHOTO oaxoaa. [ ¢huszuku
peanu3anus TUX MTPUHIIUIIOB 0a3UpyeTCsl Ha UCTIOIB30BAHUU CAMOCTOATEIHHOTO HKCIIEPUMEHTA KaK MOCTOSHHO JIEHCTBYIOIIEro (hakTopa yueOHOro
nporecca. /i yriryOia€HHOTO ypOBHS — 9TO CUCTEMa CaMOCTOSITEIPHOTO YIEHUYIECKOTO SKCIIEPUMEHTA, BKITFOUAIOMIETO (PPOHTAIHHBIE YIEHUIECKUE

OTIBITHI NIPH M3YYEHUH HOBOT'O MaTepHasa, JJabopaTopHble paboThl M paboThl MpakTUKyMa. [Ipr 7TOM BO3MOXKHBI JiBa clioco0a peanu3anuu GU3HIecKkoro

MPaKTHKyMa. B mepBoM cirydae nmpakTUKyM mpoBoauTcs 0o B kKoHIEe 10 u 11 kmaccos, OO 1mociie IepBOro U BTOPOTO MOIYTOAMA B K&KIIOM U3 dTUX
KJaccoB. BTopoii cmoco0 — 3To nHTerpanus padoT NpakTUKyMa B CUCTEMY JIA0OpATOPHBIX padOT, KOTOPHIE MPOBOJISATCS B POIIECCEe U3YUCHHUSI pa3/ielia
(temsr). [Tpu aTOM o1 paboTamu MPaKTUKyMa IIOHUMAETCSI CAMOCTOSATEIBHOE CCIICA0OBAHNE, KOTOPOE TIPOBOJIUTCS IO PYKOBOJCTBY CBEPHYTOTO,
00001EHHOr0 BHUIa 6€3 MOIIaroBoi HHCTPYKIIUH.

B nmporpamme no pusmke crucreMa yueHH4eCKOro SKCIIEPUMEHTa, JIa0opaTOPHBIX paboT U MpaKTUKyMa MpeACcTaBlieHa eIMHBIM repeuHeM. Beibop
TEMATHUKH JJIS1 3TUX BUJOB YUCHHUYECKHX MPAKTHUECKUX PAdOT OCYIIECTBISETCS yYaCTHUKaMHU 00pa30BaTEIbHOTO MPOIIECCca UCXOIs U3 0COOCHHOCTEN
MOYPOYHOT0 TUTAHUPOBAHMS U OCHaleHHs kabuHeTta ¢usuku. [Ipu sTom obecrieunBaeTcs OBIaieHne 00yUJaIOIUMUIC] YMEHUSMU POBOJIUTH MPSMBIE U
KOCBEHHBIE U3MEPEHUS, UCCIICAOBAHMS 3aBUCUMOCTEH (PU3HMUECKUX BEIMYHMH U TIOCTAHOBKY OIBITOB TI0 MPOBEPKE MPEATI0KEHHBIX THIIOTES.

pu



bonpuioe BHMMaHUE yIEIA€TCs PEILICHUIO PACUETHBIX U KAU€CTBEHHBIX 3a1a4. [Ipy 3ToM [u1s pacu€THBIX 3a1a4 IPUOPUTETOM SIBIISIOTCA 3a1a4U C
SIBHO 3aJIaHHOM M HESIBHO 33JaHHON (PU3NIECKON MOJIEIBIO, TO3BOJISIONINE TIPUMEHSATh N3yUSHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3Jiena
Kypca, TaKk W WHTETPUPYsd IPUMEHEHUE 3HAHUU M3 pa3HbIX pas3fenoB. /[l KadyeCTBEHHBIX 3a1a4 IIPUOPUTETOM SABJISIOTCA 3aJaHus Ha
00BsICHEHHE/TIPeICKa3aHnue MPOTEKaHUs (PU3UICCKUX SBJICHUHN U MPOIIECCOB B OKPY KAIOIIEH KU3HH, TPEOYIOIIHe BIOOpa (PU3NIECKON MOIETTH JJIs
CUTYallUU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootserctBum ¢ TpedboBanusiMu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY 00eCTIedeHnI0 yueOHOoro mporecca Kype Gpu3uku yriayoaéHHOro
YPOBHSI HA YPOBHE CPEIHEr0 00111ero 00pa3oBaHus JOKEH U3yYaThCs B YCIOBUAX MPEAMETHOTO KabuHeTa. B xabuneTe Gu3uKu JOIKHO OBITh
HEeo0Xxo01uMoe J1abopaTopHOE 000PYAOBaHHUE ISl BBITOJHEHHS YKa3aHHBIX B IPOrpaMMe 1o (pU3MKEe YUEHHUECKUX ONBITOB, JAOOPaTOPHBIX padoT U padoT
NpaKTUKyMa, a TAaKXKe IEMOHCTPAIIHOHHOE 000pyI0BaHHE.

JlemoHCcTpanronHoe 06opynoBanue GOPMHUPYETCsl B COOTBETCTBUU C MPUHIIUIIOM MUHUMAJILHON JTOCTATOYHOCTH U 00ECTIEYMBAET IIOCTAHOBKY
NEepPEYNCICHHBIX B MpOrpaMMe 10 (HU3MKE KIIOYEBBIX JIEMOHCTPALMi Ui HWCCICJOBAaHHMS H3y4YaeMBIX SBICHHH M TIPOILECCOB, AMIUPUYECKUX U
(byHIaMEHTABHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 000pyIoBaHKE TSl YICHUYECKUX MTPAKTUYECKUX paboT popMupyeTcs B BUAEC TEMATUYECKUX KOMIUIEKTOB U 00ECIIeYMBaeTCs B
pacuéTe OMHOTO KOMIUIEKTa Ha JBYX oOOydaromuxcs. TemaTHuecKre KOMIUIEKTHl JabopaTOpHOTO OO0OpYyIOBaHHMS [ODKHBI OBITH HOCTPOEHBI Ha

KOMIIJICKCHOM HCIIOJIb30BaHHMHM aHAJIOTOBBIX U I_II/I(I)pOBBIX HpI/I60pOB, a TaK’K€ KOMIIBIOTCPHBIX U3MCPHUTCIIBHBIX CUCTEM B BUIC I_II/I(I)pOBBIX na60paT0pI/H71.

OCHOBHBIMHU eI AMU U3YUCHUA (1)I/ISI/IKI/I B O6H.I€M O6pa3OBaHI/II/I ABJIAKOTCA:

(dbopMUpOBaHKE UHTEPECA M CTPEMIICHUS 00YJAIONTUXCS K HAYYHOMY U3YYEHHUIO IPUPOJIBI, Pa3BUTHE UX HHTEIICKTYaIbHBIX U TBOPUYECKHX
CHOCOOHOCTEM;

pa3BUTHE NPEACTABICHUN O HAYYHOM METO/Ie MO3HAHUs U (POPMUPOBAHHUE UCCIIEAOBATENLCKOTO OTHOILEHHS K OKPY>KAIOLIUM SIBJICHUSM;
(dbopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHHst OCHOB CTPOEHHsI MaTepuH U (yHJaMEHTAJIbHBIX 3aKOHOB (PU3HKH;
(dbopmHpoBaHUEe YMEHUN OOBSICHATD SIBJIEHUS C UCIOJIb30BaHUEM (PU3MYECKUX 3HAHUN M HAyYHBIX JJOKA3aTEIbCTB;

(dbopMHpOBaHUE NMPEACTABIECHUHN 0 POy (PU3MKU I Pa3BUTHUS IPYTHX €CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TMPEJACTABICHUA O BO3MOXHBIX cdepax Oyaymed npodecCHOHATBHONW EATEIBHOCTH, CBS3aHHBIX C (U3UKOW, MOJATOTOBKA K
JanbHeleMy oOy4eHHI0 B 5TOM HaIPaBJICHUH.



JlocTrxeHne 3TUX 1enei obecreunBaeTcs pelieHrneM CISAYIONINX 3a/1a4 B MPOIIecce U3YUeHUs Kypca (DU3UKU Ha YPOBHE CPETHETO 00IIero
o0pa3zoBaHwus:

npuoOpeTeHne cucTeMbl 3HAaHUNH 00 00X (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX, BKIIIOUas MEXaHUKY, MOJIEKYJIIPHYIO (PU3UKY,
AJIEKTPOAMHAMUKY, KBAHTOBYIO (PM3HKY U 3JIEMEHTBI aCTPO(DU3UKH;

dbopMupOBaHHE YMEHUN TPUMEHATh TEOPETHUECKHUE 3HAHUSA I 00BCHEHUS PU3NYECKUX SBICHUI B IPUPOAE U I MPUHIATUS MPAKTHUIECKUX
pELIECHHI B TOBCETHEBHOM KU3HU;

OCBOGHHE CIIOCOO0B PEIICHHS Pa3TUYHbIX 33]1a4 C SBHO 33JaHHON (U3NYECKON MOJIETIBIO, 3a1a4, MOPa3yMEBAOIINX CAMOCTOSATEIIHPHOE CO3/IaHNe
buznyeckoil Moienu, aleKBaTHOM YCIOBUSAM 3aJ1auM, B TOM YHCJIE 3a]]a4 HHKEHEPHOTO XapaKTepa;

IIOHUMAaHUueC q)HSI/I‘{eCKI/IX OCHOB U INPUHIUIIOB I[€I>'ICTBI/I$I TEXHUYCCKHUX yCTpOfICTB N TCXHOJIOTMYCCKHUX MTPOUECCOB, UX BJIIMAHUA HAa OKPYKAIOIITY IO
cpeny,

OBJIAACHUEC MCTOAAMH CAMOCTOATCIIBHOI'O IIJIAHUPOBAHUA U ITPOBCACHUA (bI/ISI/I‘leCKI/IX OKCIICPUMCHTOB, aHAJIN3a U UHTCPIIPCTAINH I/IH(l)OpMaHI/II/I,
OonpeacICHrud JOCTOBECPHOCTH ITOJTYUYCHHOT'O pE3yJIbTaTa,

CO3/1aHHE YCIIOBHUH JUIsl pa3BUTHUS YMEHHM NIPOEKTHO-UCCIIEA0BATENBCKON, TBOPYECKON JEATENBHOCTH;
pa3BUTHE UHTEpeca K cepaM NpodhecCHOHAIBHON AEATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOM.

B cootercTBuu ¢ TpeboBanusmu ®I'OC COO yriyOnéHHBINH ypOBEeHb U3yUYeHUs yaeOHOTo npeaMmeTa « Du3nKay Ha YPOBHE CpEIHEro 00IIero
o0pa3oBaHUs BEIOMpAETCsl 00yUYAIONUMHUCS, INIAHUPYIOMIMMH MTPOJIOJHKEHIE 00pa30BaHuUsI 110 CTICIHATBLHOCTAM (PU3HKO-TEXHUYECKOTO MPOQUIIS.

Ha uzydenune ¢usuku (yriyOonéHHbIN ypoBeHb) Ha ypPOBHE CpeaHero oobiero oopazoBanus orsoautcs 340 yacos: B 10 kitacce — 170 yacoB (5 yacos
B Hegneno), B 11 kimacce — 170 gacoB (5 4acoB B HEZEIIO).

[Ipennaraemslii B mporpaMMe 1o (pusmke nepedeHb Jad0paTOPHbIX U MPAKTUYECKUX padOoT SIBIISIETCS PEKOMEHI0BAaHHBIM, YUUTENb JAEJIAeT BHIOOP
IpoBeIeHUs TaOOPaTOPHBIX PAOOT U OMBITOB C YUETOM MHANWBUIYAIBHBIX OCOOCHHOCTEN 00yUaroIuXCs.

COJAEPKAHUE OBYYEHUA



10 KVIACC
Pa3nes 1. Hay4uHblil MeTOA NO3HAHUSA NPHUPOABI.
®usuka — pyHnameHTanIbHAsA Hayka o npupoje. HaydHblil MeTo/] MO3HaHMS U METO/Ibl UCCIIEA0BaHMS (PU3MUECKUX SIBICHUI.
OKCHepUMEHT U TeOopusl B IIpoliecce Mo3HaHus npuposl. Habmonenue u skcriepuMeHT B (PU3HKe.
Crioco0b! n3MepeHust PU3NYECKUX BEIUUMH (aHAJIOTOBbIE U LIU(PPOBBIE H3MEPUTENIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JATUNKOBBIE CHCTEMBI).
[TorpemHocTy n3MepeHN PU3NUECKUX BEIUUUH (a0COIIOTHAS M OTHOCUTENIbHAS).

MonenupoBanue GU3NUECKUX SIBICHUNA U MPOLIECCOB (MaTepuabHas TOUKa, aOCOMIOTHO TBEPAOE TEJI0, HealbHAasK XKUIKOCTb, UICAIbHBIN a3,
TOoueUHbIN 3apsia). [ unoreza. @u3ndeckuii 3aK0H, IPAHUIBI €M0 TPUMEHUMOCTH. PU3ndecKast TEOpHsl.

Posb 1 mecTo ¢u3uku B pOpMUPOBAHUN COBPEMEHHON HAYYHON KapTHHbBI MUPA, B MPAKTUYECKOM NEATEIIbHOCTH JIHOCH.

Yuenuueckuit 3xcnepumenm, nabopamopnvie pabomst, npaKmMuKym.

M3MepeHue cuiibl TOKa M HAPSKEHUS B IIETIH MOCTOSHHOTO TOKA MPH MOMOIIM aHAJIOTOBBIX U IU(POBBIX U3MEPUTEIbHBIX TPUOOPOB.
3HakoMCTBO ¢ LU poBoii 1aboparopueil no ¢usuke. [lpumepsl n3mMepeHns GU3NUECKUX BETMUUH ITPHU TOMOIIU KOMITBIOTEPHBIX 1aTYNKOB.

Pa3pen 2. MexaHnuka.
Tema 1. Kunemamuka.

MexaHn4ecKoe JBHKEHHUE. OTHOCHUTENHHOCTh MEXaHUYECKOTO JABHOKCHUA. Cucrema orcuéra.
HpHMaH u o6paTHa51 3aJa4yu MCXaHHKHU.
PaI[I/ch-BeKTOp MaTepHaﬂBHOP’I TOYKHU, €TI0 MMPOCKIHUU Ha OCH CUCTEMbI KOOPAHWHAT. TpaeKTopI/m.

[Tepemerienue, CkopocTh (CpeaHssl CKOPOCThb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepHUaAIbHON TOUKH, UX MPOEKIMH HAa OCH CUCTEMBI
koopauHat. ClIoKeHUe NEPEMEIIEHNN U CII0KEHUE CKOPOCTEH.



PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSMOJIMHENHHOE ABMKEHNE. 3aBUCUMOCTh KOOPIMHAT, CKOPOCTH, YCKOPEHUS U MYyTH MaTePUAITBHON TOYKH OT
BPEMEHHU U WX rpaduKH.

CBoOoaHOE mageHue. Y CKOpeHne CBOOOHOTO MmajieHus. J[Brkenue tena, OpoIeHHOro Mo/ yriioM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT,
CKOpPOCTH M YCKOPEHUSI MaTepPHaIbHON TOUKHA OT BPEMEHH U UX TPaPUKH.

KpuBonuneitnoe neuxenue. J[BrkeHrne MaTepuanbHON TOYKU M0 OKPYKHOCTHU. YTIJIOBas U JIMHEHHas ckopocTh. [lepuosa u yactota obparieHus.
LlenTpocTpeMurenbHoOe (HOPMAIBHOE), KacaTelIbHOE (TAaHT€HIIMAIEHOE) U TIOJTHOE YCKOPEHUE MaTepUalbHOM TOUKH.

TexHnyeckue ycTpoHCTBa U TEXHOJIOTMYECKHE ITPOLIECCHL: CIIUAOMETD, ABMKEHUE CHAPSI0B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE ITepeiayH,
CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Monenb cucTeMbl OTCUETa, WIUTFOCTPAINS KHHEMATHUECKUX XapaKTEPUCTUK JABHKCHUS.
CnocoObI UcCaCAOBAHUS TBUKCHHUM.

NnnrocTpanus npeneasHoro nepexoaa U N3MEpPeHHe MTHOBEHHON CKOPOCTH.
[IpeoOpazoBaHue IBHKEHUN C UCITOJIH30BAHUEM MEXaHU3MOB.

[Tamenue Ten B BO3AyXe U B Pa3pekCHHOM MPOCTPAHCTBE.

HaGimoienue nBmKeHUs Teia, OPOIICHHOTO O] YIJIOM K TOPH30HTY B TOPU30HTAIBHO.
HanpaprieHue CKOpOCTH MIPH IBUKESHHUH 110 OKPY>KHOCTH.

[IpeoOpa3zoBaHue yriIoBOi CKOPOCTH B PEILYKTOPE.

CpaBHeHHE MyTeH, TPACKTOPHIA, CKOPOCTEH IBUKEHHS OJHOTO U TOTO K€ Tela B pa3HbIX CUCTEMax OTCUETA.
Yuenuueckuii sxcnepumenm, nabopamophuvie padomul, NPAKMUKYM.

HSyquHe HEPAaBHOMEPHOT'O ABUKCHHSA C LICJIBIO ONPEACIICHUA MT'HOBCHHOM CKOpPOCTH.



N3Mmepenne yckopeHus Mpu MPSMOJMHENHOM PaBHOYCKOPEHHOM JIBU>KEHUU 110 HAKJIOHHOW IIOCKOCTH.
HccnenoBanue 3aBUCIMOCTH IMyTH OT BPEMEHU MIPH PAaBHOYCKOPEHHOM JIBUYKEHHH.
N3mepenne yckopeHusi CBOOOIHOTO TafeHus (PEKOMEHI0BAHO UCIOJIb30BaHUE ITU(POBOM J1TaOOpaTOpHH).

W3ydeHue aBuKEeHUS Tela, OpOILIEHHOr0 ropu3oHTalIbHO. [IpoBepka rumoTe3bl 0 NpsAMOoil MPONOPLMOHAIBHON 3aBUCUMOCTH MEXK/TY J1aIbHOCTBIO
IIOJIETA U HAYAJIbHOW CKOPOCTBIO TEJA.

N3yuenune aBUKEHUs Tena Mo OKPYKHOCTH C MOCTOSHHOM MO MOAYJIFO CKOPOCTBIO.
HccnenoBanue 3aBUCHMOCTH TTEPHOJIa 0OpaIeHus: KOHMYECKOTO MassTHUKA OT €r0 MapaMeTpOB.
Tema 2. /lunamuxa.

IlepBbii 3akoH Hbrorona. MHepuumanbsHbeie cucteMbl orcu€ra. IIpuHimun ortHocutensHOcTHM ['amwies. HewmHepnumanbHble CUCTEMBI OTCUETa
(onpexnenenue, NPUMEpPHI).

Macca tena. Cuna. [IpuHUmn cynepno3uimuu CuiI.

Bropoii 3akoH HeroTOHA 1151 MaTepraabHON TOUKH.

Tpetwnii 3akoH HpIOTOHA 7151 MaTEPUAIIBHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON U NHEPTHON MacChl.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOIHOTO Ma/IeHUsI OT BHICOTHI HaJl TOBEPXHOCTHIO MJIAHETHI U OT reorpaduieckoil mupoTel. J{BuxkeHue
HeOECHBIX TeJ U UX CIyTHUKOB. 3akoHbl Keruiepa. IlepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, nBmKyIierocs ¢ yCKOpeHHEM.

Cuuna tpenust. Cyxoe Tpenue. Cuia TpeHHUs! CKOJIBKEHUs U cuila TpeHus nokos. Koadunment tperns. Cuna conpoTHBICHHS MTPH ABIKEHUH Tela
B JKH/IKOCTHU WMJIM Ta3e, €€ 3aBUCHMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBHKCHUSI.

Hasnenue. 'mapocrarnueckoe aapienue. Cuna Apxumena.



TexHuueckue ycTpoicTBa U TEXHOJIOTHYECKUE MTPOLIECCHI: MOAIIUITHUKY, IBH)KEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habntoienue nBM>KeHUS Tell B MHEPLUAIbHBIX U HEMHEPIUAIbHBIX CUCTEMaX OTCUETA.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kadenne nByx mMJIMHIPOB WM IIAPOB PA3HON MACCHI C OJMHAKOBBIM YCKOPEHUEM OTHOCUTEIIBHO HEMHEPITUATHHOM CUCTEMBI OTCUETA.
CpaBHeHME paBHOJICHCTBYIOIIEH MPUIIOKEHHBIX K TETy CUJI C IPOU3BEACHUEM MACChl TeJla Ha €r0 YCKOPEHHE B MHEPIUATIbHON CUCTEME OTCUETA.
PaBeHCTBO cHJl, BOBHUKAIOIIUX B pe3yJIbTaTe B3aUMOICUCTBUS TEl.

N3mepenne macc no B3auMoIEUCTBHIO.

HesecomocTs.

Bec tena npu yCKOpeHHOM NOIbEME U NTAJCHHUHU.

[{eHTpoOEKHBIE MEXaHU3MBI.

CpaBHEHHE CUJT TPEHHSI TIOKOSI, KAUSHHS 1 CKOJIbXKECHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, nPAKMUKYM.

W3mepenne paBHOACHCTBYIONICH CUIT TP IBUYKEHUH OpyCKa MO0 HAKIIOHHOW TUIOCKOCTH.

[TpoBepka runoTe3sbl 0 HE3aBUCUMOCTH BPEMEHHU JABMKEHUS OpyCcKa M0 HAKJIOHHOM IIIOCKOCTH Ha 33/IaHHOE PACCTOSIHUE OT €r0 Macchl.
HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYKUHE U PE3UHOBOM 00pasIie, OT Ux Aedopmaiuy.

N3yuenune nBUKEHUSI CUCTEMBI TeJl, CBA3aHHBIX HUTHIO, IEPEKUHYTOHN Yepe3 NErKuid OJIoK.

N3mepenne koddduiirenTa TpeHus Mo BeIrndrnHe yriioBoro kodddummenra 3asucumoctu F.(N).



HccnenoBanue qBMKEHHs OpyCKa MO0 HAKIIOHHON TUIOCKOCTH C TIEPEMEHHBIM KO3 (DUIIUEHTOM TPEHHUS.
N3yueHune aBUXKEHUS Ipy3a Ha BaJly C TPEHUEM.
Tema 3. Cmamuxa meépoozo mena.

AbGcomoTHO TBEpAOE Temno. [locTynaTenbHoe U BpalareabHOe ABMKEHNE TBEPAOTo Tejaa. MOMEHT CHIlbl OTHOCUTEIBHO OcH BpamieHus. [lneuo
cuibl. ClI0KEHHE CUJI, IPUIIOKEHHBIX K TBEpIOMY Teily. LIeHTp TskecTu Tena.

VYcnoBust paBHOBECHs TBEPIOTO TENA.

YcTolunBoe, HEYCTOUNBOE, 0e3pa3IMuHOe paBHOBECHE.

TexHu4yeckue ycTpoHCTBA U TEXHOJIOTMUYECKHUE MTPOLECChl: KPOHIITEHH, CTPOUTENbHBIN KpaH, pelIéTyaTble KOHCTPYKIUH.
Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npAKmMuKym.

HccnenoBanue ycnoBuil paBHOBECHUS TBEPAOTO TeJa, UMEIOLIErO OCh BPAILCHMSL.

KoHcTpynpoBaHue KpOHIITEHHOB M pacU€T CHIT YIIPYTOCTH.

N3yueHne yCcTOWYMBOCTH TBEPAOIO TEJA, UMEIOLIETO IO OMOPBI.

Tema 4. 3axonvl coxpanenus 6 MexaHuke.

Nmmnynbsc MmaTepraibHOM TOUKH, CUCTEMbI MAaTEPUANIbHBIX TOUEK. LIeHTp Macc cuctembl MaTepuaibHbIX TOUEK. Teopema o IBUKEHUU LIEHTpa Macc.
NMiynbc cuiibl 1 ”3BMEHEHHE UMITYJIbCa TEJa.

3aKoH COXpaHCHHUA UMITYJIbCA.



PeaxkTuBHOE IBMKEHUE.

MomMmeHT umnyJisca MaTepualibHOM Touku. [IpeacraBneHre o COXpaHEHUM MOMEHTa UMITYJIbCA B IEHTPAJIbHBIX MOJISX.
Pabora cuiibl Ha MajoOM U Ha KOHEYHOM niepeMenieHnd. ['padudeckoe npeacTaBieHne padoThl CHIIBI.

MOIHOCTB CHJIBI.

Kunernueckas sHeprus MmatepuaibHoi Touku. Teopema 00 N3MEHEHNH KHHETHYECKON SHEPIUU MaTepUaIbHONU TOUKH.

[ToreHnmanpHble W HEMOTEHIMANbHBIE CWiIbl. [loTeHnumaneHas sHeprus. lloTeHnmanbHas sSHeprus ynpyro aehOpMHUPOBAHHON TPY>KUHBI.
[ToreHnnanbHast SHEPrus Tejla B OTHOPOJIHOM I'PaBUTALIMOHHOM moJie. [loTeHnuanbHas sHeprus Teaa B rpaBUTALIMOHHOM I10JI€ OJHOPOIHOTO IIapa
(BHyTpH U BHe 11apa). Bropas kocmuueckast ckopocTb. TpeTbsi KoCMUUECKast CKOPOCTb.

CBs3b pa6OTLI HCTIOTCHIMAJIBHBIX CHUJI C U'BMCHCHHUCM MEXaHUYEeCKOMU OHEPIUU CUCTCMEI TCIL. 3akoH COXPAaHCHUA MEXaHHYeCKOM OHCPI'UH.
anyrne " HCYIIPYTHUC CTOJIKHOBCHUA.
YPaBHeHHe BepHymm JJIA H}IeaHBHOﬁ KUAKOCTHU KaK CIICACTBUC 3dKOHA COXPAHCHUSA MEXaHUYECKOMH OHCPIuu.

TexHrU4ecKue yCTpONCTBA U TEXHOJIOTHYECKUE TTPOIIECCHI: BMKEHUE PAKET, BOJAOMET, KONEDP, MPYKUHHBINA MTUCTOJIET, THPOCKOII, GUTYPHOE
KaTaHUE HA KOHbKaXx.

Hemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaxTnBHOE NBMKEHME.

N3mepenre MOIHOCTH CHUIIBI.

V3MeHeHne 2HepTHH TeNa MPH COBEPIICHUHN PaOOTHI.

BzaumHubie IpEBpalICHUA KUHETHYECKOM U IMOTEHIUAIbHOM 3HCpFHﬁ pu JIEICTBUH Ha TEJIO CUJIBI TSHKECTH U CUJIBI YHOpyrocCTu.

COXpaHeHI/IC OHEPTHUHU 1pu CBO60,Z[HOM naacHuu.



Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomst, npaKmuKym.

N3mepenne umiryibca Tena o TOpMO3HOMY Iy TH.

M3mepeHue cuiibl TATH, CKOPOCTH MOZEIH 3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI TSTH.
CpaBHEHME U3MEHEHUS NMITYJIbCA TeJIa C UMITYJIbCOM CHJIBL.

HccenenoBanue COXpaHEHUS UMITYJIbCA IIPU YIIPYTOM B3aUMOJICHCTBUH.

N3mepenre KHHETHYECKON SJHEPTUU TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHHSI TOTEHIIMATLHON SHEPTUH MIPYKUHBI ¢ paOOTON CHIIBI TPEHHUS.
Onpenenenne paboThl CUIIBI TPEHUS ITPU ABMXKEHUU TeJla 10 HAKJIIOHHOW TJIOCKOCTH.

Paznen 3. MoJgiekyasipaasi pu3uKa ¥ TEPMOAUHAMMKA.
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MEOPU.

OcHOBHBIE MOJIOXKEHUS MOJIEKYJIApHO-KuHeTndeckoit Teopunt (MKT), ux onsiTHOe o6ocHOBanue. Auddysus. bpoyHoBckoe aBuxkeHue. Xapaxkrep
JBUKEHMS U B3aUMOJICHCTBHS YaCTHI] BellecTBa. Mo/IeNTu CTPOCHHUS Ia30B, KUAKOCTEH U TBEP/BIX TN U 0ObSICHEHNE CBOMCTB BELIECTBA HA OCHOBE ATHX
mojeneil. Macca u pa3mepsl MoJiekya (atomoB). KonunuectBo BemectBa. [locrostnaas ABorapo.

TennoBoe paBHoBecue. Temmneparypa u cioco0sl e€ n3mepenus. [llkana remnepatyp Lenbcus.

MOZ[GJ'IB nacajJbHOro rasa B MOHCKYHﬂpHO-KHHeTI/I‘IeCKOﬁ TEOPHHU: YaCTHUIHGI I'a3da ABHXKXYTCA XaOTHYCCKU U HE BSaHMOHeﬁCTBYIOT ApYyT C APYyToOM.

l'azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AoOcomtoTHas Temrepatypa (mkama temmneparyp KenbpBuna). 3akon JlambToHa.
W3omporieccsl B Ui€aabHOM ra3e ¢ MOCTOSHHBIM KOJTUYECTBOM BellecTBa. I padudeckoe mpeacTaBieHrne H30MPOIeCCOB: U30TepMa, H30X0pa, n3obapa.

CBs13b MEXK/y 1aBIICHUEM U CPEAHEN KHHETUYECKON IHEPruel MOCTYNaTEeIbHOTO TEIIOBOIO IBUKEHUSI MOJIEKYJI UJI€aJIbHOTO T'a3a (OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpUH U1€aIbHOTO ra3a).

CBs13p a0CONIIOTHOM TeMIIEpaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO CPEIHEN KHHETUUECKON SHEPIHEN OCTyNaTebHOrO TEMJI0OBOIO ABMKEHUS €€
YACTHILI.



TexHUuecKue yCTpOUCTBA U TEXHOJIOTHUYECKHUE MTPOLIECChl: TEPMOMETP, OapOMETp, MOJIyueHHEe HAHOMATEPHAJIOB.
Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Mopenb GpOyHOBCKOTO TBHYKCHUS.

Buneopoinuk ¢ 3amuceio peaqbHOro OpOyHOBCKOIO JBUKEHHUS.

Juddysus xuakocTei.

Mopnens onbita IlTepHa.

[IpuTsixeHue MoJeKyJI.

Mopenu KpucTaJuIMYeCKUX PEIIETOK.

Habmtonienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomoi, npaxmukym.

HccnenoBanue mporecca yCTaHOBJICHHUS TEIUIOBOTO PABHOBECHS MIPU TETFIOOOMEHE MEXKTy TOpsiueii M XOJIOIHON BOIOM.
W3yueHne n30TepMHUYECKOTr0 Ipoliecca (PEKOMEH1I0BaHO MCTIONIb30BaHUE IIUPPOBOH J1aOOPaTOPUH).

N3yueHune n30xopHOTo Ipouecca.

N3ydenue nzobapHoro mnpoiecca.

IIpoBepka ypaBHEHHS COCTOSHUSA.

Tema 2. Tepmoounamuka. Tennoevie mamunbi.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUM JUIsl TEPMOJMHAMUYECKON CUCTEMbl. BHEIIHNE U BHYTPEHHUE ITapaMeETPBhI.
ITapameTpsl TEPMOAMHAMUYECKON CUCTEMBI KaK CPEAHHUE 3HAYCHUS BEJIIMYMH, ONMCHIBAIOIIUX €€ COCTOSIHME Ha MUKPOCKOIINYECKOM YPOBHE.



HyneBoe Hauano tepmonrHaMuky. CaMONpOM3BOJIbHAS pellaKcallis TEPMOAMHAMUYECKOM CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogenb ueanbHOro ra3a B TEepMOJUHAMUKE — CUCTEMA YpaBHEHUI: ypaBHeHUuEe MeHieneeBa—KianeiipoHa v BeIpaykeHUE JUIsl BHYTPEHHEN
SHEPTUHU. Y CIOBUS NPUMEHUMOCTH 3TOM MOJIEIN: HU3Kas KOHLEHTpAaLUs YacTHLl, BBICOKHE TeMIIepaTypbl. BeipaskeHne Uisi BHyTPEHHEH SHEPTUH
OJIHOATOMHOI'0 MJI€AJILHOIO Iasa.

KBasucrarnueckue 1 HECTaTUYECKHUE ITPOLIECCHI.

DOnemeHTapHas paboTa B TepMoAMHaMUKe. Boruncnenue paboTsl o rpaduky mpoiecca Ha pV-auarpamme.

Tennonepenaya Kak cmocod HW3MEHEHUS BHYTPEHHEW OHHEPTrUU TEPMOIMHAMHUYECKON CHCTeMbl 0e€3 coBepiieHusi pabotel. KoHBekmws,
TEIUIONPOBOJHOCTD, U3IIyYEHHUE.

KonnuecTtBo Ternotel. TemnoéMkocTh Tena. Y aeabHas 1 MOJIIpHas TeIIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. Y ienbHast TerioTa cropaHus
ToriBa. PacuéT konmuecTBa TemIoThl pu Temonepeaaye. [lonsarue 06 agnabaTHoM mporiecce.

[lepBblif 3aKOH TepMOAMHAMHUKH. BHyTpenHss sHeprus. KommdecTBo TemnoTsl W paboTa Kak Mepbl HW3MEHEHHs BHYTPEHHEH SHEpruu
TEPMOJUHAMUYECKON CHCTEMBI.

BTOpOfI 3aKOH TCPMOANHAMHUKHU JIS1 paBHOBCCHEBIX IMPOLECCOB: UCPE3 3aJaHHOC PaBHOBECHOC COCTOAHUEC TGpMOI{HHaMI/I‘{eCKOﬁ CHUCTCMBI ITPOXOAUT
CAMHCTBCHHAA az[Ha6aTa. AOcomroTHas TEMIICpaTypa.

Bropoii 3ak0H TepMOJANHAMHKH IS HEPAaBHOBECHBIX MPOIECCOB: HEBO3MOXKHO MEPEaaTh TEIJIOTY OT 00Jiee XOJIOIHOTO Tela K 0oJiee HarpeToMy
6e3 komriencanuu (Knaysuyc). HeoOpaTumMocTh mpupoIHBIX MPOIIECCOB.

[Ipunnune! nevictBus TernoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenue KITJ. Huxn Kapso.

DKOJIOTUYECKHUE aCMEeKThl UCITOJIb30BaHUs TEIUIOBBIX ABUTATENEH. TemIoBoe 3arpsa3HeHUE OKPYKAIOIIEH CPeIbl.

TexHu4ecKue yCTpoicTBa U TEXHOJIOTHIECKUE MTPOIIECCHI: XOJOMIbHUK, KOHAUIIMOHED, TU3EIbHBIA U KapOIOPaTOPHBIN ABUTATEINH, TTapOBast
TypOMHa, TOJy4YeHHE CBEPXHU3KHX TEMIIepaTyp, YTWIM3AIMs «TEIJIOBBIX» OTXOJOB C HCIOJIh30BAaHHUEM TEIUIOBOTO HAcocCa, YTHIW3ALUs

6I/IOOpFaHI/I‘ICCKOFO TOINIMBA JJIsA BI)Ipa60TKI/I «TETIIOBOM» U OJICKTPOSHECPTHH.

Hemoncmpayuu.



M3meHeHne TeMIiepaTypsl Ipu auabaTHueCKOM PaCUIMPEHHH.

Bo3nymHoe orauso.

CpaBHEHHE yACIBHBIX TEIUNIOEMKOCTEN BELIECTB.

CriocoObl U3MEHEHUS! BHYTPEHHEH SHEpruu.

HccnenoBanue aauabaTHOro mporecca.

KoMnbrorepHsie MOAEIIN TEIJIOBBIX ABUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomsl, npaKmMuKym.

N3mepenne yienbHON TEIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBaHMSI BEILIECTBA.

HccnenoBanue aauabaTHOro mporecca.

N3yueHne B3auMOCBSI3U SJHEPIUH MEKMOJIEKYJIIPHOTO B3aUMOJAEHCTBUS U TEMIIEPATypPbl KUIIEHUS )KUJKOCTEH.
Tema 3. Azpecamnvie cocmoanun éeuecmea. Pazoevie nepexooni.

[TapooOpazoBanue u koHaeHcalus. Mcnapenue u kunenue. Y ienbHas TerIoTa napooopa3oBaHUsL.

HaCLIH_ICHHBIe W HCHACBINICHHLIC IIaphbI. KadecTBeHHass 3aBUCHMOCTL IUIOTHOCTH M JAaBJICHUSI HACBINICHHOT'O IIapa OT TEMICPATYpbl, HX
HE3aBHUCHUMOCTH OT 00BEMa HACBIIICHHOTI'O ITapa. 3aBUCHMOCTE TEMIICPATYPbI KUIICHWA OT AABJICHUA B ) KUAKOCTH.

BraxHocTs Bo3ayxa. AGCONIIOTHAS M OTHOCUTENIbHAS BIAKHOCTb.

Teépnoe teno. Kpucrannmuyeckue u amopHbie Tena. AHU30TPONUs CBOMCTB KpucTawioB. [lnaBnenue u kpucraumzanus. Y aeiabHas Teriora
riaBieHus. Cyonumanus.

Hedopmarun tBEpoTO Tena. Pactskenue u cxarue. Casur. Moayns FOnra. [pexen ynpyrux aedopmariuii.



TennoBoe pacumpeHue KUJIKOCTeN 1 TBEPBIX Tel, 00bEMHOE U IMHEHHOE pacuIupeHre. AHFapMOHU3M TEIJIOBBIX KOJICOAHUH YacTUIl BEILIECTBa
KaK [IPUYHMHA TEIJIOBOTO PacIIUpEeHus Tel (Ha KAaYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3Heprun B (ha30BbIX MEPEX0IaX.
YpaBHEeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. KoaduieHT noBepxXHOCTHOTO HaTshKkeHus. Kanuisipusle siBnenus. JlaBiaeHne noa uCKpUBIEHHOHN TOBEPXHOCTbHIO
wuakoctu. opmyna Jlamnaca.

TexHuyeckue ycTpoHCTBA U TEXHOJIOTHYECKHUE MTPOLECCHI: HKUAKNE KPUCTAILIbI, COBPEMEHHBIE MaTEpUaJIbL.
Hemoncmpayuu.

TennoBoe pacimpeHue.

CBoJicTBa HACBIIIEHHBIX [1APOB.

Kunenue. Kunenne npu NOHMKEHHOM JaBJICHUU.

W3mepeHue cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMnBITH ¢ MBUIBHBIMU TIIEHKAMH.

CmauuBaHue.

Kanwnnsipusie siBineHus.

Mopenu HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoObl U3MEpPEHUS BIaYKHOCTH.

HccnenoBanue HarpeBaHusl U IJIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner nedopmaruii.



Habmoienue mansix aedopmarmii.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomoi, npaKmuKym.

N3ydeHune 3aKkoHOMEpPHOCTEN UCTTApEHUS HKUJKOCTEH.

N3mepenne yaenbHON TEII0THI IUIABJICHMS JIbJIA.

N3yueHne CBOMCTB HACBHIIICHHBIX NIAPOB.

N3mepenne abCoMOTHOM BIaXKHOCTH BO3/1yXa U OLIEHKA MacChl 1apOB B TOMEIIEHUH.
N3mepenue korphuIreHTa moBepXHOCTHOTO HATSKEHHS.

N3mepenne moaynsa FOnra.

HccnenoBanue 3aBUCUMOCTH 1ehopMaliiy pe3MHOBOTO 00pasiia OT MPUIIOKEHHON K HEMY CHITBI.

Pa3znen 4. DiiekTpoauHaMuKa.
Tema 1. Inexmpuueckoe noe.

DrexTpusanus Ted U e€ MposBICHUs. DIEKTpHUecKuid 3aps. /IBa Buaa aneKTpudeckux 3apsaaoB. [IpoBOAHUKY, TUAIEKTPUKU U TIOTYITPOBOIHHUKH.
DneMEeHTapHBIN ANEKTPUUECKU 3aps/l. 3aKOH COXpaHEHUS 3JIEKTPUUECKOro 3apsijia.

B3aumogeiictBue 3apsioB. Toueunsie 3apsianl. 3akoH KyroHna.

Dnektpuyeckoe nojie. Ero aeiicTBue Ha 3JIEKTpUUECKHE 3apsiibl.

Hanpsoxkéanocts anexktpudeckoro nous. [TpoOHslit 3apsia. JInHun Hanps>KkEHHOCTH ANIeKTpUdecKkoro noiist. OMHOPOAHOE dNEKTPHUECKOe TMOoJIe.

[ToTeHManbHOCTh 3IEKTPOCTATHUECKOrO MoJisl. Pa3HOCTh MOTeHNIMAaI0B U HanpsbkeHue. [loTeHnmansHas sHeprus 3apsaa B 3JeKTPOCTATHYECKOM
nose. IloreHuman nsnekrpocratmueckoro mojis. CBsi3p HaNpsDKEHHOCTH MO M PA3HOCTH IOTEHUMANOB JUISL AJIEKTPOCTATUYECKOro NOJs (Kak

OJIHOPOJIHOTO, TaK U HEOTHOPOIHOTO).

[TpuHIMI Cyneprno3uyy dIEKTPUIECKUX TOJIEH.



[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apspkeHHOM cdepbl. [lone paBHOMEpHO 3apsbkeHHOro mo o0béMy Imapa. [lome paBHOMEpHO
3apsHKEHHON OECKOHEYHOM TI0CKOCTH. KapTUHBI TMHUIN HANMPsHKEHHOCTHU ATHX TOJIEH U SKBUIIOTCHIIMAIBHBIX TIOBEPXHOCTEH.

[IpoBOIHUKY B 3JIEKTPOCTATHUECKOM IOJIE. Y CJIOBUE PABHOBECHUS 3aPSI0B.

JM3IEKTPUKH B 3JIEKTPOCTATUYECKOM MoJIe. [IudnekTpudeckas NpoOHULIAEMOCTh BEILIECTBA.
Konnencarop. D1eKTpoéMKOCTh KOHEHCATOPA. DIEKTPOEMKOCTD MIJIOCKOT0 KOHAEHCaTOpa.
[TapannensHOE coequHEHNE KOHAEHCATOPOB. [lociaenoBaTenbHOe COEAMHEHUE KOHIEHCATOPOB.
DHeprusi 3aps>KeHHOr0 KOHJIEHcaTopa.

JBr>keHue 3apsKEHHOM YacTHUIIbl B OJJTHOPOIHOM 3JIEKTPUYECKOM IOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJOIMUECKHE MPOLECCHL: DJIEKTPOCKOI, JJIEKTPOMETp, IEKTPOCTaTUYECKas 3alluTa, 3a3eMIICHUE
ANIEKTPONPUOOPOB, KOHACHCATOPHI, reHepatop Ban ne I'paada.

Hemoncmpayuu.

VY CeTpoHCTBO M MPUHIUI ACUCTBUS AIEKTPOMETPA.

DEKTPUUECKOE MOJIE 3apSKEHHBIX IAPUKOB.

DNEeKTpUUECKOE MOJIE JBYX 3apsSKEHHBIX IIJIACTHH.

Mozens snekTpoctaTuueckoro reneparopa (Ban ne I'paada).

[IpoBOIHUKY B AIEKTPUUECKOM MOJIE.

DnekTpocTaThyecKas 3aluTa.

YcTpoicTBO U IECTBHE KOHAEHCATOPA MOCTOSIHHON U MTEPEMEHHON EMKOCTH.

3aBUCUMOCTbD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOPA OT IJIOLIAAN IJIACTHUH, PACCTOSIHUS MEXAY HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.



DHeprus 3JIEKTPUUECKOro NO0JIs 3apsHKEHHOTO KOHJIEHCaTopa.

3apsiika ¥ pa3psKa KOHIEHCATOpa Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmMuKym.

OneHka cui1 B3aMMOACHCTBUS 3apsyKEHHBIX TEJI.

Habutoienue npeBpailieHus: SJHEPrUU 3apsyKEHHOT0 KOHAEHCATOpa B YHEPTHIO U3TyUEHHs CBETOAMOA.
W3ydeHne npoTekaHus TOKa B LIEIH, COAepkKalllel KOHAEHCATopP.

Pacnpenenenre pa3HOCTH MOTEHIUANOB (HAIPSKEHUS) TIPH MTOCIIEI0BATEILHOM COSIMHEHUN KOHIEHCATOPOB.
HccnenoBanue pa3psiia KOHAEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannstii IneKmpuyecKuii mox.

Cuna toka. IIocTOsHHBIN TOK.

VYcnoBus cymecTBOBaHUS MOCTOSTHHOTO 3JIeKTprueckoro Toka. Mcrounuku toka. Hanpspkenue U u DJ1C é.
3akon Oma aJig y4acTka Iemu.

3JICKTpI/I‘-I€CKO€ COIIPOTUBJICHUC. 3aBUCHMOCTD COMMPOTUBJICHUA OAHOPOAHOI'O NPOBOJAHWKA OT €ro JJIMHLI U TUIOIIAAU MOIMICPEUYHOTO CCUCHU .
YIIGJ'IBHOG COIIPOTUBJICHHUE BEIICCTBA.

[TocnenoBarenpHOE, MapaLIeIbHOE, CMEIIAHHOE COSTUHCHHE MTPOBOAHUKOB. Pacu€T pa3BeTBIEHHBIX deKkTprueckux nereid. [IpaBuna Kupxrodga.
Pabora anexkrpuueckoro Toka. 3akoH /xoyns—JleHna.
MOIIHOCTB IEKTPUYECKOro TOKa. TeroBas MOIIHOCTD, BbIACIIAEMas Ha PE3UCTOpE.

OJIC 1 BHYyTpeHHEe CONPOTUBIICHNE HCTOUYHUKA TOKa. 3akoH OMa Ui OJIHOM (3aMKHYTOI) 3yieKTpuyeckoi 1ernu. MoIHOCTh UCTOYHHMKA TOKA.
Kopotkoe 3amMbIkaHue.



Konpencarop B ienu nocTOsIHHOTO TOKa.

TexHUUecKue ycTpoicTBa U TEXHOJIOTUYECKUE MTPOLIECCHI: aMIIEPMETP, BOJILTMETP, PEOCTAT, CUETUYUK FIEKTPUUECKON SJHEPTUH.
Hemoncmpayuu.

N3mepenne cuitbl TOKa U HAMIPSKEHUS.

WccnenoBanue 3aBUCHMOCTH CUJTBI TOKA OT HANPSDKEHMSI JIJIs1 PE3UCTOPA, JTaMITbl HAKAIMBAHUS U CBETOAMO/IA.
3aBUCHMOCTh COTIPOTUBIICHUS UIMHAPUYECKUX TPOBOIHUKOB OT JJIMHBI, IJIOMIA/IA MONEPEUHOT0 CEYEHUS U MaTepHalia.
WccnegoBanue 3aBUCUMOCTH CUJIbI TOKA OT CONTPOTHUBIICHUSI IPU MTOCTOSIHHOM HAIPSKEHUU.

[Ipsimoe nzmepenue D/]C. KopoTkoe 3aMbIkaHNe ralbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHHUS.
Crioco0Obl coeTMHEHHS] HICTOYHUKOB Toka, DJIC Garapeii.

HccnenoBanue pa3HOCTH MOTEHITMATIOB MEXK Ty TIOJFOCAMH HCTOYHUKA TOKA OT CHJIBI TOKA B IICTIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, PAKMUKYM.

HccnenoBanue CMENIAHHOTO COEUHEHUST PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTUBIICHHS TIPOBOAHUKOB.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA OT HAMPSDKCHUS JIJIS JIAMIThl HAaKaJIMBAHUS.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJbTMETpa).

Nsmepenne 3/1C 1 BHyTpEHHETO CONMPOTUBIICHUSI HCTOYHUKA TOKA.

Uccnenopanue 3aBucumoctu DJ]C ranrbBaHHUECKOTO 3JIEMEHTA OT BPEMEHH MPU KOPOTKOM 3aMbIKaHUH.

HccnegoBanue Pa3HOCTU MOTCHIMAIOB MCXKAY IMMOJIOCAMU UCTOYHUKA TOKA OT CHUJIbI TOKA B LICIIHN.



I/ICCHC,Z[OBEIHI/IQ 3aBHCHMOCTH IOJIC3HOU MOIIHOCTHU NCTOYHHUKA TOKA OT CHUJIbI TOKA.
Tema 3. Toku ¢ paznuunwlx cpeoax.

DnekTpuyecKkas MpOBOJAUMOCTb Pa3IUYHbIX BEUIECTB. DJIECKTPOHHAS MPOBOAUMOCTb TBEPIBIX METAJIIOB. 3ABUCUMOCTh CONIPOTUBIICHUS METAJIIIOB
oT Temmneparypbl. CBEpXIIPOBOIUMOCTb.

DnexTpuyecKuil Tok B Bakyyme. CBOMCTBA IEKTPOHHBIX ITy4KOB.

[TonynpoBoguuku. Co6cTBEHHAs ¥ IPUMECHAs! IPOBOJMMOCTb MOJIYIPOBOIHUKOB. CBOMCTBA p—n-niepexona. [lonynpoBogHUKOBEIE TPUOOPHI.
DNEKTPUYECKUI TOK B IEKTPOJIMTAX. DIEKTPOIUTHYECKAs JUCcoranus. DJIeKTpoau3. 3akoHbl Dapanes A 2JIEKTPOIIN3a.

DJIEKTpUYECKHM TOK B razax. CaMmoCTOsATENbHBIN U HECAMOCTOSTENBHBINA pa3psaa. PaznudHbie THUIIBI caMOCTOATENBHOTO paspsiaa. Monnus. [lna3ma.

TexHu4eckue ycTpoicTBa U MPAKTUIECKOE MPUMEHEHHE: Ta30pa3psIHbIC JIAMITBI, JIEKTPOHHO-TTydeBasi TpyOKa, OJTyIPOBOTHUKOBBIE TPHOOPHI:
JTMO/JT, TPAH3UCTOP, POTOANO, CBETOINO/I, TaTbBaHUKA, paMHUPOBaHKUE MM, BBITUIABKA AIFOMUHUS, JIEKTPOHHAS. MUKPOCKOIIHSL.

Hemoncmpayuu.

3aBUCHMOCTh COITPOTUBIICHHS METAJUIOB OT TEMIICPATYPHI.
[TpoBOAMMOCTE JIEKTPOITUTOB.

3akonsl anekTposinza dapanes.

HckpoBoii pa3psi ¥ MPOBOJUMOCTb BO3TyXa.

CpaBHeHHE TPOBOJUMOCTH METAIIIOB U TIOTYTIPOBOTHUKOB.
OAHOCTOPOHHSAS IPOBOAUMOCTD AUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, npaxmukym.

HaGmotenue anexTposmsa.



N3mepenue 3apsina OQHOBAJIEHTHOIO HOHA.

HccenenoBanue 3aBUCUMOCTH COIIPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATyPBI.
CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTHKH TUOJA.

Pu3nyecKuili NPaKTHKYM.

CriocoObl  M3MepeHusT (PU3NYECKUX BEJIWYMH C HCIOJb30BAHUEM aHAJOrOBBIX M LU(QPOBBIX H3MEPUTEIbHBIX NPUOOPOB U KOMIIBIOTEPHBIX
JATYUKOBBIX CUCTEM. AOGCOIIOTHBIE U OTHOCUTENIbHBIE MOTPEIIHOCTH U3MEPEHUH pU3nuecKuX BenurH. OIeHKa MpaHHIl HOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX U3MEPEHUI, NCCIIEIOBaHHM 3aBUCUMOCTEN (PM3NYECKUX BEITMYMH, IPOBEPKA MPEASIOKEHHBIX TUIIOTE3 (BBIOOP U3 paboT,
OTMCAHHBIX B TEMAaTHUECKUX pa3/ienax «YUeHHUECKUI SKCIIEPUMEHT, JTa00OpaTOpHbIE paOOTHI, MPAKTHKYM)).

MexnpeamerHblie CBA3H.

Wzyuenne kypca pusuku yrinyonéaHoro ypoBHs B 10 kgacce oCylIecTBIAETCS C YIETOM COJEPKATENBHBIX MEXKIPEAMETHBIX CBA3€H ¢ Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemnbie NOHAMUA, CEA3AHHbBIE C U3YYUEHUEM MEMO008 HAYUHO20 NO3HAHUA: SBICHWUE, HaydHBIH (akT, rumoresa, huzndeckas
BEJIMYMHA, 3aKOH, TEOPHsl, HAOIIOICHHE, SKCIICPUMEHT, MOICTIUPOBAHUE, MOJICITh, U3MEPCHHUE, IOTPEITHOCTHA H3MEPEHUH, H3MEPHUTEIIbHBIC TPUOOPHI,
g poBas 1adboparopus.

Mamemamuka: penieHue cucteMsl ypaBHeHuil. Jluneitnas QyHkiys, napabosna, runepbona, ux rpaguku u cBoicTBa. TpuroHomeTpudeckue
(GyHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKAECTBO. BEKTOPHI M MX MPOEKINH Ha OCH KOOPANHAT, CI0KEHHE
BEKTOPOB.

buonozusa: Mmexanuueckoe MABWKEHHWE B KHBOW mpupoae, auddysus, ocMoc, TEImI000OMEH KHBBIX OpPraHH3MOB, TEIUIOBOE 3arps3HEHUE
OKPY’)KaIOIIEH Cpeapl, YTWIH3aldsg OMOOPraHWYECKOrOo TOIUIMBA JUIsl BBIPAOOTKH «TETUIOBOM» W DJIEKTPOIHEPTHH, TOBEPXHOCTHOE HATSIKECHUE U
KaNWUISpHBIE SBJICHUS B IPUPOJIE, FIEKTPUUECKUE SBJICHUS B )KUBOW MPUPO/IE.

Xumus: AUCKPETHOE CTPOCHUEC BEIICCTBA, CTPOCHHUE AaATOMOB H MOJICKYJI, MOJIb BEIICCTBA, MOJIApHAA Macca, IIOJIYYCHHE HaHOMaTCpuajaoB,
TEIJIOBLIC CBOMCTBA TBépHLIX TCI, )KHI[KOCTCﬁ 1 ra3oB, )KUJKHUC KPUCTAJLIBI, SJICKTPUUICCKHUC CBOMCTBaA MCTAJUIOB, QJICKTPOJIUTHUYCCKAA AUCCOLIMal,

rajijbBaHuKa, 3JICKTPOHHAA MUKPOCKOIIUS.

TI'eozpaghua: BnaxxHOCTH BO3/AyXa, BETPbI, 0apOMETp, TEPMOMETD.



Texnonozua: npeoOpa3oBaHUe JBWKEHUNH C HUCIHOJIb30BAHUEM MEXAHU3MOB, YUYE€T CYXOro M JKMJIKOTO TPEHHS B TEXHHKE, CTaTHYECKHUE
KOHCTPYKUUU (KPOHIITENH, peéTyaThle KOHCTPYKIMH ), UCIIOJIb30BaHUE 3aKOHOB COXPAaHEHHSI MEXaHUKHU B TEXHUKE (THPOCKOI, BOIOMET U ApYyTHUE),
JIBUTATENlb BHYTPEHHETO CTOPaHus, MapoBasi TypOMHA, OBITOBOM XONOAWIBHUK, KOHIUIIMOHED, TEXHOJIOTHUH IOIyUYEHHUs] COBPEMEHHBIX MaTepPHajIOB, B TOM
yHhclie HaHOMAaTepuajoB, M HAHOTEXHOJOTWH, DJJEKTpPOCTaTHYEeCKas 3alluTa, 3a3eMJICHHE JJIEKTPONPUOOPOB, Ta30pa3psAHbIE  JIAMIIbL,
MOJIYTIPOBOIHUKOBBIE TPHOOPHI, TaTbBAHUKA.

11 KVIACC

Pazjen 4. DaekTpoguHamMuka.
Tema 4. Maznumnoe none.

B3auMozeiicTBue NOCTOSHHBIX MAarHUTOB U MTPOBOJIHUKOB C TOKOM. MaruuTtHoe nose. Bekrop MaruutHoM uaAykuuu. [lpunnun cynepnosuuuu
MArHUTHBIX o€, JIMHUY MAarHUTHON UHIYKLIHH.

MarsuTHoe€ 1osje NPOBOJAHUKA C TOKOM (IIPSMOT0O MPOBOJIHKKA, KATYIIKH M KPYyroBoro BuTka). OneIT Dpcrena.

Cuna Amnepa, e€ HanpaBlieHUE U MOAYJIb.

Cuna Jlopenna, e€ HanpaBieHHe U MOIYJb. JIBIKEHUE 3apsHKEHHOM YacTHIIBI B OJHOPOIHOM MarHUTHOM mofie. Pabota cumsl JlopeHa.
MarnutHoe nosie B Beuiectse. @eppoMarHeTHKY, apa- U AUaMarHeTHKH.

Texunaeckue yCTpOﬁCTBa U TCEXHOJIOTHYCCKHUEC IIPOLCCChl: MPUMCHCHHE IIOCTOAHHBIX MArHuTOB, JJICKTPOMAIrHUTOB, TCCTCP-MYJIbTHUMETD,
SJICKTPOABUIATCIIb ﬂKO6I/I, YCKOPUTCIIN JICMCHTAPHBIX YaCTHUII.

/emoncmpauyuu.
Kaptuna nuHui MHAYKIIMA MarHUTHOTO TTOJIS TIOJIOCOBOTO U MOAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTI/IHa JIMHUHA MarHUTHOH WHAYKOHWHU ITOJIA JJIMHHOTO ITPAMOTO IMTPOBOJHUKA U 3AMKHYTOT'O KOJIBIIEBOT'O ITPOBOJJHHUKA, KATYIIKH C TOKOM.



B3aumMozeiicTBue ABYX IIPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HeiictBue cuiibl JIopeHiia Ha MOHBI SJIEKTPOJIUTA.

HaGnronenue aBuKeHUs mydka 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[IpuHIIUTT ACHCTBUS AIEKTPOUIMEPUTEIIBHOTO MPUOOPA MATHUTOIIIEKTPUICCKON CUCTEMBI.
Yuenuueckuit sxcnepumenm, nabopamopnvie pabomoi, npaxmukym.
WccnegoBanne MarHUTHOTO MOJISI IOCTOSIHHBIX MArHUTOB.

HccnenoBanre CBONCTB (peppOMarHETHKOB.

HccnenoBanue nelcTBUSA NOCTOSHHOIO MarHuTa Ha paMKy € TOKOM.
N3smepenne cuibl Ammepa.

N3ydeHune 3aBUCUMOCTH CUIIbl AMITEpa OT CUJIbI TOKA.

Omnpenenenre MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUS CUITbI AMIIepa.
Tema 5. InexmpomazcHumnan uHOYKUu.

SIBneHue aneKTpoMarHuTHOW MHAYKIMHK. [1oTok BekTopa MarauTHON MHAYKIUH. DJ]C HHAYKIMK. 3aKOH JIEKTpOMarHnTHOW nHAykuuu Papanes.
Buxpesoe snekrpuueckoe noise. Tokun @yko.

O/1C nHAYKIMH B IPOBOAHMKE, TBUKYIIEMCS B OJJHOPOJHOM MarHUTHOM IOJIE.
IIpaBuno Jlenna.
WNuayktuBHOCTB. KaTynika MHIYKTUBHOCTH B LIENU MOCTOSIHHOTO TOKa. fIBiieHne camonnaykuuu. 3/1C caMOMHIYKIUH.

9Hepr1/1;1 MAarmuTHOTIO I10JIsI KaTYIOIKKU € TOKOM.



DJEKTPOMarHUuTHOE I0JIE.

TexHu4yeckue yCTpOHCTBA M TEXHOJIOTHYECKHUE MPOLECCh: MHAYKIIMOHHAS Te4Yb, COJICHOU/, 3allUTa OT dJEKTPU3AIUH TeJ P JABIKEHUU B
MATHUTHOM IT0JIE€ 3EMIIH.

Hemoncmpayuu.

HaGmtoienue siBIeHUS HIEKTPOMArHUTHOW WHAYKIIHH.

Uccnenosanue 3aBucumoctu DJC MHAYKIIMU OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO TIOTOKA.
[IpaBuio Jlenua.

[Tamenne MmarauTa B alFlOMUHUEBON (MEHOW) TpyOe.

SBneHue caMOMHTYKIIHH.

Uccnenosanue 3aBucumoctu IJ]C caMOMHIYKIIMK OT CKOPOCTH U3MEHEHUS CUJTBI TOKA B IIETIH.
Yuenuueckuit s3xcnepumenm, nabopamopnuvie padomul, nPAKMUKYM.

WccnenoBanue siBICHUS JIEKTPOMAarHUTHON MHIYKIIMH.

Onpenenenre UHAYKIIMA BUXPEBOTO MAarHUTHOTO TTOJISI.

UccnenoBanue siBIeHUS CAMOUHIYKIUH.

COopka MOJIeTH SJICKTPOMAarHUTHOTO TeHEPATOPa.

Pa3znea 5. Kosie0aHus U BOJHEI.
Tema 1. Mexanuueckue xoneoanus.

KonebarensHasg cucrema. CBOOOIHBIE KOJIEOAHMS.

["apmonnueckue xonedanus. Kunemarnyeckoe u AMHaAMUYECKOE ONMCAHUE. DHEPreTHUECKOe ONKUCaHUE (3aKOH COXPaHEHMsI MEXaHUUECKOH
SHEpruu). BbIBOJ TMHAMUYECKOTr0 ONMUCAHUS TAPMOHMUYECKUX KOJIEOaHUI U3 UX SHEPreTHYeCKOro U KWHEMAaTHYeCKOTO OIMCaHUs.



Ammuintya u ¢aza xonedanuil. CBs3b aMIUIUTY bl KOJIEOAHUH UCXOHON BETMUMHBI C aMIUIUTYIaMH KOJIe0aHUH €€ CKOPOCTH M YCKOPEHHUS.

Hepnon Y 4acTOTa KOJCOaHUMH. HepI/IOI[ MaJlbIX CBO60,[[HLIX KoJIeOaHMI MaTeMaTHYCCKOr0 MasTHUKA. HepI/IOI[ CBO60,[[HLIX KoJiIeOaHMI IIPYXUHHOI'O
MasTHHKAa.

[TonsTHe o 3aryxaronmx kojeOanusx. Beinyxkaennsie konedbanus. Pezonanc. Pesonancnas kpuBas. BiausHue 3aTyxanust Ha BU pe30HAHCHOM
KpUBOW. ABTOKOJICOaHMS.

TexHuyeckue ycTpoHCTBa U TEXHOJIOTHUECKHUE MTPOLECChl: METPOHOM, Yachl, Kauesl, My3bIKalbHbIE HHCTPYMEHTHI, ceiicMorpad.
Hemoncmpayuu.

3amuch K0ae0aTeTbHOTO ABMKCHUS.

Habmroienue He3aBUCUMOCTH TIEPUO/Ia MATBIX KOJIeOaHU Tpy3a HA HUTH OT aMIUIUTY IbI.

HccnenoBanue 3aTyXarmuX KoJleOaHWid U 3aBUCUMOCTH MEPHOa CBOOOTHBIX KOJICOaHH OT COMPOTHBIICHUS.

HccnenoBanue kosiebaHMil Tpy3a Ha MAaCCHUBHOM NpyXHHE C Lenblo (HOpMUPOBAHMS NPEJCTABICHUNH 00 UA€aIbHOW MOJENIN MPY>KUHHOTO
MasTHUKA.

3aKOH COXpaHEHUs SHEPTUH MIPU KOJICOAHUAX Ipy3a Ha IPYKUHE.

HccnenoBanue BIHYXICHHBIX KOJICOaHUI.

HaGnronenue pezoHaHca.

Yuenuueckuit 3xcnepumenm, nabopamopnuvie padbomsot, npaKmuxym.

N3mepenue nepuoja cBOOOIHBIX KOJI€OaHUI HUTSHOTO U MPY>KUHHOTO MasiTHUKOB.
N3ydeHne 3aKOHOB JBM)KEHUS TeJla B X0J€ KOJI€OaHU Ha YIIPYroM IOJIBECE.
W3y4yeHne NBUKEHNUS HUTSHOTO MAasTHHKA.

ITpeoOpa3oBaHue SHEPrUU B PYKUHHOM MasTHUKE.



HccnenoBanue yObIBaHUS aMIUIUTY bl 3aTYXAOIIUX KOJICOAHUIA.
HccnenoBanre BEIHYKICHHBIX KOJIeOaHUH.
Tema 2. dnexmpomazcnummusle Ko1e0aHuUA.

KonebGarenbupiii  kOHTYp. CBOOOJHBIC JJICKTPOMATrHUTHBIE KoJieOaHUST B HJI€aTbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. Cssi3b
aMILTUTYbI 3apsiia KOHAEHCATOpa C aMIUIUTYIOU CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3akoH COXPAHCHUA DHCPIUU B UACAIIbBHOM KoJIeOaTeIbHOM KOHTYPC.
3aTyxafomI/Ie SJICKTPOMArduTHBLIC KOJIEOAHHS. BI)IHy}K,I[CHHBIe SJICKTPOMArHuTHbLIC KOJIEOaHHS.

[TepemenHsbIit TOK. MOIITHOCTH MIEPEMEHHOTO TOKA. AMITTUTYTHOE M ICUCTBYIOIIEE 3HAUCHHUE CHJIbI TOKA M HAMIPSDKEHUS TIPU Pa3IMIHON hopme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycouganbHbIN IEpEMEHHBIN TOK. Pe31cTOp, KOHAEHCATOP U KaTylIKa MHIYKTUBHOCTH B LIENIM CUHYCOHUJAJIBHOTO IIEPEMEHHOr0 TOKa. Pe3oHaHc
TOKOB. Pe30HaHC HanpsKEeHU.

Wneanbublii Tpanchopmarop. [IponsBoacTBo, nepeaaya u noTpedIeHue 3IEKTPHUECKON SHEPTUH.

OKOJIOTUYECKHE PUCKHU IIPU IPOU3BOJCTBE IEKTpOoIHEPrun. KyabTypa HCIo/Ib30BaHUs AIEKTPO3HEPTUN B IOBCEIHEBHOM JKU3HU.
TexHnyeckue ycTpoiucTBa U TEXHOIOTHYECKUE ITPOLIECCHI: AIEKTPUUECKUIN 3BOHOK, T€HEPATOP IIEPEMEHHOI0 TOKA, JIMHUM JIEKTpOIepe1ay.
Hemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMATHUTHBIE KOJICOaHMS.

3aBUCUMOCTb YaCTOThI CBOOOJIHBIX KOJIEOAHUHM OT MHIYKTUBHOCTU U EMKOCTU KOHTYpa.

OcuiorpaMMBbl 3JIEKTPOMarHUTHBIX KOJIEOaHM.

['enepaTop He3aTyXaromUX MEKTPOMArHUTHBIX KOJIEOaHUH.

Moaenb QJICKTPOMArHuTHOI'O IreHepaTopa.



BriHyX1eHHbIE CHHYCOUJANIbHBIE KOJICOaHUsI.

Pesucrop, karymka MHAYKTUBHOCTH M KOHJIEHCATOP B LIENHU IIEPEMEHHOIO TOKA.

Pe3onanc npu nociie10BaTE€IbHOM COEIMHEHNN PE3UCTOPA, KATYIIKA UHYKTUBHOCTH U KOHJEHCATOPA.
VY CTpoiCTBO M IPUHITUI ICUCTBUS TpaHCPopMaTopa.

Mopenb TMHUY JIEKTPOINEPEIAYN.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomoi, npaxmukym.

Wzydenue tpanchopmaropa.

HccnegoBanue nepeMeHHOro TOKA Yepe3 MOClIeI0BATENbHO COEAUHEHHBIE KOHIEHCATOP, KaTYLIKY U PE3UCTOP.
Habmtoienue 31eKTpOMarHuTHOTO pe30HaHca.

Hccnenoanue paboThl HCTOYHUKOB CBETA B LIEMU MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAHUMHbBLE GOTHbL.

Mexanuueckue BOJIHBI, yCIIOBUSA UX pacrpocTpanenus. [lonepednsie U mpooJibHbIE BOIHBL. [leproi, CKopocTh pacipocTpaHEHUs U AJIMHA BOJTHBI.
CBolicTBa MEXaHUYECKUX BOJIH: OTpaxKeHHe, peoMIieHIe, HTepepeHIus 1 Tudpaxius.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[ITymoBoOe 3arpsi3HEHHE OKPYKAIOIIEeH Cpeibl.

3JICKTpOMaI‘HI/ITHBIe BOJIHBI. Y CIIOBHUS HU3JIYYCHUA DJICKTPOMArHUTHBIX BOJIH. Bianmuas OpucHTalud BCKTOPOB B BHGKTpOMaFHHTHOfI BOJIHEC.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH: OTPaskeHHE, peIoMIICHHUE, TOISpU3aIisl, HHTephepeHIH U TU(paKIHAL.

[Ikana 3meKTpOMarHUTHBIX BOJIH. [IprMeHeHre 2IeKTPOMAarHUTHBIX BOJH B TEXHUKE U OBITY.

[TpuHIUTIBEI paTuOCBA3H U TeTeBUIeHUA. Paqnonokamms.



DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKaloLIEH Cpeibl.

TexHuueckue yCcTpoicTBa U MPaKTUYECKOE IPHUMEHEHHE: My3bIKaJIbHbIE HHCTPYMEHTHI, pajiap, paJuonpuéMHIK, TEIEBU30p, aHTEHHA, Tele(OH,
CBY-neup, yapTpa3ByKoBasi TMarHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacIpOCTPAHEHUE MONEPEUHBIX U MIPOI0JIBHBIX BOJH.

Kounebmromnieecst Te0 Kak HCTOYHUK 3BYKa.

3aBUCUMOCTD JJTUHBI BOJIHBI OT YaCTOThI KOJICOaHUH.

Habntoienue orpaskeHus U NpeoMICHUsS MEXaHUYECKUX BOJIH.

Habmtoienue nureppepeHunu u 1udpakiuyu MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

Habntoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYI0M M 4aCTOTOM KoJjeOaHui.
HccnenoBanre CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)XXeHHe, IpeoMIIEHUE, MoNgpu3alus, 1udpakuus, nHTephepeHIus.
Oo6napyxeHne nHOPaKpaCHOTO U YIbTPahUOIETOBOTO U3ITyUCHHH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomoi, npaxmukym.

N3ydeHune napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHue pacripocTpaHEeHHsI 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsamonuHeitHOE pacpoCTpaHEHUE CBETa B OAHOPOAHOM cpere. JIyu cBeta. ToueyHbIi HCTOYHUK CBETA.



Otpaxenue cBeta. 3aKOHBI OTpakeHHs cBeTa. [TocTpoenne nzo0paxenuii B miockoM 3epkaie. Chepuueckue 3epkana.

HpeJIOMHeHI/Ie cBeTa. 3aKOHBI MMpCJIOMJICHUA CBCTA. AOCOIIOTHBIM TOKa3aTeNb MMPCIOMIICHUA. OTHOCUTENBHBINA IIOKa3aTelb MMPEIIOMIJICHUS.

[TocTOSIHCTBO YacTOTHI CBETA M COOTHOIIEHUE JJIMH BOJIH MPU IEPEX0]ie MOHOXPOMAaTHUYECKOIO CBETA Yepe3 TPaHUIly pa3jiesia IByX ONTHUECKUX Cpel.
Xon myueit B npusMe. Jucnepcust ceera. CinoxHbli coctaB Oenoro csera. L{ser.
ITonnoe BHyTpeHHEE OoTpaxeHue. [IpenenapHplil yroi 0JHOIO BHYTPEHHETO OTPAKEHUS.

Cobuparoniue u paccenBaromniye JUH3bl. ToHKas nrH3a. DOKYCHOE pACCTOSIHUE U ONTHYECKasl Crjla TOHKOM TUH3bI. 3aBUCUMOCTh (DOKYCHOTO
PACCTOSIHUSI TOHKOUM CPepHUeCKOM JTUH3BI OT €€ TEOMETPUU U OTHOCUTEILHOTO TTOKA3aTeNs MPEIOMIICHUS.

@opMyiia TOHKOM JIMH3BI. Y BEJIMYECHUE, JaBAEMOE JIMH30M.

Xon Jiyda, MPOUIE/IIEro JIMH3Y M0l IPOU3BOJIBHBIM YIJIOM K €€ INIaBHOW onTtudeckoil ocu. IlocTtpoenne n300pakeHnit TOUKH U OTpe3Ka MpsiMOil B
coOMparommx
U PACCEUBAIOLUX JIMH3aX U UX CUCTEMAX.

Ontnyeckue npudopsl. Pazpematomas cnocoOHocTh. ['1a3 kak onTHYecKas CUCTeMA.

Hpeﬂenm IMPUMCHUMOCTHU FCOMeTpH‘IeCKOﬁ OIITHUKH.

Bonnosas ontuka. Untepdepennus ceeta. KorepeHTHble HCTOYHUKH. Y CIOBHS HAOIIOIEHUSI MAKCHUMYMOB U MUHUMYMOB B UHTEP()EPEHIIMOHHOM
KapTHUHE OT JIByX KOT€PEHTHBIX UCTOUHUKOB. [IprMephl Ki1acCHUecKuX HHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxmus ceera. AudpakiuronHas pemérka. Y cioBrue HaOMOIeHUS TJIaBHBIX MAKCUMYMOB TIPU MAaJCHUH MOHOXPOMATHYECKOTO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue yCTpOHCTBAa M TEXHOJOTMYECKUE NPOIECChl: OYKH, Jyna, IepUcKol, (oToamnmnapar, MHUKPOCKOI, MPOSKIMOHHBINA ammapar,

MIPOCBETJICHUE ONTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs penIéTKa.
Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



WccnegoBanue npenomiieHus CBETa.

Habmtoienue moaHoro BHyTPEHHETo OTpakeHusl. Mojiens CBETOBOA.

HccnenoBanue xo/1a CBETOBBIX ITyYKOB Yepe3 MI0CKOMapaUIeIbHYIO MIIACTHHY U MIPU3MY.
UccnenoBanue CBOMCTB N300pa)KeHU B TMH3AX.

Mogaenu MUKpOCKOIIa, TEIECKOIa.

HaGmonenue nHTEpQEpEHIINN CBETA.

Habmtoienue BeTOB TOHKHUX TUIEHOK.

Habmonenue nudpakuuu ceeta.

N3yuenne nudpakiimoHHON PEIETKH.

HaGnronenue nudpakiinoHHOTO CIEKTpa.

HaGimonenue nucnepcun cBeTa.

HaGmrotenue nossipusamnuu cBeTa.

[TpuMmeHeHre NONSPOUIOB IS U3YUCHHSI MEXaHUUECKUX HAMPSKCHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, npAKMUKYM.

W3mepenue nokaszaresns NpeioMIICHHs CTEKIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUA OT BEILECTBA (Ha IPUMEpPE KUIKUX JTUH3).
N3mepenne poKyCHOT0 pacCTOSTHUSI PACCEHBAIOIINX JIMH3.

[ToyueHue n300paskeHUsI B CUCTEME U3 IUIOCKOTO 3€pKajia U JIMH3bL.



[Tonyyenue n300paxeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue TeNeCKONMYECKUX CUCTEM.

Habnronenue nudpakunu, vHTEpGEpeHIUH U TOISIPU3ALIH CBETA.

N3yueHne nossipusaiuu cBeTa, OTpaXXEHHOIO OT OBEPXHOCTH AUDIIEKTPHUKA.
N3ydenue naTepdepeHry Ja3epHOro U3ayyeHHs Ha IBYX IIETAX.

HaGmoienue nucnepcuu.

Habnronenue u uccnenoBanue AMQPpaKMOHHOTO CIIEKTpa.

W3mepeHnue UIMHBI CBETOBOM BOJIHBI.

[TonyyeHue ciekTpa N3Iy4YeHHs: CBETOAMO1A IIPU MOMOLIN JUPPAKIUOHHONW PELIETKH.
Paznen 6. OcHOBBI crienMaJIbLHONH TEOPUU OTHOCUTEIHLHOCTH.

I'paHnLIBI IPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [locTynarsl cienuanbHOM TEOPUU OTHOCUTEIBHOCTH.

[TpoctpancTBeHHO-BpeMeHHON uHTepBan. llpeoOpazoBanust Jlopenma. VYcnoBue npudrHHOCTH. OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH.
3aMeUIeHHe BPEMEHH U COKPAILLEHUE UITUHBI.

DHEpPrust 1 UMITYJIbC PESITUBUCTCKOW YaCTUIIBI.

CBs13p Macchl C 3HEpPruen 1 UMITYJIbCOM PEISATUBUCTCKON YaCTULIbI. DHEPIHsl TOKOSI.

TexHnyeckue ycTpoHCTBA U TEXHOJIOTHUYECKHE MTPOLIECCHI: CITyTHUKOBbBIE IPUEMHUKH, YCKOPUTENIH 3aPSKEHHBIX YaCTHULL.
Y4eHn4ecKuil SKCIIEPUMEHT, Ja00paTOpHbIE PadOThI, IPAKTUKYM.

Omnpenenenre UMIYJbCa U SHEPTUH PESITUBUCTCKUX YacTUIl (110 ¢poTorpadusiM TPEKOB 3apsSKEHHBIX YACTHII B MATHUTHOM TI0JIE).

Paznen 7. KBanroBasi pusuka.



Tema 1. KopnycKkynapnuo-601H06011 0yaau3m.

PaBHOBecHOE TEIIIOBOE U3NTydeHHE (M3IIy4eHne aOCOMITHO YEPHOTO Tena). 3akoH cMmeiienus Buna. ['unoresa [1nanka o kBaHTax.

@DOoTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dorordpdext. Onwitel A. I'. CroneroBa. 3akousl portorddexra. YpapHeHnue Diinmreitna 1 Gporoaddexra. «Kpacnas rpanuia» Goroaddexra.

[laBinenue cBera (B 4YAacTHOCTH, JIaBJIE€HHE CBeTa Ha aOCOJIOTHO TMOIVIOIIAIONIYI0 K a0COJIOTHO OTPaXalollyl MoBepXHOCTh). Ombithl [l
H. JleGenesa.

BonnoBeie cBoiictBa uwactun. Bomabl ge bpoinsa. JlnuHa BomHBI ge bpoitnis w1 pasmepbl 00JIacTH  JIOKQJIM3AIIUU  JIBHDKYIICHCS 4YaCTHIIBI.
KopmyckynspHo-BoaHOBOM nyanu3m. Judpakius 3J1eKTpOHOB Ha KPUCTAJUIAX.

Cnenuduka nuzmepenuii B Mukpomupe. CooTHoIeHUs HeomnpenenénHocreil [ elizendepra.

TexHU4YecKue yCTpOHCTBA W TEXHOJIOTUYECKHE MPOLIECCHI: CHEKTPOMETpP, (OTOANIEMEHT, (HOTOJATUYMK, TYHHEIbHBIH MHKPOCKOI, COJHEYHAS
Oatapesi, CBETOIHO/I.

Hemoncmpayuu.

®oT03(PeKT Ha yCTAaHOBKE C IIUHKOBOM MIIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTorddexTa.

HccnenoBanue 3aBUCHMOCTH CONPOTUBIICHHS MOTYIPOBOIHUKOB OT OCBEHIEHHOCTH.
CBeTonuon.

Conneunas Oatapes.

Yuenuueckuit sxkcnepumenm, naéopamopnsvie paGomul, npAKMUKYM.
HccnenoBanue ¢poropesnucropa.

N3mepenue nocrosiHHoi [1nanka Ha ocHOBe uccnenoBanus ¢porodddexra.



WccnegoBanue 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOAMO] OT HAIIPSKEHUSI.

Tema 2. @usuka amoma.

OnbITHI 110 MCCTEA0BaHUIO CTpoeHus atroma. [Inanerapuas moaens aroma Pesepdopra.

[Toctynatel bopa. M3nydenue u nornomieHne GOTOHOB MIPH MEPEX0/Ie aTOMa C OJJTHOTO YPOBHS SHEPTUU HA JPYTOM.
Buns cnexktpoB. CriekTp ypOBHEM SHEPTHH aTOMa BOJOPO/IA.

CrioHTaHHOE M BBIHYXICHHOE U3TyueHue cBera. Jlazep.

TexHuueckue ycTpoicTBa U TEXHOJIOTUYECKUE MPOLIECCHI: CIIEKTPATIbHbIN aHAJIU3 (CIIEKTPOCKOIT), J1a3ep, KBAHTOBBII KOMIIBIOTEP.
Hemoncmpayuu.

Mopuenb onsiTa Pesepdopra.

HaGmronenue muHEMYaThIX CIIEKTPOB.

YCTpoiCTBO U IEHCTBHE CUETYMKA HOHU3UPYIOLIUX YACTHLL.

Omnpenenenue JUIMHBI BOJIHBI J1a3€PHOTO U3TYUYEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, nPAKMUKYM.

Hal6mronenue muHEHYaToro crekrpa.

HccnenoBanue criekTpa pa3pekeHHOTO aTOMapHOT0 BOJIOPO/a U U3MEpeHue noctosiHHoi Punbdepra.

Tema 3. Duzuka amommnozo A0pa u IN1EMEHMAPHBIX YACHUY,.

Hyxnonnas monens sigpa ['eiizenbepra—MBanenko. 3apsn sapa. MaccoBoe uncio siapa. M3zotomsr.

PagnoaktuBHOCTB. Anb(ha-pacna. DIEeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaa. 'amma-u3nydyeHue.



3aKOH paZiMOaKTUBHOIO pacnazia. PaanoakTuBHble H30TONbI B ipupoae. CBOMCTBa HOHU3UPYIOUIETO U3IIy4eHUs. BiausHue paaoakTHBHOCTH Ha
KUBbIE opranu3Mbl. EcrecTBeHHbIN oH n3mydenus. JJozumerpusi.

OHeprus cBA3U HyKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccl sapa.

Snepuble peakuuu. Jlenenue u cuntes saep. SAnepHsie peaktopsl. [Ipobiembl ynpaBisieMoro TepMosIEpPHOTr0 CUHTE3a. JDKOJOTUYECKHUE aCTIEKThI
pa3BUTHUS SACPHON SHEPTETHKHU.

MeTtonpl perucTpanuu U UCCICAOBAHUA 3JICMCHTAPHBIX YaCTHUII.

OyHnameHTanbHble B3auMojeicTBus. bapuonbl, Me3oHbl u nentoHsl. IlpencraBienne o CranmapTHOi Mozenu. Ksapk-rirooHHass MoOJENb
aJpOHOB.

®uzuka 3a npenenamu CrangaptHoit moaenu. TéMHas maTepusi U TEMHAs SHEPTHSL.
EnuncTBO pmznueckoi KapTUHBI MUDA.

TexHuuecKkue yCTpOMCTBa U TEXHOJIOTHYECKHE MPOLECCHI: TO3UMETP, KaMepa BuibcoHa, iIepHbI peakTop, TEPMOSAECPHBIN peakTop, aTOMHAas
O0oM0a, MarHUTHO-PE30HAHCHAST TOMOTpadus.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, npaKmMuKym.
UccnenoBanue TpekoB yactuil (1o roToBsIM (poTorpadusim).
HccnenoBanue pagioakTUBHOTO (POHA C UCTIOIB30BAHUEM JTO3UMETPA.
I/IsyquHe IOrjaomecHuA 6€Ta-‘-IaCTI/II_[ AJIFOMHUHUEM.

Pa3nea 8. DiieMeHTBI aCTPOHOMHUM M aCTPOPU3UKH.

OTtansl pa3BuTHs acTpoHOMUH. [IpukiasHoe 1 MUPOBO33pEHUYECKOE 3HAaU€HUE aCTPOHOMUHU. [[puMEHMMOCTh 3aKOHOB (DPU3UKHU 7151 00BACHEHUS
MPUPOJIbI KOCMUYECKUX OOBEKTOB.

MGTOHBI ACTPOHOMUHYCCKUX PICCJIGI[OBaHPIfI. COBpeMeHHLIC ONTHYCCKUEC TCICCKOIIbI, PAANOTCIICCKOIIbI, BHeaTMOC(bepHaH ACTpOHOMUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, ipKue 3BE3/IbI, TUTAHETHI, UX BUIUMOE JIBUKCHHE.



CoiHeyHast CUCTEMA.

Connue. Conneynasi akTUBHOCTb. MlcTouHuk sHeprun CoJiHIA U 3BE3 .

3BE3/1bI, KX OCHOBHBIC XapaKTEPUCTUKU. JlarpaMmMa «CIIeKTpaIbHBINA KJIACC — CBETUMOCTBY. 3BE3/IBI TJIABHOW MOCIIEIOBATEILHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTbY JJI 3BE3]1 TJIaBHOM MOCe10BaTeNbHOCTH. BHyTpeHHee crpoenue 38€3/1. COBpeMEHHbIE MTPEICTABICHUS O TPOUCXOXKICHUU U

spomrorri CosHIA U 3BE3/. DTanbl )KU3HU 3BE3.

Muineunsiii [1yTe — Hama [Manaktuka. [Honoxxenune u asuxxkenne Connua B ['anaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHbBIE ObIPHI B
s/ipax rajlakTUK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa06na. Pazoeranue ranaktuk. Teopust bosbiioro B3peiBa. PenrkToBoe uzinyueHue.
MacmrabHas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnbie npobieMbl aCTPOHOMHUHU.

Yuenuueckue nabnrooenus.

HaGnronenust 3BE€31HOrO HebOa HEBOOPYKEHHBIM TIJ1a30M C HCIOJB30BAHUEM KOMITBIOTEPHBIX MPUJIOKEHUN Ui ONPEACTCHUS IOJOKEHHS
HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3a1s CeBEpHOro MoyIapus U spKue 3BE3bI.

Ha6mronenus B Teneckon JIyHbl, miaHeT, TYMAHHOCTEH U 3BE3HBIX CKOTIJICHUH.
Pu3nyecKUuil NPaKTHKYM.

CrnocoObl  m3MepeHHs (U3MUECKUX BEIUYMH C HCIOJIb30BAHUEM AaHAJIOTOBBIX M IHU(PPOBBIX H3MEPUTEIBHBIX NPHUOOPOB M KOMIIBIOTEPHBIX
JATYUKOBBIX CUCTEM. AGCOIIOTHBIE U OTHOCUTEbHBIE MOTPEIIHOCTH U3MEPEHUH (pu3nuecKuX BeauuuH. OIeHKa IpaHuIl HOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX U3MEPEHHI, CCIIEIOBaHUM 3aBUCUMOCTEN (PM3NYECKUX BEITUYMH, IPOBEPKA MPEAJIOKEHHBIX TUIIOTE3 (BBIOOP U3 paboT,
OIMCAHHBIX B TEMAaTHUECKUX pa3/ienax «YUeHHUECKUI SKCIIEPUMEHT, 1ab0opaTOpHbIe paOdOThI, IPAKTHKYM)).

Oo6o0maroniee NoBTOpeHME.

O06o0061eHue 1 cucTeMaTH3aIus COJepKaHus paszienoB Kypca «Mexanukay, «MomekynsapHas GU3nMKa U TePMOJAUHAMUKA», « DIECKTPOJUHAMHKAY,
«Konebanust 1 BOJHBD, « OCHOBBI CIIEIIUAIBHON TEOPHH OTHOCUTEIILHOCTHY, «KBaHTOBas (hn3ukay, « DIIEMEHTBI aCTPOHOMHHU U aCTPOPUIUKI».



Pounb hu3uKu ¥ aCTPOHOMHH B SKOHOMHYECKOM, TEXHOJIOTHYECKOH, COIMAIBHON U ATUYECKOHN cdepax NesTeTbHOCTH YeI0BeKa, POJIb H MECTO
(U3UKY U aCTPOHOMHUHU B COBPEMEHHON HAYYHOUM KapTHHE MHUPA, 3HAUCHHUE OMUCATEIHbHOM, CHCTEMAaTU3UPYIOIeH, 00BICHUTEILHON M MPOrHOCTUYECKON
byHKUIMH PU3NUECKON TEOpHUHU, POb PU3UUECKONM TeOpur B (POPMHUPOBAHUH MPEICTABICHUH 0 (prU3nUecKol KapTHHE MUPA, MECTO (PU3UYECKON KapTHUHBI
MUpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUM O PUPOJIE.

Memnpe)lMeTm)le CBH3H.

W3yuenne kypca GU3UKN yriayOnéHHOro ypoBHS B 11 Kilacce OCyIIECTBIIACTCS ¢ yUETOM COACPIKATENIbHBIX MEXKIIPEIMETHBIX CBS3EH C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemnole NOHAMUSA, C6A3AHHBIE C U3YUEHUEM MEMO006 HAYYHO20 NO3HAHUA: SBIICHWE, HAYYHBIH (akT, TUNOTEe3a, (U3NIecKas
BEJIMUMHA, 3aKOH, TeOpHsi, HaOII0AeHHEe, YIKCIIEPUMEHT, MOJICIMPOBAHNE, MOJIENb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHHI, N3MEpPUTENIbHbIE TPUOOPHI,
nudposas sadbopaTopusi.

Mamemamuka: penieHre CUCTEMbl YypaBHEHMH. TpuUroHoMeTrpuuyeckne (YHKLIMU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOpbl M HMX MpPOEKIUMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOpOB. IIpon3BO/HBIE 3IIEMEHTAPHBIX (DYHKIUIA.
[Tpu3Haku noao0ust TPEyTONbHUKOB, ONPEeIEHUE IIOMAAN IIOCKUX (GUryp u oobéma Tel.

Buonozusa: s3nekTpuyuecKue siBICHUS B )KHUBOH MPUPOJIE, KOJIeOaTEIbHBIC IBUKEHUS B )KUBOU MPUPOAE, IKOJOTMYECKHE PUCKH MTPU IPOU3BOJICTBE
AJIEKTPOIHEPTUH, JEKTPOMArHUTHOE 3arpsiI3HEHNE OKPY Karollel cpeibl, yIbTpa3ByKOBas JUATHOCTHKA B MEAULIMHE, ONITUYECKUE SIBICHUS B )KUBOU
IpPUpOJIE.

Xumun: CTpOEHHE AaTOMOB U MOJIEKYJ, KPHCTAJJIMUECKas CTPYKTypa TBEPABIX TeJl, MEXaHU3Mbl 00pa30BaHUS KPUCTAUIMYECKON peréTky,
CIIEKTpaJIbHBIN aHAJIN3.

TI'eozpaghus: marauTHBIC TIOIOCA 3€MITH, 3AJICKH MATHUTHBIX Py, POTOCHEMKA 3eMHOM TTOBEPXHOCTH, celicMorpad.

Texnonozus: IMPUMCHCHHUEC MMOCTOAHHBIX MArHUTOB, 3JICKTPOMAIrHUTOB, 3JICKTPOABUTATCIIb }[KO6I/I, reaeparop nCpeMCHHOIr0 TOKa, MHAYKIIWUOHHAA
[I€4b, JIMHUU IJICKTPOIICpECaAay, JICKTPpOABUIaTCIIb, paaap, pa,Z[I/IOHpI/IéMHI/IK, TCICBHU30pP, AHTCHHA, TeJ'Ie(bOH, CBI‘I—HC‘IB, YJIbTPa3BYKOBas JUAIrHOCTHUKA B
TCXHHKCE, HpOGKIII/IOHHHﬁ arnmapart, BOJIOKOHHAaA OIITHKA, COJTHCYHAA 6aTapesI, CITYTHUKOBBIC HpI/IéMHI/IKI/I, AACpHasd SHCPreTuKa U 3KOJOTMICCKUC
aCIIEKThI €€ Pa3BUTHA.



INDIAHUPYEMBIE  PE3VJIBTATBI OCBOEHHA  ITPOTPAMMBI 110 O®U3UMKE HA  YPOBHE CPEJIHEI'O  OBIIETO
OBPA3OBAHIMAIIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yJbTAaThbl OCBOCHUSI yueOHOro mnpeamera «®Dusmka» IOMKHBI OTpakaThb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroImuxcs
PYKOBOJICTBOBAThCA C(HOPMUPOBAHHON BHYTPEHHEW MO3UIMEH TUYHOCTH, CUCTEMON IEHHOCTHBIX OPUEHTALIUN, TO3UTUBHBIX BHYTPEHHUX YOCKICHUIH,
COOTBETCTBYIOIIUX TPATULMOHHBIM IIEHHOCTSM POCCHICKOro oOIIecTBa, pacIIMpeHUue >KU3HEHHOTO OIbITa M OIbITAa JESITEIbHOCTH B Ipoliecce
peanu3alnyy OCHOBHBIX HAIlPaBJICHUI BOCIUTATEIBHON JEATEIbHOCTH, B TOM YHCIIE B YACTH:

IpaxKIaHCKOro0 BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh TPAKIAAHCKOM MO3UIIMK 00YYArOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCHICKOT0 00IIECTBA;

MPUHATHE TPATUIMOHHBIX O0IIEUEI0BEYECKUX T'YMAHUCTHYECKUX U IEMOKPATHYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO [ESTEIBHOCTh B HHTEpPEcax TPaKIAHCKOTO OOINECTBa, YYacTBOBATH B CAaMOYNpPAaBJICHHHM B 00pa3oBaTEIbHOM
OpraHu3aluy;

yYMEHHE B3aUMOICHCTBOBATH C COIIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C UX (DYHKIMSIMU U Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTapPHOW U BOJIOHTEPCKOM AECATEIBHOCTH.

NATPUOTHIECCKOI'O BOCIIUTAHUA:

c(OPMHPOBAHHOCTh POCCUHCKON T'PakJaHCKON HJICHTUYHOCTH, TATPHOTH3MA,
LICHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CUMBOJIaM, JOCTHKEHHUAM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKH U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'O BOCIIUTAHUA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, dTUUECKOTO IMOBEICHNUS,



CHOCO6HOCTB OLICHUBATH CUTYAllUIO U IIPUHUMATD OCO3HAHHBIC PCHICHU A, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMbBI 1 ICHHOCTHU, B TOM YHUCJIC B
JIESITETBHOCTH YYEHOTO;

OCO3HAHME JINYHOTO BKJIaJ[a B TOCTPOCHHUE YCTOWYHBOTO Oy IyIIETO.

ICTETHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOUICHHE K MUPY, BKIIIOYas 3CTETUKY HAYYHOT'O TBOPYECTBA, MPUCYIIETO (PU3NUIECKON HayKe.

TPYAOBOr0 BOCIIUTAHUS:

MHTEpeC K pa3IuyHbIM cepaM npodeccruoHaIbHOM e TEeNbHOCTH, B TOM YUCIIE CBA3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIM
BbIOOD Oynymieit mpodeccuu U pearn3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOO0OPa30BaHUIO B 00JacTH (PU3UKU HA IPOTSHKEHUH BCEH KU3HHU.

IKOJOTHYECKOr0 BOCTIMTAHUS:

c(OPMHPOBAHHOCTH SKOJIOTMUYECKON KYIbTYpPbI, OCO3HAHHE TTT00AIBHOTO XapakTepa KOJIOTHIECKHUX MPOOIIeM;

MJIAHUPOBAHUE U OCYILIECTBJICHUE JEUCTBUN B OKPY KAIOIIEH Cpeie Ha OCHOBE 3HAHUSA 1I€JIEN YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacuIpeHue OMbITa AEATEIbHOCTH 3KOJIOIHYeCKON HAIIPaBI€HHOCTH HAa OCHOBE UMEIOLINXCS 3HAHUHN 10 (PU3HUKE.

HEHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHs (PU3NUECKON HAYKH;

OCO3HAaHUEC NI CHHOCTU HaquOfI ACATCIIBHOCTU, TOTOBHOCTH B IMPOHCCCC HN3YUCHUA (1)I/ISI/IKI/I OCYHICCTBJIATL TPOCKTHYHO U HCCICAOBATCIILCKYIO
ACATCIIBHOCTh HHAUBHUAYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTeqbHbIC YHHBepPCaJbHbIC y4eOHbIE 1eiiCTBHSA



Ba3oBble JJornueckue aeicTBus:

CaMOCTOATENILHO (POPMYIIMPOBATH U aKTyaIU3UPOBATh MIPOOIEMY, pACCMAaTPUBATh €€ BCECTOPOHHE;

ONpeAeNATh 1NN ASSITeIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUU UX JOCTHIKECHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B PACCMATPUBAEMBIX (PM3UUECKUX SBICHUSAX;

pa3palaThIBaTh IJIaH PEIICHUs IPOOJIEMBI C YUETOM aHaIN3a UMEIOIINXCS MaTepUAIbHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B AEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LIEISAM, OLIEHUBATh PUCKH ITOCIEACTBUM JEATEIBHOCTH;
KOOPJMHHUPOBATH U BHIIOJIHATH pad0OTy B YCIOBUSAX PEAlbHOI0, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHUS;

pa3BUBAaTh KPEATHBHOE MBILIUICHUE MTPU PELICHUH KU3HEHHBIX TPOOIIEM.

bBa3oBble uccieaoBaTe/IbCKue JeiCTBUA

BJIACTH HaquOﬁ TepMHHOHOFI/Ieﬁ, KIIFOYECBBIMU ITOHATUSIMU U METOAAMHU (bH3I/I‘-I€CKOI71 HaYyKH;

BJIaACTh HaBbIKaMU y‘IGGHO-HCCHCHOBaTCHBCKOﬁ )41 HpOGKTHOﬁ ACATCIIBHOCTHU B 06HaCTI/I (I)I/I3I/IKI/I, CHOCO6HOCTBIO 1 TOTOBHOCTBIO K CAMOCTOATCIILHOMY
MOWCKY METOJIOB PEIICHHS 33724 (PU3UIECKOTO COJICPIKAHHS, TIPUMEHEHHUIO PAa3IIMYHBIX METOJIOB ITO3HAHHUS;

BJIAACTb BUAAMU ACATCIIBHOCTU 110 INOJYUYCHUIO HOBOI'O 3HAHUS, €TI0 MHTCPIIPETAINH, HpCOGPaSOBaHI/IIO 1 NPpUMCHCHUIO B PA3JIMYHBIX y‘-IeGHBIX
CUTYaIUsX, B TOM YHCJIE TIPU CO3aHUHN YUYEOHBIX TPOSKTOB B 001aCTH (PU3UKH;

BBISBJISITh IPUYUHHO-CIICJICTBEHHBIE CBSI3U M aKTYaIM3UPOBATh 3a7auy, BEIABUTATh THIIOTE3Yy €€ PelIeHUs, HAXOIUTh apTyMEHTHI I JJOKa3aTellbCTBA
CBOMX YTBEpXKICHUH, 3a7aBaTh TapaMeTPbl U KPUTEPHUH PELICHUS;

AHAJIM3UPOBATDH IMMOJTYYCHHBIC B X0I€ PCHICHUS 3aa4U PC3YyJIbTAaThl, KPUTHUYCCKU OLICHUBATH UX JOCTOBCPHOCTD, IPOTHO3UPOBATH USMCHCHUC B HOBBIX
YCIIOBHSX;

CTaBHUTh U (POPMYIIMpPOBATH COOCTBEHHBIC 33]]a4l B 00pa30BaTEIbHOMN NESATEILHOCTH, B TOM YHUCIE PH U3YYECHUH (PU3HKH;

JIaBaTh OIIEHKY HOBBIM CHTYaIIUsIM, OIICHUBAThH MPHOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HUKE B MPAKTUIECKYIO 00JIACTh )KU3HENCATEIHbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIZIBUT'aTh HOBBIC UACH, IPCAJIaraTb OPUT'MHAJIbHBIC TOAXOAbI U PCIICHUS

CTaBHUTh MPOOJIEMBI U 33a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unopmaumeii:

BJIQ/ICTh HABBIKAMU MOTy4YeHHsI HHQOpMamu (GU3HIECKOTO COJCPKAHUSI U3 ICTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIILHO OCYIIECTBIISTh MTOUCK, aHATIHN3,
CHUCTEMATH3AIINIO0 U HHTEPIIPETAIINI0 HH)OPMAIMH PA3IMYHBIX BUIOB U (HOPM MPEICTABICHUS;

OIICHUBATH JJOCTOBEPHOCTH HH(OpMAIIHH;

UCTIOJIB30BaTh CPENICTBA HH()OPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIICHHH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AIIHOHHBIX
3aa4 C COOJFOJIEHUEM TpeOOBaHUIN SPrOHOMHUKH, TEXHUKH O€30MAaCHOCTH, TUTHEHBI, PECYpPCOCOCPEkKESHHsI, IPABOBBIX U ITUYECKUX HOPM, HOPM
nH(}OpPMAITMOHHOM 0€30TTaCHOCTH;



CO3/1aBaTh TEKCTbl (PU3UUECKOTO COACpPKaHUS B pa3lnU4HbIX (opMatax ¢ yd€TOM Ha3HAUYeHUS HHPOPMALMU U LEJIEBOW ayAUTOPHH, BHIOHpas
ONTUMAJIbHYIO (hOpMY IIPEICTABICHUS U BU3YyaIU3alllu.

KOMMyHI/IKaTl/IBHbIe YHUBEPCAJIbHBIC y‘leﬁl—lble JeHCTBUA:

OCYIIECTBIISATH OOIICHHUE HA YPOKaX (PU3HKHU M BO BHEYPOUHOU JIEATEIBHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOHPIUKTHBIX CUTYallUi U CMSTYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW U MHAUBHUIyalIbHOM pabOTHI;

BEIOMpATh TEMATUKY M METOJIBI COBMECTHBIX JICUCTBUI C YIETOM OOIIMX MHTEPECOB U BO3MOKHOCTEH KaXKJIOTO WICHA KOJUICKTHBA;

MIPUHUMATh LE€JIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH W KOOPAMHUPOBATH JCHCTBUSA MO €€ JIOCTH)KEHHUIO: COCTABIATH IIJIAH JICHCTBHIA,
pactpeenaTh POIH ¢ y4€TOM MHEHUHN YYaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIA/Ia U Ka)XJ0r0 YYaCTHHKA KOMaH[Ibl B 00U pe3yibTat Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeyiaraTb HOBbIE TPOEKTHI, OLIEHUBATh UIEHU C MTO3ULMH HOBU3HbBI, OPUTHHAIIBHOCTH, IPAKTHYECKON 3HAUMMOCTH;

OCYIIECTBIISATH TO3UTHUBHOE CTPATETMYECKOE MOBEACHHUE B PA3IMUHBIX CUTYAIUsIX, IPOSBISTH TBOPUECTBO M BOOOpakeHHe, ObITh MHUIIUATUBHBIM.

PeryasiTuBHble yHHBepcaJbHbIE yUeOHbIE JeiicTBUS
Camoopranusanms:

CaMOCTOSITENIFHO OCYILECTBIISATh MO3HABATEIBHYIO AEATEIBHOCTD B 00J1aCTH (PU3UKH U aCTPOHOMUH, BBISIBIISITH MPOOJIEMBI, CTAaBUTH U (HOPMYITHPOBATH
COOCTBEHHBIE 331a4H;

CaMOCTOSITENIFHO COCTABIIATH TUIAH PEIICHHs PACYETHBIX M KAYECTBEHHBIX 3a/1a4, TIaH BBITIOJTHEHUS MPAKTHUECKONW PaOOTHI C Y4ETOM NMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEIOUYTEHU;

J1aBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paclMpATh paMKH y4eOHOT 0 IpeiMeTa Ha OCHOBE JIMYHBIX IPENOYTEHUI;

JieNaTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €ro, OpaTh Ha ce0st OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

CHOCOOCTBOBATH (POPMUPOBAHUIO U MIPOSBICHUIO SPYIUIMU B 00JIaCTH (PU3HUKH, TIOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTEbHBINA M KYJIbTYPHBIA YPOBEHb.

CﬂMOKOHTpOJ’[L, IMOLMOHANbHbII HHTEJIJIEKT:

JAaBaTb OUCHKY HOBBIM CUTYALIUAM, BHOCUTBH KOPPEKTUBELI B ACATCIIbBHOCTh, OICHUBATE COOTBETCTBUC PC3YJILTATOB LCJISAM;

BJIaJACTh HAaBbIKaMH IM03HABATCIILHOM pe(l)J'ICKCI/II/I KaK OCO3HaHUs COBEPIIACMbIX I[GI}'ICTBHI}'I N MBICJIMTCIIBHBIX ITPOLCCCOB, UX PE3YJIBTATOB U OCHOBaHI/If/'I;
HCIIOJIb30BAaTh HpI/IéMBI pe(I)J'IeKCI/II/I IJI1 OLICHKW CUTYyaluu, BLI60pa BCPHOI'O pCHICHUS;

YMETH OLICHUBATb PUCKU U CBOCBPEMCHHO MMPUHHUMATh PCIICHUS IO UX CHUIKCHUIO,



IIPUHUMATh MOTUBBI U ApIYMEHTHI APYIUX [IPU aHAJIU3€E PE3YyJIbTaTOB JACATENbHOCTH;
INPUHUMATH ce0sl, IOHMMasi CBOU HEIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTUBBI U ApIYMEHTHI APYIUX [IPU aHAJIU3€E PE3YJIbTaTOB JACATENbHOCTH;
IPU3HABaTh CBOE NPABO U MPABO APYI'MX HA OLIMOKH.

B nporiecce nocTuxkeHus: TMYHOCTHBIX PE3YJIHTATOB OCBOEHUS MTPOTpaMMBbI 10 (DU3UKE VISl YPOBHS CPEIHETO O0IIero o0pa3oBaHus y 00yJaroIuXxcst
COBEPIICHCTBYETCS] DMOIMOHATBHBIA UHTEIIEKT, IPEANOIararonuii copMUpPOBAHHOCTH:

CaMOCO3HaHUS, BKJIFOYAIOILEr0 CIIOCOOHOCTh MOHUMATh CBOE YMOLMOHAIBHOE COCTOSIHUE, BUJIETh HAPaBJIEHUS pa3BUTHUSI COOCTBEHHOH SMOLIMOHAIBHON
cepsl, OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBAHUS, BKJIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD 3a CBOE MOBEEHUE, CIOCOOHOCTh a/JallTUPOBATHCS K
HMOIMOHAIBHBIM U3MEHEHUSAM H MPOSBIATH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKJIIOYAIOILEH CTPEMIIEHHE K TOCTHKEHHUIO LIENIU U yCIIeXy, ONTUMU3M, HHULIUATUBHOCTb, YMEHHE ACHCTBOBATh, HCXOS U3
CBOMX BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAILHOE COCTOSIHUE IPYTUX, YUUTHIBATh €r0 MPHU OCYILIECTBICHNU O0LEHHS, CHOCOOHOCTh K
COYYBCTBUIO M COTIEPEIKUBAHHMIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIFOYAOLINX CIIOCOOHOCTh BHICTPaMBATh OTHOLIEHHUS C IPYTHMHU JIFOJbMH, 3a00TUTHCS, MPOSBIIATh UHTEPEC U Pa3pelaTh
KOH(JIUKTBI.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy o0yuenus B 10 knacce npeIMeTHBIE Pe3yIbTaThl Ha YIITyOJIEHHOM YPOBHE JOJDKHBI OTpakaTh c(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCSI YMEHUH:

MOHUMATb POJIb (PU3UKU B IKOHOMHUYECKOH, TEXHOJIIOTHYECKOH, IKOJIOTHUECKON, COLTMAIbHON M 3THUECKON cdepax AesaTeIbHOCTH YeI0BeKa, poilb U

MecTO (U3MKH B COBPEMEHHOW HAyyHOW KapTHMHE MHUpA, 3HAUEHUE OIMCATENIbHOM, CUCTEMAaTU3UPYIOIIEH, OOBSICHUTEIbHOW U NPOTHOCTUYECKOU
byHKUINN PU3NUECKON TEOPUH — MEXaHUKH, MOJIEKYJIIPHOM (PU3MKK U TEPMOAMHAMUKY, POJb (pu3nueckoi Teopruu B GOPMUPOBAHUH MTPEICTABICHUNA O
¢buznyecKoil KapTUHE MUPA;

pas3InyaTth yCIOBUS MPUMEHUMOCTH MOJEeH (pru3ndecKux Tea U MpoLeccoB (SBICHUHN): HHEpIUaIbHAas CUCTEMa 0TCUETa, aOCOIIOTHO TBEPIOE TEIO,
MaTepuaibHas TOUKa, paBHOYCKOPEHHOE ABMKEHUE, CBOOOHOE MaieHne, aOCOMI0THO ynpyTas nedopmaliys, aOCOMOTHO yIPyroe U aOCOIOTHO
HEYIIPyroe CTOJIKHOBEHMS, MOJENU ras3a, J>KUAKOCTH U TBEPAOro (KPUCTAIUIMYECKOrO) Tena, HICaJbHBIH Tra3, TOYEYHBIH 3aps], OJHOPOIHOE
AIIEKTPUYECKOE TOJIE;



pasnnyarh yclnoBHsA (IpaHHIbI, O0JACTH) NPUMEHHUMOCTH (PHU3MUYECKUX 3aKOHOB, IOHMMATh BCEOOIIMH XapakTep (yHIAMEHTAIbHBIX 3aKOHOB H
OTrPaHUYEHHOCTD UCIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAU3UPOBaTh M OOBACHATH MEXaHMYECKHE TIPOLECCHl U SBJICHMSA, WCIOJIb3Ys OCHOBHBIC IIOJIOKEHHS M 3aKOHbI MEXaHHKH (OTHOCHTEIBHOCTD
MEXaHUUYECKOTO JBMKEHU, (POPMYJIbl KHHEMATUKN PaBHOYCKOPEHHOT'O JIBUXKEHUS, MpeoOpa3zoBaHus ["anumes 1y CKOpOCTH U EPEMEILEHUs, 3aKOHBI
HproTOHA, MPUHLIUT OTHOCUTEIBHOCTH [ anuiest, 3aKoH BCEMUPHOT'O TATOTEHHUS, 3aKOHbI COXPAHEHUS UMITYJIbCa U MEXaHMYECKOW SHEPTUH, CBSA3b PaOOTHI
CUJIBI C U3MEHEHUEM MEXaHUYECKOM SHEPruu, yCIOBUS paBHOBECHS TBEPIOIO TeJla), IPU 3TOM UCII0JIb30BATh MaTEMaTHUECKOE BhIPA)KEHHE 3aKOHOB,
YKa3bIBaTh YCIOBUS MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IIpeoOpa3oBanuii ["anmuies, BToporo u TpeTbero 3akoHoB Hpl0TOHA, 3aKOHOB COXPaHEHHUS
MMITYJIbCA M MEXaHMYECKON YHEPTHUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHATM3UPOBaTh M OOBACHATH TEIJIOBbIE IPOLECCHl W SBJCHUS, HUCHONb3ys OCHOBHbIe mojoxeHus MKT u 3akoHbl MOJIEKYJISpHOH (GU3MKH U
TEPMOJIMHAMUKH (CBSI3b AAaBICHUS UIEATBHOTO ra3a co cpeiHeil KHHeTHUECKOW SHepruel TeIIOBOro ABMKEHHS U KOHLIEHTPAIel ero MoJIeKyJl, CBSI3b
TEMIIEPATYPHI BEIIECTBA CO CPEIHEN KHHETUUECKON S3HEPTUEN TEIIOBOIO IBUKEHUS €0 YaCTHI, CBA3b JABJICHUS MJICAIbHOIO T'a3a ¢ KOHLEHTpaluen
MOJIEKYJI U €ro TeMIlepaTypo, ypaBHeHne MeHaeneeBa—KnaneipoHa, nepBelii 3aKOH TEPMOJIMHAMUKY, 3aKOH COXPAHEHUSI SHEPTUH B TEILIOBBIX
npoueccax), HOpU 3TOM HCIOJb30BaTh MAaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaThb YCJIOBUS IIPUMEHUMOCTH YypaBHEHHUsA MeHeneeBa—
Knaneipona;

AQHATU3UPOBATh M OOBACHATH DICKTPUUYECKUE SBICHHS, HWCHOJb3ys OCHOBHBIC IIOJIOKEHHS M 3aKOHBI JJICKTPOJAWHAMHKH (3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsia, 3aKoH KyloHa, NOTEHIIMAIBHOCTD IEKTPOCTATHYECKOTO MOJIs, TPUHIIMII CYTIEPIO3ULMH dIEKTPUYECKUX MTOJIEH, TIPU ATOM
yKa3bIBasl yCIOBHS IPUMEHUMOCTH 3akoHa KyJloHa, a TakKe MPaKTUUYECKH BayKHbIE COOTHOILIEHUS: 3aKOHBI OMa AJIs yJacTKa LENH U U1 3aMKHYTOU
ANEKTpUYECKOM 1enw, 3akoH Jxoyns—Jlenna, mpasuna Kupxroda, 3akonsr @apazaest aiis 2IEKTPOIU3a);

OIMCHIBATH (PU3UUECKUE MPOLIECCHI U SBJICHHUS, UCIIOb3Ysl BEIMUMHBL: TIepEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa M CUCTEMBI TeJl, CHJIa,

MOMEHT CUJIbI, JaBJIEHUE, IOTEHIMAIbHAsl SHEPIUsl, KNHETUUECKasl SHEPrusl, MeXaHU4ecKasl SJHeprusi, padoTa CHJIbl, IIGHTPOCTPEMUTEIBHOE YCKOPEHHUE,

CHJIA TSDKECTH, CUJIa YIPYTOCTH, CUJIa TPEHHSI, MOLITHOCTh, YHEPTUsl B3aUMOCHCTBUS Tena ¢ 3eMiIEi BOIU3M e€ TOBEPXHOCTH, SHEPTHs yIIPYTon
neGopManuy IpYyKUHBI, KOJMYECTBO TEIUIOTHI, aOCOJIOTHAas TeMIleparypa Tejla, paboTa B TEPMOJMHAMUKE, BHYTPEHHssS SHEPrus MHJCalbHOIO
OJIHOATOMHOTO Ta3a, paboTa UaeaqbHOI0 Ta3a, OTHOCUTENbHAs! BIaXKHOCTh Bo3ayxa, KII/] uieanbHOro TEMIOBOTO IBUTATEINS; HJIEKTPUUYECKOE T0JIe,
HaIPsKEHHOCTD 3JIEKTPUYECKOTO IT0JIsI, HANIPSHKEHHOCTD MOJISl TOYEYHOT0 3apsija WIH 3apsKEHHOIO Iapa B BAKyyMe M B IMAJIEKTPUKE, TOTEHIUA
AIIEKTPOCTATUYECKOTO I10JIs1, PAa3HOCTh IIOTEHIIUAJIOB, 3JIEKTPOABIKYLIAs CUJIa, CUJla TOKA, HAIIPSKEHHUE, MOILIHOCTh TOKA, dJIEKTPUUYECKask EMKOCTb
IUIOCKOTO KOHZIEHCATOpa, CONPOTUBIICHUE YYaCTKa LIETH ¢ NIOCIEA0BATENbHBIM U NTaPAJIICIIBHBIM COEAMHEHNEM PE3UCTOPOB, SJHEPTHs SIEKTPUYECKOTO

10JIs1 KOH/IEHCATOopa;

00BSCHATH 0OCOOEHHOCTH IIPOTEKaHUs (PU3NYECKUX SABJICHUN: MEXaHUUECKOE JIBHKEHHE, TEMJIOBOE IBM)KEHUE YaCTHUI] BEILIECTBA, TENJIOBOE PaBHOBECHE,
OpoyHOBCKOe JBHXeHue, auddysus, HcnapeHue, KUIEHWE W KOHJAEHCAlMs, IUIaBJICHHE W KPHUCTAJUIM3AIMs, HAIPaBICHHOCTb TEIUIONepeiadH,
ANEKTPU3aLs TeJ, SKBUIIOTEHIMAIBHOCTh IOBEPXHOCTH 3apsKEHHOIO ITPOBOIHUKA,;

IPOBOJIUTH UCCIICAOBAHIE 3aBUCUMOCTH OJIHOM (PU3NYECKOM BETUUMHBI OT APYTON C UCHOIB30BAHUEM MPSIMBIX U3MEPEHUH, IPU ITOM KOHCTPYHPOBAThH
YCTaHOBKY, (PMKCHPOBAThH PE3yJIbTAThl OJyYE€HHON 3aBUCUMOCTH (PU3NYECKUX BEJIMUUH B BUJIE IPa(hUKOB C yUETOM aOCOIIOTHBIX NOIPEHIHOCTEN
W3MEPEHUH, JeN1aTh BBIBOBI 10 PE3yJIbTaTaM MCCIEA0BaHNUS;

IPOBOJUTH KOCBEHHBIE HW3MEPEHUs (U3NYECKUX BEJIWYMH, IPHU OSTOM BHIOMPATH ONTHUMAJIBHBIA METOJ HW3MEPEHUs, OLEHMBATh a0CONIOTHBIE H
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMI;



IIPOBOJUTH OTIBITHI 110 MPOBEPKE MPEI0KEHHON THITOTE3bI: MJIAHUPOBATH SKCIIEPUMEHT, COOMPATh SIKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIU3UPOBATh
HOJTyYEHHBIE PE3yJIbTAThI U JIeJaTh BHIBOJ O CTaTyCe MPEI0KEHHOM THITOTE3bI;

coOmonaTh TmpaBwia 0e30MacHOr0 TpyAa IpH TMPOBEJCHUM HCCIEAOBAaHUM B paMKax y4yeOHOro SKCIIEPUMEHTa, MpaKTHKymMa MU Yy4yeOHo-
HCCIIEI0BATEIbCKOM 1 MMPOSKTHOM AEATENFHOCTH C UCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB 1 JIAOOPATOPHOTO 000pYy10BAHHUS;

pemaTh pacy€THbIE 33/]auu C SIBHO 3aJJaHHOM M HESIBHO 33aHHON (PM3NYECKOI MO/IEIbI0: Ha OCHOBAHUH aHAJIN3a yCIOBHUS 000CHOBBIBAThH BHIOOD
(bu3nIeCcKoi MoIeNH, OTBEYAIONICH TPeOOBAHMM 33a1auH, IPUMEHSTH (JOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIAThI (PU3NIECKUX TEOPHUH MPH
UCIIOJIb30BaHUH MAaTEMAaTHYECKUX METOJIOB PELICHHUS 3aj1ay, IPOBOIUTh pacuéThl HA OCHOBAHUN UMEIOLUXCS TaHHBIX, aHAJTM3UPOBATh PE3YIbTAaThl U
KOPPEKTHPOBATh METO/IBI PELICHUS ¢ YIETOM ITOJTyYSHHBIX PE3YJIbTAaTOB;

pemaTh KayeCTBEHHbBIE 33/1a4H, TPEOyIOIINe IPUMEHEHUS 3HAaHUN U3 Pa3HBIX pa3/esioB Kypca (GU3UKH, a TAK)Ke UHTETPAlUH 3HAHUH U3 JPyTuX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIa: BEICTPANBATh JIOTHYECKYIO IETIOYKY PacCy’KACHHH C OTIOpOi Ha N3yUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
¢du3nueckre sIBICHUS;

UCTIOJIB30BaTh TEOPETUYECKUE 3HAHUS sl OOBSICHEHUS OCHOBHBIX IPHHIUIOB pabOTHl W3MEPUTENBHBIX TPUOOPOB, TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

NPUBOJNUTH MIPUMEPHI BKJIaJa POCCUHCKHX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B O0BSICHEHHE IPOLIECCOB OKPY’KAIOIIETO MHUpa, B
pa3sBUTHE TEXHUKHU U TEXHOJIOTHIA;

AHAJIM3UPOBATh U OIIEHUBATH ITOCIIEICTBHS OBITOBOI 1 MMPOM3BOCTBEHHO JEATEIFHOCTH YEIOBEKa, CBSI3aHHON ¢ (PU3NUECKIMU MPOIECCaMH, C TO3UIHHA
HKOJIOTHUECKON OE€30MaCHOCTH, MPEACTABICHUH O pallMOHAILHOM PUPOAOIOIb30BAHNH, & TAK)KE Pa3yMHOM HMCIIOJIb30BaHUU JOCTHKEHUN HAYKU
TEXHOJIOTHH JIJIsl JAIbHEUIIIET0 Pa3BUTHS Y€JIOBEYECKOTO 00IIECTBa;

NPUMEHSTH Pa3In4HbIe CIOCOOBI pPabOTHI ¢ HH(POpMaIel (PU3NIECKOTO COAECPIKAHMS C UCTIOIb30BAHMEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHHA,
IPY 5TOM HCHOJIb30BaTh COBPEMEHHBIE HH()OPMALIMOHHBIE TEXHOIOTHH IS TIONCKA, IEPEepabdOTKH U MPEbIBICHUS YUeOHON 1 HAyYHO-TIOMYJISIPHOM
UH(POPMALIUH, CTPYKTYPHUPOBAHUS M HHTEPIPETAMK HHPOPMALIUH, TOTYYCHHON U3 PA3TUYHBIX HCTOYHUKOB, KPUTUYECKH aHATU3UPOBATh MOJIy4aeMyo
HH(pOpMANNIO 1 OLIEHUBATH €€ TOCTOBEPHOCTh KAK HA OCHOBE MMEIOIINXCS 3HAHUI, TaK M Ha OCHOBE aHAJIN3a HCTOYHUKA HHPOPMAIHH;

NPOSIBJIATH OPraHU3AIMOHHbBIE U TTO3HABATENIbHBIE YMEHHS CAMOCTOATEIBHOTO MPHUOOPETEHNSI HOBBIX 3HAHUIN B MPOLIECCE BHIMOJIHEHUS TPOSKTHBIX U
y4eOHO-UCCIIeI0BATEILCKUX PaboT;

paboTaTh B rpymIie ¢ UCIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJICH, IUIAaHUPOBATh PadOTy IPYMIIbI, PALIMOHATBHO PaCIPENeATh ACATEIbHOCTD B
HECTaHJAPTHBIX CUTYalMAX, a/ICKBATHO OLIEHUBATH BKJIA/ KQKIOTO U3 YYACTHUKOB I'PYTIIIHI B PEIICHUE pacCMaTPUBAEMOIl TPOOIEeMBI;

NPOSIBJIATH MOTHBAIIMIO K OyayIiel mpoQecCuoHaNbHOM AesITeIbHOCTH MO CIEIUATBHOCTAM (PU3UKO-TEXHUUYECKOTO MPOpUIIAL.

K xoniy o0yuenus B 11 knacce npeIMeTHBIE Pe3yIbTaThl Ha YIITyOJIEHHOM YPOBHE JOJDKHBI OTpakaTh cHOPMUPOBAHHOCTD y 0OYUYAIOIIMXCSl YMEHUH:

MOHUMATb POJIb (PU3UKU B IKOHOMHYECKOH, TEXHOJIOTHYECKOH, COLIMAIBHOM U 3THYECKOH chepax NesTeTbHOCTH YeloBeKa, PoJib U MECTO (PU3UKU B
COBPEMEHHOM HAYYHOU KapTHHE MHPA, POJIb ACTPOHOMUH B IIPAKTUYECKON ACATEIBHOCTH YEJIOBEKA U TAJIHEHUIIIEM HAyYHO-TEXHUYECKOM Pa3BUTHH,
3HAYEHUE OIHUCATEIbHON, CHCTEMAaTU3UPYIOUIeH, OOBSICHUTENBHOM M TNPOTrHOCTHYECKOW (YHKIMHA (QU3MUECKOW TEOpUH — 3JIEKTPOJHMHAMUKH,
CHeIHalIbHOM TeOpHUH OTHOCUTEILHOCTH, KBAaHTOBOW (DU3HKH, poJib GU3NYECKON Teopru B (GOPMUPOBAHUHN NPEICTABICHUN 0 (PU3NUECKON KapTUHE MUDA,
MeCTO (pU3MUECKON KapTUHBI MUpa B OOLIEM Psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTABICHUNA O IPUPO/IE;



pas3Inyath yCIOBUS MPUMEHUMOCTH MOAETeH (PU3NYECKHX TeJ U IMPOLECCOB (SBJICHUIT): OTHOPOJHOE IJEKTPUIECKOE U OJHOPOAHOE MAarHUTHOE TOJIA,
rapMoOHHYECKHEe KoieOaHus, MaTeMaTHYeCKUil MasSTHUK, WJeabHbIM MPYKUHHBIA MasTHUK, TADMOHUYECKHE BOJIHBI, HI€aTbHBIN KOJIeOaTeNbHbIi

KOHTYp, TOHKAsl JINH3a, MOJIEJIEH aTOMa, aTOMHOI0 SIApa U KBAHTOBOM MOJENH CBETA;

paznuyaTh yCiaOBHS (TpaHMIBI, OO0JACTH) NPUMEHHUMOCTH (U3UYECKUX 3aKOHOB, IMOHMMATh BCEOOImMMN XapakTep (GyHIAMEHTAIBHBIX 3aKOHOB H
OTPaHMYEHHOCTh UCTIOIB30BAHUS YaCTHBIX 3aKOHOB;

AHAJIN3UPOBATh U 00BSACHITH SJICKTPOMArHUTHBIC ITPOLCCCHI U ABJICHHSA, UCITIOJIb3Ysd OCHOBHBIC ITOJIOKCHUA U 3aKOHBI SJICKTPOAMHAMHUKHU U CHeHHaHBHOfI
TEOPUHU OTHOCHTETFHOCTH (3aKOH COXpaHEHUS dIEKTPHUECKOTO 3apsiia, cuna Amnepa, cuina JIopeHiia, 3aKoH 3JeKTPOMAarHUTHON HHTyKITUH, IPaBUIIO
Jlenma, cBsa3p OJIC caMOMHAYKIMM B BJEMEHTE SJICKTPUYECKOM WEMU CO CKOPOCThIO H3MEHEHHMS CHJIbl TOKa, IOCTYJaThl CHEIUAIbHOH TEOPHUH
OTHOCHUTENIbHOCTH DUHIITEHHA);

aHAJM3UPOBATh U OOBSCHATH KBAHTOBBIE TIPOIIECCHI M SIBJICHUS, HCTIONIB3YS MOJOKEHUS KBAHTOBOM (u3KKH (ypaBHEeHHE DitHIITEHHA 17151 hoTodhdekTa,
MIEPBBINA U BTOPOU TOCTyNaThl bopa, MpUHIIMIT COOTHOIIEHUS HeompenenéHnocTei [ eifzendepra, 3aKoHbI COXpaHEHHsI 3apsJ0BOTO U MAaCCOBOTO YHCET U
SHEPTHH B SJICPHBIX PEAKIUAXK, 3aKOH PAIMOAKTUBHOTO PacIiajia);

OIIMChIBATH (bmnqecxue MMPONLCCChI U SABJICHUS, UCITIOJIB3Y BCIIMYNHBI: HaHpH)KéHHOCTb QJICKTPHUYCCKOTO ITOJIsA, MOTCHIHAJ 3JICKTPOCTATUYICCKOI'O I10JI4,
Pa3HOCTb MOTEHIINAJIOB, JIEKTPOIBIKYILAS CUIIA, MHAYKLMS MarHUTHOTO MOJIsl, MarHUTHBIN MOTOK, cujla AMIiepa, UHAYKTUBHOCTD, 3JIEKTPOABUKYIIAs
CuJjia CaMOUHAYKIHUHU, DHCPIUs MArHUTHOT'O IOJISI MPOBOAHUKA C TOKOM, peHHTHBHCTCKHﬁ HUMITYJIBC, ITOJIHAS SHCPIUA, SHCPIrUs IMOKOA CBOGOI[HOP'I

YaCTHIIBI, SHEPTHUS U UMITYJIbC (DOTOHA, MACCOBOE YMCIIO U 3apsill AApa, SHEPTUS CBSI3U s/1pa;

OOBSCHATL OCOOEHHOCTH TMPOTEKaHUS (UINYECKUX SIBICHMIA: DIEKTPOMArHUTHAsS WHAYKIHWS, CAaMOMHIYKIHUS, PE30HAHC, HHTEpQEepeHIus BOJH,
nudpakmys, TUCIepCcHs, TOJIHOE BHYTPEHHEE OoTpakeHue, poroanekrpuueckuii agdekt (hotodddekr), ansda- u 6era-pacnaapl saep, raMMa-u3IydeHHe
sanep, pu3nuecKre IPUHIHUIIBI CIIEKTPAILHOTO aHalu3a U pa0doTHI 1a3epa;

OTpeeNATh HanpaBieHNe UHIYKIIMH MarHUTHOTO TOJISl IPOBOJIHMKA C TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH H300paKEHUE, CO3]aBAEMOE TIIOCKUM 3€pKaJiOM, TOHKOW JIMH30U, M PACCUUTHIBAThH €TO XapaKTePUCTHKHY;

MPUMEHSATh OCHOBOIOJIATAIOIME ACTPOHOMUYECKHE MOHATHS, TEOPUHU U 3aKOHBI JJIs1 aHAJIN3a U O0BSICHEHHS PU3UUECKUX IPOLECCOB, TPOUCXOASIINX B
3BE3aX, B 3BE3/IHBIX CUCTEMAX, B MEKTAJIAKTUYECKOM cpejie; IBMKCHUS HeOSCHBIX TeJ, YBONIONNHU 3BE3/ U BeeneHHol;

MIPOBOIUTH UCCIIEIOBAHKUE 3aBUCUMOCTEHN (PU3NUECKUX BEJIMUUH C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(UKCHPOBATh PE3yNbTAThl OJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BHJIE IPa(UKOB C yuETOM aOCOMIOTHBIX MOTPEHIHOCTEH U3MEPEHHIH, 1eaTh
BBIBOJIbI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

MNPpOBOAWUTL KOCBCHHLIC HU3MCPCHUA q)HSHqCCKHX BCJIMYMH, HIpPHU 3TOM BBI6I/IpaTB ONTHUMAIbHBIN MCTOJ HU3MCPCHUA, OLCHUBATH a6COJHOTHI>IC u
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;

MIPOBOJIUTH OTIBITHI MO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: MIIAHUPOBATH SKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTATFHYI0 YCTAaHOBKY, aHAIM3UPOBATh
MOJIYYCHHBIC PE3YJIbTAaThbl U ACJIaTh BBIBO/ O CTATYCEC HpG)IJ'IO)KGHHOfI THUIIOTE3bI,

OMMUCBIBATH MCTOJbI IIOJTYYCHHA HAYYHBIX aCTPOHOMUYCCKUX 3HaHHfI;

coOnrofaTh mpaBuia O€30MacHOTO TpyJda MpH TNPOBEACHUM HCCIAEAOBAaHUNH B paMKaX Y4eOHOro OHKCIEPUMEHTa, IpakTUKymMa U y4eOHO-
UCCIIEI0BATEIbCKON M MMPOEKTHOMN EATEIIbHOCTH C UCTIOIb30BAaHUEM N3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHHUS;

peliath pacy€THbIE 3a7a4Uu C SIBHO 3aJJaHHON U HESIBHO 3a/IaHHOM (pU3MUecKOi MOJIeNblo: Ha OCHOBAHUHU aHAJIW3a YCIIOBUS BBIOUpATh (pu3nueckue

MOJIeJIH, OTBEYAIOIMe TPEOOBAHUAM 33]]a4H, TPUMEHATH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYIAThl (PU3NYECKUX TEOPUH MPU UCTIOTB30BAHUT



MaTeMaTHYCCKUX MCTOJI0B pCH_IeHI/IH 3ajaad, HpOBO,Z[I/ITL paC‘{éTBI Ha OCHOBaHHMH UMCHOIINXCA JaHHBIX, aHaJII/ISI/IPOBaTL peByHLTaTBI )41 KOppGKTHpOBaTL
METO/IbI PEIICHUS ¢ YYETOM MOJYYEHHBIX PE3yJIbTaTOB;

pemaTh KayeCTBEHHbBIE 33/1a4H, TPEOyIOIINe IPUMEHEHUS 3HAaHUN U3 Pa3HBIX pa3/esioB Kypca (GU3UKH, a TAK)Ke UHTETPAllMH 3HAHUH U3 JPyTUX
MPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA: BRICTPAUBATH JIOTUYECKYIO IIEMTOYKY PACCyKACHUN C OOPOW HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznyecKue SBICHUS,

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS [UIsi OOBSCHEHHS OCHOBHBIX IPUHIMUIOB pabdOThl H3MEPHUTENBHBIX IMPUOOPOB, TEXHUUECKUX YCTPOMCTB U
TEXHOJIOTUYECKHUX ITPOLIECCOB;

MIPUBOJANTH MPUMEPHI BKJIaJa POCCUIUCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH, B OOBSICHEHUE TIPOIIECCOB OKPYIKAIOIIIETO MUPA, B
pa3BI/ITI/Ie TEXHUKU N TGXHOHOFHﬁ;

aHAJM3UPOBATH U OLICHUBATH TIOCIIECTBUS OBITOBOM W TPOU3BOJACTBEHHOM IEATEILHOCTH YEJIOBEKA, CBSI3aHHOM C (PM3MUECKUMU MPOIECCaMH, C TIO3UITUN
HKOJIOTUYECKON 0€30MacHOCTH, MPEACTABICHHI O pallMOHATFHOM MIPUPOIONOIB30BAHUH, a TAKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTIKEHUN HAYKH U
TEXHOJIOTHH JIJISl JAIbHEUIIIETO Pa3BUTHS Y€JIOBEYECKOTO 00IIeCTBa;

IPUMEHSTH Pa3InUHbIe COCOOBI PabOTHI ¢ HH(pOpMaIel (PU3NIECKOTO COAECPIKAHMS C UCTIOIb30BAHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJIOTHIHA,
IIPH 3TOM HCITOJIH30BaTh COBPEMEHHBIE MHPOPMAIIMOHHBIC TEXHOJIOTHH JIJIs TTIOMCKA, IEPEPadOTKU U IPEABABICHUS YICOHOU U HAYIHO-TIOMYJISIPHOM
UH(POPMALIUH, CTPYKTYPHPOBAHUS M HHTEpIPETAMK HHPOPMALIUH, TOTYYCHHON U3 PA3IMYHBIX HCTOUHUKOB, KPDUTUYECKH aHATU3UPOBATH MOy4aeMyo
nH(}OpMAITHIO U OIIEHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHHM, TaK M Ha OCHOBE aHaJIM3a UCTOYHHKA HH(POPMAIIHH,

MPOSIBIISITH OPTaHU3AIMOHHBIC U TIO3HABATEIbHBIE YMEHUS CAMOCTOSTEILHOTO MPUOOPETEHHSI HOBBIX 3HAHUH B MPOIIECCe BHITOIHEHHSI IPOSKTHBIX U
y4eOHO-UCCIIeI0BATEILCKUX PabOT;

paboTaTh B rpymIie ¢ UCIIOJHEHUEM Pa3IMYHBIX COLMANBHBIX POJIeH, IUIaHUPOBATh PadOTy IPYMIIbI, PALIMOHATBHO PACPEleiATh AEATEIbHOCTD B
HECTaHJAPTHBIX CUTYaIllUsX, aJICKBATHO OIICHUBAThH BKJIAJT KAKIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOIIEMBI;

HPOSIBJIATH MOTHBAIIMIO K OyyIiel mpoQecCHOHaNbHOM AesITeIbHOCTH MO CIEIUATBHOCTAM (PU3UKO-TEXHUIECKOTO MPODUIIAL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
No HaumeHoBaHMe pa3/je/ioB U TeM Ko/muecTBo yacoB O/eKTpoHHbIe (LH(pOBEHIE)
n/n NporpaMMsbl Bcero KoHTponbHbIe ITpakTyeckue oOpa3oBarte/bHbIE Pecypchl
paboThI paboThI
Pasgen 1. HAYUHBIV METO/] IIO3HAHUS ITPUPO/IBI
1.1 HayuHbIii MeTo/| TO3HAHUS IPUPO/bI 6
HToro no pa3peny 6
Pazpen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 rHamuKa 10
2.3 CraTuka TBEpZOro Tena 5 1
24 3aKOHbI COXpPaHEeHUs] B MeXaHUKe 10 1
Hroro no pa3peny 35
Pazpgen 3. MOJIEKYJ/IAPHAAI ®U3NKA 1 TEPMOJNHAMUKA
3.1 OCHOBBI MOJIEKYISIPHO-KUHETUUeCKOU 15 1
TeOpuun
3.2 TepmogrHamuka. TerioBble MallIMHbI 20 1
3.3 ArperarHble COCTOSIHUS BellleCTBa. 14 1
@®az0BbIe epexobl
HToro no pasgeny 49
Pazpgen 4. DJIEKTPOJIUHAMUKA
4.1 JJIeKTpUYecKoe 1oJe 24 1
4.2 [ToCTOSIHHBIN 3/1eKTPUYECKUU TOK 24 1
4.3 ToKM B pa3/IMuHbIX Cpejax 6
Hroro no paspeny 54
Pasgen 5. PU3NYECKUI ITIPAKTUKYM
5.1 Du3nyeckui MpakKTUKyM 16 16
Htoro no paspeny 16
Pe3epBHOe Bpems 10
OBIIIEE KO/IMYECTBO YACOB I10 170 8 16

ITPOI'PAMME



11 KVIIACC

Ne HaumeHoBaHMe pa3/je/ioB U TeM POrpaMMbl
n/n

Pa3pen 1. OJIEKTPOJJMUHAMUKA

1.1 MarxHuTHoOe 1ose

1.2 DyeKTpoMarHUTHAast UHAYKIIMS

Htoro mo pa3peny

Pazpgen 2. KOJIEBAHUSA 11 BOJIHbBI

21  MexaHWuecKue KoaeOaHUs

2.2 DneKTpoMarHUTHBIe KonebaHus

23  MexaHuuecKue 1 3/IeKTPOMarHUTHbIE BOJIHBI
24 Ornruka

HToro no paspeny

Bcero

14
13
27

10
15
10
25
60

Pa3gen 3. OCHOBBI CITEITAJIbPHON TEOPUM OTHOCUTE/TbHOCTH

3.1  OcnoBbl CTO

Htoro no paspeny

Pa3pen 4. KBAHTOBAS ®U3UKA

41  Kopmycky/sipHO-BOJIHOBOH /1yasi3m

4.2  dusuka aToMma

4.3  ®usrKa aTOMHOTO sifipa ¥ 3/leMeHTapHBIX YaCTHUL]

HToro mo pa3peny

Paspen 5. 9JIEMEHTBI ACTPOHOMUNU U ACTPOPU3NKHU

5.1  DjeMeHThl aCTPOHOMHUH U aCTPOPU3UKHI

Htoro no pa3peny

Pasaen 6. ®PU3NYECKU ITIPAKTUKYM

6.1  ®uszuyeckuii MPaKTUKYM

Htoro mo pa3peny

Paspen 7. OBOBITAIOIIEE ITOBTOPEHUE

7.1  CucremaTtusauus v 06001ieHre TPeMEeTHOTO COZiep>KaHUs U OIIbITa
JieaTeIbHOCTH, MPUOOPeTEHHOTO TIPH M3yueHnH Kypca ¢usuku 10 — 11
KJIaCCOB

HToro no paspeny

Pe3epBHoOe Bpems

5
5

15
5
5

25

12
12

16
16

15

15
10

KosmmuecTBO uacos

KontposnbHble
paboThI

ITpakTrueckue
paboThl

16

JekTpoHHbIE (HH(POBHIE)
oOpa3oBaTe/IbHBIE PecypChl



OBLIEE KO/IMYECTBO YACOB I10 ITPOI'PAMME 170 4 16
INOYPOYHOE INITAHUPOBAHUME
10 KJIACC
No Tema ypoka KoJinuecTBo yacoB Hara OJIEKTPOHHbIe
n/n Bcer | KoHtposbHble | IIpakTuyeckue | H3yUeHHUs LU@poBbIe
0 paboThI paboTbl obpa3oBaTe/ibHbIe
pecypchl
1 ®dusurka — PyHZamMeHTaIbHasi HayKa 0 MpUpojie 1
2 HayuHblii MeTo/| TO3HaHUS YU METO/Ibl UCCTIeJOBaHUS (PU3NUYEeCKUX 1
SIBJIEHUU
3 OJKCMEPUMEHT U TEOPUS B MIPOLIeCCe MO3HAHUS TIPUPOAbI. 1
HabnroieHre v 9KCIIePUMEHT B (hH3HKe
4 Crioco0bl M3MepeHus] GU3UUeCKUX BeJTUUHH 1
5 A6comtoTHasi U OTHOCUTETbHAS TIOTPeIHOCTH U3MepeHUi 1
(bU3HMUYeCKHX BeJTMUMH
6 MogenvpoBanue B (pusuke. Posb U MecTo pU3MKHY B 1
(hopMHpOBaHUM COBPEMEHHOM HayUHOU KapTHHBI MUPa, B
MIPaKTUUECKOH 1eaTe/IbHOCTH JII0/ler
7 Mexannueckoe npukeHue. Crucrema orcueta. OTHOCUTE/TBHOCTD 1
MeXaHUUYeCKOoro ABvyKeHus. [IpsiMasi u obpaTHasi 3ajjaun
MeXaHUKHU
8 Pasiyc-BeKTOp MaTepyabHOM TOUKHU, ero MPOeKLUA Ha OCU 1
kKoopauHar. Tpaekropus. [lepemerjenre. CKopocTs. Mx
MPOEKLMY Ha OCU KOOPAUHAT
9 PaBHOMepHOe npsiMo/iMHelHOoe ABwkeHue. ['paduueckoe 1
OMKcaHre PaBHOMEPHOI'0 MPSIMOJIMHEWHOTO [IBHKEHUST
10 | CnoxkeHue nepemellleHU U CKopocTeil. PellieHue 3aiau 1
11 | HepaBHOMepHOe ABW)KeHHe. MTHOBEeHHasi CKOPOCTh. Y CKOPEHUE. 1
[TpsiMoTMHeHOe JBU)KeHHeE C TTIOCTOSIHHBIM YCKOPEHUEeM
12 | 'padmueckoe onvcaHue NMPSIMOJIMHENHOTO [IBM)KEHUS C 1
TIOCTOSIHHBIM YCKOpeHueM
13 | CobogHoe nazieHye. Y CKOpeHre CBOOOTHOTO TIa/[eHHUS. 1
3aBUCUMOCTb KOOPAMHAT, CKOPOCTH, YCKOPEHHsI OT BDEMEHU U UX
rpaduKu
14 | IBwKeHHe Tejia, OPOIIEHHOTO M0/ YTJIOM K TOPU30HTY 1




15

KpuBosnuHeliHoe BW>KeHUe. [IBrKeHre 10 OKPY>KHOCTH.
YrnoBas u nuHeliHasa ckopocTs. [lepuos 1 yacToTa.
LleHTpOCTpeMHUTEIbHOE U ITOJTHOE YCKOPEHUe

16 | KonTposbHasi pabora no teme "KuHemaruka"

17 | IlepBbiiBakon HetoToHa. VIHepijanbHble CUCTeMBI OTCUETA.
[IpuHuwmn oTHOCKUTENBLHOCTH ['anunes. HevHeprianbHble
CHUCTeMbI OTCU€Ta

18 | Cuna. PaBHOgelicTBYO11las cysia. Bropoii 3akoH HbroToHa.
Macca

19 | B3aumoperictBue Tesn. TpeTuii 3akoH HbtoTOHa

20 | ITpyHLMO CyIepriosyLiiy CUjl. PelieHue 3a7ja4 Ha IpUMeHeHue
3aK0HOB HbroTOHA

21 | 3aKOH BCEMUPHOI0 TArOTeHUsl. DKBUBAJIEHTHOCTh
rPaBUTAI[MOHHOW U MHEPTHOW MacChl

22 | Cuia TSDKeCTH U YCKOpeHHe CBOOOTHOTO Ta/IeHUsT

23 | [ABwkeHue HeOeCHBIX TeN M X UCKYCCTBEHHBIX CITyTHUKOB.
[TepBast KocMHUUeCKasi CKOPOCTb. 3aKoHbl Keriepa

24 | Cusa ynpyroctu. 3akoH ['yka. Bec Tena

25 | Cuna tpenust. [Ipupoza v BUAbI CUl TpeHUs. [IBH)KeHUe B
JKAJKOCTH Y Tra3e C YUYETOM CHUJIbI COTIPOTUBJIEHUSI CPeJIbl

26 | HaBnenue. I'mapocratruueckoe aasjaeHve. Cuna Apxume/a

27 | AbcosroTHO TBepzoe Teno. [TocTynareibHOe U BpalllaTebHOe
JIBIDKeHMe TBepJoro Tesa

28 | MoMeHT Cu/bl OTHOCUTE/IBHO OCU BpallieHus1. [11euo cusbl

29 | CnoxeHue cujl, IPUIOXKEHHBIX K TBepPAOMY Tesly. LIeHTp TsKeCcTH
Tesia. Y CJIOBYsI paBHOBeCHsl TBepAoro Tesa. Buzbl paBHOBeCust

30 | Peienue 3agau

31 | KonTponbHas pabota 1o teme "/ruHamuka. CTaTHKa TBEpP/[OTO
Tesa"

32 | imnynibc MaTepranbHOM TOYKH, CUCTEMbI MaTepPUa/IbHBIX TOYEK.
LleHTp Macc cucTembl MaTepuabHbIX TOuek. Teopema o
JBWKEHUHU LieHTpa Macc

33 | Ammysibc cyibl ¥ M3MeHeHue UMITyJIbca Tejla. 3aKOH COXpaHeHUs
HMMITy/IbCa. PeakTHBHOe BU)KeHHe

34 | MoMeHT umnyJ/ibca MaTepuaabHOM Touku. [IpescraBieHue o




COXpaHEHHWKY MOMEHTAd MMITYyJIbCad B II€HTPAJIbHBIX ITOJIAX

35 | Pelienue 3ajau 1

36 | Pabora cuibl Ha MajJioM ¥ Ha KOHEUHOM TepeMelieHHH . 1
I'pacrueckoe mipe/icTaBaeHre PaboThl CHIIb. MOIITHOCTD CHJIBI

37 | Kuneruueckas sHeprusi. Teopema 00 U3MeHeHUH KUHETHUeCKOU 1
SHEPruy MaTepuaabHOU TOUKU

38 | [loTeHUManbHbIE U HeMTOTeHLMaIbHbIe CUibl. [loTeHIManbHas 1
sHeprus. Bropasi KocMHuueckasi CKOpOCThb

39 | TpeTbst KocMUYecKasi CKOPOCTb. CBsi3b pabOThI 1
HEIOTeHL[Ma/TbHbIX CUJI C U3ME@HEeHHeM MeXaHWUYeCKOW SHepruu
CUCTeMBI TeJl. 3aKOH COXpaHeHUsl MeXaHUYeCKOW SHePruu

40 | Ynopyruve v Heyripyrue CTOJIKHOBeHUs. Y paBHeHUe bepHy/um a1 1
W/1ea/IbHOM KUJKOCTU

41 | KontponbHas paboTa 1o Teme "3aKOHbI COXpaHeHHs B MeXaHUKe" 1

42 | Pa3BuTHe TIpe/ICTaB/JIeHUM O TIPUPOZe TeryioThl. OCHOBHBIE 1
nosioxkeHuss MKT. [Tnddysusi. BpoyHOBCKOe 1BHKeHHe

43 | Crpoenue ra3o00pa3HbIX, )KUAKUX U TBePAbIX Tesl. XapakKTep 1
JIBIDKEHMS U B3aUMO/IeMCTBUSI UaCTHL] BellleCcTBa

44 | Macca 1 pa3mepsl MoJieKy.1 (ATOMOB). KosmmuecTBoO BelljecTBa. 1
[TocTosiHHasi ABorazipo

45 | Temneparypa. TerioBoe paBHoBecuHe. I1Ikana Llenbcus 1

46 | Pemtenue 3asau 1

47 | NpeanbHbli ra3. ['a30Bble 3aKOHbI 1

48 | YpaBHeHue MeHjeneeBa-KnaneiipoHa. PertieHue 3a/jau 1

49 | AGcosmoTHas Temnepatypa. 3akoH JlaibToHa 1

50 | M3omporueccs! B ueanbHOM rase C HOCTOSSHHBIM KOJIMYeCTBOM 1
BelllecTBa

51 | I'padmueckoe rpefcTaB/ieHre U30MPOLIECCOB: U30TEPMa, 1
r30xopa, u3obapa

52 | OcHoBHoe ypaBHeHue MKT 1

53 | Pelienue 3ajau 1

54 | CBs3b abCOMIOTHOM TeMIIepaTypbl TEPMOJUHAMHUECKON CUCTEMBI 1
CO Cpe/iHel KWHeTHUUeCKOM SHeprueii mocTymnare/ibHOro
TeIJIOBOT'O JIBUKEHUSI e€ yaCTHUL]

55 | Ob6o61ieHye ¥ cucTeMaTH3alys 3HaHui 1o teme "OcHoBel MKT" 1

56 | KontposibHasi pabota 1o teme "OcHoBbl MKT" 1




57 | TepmoguHamuyeckasi cucteMa. 3a/laHyie BHEIIHUX YCJIOBUM 711 1
T/l cuctembl. BHelliHWe ¥ BHYTPeHHUe TlapameTpsl. [lapameTpsl
T/I cuctembl Kak CpeiHUe 3HaUeHUs] BeJTMUMH, OMUCHIBAIOLUX eé
Ha MHUKDOCKOIIMYECKOM YPOBHe

58 | HyneBoe Hauasio TepmosguHaMuky. CaMOIIpOU3BOJIbHAS 1
penakcanus T/l cucTeMbl K TETJIOBOMY PaBHOBECHIO

59 | Mogenb vjeanbHOro rasa B TepMOJMHaMUKe. Y CJIOBUS 1
TIPUMEHUMOCTH 3TOU MOJeNu

60 | YpaBHeHue MeHzeneeBa-KnaneiipoHa v BeipakeHue Jj1si 1
BHYTPEHHEN SHepPruu

61 | BoipakeHue [i/is BHyTPeHHeW SHePrUM OJJHOATOMHOT'O 1
neanbHOro rasa. KBasucratuueckue M HeCTaTUUeCKHe MpOLeCChl

62 | DyemeHTapHasi paboTa B TepMOZMHAMUKe. BriurcieHre paboThI 1
1o rpa¢uKy nporecca Ha pV-guarpamMmme

63 | Terutonepeaua Kak criocob u3MeHeHUs] BHYTpeHHel sHepruu T]] 1
cucTeMbl Oe3 coBepleHHs1 pabOThI

64 | KoHBeKLs, TENJIONPOBOJHOCTb, U3/TyUeHUE 1

65 | KomuecTBo TerioTel. TeryioéMKOCTh Tesa. Y fienbHas U 1
MOJISIpHas TEeIJIOEMKOCTH Bell|eCcTBa. Y ie/ibHas TeryioTa
CropaHusi TOTIMBa

66 | PacuéT KoimyeCTBa TEMUIOTHI MPU TeIvionepesaye 1

67 | [TonsTtue 06 aguabarHOM rpoiiecce. [TepBbIit 3aKOH 1
TepMOJVMHAMUKHU

68 | KosmuecTBo TersioThl M paboTa Kak Mepbl H3MeHeHUsI 1
BHyTpeHHel 3Heprun T/l cuctemsl

69 | Bropoli 3aKOH TepMOJJMHAMUKH [I/11 PABHOBECHBIX U 1
HEPaBHOBECHBIX MpolieccoB. HeobpaTuMOoCTh PUPOIHBIX
TIPOLIeCCOB

70 | ITpyHUMIIBI fercTBUs TeryioBbIX MatuH. KIT/T 1

71 | MakcumasnbHoe 3Hauenue KITJ, [ukia KapHo 1

72 | Pemienue 3ajau 1

73 | DKOOrMyecKre acreKThl UCI0/Ib30BaHMs TeIJIOBBIX JABUTATe/eu. 1
TenioBoe 3arpsi3HeHMe OKpY>Karolllel cpe/ibl

74 | PelieHue 3a/jau 1

75 | O6o01ieHue U cucTeMaTU3allysl 3HaHUM TI0 TeMe 1

"TepmognHamuka. TernioBble MallIMHbL"




76 | KonTposibHas paboTa 1o Teme "TepmoauHamuKa. TerioBbie 1
MallUHbl"

77 | Ilapoobpa3oBaHue 1 KoHAeHcalus. VicriapeHue U KureHue. 1
Y enbHasi TEMyioTa MnapooOpa3oBaHMUs

78 | HacellljeHHbIe U HeHaCbIleHHbIe [1apbl. KauecTBeHHas 1
3aBMCUMOCTb IJIOTHOCTH U [JaBJ/IeHUs] HAChIILIeHHOr O apa OT
TeMIlepaTyphbl, UX He3aBUCUMOCTh OT 00bEéMa HaCHILL[eHHOTO
rapa. 3aBUCMMOCTb TeMIiepaTypbl KUIeHUs! OT [jaB/IeHUs B
JKUJKOCTHU

79 | BraxxHocTb Bo3ayxa. AGCOFOTHAsE ¥ OTHOCUTE/TbHASI BJIA’KHOCTh 1

80 | Pemenue 3amau 1

81 | Teépmoe Teno. Kpucraninyeckue U aMmopgHble Tesa. 1
AHM30TpONUs CBOWCTB KPHCTAJIJIOB

82 | [lnaBneHvie ¥ KpUCTa/UIU3aLUs. Y Ae/ibHas TeryioTa IJlaB/IeHUsl. 1
Cy6sMariusi

83 | Hedopmaiuu TBEpAOro Tena. PacTsokeHue u cxkatue. CIBUT. 1
Mopayns FOura. Ipesen ynpyrux aedbopmaiiuii

84 | TerioBOe paciivpeHHe XUAKOCTeH U TBEPABIX TeJl. 1
AHTrapMOHH3M TeIIOBBIX KO/ie0aHMii YaCTHI] BelllecTBa

85 | Ilpeobpa3oBaHue 3Hepryu B ha30BbIX Mepexoax 1

86 | YpaBHeHMe TerioBOro banaHca 1

87 | Pemmenue 3aau 1

88 | IToBepxHOCTHOe HaTspKeHUe. KanuiuisspHble sBieHus. [laBieHue 1
T10/] ICKPUBJIEHHOU [MOBEPXHOCTBIO KUAKOCTU. Dopmyia
Jlannaca

89 | O6o6IieHMe ¥ cUCTeMaTH3alys 3HaHUM 110 TeMe "ArperaTHbie 1
COCTOsIHMS BeljecTBa. Pa3oBble repexo/bl”

90 | KonTponbHasi paboTa 1o Teme "ArperatHble COCTOSTHUS 1
BeljectBa. ®a3oBble repexobl”

91 | DneKTpu3alys Tesl U eé MposiB/IeHUsl. DJIeKTpUUecKuii 3apsiz. [IBa 1
BU/Ia 3JIEKTPUUECKUX 3apsi/ioB. [IpoBOJHUKY, AU3IEKTPUKU U
TOTYNIPOBOJAHUKY

92 | DyieMeHTapHBIN 371eKTPUYECKUH 3aps/l. 3aKOH COXpaHeHusl 1
3/IeKTPUUECKOr0 3apsiia

93 | B3aumogeiicTBue 3apsifioB. TouyeuHble 3apsifibl. 3aKOH KysoHa 1

94 | Pemenue 3a/1a4 1




95 | Dnektpuueckoe nose. Ero fgelicTBre Ha 3/1eKTpUYeCKre 3apsifibl 1

96 | Harpspk€HHOCTB 371eKTpuuecKoro noss. [Ipo6HbIii 3apsiz. JIuHuM 1
HaIpspKEHHOCTHU 371eKTpruyeckoro noss. OgHopogHoe
37IeKTPUUEeCKOe ToJIe

97 | IloTeHMa/IbLHOCTD 3/IEKTPOCTaTUUeCKOro 1oJist. Pa3HOCTh 1
TOTEHL[Ma/IOB U HalpsUKeHHe

98 | [loTeHuManbHas SHePrus 3aps/a B 371eKTPOCTaTUUECKOM I0JIe. 1
[ToTeH1Man 3/1eKTPOCTAaTUUECKOTO MOJIsI

99 | Ces3b HaNPSKEHHOCTH TOJIS1 U Pa3HOCTU MOTEHL[HUAJIOB 151 1
371eKTPOCTaTUYEeCKOrO TOJIst

100 | IMpuHLUI CyNeprio3ULIUM 3/IeKTPUUYECKUX T0J1ed 1

101 | PerieHue 3ajau 1

102 | ITone ToueuHoro 3apsijia. [Tosie paBHOMEePHO 3apsi>KeHHOU chephl 1

103 | ITosile paBHOMEPHO 3apsHKEHHOT0 10 00bEMY I11apa. [Tose 1
pPaBHOMEPHO 3apsDKeHHON 0eCKOHEeUHOM TJIOCKOCTH

104 | IIpOBOAHUKM B 3/IEKTPOCTAaTUUECKOM T10J1€. Y C/IOBHEe PaBHOBECHS 1
3aps/i0B

105 | [IM31eKTPUKHU Y TIOJIyITPOBOJHUKHU B 3/IEKTPOCTAaTUUECKOM T10J1e 1

106 | KongeHncarop. D/1eKTpOEMKOCTb KOH/leHCcaTopa. D/1eKTPOEMKOCTh 1
TIJIOCKOT0 KOHZIeHcaTopa

107 | IlapanienbHOe coeIMHEHVE KOHIeHCAaTOPOB 1

108 | ITocnemoBaTenbHOE COeMHEHWE KOHEHCAaTOPOB 1

109 | OHeprus 3apsyKeHHOr0 KOHJIeHCaTopa 1

110 | Pemrenue 3azau 1

111 | [ABWyKeHHe 3apsyKeHHOM YaCTULIbl B OJHOPOIHOM 3JIEKTPUUECKOM 1
rosie

112 | Pemienue 3aziau 1

113 | O60b1ieHMe U CHCTeMaTH3aLMs 3HaHU TI0 TeMe " DIeKTpruueckKoe 1
nose"

114 | KonTposibHast pabota o Teme "DjieKTpUUeckoe rosie" 1

115 | Cuna Toka. ITocTosiHHBIN TOK. Y CJIOBUSI CYII[eCTBOBaHUS 1
TIOCTOSIHHOTO 37IeKTPUYECKOro TOKa

116 | Vcrounuku Toka. Hanpspkenue u 3/1C 1

117 | 3akoH Oma /i1 yyacTKa Lelu. JJIeKTpUYeCKOe CONPOTHUBIIEHNE 1

118 | 3aBUCUMOCTB COTMIPOTUBJ/IEHHS OJHOPOAHOIO IPOBOJAHUKA OT ero 1

AJIMHBI Y TIJIOIAdAH TIOIMEepevyHOoro ceyeHusd




119 | ¥ gensHOoe conpoTuB/eHre BelecTsa. Pelenuve 3azau 1
120 | ITocnemoBaTenbHOE, Mapasie/ibHOe, CMeIllaHHOe COeJMHeHHe 1
NIPOBOJHUKOB
121 | PacuéT pa3BeTB/IEHHBIX 3/IeKTPUUECKUX 1iemel. [IpaBuia 1
Kupxroga
122 | PemreHue 3aziau 1
123 | PaboTa 3/eKTprueckoro Toka. 3akoH Ixoyssi —JIeHija 1
124 | PelueHue 3asau 1
125 | MOLLHOCTB 3/IeKTPUYECKOTr0 TOKa. TersioBas MOLLHOCTb, 1
BblZlesisieMasl Ha pe3ucTope
126 | PeiteHue 3aziau 1
127 | 31C 1 BHyTpeHHee COIPOTHBJIEHHe NCTOYHUKA TOKa 1
128 | 3akoH OMa fij1s1 TTOTHOM (3aMKHYTOM) 3/71eKTPUUeCKOM 11eMu 1
129 | Pemenue 3ajau 1
130 | MoOIHOCTh HCTOYHUKA TOKA 1
131 | KopoTKoe 3amMbIKaHUe 1
132 | KonzieHcaTop B Ljery IOCTOSIHHOTO TOKa 1
133 | PemreHue 3aau 1
134 | Pemenue 3agau 1o teMe "[1oCTOSIHHBIN 371eKTPUYECKUM TOK" 1
135 | Pemrenue 3agau no teme "TIOCTOSTHHBIN 371€KTPUUECKUN TOK'" 1
136 | Pewienue 3agau no teme "I10CTOSIHHBIN 3/1eKTPUYECKUM TOK" 1
137 | Ob6ob11eHre U cucTeMaTH3alUs 3HaHUH 10 TeMe "TToCTOSTHHBIN 1
371eKTpUUeCKuil TOK"
138 | KontposbHast pabota o Teme "[TOCTOSIHHBINM 3/I€KTPUUECKUIMA 1
TOK"
139 | DnekTpuueckast IpOBOAUMOCTb Pa3/IMUHbIX BellleCTB. 1
OIeKTpUUYecKnid TOK B MeTasiiaXx. CBepXIIPOBOIUMOCTh
140 | DnekTpUueCcKuii TOK B paCTBOpax U pacrijiaBax 3/IeKTPOJIUTOB. 1
3akoHbl Papajies IJisi 371eKTPOJIN3a
141 | DnekTpyUyeckui TOK B rasax. [1nasma 1
142 | DnekTpUUeCKWH TOK B BakyyMme. BakyyMHbie IprOOpbI 1
143 | DyieKTpUYeCKU TOK B MOJYTPOBOAHUKAX 1
144 | TlonynpoBOJHUKOBBIE TTPUOOPHI 1
145 | ®usnueckuii MPaKTUKYM 110 TeMe "VI3MepeHUe CUIbI TOKA U 1

Hallps>KeHWs B el MOCTOAHHOI'O TOKd IMPpH IMTOMOIIH




AHAJIOTOBBIX U LIU(POBBIX U3MEPUTETBHBIX TTPUOOPOB" UK
"3HaKOMCTBO C 11dpoBoii 1aboparopueii o dusvke. [IpumepsI
v3MepeHust pU3NUeCKUX BeJTMUMH TIPU TTOMOIIU KOMITbIOTEPHBIX
JATUUKOB"

146

®dusnyeckuil MPakTUKyM 1o Teme "VI3yuyeHre HepaBHOMEPHOTO
JIBUDKEHUSI C 11eJIbI0 OTpe/iesieHrsi MTHOBeHHOM CKOpocTH"

147

®dusnyeckuii NpakTUKyM 1o Teme "V3MepeHue yCKOpeHHs IIpU
NIPSIMOJIVHENTHOM paBHOYCKOPEHHOM [IBM)KEHUM 10 HaK/IOHHOM
1710ckoCcTU" UK "McceoBaHue 3aBUCUMOCTH ITyTH OT BpeMeHU
TPU PaBHOYCKOPEHHOM JBUXEHUN "'

148

®dusnyeckunii MpakTUKyM 1o Teme "Vi3MepeHHe yCKOpeHUsI
cBobOoHOTO Ta/leHus” win "V3yueHne ABV>KEHUS Tea,
OpOIIIEHHOT0 TOPU30HTAJIBHO"

149

®u3nueCcKuil NPakTUKYM IO TeMe "VI3yueHue ABMWKEHUS Tesla Mo
OKDPY>KHOCTH C MOCTOSIHHOU 10 MOZYJ/TFO CKOPOCTbIO" /U
"HicceioBaHe 3aBUCUMOCTH TIepHo/ia 0OpalieHusi KOHUIeCKOTO
MasiTHUKA OT ero rnapaMmeTrpos"

150

®u3nuecKuil NpakTUKyM 10 TeMme "V3mepeHue
PaBHOZIENCTBYIOLIeN CUJIBbI TIPU JABW)KeHUU OpycKa 1o HaK/IOHHOMN
TUI0CKOCTU" WK "[IpoBepKa rurnoresbl 0 He3aBUCUMOCTU
BpeMeHH /IBWKeHUst OpycKa 1o HaK/IOHHOM TJIOCKOCTU Ha
3a/laHHOe PAaCcCTOsIHUE OT ero Macchl”

151

®u3nueckuil MpakTUKyM 110 TeMe "ViccienoBaHue 3aBUCUMOCTH
CWJI yIIPYT'OCTH, BO3HUKAIOLLMX B MPY>KVHE U Pe3UHOBOM
obpa3ije, oT ux Aedopmaru’ win "M3yueHue BUKEHUS
CHCTEMBI TeJl, CBS3aHHBIX HUTBIO, TIEPEKUHYTOMN uepe3 ErKun
6710K"

152

dusnueckuii NpakTUKyM 1o TeMe "Vi3mepenue kKo3ddureHTa
TPeHUs 110 BeJIMUKHe YIJI0BOro KO3 duLrieHTa 3aBUCUMOCTH
Frp(N)" wm "UccnemoBanue ABWKeHUst OpycKa 10 HaK/IOHHOH
MIJIOCKOCTH C NTepeMeHHbIM K03 GULIeHTOM TpeHUs'" UIu
"M3yueHue ABM)KeHUs Ipy3a Ha Bajly C TpeHueM"

153

W3UUYEeCKWI MPaKTUKYM T10 TeM nefloBaHUe YCII0BUM
dusuyec a o Teme "VccieoBaHue ycio
paBHOBecCHs TBEPLOro TeJla, UMeOLLlero 0Ch BpalljeHus" Win
"KoHcTpyupoBaHue KPOHIITEHHOB U PaCuéT CUJI yTIPYrocTy' Un
"M3yyeHne yCTOMUYMBOCTH TBEPAOIO Tesa, UMEIOLero iowmaib




onops!"

154

®u3nuecKuil MpakTUKYM 110 TeMe "VI3MepeHUe UMITY/IbCa TeJla 1o
TOPMO3HOMY IyTH" WK "VI3MepeHue CUJIbI TITH, CKOPOCTH
MO/IeJTH 37IEKTPOMOOW/ISI ¥ MOIITHOCTU CHJIBI TSTU" WK
"CpaBHeHMe U3MEeHeHUs UMITy/IbCa TeJla C UMITYJIbCOM CUJIbI" WU
"UccegoBaHre coXxpaHeHUs1 UMITYJ/IbCa MIPU YIIPYTOM
B3auMoziencTBuun" i "VI3MepeHre KUHETUUECKOW SHePrUU Tesia
0 TOPMO3HOMY NyTH"

155

®dusnyeckuil MpakTUKyM 1o Teme "VI3ydyeHre U30TEPMHUYECKOTO
rpoiiecca (peKOMeH/]0BaHO MCIOJIb30BaHUe 111U POBOM
nabopatopun)" wiu "V3yueHre W30XOpHOTO Tporiecca’ Uiu
"W3yuenne nzobapHoro rnpoijecca” v "TIpoBepka ypaBHeHUs
COCTOSIHUA"

156

®du3nyeckuil MpakTUKyM 1o Teme "VI3MepeHue yaenbHOU
TeryIoEMKOCTH" WK "VccieoBaHye mpoliecca OCTbIBaHUS
BelrjecTBa" unm "MccienoBanue azpiabaTHOTO Tporjecca” UiaH
"M3yuyeHne B3aMMOCBSI3U SHEPTUH MEXXMOJIEKYJIIPHOTO
B3aMMO/IeMCTBYS U TeMIlepaTypbl KUIEHHUs] )KUKOCTel"

157

®dusnyeckuil MpakTUKyM 1o Teme "V3yyeHre 3aKOHOMEPHOCTeN
WCIapeHust Xuakocren'" niu "VismMepeHue y/1e/IbHOM TeIOThI
T/1aB/ieHus bja" win "V3yueHre CBOMCTB HaChIILIEHHbIX NTapoB"
nm "V3MepeHue abCOJTFOTHOM BI&XKHOCTU BO3/lyXa U OIleHKa
Macchbl 11apoB B ToMelleHUH'". VI3MepeHne ko3¢ ¢uieHTa

IIOBEPXHOCTHOI'O HATSAXKEHHUA

158

du3ryeckuil MpakTUKyM 1o Teme "HabsitojeHue npeBpaiieHust
SHEepruu 3apsUKeHHOT0 KOHZeHCaTopa B SHEePTUI0 U3/TyUYeHUs
ceetoguoga" win "M3yueHue ripoTeKaHusl TOKa B LI,
coflepxkaitier KoHzeHcarop" uam "PacnpesieneHue pasHOCTU
TOTeH1[MaIoB (HarpsbKeHus1) TIPU MOoCc/e0BaTe/IbHOM
COeJIMHEeHUM KOH/IEHCaTOpOB"

159

®u3nuecKuil MpakTUKYM 10 TeMe "ViccneoBaHUe CMelllaHHOTO
CcoeJIMHeHUs pe3uCcTopoB” M "V3sMepeHue yienbHOro
COTPOTUBJ/IEHUS TIPOBOAHUKOB" v "MccienoBanme
3aBMCUMOCTH CUJ/IbI TOKA OT HATIPSDKEHUS [1JIs JIAMIIbI
HaKaauBaHUs"

160

du3nyeckuii MpakTUKYM 10 TeMe "HabsromeHne 3nekTpomsa’




wiy "V3MepeHue 3apsija OAHOBA/IEHTHOI'O UOHA" WU
"WccnenoBanue 3aBUCUMOCTH COTNIPOTHBIIEHHSI TEPMOPe3UCTopa
oT Temniepatypsl" win "CHATHE BOJIbT-aMIIepPHOU
XapaKTepUCTHUKU Iroza"

161 | Pe3epeHbIii ypok. O60OII€HHE U CUCTeMaTU3alMsl 3HAaHUH T10 1
TeMme "KuHemaTuka"

162 | Pe3epBHbIii ypoK. O600IIeHHE U CUCTeMaTHU3alMsl 3HaHUH T10 1
Teme "TuHamMuKa"

163 | Pe3epBHbIii ypoK. O600III€HHE U CUCTeMaTU3alMsl 3HaHUH T10 1
Teme "CraTvKa TBepIoro tena"

164 | Pe3epeHbiii ypok. O6006IIIeHNe U CUCTeMaTHU3aLUs 3HAHUM T10 1
Teme "3aKOHbI COXPAaHEHUSI B MeXaHUKe"

165 | Pe3epeHbiii ypok. O6006IIIeHMe U CUCTeMaTHU3aLUs 3HAHUM T10 1
TeMe "OCHOBBI MOJIEKY/ISIPHOKMHETUUECKOM Teopun”

166 | Pe3epeHbiii ypok. O6006IIIeHNe U CUCTeMATHU3ALUs 3HAHUM T10 1
teMme "TepmogrHamuka. TernsioBble MaliMHb!"

167 | Pe3epeHbiii ypok. O6006IIIeHMe ¥ CUCTeMATH3ALUS 3HAHUM T10 1
TeMe "ArperaTHble COCTOsiHUA BelljecTBa. Pa3oBble nepexoss!”

168 | Pe3epeHbiit ypok. O600IIeHHe 1 cCTeMaTU3alysl 3HaHUH T10 1
TeMe "DeKTprueckoe mnosie"

169 | Pe3epeHbiit ypok. O600IIeHHe 1 CHCTeMaTHU3alvsl 3HaHUH T10 1
TeMe "[10CTOSIHHBIN 371eKTpUYeCKui TOK"

170 | Pe3epBHblii ypok. O600111eHre 1 cCTeMaTU3aLsi 3HAaHUH T10 1
TeMe "TOKM B pa3/IMuHbIX cpefax"

OBLIEE KOJIMYECTBO YACOB II10 [TPOI'PAMME 170




11 KJIACC

Ne Tema ypoka KoyuectBo yacos [Hara ONeKTPOHHbIe
/1 Bcero | KontposbHeie | IlpakThueckue | M3ydeHHsI 1udpoBbie
paboThi paboThi obpa3oBaTe/ibHbIE
pecypchl
1 B3aumogeiicTBUe OCTOSIHHBIX MarHUTOB U TPOBOJHUKOB C 1
TOKOM. MarauTHoe nosie. ['uriore3a Amriepa
2 BekTop MarHuTHON UHAYKLMU. [IpuHLMO CyneprosyLun 1
MarHMTHBIX IoJiel. JIMHMM MarHUTHOW MHAYKLIAN
3 MarHuTHoe 1oJjie IPOBOAHMKA C TOKOM. OnbIT JpcTesia 1
4 Cwuia Amriepa, eé HarpaBjieHHe ¥ MOJY/JIb 1
5 Peitienue 3anau 1
6 [TprMeHeHHe 3aKOHa Amriepa. JJeKTpOU3MepUTesbHbIe TPUOOopPbI 1
7 Cuna JlopeHija, eé HanpaB/ieHWe U MOAYJIb. [IBrKeHue 1
3apsDKeHHOM YaCTHULbl B OJHOPO/IHOM MarHUTHOM I10J1e
8 Peluienue 3asau 1
9 Pabora cuiel JIopeHija 1
10 | Perienue 3ajau 1
11 | MarauTHoOe 11os1e B BelllecTBe. @eppoMarHeTHKH, rnapa- u 1
JlMaMarHeTUKU
12 | OcHoBHbIe cBOMCTBA (peppoMarHeTKoB. [IpriMeHeHMe 1
(heppoMarHeTHUKOB
13 | Pemenue 3ajiau 110 Teme "MarHuTHoe noJie" 1
14 | Pemenue 3amau no TeMme "MarHutHoe 1ose" 1
15 | SIBneHue 3neKTpoMarHUTHOU MHAYKLMU. [I0TOK BekTOpa 1
MarHMTHOM UHJYKLIMU
16 | 91C unAyKUUU 1
17 | 3aKOH 2/IeKTpOMarHuTHOW UHAYKIMU Papaziest 1
18 | BuxpeBoe ssiektpuyeckoe rose. Toku Pyko 1
19 | 3AC MHAYKIIMA B JBWXKYIUXCS TPOBOJHUKAX 1
20 | PemieHue 3a/iau 1
21 | TlpaBuio JleHua 1
22 | IeayKTMBHOCTB. KaTtyllika MHAYKTUBHOCTY B LielH ITIOCTOSIHHOI'O 1

TOKad




23 | fiBnenue camouHayKuuu. 3/JC caMOUHAYKLIUA 1

24 | DHeprusi MarHUTHOTO MOJISi KATYLIKU C TOKOM. 1
OIeKTPOMarHUTHOe T10J1e

25 | Pemenue 3aau 1

26 | O6oO0IIIeHHe ¥ CUCTeMaTHU3alMsl 3HAaHHUH T10 TeMe 1
" DJIeKTPOJMHAMHUKA"

27 | KoHTposibHasi paboTa 1o Teme "OyieKTpoAMHAMUKA" 1

28 | KonebarenbHas cuctema. CBOOOIHBIE KOJIeOaHHSI. 1
["apMoHHUYeCKHe KoJ/leOaHuUs

29 | Kunematrueckoe U IMHAMUYECKOe OMMCAaHKe KoaebaTe/TbHbIX 1
JIBYDKEHUM

30 | DHepreTuyeckoe ornvcaHue. BbIBOJ AMHAMUUECKOIO ONKUCAHUSA 1
rapMOHUYeCKHX KoeOaHU U3 UX SHePreTUYecKoro v
KMHEMaTUYeCKOro OMUCAHUsI

31 | Ammartyza v dasa KonebaHui 1

32 | Ilepuopa v yacToTa KonebaHui. [lepros Maibix CBOOOHBIX 1
KosiebaHMI MaTeMaTUUeCcKoro MasiTHUKaA. [lepros cBOOOIHBIX
Kosie0aHUl MPY>KUHHOTO MasTHUKA

33 | 3aryxatoime KosebaHus. BeiHyKIeHHbIe KosiebaHusi. Pe3oHaHC 1

34 | ABtokosiebaHust 1

35 | Pewienue 3asau 1

36 | Ypok-KoHbepeHiys "MexaHnueckue KomebaHusI B My3bIKa/TbHBIX 1
WHCTpyMeHTax"

37 | O06ob1IeHre ¥ ccTeMaTH3al[|sl 3HaHWH 10 TeMe "MexaHuJyecKue 1
KosiebaHus"

38 | DnekTpomarHuTHbIe Kosiebanusi. KonebaTeibHbBIN KOHTYD 1

39 | ®opmysia TomcoHa. CBsi3b aMIUIUTY/bI 3apsi/ia KOH/jeHCaTopa C 1
aMIUTUTYZOM CHJIBI TOKA B KOjie0aTeTbHOM KOHTYpe

40 | 3aKOH COXpaHeHUs SHepruU B UflealbHOM Kose0aTeTbHOM 1
KOHTYype

41 | 3aTyxaroIiue 371eKTpOMarHuTHbIe KosiebaHus. BeIHY K /IeHHBIe 1
3/IEKTPOMAarHUTHbIE KOle0aHus

42 | [lepemeHHBIN TOK. Pe3ucTop 1 KOHZeHCcaTop B Liely IepeMeHHOr0 1
TOKa

43 | Karylika WHAYKTUBHOCTH B 1€ IEPEMEHHOI0 TOKa 1

44 | 3akoH Oma Ai/is1 371eKTPUYeCKOU 1ieny repeMeHHOr0 TOKa 1




45 | MOLHOCTb NTepeMeHHOr0 TOKa. AMIUIUTYHOe U [JeHCTBYoLee 1
3HaueHWe CUJ/Ibl TOKA Y HallpshKeHUsI

46 | Pe30HaHC B 3/1eKTPUYECKOM L1eNN 1

47 | PemmeHue 3amau 1

48 | UpeansHbliiEpancdopmarop. [1ponsBoacTBO, epefava v 1
notpebieHre 37IeKTpUUeCKOMBHeprum

49 | DKoyIorMYecKue pyUCKU MU MPOU3BO/CTBE 3/IeKTPOIHEPTUH. 1
KynbTypa ncrnonb3oBaHus 371eKTPOSHEPTUM B OBCEIHEBHOU
JKU3HU

50 | Pemenue 3ajau 1

51 | PereHue 3ajau 1

52 | O6001IeHue ¥ cUCTeMaTU3allvsl 3HaHWH T10 TeMe 1
"DJ/IeKTPOMarHUTHbIE KoJjle0aHus"

53 | MexaHuyeckue BO/JHbl. XapaKTepUCTUKN MeXaHUYeCKUX BOJIH 1

54 | CpoyicTBa MeXaHUYECKHUX BOJIH 1

55 | 3Byk. XapakTepuCTHKH 3BYKa 1

56 | MHdpasByk U yabTpasByk. LllymoBoe 3arpsi3HeHue OKpYy>KaroLeit 1
cpezibl

57 | PelieHue 3ajjau 1

58 | DyieKTpOMarHuTHbIE BOJIHBI. M3/TyueHre 3/1eKTPOMarHUTHBIX 1
BOJHH

59 | DHeprus 3/1eKTpOMarHUTHbLIX Bo/iH. CBOMCTBa 1
3JIEKTPOMAarHUTHBIX BOJH

60 | [lIkasa s/eKTpOMarHUTHBIX BOJIH. [IprimeHeHue 1
3/IEKTDOMAarHUTHBIX BOJIH B TEXHUKE U ObITY

61 | [IpuHLMIIBI paMOCBA3U U TeneBUAeHus. Pafrookarus. 1
ONeKTPOMarHWTHOE 3arpsi3HeHNe OKPY KaroLei cpefibl

62 | KonTponbHas pabota o Teme "KosiebaHHs ¥ BOTHBI" 1

63 | CBeT. 3aKOH IIPSIMOJIMHEMHOT'O pPaclipOCTpaHeHus CBeTa 1

64 | Pemenue 3asjau Ha IpYMeHeHYe 3aKOHA MPSIMOJIMHENMHOTO 1
pacrpoCcTpaHeHus CBeTa

65 | Orpakenue cBeta. [Tnockoe 3epkano. Chepuueckoe 3epKaso 1

66 | [Ipenomnenue cBeTa. AGCOMIOTHBIN U OTHOCHUTETBHBIN 1
T10KasaTesib rpesomsieHus. [loHoe BHyTpeHHee oTpa)keHue.
[TpefienbHBIN YroJ MOAHOTO BHYTPEHHET0 OTPayKeHUst

67 | PemieHue 3a/au Ha INpMMeHeHKe 3aKOHOB OTpakeHUs U 1




mpeJjioOMJIeHHs CBeTa

68 | Xopa nyueti B ipusMe. [ucnepcus cBeta. C/0O)KHBIM COCTaB 1
Genoro cBeta. Liget

69 | JIuH3bl. POKYCHOE PaCCTOSTHUE U ONTAYeCKasi CUJia JIMH3bI 1

70 | TTocTpoeHue M300pa’keHUH B IMH3aX U UX CUCTEMaXx. 1
YBesmueHue JIMH3bI

71 | PemeHue 3ajja4 Ha TIocTpoeHre n300paykeHH, MoTy4aeMbIX C 1
TIOMOLLBHO JIMH3

72 | I'na3 Kak onTuuyeckasi cuctema 1

73 | Pemenne 3azau. [Ipesensl npuMeHMMOCTHA FeOMeTPUUECKON 1
ONTUKHU

74 | CKOpPOCTb CBeTa U MeTO/ibl ee U3MepeHUst 1

75 | ucnepcus cBeta 1

76 | VinTepdepeHuus ceta 1

77 | KorepeHTHbIe NCTOUHHUKH. Y C/IOBHS HabO/MIO/IeHNsI MaKCUMYMOB H 1
MUHUMYMOB

78 | Pemienue 3ajau 1

79 | IlpumeHeHUe UHTep(epeHIIUU 1

80 | Iudpakius cBeta 1

81 | IudpakiuoHHas peliéTKa. Y c/ioBre Hab/II0[eHHUS TJIaBHBIX 1
MakKCHMYyMOB

82 | Pemmenue 3ayau 1

83 | IlonepeuHoCTh CBETOBBIX BOJIH. [losisipu3anius cBeta 1

84 | Pemmenue 3a/1au 1

85 | CBeTOBbIe SIB/IEHHMS B IIPUPO/Ie 1

86 | O6o6I1IeHNe U cUCTeMaTH3alys 3HaHWH 110 Teme "OnTuka" 1

87 | KonTtponbHast pabota o Teme «OnTHKa» 1

88 | I'paHuLbl MPUMEHUMOCTH K/IaCCUUECKON MeXaHUKU. 3aKOHbI 1
3J1eKTPOJMHAMHUKH U MPUHLIUIT OTHOCUTEJIbHOCTH

89 | INocTynaTel crieliiaibHOM TEOPUH OTHOCUTETbHOCTH 1

90 | IIpocTpaHCTBeHHO-BpeMeHHOM nHTepBa. [Ipeobpa3oBanus 1
JlopeHuja. ¥ cioBre NPpUUMHHOCTU. OTHOCUTETbHOCTD
O/IHOBPEMEHHOCTH. 3aMe/i/iIeHue BDEMEHU M COKpallleHHe [JJINHbI

91 | OHeprusi ¥ UMNYJIbC PEJISITUBUCTCKON YaCTULIbI 1

92 | CBsi3b Macchl C 3Hepruel ¥ UMNYyJ/AbCOM PesIITUBUCTCKON 1




UdCTHULIBI. BHEPFI/IH TTI0KOsA

93 | PaBHOBeCHOE TeI/I0BOE U3J/yYeHHe 1

94 | 3akoH cMmellleHus BuHa 1

95 | l'umoresa M. ITnaHka o kBaHTaX. @OTOHBI 1

96 | DHeprus ¥ UMMyJIbC GOTOHA 1

97 | @oroaddekt. OnbiTel A. I'. CTosieToBa. 3aK0HbI hoTo3ddeKTa 1

98 | YpaBHeHue DiiHiTeliHa A poroaddekTa. "KpacHas rpaHuiia” 1
doTordhdekra

99 | HaBnenue cBeta. OmnbiThl I1. H. Jlebenera 1

100 | BosHOBbIE CBOMCTBA YaCTHI] 1

101 | Bonusl fe Bpoiins. [JmHa BosiHb! e Bpotins u pasmeps! ob1actu 1
JIOKa/IM3aL1HY ABWKYIIEeNCs YaCTULIbI

102 | KopnycKy/sipHO-BOJTHOBOM ZIya/Iu3M 1

103 | dudpakiiys 3/1eKTPOHOB Ha KPUCTa/lIaxX 1

104 | Cneyuduka usmepeHuid B MUKpomupe. COOTHOLIEeHHs 1
HeomnpezenéHHocTel ['etizeHb6epra

105 | Pemienue rpaduyeckux 3ajay 1

106 | PemieHve pacuéTHbIX 3a/1a4 1

107 | KontposisHasi pabora o TemMam: "OcHoBel CTO", 1
"KopnycKynsipHO-BOJTHOBOM /iyain3m"

108 | OmbIThI O KCC/IEIOBAHUIO CTPOEHUS aToMa. [11aHeTapHas 1
Mozienib atoMa Pezepdopza

109 | IMoctynatsl Bopa 1

110 | Bugp! cnekTpoB. CrieKTp YpOBHeH 3HepruM aroma BoAopoJa 1

111 | CrioHTaHHOEe U BBIHY>K/IEHHOE U3/TyYeHue CBeTa 1

112 | Jlasep 1

113 | HyknonHast mogens siapa ['eiizenbepra-liBanenko. 3apsif 1 1
MaccoBoe yucso sgpa. Mi3oromnbl. PaioakTUBHOCTD

114 | 3akoH pagMoaKTUBHOrO pacrnaza. CBOWCTBa MOHU3UPYIOLLEro 1
v3yueHus. BnvsHue paji0aKTUBHOCTH Ha ’KMBbIE OPraHU3MBbI.
Ho3umeTpust

115 | DHeprus CBsi3V HYKJIOHOB B siipe. fliepHble cuibl. [ledeKT Macchbl 1
siapa. SlnepHble peakuuu. SifepHbie peakTopsl. [1pobeMsr
YIIPaBJ/IsIeMOro TePMOSIIEPHOI0 CUHTe3a. JKOJIOTHUYeCcKue
aCreKThbl Pa3BUTHS siIePHOU SHEPreTUKH

116 | MeToapbl perucTpaluyu U UCC/IeI0BaHMsI 3/IeMeHTapHbIX YaCTHII. 1




dyHaMeHTaIbHbIE B3aUMO/IeHCTBYSI. baproHbI, Me30HBI U
nerironsl. [1peacraBnenve o CtaHgapTHoi Mojenu. KBapk-
TJIFOOHHAsE MOJIe/Th aZlpOHOB

117 | ®u3uka 3a ripesenamu CTaHAapTHON Mozend. TémMHasi MaTepusi U 1
TéMHas 3Heprusi. EqMHCTBO (pri3rueckol KapTHHbI MUpa

118 | Dranbl pa3BUTHS aCTPOHOMUM. 3HaUeHUEe aCTPOHOMUU 1

119 | TIpMeHMMOCTb 3aKOHOB (PM3UKHU AJ1s1 0OBSICHEHUST TIPUPO/IbI 1
KOCMHUECKHX 00beKTOB. MeTO/bl aCTPOHOMUYECKUX
HCciieloBaHUN

120 | CoBpeMeHHbIe ONITUYECKUE TeJIeCKOIIbl, PaJU0Te/1eCKOIIbI, 1
BHeaTMOoC(epHasi aCTpPOHOMUSI

121 | Bup 3Bé3aHoro Heba. Co3Be3us, sipKUe 3BE3IbI, TI/IAHEThI, UX 1
BUJIMOe [IBYKeHUe

122 | ConmHeuHasi cucteMa. CosHije. ColHeUHasi akTUBHOCTb. 1
Vicrounuk sHepruu ComnHLa U 38837

123 | 3Bé37bI, UX OCHOBHBIE XapaKTepUCTUKU. [TuarpaMmma 1
" CrieKTpa/ibHbIN KJ1aCC — CBETUMOCTD"

124 | 3Be3/bl I71aBHOM MOC/Ie/10BaTe/TbHOCTH 1

125 | BHyTpeHHee cTpoeHue 3B€3/. CoBpeMeHHbIe Ipe/CTaB/IeHus O 1
TIPOUCXOXKAeHUU U 3Bo/roLiK CoJHLa U 3BE3/,. DTallbl )KU3HU
3BE3]

126 | Mneunsliit [1yTe — Haiua "anaktuka. Tunel ranakTik. YépHele 1
JbIPBI B 1IpaxX raJlakKTUK

127 | Bcenennasi. Pacuivipenvie BeenenHoi. 3akoH Xa66ma. Teopus 1
bonbiioro B3peiBa. PelMKTOBOE U3/TyueHue

128 | MacitabHasi cTpykTypa BceneHHoi. MeTarasiakTHKa 1

129 | HeperiéHHble mpob/eMbl aCTPOHOMUHU 1

130 | dusnueckuii MpakTUKYM 110 TeMe "VIcciieoBaHe MarHUTHOTO 1
T0JIs1 IOCTOSIHHBIX MarHuToB" wiu "ViccneoBaHre CBOMCTB
(dheppomarHeTrkoB" unm "MccienoBaHue 1elCTBUSI TOCTOSIHHOTO
MarHuTa Ha paMKy C TOKOM"

131 | ®usnueckuit NpakTUKyM 110 TeMe "V3mepeHue cuibl Ammepa” 1
Wiy "V3yueHre 3aBUCMMOCTU CUJIbI AMIiepa OT CUJIbI TOKA" Wv
"OnpejeneHye MarHUTHOM MHAYKLMM HAa OCHOBE U3MepeHUs
cunbl Amrnepa”

132 | ®usnueckrii NpakTUKYM 1o Teme "VcciejoBaHUe SIBJIEHUS 1




3/71eKTPOMAarHuTHOM UHAYKIMKU" WK "OnpejeneHre UHAYKLUA
BUXPeBOro0 MarHWUTHOIO moJis"

133

®u3ruecKuil MpakTUKyM 1o TeMe "ViccienoBaHNe sIBIeHUs
camouHAyKIuH'" wim "CO0opKa Mo/Ielii 37IeKTPOMarHUTHOTO
reHeparopa”

134

®dusnyeckuil MpakTUKyM 1o Teme "V3mMepeHue repuoja
CBOOO/HBIX KO/Ie0aHWH HUTSHOTO U MPY>KUHHOTO MasTHUKOB"

135

du3nuecKuil MpakTUKyM ro TeMe "IIpeobpa3oBaHue SHEPTUN B
NIPY’KUHHOM MasiTHHKe"

136

®u3nueCcKuil NpakTUKyM 1o TeMe "VicciesoBaHue epeMeHHOT 0
TOKa yepe3 110c/ej0BaTe/IbHO COeJMHEHHbIe KOH/IeHCaTop,
KaTyiiky u pe3uctop" win "VcciiegoBanrie paboThl HCTOYHHUKOB
CBeTa B 1[elY [IepeMeHHOro ToKa"

137

®u3nueCcKul NpakTUKyM 10 TeMe "VI3yueHue mapameTpoB
3BYKOBOM BOJIHBI"

138

dusnyecku NpakTUKyM 1o Teme "Vi3MepeHHe roKas3aress
ripesiomsieHust ctekna" win "TlomyueHne n300paXkeHHs B CCTEMe
Y3 IJIOCKOT'0 3epKaJjia v JIMH3bI"

139

®u3nuecKuil MpakTUKyM 10 TeMe "ViccnenoBaHue 3aBUCUMOCTH
(hOKyCHOT0 pacCTOSIHUS OT BellleCcTBa (Ha MpuMepe >KUJKUX
nuH3)" win "M3MepeHure (HOKYCHOTO PAaCCTOSIHUSI paCcCerMBarOIUX
JIMH3"

140

du3nuecKkui MpakTUKyM mno tTeMe "Habsropenue qudpakiyy,
VMHTepdepeHUY U MoJisipU3alyy ceera”

141

dusnyeckuil MpakTUKyM 1o Teme "OrnpeiesieHre UMITYJIbCa U
SHEepruM peITUBUCTCKUX YacTul] (1o gororpadusm TpeKoB
3apspKeHHBIX YaCTUL] B MAarHUTHOM MoJie)"

142

dusnyeckuil MpakTUKyM 1o Teme "VI3MepeHUe NOCTOSIHHOU
[TnaHka Ha ocHOBe uccieoBaHus poto3ddexra” unu
"NccnepoBaHye 3aBUCUMOCTY CUJIBI TOKA Yepes CBeTOAUO/ OT
HanpsbKeHus"

143

®u3nuecKuil MpakTUKyM 110 TeMe "ViccnenoBaHue CrieKTpa
pa3peXeHHOr0 aTOMapHOr0 BOAOPO/ia ¥ U3MepeHre MOCTOSTHHOU
Pupnbepra"

144

dusnyecku NpakTUKyM 1o Teme "VcciesoBanne
Pa/iM0aKTUBHOrO (hOHA C UCIO/Ib30BaHMEM [J03UMeTpa" WU




"/3yueHue noryioiieHusi OeTa-uacTUL] amfOMUHIEM "

145 | dusnueckuii TpakTUKyM 110 TeMe "Habmrozenus 3Bé3aHoro Heba 1
HEBOOPY>KEHHBIM TI'7Ia30M C UCIO/Ib30BAHHEM KOMITbIOTEPHBIX
TIPUJIOKEHWH [I71s1 OTIpe/ie/ieHust TIOJIoKeHHs1 HeOeCHBIX 00beKTOB
Ha KOHKPETHYIO /IaTy: OCHOBHbIe c03Be3/iusi CeBepHOTO
TIOJTyTIIapys U sipKre 3Bé37bl" UM "HabJtiojeHus B Te1eCKor
JIyHbl, N71aHeT, TYMaHHOCTeH M 3BE3/JHbIX CKOIJIEHUM"

146 | O6o0IeHre U cUcTeMaTU3ays 3HaHWHA. PoJb GU3UKHU U 1
aCTPOHOMHUH B SKOHOMHYECKOM, TeXHOJIOTMUeCKOU, COL[uaTbHOM
1 9TUUECKOM cdepax JesiTeTbHOCTH UesloBeKa

147 | O6ob1ieHMe U cHCTeMaTH3aLus 3HaHUA. Posib 1 MecTo GU3UKYU U 1
aCTPOHOMMH B COBPEMEHHOW HayYHOW KapTUHe MUpa

148 | O6o611eHre U crucTeMaTH3alus 3HaHuK. Ponb Gusnueckoi 1
Teopuu B (POPMUPOBAHUY Mpe/iCTaB/IeHuH 0 (hH3UUeCKOoi KapTHHe
MHpa, MecTo (hu3nUeCcKoi KapTUHLI MUpa B 00ITeM Py
COBPEMEHHbBIX eCTeCTBEHHO-HaYYHbIX TIPeICTAaB/IeHHUH 0 TIPUPO/ie

149 | O6o011eHMe U cUCTeMaTU3alus 3HaHWHM 110 TeMe "KuHemaTHka" 1

150 | O60061IeHMe U cucTeMaTH3al|s 3HaHuH o TeMe "KruHematyka" 1

151 | O6ob11eHre U cUCTeMaTU3aMsl 3HaHWH 110 TeMe " [JuHamMuKa" 1

152 | O60061IeHMe U crucTeMaTH3alus 3HaHuH 1o TeMe "CTaTHKa 1
TBEpAOro rena"

153 | O6001eHMe U cUCTeMAaTH3al|s 3HAHUH 110 TeMe "3aKOHbI 1
COXpaHeHus B MeXaHuKe"

154 | O6o011eHre U crucTeMaTU3al[usl 3HaHUi 110 TeMe "OCHOBBI 1
MOJIEKYJIIPHO-KMHETUYeCKOU TeOprun"

155 | O6o011eHre U cUcTeMaTU3aI|s 3HAaHHUM 110 TeMe 1
"TepmogrHamuka. TensioBble MaliMHb!"

156 | O6obI1ieHre U cUCTeMaTU3aLMsl 3HAHWH 110 TeMe "ArperaTHbie 1
cocTosiHMg BeljecTBa. Pa3oBble repexozbl”

157 | O6o011eHre U cUcTeMaTU3aIHs 3HAHHUH 110 TeMe " D/IeKTpruecKoe 1
riosie"

158 | O6o0I1eHre U cUcTeMaTU3aI|s 3HaHUH 110 TeMe "TIoCTOSTHHBIN 1
3/1eKTPUUECKUM TOK"

159 | O6o0I1eHre U cUCTeMaTHU3aLMs 3HaHWH 110 TeMe "TOKY B 1
pasIuyHbIX cpefax”

160 | O6o0ITeHre U CUCTeMaTHU3aIHsl 3HAHHUH 110 TeMe ""MarHuTHoe 1




roJjie"

161 | Pe3epeHbiii ypok. O600IIIeHMe U CMCTeMaTH3alys 3HaHU T10 1
TeMe "O/1eKTpOMarHuTHast UHAYKLUS"

162 | Pe3epeHbIii ypok. O600IIIeHMe U CUCTeMAaTH3alys 3HaHU T10 1
teme "MexaHuueckue KosebaHus"

163 | Pe3epsHblii ypok. O60011ieHMe 1 cHCTeMaTH3aLst 3HAaHUH 110 1
TeMe "DJIeKTPOMarHUTHbIe KosiebaHus"

164 | Pe3epsHblii ypok. O60011ieH1e 1 CHCTeMaTH3aL|st 3HAaHUH 110 1
TeMe "MexaHu4ecKue U 3JIeKTPOMArHUTHbIe BOJTHBI'"

165 | Pe3epBHblii ypok. O60011ieHre 1 cHCTeMaTH3aLHst 3HAaHUH 110 1
teme "OnTHKa"

166 | Pe3epeHbIli ypok. O600ITIEHHE U CUCTeMaTH3alUsl 3HAaHUM T10 1
teMe "OcHoBel CTO"

167 | Pe3epeHbIli ypoK. O600IIEHHE U CUCTeMaTH3aLUsl 3HAaHUH T10 1
TeMe "KopnycKy/isspHO-BOJIHOBOM /iyanusm"

168 | Pe3epeHbIii ypok. O000ITIEHNE U CUCTEMaTH3aLUs 3HAaHUH T10 1
TeMe "®dusuka aroma"

169 | Pe3epBHbIli ypoK. O600IIIEHHE ¥ CUCTeMaTH3aLUs 3HAaHUH T10 1
Teme "®U3KMKA aTOMHOTO 5i/Ipa U 3JIeMeHTapPHbIX YacTull'

170 | Pe3epeHbiii ypok. O600IIIeHMe 1 CUCTeMaTH3alysl 3HaHUM T10 1
TeMe "3O1eMeHThbI aCTPOhH3UKN"

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




YYEBHO-METOJANYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» Guszuka. Mexanuka, 10 kinace/ Msikumes I'.4., CunsikoB A.3., O06111ecTBO ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO «/[PODAY; AKiinoHepHoe o0IIecTBO
«3narensctBO «IIpocBenienue»

» ®usuka. MonekynsapHas ¢pusuka. Tepmoaunamuka, 10 kiace/ Msikumes I'.51., CunsikoB A.3., OO11ecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODAy; Aximonepnoe obiectBo «M3narenbctBo «IIpocBemienner

» ®usuka. Dnekrpoaunamuka, 10-11 kmacesl/ Maxumes I'.5., CunsikoB A.3., O011ecTBO C OrpaHUYEHHONW OTBETCTBEHHOCTHIO « [ IPODA»;
AxkuuonepHoe obmectBo «M3narensctBo «IIpocsenienue»

» ®usuka. Konebanus u Bosnbl, 11 kmace/ Mskumies I'.5., CunsikoB A.3., OOIIECTBO ¢ OrpaHUUYEHHON OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe
obmectBo «M3naTenpcTBO «IIpocBemeHue

» ®uszuka. Onruka. KBanrosas ¢usuka, 11 xkinace/ Mskumes I'.5., CunsikoB A.3., OGIIECTBO ¢ OrpaHUYEHHON 0TBETCTBEHHOCTHIO «J[PODAY;
AxrmonepHoe o6miectBo «M3marenscrBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET



CrapToBas guarHoctuuecKkas pabota no ¢pusmuke gna yyawmxca 10-x Knaccos

CNEUNPUKALNA
1. HasHayeHue paboTbl. PaboTa npegHasHayeHa 41A OLEeHKU MHOMBUAYANbHbIX AOCTUXKEHUI No npeameTy « DU3MKa» y4eHUKOB, 3aBepLUMBLLMX 0DyYeHMe Ha ypoB
He OCHOBHOrO 06Lero obpasoBaHus (6a30Bblli YpOBEHb U3yYeHUA NpeameTa).

2. Ycnosus nposeaeHuaA paboTbl, BKAKOYAA AONOAHUTENbHbIE MaTepuanbl M obopyaosaHue. Mpu BbINOAHEHUM
MOHMWTOPUHIOBOW PaboTbl UCMO/b3YIOTCA HEMPOrPaMMUPYEMbIE KaibKyIATOPbI (Ha KaXk4oro yueHuka). Bce Heobxoammble cripaBoyHble gaHHbIe NPUBEAEHbI B TEK
CTe BapuaHTa.

3. Bpems BbinosHeHMA paboTbl. Ha BbINOAHEHWE BCeW AnarHocTUYeckon paboTbl oTBoaUTCA 45 MUHYT.
4. CTpyKTypa AMarHocTMyeckon paboTbl.
BapuaHT gmarHoctnyeckoit paboTbl COCTOUT M3 Tpex YacTei:

yacTb A cogepuT 10 3agaHuni ¢ BbIGOPOM 0TBETa; YacTb B coaepKMT 2 3aaHMA € pa3BepHyTbIM 0TBETOM; YacTb C coaepkuT 1 3afaHune ¢ pa3BepHyTbIM OTBETOM.
[dunarHoctmnyeckas pabota paspaboTtaHa B cooTBeTcTBUM € TpeboBaHMAMM PTOC ocHOBHOro obuiero obpasoBaHus

K NpeaMeTHbIM pesynbTaTamM no ¢pusmke. MakcumanbHbin 6ann 3a paboty — 18. Kputepum oueHkn B 6annax: —«2» —ot0806; —«3»—0oT16 40 9; —

«4» — o110 go 13; — «5» — o1 14 po 18.

KOOMDHEATOP
Mt zagaMKA | IneMEHTH COQERMAHNKA, NPOBEPAEMEIE JaRaHHEM Ypoeeue cnoxuoctd | Konwwecteo Gannos
Al 3HaHue CCHOBHBN HOPMYN MEXaHHEH Bazoewn (B) 1
A2 3HaHWe BHOOE TENACNSpEnaYH B 1
A% JHamme rpadueckoro NnpegcTaeneqHa dasoesix nepexogos | B 1
Ad OGwACHEHHE INSKTDMYECKOMND ABNEHHA MNossiwexsem (M) 2
AS 3nanwe thopMyn QNA pacyeTa ofMyero ConpoTHENEHMA B 1
Al 3HaHWe NOHATHA €CONPOTHENEHHE: M dopMynsl gnr pacse- | B 1
Ta CONPOTHENEHHA NPOBOOHHEA
AT OnpegensHMe BHEa OBHMEHHA NO rpatMKy, 3HaHKe gopmyn | B 1
HE PACHET HHMHEMATHYECHHY BENHUHEH
AR 3HaHHE NOHATHR ENOTEHUMANBHAR SHEDMHAS B 1
Al 3nanme zakoHoe Hesorosa B 1
Al0 YmeHwe onpefenAThE BTOPOA NPOAYKT B ALEPHOM PEaKLHH B 1
B1 Moxsmue KN, dopryns peboms Toka M konMwecTsa Tennoms | 0 2
B2 Bropo# zakon Helotona, pacuerHar dropmyna nepemewesma | 1 2
Cc1 3aKoH COXpaHEHHA IHEDTHH Bricosmi (B) 3




BAPUAHT 1 3AZAHUI MO ®U3MKE ANA YHALLMXCA 10-X K/TACCOB

Yactb A



m Kak HIMeHHTCR MMTYALC TEAR, SCAW BM0 CHOPOCTE yBemmiiTe 8 J paza?

1. ¥eenwumutcr & 3 paza. 3. ¥Yeenwuwrca & 9 paa.
2. ¥YmeHpwnrca B 3 paza. 4, He namMeHHTCA.
Orrpat:

EZ:] KOHBEKUMA BOIMOHIEA B!
A, MugrocTax. B. Mazax.
MNpaerabtbiM(e] AeaseTcafioTos) yTeepmsaeHHe]{a)
1. Toneso A 2. Tanexo B. 3 AuE 4. Hu A, vu B

Oreet:

EI Ha prcyriie naohpases rpads 3ABHCHMOCTH TEMIEPATYDGI F BOAEN 0T BREMEHM NPW &8 HAFPEEAHWM W No-
CRERyHULEM oxasaeHid. [epBoHaIANEHO BORE KAXOMMARCH B HHOKOM COCTORHMM. Kaxkod yuacTok rpadeeca

COOTRETCTEYET NPOUSCCY KOHARHCALMA BOEsIT

= o
B E F
o : -
T, At
1. BL. 2 CO. 3. DE. 4. EF.
Oreer:

EI Metanndueckid wapik 1¢ 3apagom +hg, 3aHPEMMeHHRLIA HA HIONHPYRWER pyuse,
NPHEOAAT NOCUEPEAHD B CONPHKOCHOBEHHE © QEYHMA TAKHMH HE HEJAQRHEHHBIMH
wapukamd 2 @ 3, pACHONOHEHHBIME HE HIONKEYIOWKE NogcTaexax. Kakol sapag
B PEIYNLTATE OCTAHSTCA HE WapHie 17

1.0. 3.2q.
2. (3g)/2. 4. bg.

Oreer:

of

2 3

P



E Cinbi, BOIHHKAKILHE B DeIYALTATE BRIAMMORERC TERA TEA, HMEKT:

1. Paznymo npHpogy M HE MOFYT YPEEHOBECHTE APYT APYTa.

2. OaMHAEKCRYIO NDHMPOAY M HE MOrYT YDAEHOBECHTE OPYT APYTa.

3. Paanyso npHpogy W MOryT YPEEHOBECHTE GPYT LpYTa.

4. MmesoT opusakosyio NpHpORY H MOTYT YPaBHOBECHTE APYT APYTA.

Oreer:

YiamHTe BTOROH NpOAYKT ALepHod PEakiiMM ’IH + ’IH = :He +7
1. MpoTon. 2. HedTpoH. 3. AnexTpoH. 4. Anwtha-vacTHya.

Orreer:

Yaers B w C

Kunaminsrmk mowgsoctess 700 Br 3a 5 muH warpesaer 1 wr poge wa #0 °C. Haigwre KM kenaminsssesa.
Yoenssan renaoemMocTe Bogel 4200 D fur °C.

Oreer:

MNepsoHauansho NOKOHBLMIRCA MPY3 MAcCoR 2 KN OBHWMEIOT BBERX, NPH 3TOM PABHOLERCTEYIOWAN BOEX CHA
AEACTEYHHIHA HA MY 3 HENPABAEHA BERTHRANLHD BEepy ¥ pagHa 26H. Onpegenyre BoiCoTy, B ROTORYH Nog-
HHMETCA rpy3 wepes 2 ¢

Oreer:

@ Ha HesacoMol BEPTHRANLHD 3AKPENNEHHON NPYHEHE NPHKPENSH WaPHK, COBEPILaOUIHA Konehamn. Aw-
nAHTYRA komefaHHi CoCTABNAET § CM, CHOPOCTE NPOXOHEEHHA NOACHEHHA pasnoBecHn — 0,6 M /e, mecTHOCTE
npysodHie — 18 H/m. HalnuTe Maccy wapdia.

Orreer:




BBoaHass koHTpoJsibHasi padora no ¢pusuke B 11 kiaacce. Bapuanr 1

Al. Teno OpomeHo BepTukaibHO BBepX. Uepes 0,5 ¢ mociie 6pocka ero ckopocth paBHa 20 m/c. KakoBa HauanbHasi CKOPOCTh
tena? ConmpoTHUBIICHUEM BO3AyXa IIpeHeOpeYb.

1) 15 wm/c; 2) 20,5 m/c; 3) 25 wm/c; 4) 30 m/c.
A2. Manbuunk kaTaercs Ha caHkax. CpaBHHUTE CHITy IEMCTBHS CaHOK Ha 3emitto Fi ¢ clitoi aeiicTBus 3eMiid Ha caHku F.
1)F1 <F,; 2) F.>F,; 3) Fi>>Fy; 4) Fi=F.

A3. Ha pucyHke npeacraBieH rpaduk 3aBUCUMOCTH CUJIbI YIIPYTOCTH MPYKUHBL ~ OT

BEJIMYMHBI ee fAeopmaiuu. JKecTKOCTh 3TOi MPYyKUHBI paBHA Fyap, HA o
20T~
1)10 H/wm; 2)20H/M: ; /
3)100H/m; 4)0,01H/m. 00—
N B B B
0,050,1 0,1502 Ax, M

A4. CkopocTh Tena pyu NPSIMOIUHEHHOM PaBHOYCKOPEHHOM JIBMKCHUH YBEIMUUiIach B 3 pasa 3a 3¢ u ctana 9m/c. Yckopenue

TeJa PaBHO
1) 1m/c% 2)2m/c?; 3)3m/c’;,  4) 1,5m/c

AS5. [1ama ¢ cbIHOM KaTarTCsl C TOPKH Ha JIETKUX caHKaxX. OTHOILIEHHE UMITYJIbCa Malbl K UMITYJIbCY ChIHA paBHO 1,5. UeMy paBHO
OTHOILIEHUE CKOPOCTEN UX CAaHOK, ECJIM OTHOILIEHUE MACCHI ITaIbl K Macce ChlHA PaBHO 37

1) 0,5; 2) 2.5; 3) 4,5; 4y 5.

A6. KaKYIO MOIODHOCTD PA3BUBACT ABUTATCJIb TIOABCMHOI'O MCXaHHU3Ma KpaHa, €CJIM OH PABHOMCPHO ITOAHHUMACT IINIUTY Maccoit 600

KT Ha BbICOTY 4 M 3a 3 ¢?
1)72000BT;  2)8000Bt;  3)7200BT;  4)800BT.



A7. Ilocne ynapa KITIOIMIKOHU I1aii0a cTajia CKOJIb3UTh BBEPX 10 JICJITHON TOPKE U y €€ BEPIUHBI IMeNa CKOPOCTh 5 M/c. BeicoTa
ropku 10 M. Ecnu Tpenue maitOb1 o e nmpeHeOpekuMo Majio, TO TOCTe yiapa CKOPOCTh MIaii0obl paBHSIACH
1) 7,5 wm/c; 2) 15 wm/c; 3) 12,5 m/c; 4) 10 m/c.

AS8. Tlpu HeU3MEHHOM KOHIEHTPAIIMHU YacTUIl a0COJIIOTHAs TeMIIepaTypa HEOHa yBeNnn4miIach B 4 pa3a. JlaBieHue rasa npu 3Tom
1) yBenuuusnocs B 4 pasa; 2) yBEJIMUMIIOCH B 2 pa3a;
3)yMeHbIIUIOCH B 4 pa3a;  4) He U3MEHWIIACH.

A9. Ha pucynke nokaszanbl rpaduKky 4YeTHIPEX MPOIECCOB U3MEHEHHUSI COCTOSHUS TTOCTOSTHHON MAacChl HACaTbHOTO rasa.
N30X0pHBIM HarpeBaHUEM SIBJISIETCS MPOLIECC

Da; 2)6; 3)B, 4)r. ot
Z
[/
o
S e
0° v

A10. Moaynb cuiibl B3aUMOAEHCTBUS MEXKY ABYMS HETIOJIBH>KHBIMU TOUEUHBIMU 3apsKEHHBIMU TeJlaMU paBeH F. UeMy cTaHer
PaBEH MOJIyJIb 3TOW CHJIBL, €CJIM YBEJIWYUTH 3apsii OJHOrO Tea B 3 pas3a, a BTOporo — B 2 paza?

1)SF; 2)F/5; 3) 6F; 4)F/6.

-
Al1.Kak HampaBiieHa KyJOHOBCKas cuia I, meificTByIoIas Ha MOI0KHUTENbHBIA TOUYCUHBIH 3apsil, TOMEIICHHBINA B IICHTP

KBaJIpata, B BEpIIMHAX KOTOPOT0 HAXOAATCS 3apsasl: +q, +q, —q, —q (CM. pUCYHOK)?

+q e e +q
° +q



A12. KakoBa sHeprus 3JeKTpUUECKOT0 MOl KOHJIEHCATopa 31EKTPOeMKOCThI0 20 MKD nipu Hanpsixenun 10 B?
1) 200 [Tx. 2) 100 [Tx. 3) 1000 Tx. 4) 2 « 10 k. 5) 10 [Ix. 6) 107 JTxk.

A13. Ha tenexxky maccoit 100Kr, JBHKYIIYIOCS paBHOMEPHO MO IUIaJIKOW TOPU30HTAIBHON MOBEPXHOCTH CO CKOPOCThIO 3M/C,
BEPTUKAJIBHO NaaeT rpy3 maccoi SOkr. C Kakoi CKOPOCTbIO OyAET JBUTaThCA TENEKKA, ECIIM I'PY3 C HEE HE COCKAJIb3bIBAET?

Al4.Ta3 maccoii 16r npu tremneparype 112°C u naBinennu 1MIla 3anumaer o6beM 1,611, OnpezenuTe, Kako 9TO ras.



KoHnTtpoubHas padora no ¢pusuke 3a 1 moayroaue 10 kiaacc.

YpoBenb A
1. Kakoe Teno u3 nepevyrciieHHbIX HIKE, OCTABIISIET BUAUMYIO TPACKTOPHUIO?
1) Kamensp, naparomuii B ropax 2) Msi4 BO BpeMs UTPbl

3) JIbDKHUK, MPOKJIAABIBAIOIINN HOBYIO TPacCy

4) JlerkoaTJieT, COBEPIIAIOINI IPHLKOK B BHICOTY

. Bo Bpems nmogbema B ropy CKOpOCTh BEJIOCHIIEINCTA, TBUTAIOIIETOCS MPSIMOJIUHEIHO U paBHOYCKOPEHHO, M3MEHIIIACh 3a 8 ¢ 0T 5 M/C
10 3 m/c. IIpu 3TOM yCKOpeHHe BenocurneaucTa 6su10 papro: 1) -0,25 m/c*  2) 0,25 m/c®>  3)-0,9 m/c®>  4) 0,9 m/c?

. Ha pucynke npezacrapiieH rpaduk 3aBHCUMOCTH IPOSKIIMH CKOPOCTH Telia OT BpeMeHu. Kakoil myTh 0.
MPOIIIO TEJIO 32 UHTEPBaJI BpeMEHHU OT 2 110 § ¢?
1)32wm 2)20m 3) 16 m 4)8wm

. Touka nBMXKETCA ¢ IOCTOSTHHOM IO MOAYJIIO CKOPOCTBIO 110 OKPY>KHOCTH paauyca R. Kak n3aMeHUTCS IEHTPOCTPEMUTEIILHOE
YCKOpPEHHUE TOUYKH, €CIIU €€ CKOPOCTh YBEJIMYUTD BJIBOE, a PAJINYC OKPYKHOCTH BJIBOE YMEHBIINUTH?

1) ymeHbIuTCS B 2 pasza 2) yBeauunTcs B 4 paza 3) yBenuuuTcs B 2 pasa
4) yBenuuutcs B 8 pas
. Kakoe yckopenue nmpuooperaer Teno Maccoil 5 xr nop aeiicteueM cuisl 20 H? 1) 0,25 m/c?2) 4 m/c? 3) 2,5 m/c?
4) 50 m/c?

. HenoBek Be3 IByX OJIMHAKOBBIX J€TEH Ha CaHKax 110 TOPU30HTAIBHOM Jopore. 3aTeM ¢ CAaHOK BCTAJl OAMH PEOEHOK, HO YEJIOBEK
IIPOJIOJDKAJT IBUIKEHUE C TOH K€ MOCTOSIHHON CKOpOCThI0. Kak n3MeHnnach cuia TpeHusl Ipu 3ToM?

1) He U3MEeHMTaCh 2) yBenu4miiach B 2 pasza
3) ymenbimiach B 2 pa3a 4) ysenuumiach Ha 50%
. Tenmo maccoi 2 Kr IBHKETCS co cKopocThio 3 M/c. KakoB ummynbc tena? 1) 5 xr-m/c 2) 6xr-m/c 3)1
Kr-M/c 4) 18 kr-m/c
. XokkeiHas maiba maccoi 160 T eTuT co ckopocThio 36 km/4. KakoBa ee kuHeTHUECKast YJHEPTHUs?
1) 1,6 JIx, 2) 104 [Ix, 3) 0,8 Ix, 4) 8 Ix

9. Iud¢ysus B TBEpIBIX TeNaX MPOUCXOAUT MEUIEHHEE, YEM B razax, Tak Kak
1) Monekybl TBEPJOTO TENA TSAXKEIIEE, YEM MOJIEKYJIbI rasa

2) MOJIeKyJIbl TBEPAOTO Tea OoJblIe, YEM MOJIEKYJIbI I'a3a,

3) MOJIEKYJIbI TBEPAOTO TeJa MEHEE MOJABUKHBI, YeM MOJICKYJIbI T'a3a

4) MoJeKyJIbl TBEPIOTO Tela B3aUMOJICHCTBYIOT ciaalee, 4eM MOJIEKYJIbl Ta3a



Yposens B
10. IlocraBbTE B COOTBETCTBUE (PU3NUECKYIO BEIUUMHY U equHUIy ee usmepenus B CU. K kaxxnoi no3umuu nepBoro crosidna
00€pHUTE COOTBETCTBYIOLIYIO MO3HUIIMIO BTOPOTIO CTOJIONA U 3aIMIIUTE B TAOIHILY.

dusnueckas BeITMYnHA Enuauia BenauHbl
A) CKOpOCTB 1) m/c?
b) nyTts 2) Kr-M/c
B) umnynsc 3)H
I') yckopenue 4) m/c
S)m
Yposens C

11.  ABToMOOWMIbL Maccoi 2 T ABMKETCS MO BBITYKIIOMY MOCTY, HMEIOIIEMY paanyc KpuBu3HbI 200 M, CO CKOPOCTHIO 36 KM/H.
Haiigute cuy HOpMalIbHOTO 1aBleHUS B BEPXHEH TOUKE TPACKTOPHUH.

KonTposbnasi pabora no ¢pusuke 3a 1 moayroaue 11 kaacc.

Bapmnanr 1
1. latp ompezeneHue ciaeayOIIUM MOHATHSAM: JIEKTPOMarHUTHAS UHAYKINS, HHIYKTHBHOCTh, MArHUTHBIHN ITOTOK

2. HapucyiiTe MaTeMaTH4eCKUil MasATHHK C TEJIOM: B TIOJOKEHUH PABHOBECHS, B OTKJIOHEHHOM OT PABHOBECHS MOJIOKEHUH Ha yroi o =45°. TIoKaKKuTe Ha PUCYHKE
KaKue NeHCTBYIOT CHIIBI Ha TeJlla Ml HUTH B 000WX CIyJasX.

3. B nenoasmwkuoM nudre Bucut matematndeckuii Mastauk ¢ I'1=1 ¢. C kakum yckopenuewm amxercs madr, ecnm T,=1,1¢ ?

4. UanyKTUBHOCTSD 2 ,26% 10" °T'H 1 aKTHBHOE COTIPOTHBIICHHUE BKIIIOUEHBI TAPaJUIEIBHO B IIETIH TepeMeHHOro Toka yactoroi 50 I'u. Haiinure Bennuuny

COTIPOTHBJICHUSI, €CJIM U3BECTHO, YTO CABHI (ha3 MEK/Ly HAMpPsHKEHUEM U TOKoM 60°.

5. Tpaucdopmatop, conepsxariuii B mepsuaHoit 00MoTke 800 BUTKOB, moBbImaeT HanpsokeHue ¢ 220 1o 660 B. Onpenenuts ko3¢ duimerT TpanchopMaui u
YHCIIO BUTKOB BO BTOPUYHON OOMOTKE.

6. AHTeHHa 00JITaCTHOTO TEJIEIEHTPAa HAXOAUThCS Ha BeIcCOTe SOM. Kakoit BEICOTHI MOJDKHA OBITH MauTa MPUEMHON aHTEHHBI B IIOCEIKE, YIAJICHHOM OT 00JIACTHOTO
TenerneHTpa Ha 60xm?

7. OnumunTe, Kak Bbl TOHUMAETe 3aKOH MTOJIHOTO BHYTPEHHETO OTpaKeHUs. 3anumuTe (GopMyITHMpPOBKY U CAETaiTe YepTexX.

8. HOCTpOfITe H306pa)KeHI/IC, €CJIM JaHa co61/1pafomaﬁ JIMH3a U B Ka4CCTBC MPCAMETA BbBICTYIIACT TOYCUHBIN HCTOYHHUK, KOTOpLIfI HaXOJUTHCA Ha rJ1aBHOM
OINTHYECKOM OCH, JaJIbIIC, YEM TJIaBHBIN (I)OKYC.



IIpoMeskyTOUHAst aTTecTanus MO0 PU3UKeE
10 kaacc

Hucmpykyusa no evinonnenuto paoomeol
s evinonnenuss konmponvhou pabomvl no usuxe omeooumcs 45 munym. Ilpu evivucienusx pazpeuiaemcs UCHOIb308ANMb HENpOcPAMMUDYEMbILL
KANbKYIAmop.

K kaosicoomy 3aoanuro No 1-5, 10 0aémcs uemvipe sapuanma omeema, uz KOmopvlx mojabko 00UH NPAGUTLHBIIL.

B 3adanusax Ne 7-9, 11 omeemom aensiemcs yenoe yucio (unu opody), Komopoe ciedyem 3anucams 6 O1anHK omeema, eOUHUYbl USMEPEHUsI NUCAND He HYIHCHO.
Omeemom k 3a0anusm Ne 6, 12, 13 agnsemcs nocie008amenbHOCMs Yugp, KOMopyro ciedyem 3anucamos 6 Oaank 6e3 npobenos, 3anamvix u Opy2ux
PA30enUmenbHbIX CUMBOTIO8.

Omesem k 3a0anusm No 14-15 exniouaem 6 cebsi noOpodHoe onucanue 6ce2o Xo0a GblNOJHEHUS. 3A0AHUSL.

Cosemyem @ulnonsAmMy 3a0anUs 8 MOM NOpPAOKe, 8 KOMOPOM OHU OaHbl. [l IKOHOMUU BpeMEHU NPonycKaiime 3a0anue, Komopoe He y0aémcs blNoIHUMb Cpasy, u
nepexooume k creoytouemy. Ecau nocne evinonmenus eceu pabomsi y Bac ocmanemcs epems, Boi cmodceme 8epuymscs K npONYueHHbIM 3a0AHUAM.

Kenaem ycnexoe!

Huoice npugedenvl cnpagounvie mamepuaisl, KOMopvle MO2Yym HOHA00Oumvcs Bam npu évinoanenuu pabomoi.

16. IlpucTaBKH 1A 06Pa30BAHMA HECATHYHBIX KPATHBIX EfEE
JecATHYHDbIC MPUCTABKHRonLEBIX eWHHMI

Teeparle Tena
Kparanie Honbabie
Vioensuas Temneparypa |¥YzaenbHas Tennora
npUCTaBKa ofo3HaueHNe MHOXHATENAb NIPpUCTaBKa o0o3HaYeHHE | MHOMHTEH Be[.[lec’i‘BO TEI'IJIOBMKOCTB, ILJIABJIEHUA IIaBJIEHHA

axea 9 1018 oo N 10-18 kIx/(kr+ K) °C kX /Kr
nera I 1018 tdemTo b 10715 AnroMuHUHR 0,89 660 380
Tepa T 1012 ITHKO o 10712 Jlen 2,1 0 334
rura r 109 HAHO H 1079 Mezs 0,38 1083 214
Mmera M 108 MHKDO MK 1076 Onoso 0,23 232 59
KHJIO K 103 MELJLITH M 103 CeuHel 0,13 327 23
reKTo r 102 caHTH c 1072 Cepebpo 0,23 961 87 [zl
nexa na 10! aenm I 107! Cranb 0,46 1400 82 X%

duznyeckue NOCTOSTHHLIE

Vckopenue cBo6oaHOTrO najeHus Ha 3emie g=10m/c?
['paBuTanmonnas nocrosanas G=6,710-11 H-m*/xr?
YuuBepcanbHas ra3oBas nocrosiuaas R=8,31 J[x/(momns K)



Kos¢pduumenrt nponopuronansHocty B 3akone Kymnona k=9-10° H-m*/Kor?

Monyns 3apsiia snekrpona € = 1,6:10" Kn
Hugkoctn

VaenoHasa Temmeparypa YaenbHas Tenaora
BemecTtso TEIJIOEMKOCTh, = napoo6GpasoBanual,
kJx/(kr - K) xunenus, °C M5 /Kr
Bona 4,19 100 2,3
PryTh 0,14 357 0,29
Cnupr 2,4 78 0,85

! ITpu HOpMAaJLHOM NaBIeHNH.
IMcuxpomerpudeckast TadauIf

Hokasanns | Pa3HOCTB MOKAa3aHUI CYyXOT0 U BIIAYKHOTO TEPMOMETPOB

CyXO0ro

TEPMOMETpaA

0 1 2 3 4 5 6 7 8

10 100 | 88 | 76 | 65 | 54 | 44 | 34 | 24 | 14
11 100 | 88 | 77 | 66 | 56 | 46 | 36 | 26 | 17
12 100 | 89 | 78 | 68 | 57 | 48 | 38 | 29 | 20
13 100 | 89 | 79 | 69 | 59 | 49 | 40 | 31 | 23
14 100 | 90 | 79 | 70 | 60 | 51 | 42 | 33 | 25
15 100 | 90 | 80 | 71 | 61 | 52 | 44 | 36 | 27
16 100 | 90 | 81 | 71 | 62 | 54 | 45 | 37 | 30
17 100 | 90 | 81 | 72 | 64 | 55 | 47 | 39 | 32
18 100 | 91 | 82 | 73 | 64 | 56 | 48 | 41 | 34
19 100 | 91 | 82 | 74 | 65 | 58 | 50 | 43 | 35
20 100 | 91 | 83 | 74 | 66 | 59 | 51 | 44 | 37
21 100 | 91 | 83 | 75 | 67 | 60 | 52 | 46 | 39
22 100 | 92 | 83 | 76 | 68 | 61 | 54 | 47 | 40
23 100 | 92 | 84 | 76 | 69 | 61 | 55 | 48 | 42
24 100 | 92 | 84 | 77 | 69 | 62 | 56 | 49 | 43
25 100 | 92 | 84 | 77 | 70 | 63 | 57 | 50 | 44

1. ABTOMOOWIIB ABMXKETCA MO psAMOii ynuiie. Ha rpaduke npeacraBieHa 3aBUCHMOCTb CKOPOCTH
aBTOMOOWJIA OT BpeMeHU. B kakoMm HHTepBajie BpeMEHN MaKCHUMaJIeH MOYJIb YCKOPEHHUS?
1) AB




2) BC
3)CD
4)DE
5) EF

2. IloabEMHBIN KpaH NOJHUMAET I'Py3 € TOCTOSIHHBIM yCcKOpeHueM. Ha rpy3 co ctopoHs! Tpoca aeiictByer cuia, pagHas 7500 H. Cuita, aeiictByromas
Ha TPOC CO CTOPOHBI I'Py3a...

1) paBua 7500 H u HanpaBiieHa BHHU3

2) 6onbiie 7500 H n HanpaBnieHa BBepX

3) menbmre 7500 H u HanpaBneHna BHU3

4) pasna 7500 H 1 nHanpaBneHa BBEpx

3. Ha ckoIbKO pacTSHETCS npyKuHa xkecTkocThio 10* H/M nox meticteuem cuibt 3000 H?
1)3m 2)3cm 3)30 c™m 4)3 MM =

4. Ilaps! ABMXKYTCS C UMITYJIbCAMHU, TTIOKa3aHHBIMHA Ha pUcyHKe. Kak OyJeT HampaBlieH UMITYJIbC IIapOB MOCIE HEYIPYToro
CTOJIKHOBEHUS ?

1)1 2)— 3) A 4) ¢ A

T3

5. Jns pa3pyiieHus: nperpajibl 4acTo UCIIONBb3YIOT MACCUBHBIN Iap, pacKauyuBaeMbli Ha CTpesie MOAbEMHOIO KpaHa (CM.
pucyHok). Kakune mpeoOpa3zoBaHus SHEPTHH MPOUCXO AT IIPH MEPEMEIISHUH I1apa U3 MOJ0KEeHUsI A B mojiokeHne b?

1) BHyTpeHHSs SJHEPTHs [1apa MPeodpazyeTcs B €r0 KHHETUYECKYIO SHEPTUIO

2) noTeHUUaNbHAas SHEPTUs 11apa MOJTHOCTHIO IPeoOpazyeTcsl B €r0 BHYTPEHHIOIO SHEPTHUIO

3) KuHETUYeCcKas SHEPTus apa mpeodpa3yercs B ero NOTEHIIUAIBHYIO YHEPTHIO

4) moTeHUMaIbHAS HEPTHUSA Iapa Ipeodpa3yeTcsi B er0 KHHETUYECKYIO SHEPTUIO

6. [1noxo HakayaHHBIN M4, TIOJIEKAB Ha COJIHIIE, «pa3ayJicsa» Tak, Kak OyATo ero noakadanu. Beibepure Bce yTBEpKI€HUS, KOTOPbIE BEPHO
XapaKTepU3yIOT MPOLEeCcC, TPOUCXOISIIINI ¢ BO3yXOM B Ms4€, M 3aMUIINTE HOMEpa BHIOPAHHBIX YTBEPKICHUH.



Bo3nyx B Ms4e paciupsiercs.
Bo3nyx B Msiue coxumaeTcsl.

l.
2.
4 -
3. TemmepaTypa BO3/1yXxa B MsiU€ MOHUKAETCSI. p, 10 l'!a : ;
1] I I L]
4. Temneparypa BO31yxa B MsiY€ MOBBIIIACTCSI. 60L b L Lol "
5. IInoTHOCTH BO3/yXa B Msiu€ HE U3MEHSIETCS. L L : 1
6. IlnoTHOCTH BO3/TyXa B MSIY€ YBEJIMUYHUBACTCS. aobl Ao a 3.1
L .
Ha pucynke nokaszan rpaduk nzorepmuueckoro cxarus rasza npu temmneparype 150 K. Kakoe konnuectBo Bele- o R SRR

CTBa COACPIKUTCA B 3TOM COCYI[C? OtBer MMPUBCAUTC B MOJISIX, OKPYTJIMB OO LICJIOTO.

Ecnu uneansublit raz otaan koaudecTBo TermaoTsl 100 [k ¥ ipu 5TOM BHYTpEHH:Is Heprus ra3a ymenbimiachk Ha 100 Jx, To kakoBa paboTa,
coBepiuieHHas razom? (OTBET JaiTe B JHKOYIISX. )

= T
Ha pucynke nzo0pakeHsl Ba 35ekTpomerpa A u b, mapsl KOTOPBIX UMEIOT 3apsibl IPOTHUBOIOJIOKHBIX 3HAKOB. KakoBbI
OyayT mokazaHus JIeKTpoMeTpa b, ecin ux 1mapbl 3J1eKTPOMETPOB COEAMHUTD TOHKON MEHOM MPOBOJIOKON?
3 ‘ 3
2 ‘*‘-' %
1 1
L A s
10. Ha pucyHke npeacTaBiaeHO pacloyIOKEHUE ABYX HEMOABUKHBIX TOUECUHBIX JIEKTPUUECKUX 3apsAIoB + g U — g
(¢ > 0). HanpaBieHuio BeKTOpa HAPSHXKEHHOCTH CYMMapHOTO JIEKTPUYECKOTO TOJISI 3THX 3apsI0B B TOUKE A IT
COOTBETCTBYET CTpeJKa s —
1) 1 2)2 3)3 4)4
% o
11. Ha pucyHKe NpeCTaBieHbl Ba TEPMOMETPA, UCTIONB3YEMBIE ISl ONPEAEIEHHs] OTHOCUTEILHON BIIAKHO- kL 30 30 30
CTH BO3JlyXa C TIOMOIIBIO MICUXPOMETPUYECKON TaOIUIIBI, B KOTOPOU BIAXKHOCTh YKa3aHa B MTPOLIEHTAX.
Kakoii Obls1a OTHOCHTENbHAS BIAXXHOCTh BO3JyXa B TOT MOMEHT, KOT/Ia IPOBOJIMIIACH CheMKa 20 20 20 20




12. Temneparypa HarpeBatels UAeaIbHOTO TEIUIOBOTO ABUraTess, padoratomiero no mukity Kapho, pasna 71, a TeMrepaTypa XoJ0AHIbHIKA paBHA
T5. 3a nMKI JBUTATENh MOIYyYaeT OT HarpeBaTessl KOJIUYECTBO TeIUIOTH ;. YCTaHOBUTE COOTBETCTBHE MEXAY (GU3NUECKUMU BEIUYUHAMH U (Hop-
MyJIaMH, TIO KOTOPBIM UX MOKHO paccuuTaTh. K Kax 10 mo3umuu nepBoro cTojadua noadepuTe COOTBETCTBYIOIIYIO MTO3UIHIO BTOPOTO.

OU3NYECKUE BEJIMUYMNHBI OOPMVIJIbI 13. Tex
0
H1-=2
) T,
2) Q1'(T2_T1)
A) KonnuecTBo TEIIOTHI, OT/IaBa€MOE JIBUTATENIEM 32 LIUKJI XOJIOIMIBHUKY T,
b) KITJI aBurarens T,-T,
) ——
TZ
Q' T,
4) T,

IBUKeTcs BIIoJIb ocu OX W3 Hayasla KOOPAMHAT C MIOCTOSIHHBIM YCKOpeHueM. HamnpapneHuss HauyanbHON CKOPOCTU U YCKOPEHHSI COBIAAAIOT C
MOJIOKUTETHHBIM HAPABICHUEM OCH. Y CTAHOBHTE COOTBETCTBUE MEXKIY (DU3MUECKUMU BEIMUMHAMU U (POPMYIIaMH, IO KOTOPBIM HX MOXKHO
paccuutaTh. K Ka10il mo3unuu nepBoro cTosadia noadepuTe COOTBETCTBYIOLIYIO MO3ULIMIO BTOPOTO.

OU3NYECKUE BEJIMYMHBI OGOPMVIJIBI
A) KooparHaTa Tena X B MOMEHT 2
at
BpPEMEHH ¢ 1) L70t+7

B) CKOpPOCTb U, TCJIa B MOMCHT




2

at

2)dyt———
) Jot =5

BpEMEHH ¢ 3) Up+at

4)U,—at

14. Ha dotorpaduu nzobpakeHa daeKTprudecKas 1erb, COCTOSIIAs U3 Pe3UCTOpa, peocTaTa, Kioda, UG POBBIX BOJIBTMETPA, TTOAKITIOYSHHOTO K
Oarapee, u amnepmerpa. CoCTaBbTE MPUHIUIHAIBHYIO JIEKTPHUYECKYIO0 CXEMY 3TOH IEeTH U, UCTIONIb3YsI 3aKOHBI TIOCTOSIHHOTO TOKa, OOBICHUTE, KaK
u3MeHATCs (YBEIMYaTCs WIM YMEHBINATCS ) CHJIAa TOKA B IIEMTU U HANPSDKCHUE Ha OaTapee MpH IMepeMelICHNH JIBUKKA PEocTaTa B KpaliHee MpaBoe

IIOJIOKCHUC.

15. TIpoBoaHUK /IMHOM 10 M M MIIOMAABIO MONEPeYHOro ceuenus 0,2 MM® U3TOTOBJIEH M3 MaTepuaia ¢ yaeabHbIM conpotusiennemM 0,12 Om-Mm*/m,
BHYTPEHHEE CONPOTUBJIEHNE UCTOUHUKA ToKa 1 OM. DieKTpoaBmKyILas cuila UCTOYHMKA Toka 3,5 B. Onpenenute HanpsKeHHe Ha KOHIAX

IMPOBOJHUKA.
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