[Tporpamma no ¢u3uke Ha ypoBHE cpeHero ol1iero oopazoBaHus pa3paboTaHa Ha
OCHOBE MOJIOKEHUN U TpeOOBaHUM K pe3yabTaTaM OCBOEHUS OCHOBHON 00pa30BaTeIbHOM
nporpammsl, nipeactaBiieHHbIXx B @I'OC COO, a takxke ¢ yuéroM ¢eaepaibHON paboueit
nporpammsl BocnuTanus U Konnenuuu npenogaBanus yueOHoro npeaMera «Ousmkay B
oOpa3oBaTenbHbIX opranu3zanusx Poccuiickoil ®enepauuu, peaan3yrolIMX OCHOBHBIE
00pa3oBaTeIbHbIE IPOTPAMMBI.

[Iporpamma 1o @u3uke omnpeneiseT 00s3aTeabHOE MPEIMETHOE COJEpKaHuUE,
yCTaHABJIMBAET PEKOMEHIYEMYIO IIOCIIEIOBATEIbHOCTh H3YYEHHUs TEM M DPa3/esioB
y4eOHOro mpeaMera ¢ y4ETOM MEKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JOTMKU
y4eOHOro Inpoliecca, BO3pacTHbIX ocoOeHHocTel oOydatonuxcs. [Iporpamma no gusuke
TAET MpeICTaBIECHUE O LIENAX, COJIEP)KAaHUU, OO CTpaTeruy 00y4YeHHs, BOCOIUTAHUS U
pa3BuTHs oOydarolmxcs cpeAcTBaMu ydeOHoro mpeamera «®dusukay Ha yriyoaéHHOM
YpOBHE.

N3yuenue xypca Qu3MK{ yriyOoJ€HHOrO YpOBHS MO3BOJISIET peau30BaTh 3a/ladyu
npodeccuoHaIbHONW OPUEHTAllMU, HANpPaBJIEHO HAa CO3/IaHUE YCIIOBUW JUIsl MPOSIBICHUS
CBOMX MHTEJUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEM KaXKIbIM O0ydYaromuMmcs,
KOTOpblE ~ HEOOXOAMMBI  JJIi  MPOAOJDKEHHMS  00pa3oBaHHMA B OpraHU3alUsaX
po¢eCCHOHAIIBHOTO 00pa30BaHUs 110 PAa3IUYHBIM (PU3UKO-TEXHUUECKUM U HHKEHEPHBIM
CHEUATBHOCTSIM.

B mnporpamMme mo ¢usuke OmpenensioTcs IUIaHUpyeMble pe3yJbTaThl OCBOEHUS
Kypca (u3MKM Ha ypOBHE cCpeAHero oO0mero o0pa3oBaHUS: JHUYHOCTHBIE,
MeTarnpeaIMeTHbIe, TpeAMEeTHbIE (Ha yriyonéHHoM ypoBHe). HayuHo-meTononornyeckon
OCHOBOU J1 pa3pabOTKKU TPeOOBaHUM K TMYHOCTHBIM, METANIPEAMETHBIM U MIPEIMETHBIM
pe3yapTaTaM OOy4aroLIUXCsl, OCBOMBIIUX NMPOTPaMMy IO (U3UKE HA YPOBHE CPEIHETO
ob1rero o6pa3oBaHus Ha YrayOJEHHOM YypOBHE, SIBISETCS CHUCTEMHO-AESITEIbHOCTHBIN
HOJXO/I.

[Tporpamma no ¢pu3uKe BKIOYAET:

IUTAHUPYEMBbIE PE3yJbTaThl OCBOCHUS Kypca (DU3MKH Ha yriayOJEHHOM YpOBHE, B
TOM YHCJIe MPeAMETHbIE PE3YJIbTATHI 110 ToAaM O0yUEHUs;

cozepkanue yaeOHoro npeamera «Dusnkay 1o rogam o0ydeHusl.

[Tporpamma no gu3rMke UMEET MPUMEPHBII XapaKTep U MOXKET ObITh MCIOIb30BaHA
YUUTENAMU (U3KUKH TS COCTABICHHUS CBOMX PabOUMX MPOrpaMMm.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPYECKYID WHUIMATUBY YUYUTENEH U
IPEOCTABIISIET BO3MOXHOCTU I PEaJu3allii Pa3JIMYHBIX METOJUYECKUX IOJXO0J0B K
NpernojaBaHuio (QU3MKKM Ha YrayOJNEHHOM ypOBHE TIpU  YCJIOBUM  COXPAaHEHUS
00s3aTeNIbHOM YacTu coliep KaHusl Kypca.

dusnka Kak Hayka O HambOosee OOIIMX 3aKOHAX MPUPOJBI, BHICTYIAs B KaYeCTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HaHUH 00
okpyxatomem Mupe. IIkonbHbIf Kypc GHU3MKH — CHCTEMOOOpPa3yIOIMi s
€CTECTBEHHO-HAYyUHbIX Y4E€OHBIX MPEIMETOB, NMOCKOJbKY (HU3MUECKHE 3aKOHBI JIe)KaT B
OCHOBE TIPOIIECCOB W SBJICHWW, W3y4aeMbIX XHUMHEH, Ouomorued, Qu3nIecKoin
reorpapueil u actpoHomuei. Mcrnonb3oBaHMe M aKTUBHOE NMPUMEHEHHE (U3NYECKUX
3HAHUH OMPEAETNIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPAa3HBIX TEXHOJIOTUH B cdepe



OHEPreTUKH, TPAHCIOPTA, OCBOEHMS KOCMOCA, IIOJIY4EHUS HOBBIX MAaTepUalOB C
3aJJaHHBIMH cBOMcTBamMu. M3ydeHne (pu3MKM BHOCUT OCHOBHOHM BKJIaa B (hOpMUpOBaHUE
€CTECTBEHHO-HAy4YHOIl KapTHUHBI MHpa oOydaromierocsi, B (OpMHUpOBaHUE YMEHUUI
IPUMEHATh HAYYHbIM METOJ1 IO3HAHUS IIPU BBINIOJIHEHUN UMM YY€OHBIX HCCIIEI0OBaHUM.

B ocHOBy kypca pu3uku Ha ypoBHE CpeAHETO OOIIero 00pa3oBaHuUs MOJIOKEH P
uziel, KOTOpbIe MOXKHO pacCMaTpUBaTh KaK IPUHLUIIBI €r0 OCTPOCHHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COJEPXKHUT MaTepual U3 BCeX pas3fesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK U COBPEMEHHOU (PU3UKH.

Hoen cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuai Kypca GU3NKU 00bEeIUHEH
BOKpYr (¢u3nueckux Teopuil. Benymwmm B Kypce sBusercs (HOpMHpOBaHUE
HPEJCTAaBIECHUHN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U MOJeE.

Hoea cymanumapuzayuu. EE peanuzamus nOpeanonaracT HCHOJIb30BaAHUE
I'YMaHUTapHOI'O MOTEeHIMaNa (PU3NYECKOW HAyKH, OCMBICIICHUE CBS3H Pa3BUTHUS GUUKU C
pa3BUTHEM O0OILECTBA, a TakKkKe€ C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MTpoOIeMaMH.

Hoea npuxnaonoit nanpagnennocmu. Kypc @usuku yriayOGn€HHOro YpOBHS
OpearnojgaraeT 3HAKOMCTBO C INHPOKMM KPYroM TEXHHYECKMX M TEXHOJIOTMYECKUX
IIPUWIOKEHNM M3YyYECHHBIX TEOpPHM W 3aKOHOB. [Ipm 3TOM paccMaTpuBarOTCS HAa YpPOBHE
OOIIMX MpeACTAaBICHUI U COBPEMEHHbIE TEXHUUECKUE YCTPONCTBA, U TEXHOJIOTHH.

Hoea rkonozuzayuu  peanusyercs IOCPEICTBOM  BBEJIEHUS  DJIEMEHTOB
COJICpKaHMsI, TMOCBSIIEHHBIX 3KOJIOTMYECKUM TMpoOjIeMaM COBPEMEHHOCTH, KOTOpBIE
CBA3aHbl C pa3BUTHEM TEXHUKM M TEXHOJOTMH, a Takke O0OCyxIeHus Mnpoliaem
palMoOHAIBHOTO MTPUPOIOTOIB30BAHNS U IKOJIOTHYECKOI 0€301acHOCTH.

OcBoeHHe conepkaHus MPOrpaMMbl MO (PHU3UKE AOMKHO OBITH MOCTPOCHO Ha
NPUHIUIAX CHCTEMHO-JESITENbHOCTHOr0 monaxoxa. Jns ¢u3umku peanusanust 3THX
NPUHIMIOB Oa3upyeTcsi Ha UCIOJb30BAHMM CAMOCTOSITEIBHOIO SKCIIEPUMEHTa Kak
MOCTOSIHHO JielicTBytoMIEero Qakropa yueOHoro mporecca. s yrimyOnéHHOTO ypOBHS —
3TO CHUCTEMa CaMOCTOSITEIbHOIO YYEHHYECKOTrO OSKCIEPUMEHTa, BKJIIOYAIOILIETO
(dpoHTaNIbHBIE YYEHHUYECKHUE OIBITHI MPU M3yYEHUH HOBOTO MaTepuaia, JadopaTOpHbIE
pabotel U paboThl mMpakThkyMa. [lpu 3TOM BO3MOXHBI JiBa croco0a peaau3aluu
¢u3nyeckoro npakTukyma. B mepBom ciyyae mpakTUKyM MPOBOAUTCS OO B KoHIe 10
u 11 kmaccoB, 1MbO Mocie MepBOro U BTOPOTO MOJYTOAUI B KaXKIOM M3 3THX KIJIACCOB.
Bropoii cioco® — 310 uHTErpanus paboT MpakTHKyMa B CUCTEMY J1a0OpaTOPHBIX padoT,
KOTOpPBIE TPOBOJATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu s3Ttom mon paboramu
NpaKTUKyMa TMOHUMAETCs CaMOCTOSITENIbHOE HCCIIEeOBaHUE, KOTOPOE MPOBOJIUTCS IO
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O3 MOIIaroBoi NHCTPYKIIHH.

B mporpamme no ¢usnke cucreMa y4eHHMUECKOro JKCIIEPUMEHTA, J1abopaTOPHBIX
paboT W MpakTUKymMa MpeACTaBlieHA €IUHBIM TepedyHeM. BrIOop TeMaTHKu ISl 3THX
BUJOB  YYEHUYECKUX  MPAKTUYECKUX  pabOT  OCYIIECTBISAETCS  Y4aCTHUKAMH
00pa30BaTENbHOIO MPOLECCa UCXOJs M3 OCOOEHHOCTEH MOYPOUYHOTO IJIAHUPOBAaHUSA M
ocHauleHus kabunera ¢usuxu. Ilpu 3TomM obecnieunBaeTcst OBiIaJeHUE O0yUYaIOIIMMHUCS



YMEHUSMHU MPOBOJIUTH MPSIMbIE U KOCBEHHbIE U3MEPEHMSI, HCCIEIOBAHUS 3aBUCUMOCTEMN
(bu3nUecKUxX BEIMYMH U TOCTAHOBKY OIBITOB TIO MIPOBEPKE MPEAJIOKEHHBIX TUIIOTES.

Bonbmioe BHUMaHue yaeseTCsS PEHICHNI0 pacYETHRIX U Ka4eCTBEHHBIX 3amad. [Ipu
ATOM JJI Pacu€THBIX 3aJla4 MPUOPUTETOM SIBJIIOTCS 33/1a4 C SBHO 3aJIaHHOM U HESBHO
3aJJaHHON (M3WYECKOW MOJETbIO, TO3BOJSIONINE NPUMEHSTh H3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3jesa Kypca, Tak U MHTeTpUpysl MpUMEHEHUEe 3HAaHUN
U3 pasHBIX pa3fenoB. {7 KauyecTBEHHBIX 3a/ad MPHOPUTETOM SIBISIOTCA 33JaHUS Ha
oObsicHEHUE/TIpe/icka3aHue MPOTEeKaHUs (PU3MYECKUX SBJICHUW W TPOLECCOB B
OKpYXKalomiel >KU3HU, Tpelylomue BbIOOpa (GU3MYECKON MOJENu i CHUTyalluu
MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO k maTepuanibHO-TEXHUYECKOMY
obecrieyeHnIo y4eOHOro Tmpolecca Kypc (u3uku yriayOJaEHHOTO YpOBHS Ha YpOBHE
cpemHero o0miero o0pa3oBaHUs JOJDKEH W3YYaThCsl B YCIOBHUSAX MPEIMETHOTO KaOWHETA.
B kabunere (pu3uMKu MOKHO OBITH HEOOXOIMMOE JlabopaTopHOE OO0OpYyIOBaHUE IS
BBITIOJTHEHHUST YKA3aHHBIX B MPOTPaMMe MO (U3HUKE YICHUYECKUX OMBITOB, JIAOOPATOPHBIX
paboT 1 paboT MPAKTUKYyMa, a TAKXKE JEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JlemoHcTparmonHoe o0opynoBaHue (HOpMUPYETCS B COOTBETCTBHH C MPUHIIAIIOM
MUHUMAIBHOW JOCTATOYHOCTH H 00ECleurMBaeT IOCTAHOBKY IME€PEUUCICHHBIX B
nporpamMme 1Mo (U3MKE KIIOYEBBIX JEMOHCTPAIMA JUIS HWCCICIOBAHHUSA HW3Y4aeMbIX
SIBIIGHUW U TPOIIECCOB, SMIUPUYECKUX U (PyHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKHX
IIPUMEHEHHM.

JlabopatopHoe oOopynoBaHHe JJII  YYEHUYECKHUX  MPAKTUYECKUX  padoT
dopmupyeTcs B BUIE TEMAaTHUYECKUX KOMIUICKTOB M O00ECIIEYMBACTCS B PAacdETe OJHOTO
KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHdeckue KOMIUICKTHI J1abOpaTOPHOTO
000pyIOBaHMS TOJKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM UCTIOIh30BAHUH aHATOTOBBIX
U 1UPPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHUJE
U (pOBBIX JJAOOpATOPHUH.

OCHOBHBIMHU LIETISIMU U3Y4YEeHHS PU3UKH B 00I1IeM 00pa30BaHUU SIBIISIOTCS:

dbopMHupoBaHKEe MHTEpPECa M CTPEMJICHHS OOYYalOMIMXCS K HAyYHOMY H3YYCHHUIO
MPUPOJIBI, PA3BUTHE UX UHTEIIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHU O HAyYHOM METOJIe TMO3HAaHWS H (OPMHPOBAHHE
HCCJIEIOBATEIHCKOTO OTHOIIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHSI KaK pe3yibTaTra H3y4YeHHs OCHOB
CTpOEHUS MaTepuu U (YHIAMEHTATBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHre yMEHUN OOBSICHATH SBJICHHUS C HCIOJB30BAaHUEM (PU3NYECKHUX
3HAaHUH ¥ HayYHBIX JIOKA3aTEeJbCTB;

dbopMupoBaHHEe TIPEACTABICHUNA O POJAM (PU3UKH IS Pa3BUTUS  APYTUX
€CTeCTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cdepax Oynymeit mpodeccuoHanbHON
JeSITETFHOCTH, CBSI3aHHBIX C (DU3MKOMW, MOATOTOBKA K JajbHEHIIEeMy OOyYEHHIO B 3TOM
HaNpaBJICHNN.

Joctxenue 53TuUX 1eneid o0ecreyrBaeTcsi pelIeHHUEM CIEAyIIMX 3a7ad B
npoiiecce U3y4eHust Kypca (U3UKU Ha YPOBHE CPEeHEro o01ero oopa3oBaHus:



npuoOpeTeHne CHUCTEMBbl 3HaHUM 00 o0mmMX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX, TEOpHUAX, BKIIOYAs MEXaHUKY, MOJEKYIAPHYIO (PHU3UKY, SJIEKTPOJUHAMUKY,
KBaHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

dbopMupoBaHre YMEHUU MPUMEHSATh TEOPETUUECKUE 3HAHUSA ISl OOBSICHEHUS
bu3nUecKnx SBICHUW B TPHUPOAEC H Ui TNPUHATUS TMPAKTUYECKUX PEIICHUN B
MOBCEIHEBHON KU3HU;

OCBOEHHE CIIOCOOOB pEIICHMs Pa3jIMYHbIX 3a/ad C SBHO 33JaHHOW (PU3HUECKOU
MOJIETIBIO, 3aJ1a4, MOAPa3yMEBAIOIINX CaMOCTOATEIbHOE cOo3/laHue (PU3MUECKOU MOJENH,
a/IeKBaTHOM YCJIOBUSM 33Ja4H, B TOM YHUCIIE 3a/1a4 MH)KEHEPHOT'O XapaKkTepa;

NOHUMaHHe (PU3NYECKUX OCHOB M MPHUHIIUIIOB JACUCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMH CAMOCTOSITEIbHOTO IUIAHUPOBAHUS U MPOBEICHUS
(GUBUYECKUX DKCIIEPUMEHTOB, aHajlu3a U WHTEpIpeTanuu uWH(OpMaluu, OmpeaeseHUs
JIOCTOBEPHOCTH MOJYUEHHOTO PE3yJIbTaTa;

CO3JaHME YCJIOBMM JJI1 Pa3BUTUS YMEHUH NPOEKTHO-UCCIEI0BATENbCKOM,
TBOPUYECKOM JEeSATEIbHOCTH;

pa3BuTHE HHTepeca K chepam mnpodeccruoHanbHOU JEeATENbHOCTH, CBA3AHHOWU C
(bU3UKOH.

B cootBerctBumn ¢ tpedoBanussmu ®I'OC COO yrnyOnéHHbIM ypoBEeHb U3y4YEHUS
yuaeOHoro npenMera «Pu3nka» Ha ypoBHE CpeAHero oliiero oOpa3oBaHus BHIOMpaeTCs
o0y4JamuUMHCs, TUIAHUPYIOUIMMHU NPOAODKEHHE 00pa30BaHUSA M0 CHELHATBHOCTIM
(U3UKO-TEXHUYIECKOTO MPOQHIIS.

Ha wusyuenune ¢usuku (yriayOn€HHbIH ypOBEHb) Ha YpPOBHE CpEJHEro OoOLIero
obpazoBanus orBoautcs 340 gacoB: B 10 xmacce — 170 gacoB (5 gacoB B Henenmo), B 11
kiacce — 170 gacoB (5 4acoB B HEJEINIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb J1abopaTopHBIX U
MPAKTUYECKUX PadOT SBISIETCS PEKOMEHIOBAHHBIM, YUUTENh JIeJIaeT BEIOOP MPOBEICHHUS
7abopaTopHBIX pabOT W OMBITOB C YYETOM HWHIUBUIAYAIbHBIX OCOOEHHOCTEH
00ydJaromuxcs.

COJAEPKAHUE OBYYEHUA
10 KVIACC

Pasznen 1. Hayunblii MeTOA NNO3HAHMS NPUPO/BI.

®duszuka — QyHgamMeHTalbHAasg Hayka o mnpupoge. HayuyHblii MeTo] mo3HaHUS U
METOBI UCCIEA0BAaHUS (PU3NUECKUX SIBICHUH.

OKCHepUMEHT W Teopus B Tpolecce No3HaHUs mpupoabl. Habmionenue u
HKCIIEPUMEHT B (PU3HUKE.

CrocoObl  m3MepeHHss (U3NYECKHX BEIUYMH (QHAJIOTOBBIE M IIU(PPOBBIC
U3MEpUTENbHbBIE IPUOOPHI, KOMIIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

[TorpemHocTy u3MepeHnil PU3NYECKUX BEIUUUH (a0COIIOTHASI 1 OTHOCUTEIIbHAS).



MonenupoBanue ¢GuU3MUECKUX SBICHUNM M TMpoleccoB (MaTepuaiabHash TOYKa,
abcoMoTHO TBEPAOE TENO, HAealbHasl KHUAKOCTb, MACAIbHBIN Ta3, TOUECUHBIN 3apsn).
['unores3a. PU3HUECKUI 3aKOH, TPAHULIBI €70 IPUMEHUMOCTH. Dusnyeckas Teopusl.

Ponb u Mecto ¢pusuku B pOpMUPOBAHUN COBPEMEHHON HayYHOW KapTHUHBI MUpA, B
MPAKTUYECKOUN JAEATEIBHOCTH JIFOJICH.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaol, npaKmuKym.

N3mepeHune cuiabl TOKAa U HANPSDKEHUS B IEMU MOCTOSIHHOTO TOKa IMPHU MOMOIIN
aHAJIOTOBBIX U IU(POBBIX U3MEPHUTEIbHBIX TPUOOPOB.

3HaKOMCTBO ¢ LM(ppoBoM nabdopaTtopueil mno ¢usuke. Ilpumepsl u3MepeHus
(bu3MUecKUX BEIUYUH MPHU MOMOIIHM KOMITBIOTEPHBIX JaTYUKOB.

Paszpnen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanndeckoe nBuxeHNE. OTHOCUTEIBHOCTh MEXaHUYECKOTO IBHAKEHHS. CucTtema
OTCUETA.

[Ipsimast u oOpaTHas 3a/1a4d MEXaHUKH.

Pannyc-BeKTOp MaTepuaabHON TOYKH, €r0 MPOEKIMU Ha OCU CUCTEMbl KOOPAUHAT.
Tpaekropus.

[Iepemelenue, CKOpOCTh (CpeHsIsl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MaTepUaIbHOM TOYKH, WX TPOCKIMH HAa OCH CHUCTeMbl KoopauHaT. CroxeHue
MepEMEUIEHUN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PAaBHOYCKOPEHHOE IMPSMOJIMHEHHOE JBH)KEHUE. 3aBHCUMOCTH
KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS U MYTH MaTepUaIbHON TOYKM OT BPEMEHH U HUX
rpaduxu.

CBoOogHOe TmajeHWEe. YCKOpPEHHE CBOOOJHOIrO IajeHus. JIBmkeHue Tena,
OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPECHHUS
MaTepHUaTbHON TOYKH OT BpEMEHU U MX Tpaduku.

KpuBonuneiiHoe nBukeHue. J[BH)KEHHME MaTepUAIBHOM TOYKH MO OKPYXHOCTH.
VYrnoBas u nTuHEWHAs ckopocTh. Ileproa n gactora obpamenus. LleHTpocTpeMuTensHOE
(HOpMaJibHOE), KacaTelbHOE (TaHI€HIMAJIbHOE) U TOJHOE YCKOpPEHHE MaTepHallbHON
TOYKHU.

TexHu4yeckue yCTpOWCTBAa M TEXHOJIOTHYECKUE TMPOIECChI: CIIUIOMETP, JBIKCHHUE
CHApSIJIOB, IIETHbBIC, IIeCTePEHYATHIE U pEMEHHBIC Mepeaadn, CKOPOCTHBIC TUQTHI.

Jemoncmpayuu.

Mopenb cucteMbl OTCYETa, WJUIIOCTpAIMsd KUHEMAaTHYECKUX XapaKTepUCTUK
JIBUKCHHUSL.

Cnoco0BbI UCCIIETI0OBAHUS IBIKEHUH.

Nnntoctpanus npeAenbHOro nepexoaa 1 i3MepeHrne MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue ABMKEHUM C UCTIOIH30BAaHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenue pABvoKeHUsI Tena, OpPOIICHHOTO IO YIVIOM K TOPU3OHTY |
TOPU30HTAIIBHO.

HamnpaBneHnue ckopocTu Ipu ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEIYKTOPE.



CpaBHEHHME MYTEW, TPACKTOPHIl, CKOPOCTEN IBMKEHUSI OJHOTO M TOIO XK€ Tejla B
pa3HBIX CUCTEMAX OTCUETA.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomaol, npaKmuKym.

N3yueHrne HEpaBHOMEPHOIO MABWKEHUSI C LEIbI0 ONPENENECHUs] MIHOBEHHOMN
CKOPOCTH.

N3mepeHne ycKOpeHusl MpU MNPSMOJIUHEHHOM PAaBHOYCKOPEHHOM JBHKEHUH IIO
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITYTH OT BPEMEHU IIPU paBHOYCKOPEHHOM JBUKEHUH.

N3mepenue yckopeHHs CBOOOJHOTO MNaJeHUs (PEKOMEHJIOBAaHO MCIOIb30BAHUE
udposoit mabopaTopun).

W3ydyeHne NBUKEHHUS Tea, OpOIIEHHOTO ropu3oHTalIbHO. [IpoBepka rumoressl o
IpsIMOM TIPOMOPIMOHAIBHON 3aBUCUMOCTH MEXIY NalbHOCTHIO MOJIETa W HayaJdbHOUN
CKOPOCTBIO TEA.

N3yueHre IBUKEHHUS TeNa 10 OKPY>KHOCTHU € MMOCTOSTHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEpUOJIa 0OpaleHUs] KOHUYECKOr0 MasiTHUKA OT €ro
apameTpoB.

Tema 2. /lunamuxa.

ITepBbiii  3akoH HproroHa. HHepnuanbHble cucTemMbl oTcué€ra. [lpuHumn
otHocuTenbHOCcTH [anunes. HewnepuuaneHble cucTeMbl oOTcuéra (ONpejaesieHue,
MIPUMEDHI).

Macca tena. Cuna. [IpunHnun cynepnosunuu Cui.

Bropoii 3akoH HproTOHa 1711 MaTEpUaIbHON TOYKH.

Tpetuit 3akoH HproTOHA [U1s1 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHHSA. DKBUBAJEHTHOCTh I'PAaBUTAMOHHOW M HWHEPTHOU
MAaccChl.

Cuna TspKecTH. 3aBUCHUMOCTH YCKOPEHHSI CBOOOJHOTO TMAaJeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO MJIAHETHI U OT reorpaduueckoil mupoThl. JIBrmkeHre HeOECHBIX Tel U UX
cnyTHUKOB. 3akoHbl Kemuiepa. [lepBas kocMHuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, nBrkynierocs ¢ yCKOpEHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpEHUS CKOJIBKEHHUS U CHUJIa TPEHUS IOKOS.
Kosddunuent tpenus. Cuna conpoTUBICHUS IPU IBUKEHUU Tela B )KUJKOCTH WU rase,
€€ 3aBUCUMOCTD OT CKOPOCTH OTHOCUTEJILHOTO ABUKEHUS.

JaBnenune. ['mapocratnueckoe nasnenue. Cuna Apxumena.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI:  IOJIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaOntoneHne nBHKEHUs Tel B HMHEPLUUAIbHBIX M HEUWHEPLHUAIbHBIX CHUCTEMax
OTCYETA.

[IpuHIUII OTHOCUTENBHOCTH.

Kadenne IByX HWIMHAPOB WM IIAPOB Pa3HOW MAacChl C OJUHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPLIMAJIBHON CUCTEMBI OTCYETA.

CpaBHEHME paBHOJICHUCTBYIOUIEH NPWIOKEHHBIX K TEIy CHUJl C MPOU3BEACHUEM
MAacChl TEJIa HAa €r0 YCKOPEHUE B HHEPLUAIBHON CUCTEME OTCUETA.



PaBeHCTBO CuJ1, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOIEUCTBUS TEI.

N3mepenune mMacc 1o B3auMOIEHCTBUIO.

HesecomocTs.

Bec tena mpu ycKOpeHHOM NOIBEME U MaJICHUH.

LleHTpoOE)KHbIE MEXAHU3MBI.

CpaBHeHME CUI TPEHHUSI IOKOSI, KAYEHUS U CKOJIbIKECHHUSI.

Yuenuueckuii 3xcnepumenm, nadbopamopnuvie padomaol, npaKmuKym.

W3mepenue paBHOJEHCTBYIONICH CHII TpH JBIKEHHWHU Opycka IO HaKJIOHHOMN
IIJIOCKOCTH.

[TpoBepka rumoTe3sl 0O HE3aBUCUMOCTH BPEMEHU JIBHXKEHHUs OpycKa M0 HAKJIOHHOU
IUIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €0 MacCCHl.

HccnenoBanue 3aBUCHUMOCTH CHJI  YIIPYTOCTH, BO3HHMKAIOIIMX B IMPYKUHE H
PE3UHOBOM 00pa3siie, OT uX aedopManum.

N3yueHre NBUKEHUSI CUCTEMBI TE€Jl, CBA3AHHBIX HUTBIO, IEPEKUHYTON Uepes3 JIETKUIA
OJI0K.

U3smepenue koddduiieHTa TpeHUs MO BEJIWYUHE YriIoBOro KoddduimeHTa
3aBUCUMOCTH Frp(N).

HccnenoBanue ABMXKEHHs Opycka IO HAKJIOHHOM IUIOCKOCTH C TEPEMEHHBIM
K03 (HULIMEHTOM TPEHUSI.

N3yueHne NBUKEHMS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHo TBEPoe Teno. [locTynarensHoe U BpaliaTeabHOE ABMKEHUE TBEPIOTO
Tena. MOMEHT CuiIbl OTHOCUTENBHO OcH BpameHus. llnedo cunel. CrnoxkeHue cwui,
NPWIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsaxkecTH Tena.

YcnoBus paBHOBeECHS TBEPAOTO TENA.

YcroitunBoe, HEYCTOMUNBOE, O€3pa3IMIHOE PAaBHOBECHE.

TexHuueckne ycCTpOHMCTBA W TEXHOJOTMYECKHME  TMPOLECCHI:  KPOHIITEMNH,
CTPOUTENIbHBIN KpaH, peli€éTyaTble KOHCTPYKIUH.

Jemoncmpayuu.

VYcnoBus paBHOBECHS.

Buzel paBHOBecus.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomaol, npaKkmukym.

HccnenoBanue ycnoBHil paBHOBECHUS TBEPIOTO T, UMEIOLIETO OCh BPAILCHHUS.

KoHcTpynpoBaHue KpOHIITEMHOB U pacy€T CUJI yIPYTOCTH.

N3yuyeHne yCTOMYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO IIJIOIIAb OMOPBI.

Tema 4. 3aKkonwl coxpaneHus ¢ Mexanuke.

NMnynec MaTepuanbHOM TOYKHM, CHUCTEMBl MaTepHalbHBIX ToueK. LleHTp Macc
CHUCTEMBI MaTepUaIbHBIX TOUYEK. Teopema 0 JBKEHUH LIEHTpa Macc.

NMiynbc cuiibl 1 UI3MEHEHHE UMITYJIbCa Tena.

3aKOH COXpaHEHHUs UMITyJIbCA.

PeakTuBHOE IBHKEHHE.

MomeHT umnybca MaTepuanbHOM Touku. [IpencraBieHrne o coxpaHeHUH MOMEHTaA
MMITYJIbCa B IEHTPATbHBIX MOISX.



PaGora cunapl Ha MaJoM W Ha KOHEYHOM mnepemenieHuu. ['paduueckoe
npeicTaBIeHUE pabOThl CHIIBI.

MOIIIHOCTE CHIIEL.

Kunernueckas »oSHeprusi MarepualibHOM Touku. Teopema 00 U3MEHEHUU
KMHETUYECKON YHEPTUHM MATEPUAIIBHON TOYKH.

[loTeHuumanpHple W HEMOTEHUUaldbHble cwibl. [loTeHUManbHAs  SHEPrus.
[ToreHunanpHass >3HEprust ynpyro JedopMUpoBaHHON mpyxuHbl. [loTeHuManpHas
SHEPrUs Tejla B OJHOPOAHOM TIpaBUTAlMOHHOM Tmosie. [loTeHunanbHas >Heprus Tena B
IPaBUTALIMOHHOM I10JIE€ OJIHOPOJHOTO 1Iapa (BHYTpU M BHE Liapa). Bropas kocmuueckas
CKOpOCTh. TpeTbst KoCMUYECKasi CKOPOCTb.

CBsi3p pabOTHl HEMOTEHUHUAIbHBIX CHJI C W3MEHEHHMEM MEXAaHUYECKOM SHEpruu
CHUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHS.

VYpaBuenne bepHyminm 108 UWACAIBHOW KUIKOCTH Kak CIEJCTBUE 3aKOHA
COXPAHEHHsI MEXAHUYECKON YHEPTUH.

TexHuueckue yCTpPOWCTBA M TEXHOJOTMUECKUE IIPOLIECCHI: JIBUKEHUE PakKeT,
BOJOMET, KONEP, IPYKUHHBINA MUCTOJIET, THPOCKOII, (PUTypHOE KaTaHUE Ha KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpAaHEHHUs UMITyJIbCA.

PeakTuBHOE JBUKEHUE.

N3MepeHre MOITHOCTH CHIIBI.

M3MeHeHne SHepruy Tela MPpU COBEPIICHUN PabOTHI.

B3anmHbIe npeBpanieHns KHHETUYECKOM U MOTEHIIMAIbHON SHEPTHM NIPU IEUCTBUU
Ha TEJIO CUJIbI TSHKECTH U CWIIBI YIIPYTOCTH.

CoxpaHeHHe YHEPTUH MPU CBOOOTHOM TaICHUH.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaol, npaKkmuKkym.

N3mepenue uMmirynbca Tena o TOpMO3HOMY ITYTH.

W3mMepeHne CHITbI TATH, CKOPOCTH MOJIETH JEKTPOMOOMIISE M MOIIIHOCTH CUJIBI TSTH.

CpaBHEHME U3MEHEHUS UMITYJIbCA TEIa C UMITYJIBCOM CHJIBI.

HccenenoBanue COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJCHCTBHM.

N3mepeHne KUHETUYECKOM SHEPTUHU TeJla IO TOPMO3HOMY ITyTH.

CpaBHEHHE W3MEHEHHUS TMOTCHIMAIbHONW OSHEPruM MPYXKHHBI C PabOTOM CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIBI TPEHHS TNPU JBMKCHUU Tela IO HAKIOHHOM
IIJIOCKOCTH.

Pa3nen 3. MogekyaspHas ¢pu3nka U TepMOANHAMHUKA.

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU MeopUU.

OcHOBHBIE MOJNOXKEHUS MOJIEKYIsipHO-KHHeTHueckor Teopun (MKT), ux onbiTHOE
obocHoBanme. Jluddys3us. bpoyHoBckoe nBmwkeHue. XapakTep JBUXKEHUS U
B3aUMO/ICIICTBUS YaCTHUI] BellecTBa. MOJENN CTPOEHHU ra30B, )KUIKOCTEN U TBEPABIX TEI
U 00BSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3TUX Mojeneil. Macca 1 pa3mMepsl MOJIEKYI
(aromoB). KonnuectBo BemecTBa. [loctosiHHas ABorapo.



TenoBoe paBHOBecuwe. Temmeparypa u cmocoObl e€ wusMmepenus. [llkama
temriepatyp Llenbcusi.

Mopens uaeasbHOro ra3a B MOJIEKYJIIPHO-KMHETHYECKOM TEOPHM: YaCTHILBI ras3a
JBIKYTCSI XaOTHUECKHU U HE B3aUMOJCICTBYIOT JIPYT C APYTOM.

['azoBele  3akoHbl.  YpaBHeHue  MengeneeBa—Knaneilipona.  AOGcomtoTHas
temrneparypa (mkamna temneparyp KeneBuna). 3akon JlanpToHa. WM3omporeccsl B
UJCAIbHOM ra3e C IMOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe mpencraBieHue
M30MPOLIECCOB: U30TEpMa, U30X0pa, u3obdapa.

CBsi3b MEXAYy JABIICHHEM U CpeAHEH KHMHETHYECKOM SHEpPrueil mocTymaTebHOTO
TEIJIOBOTO JBMXKEHMSI MOJIEKYJT MI€aJbHOTO raza (OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-
KWUHETUYECKON TEOPHH HUJI€aTbHOIO ra3a).

CBsi3b aOCONIIOTHOW TeMIepaTypbl TEPMOJUHAMUYECKOW CHUCTEMBI CO CpeaHei
KMHETUYECKON SHEPrUel MOCTYyNaTEIbHOIO TEIJIOBOTO IBUKEHHUS €€ YaCTHII.

TexHuueckue yCcTpoicTBa U TEXHOJOTUYECKUE MPOIECCHI: TEPMOMETp, OapomeTp,
IIOJIy4YE€HUE HAaHOMAaTEPHaJIOB.

Jemoncmpayuu.

Mopnenn IBHKEHHS YaCTHIL] BELIECTBA.

Mopnens OpOyHOBCKOTO JTBUKEHUSI.

Buneoposnuk ¢ 3anuchbio peaibHOT0 OPOYHOBCKOTO JIBHYKCHUSI.

Juddy3us KUTKOCTEH.

Mopens onbiTa LlTepHa.

[IpuTsKeHE MOJIEKYIL.

Mopenn KpUCTAIIINYECKUX PEIETOK.

Habmronenue u uccnegoBaHue U30MpoLECcCoB.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padomul, nPAKmMUKym.

HccnenoBanue mporiecca yCTaHOBJICHHUS TEIUIOBOTO PaBHOBECHUS IPHU TEIJI000MeHe
MEK1y TOPSIYE U XOJIOJTHOM BOJIOM.

N3ydyeHne  HM30TEpPMUYECKOTO  mpouecca  (PEeKOMEHJIOBAHO  MCIOJIb30BAaHUE
uudposoit mabopatopun).

W3yueHne n30X0pHOro mpouecca.

N3yuenue n3obapHOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3amganvie BHEUIHUX  YCIOBUW  JUIs
TEPMOJAMHAMUYECKOW CHUCTeMbl. BHemHue u BHyTpeHHue mnapamerpsl. llapamerpsl
TEPMOJMHAMUYECKOW CHCTEMBbl KaK CpEJHUE 3HAUYCHHUS BEJIWYUH, OMMCBHIBAIOIIUX €€
COCTOSIHME HAa MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayajo TEPMOJMHAMUKH. Camonpou3BoJibHAs penakcanus
TEPMOJIMHAMUYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mopenp uaeasbHOroO raza B TEPMOJAMHAMUKE — CHCTEMA ypaBHEHUM: yYpaBHEHHUE
Menneneesa—Knaneipona ¥ BBIp@KEHHE Ui BHYTPEHHEW DJHEpPruu. Y CIIOBUSA
MPUMEHUMOCTHA 3TOM MOJENM: HU3Kas KOHLUEHTpALWs YacTHLl, BBICOKUE TEMIIEPATYpBHI.
BripaxkeHue 1 BHYTpEHHEN DHEPTUHA OJHOATOMHOI'O UIEAIBHOIO rasa.



KBa3ucratnueckne 1 HECTATUUECKUE TTPOLIECCHI.

DOnemeHTapHas palboTa B TepMoJIuWHaMuKe. BprunciaeHue paboTel Mo rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepenaua KaK croco6 U3MEHEHUS BHYTpPEHHEN SHEPTUH
TEPMOJUHAMUYECKOIN CUCTEMBI 0e3 COBEpUICHUS paboTHI. Kongekius,
TEIJIONPOBOIHOCTD, U3JTyYCHHE.

KommuectBo TemnoTel. Tenmno€émMkocTs Tena. Y aenpHass U MOJISIpHAsE TEIIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maliepa. YaenbHas TEIUIOTAa CropaHusi TomuiuBa. Pacuér
KOJIMYECTBA TEIUIOTHI Ipu Tertonepenaye. [lonsatue o6 agnadbatHoM mporecce.

[lepBbIii 3aKOH TepMOAMHAMHUKU. BHyTpeHHss sHeprusa. KonudecTBo TEMIOTHI U
paboTa Kak Mepbl U3MEHEHUS! BHYTPEHHEN SHEPTUU TEPMOJIUHAMUYECKON CUCTEMBI.

BTopoil 3ak0H TEpPMOJMHAMHUKU [Jii PABHOBECHBIX IPOIIECCOB: uUepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE€ TEPMOJUHAMUYECKOM CHUCTEMbl MPOXOAUT E€IUHCTBEHHAs
anuabara. AGCOIIOTHAS TeMIepaTypa.

BTopoil 3aKOH TEpMOIMHAMHUKHU JIsI HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepenaTh TEIIOTy OT Oojiee XOJOAHOIO Teia K 0ojiee HarpertoMy 0e3 KOMIEHCAIUU
(Knaysuyc). Heo6patuMocTh NpupOJHBIX IPOLIECCOB.

[Tpuniune gefictBus TeroBbix MamuH. KIT/I.

MakcumansHoe 3Hauenune KIIJI. Iukn Kapno.

DKOJIOTUYECKHUE ACHEKThl HCIIOIb30BAHMS TEIUIOBBIX JBUrarenieid. TemnoBoe
3arpsi3HEHHUE OKPYKAIOLIEH CPEIbI.

TexHuueckue yCTpOWCTBA M  TEXHOJOTMYECKHE MPOIECCHl:  XOJOJAUIIbHUK,
KOHAMIIMOHED, AU3EIbHBIA 1 KapOIOpaTOpHbIN IBUraTeNH, NapoBas TypOUHA, MOJTyYeHUE
CBEPXHU3KUX TEMIIepaTyp, YTUIU3ALMUS «TEIUIOBBIX» OTXOJOB C HCIIOJIb30BAHUEM
TEIUIOBOI'O  HAcoca, YTUIM3alMs OMOOPraHMYECKOro TOIMJIMBA Il BBIPAOOTKHU
«TETUIOBOW» U AJIEKTPOIHEPIUH.

Jemoncmpayuu.

H3meHeHne TeMrepaTypsl pH ainadaTHYeCKOM PacIIupEHUH.

Bo3nymiHoe orauso.

CpaBHeHUE yJeNbHBIX TEMIOEMKOCTEN BEIIECTB.

CriocoObl U3MEHEHUS! BHYTPEHHEN YHEPTUU.

HccnenoBanue annabaTHOTO mpoIiecca.

KomnbroTepHble MOJIeNIN TEIUIOBBIX IBUTATEIICH.

Yuenuueckuii 3xcnepumenm, nadbopamopnuvie padomaol, npaKkmuKym.

W3mepenue yenbHON TEeI0EMKOCTH.

HccnenoBanue nporecca OCThIBaHUS BELIECTBA.

HccnenoBanue annabaTHOTO mpoIiecca.

W3ydyeHre B3aMMOCBSA3M DJHEPIHMM  MEXKMOJEKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIIEPaTypbl KUIICHUS KUJIKOCTEH.

Tema 3. Azpezamnvie cocmoanusn eeuecmea. Pazoevie nepexoobwi.

[TapooOpa3zoBanrie u KoHJeHcauus. McrnapeHue u KureHwe. YjenbHas TEIoTa
napooOpa3zoBaHus.



HaceliieHHbpie 1 HeHachlleHHbIE napbl. KauecTBeHHAst 3aBUCUMOCTD INIOTHOCTH U
NaBJICHUS] HACBHIIICHHOTO TMapa OT TeMIepaTypbl, UX HE3aBUCUMOCTh OT 0OO0BEMaA
HACBIIICHHOTO Napa. 3aBUCUMOCTh TeMIIEPaTypbl KUIIEHUS OT JIABJICHUS B KUIKOCTH.

BrnaxHocTh Bo3tyxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIIAXKHOCTb.

TBépnoe teno. Kpucramnumueckue u amopdHble Tena. AHHM30TPONMS CBOWCTB
kpuctauioB. IlmaBnenme uW  kpucraumzauus. YJeldbHas TEIUIOTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmarnuu TBEpAoro Tema. PacTskenune u cxatue. Casur. Moayms HOHTa.
[Tpenen ynpyrux nedopmariuii.

TemoBoe pacmiipeHrue >KUIKOCTEH H TBEPABIX Tel, O0BEMHOE W JMHEHHOE
pacuimperre. AHTapMOHHM3M TEIUIOBBIX KOJEOAHUN dYacTHI[ BeIIeCTBa KaK MPUYUHA
TEIUIOBOTO pacIIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoGpazoBanue 3Heprun B (Pa3zoBbIX NEPEXOAAX.

VYpaBHeHue TemoBoro OanaHca.

[ToBepxHocTHOEe  HaTspkeHHE. KodpUIIMEHT MOBEPXHOCTHOTO  HATSXKCHHS.
Kanunnsapuele sBiaeHus. JlaBieHwe 1oJ HMCKPUBIEHHON IOBEPXHOCTHIO KUIKOCTH.
dopwmyia Jlamnaca.

TexHuuyeckne yCTpONCTBA M TEXHOJOTUYECKHE IPOLECCHl: JKUJIKUE KPHUCTAILIBI,
COBPEMEHHBIE MATEPHUAJIBI.

Jemoncmpayuu.

TennoBoe pacmupeHue.

CBoiicTBa HaChIIIEHHBIX MTAPOB.

Kunenne. Kunenve npu NOHUKEHHOM JTaBJICHUM.

N3MepeHne cuibl HOBEPXHOCTHOTO HATSKECHUS.

OMBITH ¢ MBUTBHBIMU TIJIEHKAMH.

CmauuBaHue.

Kanunnsipuele sBieHus.

Monenu HeHbIOTOHOBCKOM KUJIKOCTH.

Cnoco0Obl U3MEpPEeHUs BIAXKHOCTH.

HccnenoBanue HarpeBaHus U IJIABJICHUS] KPUCTANIMUECKOTO BELIECTBA.

Bunpr nedopmaruii.

Habmionenne manbix geopmanui.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padomul, npaKmuKym.

M3yuyeHne 3akOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3MmepeHne ynenbHON TEIUIOThI IUIaBJICHUS JbA.

N3ydeHue CBOMCTB HACKIIIEHHBIX MAPOB.

H3mepenne abCONIOTHOW BIAXHOCTH BO3JyXa M OIEHKA MacChl IMapoB B
MTOMEIIICHUH.

N3mepenue ko3¢ duiineHTa NoOBEpXHOCTHOTO HATSKEHHUS.

N3mepenne moayis FOHra.

HccnenoBanue 3aBUCUMOCTH 1e€(pOpMAIIMU PE3UHOBOTO 00pasiia OT MPHUIIOKEHHOMN
K HEMY CHUJIBI.

Paznen 4. DuekTpoanHaMuka.



Tema 1. dnekmpuueckoe noJe.

OneKkTpu3auus Tel W €€ TNpOsIBICHUSA. OJEeKTpudyeckuid 3apsna. JlBa Buaa
DNIEKTPUYECKUX  3apsAnoB.  IIpoBOIHMKM,  AMDJIEKTPUKM W IOJYIPOBOJHHKHU.
DJIeMEHTAapHBIN AIEKTPUUYECKUM 3apsij. 3aKOH COXpPaHEHUs FIEKTPUUYECKOro 3apsija.

B3aumopeiicteue 3apsaoB. Toueunsie 3apsasl. 3akoH Kynona.

OnekTpuueckoe noje. Ero AeiicTBUE Ha 3JIEKTPUYECKUE 3apSbl.

Hanpsok€HHocTh anekTpuyeckoro nosist. [IpoOuslit 3apsn. JIluHun HanpsxEHHOCTH
ANEKTPUYECKOTO 1oyisi. OZHOPOAHOE PIEKTPUUECKOE TOJIE.

[loTeHIIManbHOCTD  DJIEKTPOCTATUYECKOrO0 1oJiA. Pa3HOCTP NOTEHOIMAIOB U
HanpsbkeHue. [loreHnmanbHas 3Heprus 3apsia B JIeKTpocTaThueckoM mnose. [lotennuan
AJIEKTpOCcTaTHUecKOro noiisd. CBsi3b HANPSYKEHHOCTH IOJISI U Pa3HOCTU NOTEHUUAJIOB IS
AIIEKTPOCTATHUECKOTO MO (KaK OJJHOPOJHOTO, TaK U HEOJHOPOIHOTO).

[IpuHIUI Cynepno3unuy dJIEKTPUYECKUX MTOJIEH.

[Tone Ttoueunoro 3apsyma. Ilome paBHOMepHO 3apsbkeHHOW cdepsl. [lome
pPaBHOMEpPHO 3apsLKEHHOro 1o 00béMy mapa. [lonme paBHOMEpHO 3apsKEHHOU
OCCKOHEYHOW TUIOCKOCTH. KapTuHbl JHHHH HanpsHKEHHOCTH  JTHX  IMOJEH |
HKBUIIOTEHI[UAIBHBIX ITOBEPXHOCTEM.

[IpoBOIHMKY B 3JIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PABHOBECHS 3apsJI0B.

JIMDNEKTpUKH B DIIEKTPOCTAaTHYECKOM TMoje. JMdIeKTpuueckas ITPOHUIAEMOCTh
BEILIECTBA.

KonneHcarop. ONEKTpOEMKOCTh KOHAEHCATOpPA. IJIEKTPOEMKOCTH  IUIOCKOTO
KOHJIEHCATopa.

[TapamnensHOe coenuHeHue KoHAeHcatopoB. [locrmenoBaTenpsHOE CcoenMHEHUE
KOH/ICHCAaTOPOB.

DHeprus 3apsyKEHHOTO KOHAEHCATOPA.

JIBM>KEHME 3apsKEHHON YaCTULIBI B OJJHOPOJHOM JJIEKTPUYECKOM I10JIE.

TexHudyeckne yCTpOHMCTBA W TEXHOJOTMYECKHE IPOLIECCHI:  AIEKTPOCKOI,
ANIEKTPOMETP,  DJEKTPOCTaTUYecKas  3alluTa,  3a3eMJIeHHEe  3JIEKTPONpHOOpOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jlemoncmpayuu.

YCTpOMCTBO ¥ MPUHLMIT JECUCTBUS AIICKTPOMETPA.

DNEKTPUUECKOE 0JIE 3apSKEHHBIX IIAPUKOB.

DJIEKTPUUYECKOE T0JIE ABYX 3apsKEHHBIX MIJIACTUH.

Mognens anekrpocraTrueckoro reneparopa (Ban ne I'paaga).

[IpOBOHMKY B 3JIEKTPUYECKOM II0JIE.

DJIeKTpocTaTnyecKas 3allnTa.

YceTpolcTBO M AEUCTBUE KOHAEHCATOPA ITOCTOSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTD JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAAM IUIACTHH,
PacCTOSIHUS MEXKAY HUMHU U TUDJIEKTPUUECKON MTPOHULIAEMOCTH.

DHeprus 3IEKTPUUYECKOT0 MO 3apsyKEHHOT0 KOHAEHCATOPA.

3apsaka u paspsijika KOHIEHCAaTopa Yepe3 pe3rcTop.

Yuenuueckuii 3xkcnepumenm, nabopamopnvie padomul, RPAKMUKYM.

OneHnka cuil B3auMOICMCTBYS 3apsDKEHHBIX TEJI.



HaGmronenue mnpeBpalleHUs] SHEPTUU 3apsKEHHOIO0 KOHAEHCATOpa B DHEPIHI0
U3JIy4€HHUS] CBETOAUO/A.

M3yuyeHne npoTeKkaHus TOKa B LIEINH, COAEPIKAILEN KOHIECHCATOP.

Pacripenenenue pa3HOCTH MOTEHIMAIOB (HAMpPsKEHUs) MPH TMOCIeI0BaTeIbHOM
COCIMHEHUHN KOHJIEHCATOPOB.

HccnenoBanue pa3psiaa KOHAEHCATOPa Yepe3 pe3ucTop.

Tema 2. Ilocmosanuwlii 31eKmpudecKull mox.

Cuna Toka. [IoCTOSTHHBIN TOK.

VYcnoBus CynIECTBOBAHMS ITOCTOSIHHOTO JJIEKTPUYECKOro TOKa. MCTOYHMKM TOKa.
Hamnpspxkenne U u DJIC &.

3akon OMa 15 yyacTKa elu.

DJIEKTPUUECKOE COMPOTUBJICHUE. 3aBUCUMOCTH COIMPOTUBIEHUS OIHOPOAHOTO
IIPOBOJHHMKA OT €ro JUIMHbl M IUIOIIAAM IIONEPEYHOrO CEYEHUs. Y IEIbHOE
CONPOTHUBIICHHUE BEIIECTBA.

[locnenoBarenbHOe, NApPALIEIBHOE, CMEIIAHHOE COCAMHEHUE IIPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX ekTpuueckuXx neneil. [Ipasuna Kupxroda.

Pabora snextpuueckoro Toka. 3akoH Jlxxoyns—Jlenma.

MonIHOCTh  ANEKTPUYECKOrO0 TOKa. TersoBas MOIIHOCTb, BbIIEIsE€Mas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINpPOTHBJICHUE MCTOYHHMKA TOKa. 3akoH Oma Mg MOJTHOU
(3aMKHYTOM) AIEKTPUIECKOM 11eru. MOITHOCTh UCTOUHHKA TOKa. KOpoTKOe 3aMbIKaHHE.

KoHaeHcaTop B 1enu MOCTOSIHHOTO TOKA.

TexHu4eckne yCcTporWCTBa U TEXHOJIOTMYECKHUE MPOLIECCHI: AMIIEPMETP, BOJIBTMETP,
peocTar, CUETYUK DIIEKTPUUECKOU DHEPIUH.

Jemoncmpayuu.

N3mepeHue cuiibl TOKa U HaMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CWIIBI TOKAa OT HAIPSDKEHHS UL PE3UCTOpA, JaMIIbl
HaKaJIUBaHUs U CBETOUOA.

3aBHCUMOCTH COMPOTUBJICHUS IUIUHIPUUYECKUX TPOBOAHUKOB OT JJIMHBI, TUIOIIAIHA
IIOIIEPEYHOr0 CEYEHUs U MaTepurala.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT CONPOTHBIICHHS IPU HOCTOSHHOM
HaIpPSYKEHUHU.

[Ipssmoe m3mepenne J/IC. KopoTkoe 3amblkaHuE TaJbBaHUYECKOTO JJIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

CrniocoObI coeHEeHUs! HICTOYHUKOB Toka, DJIC barapeii.

HccnenoBanne pazHOCTH NOTEHIMATIOB MEXAY IOJIOCAMU HCTOYHMKA TOKa OT
CHUJIBI TOKA B IIEMH.

Yuenuueckuii sxkcnepumenm, nadopamopmuvie padomut, npaKmuKym.

HccenenoBanue CMEIIAHHOTO COEMHEHUs PE3UCTOPOB.

W3mepenue yieapHOoro COpOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HANPSKEHUS [T JTAMITbl HAKAJIMBAHHSL.

YBenuueHue npejena u3MepeHusi amnepmeTpa (BoJIbTMETPA).

N3mepenue 3/1C 1 BHyTpPEHHETO CONPOTUBIEHUS UCTOYHUKA TOKA.



HccnenoBanue 3aBucuMocTd DJ[C raapBaHMYECKOTO 3JIEMEHTa OT BPEMEHM IIPU
KOPOTKOM 3aMbIKaHUU.

HccnenoBanne pasHOCTH MOTEHIIMATIOB MEXKIY ITOIIOCAMUA HCTOYHHMKA TOKA OT
CHUJIBI TOKA B IIETIN.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunlx cpeoax.

DneKTpuuecKasi MPOBOJUMOCTb Pa3IMYHBIX BEIIECTB. DJIIEKTPOHHAS] MPOBOAUMOCTH
TBEPABIX METAUIOB. 3aBUCHUMOCTb COINPOTUBIEHUS METAUIOB OT TEMIIEPaTypBhl.
CBepXIpOBOAUMOCT.

DJIeKTpUUECKui TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAsI U MPUMECHAsI TPOBOJIUMOCTH MOIYIPOBOTHUKOB.
CaoiicTBa p—n-niepexosa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUH TOK B  JJIEKTPOJUTAX. OJNEKTPOJUTHYECKAs JUCCOLHAIUA.
OnekTponus. 3akoHbl Papanest A 3IEKTPOIN3a.

DnekTpryeckuil TOK B ra3zax. CamMoCTOATENbHBIA M HECAMOCTOSITENBHBIN pa3ps.
Pa3nuuHble TUITBI CAMOCTOSITENBHOTO pa3psiaa. Monuus. [1nazma.

TexHuueckne yCTpOMCTBA M MPAKTUUECKOE NMPUMEHEHUE: Ira30pa3psiHbIEC JIAMIIBI,
AIIEKTPOHHO-JTy4YeBass TpyOKa, TOIYNPOBOJAHUKOBBIE MPHOOPHI: AHOJ, TPaH3UCTOP,
dboTonMOa, CBETOAMOM, TalbBaHUKA, paQUHUPOBAHHWE MEAM, BBHIMIJIABKA aATIOMHHUS,
AIEKTPOHHAS! MUKPOCKOIIHSL.

Hemoncmpayuu.

3aBUCHUMOCTb CONTPOTUBJIEHUSI METAJUIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB NEKTPOIUTOB.

3akoHsl 25ekTponuza dapanes.

HckpoBoli pa3psl ¥ TPOBOJIUMOCTb BO3yXa.

CpaBHeHME TPOBOJUMOCTH METAIJIOB U MOJYIPOBOIHUKOB.

OIHOCTOPOHHSSI TPOBOAUMOCTD AUO/A.

Yuenuueckuii s3xcnepumenm, nadbopamopnuvie padomaol, npaKkmukym.

HaGmronenue snexkrponusa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBanue 3aBUCUMOCTH COMPOTHUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKHU JUOA.

Pu3nyeckuil NPAKTHKYM.

CriocoObl m3MepeHus: (PU3NYECKUX BEIUYMH C HWCIOJIb30BAHMEM AaHAJIOTOBBIX M
U(GPOBBIX HM3MEPHUTEIBHBIX MPHUOOPOB W  KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCONIOTHBIE W OTHOCHUTENBHBIC TMOTPEIIHOCTH HW3MEPEeHHH (PU3NUECKUX BEIUYHH.
OrieHKa rpaHull MOTPEIIHOCTEH.

[IpoBeseHEe KOCBEHHBIX H3MEPEHUM, WCCIEIOBAHUN 3aBUCUMOCTEN (HU3UYECKUX
BEJIMYMH, TIPOBEpPKA TMPEIOKECHHBIX THUNOTE3 (BBIOOp U3 pPabOT, OMHCAHHBIX B
TEeMaTHUYECKUX pazfenax «YUYEeHUYECKHM DKCIIEPUMEHT, Ja0opaTopHbIE pabOThI,
HIPAKTUKYM).

MesknpeamMeTHble CBSA3H.



N3yuenune kypca ¢usuku yriy0iaéHHoro ypoBHsa B 10 kimacce oCyIECTBISETCS C
yU€TOM COZEPIKATENbHBIX MEXKIPEIMETHBIX CBsI3€l C KypcaMd MaTeMaTUKH, OMOJIOTHH,
XUMUH, reorpapuu U TEXHOJIOTUH.

Mesicnpeomemnvie nonamus, C6A3AHHbLIE C U3YUEHUEM MEMO008 HAYUHO20
NO3HaHUA: SBICHUE, HAYUHBIA (akT, runoresa, (pu3nueckas BEIMYHMHA, 3aKOH, TEOpUs,
HaOJII0ZieHNe, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHUE, IOTrPEeIIHOCTH
U3MEPEHUH, U3MEpUTENbHBIE TPUOOPHI, IU(PpOBast JadbopaTopus.

Mamemamuxa: peuieHue cucTeMbl ypaBHeHu#. JIuneiinas ¢yHnkuus, nmapabodna,
runepOoia, ux rpa@uku U cBoicTBa. TpuUroHoMeTpuueckne (QpyHKIMH: CUHYC, KOCUHYC,
TAQHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO. BekTopsl M uX
IPOEKIMH Ha OCH KOOPAMHAT, CII0KEHUE BEKTOPOB.

Buonozua: wvexanuuyeckoe IBI)KEHHE B JKUBOM mpupone, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHMW3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYKAIOIIEW Cpensl,
yTUIM3alusl  OMOOPraHMYECKOro  TOIUIMBA  JUISI  BBIPAOOTKHM  «TEIUIOBOM» U
AIIEKTPO’HEPTUH, TMOBEPXHOCTHOE HATSDKEHHE M KaNWUIAPHBIE SIBICHHUS B MPUPOJE,
3IIEKTPUUECKUE SIBICHUS B )KUBOM MPUPOJIE.

Xumusa: JNUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb
BEIIIECTBA, MOJIIpHAsl Macca, MoJIydeHre HAaHOMAaTepHalloB, TEIIOBbIE CBOMCTBA TBEPBIX
T€N, KUAKOCTEH M Ta3oB, >KUJKHE KPUCTAJIbI, AJIEKTPUYECKHE CBOICTBA METAJUIOB,
ANIEKTPOJIUTUYECKAsS IUCCOLMALNS, FalbBaHUKA, YIEKTPOHHAS MUKPOCKOIIHSL.

T'eozpaghus: BraxxHOCTH BO3yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUEe ABMKEHUH C HMCIIOJIB30BAHUEM MEXAaHU3MOB, Y4ET
CyXOr0 U JKUJKOTO TpPEHUS B TEXHHUKE, CTAaTUYECKUE KOHCTPYKUMHU (KpOHILUTEHH,
peméryaTble KOHCTPYKIIMH), UCIIOJIb30BaHNE 3aKOHOB COXPAHEHMSI MEXAHUKH B TEXHHKE
(rupockorl, BOJIOMET U Jpyrue), ABUTaTelb BHYTPEHHErO CropaHusi, maposas TypOuHa,
OBITOBOM  XOJNOAMJIBHUK, KOHAMIIMOHEP, TEXHOJIOTUU IIOJIyYEHUS COBPEMEHHBIX
MaTepUajIoB, B TOM YHWCJIE€ HAHOMATEpPHallOB, U HAHOTEXHOJOTUH, IJIEKTpOCTaTHUECKas
3alUTa, 3a3€MJIEHUE AJIEKTPOIPHOOPOB, Ta30pa3psiHbIC JIAMIIBI, MOJIYIPOBOJHHUKOBBIE
npuOoOpBkI, rajJbBaHUKA.

11 KJIACC

Pa3znen 4. DuekTpoanHaMuka.

Tema 4. Maznummnoe noine.

B3anmopaencTBue MOCTOSHHBIX MArHUTOB M IMPOBOJHHUKOB C TOKOM. MarHutHoe
nosie. Bektop MarHuTHOW WHAYKOUHU. [IpUHIMN CYNEeprno3UIMM MarHUTHBIX TOJIEH.
JIvHMM MarHUTHOW UHIYKLIMH.

MarnutHoe T0JIe MPOBOJHUKA C TOKOM (TIPSIMOTO TIPOBOJHMKA, KATYIIKH U
KpyroBoro BuTka). OnsIT IpcTena.

Cuna Amnepa, e€ HanpaBJIeHUE U MOJYJIb.

Cuna Jlopenia, €€ HampaBjieHUE U MOAYJb. [[BH)KEHHE 3apsyKEHHOM 4YacTHUIbl B
OJIHOPOJIHOM MAarHUTHOM MoJje. Paborta cuiibl Jlopenna.



MarnuTHOe noJsie B BemecTBe. @eppoMarHeTuky, napa- U JuaMarHeTUKU.
TexHuueckne yCTpONCTBA M TEXHOJOTMYECKUE MPOLECCH: MPUMEHEHHE
MMOCTOSIHHBIX MAarHWUTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, SIJIEKTPOABUTATEIIb
SAxobu, ycKopUTeIH >JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.
Kaptuna nuHMI MHIYKIMA MAarHUTHOTO TOJISL MOJIOCOBOTO M TOJKOBOOOPA3HOTO
MTOCTOSIHHBIX MarHuTOB.
KapTtvHa n1uHMII MarHUTHOM WMHIYKLIMH TOJISI JJIMHHOTO IPSIMOTO NMPOBOJAHUKA U
3aMKHYTOT'0 KOJIBLIEBOI'O IPOBOJHUKA, KATYIIKH C TOKOM.
B3anmopeiicTBre IByX IPOBOJIHUKOB C TOKOM.
Cuna Amrepa.
HeiictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.
HaGmronenre qBr>KeHHs MydyKa 3JIEKTPOHOB B MATHUTHOM IIOJIE.
[TpuHIMI AEUCTBUS AJIEKTPOM3MEPHUTENIBHOTO MPUOOpPAa MArHUTOIIEKTPHUUECKOU
CHCTEMBI.
Yuenuueckuit s3xcnepumenm, nadopamopusie padomot, nPAKMUKYM.
HccnenoBanne MarHuTHOTO MOJISI HOCTOSTHHBIX MAarHUTOB.
HccnenoBanue CBOMCTB (heppOMarHeTUKOB.
HccnenoBanue neicTBHS MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.
N3mepenue cuibl AMmepa.
N3ydeHue 3aBUCUMOCTH CHIIbI AMITEpa OT CHJIBI TOKA.
Ornpenenenre MarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHHUS CHIIbI AMIepa.
Tema 5. Inekmpomaznumuas uHOYKYUA.
SIBiieHne 3JIEKTPOMAarHUTHOM MHAYKUMHU. [IOTOK BEKTOpa MarHUTHOW WHIYKIIUU.
OJC wmHaykumu. 3akoH dnekTpomarHuTHOM umHAykumu  @apanes. Buxpesoe
anexkTpudeckoe noje. Toku Pyko.
OJ1C uHayKIIMY B NPOBOJHUKE, IBUAKYIIEMCS B OJJHOPOJIHOM MAarHUTHOM MOJIE.
[IpaBuiio Jlenua.
NunyktrBHOCTH. KaTynika MHIYKTMBHOCTH B LIEM MOCTOSHHOTO TOKa. SIBJIeHME
camonHaAyKuu. IJ[C caMOUHTYKITHH.
DHEeprusi MArHUTHOTO TMOJIs KATYIIKH C TOKOM.
DIEeKTPOMATrHUTHOE TOJIE.
TexHuueckrue yCTpOWCTBA U TEXHOJOTMYECKUE MPOUECChl: MHAYKIIMOHHAS MEYb,
COJICHOU/I, 3aIlUTa OT JIEKTPU3ALUU TEJ IPU JABUKEHUU B MATHUTHOM I10J1€ 3€MJIU.
Jlemoncmpayuu.
HaGmronenue sBieHus 2IEKTPOMAarHUTHOM UHTYKITHH.
Uccnenoanue 3aBucumoct JJ1C HHAYKIIUU OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO
MOTOKA.
IIpaBuno Jlenna.
[Tamenue MaruuTa B alFOMUHUEBOM (MEIHOM) TpyOe.
SIBiieHME CaMOMHIYKLIMH.
HccnenoBanue 3aBucumoctd DJ[C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHHMS CHUJIBI
TOKA B LIETIH.



Yuenuueckuii 3xcnepumenm, nabopamopnsie padomusl, npaKmuKym.

HccnenoBanue sIBICHHS 3JIEKTPOMATHUTHON MHIYKIIUH.

Ornpenenenne MHAYKIIUKA BUXPEBOIO MATHUTHOTO TOJIS.

HccnenoBanue sIBICHHUS] CAMOMHAYKIUU.

COopka MojieNIH SIEKTPOMAarHUTHOTO TeHEpaTopa.

Pazgen 5. KotedOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarensHas cucrema. CBOOOIHBIE KOJICOAHMS.

['apmonnueckue kosieObanus. KunHemMartnueckoe W JMHAMHUYECKOE OMMCAHUE.
DHepreTuyeckoe OMHCaHHE (3aKOH COXPAaHEHHS MeXaHW4yecKoil sHepruu). BwiBog
JTUHAMUYECKOTO ONMUCAHUSI TapMOHUYECKUX KOJIEOAHUM W3 HUX HHEPreTHYecKoro u
KHMHEMATUYECKOT'O OMMCAHMUS.

Avmutyna u  (aza konebanuit. CBsi3b aMIUTUTYABl KOJIEOAHUN HCXOTHOM
BEJIMYMHBI C AaMIUTUTYIaMH KOJIeOaHUii €€ CKOPOCTH U YCKOPEHHUSI.

[lepuonq wu wyacrora koneOanuid. Ilepumon Manbix CBOOOAHBIX KojeOaHUMN
MaTeMaTH4YeCcKoro MasiTHUKA. [leproa cBOOOIHBIX KOJeOaHUii MTPYKUHHOTO MasiTHUKA.

[TonsiTne o 3aryxaromux kojebaHusx. BbuiHykneHHble KoneOanus. Pe3onanc.
PezonancHas kpuBas. BrausHue 3aTyxaHWss Ha BUJ  PE30HAHCHOM  KPHUBOM.
ABTOKOJIE0aHUS.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHl: METPOHOM, 4Yachl,
Kauelu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anucek KoaebaTeIbHOTO ABHUKEHUS.

HaGmronenne HE3aBUCMMOCTH TepUOJa MallbIX KOJICOaHWH Tpy3a HAa HUTH OT
aAMILTUTY/IBL.

HccnenoBanue 3aTyxaronux Kojie0aHUN W 3aBUCHMOCTH TEPHOJA CBOOOHBIX
Kosie0aHU OT COMPOTUBIICHUS.

HccnenoBanue konebanuii Tpy3a Ha MAaCCUBHOM MPYKUHE C MENbI0 (hOPMUPOBAHUS
MpeAcTaBiIeHUN 00 U1eabHON MOJENH MPYKUHHOTO MasTHHUKA.

3aKOH COXpaHEHUs YHEPTUU MPHU KoJIeOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BRIHYXICHHBIX KOJICOaHUI.

HabGntonenue pezonanca.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomusl, npaKmuKym.

N3mepenue neproaa cBOOOIHBIX KOJIECOAHUI HUTSHOTO U PYKUHHOTO MasTHUKOB.

W3ydeHne 3aKkOHOB JIBUJKEHUS TeJa B X0J1¢ KOJeOaHuii Ha yIpyroM mojiBece.

N3yueHre NBM>KEHHS] HUTSHOTO MasiTHUKA.

[TpeoGpa3oBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTATYABI 3aTyXaIOIINX KOJICOaHUH.

HccnenoBanue BRIHYXJICHHBIX KOJICOaHUI.

Tema 2. dnekmpomazHumnvle Ko1edanus.

Koneb6arenbHbiil kKOoHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsl B UACATLHOM
kosnebaTenbHOM KoHType. @opmyna Tomcona. CBsi3b aMILTUTY/IbI 3apsiia KOHJEHCATOpa
C aMIUTUTY/I0OM CUJIBI TOKA B KOJI€OATEIIbHOM KOHTYpE.



3aKOH COXpaHEHUs SHEPIUU B UJI€AIbHOM KOJIe0aTeIbHOM KOHTYpeE.

3aryxarouye 3JIeKTPOMarHuTHbIe KojeOaHus. BbIHYKIEHHbIE 3JIEKTPOMarHUTHbIE
KosieOaHusl.

ITepemenHblii TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIMTYJHOE U ACHCTBYIOILEE
3HAYEHUE CUJIbl TOKA M HANPSDKEHMSI MIPU Pa3IuyHON (opMe 3aBUCUMOCTU NIEPEMEHHOTO
TOKa OT BPEMEHU.

CuHycouJanbHbli NEpeMEHHBIA TOK. Pe3ucrop, KOHIEHcaTop U Karyllka
WHAYKTUBHOCTH B LENH CHHYCOWJAIBHOIO IIEPEMEHHOrO TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpspkeHui.

Uneansubiit  Tpancopmarop. [lpousBoacTBo, mepemada U MOTpedieHHE
AIIEKTPUYECKON DHEPTHH.

OKOJIOTUYECKUE PUCKM IpU  IPOU3BOACTBE  AIeKTposHepruu. KymnbTypa
MCIIOJIb30BAHUSI 3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HH.

TexHuueckne ycTpocTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IEKTPUUECKUN 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, IMHUHU dJIEKTponepeaay.

Jemoncmpayuu.

CBOOOIHBIE PTIEKTPOMATHUTHBIE KOJICOAHMS.

3aBHCHMOCTh YacTOTBl CBOOOJHBIX KOJEOAHWNH OT MHIAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcnuuiorpaMmbl 3JIEKTPOMAarHUTHBIX KOJICOaHUH.

['enepaTop He3aTyXarolUX 3JEKTPOMArHUTHBIX KOJIeOaHUH.

Mopenp 3JIeKTPOMarHuTHOTO T€HepaTopa.

BoinyxeHHbIE CUHYCOUIaTbHbIE KOJIeOaHN .

Pesuctop, kaTynika HHIYKTUBHOCTH U KOHJEHCATOP B LIEMH IEPEMEHHOI0 TOKA.

Pesonanc mnpu  1mOCIENOBATEIBHOM  COEAVMHEHUH  PE3UCTOpa,  KaTyIIKH
MHAYKTUBHOCTH U KOHJEHCATOpa.

YcTpoiCTBO M MPUHIIUI ACUCTBUS TpaHChopMaTopa.

Mopenp TMHUM 31EKTPOIIEPEAAUN.

Yuenuueckuii sxkcnepumenm, nadopamopusie padomut, nPAKmMuUKym.

Nzyuenne Tpanchopmaropa.

HccnenoBanne TMEPEMEHHOrO TOKa 4Yepe3 IMOCJIEIO0BAaTEIbHO COECIMHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

Habmronenue 31ekTpoMarHiTHOTO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u INeKmMpOMaAZHUMHbBLE 0JIHbL.

MexaHnuueckue BOJIHBI, YCJIOBHMS UX pacnpoctpaHeHus. [lomepeunbie u
IpOJOJbHBIE BOJHBL. [lepno, CKOpOCTh pacnpocTpaHeHUs U AjauHa BoJIHBL. CBOMCTBa
MEXaHMYECKHUX BOJIH: OTpaKEHUE, MpejoMiieHrne, HHTepdepeHIus 1 Tu(pakims.

3Byk. CkopocTs 3ByKa. I pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBOe 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

ONEeKTPOMArHUTHBIE BOJHBL. YCIOBUS M3JIY4YEHHUS DSJIEKTPOMATHUTHBIX BOJIH.
B3aumHas opueHTanus BEKTOPOB B 2JIEKTPOMATHUTHOM BOJIHE.



CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKCHHE, IPEJIOMIICHHE, MOJISpHU3aLus,
uHTephepeHIus u Tudpaxius.

[Ilkana »JIEKTPOMAarHUTHBIX BOJH. lIpUMeHEHHE »3IEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMITBI paANOCBS3H U TENEBUICHUS. Patnomokanus.

DIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHuueckue ycTpoicTBa W NPAKTHUYECKOE IMPUMEHEHHE: MY3bIKaJIbHbIE
UHCTPYMEHTHI, pajap, pajAuONpUEMHUK, TEJIeBH30p, aHTeHHa, TenedoH, CBU-neus,
yJIbTPa3BYKOBasl TMarHOCTUKA B TEXHUKE U MEULIMHE.

Jemoncmpayuu.

OO6pa3oBaHue U pacPOCTPAHECHUE OTIEPEUHBIX U MPOOJIbHBIX BOJIH.

Kounebuomeecst Te10 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTD JUIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUM.

Habmionenue oTpakeHus: M MPEIOMIICHUS] MEXaHUYECKHUX BOJIH.

HaGmtonenue nnteppepeHuny u AUPppaKkuuyu MEXaHUYECKUX BOJIH.

AKycTHYECKUI pE30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro NIpUMEHEHHE.

HabmioneHue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH M 4acTOTOM
KoJieOaHu.

HccnenoBaHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, NPEIOMIICHUE,
noJisipu3auus, AUPpakuus, HHTephepeHIus.

Oo6HapyxeHne nHPPaKpacHOTO U YIbTPAPHOIECTOBOTO U3ITYICHUIA.

Yuenuueckuii sxcnepumenm, nadopamopusie padomut, nPAKmMuUKym.

N3ydeHue napameTpoB 3BYKOBOU BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonuHENHOE pacnpoOCTpaHEHHE CBETa B OJHOpOAHOW cpene. Jlyd cBera.
To4euyHbIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3akOHbl oOTpakeHHsi cBera. [locTpoenune u3z00paxeHuil B
iockoM 3epkase. Cdepuueckue epkana.

[Ipenomnenue cBeTa. 3aKkOHBI NpPETOMIIEHUS CBeTa. AOCONIOTHBIM IOKa3aTelb
npenomiieHns. OTHOCUTENbHBIN MMOKa3aTeNb npeaomiIeHns. [1ocTosSHCTBO YacTOThI cBETa
Y COOTHOILICHHE JUIMH BOJIH MPH MEPEX0J/ie MOHOXPOMATUYECKOTO CBETa Yepe3 I'paHully
paszzena JByX ONTHYECKHUX CPENl.

Xon myueit B mpusme. Jucnepcus cera. CroxxHbIM coctaB 6enoro ceera. L[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. llpenenapHBId Yroja MOJHOTO BHYTPEHHEIO
OTpaXKEHUS.

Cobuparoiue 1 paccenBarouiye JuH3bl. ToHkas nuH3a. DOKYCHOE paccTOsHUE U
ONTHYECKas Cuja TOHKOH JIMH3bI. 3aBUCUMOCTh (POKYCHOTO PACCTOSHUS TOHKOU
chepruecKo JTUH3bI OT €€ TeOMETPUN U OTHOCUTENILHOTO MTOKa3aTess PEeTOMIICHUS.

dopMya TOHKOU JIMH3BI. Y BEJIMYCHHE, 1aBAEMOE JINH30M.



Xon Jy4a, MpOLIEAIIEr0o JMH3Y IMOJX HIPOU3BOJBHBIM YIJIOM K €€ IJIaBHOH
ontuuyeckoi ocu. [locTpoenne n3o0pakeHit TOUYKK U OTpe3Ka MPSMOI B COOMPAIOIINX U
paccerBaroLUX JUH3aX U UX CUCTEMAX.

OnTtuueckue mpubopsl. Paspemaromas crmocoOHOCTh. [7a3 kak onTuyeckas
cucrema.

[Ipenensl TPUMEHUMOCTHA FEOMETPUYECKOI ONITHUKHU.

BonnoBas onrtuka. Mutepdepenunst cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBHS
HAOJIIO/ICHU MaKCUMyMOB M MHHMMYMOB B HWHTEP(EpPEHIIMOHHOW KapTHHE OT JBYX
KOTE€PEHTHBIX UCTOYHUKOB. [IprMephl K1accuueckux UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaknus ceta. Judpakuuronnas pemérka. YciaoBue HaOMIOJIEHUS TIaBHBIX
MaKCUMYMOB TIPH MaJIcCHUU MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsipu3zanus cBera.

TexHUyecKkHue yCTpOHWCTBA M TEXHOJIOTMYECKHE MPOLECChl: OYKH, JIyINa, NEPUCKOIL,
doToanmapar, MUKpOCKOII, MPOSKIIMOHHBIN armapar, MPOCBETICHUE ONITUKH, BOJJOKOHHAS
onTHKa, TU(PAKIINOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue MpeaoMIICHHS CBETA.

HabunroneHre nojiHoro BHyTPEHHEro oTpaxeHus. Mojienb cBeToBoA.

HccnenoBanue xo/la CBETOBBIX NMYYKOB Yepe3 IUIOCKOMAPAIIIEIbHYIO IJIACTUHY U
IPU3MY.

HccnenoBanue CBOMCTB N300paKeHM B IMH3AX.

Mopenn MUKpOCKONa, TEIECKONA.

Habmonenne natepdepeHnm ceera.

Ha6untoneHre n1BeToB TOHKUX MIEHOK.

Hab6mronenne nudpakuuu cBera.

Nzydenue nudppakiinOHHON PEIIETKH.

HaGmronenne nudpakiinOHHOTO CIIEKTPA.

HaGnronenue nucnepcuu cBeTa.

HaGnronenue nonsipusanuu cBera.

[IpuMeHeHne MOAIPOUAOB JIJIsl U3yUYCHUS MEXAaHUYECKUX HATIPSKEHUN.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomaol, npaKkmukym.

N3mepenue nokazaress IpeJoMIICHUs CTEKIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHHMSI OT BelIecTBa (Ha MpuUMepe
KUJKUX JTUH3).

N3mepenue GoKyCHOro pacCTOSHUS pAaCCEUBAIOIINX JIMH3.

[Tonydenue n300pa>keHUs B CUCTEME U3 TIIOCKOTO 3€pKaJia U JIMH3BI.

[TonydyeHue n300pa>keHUs B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Ha6monenue qudpakuuu, MHTepGEpEeHIIUN U MOISpU3aIIU CBETA.

N3yueHue nonsipu3aluu CBETa, OTPAXKEHHOTO OT NOBEPXHOCTU JUAIEKTPHUKA.

Nzydenue nuurepdepeHIiy J1a3epHOro U3IydeHHUs Ha IBYX LIEISIX.

Habnronenue nucnepcuu.



HaGmronenue u uccienoBanue AM(QpaKkIMOHHOTO CIEKTpa.

W3mepeHue 1JIMHbI CBETOBOW BOJIHBI.

[lonyuenue crekTpa H3Iy4YE€HHUs] CBETOAMOAA MPU TOMOIIM TUPPAKIUOHHOMN
PEIIETKHU.

Pazngen 6. OcHOBBI clienIMAIBLHONH TEOPUH OTHOCUTEJIbHOCTH.

['paHunBl TPUMEHUMOCTH KJIACCHMUECKOM MexaHuku. IlocTynatsl cnenuanbHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON uHTepBal. IIpeoOpaszoBanus JlopeHma. YcioBue
OpUYMHHOCTH. OTHOCHUTENBHOCTh  OJHOBPEMEHHOCTH. 3aMeJJIEHME BPEMEHH U
COKpalleHUE JJINHBI.

DHEprusi U UMITYJIbC PEISITUBUCTCKOM YaCTUIIBI.

CBsi3b Macchl C HPHEPTHEN M UMITYJIBCOM PEJIATUBUCTCKOM YaCTHUIIbl. DHEPrus
MOKOSI.

TexHuueckue yCTpOHCTBA M  TEXHOJIOTMYECKHME MPOLECCHl:  CIYTHUKOBBIE
NPUEMHHKY, YCKOPUTEIN 3apSKEHHBIX YaCTHULL.

Y4eHn4ecKHil SKCIIepUMEHT, JIa00paTOpHbIE pa0OThI, MPAKTHKYM.

OnpeneneHue MMITyJIbCa M SHEPTUU PEISATUBUCTCKUX yacTul (o GoTtorpadusm
TPEKOB 3apsKCHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Pazgen 7. KBantoBasi pusuka.

Tema 1. KopnycKynapho-60aHo060ii Oyanusm.

PaBHOBecHOE TerIoBOE M3NMydYeHHE (M3TydeHHE aOCOMIOTHO YEPHOTO Tela). 3aKOH
cMmemienus: Buna. I'mnoresa [limanka o kBaHTax.

®DoTOHBI. DHEPrHs U UMITYJIBC HOTOHA.

®ororddexr. Ombitel A. I'. CroneroBa. 3akonbl ¢otodrddexra. YpaBHEHUE
Oiinmrerina 1 potodddexra. «KpacHas rpanuma» gorosrddexra.

JlaBrienue cBeTa (B YaCTHOCTH, JIaBJICHHE CBETa HAa aOCONIOTHO MOTJIOMIAIONIYIO U
a0COJIIOTHO OTpaXkarolyro moBepxHocTh). OnbiThl I1. H. JleGenena.

BonnoBeie cBoiicTBa yactuu. Bomubel ne bpounsa. JlinHa BosHBI ne bpouns u
pa3Mepsl 00JIaCTH JIOKaNU3allMK ABWXKYIIEHcs dvacTtulbl. KopnyckynspHO-BOJHOBOM
nyanusMm. Jludpaxius 2IeKTpOHOB Ha KpUCTAJUIAX.

Crneunduxka wu3smepeHuid B Mukpomupe. CoOOTHOLIEHUS HeompeneaeéHHoCTen
[eiizenbepra.

TexHuueckue yCTpPOHMCTBA UM  TEXHOJOTMYECKHE MPOLECCHI:  CIIEKTPOMETP,
¢dorosnement, GOoTOAATUNK, TYHHETbHBIH MUKPOCKOII, COJTHEUHasi OaTtapesi, CBeTOIUO/I.

Jlemoncmpayuu.

®oTo3(deKT Ha yCTaHOBKE ¢ IMHKOBOM TIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (oTod(deKTa.

HccnenoBanue 3aBUCUMOCTHU COTPOTHUBIICHUS MOJIYIPOBOJHUKOB oT
OCBEILIEHHOCTHU.

CBeToauon.

Conneunas Oatapes.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padomut, npaKmMuKym.

HccnenoBanue Gporopesncropa.



N3mepenue nocrosinHoi [Inanka Ha ocHOBe ncciaeaoBanus Gorodddekra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Y€pe3 CBETOAMO OT HAIPSIKEHUSI.

Tema 2. @u3zuka amoma.

OneITel 1O MCCIENOBaHUIO CTpoeHUs aroma. IlmaHerapHas wmonens arToma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u mormiomeHre ¢GOTOHOB MpU TEpexojie aToMa C
OJHOTO YPOBHS 3HEPTHU HA JPYTOM.

Bunsl criektpoB. CieKTp ypOBHEU 3HEPTrUU aToMa BOAOpOAa.

CrioHTaHHOE U BBIHYXJICHHOE U31yueHue cBeta. Jlazep.

TexHu4yeckue ycTpoMCTBAa U TEXHOJOTHMUECKUE IMPOLIECCHI: CIIEKTPAIbHBIM aHAIIN3
(cmexkTpockom), Jiazep, KBAHTOBBIN KOMITBIOTEP.

Jemoncmpayuu.

Mopnens onbiTa Pezepdopna.

HaGumronenre nuHeyaThIX CIEKTPOB.

YCTpPOUCTBO U IEUCTBUE CUETUNKA NOHUZUPYIOIINAX YACTHULL.

OrnpeneneHune AJIMHBI BOJIHBI JA3€PHOTO U3TYyYEHHUS.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padbomaol, npaKmuKym.

HaGmronenre muHeHyaToro CrekTpa.

HccnenoBanue CHEKTpa pa3peKEHHOIO AaTOMAPHOIO BOJIOPOJAa W H3MEPEHHE
mocTosTHHOM Punbepra.

Tema 3. @u3zuka amomnozo a0pa u INEMEeHMAPHLIX YACHUY,.

Hyxnonnas monens snpa I'eitzen6epra—Banenko. 3apsan siupa. MaccoBoe uucio
anpa. 3oronsl.

PannoaktuBHOCTE. Anb(da-pacnan. DIEKTPOHHBIA W TO3UTPOHHBIN OeTa-pacma.
M'amma-uznydenue.

3aKoH paJOaKTUBHOIrO pacnana. PaanoakTuBHble U30TOMBI B npupojae. CBoicTBa
MOHU3UPYIOIIET0 HW3JIydYeHUs. BiusHue paJuoakTUBHOCTM Ha KUBBIE OpPraHU3MBbI.
EctectBennsiii oH uznydenus. Jlozumerpusi.

DOHeprus cBs3U HYKJIOHOB B siape. AnepHsle cuibl. JedekT maccesl sapa.

Anepusie peakiuu. [lenenne u cunrtes snaep. SAnepueie peaktopsl. [IpobOremsr
YIPABISEMOIO TEPMOSAEPHOTO CHHTE3a. JKOJIOTMYECKHUE AaCIEKThl Pa3BUTHUSA SAJIEPHOMN
DHEPIreTUKHU.

Metobl perucTpaluyu U UCCIAETOBAHUS AJIEMEHTAPHBIX YaCTHII.

OyHAaMEHTAIbHbIE  B3aUMOJCWUCTBUs.  bapuoHbl, ME30HBI W  JICOTOHBI.
[TpencraBnenue o CrannapTHoi Moaenu. KBapk-riirooHHast MOJEINb aJpOHOB.

®dusuka 3a npenenamu CrangapTHod Mojenu. TéMHas MaTepusi U TEMHAs SDHEPTHSL.

EnuncTBO (hriznueckoil KapTHHBI MHUpA.

TexHudyeckne yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCH: TO3UMETp, Kamepa
Bunbcona, simepHbIi peakTop, TEPMOSAECPHBIA peakTop, aToMHas Oom0a, MarHUTHO-
pe3oHaHCHasi ToMorpadusi.

Yuenuueckuii 3xcnepumenm, nadbopamopnuvie padomaol, npaKkmuKym.

HccnenoBanue TPeKOB 4acTHIl (110 TOTOBBIM (poTorpadusim).

HccnenoBanue paaroakTUBHOTO (POHA C MCMOIB30BAaHUEM JTO3UMETPA.



N3yuenue noryomieHus 0eTa-4acTull aTFOMUHHEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMMH H ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMHUHU. [IpukiiamHoe M MHPOBO33PEHUYECKOE 3HAUYCHHE
acTpoHOMHUHU. [IpMEHUMOCTh 3aKOHOB (PU3HUKHU I OOBSICHEHUS TPHUPOIBI KOCMHYECKUX
00BEKTOB.

Metonpl  acTpOHOMHMYECKMX  HcciaeqoBaHui.  COBpEMEHHBIE  ONTHUYECKHUE
TEJIECKOIIbI, PaIMOTEIECKOIIbI, BHEATMOC(EepHast aCTPOHOMHUS.

Bun 3Bé31H0T0 HeOa. Co3BE31us, ApKUE 3BE3 /B, TIAHETHI, X BUJIUMOE JBIKCHHE.

CoiHeuHas cucTeMa.

Connue. ConHeuHast akTUBHOCTb. McTounuk sHeprun CoJiHIa v 3BE3 .

3BE3/1bI, UX OCHOBHBIE XapaKTepUCTUKHU. JlMarpamMma «CIEKTpalbHBIM Kilacc —
CBETUMOCTB». 3BE31bI TJIABHOW IIOCJICIOBATEILHOCTH. 3aBHCHMMOCThH «Macca —
CBETUMOCTB» JUISl 3BE3] TVIABHOW MOCJIENOBATEIIbHOCTU. BHyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIE MPEICTaBICHUS O MPOUCXOKIECHUH U 3Boirolur CoHIAa U 3BE3/. DTallbl
JKU3HU 3BE3/I.

Mueunsiii Ilyte — nHama I'anaktuka. Ilonoxxkenue u nuwxenue ConHua B
['amaktuke. Tunsl ramaktuk. PaguoramakTukn u KBasapbl. UEpHbIE IBIPBI B sApax
rajlakTHK.

Bcenennas. Pacmiupenue Bceenennoi. 3akon Xa0O6ma. Pa30eranue rajgakTuk.
Teopus bosbioro B3peiBa. PEMTUKTOBOE U3TyUYEHHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpo6aeMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

Habmronenust 3BE3MHOrO HebOa HEBOOPYKEHHBIM TIJ1a30M C  HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKCHUN ISl OMpeNeNICHUs TMOJ0KEHUST HEOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3/1us CeBEpPHOTO MOJIyIIapHUs U APKUE 3BE3IbI.

HaGmntonenus B Teneckon JIyHbl, MmiIaHEeT, TYMAHHOCTEH U 3BE3IHBIX CKOIIJICHUH.

Pu3nyecKuii MPaAaKTUKYM.

CnocoObl m3MepeHusi (PU3NUECKUX BEIUYUH C HUCIOIH30BAHHEM AaHAJIOTOBBIX U
U(POBBIX HM3MEPUTEIBHBIX TPHOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCONIOTHBIE W OTHOCHUTENBHBIC TMOTPEIIHOCTH HW3MEPEeHHH (PU3NUECKUX BEJIUYHH.
OrieHKa rpaHull MOTPEIIHOCTEN.

[IpoBefeHE KOCBEHHBIX H3MEPEHUM, WCCIEAOBAHUN 3aBUCUMOCTEN (HU3UYECKUX
BEJIMYMH, TPOBEpPKA TMPEIOKEHHBIX THUNOTE3 (BBIOOp U3 pabOT, OMHCAHHBIX B
TEMaTUYECKUX pazfenax «YUYEeHUYECKUM DJKCIEPUMEHT, JabopaTopHble pabOThI,
MPAKTUKYM).

O0o0mariee NnoOBTOpeHue.

O06oOmeHne W cUCTEeMaTH3alusl COACPXKaHHUS pa3leloB Kypca «MexaHukay,
«MonekynsapHass (u3uKa U TEPMOJIMHAMUKAY, «IJIeKTpoauHamuka», «Konebanus u
BOJIHBDY, «OCHOBBI CHEIUATBHOM TEOPUU OTHOCHUTEIbHOCTH», «KBaHTOBas ¢u3mkay,
«DJIEMEHTHI ACTPOHOMHHU U aCTPODUZUKI.

Ponb ¢u3uku u acTpOHOMHH B 3KOHOMHYECKOH, TEXHOJIOTUUECKOM, COIMaTIbHON U
ATUYECKON cdepax NesTeIHbHOCTH YeJIOBEeKa, POJib U MECTO (UMK U AaCTPOHOMHH B



COBPEMEHHON Hay4HOUW KapTUHE MHpA, 3HAYEHUE ONMCATEIbHOM, CUCTEMATHU3UPYIOLIEH,
OOBSICHUTENHPHOW U MPOTHOCTUYECKOW (DYHKITUH (HU3UIECKON TEOpHHU, POIb HU3UIECKON
Teopun B (POPMUPOBAHUM TMPEACTABICHUNA O (U3MUECKOW KAPTUHE MHpaA, MECTO
dbusznueckoil KapTUHBI MHpa B OOILIEM POy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIe CBS3H.

N3ydenne kypca ¢u3uku yriyOsi€HHOro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢
y4€TOM COJIepKATEIbHBIX MEXIPEAMETHBIX CBA3€H ¢ KypcaMu MaTeMaTHUKH, OWOJIOTHH,
XUMUH, reorpapuu U TEXHOJIOTUH.

Mesicnpeomemmuvie noHAmMuUA, C6A3AHHbBIE C UYUEHUEM MEMO008 HAYUHO20
NO3HaHUA: SBICHUE, HAYUHBIA (akT, runoresa, (pu3nueckas BEIMYHMHA, 3aKOH, TEOpUs,
HAOIO/IeHNe, JKCIIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEPEHHE, MOTPEIIHOCTH
WU3MEPEHUH, U3MEpUTEIbHbIE TPUOOPHI, IU(PpOBast 1adbopaTopus.

Mamemamuka: pelieHue CUCTEMbl ypaBHEHHH. TpPUTrOHOMETpUYECKUE (PYHKIUU:
CHHYC, KOCHUHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPHYECKOE TOXKIECTBO.
BekTopsl M HMX NPOEKIUM HA OCH KOOpPJAWHAT, CJIOKEHHE BeKTOpoB. I[Ipom3BojnHbIE
aJIeMEHTapHbIX (QyHKIUH. [Ipu3Haku mogoOusi TPEeyroiabHUKOB, ONMpPEAEICHUE IIIOIIAau
IJIOCKUX (UTYp U 00bEMa Tell.

Buonozua: snextpuueckue sIBIEHUS B AKUBOU MpUpoe, KoneOaTenbHbIE IBHKEHUS
B KMBOW TMIPUPOJIEC, HKOJOTWYECKHE PUCKU TMPU NPOU3BOACTBE 3JIEKTPOIHEPTHUU,
AJIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOWIEH Cpenbl, yIbTPa3ByKOBas JUArHOCTHKA B
MEIUILMHE, ONTHYECKUE SIBICHUS B )KUBOM IIPUPOJIE.

Xumua: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKash CTPYKTypa TBEPABIX Te,
MEXaHU3MbI 00Pa30BaHMS KPUCTAJUTMUECKON PEIIETKH, CTIEKTPATHHBINA aHATH3.

T'eozpaghus: marnuTHble MOJIOCAa 3€MJIM, 3aJIeKU MAarHUTHBIX pyad, (HOTOChEMKa
3eMHOM TTOBEPXHOCTH, cericmorpad.

Texnonozua:  TPUMEHEHUE  IIOCTOSIHHBIX ~ MAarHUTOB,  DJEKTPOMAarHUTOB,
AIIEKTPOABUTATENh SIKOOM, TeHEpaTOp MEPEMEHHOTO TOKA, MHIYKIIMOHHAS 1e€4Yb, TUHUU
AIIEKTpOIEepeiay, JJIEKTPOABUIATENb, pajxap, pPaAUONPUEMHHK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-neus, ynpTpa3ByKoBasi JUAarHOCTUKA B TEXHUKE, MPOCKITMOHHBIN anmapar,
BOJIOKOHHAsl OINTHKA, COJHEYHass OaTapes, CIIyTHUKOBbIE MPUEMHUKH, siiepHas
DHEPreTHKA U IKOJIOTUUECKUE aCIIEKThI €€ pa3BUTHS.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3YJIBTATHBI

JINYHOCTHBIE PE3YJIbTATbI
JInuHOCTHBIE pe3yabTaThl OCBOEHUS yueOHoro mnpeamera «®dusmka» JOKHBI

oTpaxkaTb ~ TOTOBHOCTb M  CIIOCOOHOCTh  OOY4YalOIIHUXCS  PYKOBOJCTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX



OpUEHTAIUH, MMO3UTUBHBIX BHYTPEHHUX YOEKIEHHI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IEHHOCTSM POCCHUMCKOro OOIIECTBA, pacCHIMpEHUE >KU3HEHHOTO OMbITa M OIbITa
JEATEIHOCTH B IIPOLECCE pPEAIM3allMd OCHOBHBIX HAaIPaBICHUN BOCIHUTATEIBHON
JIEATEIbHOCTH, B TOM YHCJIE B YACTHU:
IrPa’KIAHCKOr0 BOCIIUTAHMS:
e c(hopMUPOBAHHOCTH TPAXKAAHCKOW MO3UIMHM OO0ydYaroIIerocss Kak akTUBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUICKOTO 00IIECTBa;
® [PUHATHE  TPAAULMOHHBIX  OOIIEYETIOBEYECKMX  TI'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEH;
® TOTOBHOCTb BECTH COBMECTHYIO IEATEIBHOCTH B MHTEpECaX I'PAKIAHCKOTO
oO11ecTBa, y4acTBOBaTh B CAMOYIIPABIICHUN B 00pa30BaTEIbLHON OpraHu3aliy;
® YMEHHE B3aMMOJICHCTBOBATh C COLMAIBHBIMU MHCTUTYTAMH B COOTBETCTBUU C
uX QYHKIHUSIMU 1 HA3HAUCHHUEM;
® TOTOBHOCTb K T'YMaHUTAapHOMN U BOJIOHTEPCKON NEATEIBHOCTH.
NATPHOTHYECKOI0 BOCIIMTAHUSA:
e c(hopMHUPOBAHHOCTH POCCUICKOI Ipak1IaHCKON UAECHTUYHOCTH, IaTPUOTU3MA;
® [ICHHOCTHOE€ OTHOIIEHHE K TOCYAapCTBEHHBIM CHUMBOJAaM, JIOCTHKEHUSIM
POCCUNCKHX YUEHBIX B 00J1aCTH (PUBUKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:
e c(hopMHUPOBaHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITHUECKOIO MTOBEICHHUS;
® CIOCOOHOCTH OIICHMBATh CUTYallMI0O W NPUHUMATh OCO3HAHHbBIE pEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JIESITEIIBHOCTHA YUYEHOTO;
® 0CO3HaHHUE JMYHOTO BKJIAJIa B IOCTPOCHHUE YCTOMUMBOTO OyIyIIero.
3CTETHYECKOr0 BOCIIUTAHMSA:
® HCTETMYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs ICTETUKY HAy4HOI'O TBOPYECTBA,
NPUCYIIETro PU3NYECKON HayKe.
TPYA0BOI0 BOCIIUTAHMS:
® UHTEpeC K pa3iuyHbIM cepaM NpopecCHOHATBHOMN AESITENbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (PU3UKOW M TEXHUKOW, YMEHHE COBepIIaTh OCO3HAHHBIA BBHIOOP
Oyayuieit npodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TIJIaHbL;
® TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHI0O U caMOOOpa3oBaHWIO B 00JIacTH
(GU3UKH HA IPOTSKEHUU BCEH JKU3HHU.
IKOJIOTMYECKOr0 BOCIIUTAHMSA:
e Cc(hopMHUPOBAHHOCTH 3KOJOTUYECKOM KYyJIbTYpbl, OCO3HaHHE TIJI00aIBHOIO
XapakTepa IKOJIOTHUECKUX poodiieM;
® IUIAHUPOBAHUE U OCYIIECTBJICHHE JICVCTBHI B OKPYXKAIOLIEH Cpele Ha OCHOBE
3HaHUS LeJIel yCTOMYNBOrO pa3BUTHSI YEJIOBEUECTBA;
® pacCIIMPEHUE OINbITA AEATEIBHOCTH DKOJIOTUYECKON HAIIPABICHHOCTH HA OCHOBE
UMEIOIIUXCSl 3HAaHUM 1o pu3uke.
LHEHHOCTH HAYYHOI'0 NO3HAHMS:



c(OpMHUPOBAHHOCTb  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI PU3NYECKON HAYKH;

OCO3HAaHHWE IEHHOCTM HAy4YHOW JAESTEIbHOCTH, TOTOBHOCTH B MHpolEcce
U3y4eHHs] (U3MKKM  OCYILECTBIATH MPOEKTHYHD M  HUCCIEI0BATEIbCKYIO
NeATEIbHOCTh NHINBHUAYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIe 1eHCTBUSA
Ba3oBLIe Jornueckue 1elcTBHA:

CaMOCTOATENbHO  (OPMYJIHMpPOBATH W aKTyaJlM3HpPOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENCNATh IENH JACATCIIBHOCTH, 3a/laBaTh TapaMeTphl W KPUTECPUU HUX
JOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTHUBOPEUHUS B pACCMATPUBACMBIX (hU3MUCCKHX
SIBJICHUSIX

pa3pabaThiBaTh IUIaH PEIICHUS] TPOOJEMBbI C YYETOM aHaIu3a HMEIOIIUXCA
MaTepUAIbHBIX ¥ HEMaTEPUATbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHUBATH COOTBETCTBUE PE3YIIHTATOB
TEJISIM, OIIEHUBATh PUCKU TIOCIIEACTBUH JICITCILHOCTH,

KOOPJMHUPOBATH U BBIMOIHATH PA0OTY B YCIOBUSX PEATLHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MTPOOIIEeM.

Bba3zoBbie ucciienoBare/ibCKue AefCTBUA .

BJaJIeTh HAyYHOW TEPMHUHOJOTHEH, KIIOUEBBIMH TMOHATUSIMH U METOJaMu
buznueckoi HayKH;

BJIaJIeTh HaBBIKAMH y4€OHO-HCCIIeI0BATENbCKON U MPOEKTHOM JEATEIbHOCTH B
obOnacTu pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METOIOB pEIIeHUs 3a1a4 (PU3NUECKOTro COAEP>KAaHUs, MPUMEHEHHUIO Pa3IUYHBIX
METOIOB MTO3HAHWS,

BJAJeTh BUAAMH JIEATEIBHOCTH IO TIOJTYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIpeTaIy, MpeoOpa3oBaHUI0O M TPUMEHEHHUIO B Pa3IUYHBIX YYEOHBIX
CUTYAIMsIX, B TOM YHCJIE TP CO3AAHUN yUEOHBIX TPOEKTOB B 00JaCTH (DU3HKH;
BBISIBJIATh  TIPUYMHHO-CJICICTBEHHBIE CBS3M W aKTyalM3UpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3Y €€ PeIIeHHs, HAaXOAUTh apryMEHTHI JUIS JOKa3aTelbCTBA
CBOMX YTBEP)KICHHIA, 3a]]aBaTh MapaMeTpbl U KPUTEPUN PEIICHHS,
aHAJM3UPOBATH MOJYYCHHBIE B XOJI€ PEIICHUs 3a/1a4l Pe3yIbTaThl, KPUTUUECKU
OLIEHUBATh MX JOCTOBEPHOCTH, IPOTHO3HPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;
CTaBUTh © (OPMYIUPOBATH COOCTBEHHBIE 3amaud B 00pa30BaTEIbHOMN
NeSITENFHOCTH, B TOM YUCIIE IPU U3YYEHUHU (PU3UKU;

JIaBaTh OLEHKY HOBBIM CHUTYallMsIM, OLICHUBATh IPHOOPETEHHBIN OTIBIT;



YMCTb NCPCHOCHUTDH 3HaHUA 10 (1)1/131/11(6 B MMPAKTUYICCKYTO o0nacThb
KUBHCOACATCIIBHOCTH,

YMCTb UHTCTPUPOBATH 3HAHHWA U3 PA3HBIX IIPCAMCTHBIX O6J'I&CT€I>1;
BbIJIBUTATb HOBBLIC UICH, MPCJIaraTb OPpUTUHAJIBHBIC ITOAXOAbI U PCIICHHA,
CTaBUTb HpO6J’I€MBI H 3aaa494, JOITYCKAIOIMUC aJIbTCPHATHBHBIC PCIICHU .

PabGora ¢ undgopmanueii:

BJQJICTh HABBIKAMH IOJYYCHHS HHPOpMAIUU (U3HUECKOTO COJACPNKAHUSI W3
WUCTOYHUKOB PA3HBIX THIIOB, CaMOCTOSTEIHHO OCYIICCTBIIATH IOWCK, AHAIU3,
CUCTEMATH3aIIMI0 U UHTEPIIPETAIMI0 MHPOPMALMKA Pa3IMYHBIX BHUJOB M (Gopm
MIPEICTABICHUS;

OIICHMBATh JIOCTOBEPHOCTh HH(POPMAIIUH;

UCII0JIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
B PCIICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPTraHU3alMOHHBIX 3a7a4 C
coOroicHueM TpeOOBaHUN APrOHOMHUKH, TEXHHUKH O€301aCHOCTH, THUTHEHBI,
pecypcocOepekeHrsl, TPABOBBIX M ATHYECKUX HOPM, HOPM HH(DOPMAIMOHHON
0€30I1aCHOCTH;

CO3/7aBaTh TEKCTHI (PU3UUECKOTO COJIEPKAHUS B PA3IMYHBIX opMaTax ¢ yaéTom
Ha3HAYCHUS HMH(POPMAlMKM M IEJICBOM ayJAUTOPHM, BBIOMpas ONTHMAJIbHYIO
dbopMy MpeICTaBICHUS ¥ BU3yaIN3AIIHH.

KOMMYHI/IKZITI/IBHBIC YHuUBEpPCAJIbHBLIC y‘leﬁHble }IeﬁCTBHHZ

OCYIIECTBIIATH OOIIEHNE HA YpOoKaxX (PU3UKHU U BO BHE-YPOUHOH JESATEIHLHOCTH;
pacro3HaBaTh MPEAMOCHUIKA KOHQIMKTHBIX CUTYaIlMH H CMATYAaTh KOH(IUKTHI;
pPa3BEPHYTO M JIOTUYHO WM3JIaraTb CBOKO TOYKY 3PEHHUSI C HCMOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh W MCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHOW W HMHAWBHAYAJIbHOUN
paboTHI;

BBHIOMpATh TEMAaTUKYy U METOIbl COBMECTHBIX JEHCTBHM C YYETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)KI0r0 YJICHA KOJUIEKTHUBA;

MpUHUMATh  I[€JIM  COBMECTHOM  JICSTEIIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATH JEUCTBHUS MO €€ JOCTHUKEHHIO: COCTaBJISITh IUIAH JCHCTBUM,
pacupenensTh polid ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYKIaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ja M KaXKJIOTO y4aCTHHKA KOMAaHJIbI B OOIIUit
pe3yabTarT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb  HOBBIE IIPOEKTHI, OLEHUBAaTh HWJEH C TO3WIMU HOBHU3HBI,
OPUTHHAJIBLHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh IMO3UTUBHOE CTPATETHMYECKOE TMOBEACHHUE B  PA3JIUYHBIX
CUTYaIUsX, MPOSBIISITH TBOPUECTBO U BOOOPaKEHHUE, OBITh MHUIIMATHBHBIM.

PeryiasitTuBHbIC YHHBeEpPCAJIbHbIC y4eOHbIE 1eHCTBUSA
Camoopranu3anus:



CaMOCTOSATEIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JEATENbHOCTh B 00JaCTH
GU3UKM U aCTPOHOMUH, BBISBISATH MNPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUS PACUETHBIX M KAY€CTBEHHBIX 3a/a4,
IUTaH BBIMOJHEHUS NPAKTUYECKOW paboThl C YYETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTEHHI;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4EOHOIO ITpeIMETa Ha OCHOBE JIMYHBIX MTPEANIOYTEHHIH;
JieaTh  OCO3HAHHBIM  BBIOOp, apryMeHTHpoBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

crocoO0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAULIUU B 007acTU (UMK,
MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHBINA U KYJIbTYPHBI YPOBEHb.

CaMOKOHTpOJIb, IMOLMOHAIbHBbIA HHTEJVIEKT:

JaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JACATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LICIISM;

BJIa/IETh HAaBBIKAMH IO3HABATENILHON pedIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM;
UCIOJIb30BAaTh MPUEMBI pedeKcur JUisl OUEHKH CHUTyallud, BbIOOpa BEPHOTO
peuieHus;

YMETh OLEHHWBATh PHUCKA M CBOEBPEMEHHO NPUHUMATh PEUIEHUS 10 UX
CHIKEHUIO;

IPUHUMATh MOTUBBI M ApryMEHThl [JPYTHX TPH aHaIU3€ pe3yJbTaToOB
NEATEIIbHOCTH;

NPUHUMATDH ce0sl, TOHUMAsi CBOM HEJAOCTATKU U JJOCTOMHCTBA;

IIPUHUMATh MOTUBBI M AapryMEHThl [JPYTUX TNPH aHAJIU3€ pe3yJbTaToOB
NEATEIIbHOCTH;

NpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIMOKH.

B nporuiecce nocTrkeHUs INYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrpaMMbl MO (PHU3MKE
JUISL YPOBHS CpeHEero oOuiero oOpa3oBaHHUs Yy OOYy4arOUIMXCsl COBEPIIEHCTBYETCS
AMOIMOHATBHBIA UHTEIUIEKT, IPEIITOJIaratoniuii ChOPMUPOBAHHOCTS:

CaMOCO3HAHMSI, BKIIIOYAIOIIETO0 CIHOCOOHOCTHh MOHUMATh CBOE 3MOLIMOHAIBHOE
COCTOSIHME, BHJIETh HAIPaBICHUS pPa3BUTUS COOCTBEHHOW 3MOIMOHAIBHON
cdepbl, ObITH YBEPEHHBIM B ce0€;

CaMOpEryJUpPOBaHUs, BKJIIOYAIOIIET0 CAMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJanTHPOBAThCA K
HYMOIMOHATBHBIM H3MEHEHUSIM U TPOSABIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIKOYAIOIIEH CTPEMIIEHHE K JIOCTH)KEHUIO LIETU U
ycrexy, ONTUMH3M, MHUIIMATUBHOCTh, YMEHHME JEHCTBOBATh, UCXOJS U3 CBOMX
BO3MOYKHOCTE;



AMIATHH, BKJIIOYAIOLIEH CIMOCOOHOCTh MOHHUMATh 3MOIMOHAIBHOE COCTOSHUE
IPYTUX, YYUTBIBaTh €ro MpPU OCYIIECTBICHUH OOIIEHUs, CIHOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIIECHHUS C
JIPYTHUMH JIFOJIbMU, 3a00TUTHCSI, IPOSIBIISITH UHTEPEC U pa3peniaTh KOHPIUKTHIL.

[MPEAMETHBIE PE3YJIbTATHI

K xonny obyuenus B 10 knacce npenMeTHBIE pe3yJbTaThl Ha YriayOJE€HHOM YPOBHE
JOJKHBI OTpaxkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHU:

NOHUMATh POJIb PUBUKU B SKOHOMUYECKOM, TEXHOIOTMYECKOM, IKOJIOTMUECKOH,
COLIMANILHOM M 3THUYECKON cdepax AesITeIbHOCTH YeIOBEKa, POib M MECTO
$U3MKM B COBPEMEHHOW HAyYHOW KapTHMHE MHpa, 3HAUYEHUE OIHUCATENIbHOM,
CHUCTEMATH3UPYIOIeH, OOBICHUTCIPHOM H  MPOTHOCTHYECKOW  (yHKIIHUMA
¢u3nyUecKol TEOpUH — MEXAHUKHU, MOJEKYISIPHOM (PU3UKH U TEPMOIAMHAMHKHU,
poib (u3MUecKkoil Teopur B (HOPMHPOBAHUU TMPEACTABICHUN O (U3HUECKOU
KapTUHE MUPA;

pa3ianyarh YCIOBUS MPUMEHUMOCTH Mojeliel (U3MUECKHX Tl W MPOLEeCCOB
(sBeHMIt): WHEpUMaNbHAs CHUCTeMa OTCY€Ta, aOCOJIOTHO TBEPIOE TEIIO,
MaTepualibHasi TOYKa, PABHOYCKOPEHHOE JBIKEHHE, CBOOOJHOE TajIeHHUE,
abcomoTHO ympyras jAedopmairusi, aOCONIOTHO yIOpyroe ©  aOCOIIOTHO
HEYNpyroe CTOJIKHOBEHUS, MOJEIM rasa, JKMIKOCTH U  TBEPIOTO
(KpUCTaJUIMYECKOT0) Tella, WeadbHBIM Ta3, TOUCYHBIM 3apsl, OJHOPOJHOE
AIIEKTPUYECKOE T0JIE;

pas3nuyuath yCIoBHS (TPaHUIIbI, 00JACTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHUMATh BCEOOIINN XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYECHHOCTh
MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh U OOBSICHATH MEXaHUYECKHE MPOIECCHl M SBIICHUS, UCTOIb3YS
OCHOBHBIE TOJIOKEHHUSI U 3aKOHBI MEXAHUKHU (OTHOCUTEIBHOCTh MEXaHUYECKOTO
NBUKEHUS,  (OPMYNIBI  KHHEMAaTUKH  PAaBHOYCKOPEHHOTO  JIBHDKCHUS,
npeoOpaszoBanus ['amuiest A CKOPOCTH M TepeMelleHus, 3akoHbl HbploToHa,
MPUHIUIT OTHOCUTENbHOCTU ['anmuiesi, 3aKOH BCEMUPHOTO TSTOTEHHUSI, 3aKOHBI
COXpaHEHMs] HMITYJIbCa W MEXAHMYECKOM DSHEpPruH, CBsA3b palbOThl CHIIBI C
M3MEHEHHEM MEXaHWYECKOM 3HEpPruM, YCJIOBHS DPABHOBECHS TBEPIOTO TENA),
Opy 3TOM MCHOJB30BATh MAaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh
YCIIOBHSI TIPUMEHUMOCTH (DU3MUECKUX 3aKOHOB: mpeoOpasoBanuii ['ammies,
BTOPOTO M TpEThero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHHs HUMITyJlbca U
MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHNUS;

aQHANIM3UPOBATh U OOBICHATH TEIUIOBBIE MPOLIECCHI U SIBJICHUS, HCIOJIb3Ys
ocaoBHble monoxeHuss MKT wu 3akoHBI MONEKynsipHOH  (QU3UKK U
TEPMOJUHAMUKH (CBS3b JABJICHHS HI€AJBLHOTO Ta3a CO CpeHEe KMHETHYECKOM



DHEPTrUe TEIUIOBOrO [JBWKEHHS W KOHUEHTpalUuel €ro MOJEKYJ, CBS3b
TEMIIEpaTypbl BEIIECTBA CO CPEAHEH KHWHETHYECKOW SHEpPruedl TEemIoBOro
JIBDKEHUSI €r0 YacTHUI, CBS3b JABJICHHS HWJICAIBHOTO ra3a C KOHIEHTpauHuen
MOJIEKYJI ¥ €ro TeMIliepaTypoi, ypaBHeHne MeHnaeneeBa—Knaneiipona, nepBslii
3aKOH TEPMOJMHAMHKHU, 3aKOH COXPaHEHHUs SHEPruu B TEIUIOBBIX MpoIleccax),
IpU 3TOM MCHOJIb30BaTh MAaTEMaTHYECKOE BBIPAXKEHHWE 3aKOHOB, YKA3bIBaTh
YCJIOBHUS IPUMEHUMOCTH ypaBHeHUs MenneneeBa—Knanelpona;

AQHANIM3UPOBATh U OOBSACHATH AJIEKTPUUECKHUE SBIICHUS, UCIIONB3YS OCHOBHBIC
MOJIOKEHUS U 3aKOHBI AJEKTPOJAMHAMUKH (3aKOH COXPaHEHUsS AJIEKTPUUYECKOTO
3apsana, 3aKkoH KynoHa, IOTEeHIIMAIBHOCTD 3JIEKTPOCTATUYECKOTO MOJIsl, IPUHLIUIL
CYNEpPIO3UIUNA  BJIEKTPUYECKUX TMOJEH, TMPU OTOM yKa3blBas  YCIOBHS
NpuMeHUMOCTH 3akoHa KyloHa, a Takke MpakTUYeCKH Ba)KHbIE COOTHOLIEHUS:
3akoHbl OMa JUIsl y4acTKa UEMH U JJIS1 3aMKHYTOW 3JIEKTPUYECKOM LENH, 3aKOH
Jxoyna—Jlenia, npaBuia Kupxroda, 3axonst @apases A1 S7IEKTPOIN3a);
OMHUCHIBATh (PU3MUECKUE TIPOIECCHl M  SBJICHHS, UCIOJb3YS BEJIMYUHBIL:
nepeMelIeHue, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBbI Te€J, CuJia,
MOMEHT CWIbI, JABJIICHUE, MOTCHUHUAIbHASA SHEPrUs, KUHETHYECKAs SHEPTHS,
MeXaHWUYEeCKasi SHEPTUs, padoTa CUJIbI, IICHTPOCTPEMHUTEIHHOE YCKOPEHHUE, CUila
TSHDKECTH, CHJIA YIIPYTOCTH, CHJIa TPEHUS, MOIIHOCTh, YHEPTUS B3aUMOACHCTBUS
Tena ¢ 3emu€éid BONMHM3M €€ TMOBEPXHOCTH, JHEPrUs ynpyrou aedopmanuu
MPY>KUHBI, KOJWYECTBO TEIUIOTHI, aOCOJIIOTHAs TemIeparypa Tena, padora B
TEPMOJUHAMUKE, BHYTPEHHSISI SHEPTUS HI€aIbHOTO OJIHOATOMHOIO rasa, pabora
UJCAIbHOTO Ta3a, OTHOCUTENbHAs BIAXHOCTh Bo3ayxa, KIIJ wmameambHOrO
TEIUIOBOT'O JBUrATEIISl; AIEKTPUUECKOE MOJIE, HANPSHKEHHOCTD JJIEKTPUYECKOTO
MOJIsl, HANPSDKEHHOCTH TMOJS TOYEYHOI'O 3apsijia WM 3apsHKEHHOro Iapa B
BAKYyME€ M B JHUDJIEKTPUKE, MOTEHLIHAN JIEKTPOCTATHUYECKOrO IOJIS, PA3HOCTh
MOTEHIINAIOB, AJEKTPOJBWKYIIAs CHJIA, CUJA TOKA, HANPSHKEHHUE, MOIIHOCTH
TOKa, OJJEKTpUYeCKass €EMKOCTh IUIOCKOTO KOHJEHCATOpa, COIPOTUBIICHUE
y4yacTKa LE€Nu C TOCJIEAOBATEIbHBIM M MapajulebHBIM  COEAUHECHHEM
PE3UCTOPOB, IHEPTUS FIEKTPUUECKOTO MOJISI KOHJIEHCATOPA;

OOBSCHATh OCOOCHHOCTH TPOTEKAHUS (PUBMYECKUX SIBICHHM: MEXaHUYECKOe
JIBU)KEHUE, TEIUIOBOE JBMIKEHHE YACTHUI[ BEUIECTBA, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOe JBIKeHHE, Auddy3us, uUcrnapeHue, KUNEHUE U KOHACHCAIWA,
IJIABJICHUE U KPUCTAIUIM3ALMS, HAIIPABICHHOCTh TEIUIONEPEIaun, JICKTPU3ALIUAS
T€JI, SKBUIIOTEHIIMATbHOCTh TOBEPXHOCTHU 3aPSIKEHHOTO MPOBOIHUKA;
MPOBOANTH HCCIEIOBAHUE 3aBHCHMOCTH OJHOW (DU3MYECKOW BEIUYHMHBI OT
JIPYTOM C MCIIOJIB30BAHUEM MPAMBIX H3MEPEHUMN, MPHU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DMKCHPOBATh PE3yJIbTaThl MOJYYCHHONW 3aBHCHUMOCTH (DU3HUECKHUX
BEJIMYUH B BUJE TPAPUKOB C yU4ETOM aOCOJIFOTHBIX MOTPEIIHOCTEH U3MEPEHH,
JIETIaTh BBIBOJBI IO PE3yJIbTaTaM HCCIENOBAHUS;



IPOBOJIUTh KOCBEHHbIE M3MEPEHUsl (PU3MUECKUX BEJIMYMH, IPU 3TOM BBIOMpATh
ONTUMAJIbHBII METOJl MU3MEPEHHUsI, OLIEHUBATH A0CONIOTHBIE U OTHOCHUTEJIbHBIE
NOTPEIIHOCTH NMPSMBIX U KOCBEHHBIX H3MEPEHMUI;

IPOBOAUTH OMNBITBI O NPOBEPKE MNPEUIOKEHHOW THUIIOTE3bI: IIAHUPOBATH
HKCIEPUMEHT, COOMpPATh HKCHEPUMEHTAIBbHYIO YCTaHOBKY, aHaJIM3UpPOBaTh
MOJIyYEHHBIE pPe3yIbTaThl U I€JaTh BBIBOJI O CTATyCE MPEAJIOKEHHON THIIOTE3bI;
cobmoiaTh IpaBuja 0€30MacHOro TpyJa NHpU IMPOBEJACHUM HCCIIEOBaHUNA B
pamMKax y4eOHOTO 3KCIEPUMEHTA, MPAaKTUKyMa U y4eOHO-HUCCIIEI0BATEIbCKON U
IIPOEKTHOM JIE€ATEIBbHOCTH C HCIIOJNIB30BAaHUEM M3MEPUTEIBHBIX YCTPOWCTB M
1a00paToOpHOro 000PYI0BaAHUS;

pemaTth pacyéTHbIE 3aJjauu C SBHO 33JaHHOM M HESBHO 3aJJaHHOHN (pu3HYECKOU
MOJIETIbIO: HA OCHOBAaHUU aHAJIM3a YCIIOBUS OOOCHOBBIBATH BHIOOP (M3HUECKOM
MOJIeNIM, OTBEYarolleld TpeOOBAaHMSAM 3aJaud, HMPUMEHSATh (OPMYJbI, 3aKOHBHI,
3aKOHOMEPHOCTH M TMOCTYyJaThl (PU3MYECKUX TEOPUH MpPU HCIOIb30BaHUU
MaTEMaTUYECKMX METOAOB PEIICHU 3a/1ad, IPOBOJAUTH Pacdy€Thl HA OCHOBaHUU
UMEIOLIUXCSl JaHHBIX, aHAJIM3UPOBATh PE3yJbTaThl U KOPPEKTUPOBATH METOJIbI
pELIEHUs ¢ YYETOM MOJTYYEHHBIX PE3YJIbTAaTOB;

pelath KayecTBEHHBbIE 3aJauyM, TpeOyrolre MPUMEHEHHUs] 3HaHWil W3 pa3HbIX
pa3znenoB Kypca (U3MKH, a TaKKe MHTETPALUU 3HAHUM U3 JIPYrux MpeaMETOB
€CTECTBEHHO-HAyYHOTO  IIMKJa:  BBICTpPAMBATh  JIOTHYECKYIO  IIETMOYKY
paccyxJIeHHI ¢ OMOpoi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUecKue
SIBJICHUS;

UCMOJIb30BaTh TEOPETUUYECKHE 3HAHUS JUIsI OOBSICHEHHS OCHOBHBIX MPHUHLIUIIOB
paboThl  WM3MEpPUTEIBHBIX  NPUOOPOB,  TEXHUYECKUX  YCTPOHCTB  H
TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOJUTH NMPUMEPHI BKIAJa POCCHUICKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3MPOBAaTh M OLIEHUBATh IOCIEACTBUA OBITOBOM U TPOU3BOJCTBEHHOMN
NESITENbHOCTH YEJIOBEKa, CBSA3AHHOW C (PU3WYECKMMHU IpPOLEcCaMu, C MO3ULIUN
HKOJIOTMYECKON 0e30MacHOCTH, IpeICTaBIECHUI 0  palHMOHAIBHOM
NPUPOIOIOIB30BAHUH, a TAKXKE Pa3yMHOM HCIOJIb30BAHUM JTOCTH)KEHUN HAYKU
Y TEXHOJIOTH JIs TabHEHIIIETO PAa3BUTHSI YE€JIOBEUYECKOT0 00IIECTBa;
OPUMEHSTh pa3MuHble CHocoO0bl paboThl ¢ HHpoOpManuend Q(U3NYECKOTO
COJICpKaHMsI C MCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHUH,
OpU STOM HCIOJIB30BAaTh COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJOTHH [T
NOWCKa, TepepaboTKu U TPEAbSBICHUS YUYeOHOH U HAyYHO-TIOMYJISIPHOU
uH(pOpMaLIUU, CTPYKTYPUPOBAHUS U UHTEpIpETAluy HHPOPMALIUU, TOJTyYeHHON
U3 pa3IUYHbIX MCTOYHMKOB, KPUTHUYECKH aHAJU3UpPOBAaTh IOJIYy4aEMYIO
MH(POPMALIUIO U OLEHUBATh €€ JIOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOIIUXCS
3HAaHWM, TaK U HA OCHOBE aHaJIW3a UCTOYHHUKA MH(POPMaLIUK;



HPOSIBJISITh OPIaHU3ALMOHHBIE U IO3HABATENIbHBIE YMEHUS CaMOCTOSATEIbHOIO
NpUOOpPETEHNsT HOBBIX 3HAHUI B MPOLIECCE BHINOJHEHUS MPOEKTHBIX U yYEOHO-
UCCIIEI0BATENIbCKUX padoT;

paboTaTh B TpyNIe€ C HWCIOJIHEHUEM pA3IUYHBIX COLUAIbHBIX POJIEH,
IUTaHUPOBaTh pabOTy TPYIIBI, PALMOHAIBHO paclpeiessTh IEsTeIbHOCTh B
HECTaH/JAPTHBIX CUTYallUsX, aJEKBAaTHO OLIEHHWBATh BKJIAJ KaXIOro U3
YYaCTHHMKOB I'PYIIBI B PELIEHUE PacCMaTPUBAEMOM Mpo0IIeMBl;

OpOSBIATh MOTHBALMI0 K Oyaymieil npoecCHOHATbHON JAEATENbHOCTH 110
CHENMATIBHOCTSAM (PU3UKO-TEXHUUECKOTO MPOQUIIS.

K xonny obyuenus B Il Knacce mpeliMETHBIE pe3ylbTaThl HA YriayOJEHHOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHU:

MOHUMATh POJIb (PU3UKU B SKOHOMUUYECKOU, TEXHOJIOTHYECKOM, COIMATBHOU U
TUYECKOM cdepax AesITeNIbHOCTH YeJIOBEKa, pPOJb M MecTo (U3UKU B
COBPEMEHHOI HAay4yHOW KapTHHE MHUpPA, POJIb ACTPOHOMHMHM B IPAKTHUYECKOMN
JEATEIbHOCTH YEJIOBEKa M JaJbHEHIIEM HAy4YHO-TEXHUYECKOM pPa3BUTHH,
3HAUEHUE  OINMCATEIBHOM,  CHUCTEMAaTU3UPYIOIIEH, OOBACHUTEIBHOU U
OPOTHOCTUYECKOW (QYHKUMH (u3Hueckol Teopun — 3IEKTPOAMHAMUKH,
CHeUalIbHON TEOPUH OTHOCUTEbHOCTH, KBAHTOBOW (PU3UKH, posib (PU3HUECKON
TEOpUH B (POPMUPOBAHUU TPECTABICHUN O (GU3NUECKON KapTUHE MHUpPa, MECTO
¢u3nueckoil KapTUHBI MHpa B OOIIEM psSAy COBPEMEHHBIX €CTECTBEHHO-
HAy4HBIX IIPEACTABJICHUN O IIPUPOJE;

pasznuyarh YCJIOBHUS NMPUMEHUMOCTH Mojelied (U3MYEeCKUX Teld U IMPOLIECCOB
(sIBIEHMIA): OJHOPOJHOE DJIEKTPUYECKOE M OAHOPOJHOE MArHUTHOE IO,
rapMOHUYEeCKue  KoyieOaHus, MaTeMaTHYeCKHM  MasTHHUK,  HJI€aJdbHBIN
NPYXKUHHBIA MAasSTHUK, TAPMOHHYECKHE BOJIHBI, HJICATbHBIM KOJIeOaTeIbHbIN
KOHTYp, TOHKas JIMH3a, MOJEJIE aToMa, aTOMHOTO Siipa U KBAaHTOBOW MOJEIIN
CBETA,

pasznnyath ycioBHS (TpaHUIIbl, 00JACTH) TPUMEHUMOCTH (HU3UUYECKUX 3aKOHOB,
MOHMMATh BCEOOIINN XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh
UCIIOJIb30BAaHMS YACTHBIX 3aKOHOB;

aHAM3UPOBAaTh M OOBSICHATH JIIEKTPOMArHUTHBIE NPOIECCHl U  SIBJICHUS,
UCIIONIb3YSl OCHOBHBIE ITOJIOKEHMS U 3aKOHBI DJIEKTPOJUHAMUKYU U CIIELIUAIBHOU
TEOpUU OTHOCUTENBHOCTU (3aKOH COXPAHEHMs 3JEKTPUYECKOro 3apsjia, cuiia
Awmmnepa, cuwia JlopeHna, 3aKOH JIEKTPOMArHUTHOW MHIYKIMH, paBuiio JIeHna,
cBi3b DJIC caMOMHIYKIIMK B AJIEMEHTE DJIEKTPUUYECKOM ILENMU CO CKOPOCTHIO
WU3MEHEHUsl CUJIbl TOKA, ITOCTYJIAThl CIELUAIbHOM TEOPUHM OTHOCHUTEIBHOCTU
OliHIITeHA);

aHAIM3UPOBATh U OOBACHATH KBAHTOBBIE MPOLIECCHl U SIBJICHUS, HCHOJIb3YS
MOJIOKEHUSI KBAaHTOBOM ¢u3uku (ypaBHeHHe OiHITEeHa ans dortoaddexra,
IEepBBIN M BTOPOM  mocrynarel  bopa, NpUHOHMII ~ COOTHOILUEHHUS
HeomnpenenénHocreil  ['eiizenOepra, 3akoHBl COXpPAHEHHUS 3apsAA0BOTO U



MacCOBOI'0 YHCEJI U DHEPTrUU B SACPHBIX PEAKIUAX, 3aKOH PaJUOAKTUBHOIO
pacmana);

ONMCHIBATh (PU3MUYECKUE TPOLECChl M  SIBICHMS, HCIONb3Ysl BEIUMYUHBIL:
HANPsKEHHOCTD AJIEKTPUUYECKOTO MOJIsl, HOTEHIMAI 3JIEKTPOCTaTUYECKOTO MOJIA,
Pa3HOCTh MOTEHUUAIIOB, 3JIEKTPOJABIKYIAsl CUJla, MHIYKIHS MAarHUTHOTO IOJI,
MarHMTHBIA MOTOK, cuja AMIlepa, MHAYKTHBHOCTb, 3JIEKTPOABMXKYILIAs CUja
CaMOMHIYKLHUH, DSHEPrusi MarHUTHOTO TIOJISI IPOBOJHHUKA C  TOKOM,
PENATUBUCTCKUN HMITYJIbC, TOJHAs SHEPTUs, DSHEPIrUs IOKOS CBOOOJHOMU
YaCTHIIbl, SHEPTUS U UMIYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsj sAlipa, SHEPTUs
CBSI3U SIpa;

O0O0BACHATH 0COOEHHOCTH MPOTEKAHUS (PU3MUECKUX SABJICHUMN: 3JI€KTPOMarHUTHAS
UHAYKIMS, CaMOMHAYKIIMS, PpE30HAaHC, HHTephepeHIus BOJH, AUPpAKIUS,
TUCTIEpCUsi, TOJTHOE BHYTPEHHEE OTpaxeHue, (OTOINEKTpUUECKH 3(deKT
(potoapdexr), annda- u Oerta-pacmanbl sSAep, TramMMa-uU3IydeHUE Saep,
dbuznueckre MPUHIUIBI CIEKTPAIIBHOTO aHAIN3a U palboTHI Jia3epa;

ONpENIENATh HANPABICHUE WHIYKLIUH MArHUTHOTO MOJS MPOBOJHUKA C TOKOM,
cuibl Amnepa u cuiibl JlopeHua;

CTPOUTHh HM300paKEHUE, CO3/1aBa€MOE€ IUIOCKHM 3€pKajioM, TOHKOW JIMH30M, U
pPacCUUTHIBATh €r0 XapaKTepPUCTUKHU;

IPUMEHITh OCHOBOIIONAralolue aCTPOHOMUUECKHE MOHATHUS, TEOPUH U 3aKOHBI
JUIS aHaJu3a U 00BsACHEHHs (PU3NYECKUX MPOLIECCOB, MPOUCXOIAIINX B 3BE3AX,
B 3BE3/IHBIX CHCTEMax, B MEXKIaJIaKTHUECKON Cpesie; JBMKEHUsS HEOECHBIX Tell,
ABOJIIOILIMM 3BE3 U BeeneHHol;

OPOBOAUTH  HWCCJIENOBAaHWE  3aBUCUMOCTEH  (U3MYECKUX  BEIUYMH  C
UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH, NPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
¢bukcupoBaTh pe3yNabTaThl MOJIYYEHHOW 3aBUCHUMOCTH (PU3MUECKHX BEJIWYUH B
Bujie TpapuKoB € Y4ETOM aOCONIOTHBIX MOIPEHIHOCTEH H3MEpEeHUH, NesaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHUS;

IPOBOJIUTh KOCBEHHbIE M3MEPEHUsl (PU3MUYECKUX BEJIMYMH, IPU 3TOM BBHIOMPAThH
ONTUMAJIbHBII METOJl M3MEPEHHMsI, OLIEHUBATH aOCOIIOTHbIE M OTHOCUTENbHbIE
NOTPEIIHOCTH NMPSMBIX U KOCBEHHBIX U3MEPEHMIA;

OPOBOAUTH OMBITHI IO TPOBEPKE MPEIOKEHHOW THUIOTE3bl: TUIAHUPOBATH
IKCIEPUMEHT, COOMpPATh HKCHEPUMEHTAIBHYIO YCTaHOBKY, aHaJIM3UPOBATh
MOJIyYEHHBIE pe3ybTaThl U IeNIaTh BBIBOJI O CTATyCE MPEAJIOKEHHON THITOTE3bI;
OMUCHIBATh METObI MOJTYyUYCHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
coOmtoaTh mpaBuiia OE30MACHOrO TpyJa MpU MPOBEIECHUU HCCIEAOBAHUNA B
paMKax y4eOHOIo 3KCHEPUMEHTa, MPaKTUKyMa U y4eOHO-HUCCIIe10BaTEIbCKON U
IPOEKTHON NIE€ATEIbHOCTH C HCIIONb30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB U
1abopaTopHOro 060PyI0BaHUS;

pematb pacyéTHBIC 33/1a4u C SBHO 3aJaHHOW W HESBHO 3aJlaHHOW (hM3MUECKOn
MOJIETIbIO: Ha OCHOBAaHUM aHalIM3a YCIOBUS BBIOMPATH (PU3MYECKHE MOJEIH,
OTBEHAlOMMe TPEOOBAaHUSAM  3aJadyd, TNPUMEHATH (HOPMYIBI,  3aKOHBI,



3aKOHOMEPHOCTH M TMOCTYyJaThl (U3MYECKUX TEOpUH TMpU HCIOIB30BAHUU
MaTE€MAaTHYECKUX METOJOB pELICHUs 3aJad, MPOBOAUTH PACUETHl HA OCHOBAHUU
UMEIOIIUXCSl JaHHBIX, aHAJIM3UPOBATh PE3yJIbTaTbl U KOPPEKTUPOBATH METOJIbI
peueHus ¢ y4€TOM MOJYyUYECHHBIX PE3YJIbTaTOB;

pelarh KayeCcTBEHHBbIE 3aJauM, TPeOyroIne NPUMEHEHHUs 3HaHW W3 pa3HbIX
pa3nenoB Kypca (U3MKH, a TaKKe MHTErpalud 3HAHUM W3 JpYruX IOpeIMeToB
€CTECTBEHHO-HAyYHOTO  IMKJIA:  BBICTPAMBATh  JIOTMUECKYH)  LETOYKY
pPacCyXJI€HHI C OMOpoil Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUYECKHE
SIBJICHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS JJIsi OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB
paboThl  W3MEpPUTEIBHBIX  NPUOOPOB,  TEXHUYECKUX  YCTPOUCTB  H
TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOJUTH TMPUMEPHI BKJIAJa POCCHHCKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHME IPOILIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHU;

aQHAIM3UPOBATh M OLEHUBATH MOCJIEACTBHUS OBITOBOM M IPOU3BOJCTBEHHOMN
NESITENIbHOCTH 4YeJIOBEKa, CBS3aHHOW C (PU3MYECKUMU MPOIECCaMU, ¢ MO3UIUN
DKOJIOTUYECKON 0e30MacHOCTH, IIpEACTaBICHUN 0 paloOHaIbHOM
MPUPOJOIOJIb30BAHNHN, @ TAK)KE Pa3yMHOM HMCIOJIb30BAHUU JTOCTUKEHUN HAYKH
Y TEXHOJIOTHH JUIs TajbHENIIEr0 pa3BUTHI YEJIOBEUYECKOr0 00IECTBA;
NPUMEHSITh pa3NYHbIe CMOCOOBl paboThl ¢ uHpOpManuend QGU3NIECKOTO
COJIEpP>KaHMSI C MCTOIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJOTHUH,
OpU 3TOM HCIIOJIb30BAaTh COBPEMEHHbIE HMH(OPMAIMOHHBIE TEXHOJOTUU IS
MOMCKa, NepepadOTKHM U TMpenbsBICHUS Y4YeOHOH W Hay4YHO-TOMYJSPHOU
uHpOpMAIMH, CTPYKTYPUPOBAHUS U UHTEPIIPETalluy HHPOPMALIUY, TOTYyYSeHHON
U3 pa3IUYHbIX MCTOYHMKOB, KPUTHYECKH aHAJU3UPOBATh MOJYy4aeMYIO
UHPOpPMAIMIO U OLIEHHWBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMEIOIIMXCS
3HaHMM, TaK 1 HA OCHOBE aHaJIKM3a UICTOYHUKA HH(OPMALINH;

IPOSBIIATH OPraHU3ALMOHHBIE M I103HABATEIbHBIE YMEHMS CaMOCTOSITEIBHOTO
NpUOOpPETEHNsT HOBBIX 3HAHUI B MpoLEecce BHIOJHEHUS MPOEKTHBIX U y4eOHO-
UCCIIEI0BATENIbCKUX PadoT;

paboraTh B Tpynme C HCIOJHEHHEM pa3JIMYHbIX COLMAIBHBIX pPOJei,
IUTAHUPOBaTh PabOTy TPYIIBI, PAIMOHAIBHO PacHpeAesaTh IESITENbHOCTh B
HECTaHJAPTHBIX CHUTYyallUsX, aJEeKBAaTHO OLIEHMBATh BKJIAJ KaXIOrO U3
YYaCTHHKOB I'PYIIBI B PELICHUE PacCCMaTPUBAEMOM MPOOIIeMBl;

OpOSBIIATh MOTHBAIMI0O K Oyaymieil mnpodeccHoHaNbHON NeATeNbHOCTH 10
CHEIUATBHOCTSAM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO 4acoB 3JIeKTp0HH]>Ie
Ne HaumeHoBaHuUe pa3aesioB U TeM
Konrpoabuble IIpakTuueckue (uugpossbIe)
n/n NPOrpamMMbIl Bceero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
Pasznen 1. HAYYHBII METO/J ITO3HAHUS TPUPO/IbI
11 Hayunb1ii MeTO/ TTO3HAHUS TPUPOIBI 6 Bubmorexa TIOK
' v 8 PHPO https://m.edso00.ru/7f41bf72
Hroro no pazgemny 6
Paznen 2. MEXAHUKA
bubmnorexa IJOK
21 Kuemariia 10 . https://m.edsoo.ru/7f41bf72
bubmnorexa IJOK
22 Jlunanmka 10 https://m.edsoo.ru/7f41bf72
. bubnuoreka [{JOK
23 Cratuia TBEporo e > . https://m.edso0.ru/7f41bf72
bubmmoteka [IOK
2.4 3aKOHBI COXPAaHEHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 35
Pazjnen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINMHAMUKA
31 OCHOBBI MOJIEKYISIPHOKMHETUYECKON 15 1 bubnuoreka [{JOK
' TeOpUu https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 Tepmoannamuka. TenioBble MallIMHBI 20 1 hitps://m.edso0.ru/7f41bf72
33 ArperaTtHble COCTOSIHUS BEILIECTBA. 14 1 bu6nnoreka [{OK
' da30BbIC MTEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 49



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

Pasnea 4. JIEKTPOJUMHAMUKA

but6mmoreka [IOK
41 DUEKTPHHIECKOE NOTe 24 . https://m.edsoo.ru/7f41bf72
. . but6mmoreka [IOK
4.2 [ToCTOSIHHBIN 3JIEKTPUUECKUI TOK 24 1 https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
43 TR B pasTIHBIX cpetax 0 https://m.edsoo.ru/7f41bf72
Hroro mo pazaery 54
Pa3nen 5. PUSMYECKUIN MPAKTUKYM
. bu6mmoreka [IOK
>1 DUSIICCKHH MPAKTHKYM 16 16 https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 16
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I1O 170 8 16

I[TPOI'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

11 KUIIACC

KoauyecTBO 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHuUe pa3aesioB U TeM K n
W nporpaMmb Beero OHTPOJIbHBIE PaKTHYECKHUE (uudposrie)
padoThI padoThI oOpa3oBaTe/ibHbIE
pecypchbl
Paznen 1. DJJIEKTPOAUHAMMUKA
bubmnorexa LIOK
11 Marmntiioe noe 14 https://m.eds00.ru/7f41bf72
bubmnorexa IJOK
1.2 DNIeKTPOMAarHUTHAsT UHAYKITUS 13 1 hitps://m.edsoo.ru/7f41bf72
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUS U1 BOJIHBI
bubmmoreka [IOK
2.1 MexaHnuyeckue KojgeOauus 10 hitps://m.edsoo.ru/7f41bf72
bubmmoreka [IOK
2.2 DNEeKTpOMarHUTHbIE KOJeOaHus 15 hitps://m.edsoo.ru/7f41bf72
23 MexaHn4ecKue 1 3JIeKTPOMarHuTHbIE 10 1 bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41bf72
bubnmoteka LIOK
24 Ontuica 25 . https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 60
Pa3zaen 3. OCHOBBI CHHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
bubnmunoreka [IOK
31 Octoss CTO > 1 https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJTHOBOH Ayalnnu3m 15 bubmorexa LIOK

https://m.edsoo.ru/7f41bf72
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bubnuoreka [IOK
42 Pusnica atoma > https://m.edsc]i.ru/7f41bf72
43 ®du3uKa aTOMHOTO ]1pa U 5 bubnmnoreka LIOK
DJIEMEHTAPHBIX YaCTHUII https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 25
Pa3nen 5. DJIEMEHTBI ACTPOHOMHUU U ACTPOOU3UKHU
51 DJIeMEHTBI aCTPOHOMHU U 12 bubnuoreka [IOK
acTpOoPH3UKH https://m.edso0.ru/7f41bf72
Hroro no pazgeny 12
Paznen 6. PU3MYECKHUHN MPAKTUKYM
6.1 Du3n4YeCKUil MPaKTUKYM 16 16 ﬁ:tlgg:lf/ﬁée%z(]){)?rﬁﬂ 41072
Hroro o pazaemy 16
Pa3nen 7. OBOBHIAKOHIEE IOBTOPEHHUE
Cucrematuzanus 1 00001eHe
71 ewtemwnocrn, mpuotperéamoro npn 15 buGmorexa LIOK
’ https://m.edsoo.ru/7f41bf72
u3ydeHuu kypca pusuku 10 — 11
KJIaCCOB
Hroro no pazneny 15
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I1O 170 16
[TPOTPAMME
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