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IHHOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uKe Ha ypoBHE cpeaHero oOmiero oOpazoBaHHs pa3paboTaHa Ha
OCHOBE TOJIOKEHUH M TpeOOBaHMU K pe3ylbTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTelIbHOM
nporpammsl, mnpeactaBieHHbIXx B ®I'OC COO, a Taxke c¢ yuérom denepaibHOl pabodeit
nporpaMMbl BocnutaHuss u Konuenuum mnpenonaBanus ydeOHoro mnpeamera «®dusuka» B
oOpa3oBaTenbHBIX ~ OpraHm3amuax Poccuiickoli ~ @enepanuu, peaqu3ylOMUX OCHOBHBIC
00pa3oBaTeNbHBICIPOT PAMMBI.

[Iporpamma 1o ¢usuke omnpenenser 00s3aTeIbHOE IMPEAMETHOE  COJAEp)KaHue,
YCTaHABJIMBAET PEKOMEHYEMYIO IIOCIEJOBATEIbHOCTh HM3YYEHHUS TEM M pa3/eioB y4eOHOro
npeaMera ¢ y4€TOM MEXIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
mporiecca, BO3pAaCTHBIX ocoOeHHocTel oOywarommxcs. Ilporpamma mo ¢usmke maér
IIPEJCTAaBICHUE O IIeJsX, COJEpPKAHUMU, OOLIel cTpaTeruu oOydeHus, BOCIMTAHUS U Pa3BUTHUSA
o0yyaroimuxcs cpefcTBaMu yuyeOHoro npeamera «®duznka» Ha yriryOJ1EHHOM ypOBHE.

W3yuenne kypca ¢GuU3MKH yriayOIEHHOIO YpOBHS TO3BOJISIET peau30BaTh 3a/auyu
npoecCUOHAILHON OpPUEHTAIMH, HAIpPAaBICHO Ha CO3/1aHUE YCJIOBUH JAJs1 MPOSBIEHUS CBOMX
UHTEJUIEKTyallbHbIX M TBOPYECKMX CHOCOOHOCTEH KaXIpIM OOydarolIMMCs, KOTOpbIE
HEOOXOAMMBI Ui TPOAOIDKEHHS 00pa3oBaHUS B  OpraHU3alMsIX MPO(EecCHOHATBHOTO
00pa3oBaHUsI 10 Pa3IMYHBIM (PU3UKO- TEXHUUECKUM H WHKEHEPHBIM CIIEIIHATbHOCTSIM.

B nporpamMe mo ¢usuke onpenensioTcs IJIaHUPYeMble Ppe3ysbTaThl OCBOCHHUS Kypca
¢u3uKkn Ha YpOBHE cpenHero ooOmero oOpa3oBaHUS: JHMYHOCTHBIE, MeETalpeAMETHbIE,
npeaMeTHBIE (Ha yriayO0néHHoOM ypoBHE). HayuyHo- METOM0I0THYECKON OCHOBOM JIsl pa3pabOTKU
TpeOOBaHUN K JIMYHOCTHBIM, METANpPEIMETHBIM M IPEAMETHBIM pe3yJibTaTaM O00y4arouiuxcs,
OCBOMBILIUX ITPOrpamMmy 1o (pU3MKE Ha YPOBHE CPEIHEro o01ero oopazoBaHusi Ha yriiyOoJaéHHOM
YPOBHE, SIBIISIETCA CUCTEMHO-IEATEIBHOCTHBIN MOAXO.

[IporpamMma no ¢u3nke BKIOYAET:

IUTAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (U3MKH HAa YIIIyOJEHHOM YpPOBHE, B TOM
qyClie IPEIMETHBIE PE3YJIbTAThI IO roJlaM O0yUEHUs;

cojiepkaHue yueoHoro npenmera «duznka» mo rogam o0ydeHus.

[IporpaMMa mo ¢u3uKe MMeeT NMPUMEPHBIM XapakTep M MOXKET ObITh HCIOJIb30BaHa
YUUTEIAMU PU3UKU JJI COCTABICHUS CBOUX Pab0YMX MPOrpamm.

IIporpamma 1O (¢U3UKE HE CKOBBIBA€T TBOPUYECKYI0 MWHUIMATUBY yuuTenedl u
MIPEOCTABIIAET BO3MOXHOCTU JUISl PEANU3alUM  PA3IUYHbIX METOAMYECKHUX IOAXOI0B K
MpenojaBaHuio (GU3UKA Ha yriayOJEHHOM YpOBHE MPHU YCIOBUU COXPAHECHHS 005S3aTelbHOMN
4acTH COJIepKaHus Kypca.

dusnka Kak Hayka o HanOosee oOIIMX 3aKOHAaX MPUPObI, BHICTYIAs B KaUeCTBE Y4eOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYIECTBEHHBIM BKIJIAJ B CUCTEMY 3HaHHH 00 OKpY»XKarolleM MHpeE.
HIkonpHBIH Kypc (U3MKH — CHUCTEMOOOpAa3yOUIMM Uil €CTeCTBEHHO-HAYYHBIX Y4YEOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIeXKAT B OCHOBE MIPOLIECCOB U SIBJICHHM, N3y4aeMbIX
XUMHUeH, Ouonoruel, pusnueckoi reorpacdueil u acrpoHomueil. Mcrnonb3oBaHue U akTHBHOE
pUMeHeHHE (U3NYECKUX 3HAHUN OINpENeNuIo XapakTep W OypHOE pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTUN B cdepe HHEPreTuKH, TPaHCIOpPTa, OCBOCHHMS KOCMOCA, IOJIYYEHHS HOBBIX
MaTepuajoB C 3aJaHHBIMH CBoOWcTBamMHu. WM3ydeHune (U3WKM BHOCHT OCHOBHOW BKJIAJl B
(dbopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTHHBI MHpa oOyuwaromierocs, B (opMupoBaHue
YMEHUH MPUMEHATh HAYYHbIH METO/] O3HAHMS IIPH BHIMIOJIHEHUH UMHU Y4eOHBIX UCCIICIOBAHUH.

B ocHOBYy kypca (pu3uku Ha ypOBHE CpeaHEro oO0INero 0O0pa3oBaHUS IOJIOXKEH PSIJT UJICH,
KOTOPBIE MOKHO PACCMaTPUBATh KaK MPUHIUIIBI €T0 IIOCTPOCHHUSL.

Hoen yenocmnocmu. B cOOTBETCTBUY C HEW KypC SBIISETCS JOTMUYECKU 3aBEPIIEHHBIM, OH



COJICP’KUT MaTepual U3 BCEX Pa3leNioB (U3HMKH, BKIIOYAECT KaK BOMPOCHI KIACCHUYECKOH, TaK U
COBPEMEHHOW (PU3UKH.

Hoea zenepanuzauyuu. B COOTBETCTBUM C HEW Marepuan Kypca (HU3UKH OOBbEIUHEH
BOKpYr Qusnyeckux Teopuil. Benymum B kypce sBisercs GOpMUpPOBaHHE NPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U MOJIE.

Hoen cymanumapuzayuu. EE peanuzanus npeanoiaract UCIoiab30BaHUE TYMAHUTAPHOIO
MOTEHIMAaIa PUINIECKOM HAyKH, OCMBICIICHUE CBS3H Pa3BUTHI(U3UKH C pa3BUTHEM OOIIECTBa, a
TaKXKe C MHPOBO33PEHUYCCKIMH, HPABCTBEHHBIMU U IKOJIOTHICCKUMH MPOOIECMAMH.

Hoea npuknaonoii nanpasnennocmu. Kypc ¢Gusukm  yriryOJI€HHOTO  yPOBHSI
MIpeJIoiaraeT 3HaKOMCTBO C IIUPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJIOTMYECKUX MPUIOKEHHM
M3YYCHHBIX TCOPHUH U 3aKOHOB. [Ipu 3TOM paccMmarpuBaroTCs Ha yPOBHE OOIIUX MPEICTABICHHIA
Y COBPEMEHHBIC TEXHUUYECKHE YCTPOMCTBA, M TEXHOJIOTHH.

Hoesn IKonocuszayuu peanusyeTcs MOCPEICTBOM BBEIACHHUS DIEMEHTOB COJAEpIKaHMS,
MOCBSIIEHHBIX HKOJIOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTUH, a TAK)KE 00CYXKIACHUS MPOOIIEM PalliOHAITILHOTO MPUPOIOIIOIE30BAHUS U
HKOJIOTUYECKOM OE30MaCHOCTH.

OcBoeHue coepikaHus MPOrpaMMbl MO (PU3MKE JOJKHO OBITh MOCTPOSHO HA MPHUHIIUIAX
CUCTEMHO-/IeATeIbHOCTHOTO noaxoAa. s ¢pusmku peanuzanus TUX NPUHIMIIOB Oa3upyeTcs Ha
WCIOJIB30BAHUU CAMOCTOSATENBHOTO HKCIEPUMEHTa KaK TOCTOSHHO JAeHCTBYIomero ¢akropa
yuebHoro mponecca. Jlnsg yriyOa€HHOTO YypOBHS — OTO CHCTEMa CaMOCTOSITEBHOTO
YUYEHUYECKOT0 JKCIIEPUMEHTA,

BKJTIOYAIONIETO (DPOHTANbHBIE YYEHWYECKHE OMNBITHI TPU H3YYEHWH HOBOTO MaTepuala,
nabopaTopHble paboThl U PabOTHI MpakThKyma. [Ipu 3TOM BO3MOXKHBI J1Ba Crioco0a peann3aiuu
¢u3nyeckoro NpakTukyma. B mepBoM ciyyae mpakTHUKyM NMpoBOAUTCS b0 B KoHie 10 u 11
KJIaccoB, JIMOO TOCiIe MEepBOro M BTOPOro MOJIYTOAMM B KaKIOM M3 3THX KiaccoB. BTopoit
Cmoco0 — 9TO HMHTEerpamnust padoT TMPaKTUKyMa B CHUCTEMY JIa0OpaTOpHBIX paboT, KOTOpHIE
NPOBOAATCS B Mpolecce u3ydeHus pasziena (remsl). [Ipum 3ToM moa paboTaMu MpakTHKyma
MIOHUMAETCAd CaMOCTOSITEJIbHOE HCCIE0BaHHE, KOTOpPOE IMPOBOAUTCS IO PYKOBOJACTBY
CBEPHYTOr0, 0000IIEHHOrO BUAA 6€3 MOIAaroBoi HHCTPYKIIUH.

B nporpamme no ¢usnke cucreMa yuyeHH4YECKOTO SKCIEPUMEHTa, TaOOpaTOPHBIX paboOT U
MPaKTHKyMa TpeICTaBICHa eAMHBIM TepeuHeM. BrIOOp TeMaTHKH Uit THX BUIOB YYCHUYECKUX
MPAKTUYECKUX PAOOT OCYILECTBIISETCS YYaCTHUKaMHU 0Opa30BaTENBHOIO IMpoIecca MCXOMAsd U3
0COOEHHOCTEeH MOYpOYHOIO IUTAHUPOBAHHUS M OCHaIleHus KaOuHera ¢usuku. [lpu sToM
oOecrieynBaeTcsl OBNAJICHUE OOYYAIONUMUCS YMEHUSMH TPOBOJHUTH MpPSIMbIE W KOCBEHHBIC
W3MEPEHUs, MCCIIENOBAaHMS 3aBUCHMOCTEH (PH3MUYECKHX BEIHMYMH W TOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEI0KEHHBIX THIIOTES.

Bosbiioe BHUMaHMe yAeIseTCs pellieHHI0 PAaCYETHRIX W KaueCTBEHHBIX 3ajad. [lpu sTom
JUI pacu€THBIX 3a]lad MPUOPUTETOM SBISIOTCS 3a/laud C SBHO 33JaHHOW M HESBHO 3aJaHHOM
(bu3NIEeCKOil MOJEINBI0, TTO3BOJISIONIAE TPUMEHSITh W3YYEeHHBIE 3aKOHBI H 3aKOHOMEPHOCTH KaK
W3 OJHOTO pasjeia Kypca, TaK U WHTETpHUPYs NMPUMEHEHUE 3HAHWHA M3 Pa3HbIX pasienoB. Jlis
KayeCTBEHHBIX 3a/lay TMPUOPUTETOM SIBISIOTCS 3a/JaHUsl Ha OOBsSCHEHME/TIpeJCcKa3aHHe
NpoTeKaHus (U3NYECKUX SIBJICHUN M MPOLIECCOB B OKPYXAIOIIEH XU3HH, TpeOylomue BpIOOpa
¢bu3nuecKoil MoAenu Al CUTyalluu MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsaimu PI'OC COO K MarepuasbHO- TEXHUYECKOMY
o0ecrieyeHnIo y4eOHOro mporecca Kypc (GpHU3MKU YriryOJIEHHOTO YpOBHS HAa YpOBHE CpEIHETO
obmiero oOpazoBaHMs JOJDKEH HM3ydaTbCs B YCIOBMAX MpeAMETHOro kabuHera. B kabunere
(hU3UKH TOJDKHO OBITH HEOOXOAMMOE JTA0OpaTOPHOE 000PYIOBAaHUE JIJIsl BBHITIOJIHEHHS YKA3aHHBIX
B IporpamMme 1o (U3MKe YIYCHHYECKUX OIBITOB, JJAOOPATOPHBIX pabOT M pabOT MpaKTUKyMa, a



TaKXe JeMOHCTPAlMOHHOE 000pyAOBaHHE.

JleMOHCTpallMOHHOE  000pyAoBaHHE (HOPMHUPYETCS B COOTBETCTBHH C HPUHIUIIOM
MHHHAMAJIBHON JOCTaTOYHOCTH M OOECIEUMBAET MOCTAHOBKY NEPEUYHCICHHBIX B MPOrpaMMe Mo
¢U3MKe KIIOYEBBIX IEMOHCTPALMH Ul HMCCIICAOBAHUS HM3YYaeMbIX SIBICHUH W IIPOLECCOB,
OMITMPHUYCCKUX I/I(l)yH[[aMeHTaJIBHbIX 3aKOHOB, UX TCXHUYCCKUX HpHMeHCHHﬁ.

JIaGoparopHoe 00opynoBaHHME AJISI YYCHHUYECKHX MPAKTUYECKUX paboT (gopmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOECIICUYMBAETCS B pacuére

OJTHOTO KOMIUIEKTa Ha JByX oOOydarommxcs. TemaThdeckue KOMIUIEKTHI JIabopaTOpHOTO
000pYyIOBaHUSl JOJDKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX U
U(POBBIX MPHOOPOB, a TaKXKe KOMIBIOTEPHBIX M3MEPUTENBHBIX CHUCTEM B BHUJAE IH(PPOBBIX
J1abopaTOpHiA.

OCHOBHBIMU LIENISIMU U3Y4eHUs GU3UKU B 0011IeM 00pa30BaHUHU SBISAIOTCS: (OPMHUPOBAHUE

UHTEpECa U CTPEMJICHUS 00YyYaroIUXCsl K HAyYHOMY
U3YYEHUIO MPUPO/IbI, Pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTaBIEHUH O HAydHOM MeETOJAe I[O3HaHUA M (OpPMHUPOBAHUE
HCCIJIEIOBATENbCKOIO OTHOIIECHUS K OKPY’KaIOIUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33pPEHHs KaK pe3yjibTaTa M3Y4YeHHsS OCHOB CTPOEHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

(dbopMHpoBaHHE YMEHUIN OOBACHATH SIBJICHUS C MCIOJIb30BAaHMEM (DU3MYECKUX 3HAHUN U
HAyYHBIX J10Ka3aTEJIbCTB;

¢dbopMHpoBaHUE NPEACTABICHUNH O PoNU (U3UKU A Pa3BUTUS JPYTMX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTUH;

pa3BUTHE TPEACTABIEHUH O BO3MOXKHBIX cepax Oyaymeill mnpodeccrnoHalIbHON
NesTeIbHOCTH, CBSI3aHHBIX C (DU3MKOM, IMOATOTOBKA K JajbHEWIIeMy OOYy4EeHHI0 B 3TOM
HanpaBJICHUU.

JlocTmkeHne 3TuX Iiened oOecreurBaeTcs peIlIeHHEM CIEAYIOIMX 3aJad B Ipolecce
M3yueHus Kypca GU3UKU Ha YPOBHE CPEIHETO OOIIETr0 00pa3oBaHus:

MpUOOpETEHNE CUCTEMBlI 3HAHUI 00 OO0mMX (PU3MUECKHX 3aKOHOMEPHOCTSIX, 3aKOHax,
TEOPUAX, BKIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (QU3HKY, 3JEKTPOJUHAMUKY, KBAHTOBYIO (DPU3UKY
U DJIEMEHTHI acTPO(U3HKHY;

(¢bopMHpOBaHUE YMEHUIN MPUMEHSTh TEOPETUYECKUE 3HAHUS /111 OOBACHEHUS (PU3NUECKUX
SBJICHUI B IPUPOJIE U JJISl IPUHATHUS MIPAKTUYECKUX PEIICHUH B TOBCETHEBHON )KU3HU;

OCBOEHHE CIIOCOOOB pEIIeHUs Pa3IMYHbIX 33734 C SBHO 33aJaHHOHN (pu3nueckoil Moenbio,
3a/a4, MOAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE cO3/laHue (U3MUECKONM MOJIeNH, aJIeKBaTHOMN
YCIIOBHUSIM 33J1a4M, B TOM UYHUCIIE 3a/1a4 MHKEHEPHOT'O XapaKTepa;

MOHMUMaHWe (U3NYECKUX OCHOB M MPHUHIMIIOB JEUCTBUS TEXHUYECKUX YCTPOMCTB M
TEXHOJIOIMYECKUX MPOLIECCOB, UX BIMSIHMS Ha OKPY>KAIOILYIO CPELY;

OBJIaJICHHE METOJAaMH CAaMOCTOSATEIbHOTO IUIAHUPOBAHUS U MpPOBENEHUs (PU3NUEeCKUX
SKCIIEPUMEHTOB, aHallu3a W UHTEpIpeTaluud HWHGOPMALUK, OINpEAeNeHHUs] JI0CTOBEPHOCTU
MIOJIyYEHHOT'O pe3yibTaTa;

CO3JIaHWE YCJIOBUU ISl Pa3BUTHUS YMEHHUH MPOEKTHO-UCCIEIO0BATEIBCKON, TBOPUYECKOM
NesITeIbHOCTH; pa3BUTHE MHTEpeca K cdepam NpoecCHOHATbHON NesITeIbHOCTH, CBA3aHHOM C
(hbU3UKOH.

B coorBerctBun ¢ TpeboBanusmMu PI'OC COO yriyOn€HHBIA ypOBEHb H3yUYCHHS
yaeOHoro mpenmera «®Pusnkay Ha YpPOBHE cpemaHero oOmiero oOpa3oBaHUS BBIOMpAETCS
00y4aroIUMUCs, IUIAHUPYIOIIMMHU TMPOJODKEHHE 00pa30BaHUS MO CHEHHUATIBHOCTIM (DU3HKO-
TEXHUYECKOTO MPOUIIS.

Ha u3yuenue ¢puzuku (yriryOiaEHHBIN ypOBEHb) Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus



otBoauTcs 340 gacoB: B 10 kmacce — 170 gacoB (5 wacoB B Henento), B 11 kmacce — 170 gacos (5
4acoB B HEIEIIO).

[Ipemaraemerii B mporpamme 1mo Gpu3HKe nmepeyeHb Jad0opaTOPHBIX UIIPAKTUIECKUX PadoT
SIBJSIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JENaeT BBIOOp MPOBEACHUS J1abOpaTOpHBIX pPaboT H
OIIBITOB C YU4ETOM MHIUBUIYaTbHBIX OCOOCHHOCTEH 00YJarOIIHXCSI.

COJEPXAHUE OBYYEHMUA10

KJIACC

Pa3znen 1. HayuHblii MeTO] NO3HAHUS TPUPO/IBI.

Ouzuka — QyHgamMeHTambHas Hayka o mpupoje. HayuHslii MeTon MO3HaHHUS U METOIbI
UCCIeTOBaHMs (PU3HMUECKUX SBICHUH.

DKCIepUMEHT U Teopus B Mpoliecce Mo3HaHusl Mpupoasl. Habmoaenue u sKCcriepuMenT B
busuke.

CrocoObl u3MepeHus: GU3NYECKUX BETUYHMH (aHAJIOTOBbIE U IUGPOBHIE U3MEPUTEIHHBIC
pUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[orpemrHocT 3MEpeHNH PU3NIECKUX BETHUUH (a0COIIOTHAS 1 OTHOCUTEIBHAS).

MopenupoBanue (U3NIECKUX SBICHUN WU MPOLECCOB (MaTepualibHAs TOYKA, aOCOIIOTHO
TBEPAOE TEJO, HaeanbHasl )KUIKOCTh, UIeaIbHBIN ra3, TOYSUHbIH 3apsin). ['unoresa. Gusnueckuii
3aKOH, T'PaHULbl €ro NpUMEeHUMOCTH. DU3ndecKas TeopHusl.

Ponp m mecro ¢usuku B (OpMHUPOBAHMM COBPEMEHHOM HAyuyHOM KapTHUHBI MHpa, B
MPaKTUYECKON JAESITeNbHOCTH JTIOACH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, npaKkmuxym.

W3mepenue cuiibl TOKa W HAOpsDKEHUS B IENM TOCTOSIHHOIO TOKa MPH IOMOIIM
aHAJIOTOBBIX M IU(PPOBBIX U3MEPUTETHHBIX IPHOOPOB.

3HaKOMCTBO ¢ IU(poBoil nabopaTopuelt no ¢usmuke. [Ipumepsl nuzMepeHus: GpU3NIECKUX
BEJIMYMH IIPU ITOMOIIY KOMITbIOTEPHBIX JATYHUKOB.

Pa3gen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBHkeHHE. OTHOCHTEIBHOCTH MEXAHMYECKOTO JBUKCHUS.

Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a1a4i MEXaHHUKH.

Panuyc-BekTop MaTepuaqbHOM TOUYKHM, €ro MPOEKIUH HAa OCH CHUCTEMBbl KOOPAMHAT.
Tpaexropus.

[lepemenienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAsi CKOpPOCTb) U YCKOpEHHE
MaTepUaIbHOW TOYKH, UX MPOEKIUU HA OCH CHCTEeMbl KoopAuHAT. ClokeHue nepeMeneHuil u
CII0)KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABM)KEHHE. 3aBUCUMOCTh KOOPUHAT,
CKOpPOCTH, YCKOPEHUS U IIyTU MaTepualbHON TOYKU OT BPEMEHH U UX TpapuKu.

CBoOoaHoe maaeHue. YCKopeHue CBOOOAHOTO TajeHus. J[BrkeHwe Teia, OpOIeHHOTO
0/ YTJIOM K TOPU3OHTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHUSI MaTepuaibHONW TOUKU
OT BPEMEHH U UX TPaPUKH.

KpuBonuneiinoe nBrxeHue. J[BuxeHre MaTepualibHON TOYKH MOOKPYKHOCTH. YTIIOBas U
nuHeWHas ckopocTh. Ilepwon m dvacrora obOpamenus. LleHTpocTpemMuTensHoe (HOpMalIbHOE),
KacarenbHOe (TaHMeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MaTepUualbHON TOUYKH.

Texanueckue YCTpOfICTBa U TCXHOJIOTHMYCCKUC IIPOLCCChI: CIIMAOMETP, [ABUKCHHC
CHAps/10B, LIETTHBIE, IeCTepEHYAThIe U PeMEHHBIE TIepelaul, CKOPOCTHBIE TU(THI.

Jemoncmpayuu.



Mopenb cucteMbl OTCYETA, MILTIOCTPALMS KUHEMATHYECKUX XAPAKTEPUCTUKIABUKECHUS.

CrocoOsl uccienoBaHus IBUKECHUN.

NnmrocTpanus npeaenbHOro Nepexoia i U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue ABMKCHHI C UCTIOTH30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmonenue nBuXeHHS Teia, OpPOIICHHOTO IO yIiIOM K TOPU30HTY UTOPU30HTAIBHO.

Hanpasnenue ckopoctu npu ABMKEHUU 110 OKpykHOCTH.IIpeoOpa3oBanue yrioBoii

CKOPOCTH B pE€AYKTOpE.

CpaBHeHMe MyTeH, TPAeKTOPUM, CKOPOCTEH JBMXKEHHUSI OJJHOTO U TOTO K€ TeJia B Pa3HbIX
CUCTEMAax OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomol, npaKmuKym.

N3ydyeHne HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPEAECICHUS MTHOBEHHOM CKOPOCTH.

N3mepenne yckopeHus TMpHU MNPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBWKEHUHM 10
HAaKJIOHHOM IUIOCKOCTH.

HccnepoBanue 3aBUCMMOCTH IYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBM)KEHHH.

N3mepenue yckopeHus: CBOOOAHOIO majieHus (P€KOMEHJ0BAHO MCIOJIb30BaHNUE U(PPOBOI
naboparopun).

N3yuenue nBuxeHus: tena, OpolIEHHOrO TOpU30HTaNbHO. [IpoBepkarumnoressl o npsmMoit
MIPONOPLUMOHAIBHON 3aBUCHUMOCTH MEXAY [aJbHOCTBIO MMOJIETA M HAYAJIbHOM CKOPOCTBIO TEJNA.

N3yueHue nBUKEHUS TeJla IO OKPYKHOCTH C MOCTOSTHHOM 1O MOJYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH Tepuoja OOpalleHUs KOHMYECKOTO MAasTHHKA OT €ro
rapameTpoB.

Tema 2. /lunamuxa.

[IepBbiit 3akoH HeroToHa. MHEpuManbHble CUCTEMBI OTCUETA. [[pUHIIMIT OTHOCUTENBHOCTH
lNanunes. HemnepunanbHblie cUCTEMBI OTCUETa (OTIpeAeTICHUE, IPUMEPHI).

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoit

3akoH HproToHa i1 MmaTepuanbHON ToOUku. TpeTuii 3aKoH

HeroTOHA 117151 MaTepHalIbHBIX TOYEK.

3aKOH  BCEMHUPHOIO TATOTEHUS. OKBUBAJIEHTHOCTb rpaBUTALMOHHOM u
MHEPTHOU MacCBhl.

Cuna tskecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOIO MaJE€HUS OT BBICOTHIHAJ
MOBEPXHOCTBIO IUIaHeTBl U OT Teorpaduyeckoi mMpoThl.  JIBHOKEHHE
HeOECHBIX Tell M UX cITyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABUXKYIIErocst C yCKOPEHUEM.

Cuna Ttpenna. Cyxoe TpeHue. Cuna TpEHMsI CKOJIBKEHHS W CHUJAa TPEHHUS IOKOS.
Koadpduument tpenus. Cusia COnpoTUBICHUS NMPU ABIKEHHM Tella B JKUAKOCTH WIM Tase, e€
3aBUCHUMOCTB OT CKOPOCTH OTHOCUTEIBHOIO ABH>KEHUS.

Hasnenue. ['mapocratnueckoe nasienue. Cuiia Apxumena.

TexHunyeckue ycTpoHCTBa U TEXHOJIOTMYECKHE MPOLECCHl: MOAIIUIHUKY, ABUKEHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmonenue nBukeHus Tesl B MHEPLUUATbHBIX M HEMHEPIIUAIBHBIX CHCTEMaX0oTCUéTa.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenue 1Byx IMIMHAPOB WK IIAPOB PA3HON MacChl C OJMHAKOBBIMYCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPLIMAIIBHOW CUCTEMBI OTCUETA.

CpaBHeHne PaBHOICHCTBYIOIICH MPUITOKEHHBIX K  Temy cui c
MIPOU3BEICHUEM MAaCChI TEJIa HA €T0 YCKOPEHUE B MHEPLIMAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIKMX B PE3YJIbTATE B3aUMOICUCTBUS Tel.MI3MepeHune Mace



10 B3aMMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U ITaICHUH.

[leHTpOOE)KHBIC MEXaHU3MBI.

CpaBHeHUE cUJI TPEHUS ITOKOS, KAUE€HUS U CKOJIbKEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopusvie padomol, RPAKMUKYM.

W3mepenue paBHOJEHCTBYIOMIEH CHII NP JBMXKEHUH OpyCKa MO HAKJIOHHOWIUIOCKOCTH.

IIpoBepka rumoTessl 0 HE3aBUCUMOCTH BPEMEHM ABMKEHHsSI OpyCKa MOHAKIOHHOMN
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCHMOCTH CWJI YIPYTOCTH, BO3HUKAIOIIMX B IIPYKHHE UPE3UHOBOM
oOpasiie, oT ux aedopMauu.

W3yyenne NBUKEHUSI CUCTEMBI TN, CBS3aHHBIX HUTHIO, MEPEKUHYTON 4epe3neérkuii OI0K.

N3mepenne kodpduipieHTa TPEHHUS MO BEIWYMHE YIIIOBOr0 KO3((OHUIIMEHTa3aBUCUMOCTH
Frp(N).

Hccnenoanme nBukeHus: Opycka 1Mo HAKIOHHOM MJIOCKOCTH C MEPEMEHHBIM
KO3 PHUIIHEHTOM TPEHHSL.

N3yueHune nBUXKEHUA rpy3a Ha Bally C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teino. [locTynarenbHOe U BpalaTesIbHOE JIBUYKEHUE TBEPJOTO Tea.
MoMEHT cuiibl OTHOCUTENBHO Ocu BpamieHus. 1lnedo cuibl. ClokeHue cujl, MPUIIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBECHS TBEPOTO TENA.

YcroitunBoe, HeyCTOWUNBOE, 0€3pa3IMYHOE PABHOBECHE.

TexHuyeckue ycTpoicTBa M TEXHOJIOTMYECKHE IPOLECCHI: KPOHIITEHH, CTPOUTEIbHBIN
KpaH, peuéTyaTble KOHCTPYKIIHH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunael paBHOBecus.

Yuenuueckuit sxcnepumenm, navopamopnvie pabomul, npaKkmuxym.

Hccnenosanue YCIOBUM  paBHOBECUS TBEPAOrO  TeJa, HUMEKILEro  OoChb
BpaIllCHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U PACUET CUJT YIPYTOCTH.

N3yueHne yCTOMYNBOCTH TBEPAOIO TENA, UMEIOIIETO IUIOMIA/Ib ONIOPHI.

Tema 4. 3axonvl coxpanenus 6 mexanuke.

NMnynbec MaTepralbHOW TOUKHM, CUCTEMBI MATEpUAIBbHBIX TOYEK. L[eHTp MacccucTemsl
MaTepUaIbHBIX TOUEK. TeopeMa o IBHKEHUH LIEHTpa Macc.

WMmynibe cuiibl M U3MEHEHHE UMITYJIbCA TENA.3aKOH

COXpaHEHUsI UMITYJIbCA.

PeaktrBHOE ABUKEHME.

MoMeHT nMITysibca MaTepuanbHON ToukH. [IpencraBienne o coxpaHEHUMMOMEHTA
HMITYJIbCa B LEHTPAIbHBIX MOJISX.

PaGota cuibl Ha MaloOM M Ha KOHEYHOM HepeMenieHud. [ 'paduueckoernpencraBieHue
paboThI CUITHIL.

MoniHoCTh CHIIBL.

Kunernueckass sHeprusi MaTepuaibHOU touku. Teopema 00 M3MEHEHUU
KUHETUYECKON SHEPIUU MAaTepUAIbHON TOUKH.

IloreHunanpHple U HEMOTEHUUANBHbIE CWiIbl. lloreHnmansHas sHeprus. [loreHnmansHas
SHEprus ynpyro 1eopMHpPOBAaHHOW NpYyXUHBL. [loTeHIMaNbHAs 3HEPrUs Telna B OAHOPOIHOM



rpaBUTaMOHHOM Tn1oJie. IloTeHnuanbHas sHEprus Tena B TPaBUTALIMOHHOM I10JI€ OJHOPOIHOIO
mapa (BHyTpH U BHe 11apa). Bropast kocmuueckas ckopocTb. TpeThsi KocMUUecKast CKOPOCTb.

CBs13p pabOThl HEMIOTEHIMAJIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPrUU CUCTEMBI
TeNl. 3aKOH COXPaHEHMsI MEXaHUYECKON YHEPIHH.

VYupyrue u Heynpyrvue CTOJIKHOBEHUSI.

VpaBHeHue bepHymuM sl UICAIBHOM MKUJIKOCTH Kak CIEACTBHE 3aKOHA COXPaHEHHUs
MEXaHUYECKON IHEPTUN.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKUE IMPOLIECCHI: JBUKEHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTONET, TUPOCKOII, GUTypHOE KaTaHHE HAKOHBKAX.

Hemoncmpayuu.

3aKOH COXPAaHEHUs UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3mepenne MOITHOCTH CHUJIBI.

W3meHeHne 3Hepruu Tena Npy COBEPIICHUN PAOOTHI.

B3anMHble npeBpalieHnss KUHETUYECKOW W ITOTEHIUAIBHOW YHEPTUN IPUICUCTBUH Ha TEIIO
CUJIBI TSYKECTU U CUJIbl YIPYTOCTH.

CoxpaHeHue SHEPTUuU MPH CBOOOTHOM Ma/ICHUU.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npakmuxym.

N3mepenne umnyibca Tena no TOpMO3HOMY My TH.

W3mepenue cuibl TATH, CKOPOCTU MOJEIN IEKTPOMOOWIIS U MOLIHOCTUCHUJIBI TATH.

CpaBHeHME U3MEHEHHUsS UMITYJIbCa Tela ¢ UMITYJIbCcOM cuilbl. MccnenoBanue

COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3auMOeiCTBUU. V3MepeHe KHHETUYECKON

SHEPTHH TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHMSI TOTEHIIMAIbHOM dHEPruu NPY>KUHBI C pabOTON CUJIBI TPEHHUS.

Omnpenenenne pabOTHI CUIIBI TPEHUS IPU JIBUKEHHUH TeJa 110 HAKJIOHHOM IJIOCKOCTH.

Pazgen 3. MosekynsipHasi pu3MKa ¥ TEPMOAMHAMHKA.

Tema 1. Ocnogvt MoneKynAaApHo-KUHEMU4ecKoil meopuu.

OcHOBHBIE TOJIOXKEHHUS MoJIeKyJIsapHO-KuHeTndeckoi Teopun (MKT), ux onbiTHOE
obocHoBaHue. [uddysus. bpoyHoBckoe ABMKeHHE. XapakTep JBM)KEHUS M B3aUMOJIECHCTBHS
qacTul] BemecTBa. MoJelnu CTpOEHHUs Ta30B, KUAKOCTEH M TBEPIABIX Tel U OOBSICHEHHE
CBOMCTB BEIECTBA HA OCHOBE ITUX

Mozeneil. Macca u pazMmepsl Mosieky: (aromoB). KosnmuectBo BeniectBa. [loctosnnas ABoranpo.

TennoBoe paBHOBecue. TemmnepaTypa u crocodObl e€ m3mepenus. lllkama temmnepatyp
Llenbcus.

Mopenbs uaeanbHOrO raza B MOJIEKYJIIPHO-KMHETUUECKOW TEOpUU: YacTHIlbl Tra3a
JBUKYTCS XaOTUUYECKH U HE B3aUMOJICHCTBYIOT IPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcCONIOTHas TeMIiepaTypa
(mkana temmnepatryp KenbBuna). 3akon JlanbroHa. M3ompoueccbl B uaeanbHOM rasze ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. |'paduueckoe mpeacTaBieHHe W30MPOIECCOB: U30TepMa,
n30x0pa, n3obapa.

CBsi3p MEXIy JaBICHUEM M CpEAHEH KWHETUYECKOM JSHEpPrued MOoCTyNnaTelbHOrO
TEIJIOBOTO JBHMKEHUSI MOJIEKYJI HACAIBHOIO Ta3a (OCHOBHOE YpaBHEHUE MOJEKYJISPHO-
KMHETUYECKON TEOpUU UACATBHOIO rasa).

CBsi3p  a0CONIOTHOM  TeMmepaTrypbl TEPMOJMHAMHYECKOW CHCTEMBI CO  CpeaHeH
KMHETUYECKOM 3HEeprueil NoCcTynaTeabHOr0 TEMIOBOIO JBUKEHUS €€ YaCTHLI.

TexHuueckue yCTpOHCTBA M TEXHOJOTHYECKUE IMPOLECCHl: TEPMOMETp, Oapomerp,
MOJTy4YE€HUE HAaHOMATEPHUAJIOB.

Jemoncmpayuu.



Mogaenu nBuKeHHs YacThll BeniecTsa.Moienpb

OpOYHOBCKOTO JBM)KCHUSI.

Buieopouk ¢ 3anuchio pearbHOT0 OpOyHOBCKOTO ABMkeHUS. Jnddy3us
KUJIKOCTEN.

Mogens onbita lTepHa.

[IpuTsikeHre MOJIEKYII.

Mopenu kpuctammieckux pemérok. Habmoaenue u

HCCIIEIOBAaHUE U30IIPOLIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, npaKmuKym.

HccnenoBanue npoiiecca YCTaHOBJICHUS TEILIOBOTO paBHOBeECHs npu
TEII000MEHE MEKTy Topsiueid U XOJIOAHOU BOJIOH.
N3yuenue  M30TEPMHUECKOTO nporecca  (PEKOMEHJI0BAHO HCIIOJIb30BaHUE

1 poBoI JTabopaTOpUn).

N3ydyenue  H30XOpHOro  Mmpouecca.

N3yuenune wm3obapHOro  mporecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mamunul.

Tepmonunamuueckas (T/]) cucrema. 3ajaHne BHEIIHUX YCIOBUM JUIs
TEpMOAMHAMUYECKON CUCTEMBL. BHENIHNE U BHYyTpeHHUE napameTpsl. [lapameTpst
TEPMOJMHAMHUYECKON CUCTEMbI KaK CPEeIHNE 3HAaUEHUsI BEJIMYMH, OIMCBHIBAIOIINX €€ COCTOSHUE
Ha MUKpOCcKoInn4yeckoM ypoBHe. HyneBoe Hayano TepmoanHaMuku. CaMONpou3BOIbHAS
penakcanysi TEpMOJIUHAMUYECKON CUCTEMBI K TEINIOBOMY PAaBHOBECHUIO.

Mopnens wuaeanbHOr0 rasa B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHUU: ypaBHEHUE
MenneneeBa—KnaneiipoHa M BBIpaXEHUE JUIsI BHYTPEHHEH DHEPTUU. Y CIOBUS INPUMEHUMOCTH
9TOW MOJENU: HHU3Kas KOHIEHTpAaIUsl 4YacTHll, BBICOKHME TeMmIlepaTypbl. BwlpaxkeHue uist
BHYTPEHHEH YHEPTHH OJJHOATOMHOT'O MI€aIbHOIO rasa.

KBazucraTnueckne 1 HECTaTHYECKHUE IPOLIECCHI.

OneMeHTapHas paboTa B TepMoJuHaMuKe. Boruncnenue paboTsl 1o rpaduky mpoiecca Ha
pV-auarpamme.

Tennonepenaua kak crnoco0 HM3MEHEHUS BHYTPEHHEH SHEpPruu TepMOJIMHAMUYECKOU
crcTeMbl 6e3 coBeplieHns: padoTel. KOHBEKIMS, TEIIONPOBOAHOCTD, U3TyYEeHHE.

KonnuectBo Temnorsl. TemnmoéMkocTh Tena. YaenpHas W MOJIApHAs TEIUIOEMKOCTH
BEIIECTBA. YpaBHEeHHE Maliepa. YenpHash TEIIOTa CropaHus ToruimBa. Pacdy€r konmnuectBa
TEIUTOTHI TIpH Terutonepeaade. [lonsTue 06 aqnabaTHOM Tpolecce.

IlepBblii 3aK0H TepMoaMHAMUKU. BHyTpeHHss sHeprua. KonmuecTBo TemoTsl u paboTta
KaK Mepbl U3MEHEHHsI BHYTPEHHEW SHEPTUU TEPMOIMHAMUYECKONU CUCTEMBI.

Bropoii 3akoH TEpMOAMHAMUKHM I PaBHOBECHBIX IIPOLIECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOH CHCTEMBI NMPOXOAMT EIMHCTBEHHas ajauadarta.
AOcoiroTHas TeMIiepaTypa.

Bropoii 3akoH TepMOJMHAMUKH JUIsi HEPABHOBECHBIX IPOIECCOB: HEBO3MOXKHO MNEpenaTh
TEIJIOTy OT Ooyiee XOJOJHOrO Tela K Oosiee Harperomy ©6e3 komnencanuu (Kniaysumyc).
HeoOpaTuMOCTh MPUPOTHBIX MTPOLIECCOB.

[Ipunmuner  gedictBus  TemioBbix MamuH.  KITJI.

MakcumansHoe 3Hauenne KITJI. Hukn Kapno.

DKOJIOTMYECKHE aCMEKThl MCIOJIb30BAaHUS TEIUIOBBIX ABUrarenei. TerioBoe 3arps3HEHHE
OKPYKAaIOIe Cpeapbl.

TexHuyeckue ycTpoHCTBa U TEXHOJIOTHMUECKHUE MPOLECCHI: XOJIOJMUIbHHUK, KOHIUIMOHED,
IU3eIbHBIA W KapOIOpaTOpHBIM JBUraTeNld, mapoBas TypOMHA, MOJyYEHHE CBEPXHU3KUX
TEMIEPATyp, YTWIM3ALUS «TEIUIOBBIX» OTXOAOB C MCIIOJIB30BAaHUEM TEIUIOBOIO Hacoca,
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YTHIN3ALUS OMOOPTaHNYECKOTO TOITUBA JISBEIPA0OTKH «TEIUIOBOI U 3JIEKTPOIHEPTHH.
Jemoncmpayuu.
W3meHneHue TeMiiepaTypsl Ipu aquadaTuyeckoM pacimpenun.Bo3ayinoe orauso.
CpaBHeHME yJeIbHBIX TEIIOEMKOCTEN BELIECTB.
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CriocoObl U3MEHEHUS BHYTPEHHEH SHEPIHH.

HccnenoBanue aquabaTtHoro npoiiecca.

KommnbrorepHbie MOie/IN TEMIOBBIX IBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomeul, npaKkmuxym.

N3smepenue yaenbHO#N TemnoéMkocTy. MccnenqoBanue

mpoliecca ocThiBaHus BelecTBa. lccnenoBanue

aanabaTHOro IMpolecca.

N3yueHnue B3aMMOCBS3U HPHEPrUU MEKMOJCKYJISIPHOTO B3aUMOJICHCTBUS U TEMIIEPATypPbI
KHUIICHUS KUAKOCTEH.

Tema 3. Aepecamnvie cocmosanusn eeuwyecmea. Dazoevle nepexoobl.

[TapooOpa3zoBanue u KoHIeHcalus. Vcmapenwe U KWUIeHHE. YIeJbHas TemioTa
napooOpa3oBaHMsL.

Haceimennsle ¥ HeHacwllieHHbIE Tapbl. KadecTBeHHas 3aBUCHMOCTH IUIOTHOCTH H
JABJICHUSI HACBIIIEHHOTO Tapa OT TEeMIIepaTyphbl, UX HE3aBUCUMOCTb OT 00BbEMa HACHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATyPbl KUTICHUS OT JABJICHUSAB KUJIKOCTH.

BrnaxHocTh Bo3ayxa. AGCONIOTHASI U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe teno. Kpucrammnueckue u amopgHsbie Tesa. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
[1naBnenue u kpuctaumM3anus. Y ienbHas Teriora miasiaeHus. Cyomumanus.

Hedopmaruu TBEpOTO Tena. Pactskenne u cxxarue. Cnur. Moayns FOHra.

[Ipenen ynpyrux aedopmaruii.

TemnoBoe pacuupenue KUIAKOCTEH U TBEPABIX Tel, 00BEMHOE U JTMHEHHOE pacIIupeHHe.
AHTapMOHHM3M TETUIOBBIX KOJEOAHUIM 4YacTHUI[ BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACHIUPEHUS
Ten (Ha KaYeCTBEHHOM YpPOBHE).

[IpeoOpa3oBanue »sHeprun B  (Pa3oBBIX Mepexoiax.

VYpaBHeHHe TEMI0BOro OanaHca.

[ToBepxHOocTHOE HaTskeHHEe. KoadduimeHT NOBepXHOCTHOTO HaTsKeHus. KanumispHbie
siBJIeHUsI. J{aBieHue 1Mo MCKPUBIEHHON MOBEPXHOCTHIO XKUAKOCTH. @opmyiia Jlamaca.

TexHudeckue yCTpOMCTBA M TEXHOJOTHYECKHUE TMPOIECCHI: IKUIKUE KPUCTAJUIBI,
COBPEMEHHBIE MaTepUAIbI.

Hemoncmpayuu.

TemoBoe pacmupenue. CBoiicTBa

HACBIIICHHBIX MTaPOB.

Kunenue. Kunenue npu noHM»XE€HHOM JaBJICHUU.

N3mepenne cuitbl MOBEPpXHOCTHOTO HATSKCHUS.

OMBITH C MBUTBHBIMH TIEHKaMHU.CMaunBaHHE.

Kanunnsapuele saBnenus.

Moienn HEHBIOTOHOBCKOM KUIKOCTHA.CII0COOBI

W3MEPEHUS BIAKHOCTH.

UccnenoBanue HarpeBaHus U MIIaBJIEHUS KPUCTAJUIMUECKOTO BellecTBa. Bubl

nedopmariuii.

Habmonenue mansix e opMariuii.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padbomeul, npaKkmuxym.

N3ydenune 3akoHOMEpHOCTEN UCTIapeHus )KuaKocTel. I3Mepenne yneabHOoM

TEIJIOTHI TUTABICHUS JIbJA.

N3ydeHue CBOWCTB HACKIIIIEHHBIX MTapOB.

N3mepenne abCOMOTHOM BIAYKHOCTH BO3/IyXa U OIEHKA MAacChl MapOB BIIOMEIICHUU.

N3mepenue kordduiinenTa moBEpXHOCTHOTO HaTshkeHUs. MI3mepenue

moxydsi FOnra.
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HccnenoBanue 3aBUCUMOCTH J1eopMaluy pe3nHOBOTO 00paslia OT MPUIIOKEHHON K HEMY
CHJIBI.

Pa3nen 4. DunekTpoanHaMuka.

Tema 1. dnekmpuueckoe none.

OnekTpu3anus Tel U €€ MPOSBICHUA. DJIEKTPUUYECKUM 3apsia. JlBa BuAa 3JIEKTPUUYECKHX
3apsanoB. IIpOBOIHUKM, NMAIEKTPUKH W IOJIYHPOBOAHUKH. ODJEMEHTAPHBIM 3IIEKTPUUYECKHM
3apsj. 3aKOH COXpAaHEHUS! AIEKTPUUYECKOTrO 3aps/a.

Bzaumopeiicteue  3apsgoB.  Toueunble 3apsanbl.  3akoH  Kysona.

Onexrpuueckoe nose. Ero neiicTBre Ha 3J€KTPUUECKUE 3apsiibl.

Hanpsok€nnocts  anextpuueckoro mons. [IpoOueiii  3apsn. JluHuu HanpskEHHOCTH
3IEKTPUYECKOT0 N0JsA. OJHOPOJHOE IIEKTPUUECKOE TOJIE.

[loTeHIManbHOCTh 3MEKTPOCTATUYECKOr0 MOJiA. Pa3HOCTh MOTEHUMAJIOB M HAIPSKEHUE.
[loTtenumaneHass  3Heprus  3apAna B JJIEKTPOCTATUYECKOM  IIOJIE. [ToTenuman
ANEeKTpocTaTuyecKoro mnosst. CBs3b HANpsDKEHHOCTH TMOJIE M PA3HOCTH MOTEHLUAIOB IS
ANEKTPOCTATUYECKOTO MOJIs (KaK OJTHOPOAHOIO, TAK U HEOAHOPOHOTO).

[IpuHUUMI Cynepno3UIK 3JIEKTPUUECKUX TOJIEH.

[Tone toueunoro 3apsima. Ilone paBHOMepHO 3apsbkeHHOU cdepwl. [lone paBHOMEpHO
3apsHKCHHOTO TI0 00BhEMy mmrapa. Ilose paBHOMEpPHO 3apsHKEHHOW OECKOHEYHOW TUIOCKOCTH.
Kaptunsl 1uHUI HanpsHKEHHOCTH 3TUX NOJIEH MAKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEM.

[IpoBOIHMKY B 3JIEKTPOCTATUUYECKOM I10JI€. Y CIIOBUE PABHOBECHS 3aPs/I0B.

JIMBIIEeKTPUKY B 3JIEKTPOCTATUUECKOM I0J1€. J{U3neKkTpuyeckas NpoHUIAaeMOCTh BEIIECTBA.

Konnencarop. DnekTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IMIIOCKOTO
KOH/JIEHCATopA.

[TapannensHOE coenrHeHne KoHAeHCaTOpoB. [locimenoBarenbHOE COETUHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHIEHCAaTopa.

JIBr>KeHre 3apsyKeHHON YacTHUIIbl B OJHOPOAHOM 3JIEKTPUUYECKOM ToJie. TexHudyeckue

YCTPOMCTBA M TEXHOJOTHYECKUE MPOLIECCHI: IIEKTPOCKOIL,
3IEKTPOMETP, ANEKTPOCTATUYECKAS 3alUTa,  3a3eMIICHUE ANEKTPONPHOOPOB,
KOHJIEHCAaTOpbI, reHeparop Ban ne I'paada.

Hemoncmpayuu.

VY CeTpoiCTBO M MPUHIMI JEHCTBHS AJIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX IIIAPUKOB.

DNeKTpUYECKOe MoJie ABYX 3aPsKEHHBIX TIACTHH.

Monens anekTpoctatudeckoro reaepatopa (Ban ae ['paada). llpoBoguuku B

AJIEKTPUYECKOM II0JIE.

DJIEKTpOCTaTUYECKAs 3aINTA.

YCTpoicTBO U AeHCTBUE KOHIEHCATOPA IMMOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBHCUMOCTh AIEKTPOEMKOCTH TJIOCKOTO KOHJEHcaTopa OT  IUIOIIAAHN
MJIACTUH, PACCTOSHUSI MEXKTy HUMH U TIUAJIEKTPUUYECKON IPOHUIIAEMOCTH.

DHEpPrus AEKTPUIECKOTO MOJIs 3apKEHHOTO KOHJIEH caTopa.3apsaka u

paspslika KOHAEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomot, npaKmuKym.

OrnieHKa CUJT B3aUMOJICUCTBUS 3apsIKEHHBIX TEI.

Habmoienue npeBpaiieHust SHEpPTruu 3apsKeHHOT0 KOHIEHCATOpa B SHEPTUION3ITYYEHUS
CBETOAMO/1A.

N3ydeHne npoTekaHus TOKa B LIENIH, COACPIKALICH KOHACHCATOP.

Pacnipenenenue pa3HOCTH MTOTEHITNAJIOB (HampsDKEHMS ) npu
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MOCJIeI0BATEIbHOM COCIMHEHUH KOH/IEHCATOPOB.

HccnenoBanue pa3psiga KOHACHCATOPA Yepe3 PEe3UCTop.

Tema 2. Ilocmosannbwlii 31eKMmpuieckKuil mox.

Cuna toxka. IlocTosHHBII TOK.

VYcnoBus CylIecTBOBaHUS IOCTOSHHOTO 3JIEKTPUYECKOro TOKa. VICTOUHMKHUTOKA.
Hanpsoxkenne U u D/1C é&.

3akoH Oma J11s ydacTka LeTH.

DNEKTPUYECKOE  COMPOTUBIEHUE.  3aBUCHUMOCTh  CONPOTHUBJICHUS  OJHOPOIHOTO
MPOBOJIHMKA OT €ro JJIMHBI M IUIOIIAIU IONEPEYHOr0 CEYEHUs. YJIeJIbHOE COMPOTHUBIICHHE
BELIEeCTBA.

[TocnenoBarenpHOE, MapajieibHOE, CMEIIAHHOE COEIMHEHUE MPOBOHUKOB.

Pacuér paserBiI€HHBIX 3nekTpuyeckux nernei. IIpaBmma Kupxroda. Pabora anekTpudeckoro
ToKa. 3akoH J[xoyns—Jlenna.

MONIHOCTD JEKTPUUYECKOTO TOKA. TeroBasi MOIIHOCTG, BbIIEIIsIEMasi HA pE3UCTOpE.

OJIC u BHYTpEeHHEE CONPOTHUBICHME MCTOYHUKA TOKa. 3akoH Oma [is TOJIHOU
(3aMKHYTOM) 3NIeKTpUIECKOM 1eni. MOIIHOCTh HCTOUYHHUKA TOoKa. KOpoTkoe 3aMbIKaHHe.

Konzgencarop B 1ienu mocTOSHHOTO TOKA.

TexHuyeckue yCTpOHCTBA M TEXHOJOTHYECKHE IIPOLIECCHI: aMIIEPMETP, BOJIBTMETP,
peocTaT, CUETUHK PIIEKTPUUECKON IHEPTHH.

Jemoncmpayuu.

W3mepenue cusbl TOKa U HAPSIKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HANPSDKEHHS JIJIST PE3UCTOPA,JIaMIThI
HaKaJIMBaHUs U CBETOAMO/IA.

3aBUCHMOCTbH CONMPOTUBIIEHUS HUIUHAPUUECKUX MPOBOJIHUKOB OT JJIMHBIIIONIAAN
MOTIEPEYHOT0 CEYEHUSI U MaTepHuaa.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA OT COMTPOTUBJICHHS TIPU MOCTOSTHHOMHAIPSDKCHHUH.

[Tpsimoe uzmepenne DJIC. KopoTkoe 3aMbIikaHie TaTbBAHUYECKOTO JIEMEHTal OLIEHKA
BHYTPEHHETO CONPOTUBIICHUS.

CrniocoObl coeIMHEeHUs1 ICTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKTY MOTIOCAMU UCTOYHUKA TOKAOT CHJIBI TOKA
B LICTIH.

Yuenuueckuii 3xcnepumenm, nabopamopnvie pabomul, npakmuxym.

HccnegoBanue cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIEHUS IPOBOJHUKOB.

UccnenoBanue 3aBUCUMOCTH CHUJIBl TOKa OT HampsHKEHUs Ui JIaMIbl
HaKaJTUBaHUS.

VYBenuueHue npenena uaMepeHus ammnepmerpa (BosbrMmerpa). Msmepenne 3/1C

Y BHYTPEHHETO COMPOTHUBJICHHS HCTOYHUKA TOKA.

Uccnenoanue 3aBucumoctu D/[C ranbBaHUYECKOTO AJIEMEHTa OT BPEMEHHUIIPH KOPOTKOM
3aMbIKaHUU.

HccnegoBanue pa3HOCTH NOTEHIIMATIOB MEXKY MOTIOCAMU UCTOYHUKA TOKAOT CHJIbI TOKA
B LIEMH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HONM MOIIHOCTH MCTOYHUKA TOKA OT CHJIBI

TOKa.
Tema 3. Toxu ¢ paznuunsix cpeoax.

DnexTpuyueckas MPOBOAMMOCTh pa3INYHbIX BEIIECTB. DneKTpoHHas
MPOBOAMMOCTh TBEPIBIX METAJUIOB. 3aBHCHUMOCTH COIPOTUBIICHHUS METAJUIOB OTTEMIIEPATYpHI.
CBepX1IpOBOAMMOCT.
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DnexTpuuecKuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX IIyYKOB.

[TonynpoBonuuku. CoOOCTBEHHAass W NpPUMECHAs MPOBOJAUMOCTb IOJTYIPOBOJHHUKOB.
CaoiictBa p—N-niepexona. [lomynpoBoJHUKOBEIE TPUOOPHI.

DNEKTPUYECKUI TOK B 3JIEKTPOJIUTAX. IDJIEKTPOJUTHYECKAS] TUCCOLMALIUS.
Onektponu3. 3akonbl Dapajies Uit SIEKTPOIHU3a.

OnekTpuyeckuii TOK B Ta3ax. (CaMOCTOSATENbHBII M HECAMOCTOSTENbHBIA pa3psi.
Paznuunble TUIIBI caMOCcTOATENBHOTO paspsaa. Monnus. [1nazma.

TexHuueckue yCTpOHMCTBA M IMPAKTUYECKOE IPUMEHEHHUE: Ta30pa3psIHbIE JIaMIIbL,
ANEKTPOHHO-Ty4YeBasi TpyOKa, MOIYNPOBOIHUKOBBIE MPUOOPHI: AMOJ, TPAH3UCTOP, (OTOIAHUO,
CBETO/AMO/, TalbBaHUKA, paUHUPOBAHME MEOW, BBIIUIABKA AIIOMUHUS, AIIEKTPOHHAS
MUKPOCKOTIIHSL.

Hemoncmpayuu.

3aBUCUMOCTb COIIPOTUBJICHUSI METAJIIIOB OT TemnepaTtypsl.IIpoBoagumocTtsb

ANEKTPOJIUTOB.

3akoHsl nekTpoausa dapazes.

HckpoBoii paspsia U IPOBOJAUMOCTD BO31yXa.

CpaBHeHME POBOJAUMOCTH METAJNIOB U MOJIYNPOBOAHUKOB.OJHOCTOPOHHSS

IIPOBOAMMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HabGmotenue 3exTpomsa.

N3mepenue 3apsiia OAHOBAJIIEGHTHOT'O HOHA.

HccnenoBanue 3aBUCUMOCTH COTIPOTHUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH TMO/1A.

PDu3nyecKuil NPaKTHKYM.

CrnocoOsl n3mMepeHus: (pU3NUECKUX BEIHYMH C MCIOIH30BAHHUEM aHAJOTOBBIXU IU(POBBIX
W3MEpPUTENBHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTeM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  MOTPEIIHOCTH W3MepeHud  ¢usnyeckux BenuuuH. OlleHKa TpaHuIl
ITOIPEIIHOCTEM.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, WCCICAOBAHUN 3aBHUCUMOCTEH  (PU3MUECKHUX
BEJIMYMH, MPOBEpPKA MPEAIOKEHHBIX TUMOTE3 (BBIOOpP M3 paboOT, OMHCAHHBIX B TEMATUYECKUX
paznenax «Y4eHHueCcKui dKCIIePUMEHT, 1a00opaToOpHbIe pabOThI, TPAKTUKYM).

MexnpeamerHblie CBA3H.

Nzydenune kypca ¢usuku yriyonéanoro yposas B 10 kimacce ocymiecTBisieTcs ¢ ya€ToM
COJIEp’KaTEeNbHBIX MEXIPEIMETHBIX CBSA3€M C KypcamMd MaTeMaTHKH, OWOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie noHamus, C6A3aHHbBIE C U3YUEHUECM MEMOO08 HAYYHO20 NOZHAHUA:
sIBJIEHUE, HAYy4YHBIN (aKT, TUIOTE3a, (Pu3nYecKas BeITUYNHA, 3aKOH,

Teopus, HaAOJIOJIEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIENb, HM3MEPEHHE, MOTPEIIHOCTH
M3MepeHuil, n3MepuTeNbHbIE TPUOOPHL, IIU(PpOBas 1a00paTOpus.

Mamemamuka: pemieHue cucteMbl ypaBHeHuHW. JluHeiHas ¢Gyuknus, mapaboia,
runep6ona, ux rpaduku u cBoiicTa. Tpuronomerpruyeckue GyHKIUN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BEKTOPBl M HX MPOEKIUU Ha OCHU
KOOpPJMHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexannyeckoe IBUKEHHE B KUBOU mpupoae, 1updysusi, 0cMoc, TEII000MEH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpY’KaIoWell  Cpelpl,  YTHUIM3AIUs
OMOOPraHMYECKOr0 TOIIMBA JUIS BBIPAOOTKU «TEIUIOBOW» M AIIEKTPOIHEPTUH, NMOBEPXHOCTHOE
HaTsDKEHHUE U KalMUISIPHBIE SIBIICHUS B IPUPOJIE,ITICKTPUIECKHE SBICHUS B )KUBOH MPHPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
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MOJISIpHAsl Macca, MoJyuYeHUe HaHOMAaTepUalioB, TEINIOBbIE CBOMCTBA TBEPABIX TEJ, )KUIKOCTEH U
ra3oB, JKUJKUHE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOICTBA METAJUIOB, JJIEKTPOJUTHYECKAs
U CCOLMaNys, TAIbBAHUKA, JIEKTPOHHAIMUKPOCKOIIHSI.

TI'eozpaghusa: BnaxxHOCTH BO3/lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHKe IBUKEHUI C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET CYXOro U
KHUJKOTO TPEHHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIMHM (KPOHIUTEHH, peméTdarsie
KOHCTPYKIIUH ), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHHUsI MEXaHUKH B TEXHUKE (THPOCKOIM, BOJIOMET
U JIpyrHe), JIBUTATellb BHYTPEHHETrO CropaHus, MapoBas TypOuHa, OBITOBOH XOJOIMIBHUK,
KOHJUIIMOHEP, TEXHOJOTMU IOJY4YEHHMs] COBPEMEHHBIX MaTepuajJoB, B TOM UHUCIE
HAaHOMAaTepUalIOB, W  HAHOTEXHOJIOTMM,  DJIEKTPOCTATUYECKAsl  3allluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, ra30pa3psIHbIE JaMIIbl, OJIYIIPOBOIHIUKOBBIE TPUOOPHI, raIbBaHHUKA.

11 KUIACC

Pasznen 4. DnekTpoauHaMHKA.

Tema 4. Macnummnoe none.

B3anmopeiicTBue MOCTOSIHHBIX MarHUTOB M MHPOBOAHUKOB C TOKOM. MarHutHoe IOJI€.
Bekrop marauTHOM MHAYKUMH. [IpUHIMI Cynepno3uuu MarHuTHbIX 1nojieil. JIMHuM MarHuTHOM
WHTyKLIHH.

MarautHoe 1oje NPOBOJHUKA C TOKOM (IPSAMOIO MPOBOJHHUKA, KAaTyIIKU U KPYroBOTO
BUTKa). OnbIT DpcTena.

Cuna Amrniepa, €€ HarpaBJI€HUE U MOYJIb.

Cuna JlopeHua, €€ HampaBiI€HHE W MOAYJIb. J[BI)KEHHE 3apsKEHHOM YacTULbl B
OJIHOPO/IHOM MarHuTHoM nose. Pabora cuibl Jlopenua.

MaruutHoe mnone B BemiecTBe. dDeppoMarHeTUKH, Napa- U JAUAMArHETHKU. TEXHUYECKHE

YCTPOMCTBA U TEXHOJIOTMUYECKHE MTPOLECCHI: IPUMEHEHHE ITOCTOSSHHBIX MarHUTOB,

AIIEKTPOMArHUTOB,  TECTEP-MYJIBTHUMETpP, SJIEKTpOABUTATENh SKOOH, YCKOpUTEIH

AJIEMEHTAPHbBIX YaCTHII.

Hemoncmpayuu.

Kaprnna JIMHUN WHIYKIUU MarHuTHOIO 10J1A [I0JI0COBOTO u
MI0JIKOBOOOPA3HOTO MOCTOSHHBIX MarHUTOB.

KapTtuna nuHMi MarHUTHON MHYKIIUH TTOJIS JUIMHHOTO MPSMOTO MTPOBOAHUKAN 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmopeiicTBre 1ByX MpOBOJAHUKOB ¢ TOKOM.Cria

Awmmepa.

JerictBue cuiel JIopeH1ia Ha HOHBI AJIEKTPOJINUTA.

Habmtoienue nBu>keHus my4yka 3J€KTPOHOB B MArHUTHOM TI0JI€.

[IpuHuun JENCTBUA ANEKTPOU3MEPUTEIBLHOTO npubopa
MarHMTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomul, nPAKMUKYM.

HccnenoBanne MarHUTHOTO MOJISI TOCTOSIHHBIX MarHuToB. MccrenoBanue

CBOMCTB (heppOMarHeTHUKOB.

HccnenoBanue neicTBUsi MOCTOSSHHOTO MarHUTa Ha paMKy ¢ TOKoM.M3MepeHne cuiibl

Awmnepa.

N3y4eHnne 3aBUCUMOCTH CUJIbl AMIIEPA OT CHJIBI TOKA.

OnpeneneHre MAarHUTHON MHIYKIIMK HA OCHOBE U3MEPEHHUS CHIIbI AMIiepa.

Tema 5. Dnekmpomaznumnas uHOYKYUsL.

SBnenue snekTpomMarHuTHOM MHAYKIMH. [loTOok BekTOopa MarHuTHOM MHAyKimu. DJ(C
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MHAYKIUHM. 3aKOH 3JEKTPOMarHUTHOM uHAykuuu Papanes. BuxpeBoe aiieKTpudecKoe IoJIe.
Toku Dyko.
O/1C nHAyKUMH B IPOBOJHUKE, ABHKYILEMCS B OJHOPOJHOM MarHMTHOM IOJIE.

[IpaBuio Jlenua.

NunyktuBHocTh. Karyiika WHIYKTUBHOCTH B LIENH IOCTOSIHHOTO TOKA.
SBnenne camonnaykiuu. 3/1C caMOMHIYKIHH.

DHeprusi MarHUTHOTO TIOJI KAaTYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHuueckue yCTpPOHUCTBA M TEXHOJOTMYECKHUE TMPOIECChl: HMHAYKIMOHHAS TIEYb,
COJICHOH]I, 3al[UTa OT AJICKTPU3AIMH TSI IIPH JIBHOKCHUH B MAarHUTHOM I10JI€ 3€MJTH.

Hemoncmpayuu.

Habmtoienue saBieHus >1eKTPOMAarHUTHON UHTYKITHH.

HccnenoBanue 3aBUCUMOCTH OJC wuHAyKUMM  OT CKOPOCTH  WU3MEHEHUs
MarduTHOTO IOTOKA.

IIpaBuio Jlenna.

[Tagenue MmaruuTa B allFOMUHUEBOM (MeHOM) TpyOe. SBneHue

CaMOMHAYKITUH.

Uccnenoanue 3apucumoctu IIC caMOMHIYKIIMKA OT CKOPOCTH M3MEHEHUSI CUJIbI TOKa B
LIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npakmuxym.

UccnepoBanue  sBJICHHUS ~ DJIEKTPOMArHUTHOW — MHIYKLHH.

OnpeneneHre HMHIAYKUMM  BHUXPEBOTO  MAarHUTHOTO  MOJIS.

UccnenoBanue sSBIE€HUS CAMOMHIYKIIHH.

COopka MoJieTu SEKTPOMarHUTHOTO TeHepaTopa.

Pa3nen 5. Kosiebanusi 4 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebartenbnas cuctema. CBoOOIHBIE KOJIeOaHUS.

lapmonnueckue  konebanus. KuHemaTmueckoe UM JUHAMHYECKOE  OMHCAHHE.
DHepreTuyeckoe OMUcaHue (3aKOH COXpaHEHUs MeXaHW4ecKod oHepruu). BriBoa
JUHAMHYECKOTO OINUCAaHUS TapMOHUYECKUMX KojeOaHWiH M3 UX DHEPreTHYeCKOro M
KMHEMATHUYECKOTO OTTUCaHUSI.

Amruntyga u ¢asa kosieOaHui. CBsi3b aMIUIUTYAbI KOJ€OaHUN MCXOAHOM BEIMYMHBI C
aMIUTUTYIaMU KoseOaHui e€ CKOPOCTH U yCKOPEHHUSI.

[lepuon u yactora konedanuid. [lepuos MaabIx CBOOOJHBIX KOJ€OaHUN MaTeMaTHUYECKOTrO
MasTHHKA. [leprosr cBOOOIHBIX KOJIeOaHU MPY>KHHHOTO MasiTHUKA.

[TonsTre o 3aryxarmux kolebanusx. BoiHyx)neHHbIe konebanus. Pe3onanc. PesonancHas
KpuBas. BrnusHue 3aTyxaHus Ha BUJI PE30HAHCHOMN KPUBOW. ABTOKOJIEOaHMS.

TexHrueckue yCTpOCTBA M TEXHOJOTMUECKHE IPOLECChl: METPOHOM, Yachl, Kayeiw,
My3bIKaIbHBIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch K0Ie0aTeIbHOTO IBHKEHUSI.

Habmoienne He3aBUCUMOCTH NEPUO/a MaNbIX KoeOaHUM rpy3a Ha HUTH OTaMILIUTY/IBL.

HccnenoBanue 3aTyXaronux KoiaeOaHui 1 3aBUCIMOCTH TTEpHOIa CBOOOTHBIXKOICOaHU OT
CONPOTHUBIICHHUS.

HccnenoBanue Kosie0aHui rpy3a Ha MAaCCHUBHOMU NpyKUHE  C  LEIbBI0
(hopMUpOBaHUsI ITpeICTaBICHHM 00 UeaTbHON MOETH NMPYKUHHOTO MasATHHKA.

3aKOH COXpaHEHHUs PHEPTUH MPH KoJeOaHusX rpy3a Ha npyxuHe.lcciaenoBanue

BBIHYKJCHHBIX KOJICOaHUH.



Habmonenue pesonanca.
Yuenuuecxkuit sxcnepumenm, nabopamopusie pavGomol, NPAKMUKYM.

W3mepenune  mepuosa  CBOOOJHBIX  KOJIEOAHMH ~ HUTSHOIO U NPYXXKUHHOIO
MasiTHUKOB.

W3yudenue 3aKOHOB JABMKEHUs T€JIa B X0JIe KosleOaHU Ha yIipyrom nojasece./3yuenue

JBYDKEHUS] HUTSHOTO MasiTHUKA.

IIpeoOpa3oBanue sHEpruu B Ipy>KMHHOM MasTHUKe. MccnenoBanue

yOBIBaHMUsI aMIUIMTYIbI 3aTyXarouX konebanuit.MccnenoBanne

BBIHYKJICHHBIX KOJIEOaHUH.

Tema 2. InekmpomazHumnuvle Koiedanus.

Konebarenbubiit koHTYyp. CBOOOJIHBIE 3JIEKTPOMArHWTHbIE KOJIEOAHHUS B HJCATBHOM
konebarenbHOM KoHType. Popmyna Tomcona. CBsA3b aMIUIMTYIBl 3apsiia KOHJIEHCATOpa C
aMIUTUTYAOM CUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXPAaHEHHUs PHEPTUU B U1€ATIbHOM K0J1€0aTeIbHOM KOHTYPE.

3aryxaromue 3JIeKTPOMAarHUTHbIE KoJeOaHUs. BbIHYKJEHHBIE 3JIEKTPOMArHUTHBIE
KoJie0aHusl.

IlepemeHHbIll TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIMTYHOE M JEHUCTBYIOLIEE
3HAa4YeHHE CHJIbI TOKA M HANPSDKEHUS IPU PA3IMYHON GopMe 3aBUCUMOCTH IEPEMEHHOT0 TOKa OT
BpPEMEHH.

CuHycouJanbHbIN IepeMEHHbIN TOK. Pe3ucTop, KOHJAEHCATOp U KaTylIKa UHIYKTUBHOCTU
B LIENIM CHHYCOUJAIBHOTO IIEPEMEHHOI0 TOKA. Pe30HaHC TOKOB. Pe30HaHC HanpsKeHuH.

Wneansublii Tpanchopmatop. IlponsBoacTso, nepenaya U noTpebiIeHUE INMEKTPUUYECKOM
JHEPIUH.

DKOJIOTHYECKHE PHUCKHU IPH IMPOU3BOJCTBE 3JIEKTpodHEpruu. KynbTypa mcnonap3oBaHus
AJIEKTPO’HEPTUH B IIOBCEAHEBHON KHU3HU.

TexHuyeckue ycTpoWCTBA M TEXHOJIIOTMYECKHE TIIPOLIECCHI: AJIEKTPUYECKUN 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, JIMHUHU 3JIEKTporepeaay.

Jemoncmpayuu.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUS.

3aBUCUMOCTB 4aCTOThI CBOOOIHBIX KOJ€0aHUN OT MHAYKTUBHOCTH U EMKOCTHKOHTYpA.

OcuusuiorpaMMsl 3JIEKTPOMarHUTHBIX KosieOaHuid. ['eHepaTop

HE3aTYyXaIoIUX IEKTPOMarHUTHHIX Kosiebanuit. Monenb

AJIEKTPOMArHUTHOTO T€HEepaTopa.

BoinyxeHHBIE CHHYCOMIaTbHBIE KOJIEOaHMUS.

Pe3ucrop, karymika MHAYKTHUBHOCTH W KOHJEHCATOP B IENHM NEPEMEHHOTO
TOKa.

Pe3onanc  mpum  mocienoBaTeIbHOM COEIMHEHUU pe3ucropa, KaTyIIKU
MHIYKTUBHOCTH U KOHJIEHCATOpA.

YcTpoiicTBO M TpUHLUI JeiicTBUs TpaHchopmaTopa. Mojiens TMHUN 3JIeKTpoIepe1aun.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomoi, nPaKmuKym.

N3zydenue Tpancopmaropa.

HccnenoBanue nepeMEHHOro TOKa 4epe3 MOCIIe10BaTeIbHO COETMHEHHBIEKOHIEHCATOP,
KaTyIIKy U PE3UCTOP.

HaGmntoneHune 31eKTpoOMarHuTHOrO pe30HaHca.

HccnenoBanue paboThl HCTOUHUKOB CBETA B IIETTH IEPEMEHHOTO TOKa.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHBbLE 60JIHBL.

MexaHnueckue BOJHBI, YCIOBHMS MX pacnpocTpaHeHus. llonepedHble W HpPOAOJIBHBIE
BoJIHBI. lleproa, ckopocTh pacnpocTpaHeHUs U JUIMHA BOJHBI. CBONMCTBA MEXAaHMUYECKUX BOJIH:
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OTpaKeHHE, IpeIoMIIeHIe, HHTephepeHIs U AudpaKius.

3Byk. CkopocTb 3ByKa. [ poMkocTs 3ByKa. Bricora Tona. TemOp 3Byka.lllymoBoe

3arpsi3HEHUE OKPYIKAIOLLIEH CPEbl.

DNEeKTPOMarHUTHbIE BOJIHBI. Y CIOBHS M3JIyYEHHUS 3JE€KTPOMArHUTHBIX BOJIH.

B3anMHas opueHTanus BEKTOPOB B 2JIEKTPOMArHUTHON BOJIHE.

CaoiicTBa AJIEKTPOMAarHUTHBIX BOJIH: OTpaXkKeHHUE, IIPEJIOMIIEHUE,
noJsipusanus, HHTepepeHnns u 1uppaxus.

[IIkana 31eKTPOMAarHUTHBIX BOJIH. [IpruMeHEHNE 31€KTPOMArHUTHBIX BOJIH BTEXHUKE U
OBITY.

[IpuHUMIIBI paAMOCBA3H U TEAEBUACHUA. Pagnonokanns. DI1eKTpoMarHuTHOE

3arpsiI3HEHUE OKPYIKaIOLIEN Cpeabl.

TexHuueckue ycTpocTBa U NMPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTBHI,
pagap, paauonpuéMHUK, TeleBU3op, aHTeHHa, tenedon, CBY-neub, ymabTpa3ByKoBas
JTMarHOCTHKA B TEXHUKE U MEJUIMHE.

Jemoncmpayuu.

OO6pazoBanue 1 pacrpocTpaHeHHE MOMEPEUHBIX U MPOJOIbHBIX BoIH. Konebmtomeecs Teno

KaK UCTOYHMK 3BYKa.

3aBUCHUMOCTD JJIMHBI BOJHBI OT YaCTOTHI Kojebanuii. Habmonenue

OTpaXKeHUS U MPETOMIICHUS] MeXaHu4YeCcKnX BoJH. Habmonenue

uHTephEpEeHINH U TUPPAKINN MEXaHUIECKUX BOJTH. AKYCTHUECKUI

pe30HaHC.

CBolicTBa yabTpa3ByKa U €70 IPUMEHEHHE.

HaGntoneHue cBA3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOM MYaCTOTON
KOJIeOaHUH.

Hccnenosanue CBOICTB AJIEKTPOMAarHUTHBIX BOJIH: OTpakKeHHUE,
IpeIoMIIeHue, oJspu3anus, AMdpaKus, UHTepPepeHIHsL.

Ob6nHapyxeHnre HHOPAKPACHOTO U YIBTPAPUOIETOBOTO U3TYyUCHUMN.

Yuenuueckuit sxcnepumenm, navopamopnvie pabomul, npaKkmuxym.

N3yueHnne napameTpoB 3ByKOBOW BOJIHBI.

N3ydenue pacripocTpaHeHMsI 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssmonuHETHOE pacpocTpaHEHHE CBETA B OJHOPOAHOM cpene. Jlyd cBera.

TodeuHblil UICTOYHUK CBETA.

Otpaxenue cBera. 3aKkOHbI OTpakeHHs cBeTa. [locTpoeHHne HM300pakeHUH B IIIOCKOM
3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBeta. 3aKkOHBI TpPETOMIICHHS CBeTa. AOCOJIOTHBIM  TIOKa3aTelb
npenomsieHuss. OTHOCHUTENbHBIA IOKa3aTenb IpeaomiieHus. IIoCTOSHCTBO 4YacTOTHI CBETa M
COOTHOILIEHHUE JUIMH BOJH INPU NEPEXO0JE MOHOXPOMATUYECKOTO CBETA UEPE3 TPaHMILy pasjeia
JIBYX ONTUYECKUX CPEI.

Xon myueit B mpusme. [ucnepcus cera. ClokHBI cocTaB 0eloro cpera.

IIBer.

[TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIil yroia NoJIHOrO BHYTPEHHETO OTPaKEHUS.

CoOuparomue W paccewBarolye JHH3bL. ToHKasg suH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKAsl CHJIa TOHKOW JMH3bI. 3aBHCHUMOCTh (DOKYCHOTO PacCTOSHUS TOHKOHU chepuueckoit
JIMH3BI OT €€ T€OMETPUM U OTHOCUTEIBHOIO TIOKA3aTENs IPEIOMIICHHUS.

®dopmyiia TOHKOM JIUH3BI. Y BETMUYEHHE, 1TaBAEMOE JIMH30M.

Xon ny4a, IpOLEAIero JUH3Y 0 IPOU3BOIBHBIM YIIIOM K €€ ITIaBHOM ONTHYECKON OCH.
[TocTpoenne n300pakeHUil TOUKH M OTpe3Ka MPsIMON BCOOMPAIOLINX M PACCEUBAIOLINX JIMH3AX U
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UX CHUCTEMAX.
Ontuyeckue npudopsl. Paspemaromnias cnocoOHOCTh. [71a3 Kak onTHYECcKasi CUCTEMa.
[Ipenensl NpUMEHUMOCTH T€OMETPUIECKON ONITHKH.

BonnoBas onrtuka. WHTepdepenuus cBera. KorepeHTHbIE HMCTOYHHUKH. Y CIOBHS
HAOJII0ACHNSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPECHIIMOHHONKAPTUHE OT JBYX KOTE€PEHTHBIX
HCTOYHUKOB. [IpuMeps! Ki1accudeckux UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JludppakunonHas pemérka. YciaoBUe HAOMIOJAEHHUS IJIaBHBIX
MaKCHUMYMOB IIPH MaJCHUN MOHOXPOMATUYECKOTO CBETa Ha TU(PPAKIMOHHYIO PEHIETKY .

[Tonspusanus ceera.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLECCHI: OYKH, JIyINa, IEPUCKOIL,
¢doroanmapar, MHUKPOCKOI, INPOEKIMOHHBIA ammapar, HPOCBETICHHWE ONTHKH, BOJOKOHHAsS
OITHKA, TU(PAKIMOHHAS PEeIIETKA.

Hemoncmpayuu.

3aKOHbI OTPAYKEHUS CBETA.

HccnenoBanue MpesoMIICHUs CBETA.

Habnronenune moyiHoro BHyTpEHHETO OTpaskeHus. Moziens CBETOBO/IA.

HccnenoBanue xo/1a CBETOBBIX IIyYKOB Y€pE3 IUIOCKONAPAIUIEIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBOWCTB HM300paKeHUH B JIMH3aX.

Mopenn MEKPOCKOIIA, TEIECKOIIA.

HaGmonenne  wHTepdepeHIMU  CBETa.

HaOmronenne 1BETOB TOHKHX IUIEHOK.

Habmronenue nugpakuuu ceera.

Nzyuenne nudpaxuuonnoil pemérku. Habmonenue

mudpakuonHoro cnekrpa.Habmonenne aucnepcun

CBeETa.

Habutoienue nonsipuzanuu cBera.

[IpumeHeHue MONSAPOUAOB S H3YUYCHHS] MEXAHWYECKUX  HaNpsHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnwvie padomet, npakmuxym.zmepenue

ITOKAa3aTelIsl MPEeJIOMIICHHS CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PACCTOSHUS OT BEIECTBa (Ha MPHUMEpe KUAKHX
JIUH3).

W3mepenune GpoKyCHOTro pacCTOSIHUS pacceuBaromux JuH3. [lonyuenue

n300pakeHus B CUCTEME U3 TIOCKOT0 3epKkaja U JuH3bl.Ilonyuenue

M300paKeHUs B CUCTEME U3 IBYX JIMH3.

KoHcTpyupoBanue TenecKkOnMueckux CUCTEM.

Hab6monenne nudpakmum, naHTEpGEPSHITNN U TTOJsIpU3auy cBeta. M3yuenue

MOJIAPU3ALlUU CBETa, OTPAKEHHOTO OT MMOBEPXHOCTH AUANIEeKTpuKa.3yueHue

MHTEp(EPEHIINH JIA3epHOr0 U3JIyUYEeHUS Ha JBYX LIEJISX.

Habmronenue qucnepcuu.

Habmronenue u uccnenoBanue audpaxonHoro crekrpa.MizmMepenue

JUIMHBI CBETOBOM BOJIHBI.

[TonmyuyeHue crieKTpa U3JIy4eHHs CBETOAMOA IIPU OMOIIH TU(PAKIIMOHHOMN PEIIETKH.

Pa3nen 6. OcHOBBI cIeMAIBHOM TEOPUHM OTHOCUTEIHLHOCTH.

I'paHunbl IPUMEHMMOCTH KJIACCMYECKOM MeXaHWMKHU. IlocTynarel cnenuaabHOM Teopuu
OTHOCHUTEIIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW  uHTepBasl.  llpeoOpazoBanust  Jlopenma. Ycnosue
MPUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEAJIEHUE BPEMEHM M COKpAIlEHUE
JUIMHBI.
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OHeprus 1 UMITyJIbC PENIITUBUCTCKON YaCTHIIBI.
CBs13b Macchbl C 3HEPTUEN U UMITYJIbCOM PENATUBUCTCKOM YaCTHUIIbl. DHEPTUs MTOKOSI.
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TexHuueckue ycTpoicTBa M TEXHOJOTHYECKUE MPOLECCHI: CIyTHUKOBBICIPUEMHUKH,
YCKOPHTEIH 3apsKEHHBIX YaCTHLI.

YdeHu4ecKuil SKCIIepUMEHT, JIa00OpaTOPHBIE paOOTHI, IPAKTHKYM.

Omnpenenenue UMITyJIbCa U DHEpPruu PEIATUBUCTCKUX gactuy (o
¢dororpadusM TPEeKoOB 3apsIKCHHBIX YACTHUIl B MATHUTHOM T10J1€).

Pa3znen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKynapho-601H06011 0yaiu3m.

PaBHOBecHOE TemyioBoe M3ilyuyeHHe (M3JIydeHUe aOCOJIIOTHO YEPHOIO Tela).
3akoH cmelenus Buna. ['nnore3a [1nanka o kBaHTax.

@OoTOHBL. DHEPrus U UMIYJIbC (HOTOHA.

®otorddexr. Omubiter A. I'. CroneroBa. 3akoHsl Gporodddexra. YpaBHeHne DWHIITEHHA
st porodddexra. «Kpacuas rpanuma» Gotorddexra.

JlaBneHue cBeTa (B 4YacCTHOCTH, MAABJICHHME CBeTa Ha aOCOJIOTHO MOIVIOLIAIOIIYI0 U
a0COTIFOTHO OTpaXkaroIIyto moBepxHocTh). OnbrTel [1. H. JIebenena.

BonHoBele cBoiictBa yactun. Bonuel ne bpoiura. [Inuna BosHbl ne bpoinsg u pasmepsl
o0iacTH JIOKaJIM3alMU JBHXKylleWcs vacTuubl. KopmyckynspHO- BOJIHOBOM — JTyaju3M.
Judpakius 3JeKTPOHOB Ha KpUCTaIax.

Crnennduka n3mepenunii B Mukpomupe. CooTHomenus: HeonpeaenéHuocrei I elizendepra.

TexHuueckue yCTpoiCcTBa W TEXHOJIOTUYECKHE MPOIECCHI: CIIEKTPOMETP, (OTODIEMEHT,
(doToaTIMK, TYHHEIEHBIA MUKPOCKOII, COJTHEYHAs OaTtapest, CBETOAHO/.

Jemoncmpayuu.

®oTtodddeKT Ha yCcTaHOBKE C IMHKOBOM macTuHoi. MccnenoBanue

3aKOHOB BHEIIHEro GoTorddexra.

HccnenoBanue 3aBUCHUMOCTHU COTIPOTUBIICHUS MOJTyTPOBOIHUKOB OT
OCBEIIIEHHOCTH.

Cseronnoxa. Conueynas

Oarapesl.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, npaKkmuxym.

HccnenoBanue poropesucropa.

W3mepenune mnocrossHHOM Ilnmanka Ha ocHOBe HccienoBaHus — (Goroadgekra.

HccnenoBanue 3aBUCUMOCTH CHIJIBI TOKAa Y€pe3 CBETOAMOJ OT HampsbkeHus. Tema 2.

QDusuxka amoma.

OmnbITH IO MCCIEI0OBaHUIO CTpoeHus aToMa. [Inanerapuas mozaens aroma Pesepdopaa.

ITocrynater bopa. M3nyuyenue u morsouieHne (OTOHOB IMpH Mepexojie aToMac OJHOIO
YPOBHS SHEPTUU HA JPYTOM.

Buasl cnektpoB. CriekTp ypOBHEH 3HEpruu aToma BoJ0poa.

CnoHTaHHOE U BBIHYKJIEHHOE U3yueHue ceera. Jlazep.

TexHuyeckue yCcTpoicTBa U TEXHOJOTMYECKHE MPOLECCHI: CIIEKTpalbHbIHaHAIN3
(cnexTpockomn), Jlazep, KBAaHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mognens omnbita Pezepdopna. Habmronenue

JINHEMYaThIX CIIEKTPOB.

YcTpoicTBO U AeHCTBUE CUETUMKA HOHU3UPYIOIINX YacTUIl. OnpeeneHue

JUIMHBI BOJIHBI JIJA3€PHOTO U3ITy4YECHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnusie padomot, RPAKMUKYM.

Hab6mronenune nmuaeitvaToro cekrpa.

UccnepoBanue cnekrpa pazpekKeHHOTO aTOMApHOTO BOJAOPOAA M U3MEPEHUE MOCTOSHHOMN
PunGepra.
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Tema 3. @u3uka amomHnozo A0pa u 1eMeHMAaAPHbLIX YACHMUY,.

Hyxnonnas moxaens simpa I'eiizenbepra—Banenko. 3apsn siapa. MaccoBoe 4ucio siapa.
H3oTomsI.

PannoaktuBHOCTB. Anbda-pacnajn. IIEKTPOHHBIM U MO3UTPOHHBIA OeTa- pacman. ['amma-
U3IIy4EeHHE.

3aKkoH paauoaKkTUBHOrO pacnaga. PamumoakTuBHbIE H30TONBI B mpupoae. CBoiicTBa
WOHU3HPYIOIIEro  M3JIydeHHs. BiusHue  paguMoakTUBHOCTM Ha  JKUBBIE  OPraHU3MBI.
EcrecTBennblii (hoH uznydenus. Jlozumerpus.

DHeprus CBSA3HM HYKJIOHOB B sape. Anepuble cuiibl. JlegekT Macchl aapa.

Anepubie peaknuu. Jlenenne wu cuHTe3 sAnep. SnmepHeie  peakTopbl. [IpobGiembr
YOPABJISIEMOTO  TEPMOSJIEPHOTO CHUHTE3a. OKOJIOTMYECKHME AaCHEeKThl Pa3BUTHUS SIACPHOMU
SHEPIeTHUKHU.

Meroabl perucTpaliud M HCCIEIOBAHUSA dSJIEMEHTApHBIX dYacTHll. DyHIaMEHTAIbHbBIC

B3aUMOJICUCTBUS. BaprOHBI, ME30HBI U JIENTOHBI.

[Ipencrasnenue o CrannaptHoil Mmoaenu. KBapk-TiitoOHHast MOJIEb aIpOHOB.

®dusuka 3a npenenamu CtannapTHod Mojenu. TEéMHast MaTepust U TEMHAs! SHEPTUsl.

EauncTBO usnyeckoil KapTHHBI MUPA.

TexHuueckue yCcTpOHWCTBA M TEXHOJIOTMYECKHUE MPOIIECCHI: JTO3UMETp, Kamepa Buibcona,
SIIEPHBIM  pEaKTOp, TEPMOSACPHBIA peakTop, aroMHass Oom0a, MarHUTHO-PE30HAHCHAs
TOMOTpadwHs.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, npaKmuKym.

NccnenoBanue TpekoB yacTull (1o roToBbIM ¢otorpadusm). Mcenenopanue

pagnoakTUBHOTO (hOHA C UCTIONIB30BaHUEM Jo3uMeTpa.3ydyenue nornomenus oera-

YaCTHI] ATFIOMUHUEM.

Pa3nen 8. DiieMeHTHI ACTPOHOMUH M ACTPOPUZNKH.

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE U MUPOBO33PEHUECKOE 3HAUCHHUEACTPOHOMHUH.
[TpuMeHuMOCTh 3aKOHOB (DM3UKHU JIs1 OOBSICHEHUSI IPUPOJIBI KOCMUYECKUX OOBEKTOB.

Meroabl acTpOHOMHUYECKUX HccienoBaHuid. COBpPEMEHHBIE OINTUYECKHE TEJIECKOIbI,
PaZMOTENECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 38é31H0T0 HeGa. Co3Be3nust, SpKue 3BE3/bI, TUIAHETHI, UX BUIUMOE JIBHYKCHHE.

Conneynas cucrema.

Comuue. ConHevyHasi akTUBHOCTb. MicTounuk sHeprun CosiHIla 1 3BE371.

3BE3MbI, WX OCHOBHBIE XapaKTepUCTUKH. JlmarpamMma «CHEKTpaJIbHBIA KJlacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM IMOCIIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY JIJIs
3BE31 IUVIABHOM  IOCJIENOBATENBbHOCTH. BHyTpeHHee crtpoeHume 3BE3n. CoBpeMEHHBIE
MPEACTABICHUS O MPOUCXOKACHUU U 3BoJIOIMKM COJIHIIA U 3BE3/1. DTambl )KU3HU 3BE3]L.

Mueunsiii [1yts — Hamia ['amaktuka. [Tonoxenue n qeuxkenue Connna Bl anmaktuke. Tumbl
rayakTuk. PaguoramakTiuku u kBazapel. UEpHBIE ABIPHI B s/Ipax TaaKTHK.

Bcenennas. Pacummpenune Beenennoit. 3akon Xab66ma. Paz0eranne rajiakTuk.

Teopus boneoro B3peiBa. PenukToBoe usiyueHue.

Macmrabnass  ctpykrypa  Bceenennoil.  Meraranaktuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

HabGmionenuss 3BE&3mHOrOo HebGa  HEBOOPYXKEHHBIM  IJ1a30M C  HCIIOJIb30BAHHEM
KOMITBIOTEPHBIX MPWJIOKCHUU JJI1  ONpEACNICHUS TOJOXKEHUS HEOSCHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE c03Be31usi CeBEPHOro MOJYyIIApUs U APKHUE 3BE3bI.

Ha6mronenus B reneckorn JIyHbl, TUTaHET, TYMAHHOCTEHN U 3BE3THBIX CKOTUICHUM.

Du3nYeCKHl MPAKTHKYM.
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CriocoOblI u3MepeHHs (pU3NUECKHX BEIMYMH C MCIIOJIb30BAaHHEM aHAJIOTOBBIXH LIU(POBBIX
M3MEPUTENBHBIX NPUOOPOB W  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTEJIbHBIE  MOTPEIIHOCTH  M3MEpeHHH  u3nueckux BenuuuH. OleHKa TIpaHMUIl
MOrPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUH, WCCICIOBAaHUN 3aBUCUMOCTEH  (PU3UUYECKUX
BEJIMYMH, MPOBEpKa MPEAJOKEHHBIX THIOTE3 (BBIOOp M3 paboT, OMHMCAaHHBIX B TEMaTHUECKUX
paszzaenax «Y4eHU4eCKUi SKCIIEPpUMEHT, J1JaOopaTOpHbIE pabOThI, IPAKTHKYM»).

Oo6o0maronee MoBTOpeHME.

O06o0muieHne U cucTeMaTH3alMs COACPIKAaHUS Pa3leNoB Kypca «MexaHuKay,
«MonekynsipHass pu3uKa U TePMOAMHAMUKAY, «DJNEKTpOAMHAMUKay», «KomebaHuss U BOIHBDY,
«OCHOBBI CHENMAJIBHONH TEOPHUH OTHOCUTENBLHOCTH», «KBaHTOBas Qusnkay, «IJIEeMEHTHI
aCTPOHOMHU U aCTPOPUIUKI.

Ponp u3MKM M acTpOHOMHM B SKOHOMHYECKOH, TEXHOJIOIMYECKOH, COLMAIbHON MU
THYECKONH cdepax JesTeNbHOCTH YeNOBEKa, poJib U MecTo (U3MKHM M acCTPOHOMHHU B
COBPEMEHHOM HAy4YHOM KapTHHE MHpaA, 3HAYCHHE OIMCATEIbHOM, CHCTEMAaTU3UPYIOLIEH,
OOBSICHUTEIIEHOW M MIPOTHOCTHYECKOW (PYHKIUI (PU3NIECKOI TeopuH, poiib (PU3HUECKON TEOPHH
B (pOpMHUPOBAaHUM NPEACTaBICHUN O (U3NYECKON KapTHHE MHUpPA, MECTO (PU3UYECKOH KAPTHHBI
MUpa B 00ILIeM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEACTABICHUI O IPUPOJIE.

Me:xknpeameTHbie CBSI3H.

Wzydenue kypca ¢usuku yriyOnénnoro ypoBus B 11 kmacce ocymiecTBisiercs ¢ ya&éToM
COJZIepKATENBHBIX MEXKIPEIMETHBIX CB3€H € KypcaMH MaTeMaTWKH, OHOJOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Mesxcnpeomemnvie nonamus, c6A3aHHblE C UFYUEHUEM MEMOO06 HAYYHO20 NOZHAHUA:
SBJICHHE, HayuyHbId (akT, rumoresa, ¢u3Myeckas BEIUMYMHA, 3aKOH, TEOpHUs, HAOIIOJECHUE,
AKCIIEPUMEHT, MOJIETUPOBAaHUE, MOJIENb, U3MEPEHNUE, IOTPEIIHOCTH U3MEPEHU, U3MEPUTEIbHbBIE
npubopsl, nudposas 1adoparopusi.

Mamemamuxka: peumieHre cucteMbl ypaBHeHUI. Tpuronomerpuueckue QyHKIUH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO. BEKTophl M HX
MIPOEKIIMM HAa OCH KOOPAMHAT, CIOXKEHHE BEKTOpOB. IIpon3BogHBIE 3/IEMEHTApHBIX (DYHKIUIA.
ITpu3Haku mo1o0us TPEYroIbHUKOB, ONpeeNIeHHEe TUIOIAAN IOCKUX (GUryp u oobéma Te.

Buonozua:. >nextpuueckue SBICHHUS B KUBOM Npupojie, KoieOaTesbHbIE ABM)KEHUS B
KUBOM  MpHUpPOAE,  DKOJOTUYECKHWE  PUCKU  TpU  IPOU3BOJACTBE  3BJIEKTPOIHEPIHH,
JIEKTPOMAarHUTHOE 3arpsA3HEHHE OKpPYXKAloIleW Cpelpl, YJIbTPa3BYKOBas JAMArHOCTHKA B
MEIUIMHE, ONTUYECKUE SBJICHUS B )KUBOM IIPUPOJIE.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJ, KpHUCTaLIMYecKas CTPYKTypa TBEPHABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIITMUECKONW PEIIETKH, CHEKTPaIbHbBIN aHAIN3.

TI'eozpaghusa: marnuTHBIE TIOTIOCA 3€MJIH, 3aJIe)KW MAarHUTHBIX Py, GOTOChEMKA 3eMHOU
MMOBEPXHOCTH, cericMorpad.

Texnonozua. NpUMEHEHUE TTOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB, 3JIEKTPOJIBUTaTEIb
SlkoOu, TreHepaTop TIEPEMEHHOr0 TOKA, HWHAYKIHOHHAs TIe4yb, JIMHUM 3JEeKTpolepeaady,
AJIEKTPOJIBUTATENh, padap, paaUuONpUEMHHK, TEIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIbTPa3ByKOBass JUAarHOCTHKA B TEXHUKE,

MIPOEKIIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COHEYHasi OaTapes, CIIyTHUKOBBICTIPUEMHUKH,
siIEpHAst SHEPTETUKA U KOJIOTMYECKUE aCIEKThI €€ pa3BUTHUA.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA IIPOI'PAMMLBI 110 ®U3UMKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHMAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOro npeamera «®dusmka» I0JKHBI OTpaXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYyYaromuxcs PyKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOW LIEHHOCTHBIX OPHUEHTALMM, IIO3UTUBHBIX BHYTPEHHHUX
yOex/eHuil, COOTBETCTBYIOIIMX TPAJAULMOHHBIM LEHHOCTSIM POCCHUHCKOro  OOIIECTBa,
pacliipeHle JKU3HEHHOI'O OIbITa M OIbITa JEATEJIBHOCTH B IPOLECCE pean3allii OCHOBHBIX
HaIpaBJICHUN BOCIIMTATEIbHON AESITEIbHOCTH, B TOM YHCJIE B YACTH!

rpakIAHCKOI0 BOCIIUTAHUS:
¢ ChOPMUPOBAHHOCTh ~I'PAKJAHCKOM MO3MIMM  OOyyaromlerocss Kak akTHUBHOTO M
OTBETCTBEHHOT'0 WJIeHa POCCUICKOro 00IeCTBa;
¢ IPUHATHE TPAJULMOHHBIX OOLICUYETOBEUECKUX T'YMAHUCTUYECKUX U JIEMOKPATHUYECKUX
IIEHHOCTEH;

© TOTOBHOCTb BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpECax IPakAaHCKOro oOIIecTBa,

y4acTBOBaTh B CaMOYIIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aIHH;

e yMEHHE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMU HMHCTUTYyTaMM B COOTBETCTBUU C HX

(GYHKIMSAMU ¥ Ha3HAYCHUEM;
© TOTOBHOCTH K TYMaHUTapHOU U BOJIOHTEPCKOM NEATEIBHOCTH.
NATPHOTHYECKOT0 BOCIIUTAHHUS:
¢ c(hOPMUPOBAHHOCTH POCCUICKON I'paskJaHCKON MIEHTUYHOCTH,IaTPUOTHU3MA;
¢ [ICHHOCTHOE OTHOIIEHHE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCHHCKUX
yU€HBIX B 001aCTH (PU3UKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:
¢ c(hopMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO ITOBEACHMUS,
 CITIOCOOHOCTB OLIEHMBATh CUTYallMI0 ¥ MPUHUMATh OCO3HAHHbIE PELICHUs, OPUEHTUPYSICh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM 4YHCIIE B JESATEIBHOCTH
YYE€HOTO;
® OCO3HaHME JIUYHOTO BKJIJa B TIOCTPOCHHUE YCTONYUBOIO OYIyIIETO.
3CTETHYECKOr0 BOCIIUTAHUS:
®3CTETUYECKOE OTHOUIEHHE K MHpYy, BKJIIOYas JCTETUKY HAy4HOIO TBOPYECTBA,
MpUCYLIET0 PU3NYECKON HayKe.
TPYAOBOI0 BOCIIUTAHUS:

e HTEpPEC K pa3IU4HbIM cdepaM MNpopecCHOHATBHOW NeATEIbHOCTH, B TOM 4YHCIIE
CBSI3aHHBIM C (DU3UKOM M TEXHHKOM, yMEHUE COBEpIIaTh OCO3ZHAHHBIN BbIOOpP OyayIiei
npodeccuu U peann3oBbIBaTE COOCTBEHHBIC KU3HEHHBIC MIJIaHbL;

® TOTOBHOCTh U CIIOCOOHOCTH K O0pa30BaHUIO U caMO0OpazoBaHuI0 B 001acTu (PU3MKU HA
MPOTSHKEHUH BCEH KU3HU.

JKOJIOTHYECKOr0 BOCIIUTAHUS:

e chOpMHUPOBAHHOCTH IKOJOTHYECKONW KYJIBTYpPHI, OCO3HAHHE TI00aThbHOrOXapaKTepa
9KOJIOTUYECKHUX TTPOOIIEM;

¢ [UIAHUPOBAHUE U OCYLIECTBJICHUE ACUCTBUU B OKPYXKAIOLIECH CPele HAOCHOBE 3HAHUS
LIeJIEd YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

® paCIIMPEHUE OIBITA IEATEIIBHOCTU AKOJIOTMYECKON HANPABICHHOCTH HAOCHOBE
UMEIOIIUXCS 3HAaHUM 10 pU3MKe.

LEHHOCTH HAYYHOI'0 TO3HAHHUA:
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¢ CHOPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3HMUECKON HAYKU;

® OCO3HAHUE IIEHHOCTU HAYYHOH J1eATebHOCTH, TOTOBHOCTh B IPOIIECCEe U3yUeHHS (PU3HKH
OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATEIbCKYIO JIEATENbHOCTh HHIUBUAYAIBEHO U B
rpyIme.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTeIbHbIE yHUBEPCAJIbHbIE YueOHbIe nelicTBusiba3oBbie
JOTHYecKHe NeHCTBUA:
® CaMOCTOSITEIBHO dbopMyIMpoBaTh U aKTyaJIu3upoBaTh npobemy,
paccMmarpuBath €€ BCECTOPOHHE;
® OIIPENICIATh 1IeNI JIeATENbHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPUU UXJIOCTHKEHUS;
® BBISIBIISITh 3aKOHOMEPHOCTH U TPOTHBOPEUUS B  paccMaTpUBaeMbIX
(1)I/I3I/I‘-I€CKI/IX SBJICHUAX
e pazpabarbiBaTh IJIaH pPEHICHUS MPOOJIEMbl C yUETOM aHaIM3a MMEIOIIMXCS
MaTepUaIbHBIX U HEMaTEPUAIbHBIX PECYpPCOB;

® BHOCUTh KOPPEKTUBBI B JICSATEIBHOCTD, OIICHUBATH COOTBETCTBHE
PEe3yIBTATOB IIEJISIM, OLIEHUBATh PUCKH TOCIEACTBUN AEATEIHLHOCTH;
® KOOPJIMHUPOBATH U BBINOJHATH paboty B YCJIOBHSX peanpHOro,

BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

® Pa3BUBATh KPEATHBHOE MBIILICHUE TTPHU PEIICHUH KU3HEHHBIX TTPOOIEM.

Ba3oBble uccienoBatelbcKne 1eiiCTBUS:

e BJIaJICTh HAYYHON TEPMUHOJIOTHEHN, KITIOYEBBIMU MOHITUSIMHA U METOIaMU(DU3HUECKON
HayKH,

® BJIaJIETh HaBBIKAMH Y4YEOHO-MCCIEAOBATEIBCKON U MPOCKTHOM JEATEILHOCTH B 00JIaCTH
(bu3uKH, CIMOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSTEIbHOMY TIOMCKY METOJ/IOB
pemieHus 3amad  (QU3MUECKOTO COJEp)KaHUs, MPUMEHEHUIO Ppa3IUYHBIX METOJOB
MO3HAHMS;

® BJIQJIETh BHJIAMH JIEATEILHOCTH 1O TOJYYCHUIO HOBOTO 3HAHMs, €r0 HWHTEPIIPETaIluH,
npeoOpa3oBaHMIO U TPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX CUTYAlIUsIX, B TOM YUCIIE TIPH
CO37IaHUU y4E€OHBIX MMPOCKTOB B 00J1aCTH (HU3UKH,

® BBISIBJISITh TIPUUMHHO-CIICJICTBEHHBIE CBS3W M aKTyaJIM3WpOBaTh 3a/lady, BBIIBUTATH
TUTIOTE3y €€ peIIeHUs, HaXOAUTh AapryMEHThl IS  JOKa3aTelbCTBA CBOUX
YTBEPXKICHUH, 3a7aBaTh TapaMeTPhl U KPUTEPHUH PEILICHNUS,

® AHAJIU3UPOBATh IMOJYUYEHHbIE B XOJE€ pEHIeHUs 3a7aud pe3yJbTaTbl, KPUTHUUYECKH
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE BHOBBIX YCIOBUSIX;

e CTaBUTh U (POPMYyIHPOBATH COOCTBEHHBIE 3aJa4yu B 0Opa30BATEIHHOM JACSITEIHHOCTH, B
TOM YHCJIC TIPU U3YUCHUU (DU3UKH,

e J1aBaTh OIIEHKY HOBBIM CHUTYAIUsIM, OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

eyMETh  TIEPEHOCUTH 3HaHUS 1O (QU3UKE B  MPAKTHYECKYIO o0racTb
KHU3HEICSATEIbHOCTH;

® YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTeil;

 BBIJIBUTaTh HOBBIE UJIEH, ITPeIaraTh OPUTMHAIBHBIE [TOAXO0/IbI U PEIICHHUS;

® CTABUTH MPOOIIEMBI U 33]Ia4H, JTOMYCKAIOIIHE ATbTePHATUBHBIC PEIIICHHUS.

Pabora ¢c unpopmanueii:

e BJIaJICTh HaBBIKAMU MOJyuyeHUs: HHGOpMaIuu (PU3NYECKOTO CONNEPKaHUs U3 HUCTOUHUKOB
Pa3HbIX THUIIOB, CAMOCTOSITENIBHO OCYIIECTBIISITh MOMCK, aHAJINU3, CUCTEMAaTU3aLUI0 U
MHTEPIpEeTAHNIO HHPOPMAIK Pa3TUYHbIX BUJIOB U (POPM MpeacTaBICHUS;
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e OIICHUBATh JJOCTOBEPHOCTh HH(POPMAIINH;

® ICIIOJIB30BATh CPEJCTBA HMH(POPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pEIICHHM KOTHHUTUBHBIX, KOMMYHHKATHBHBIX M OpPraHM3al[MOHHBIX 3ajad C
coOmrofieHreM TpeOOBaHWN IPrOHOMUKHM, TEXHHKH O€30MAaCHOCTH, THTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX M ATHYECKHX HOPM, HOPM HH(POPMAITMOHHOMN
0€30IaCHOCTH;

e CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCPXKAHUS B PAa3NIMYHBIX (opmarax ¢ ydéTom
Ha3HAYCHUS WH(POpPMAIMK M IEJICBOM ayJUTOPHH, BBIOMpAas ONTHMAIbHYIO (hopmy
MIPEJICTABJICHMS U BU3yaN3alliu.

KomMyHHUKaTHBHBbIE YyHUBepCAJIbHbIe yueOHbIe TeHCTBHS:

® OCYIIECTBIIATH OOIIEHUE HA ypOKax (PU3UKU M BO BHE-YPOUHOU AEATEIbHOCTH;

e pacro3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX CUTYAIH U CMATYaTh KOH(IUKTHL;

e pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C HCIIOJIIb30BAHUEM SI3BIKOBBIX
CPEICTB;

¢ IOHMMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON U UHIUBUYAIbHONW PabOTHI;

¢ BEIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX JEHCTBUN C y4€TOM OOIIMX MHTEPECOB H
BO3MOXKHOCTEH Ka)XKJI0T0 4JI€Ha KOJUIEKTHBA;

e [pDUHUMATh 1I€JIM COBMECTHOH JEATEIbHOCTH, OPIaHU30BBIBaTH U KOOPAUHHUPOBATH
NEeHCTBUS MO €€ JOCTM)KEHUIO: COCTAaBJIATh IUIAH JACUCTBUN, paclpenessTh PO C
yu€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aThpe3yIbTaThl COBMECTHOM pabOThI;

 OIICHHMBATh Ka4eCTBO CBOET0 BKJIAJa M KaXJ0r0 yYaCTHUKA KOMaH/bI B OOIIUN pe3ysbTaT
0 pa3paboTaHHBIM KPUTEPHUSIM;

e [IpeyIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh WJEU C MO3ULUU HOBHU3HBI, ODUTHHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

® OCYLLECTBIISITh [IO3UTUBHOE CTPATETMYECKOE IIOBEJCHHWE B PA3JIMYHBIX CUTYyalUsX,
MIPOSABIISATH TBOPUYECTBO U BOOOpaK€HUE, ObITh MHUIIMATUBHBIM.

PeryasitTuBHble  yHuUBepcajbHble Yy4ieOHble  JelCTBUS
Camoopranmusanus:

® CaMOCTOSITEIbHO OCYILECTBIISATh MO3HABATENIbHYIO JIEATENBHOCTh B 001acTH (U3UKH U
aCTPOHOMHUHU, BBISIBIIATH IPOOJIEMBI, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

© CaMOCTOSITEIBHO COCTAaBJIATh IUIAH PEIIEHUS PACYETHBIX M KAuYECTBEHHBIX 3aJ]ad, IJIaH
BBITOJIHEHUS MIPAKTUYECKON paboThl ¢ YYETOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPEIIIOYTECHHI;

e 1aBaTh OLIEHKY HOBBIM CUTYaIIHsIM;

e pacIIMpATh paMKU y4eOHOIro IpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUN;

e JIeJIaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a
pelieHue;

e OIICHUBATh TPUOOPETEHHBIN OMBIT;

e c1I0COOCTBOBaTh ()OPMUPOBAHHMIO U TMPOSBIECHUIO J3pyIUIMU B obOiactu (pusmkwy,
MTOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTENbHbBIN U KYJIbTYpPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIH HHTE/UIEKT: OLEHKY HOBBIM CHTyallisiM, BHOCHTb
KOPPEKTUBBI B 1eATeJIbHOCTh, OLCHHBATH COOTBETCTBHE PE3yJILTATOB LEJIsAM;

e BJIa/ICTh HAaBBIKAMU TO3HABATEIBHON peIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHIMA
Y MBICIIUTEIIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMI;

® ICIIOJIB30BaTh NPUEMBI pe(hICKCHHM ISl OLIEHKU CUTYalllH, BEIOOpA BEPHOTO PEILICHHUS;

® YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELIECHUS 110 UX CHHKEHUIO;

e IPUHUMATh MOTUBBI M apTyMEHTBI IPYTUX IIPU aHAJIN3€E PE3YJITATOB IEATEIbHOCTH;

e I[pUHUMATH ce0s1, TOHNMasi CBOM HEJOCTATKH U JOCTOUHCTBA,
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e IPUHUMATh MOTUBBI M aPTYMEHTBI APYTHX MPH aHAJHM3€ PE3YJIbTATOB JCIATEIIbHOCTH;
e [IPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONIHOKH.
B nmponecce NOCTHIKCHUSA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPOrpaMMBbI 110 (1)I/I3I/IKC JJIA
YPOBHSI CpeIHEro o0mero o0pa3oBaHus y OOYYAIOIIUXCS

COBEpIICHCTBYETCS SMOLIMOHANBHBII UHTEIJIEKT, MIpeIIoJIararonuii
c(hOpMUPOBAHHOCTH:
e CAMOCO3HAHMS, BKJTFOYAIOIIETO CIIOCOOHOCTh MOHUMATh cBOE

HMOIIMOHAJBHOE  COCTOSHWE, BUAETh HANpaBICHUS  pPa3BUTHA  COOCTBEHHOMN
HMOLMOHAIBHOH cepsl, OBITH YBEPEHHBIM B cebe€;

e CaMOpeTyJIMPOBaHus, BKJIFOYAIOIIIETO CaMOKOHTPOJIb, yMeHHe NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE  IIOBEJCHUE, CIOCOOHOCTH  AJaNTHPOBAaThCi K
HMOIMOHATBHBIM U3MEHEHHSIM U TPOSBIISTH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

e BHYTPEHHEW MOTHBAIM{, BKJIIOYAIOIICH CTPEMJICHHE K JIOCTHIKCHHIO IeNTd U YCIIeXy,
OINITHMU3M, HHULIMATUBHOCTh, YMEHHUE JICHCTBOBATH, UCXO/S U3 CBOUX BO3MOXKHOCTEH;

® OMIIaTHH, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHMMAaTh S3MOLMOHAIBHOE COCTOSIHHE APYTHX,
YYUTBIBATH €ro MpPH OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K COYYBCTBUIO H
COIEPEKMBAHHUIO;

® COLIMAITbHBIX HaBBIKOB, BKIIFOUAIOIINX CIOCOOHOCTH BBICTPAaUBAaTh OTHOLICHUS C IPYTUMH
JFOIbMH, 3a00TUTHCSI, TPOSIBIISITH MHTEPEC U pa3peniaTb KOHPIUKTHI.

[NPEAMETHBIE PE3VJIbTATBI

K kon1y o6yuenus B 10 knacce npenMeTHbIE pe3yabTaThl Ha YIIIyOJIEHHOM YPOBHE JOJKHBI
OTpaxaTb c(OPMHUPOBAHHOCTH Y OOYUaIOLINXCS YMEHUI:

e [IOHMMAaTh pPOJb (QU3UKH B HSKOHOMHUYECKOH, TEXHOJIOTMYECKOH, HSKOJIOrMYECKOH,
COLMAJIBHOW M ATHYECKOU cepax NesTeTbHOCTH YeJIOBEKa, pojib U MECTO (U3UKHU B
COBPEMEHHOM HAay4YHOU KapTHUHE MHDpa, 3HAYCHUE ONHUCATENIbHOM,
CUCTEMATU3HUPYIOIIeH, OOBSCHUTEIBHON M MPOTHOCTUYECKOW (YHKUMH (Pu3nyecKout
TEOPUH — MEXaHHKH, MOJIEKYJISIpHONH (UMK U TEPMOAMHAMHUKHU, POJIb (U3UUECKOI
TeopuH B (YOPMUPOBAHUU MIPEICTABICHUN O (PU3NUECKOI KapTHHE MUPA;

® pa3IUy4aTh YCJIOBUS MPUMEHUMOCTH MOJelield (PU3NYEeCKUX TNl U MPOLECCOB (SIBICHUMN):
MHEepLIMaJbHaAs CUCTeMa OTCY€Ta, aOCOJIOTHO TBEPJAOE TEJIO, MaTepUalibHAs TOYKa,
PaBHOYCKOPEHHOE JBHKEHHE, CBOOOIHOE MajieHHe, abCONIOTHO yrpyras nedopManus,
abCOJIIOTHO ynpyroe 1 aOCOJIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIENH Ia3a, XKHUIAKOCTH
U TBEPAOrO (KPUCTAIIIMUECKOT0) TeJa, WeadbHbIN ra3, TOUSUHBIH 3aps, OAHOPOJHOE
AJIEKTPUYECKOE T0JIE;

e pa3nuyaTh YCJIOBHUS (TpaHUIBl, 0O0JACTH) NPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB,
MOHUMAaTh BCEOOIIMH XapakTep (yHAAMEHTATbHBIX 3aKOHOB M OTPaHUYEHHOCTb
MCIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

® AHAJM3UPOBATh U OOBSACHATH MEXaHUUECKUE MPOIIECCHI U SBJIEHUS, UCIIOJIb3Ys OCHOBHbBIE
MIOJIOKEHUS. M 3aKOHbl MEXAaHUKH (OTHOCUTEJIBHOCTh MEXaHMYECKOIO JIBUKEHUS,
(dbopMysBl KHHEMATUKU PaBHOYCKOPEHHOTO IBMXKEHUS, MpeoOpazoBanus [amunes s
CKOpPOCTH M NepeMelleHHs], 3aKoHbl HbroTOHA, MPUHIUI OTHOCUTENbHOCTH [ 'anuies,
3aKOH BCEMHUPHOTO TATOTEHHUs, 3aKOHBl COXPAaHEHMsS MMIIyJbca U MEXaHMYECKOU
SHEpPIUuu, CBsA3b PA0OTHI CHUJIIBI C HM3MEHEHHEM MEXaHHYECKOH HHEpPIuu, YCIOBHA
paBHOBECHsI TBEPAOIO Tela), P ATOM HCIIONIb30BaTh MAaTEMaTHUECKOE BBIPAKEHUE
3aKOHOB, YKa3blBaTh YCJIOBUS IMPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NpeoOpa3zoBaHUN
I"anunes;, BTOpOro M TpeTbero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHUs UMITYJbca U



MEXaHUUYECKOM 3HEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

® AHAIM3UPOBATh M OOBSACHATH TEIUIOBBIE IPOLECCHl M SBJICHUS, HCIOJB3YS OCHOBHBIE
nonoxkeanss MKT u 3akoHBI MOJEKYJISIpHOW (U3MKM M TEPMOAMHAMHUKHU (CBS3b
JABJICHUs UJICAJIBHOIO ra3a Co CpeAHEH KHHETUYECKON YHEPIUEH TEIJIOBOIO JIBHKCHUS
U KOHIICHTpAlME €ro MOJEKyJ, CBs3b TEMIEpAaTypbl BEIIECTBA CO CpEOHEH
KMHETUYECKOM JHEPrued TEIUIOBOIO JBMXKEHMS €ro 4YacTULl, CBi3b JIABJIICHMS
UICAIBHOTO Ta3a C KOHLEHTPALMEd MOJIEKYJd M €ro TEMIEpaTypoH, ypaBHCHHE
MenpeneeBa—Knaneiipona, nepBplii 3aKOH TEPMOJAUHAMUKH, 3aKOH

COXpaHEHHUsT DSHEPrud B TEIUIOBBIX MPOIECCax), TMpPU OTOM  HCIOJIb30BAThH
MAaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUAIIPUMEHUMOCTH YPABHEHHUS
MenneneeBa—Knaneipona;

® AHAJIM3UPOBATH U OOBSICHSATH AJNEKTPUUYECKUE SIBIICHUS, HCIIONb3YsI OCHOBHBIE TOJIOKEHUS
U 3aKOHBl AJIEKTPOJAMHAMUKH (3aKOH COXPaHEHUS JJIEKTPUYECKOTO 3apsiia, 3aKOH
Kynona, moTeHIMaJbHOCTh 3JIEKTPOCTATUYECKOIO IMOJs, HNPUHUUII CYNEpPHO3ULUN
3JIEKTPUYECKHUX IOJIEH, IIPY 3TOM YKa3bIBasi yCIOBUA NPUMEHUMOCTH 3aKkoHa KyiioHa, a
TaKKe MPAKTUYECKU BAKHBIE COOTHOIICHHUs: 3aKOHBI OMa Jisi y4acTKa LENH U s
3aMKHYTOH 3JeKTpuyecKoi nenu, 3akon J[xoyns—Jlenna, npaBuna Kupxroda, 3aKoHbI
Ddapagest 1715 IEKTPOIN3a);

® ONTUCHIBATh (DU3MYECKHE TPOIECCHl M SIBJICHUS, HCIOJIB3YS BEIWYUHBI TEPEMEIICHHE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC T€Ia U CUCTEMBI TEJ, CHJIa, MOMEHT CHUJIbI, JaBJICHUE,
MOTEHIIMAJIbHAs JHEPrus, KUHETHYecKas SHEprus, MeXaHuuyeckas »Heprus, pabdbora
CUJIbI, LEHTPOCTPEMUTEIIBHOE YCKOPEHME, CHUJIAa TSDKECTH, CHWJIA YHPYTOCTH, CHJIA
TPEHUs, MOITHOCTh,YHEPTUS B3aUMOJICHCTBUS Tesla ¢ 3eMIIEH BOJIM3HU €€ TMOBEPXHOCTH,
SHEprusi ymnpyro aedopManvii TPYKUHBI, KOJUYECTBO TEIUJIOTHI, a0COJIOTHAs
TeMIeparypa Tena, paboTa B TEpPMOAMHAMUKE, BHYTPEHHSS OSHEPrUs HJICATHHOTO
OJTHOATOMHOTO Ta3a, paboTa MIEANbHOTO ra3a, OTHOCUTENbHAs BIAKHOCTH BO3/yXa,
KIIJ waeanpHOro TEIUIOBOTO MABWTATENS; SJIEKTPUYECKOE II0JE, HANPSKEHHOCTh
BJIEKTPUYECKOTO TMOJIsI, HANPSHKEHHOCTH IMOJS TOYEHHOrO 3apsia MW 3apsSKEHHOTO
mapa B BaKyyMe€ U B JUIJIEKTPUKE, ITOTEHIMAN 3JIEKTPOCTATUYECKOrO I0JIs, PA3HOCTh
MOTEHIMAJIOB, JJIEKTPOABWKYIIAs CUJla, CUJla TOKA, HANPSHKEHHWE, MOIIHOCTHh TOKa,
JJEKTpUYECKass €MKOCTh INUIOCKOIO KOHJIEHCATOPa, COIPOTHUBIICHHE YYacTKa LENH C
MOCIEAOBATEbHBIM W MAapaJJICIbHBIM  COCIMHEHUEM  PE3UCTOPOB,  SHEPTHUs
3JIEKTPUYECKOTO MOJII KOHAEHCATOPA;

® O0BSICHATH OCOOEHHOCTH TPOTEKAaHUS (U3UYECKUX SIBIICHUN: MEXaHUYECKOE JIBIKCHHE,
TEIUIOBOE JBMKEHHME YacTHI] BEIIECTBa, TEIJIOBOE paBHOBeECHE, OpPOYHOBCKOE
neuwkenne, auddysus, ucnapeHue, KHUICHHE W KOHJEHCAIMs, IUIaBIIEHHE W
KpUCTAJUIN3aLUs, HANpPaBJIEHHOCTD TEIUIONEepEeIayH, JJIEKTPU3ALIUS Tell,
SKBUIIOTEHIMAJIBLHOCTD IIOBEPXHOCTH 3aPSKEHHOTO MMPOBOIHUKA;

¢ IPOBOJIUTH HMCCIIEJOBAHNUE 3aBHUCHUMOCTH OJHOW (DU3MYECKOW BEIHYMHBI OT APYTOil C
HCIOJIb30BAHUEM TIPSAMBIX H3MEPEHUM, NpPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(buKcUpOBaTh pPe3yNbTaThl MOTYYECHHONW 3aBUCHMOCTH (PU3NYECKUX BEIUYMH B BHJIE
rpaguKkoB ¢ y4€Tom
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aOCOJIIOTHBIX ~ TOTPEIIHOCTEH HM3MEpPEHWH, JejaTh BBIBOJBI IO  pe3yJbTaTaM
HCCJICIOBAHUS;

¢ IPOBOJINTh KOCBEHHBIC HW3MEPEHHUS (U3UYECKUX BEIMYHMH, IPU OSTOM BBIOMpATh
ONTUMAIBHBIA METOJ W3MEPEHHUs, OLCHUBATh aOCOJIIOTHBIE W OTHOCHTEIIHHBIC
MOrPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHHIA;

® [IPOBOJIUTH OIBITHI MO MPOBEPKE MPEIT0KEHHOW TUIIOTE3bl: TUIAHUPOBATH SKCIIEPUMEHT,
coOMpaTh IKCIIEPUMEHTAILHYIO YCTAHOBKY, aHATM3UPOBATHIIOTYYCHHBIE PE3yIbTAThI U
JIeJIaTh BBIBOJI O CTATyCE MPEIJIOAKEHHON TUIIOTE3bI;

e cOOMIOaTh MpaBwia 0E30MacHOr0 TPyJa IMPU MPOBEICHUM HCCIICIOBAHMH B paMKax
y4e0HOro SKCIIEpUMEHTA, MPAKTUKYMa U y4eOHO- MCCIIEOBATEIBCKONH U TMPOSKTHOM
NESATEIbHOCTH C WCIOJh30BAaHUEM H3MEPUTEIBHBIX YCTPOMCTB W JIA0OPATOPHOTO
000pyI0BaHUs;

e periaTh pacyETHBIC 33J1a4M C SIBHO 3aJIaHHOM M HESIBHO 3aJIaHHON (PU3HYECKOU MOJICTIBIO!
HAa OCHOBAaHHWHM AaHAJIM3a YCIOBUS OOOCHOBBIBATH BHIOOP (DM3MUECKOH MOIECIH,
OTBEYAIONICH TpeOOBaHUSAM 3aa4H, IPUMEHATHh (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTyNaThl (U3UYECKUX TEOPHM MpPU HCHOIB30BAHUM MATEMATHUYECKUX METOJOB
pellieHuss 3ajad, MNPOBOJUTH pPacu€Tbl HAa OCHOBAHMM MMEIOIIMXCS JIaHHBIX,
AHAIM3UPOBATh PE3YJIbTaThl M KOPPEKTUPOBATh METOJbI pEIICHUsT ¢ Y4ETOM
MOJIyYEHHBIX PE3YJIbTATOB;

e peliaTh KaueCTBEHHBIC 3a7aud, TPEOYIOIIMEe NMPUMEHEHHUS 3HAHWN M3 Pa3HbBIX pa3liesioB
Kypca (U3UKHM, a TaKKe HMHTETpaliyd 3HAaHUW U3 JIPYTUX TPEIMETOB €CTECTBEHHO-
Hay4YHOTO IIMKJIa: BBICTPAMBATh JIOTMUECKYIO IIETIOYKY PACCYXKJIEHUU C OMOpoil Ha
W3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTUH (PU3NUUECKUE SIBIICHUS;

® IICTIOJIb30BaTh TEOPETUUYECKUE 3HAHUS Ul OOBSCHEHUS OCHOBHBIX NMPHUHIIUIIOB PabOTHI
W3MEPUTEIIBHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTBU TEXHOJOTHUUECKHUX MTPOIIECCOB;

e IPUBOIUTH MIPUMEPHI BKIIaJ]a POCCHICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE MPOIECCOB OKPYXAIOIIETO MHpa, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIL;

® AHAJIU3UPOBATH U OIICHUBATH MOCEACTBUSL OBITOBON M MTPOU3BOCTBEHHOM JEATEIHHOCTH
YeNoBeKa, CBA3AHHOW C (DM3MUECKMMH TMPOIeCCaMHU, C TO3MUIMI DKOJOTUYECKOU
0€30MacHOCTH, TMPEICTaBICHU O palUOHAILHOM MPHPOAOINOIB30BAHUU, a TaKke
pa3yMHOM HCIOJIb30BAHUU JIOCTH)KEHUH HAyKW M TEXHOJOTHH I JaJIbHEHIIEro
Pa3BUTHS YEJIOBEUECKOTO OOIIECTBA;

e IPUMEHSATH pa3MyYHble cOocoObl paboThl ¢ MHpoOpMaueld (pU3NIECKOro COAEpKaHUS C
UCTOJb30BAHUEM  COBPEMEHHBIX HMH(POPMALMOHHBIX TEXHOJOTUH, MpPHU 3ITOM
UCIIOJIb30BAaTh ~ COBPEMEHHbIE  HMH(OpPMAIIMOHHBIE  TEXHOJOTHMH  JJI1  IOMCKa,
nepepaboTKU U TMPEeIbsIBICHUS YyuyeOHOW M Hay4dHO-TIONMYJISpHOW uH(OpManuwy,
CTPYKTYPUPOBAaHUS M HMHTEpIpeTalul HH(GOpMAIMM, TOIYYEHHOH M3 pa3InYHbIX
MCTOYHHUKOB, KpUTHUYECKH aHAJM3UPOBATh MOTy4aeMyro HH(POPMALIMIO U OLIEHUBATh ¢
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE aHallM3a
HCTOYHUKA NH(DOpMAaLINN;

e [IPOSIBIIAITH ~ OPTaHU3AIMIOHHBIE W  IIO3HABATEJIbHBIE YMEHHUS  CaMOCTOSATEIBHOIO
PUOOPETEHUs] HOBBIX 3HAaHUHW B IIPOLECCE BBINOJIHEHUS MPOEKTHBIX U y4eOHO-
HCCIIE0BATENbCKUX padoT;

epaboTaTh B TPYIIE C HCIOJHEHHEM pA3IUYHBIX COLHUAIBHBIX PpOJICH, IUIAHUPOBATH
paboTy TIpymmbl, PaUOHAIBHO pACHpPENeNsaTh MAEATENbHOCTh B HECTaHJAPTHBIX
CUTYyallUsX, alcKBaTHO OLIEHNWBATh BKJIAJ KaXKJOI0 U3 YYAaCTHUKOB I'PYIIBI B PEIICHUE
paccMaTpuBaeMoil MpoOIeMBI;
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e [IPOSIBIIAITH ~ MOTHBAaIMIO K  Oyaymed  mnpodecCHOHANbHOW — JESATENbHOCTH  I10
CMEUUANTBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQHIIS.

K xonmy obyuenust B 11 knacce npenMerHbie pe3yabTaThl Ha yIriayOJIEHHOM ypOBHE JOJKHBI
OTpaXkaThb C(HOPMHUPOBAHHOCTD y O0YUAIOIINUXCS YMEHUH:
¢ [IOHUMATh POJIb GUZUKH B SKOHOMHYECKOM, TEXHOJIOTUYECKOM, COI[MAIBHON U 3TUYECKON
chepax AeATeIbHOCTH 4YeNOBEKa, poJib U MECTO (PU3UKU B COBPEMEHHON Hay4yHOM
KapTUHE MHpa, pOJIb ACTPOHOMUHU B IIPAKTMUYECKON MAESITEIBbHOCTH YEJIOBEKAa U
JAJbHEWIIEM  HAyYHO-TEXHUYECKOM  pa3BUTHUH,  3HAUYEHHE  OIMCATENILHOM,
CHUCTEMATU3HUPYIOIICH, OOBSICHUTEIBHOW W MPOTHOCTHYECKON (GyHKUIMHA (pu3nyeckon
TEOPUU — DBJICKTPOAUHAMUKH, CIEHUATBHOW TEOPHUH OTHOCHUTEIbHOCTH, KBAaHTOBOM
¢bu3uky, ponb GU3NIECKO Teopur B (POPMHUPOBAHHUU TNPEACTABICHUH O (PU3UIECKOM
KapTHHE MHpa, MECTO (HU3MYECKOW KapTUHBI MHpa B OOILIEM pAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPE/ICTABICHUI O PUPO/IE;
® pa3NIUYaTh YCIOBUS MPUMEHUMOCTH Mojenel (PU3NUecKUX Tesl U MPOLECCOB (SIBICHUMN):
OJIHOPOJIHOE D3JIEKTPUUYECKOE M OJHOPOJHOE MAarHWTHOE II0JId, TIapMOHUYECKHE
Koe0aHus, MaTeMaTHYeCKHU  MasTHUK, WCAJIbHBIH MPYKUHHBIA  MAasTHHK,
rapMOHHYECKHE BOJIHBI, HI€aJbHbIA KOJeOaTeNbHbIN KOHTYpP, TOHKAs JIMH3a, MOJIeJeH
aToMa, aTOMHOTO siJIpa U KBAHTOBOW MOJIEIH CBETA;
e pa3MuaTh ycClIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHMMAaTh BCEOOIIMH XapakTep (YHIAMEHTAIBHBIX 3aKOHOB W OrPAaHHYEHHOCTD
HCIOJIb30BAHUS YaCTHBIX 3aKOHOB;

® AHAJM3UPOBATh U OOBSICHATH 3JIEKTPOMArHUTHBIE MPOIECCHl W SBJIEHUS, HCIOJIb3YS
OCHOBHBIE TIOJOXEHUSI M 3aKOHBl DJEKTPOAMHAMMKH U CHEIHAIbHOM Teopuu
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOro 3apsia, cwia Amrepa, cuia
JlopeHna, 3aKOH >JEKTPOMarHUTHOM MHIyKuuHW, mpaBwio Jlenna, cBsa3p O/IC
CaMOMHIYKIUHM B DJIEMEHTE JJIEKTPUUECKON LIEMH CO CKOPOCTBIO M3MEHEHMS CHIIBI
TOKa, OCTYJIAThl CIIEUAIbHON TEOPUH OTHOCUTENBHOCTH DHHIITENHHA);

® AHAIM3UPOBATh U OOBACHATH KBAHTOBBIE MPOLECCHI U SBICHMS, MCIOJB3Ys MOJI0KEHUS
KBaHTOBOM (u3uku (ypaBHeHue OiHmTelHa uid dorodddekra, nepBslii U BTOPOH
noctynatsl bopa, mpuHIMI cooTHOIIEHUs HeomnpenenéHHocTel I'elizenOepra, 3aKOHBI
COXpaHEHUs 3apsJ0BOTO U MAaCCOBOIO YMCEI W SHEPIHM B SIIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

® OMKCHIBaTh (PU3UYECKHE MPOIECCHl U SIBICHUS, UCIOJb3Ys BEIMYUHBI: HAMPSHKEHHOCTD
NEKTPUYECKOTO  MOJIA,  IOTEHIMAl  3JEKTPOCTATUYECKOro  TOJs,  Pa3HOCTb
MOTEHIIMAJIOB, JJIEKTPOJBIKYIAs CHJIA, MHIYKIUS MarHUTHOTO IOJIs, MarHUTHBIN
MOTOK, cujia AMIepa, HHIYKTUBHOCTb, 3JEKTPOABIDKYIIAs CHUJIa CaMOWHIYKIUH,
SHEPrusi MarHUTHOT'O IOJI MPOBOJHUKA C TOKOM, PEISATUBUCTCKUN MMITYJIbC, ITOJIHAS
SHEPIrus, PHEPTusl MOKOsI CBOOOHOM YacTUIIBI, SHEPTUS U UMIYJIbC (POTOHA, MAaCCOBOE
YHUCIIO U 3apsAN A1ipa, SHEPTUs CBA3U AIpa;

® OOBSACHATH OCOOCHHOCTHM TPOTEKAHUS (UBNYECKUX SIBICHUM: 3JIEKTPOMAarHUTHAas
MHAYKIUS, CAMOMHIYKIIMS, PE30HAHC, HHTep(EpEHIUs BOJIH, AU(PPaKIUs, AUCTIEPCHs,
MOJTHOE BHYTpPEHHEe oTpakeHue, porornexrpudeckuit apdexrt (hotodrddekr), anpda-
u  Oera-pacmaisl  sAAep, ramMMma-u3iIydeHHe saep, (U3MUecKue  IMPUHIMIIBI
CIEKTPAJILHOTO aHAJIM3a U pabOTHI J1azepa;

® OIIPENEIATh HANpAaBICHUE HMHIYKIUHM MAarHUTHOIO IOJS IPOBOAHHMKA C TOKOM, CHJIBI
Awmmnepa u cunbl JlopeHiia;

® CTPOMTHh M300pa)k€HUE, CO3[aBacMO€ IUIOCKMM 3€pKajioM, TOHKOW JIMH30H, U
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pPacCUUTBIBATh €r0 XapaKTEPUCTHUKU;

¢ [[PUMCHATL OCHOBOIIOJAraromue aCTpOHOMHUYCCKUC IMOHATUA, TCOPUHU W 3aKOHBI IJIA
aHanu3a W OOBSICHEHUS (U3UYECKUX TMPOIECCOB, MPOUCXOIANIMX B 3BE3IAX, B
3BE3IHBIX CHCTEMaX, B MEKTAJTAaKTUYECKOW cpeze; JBWKCHHS HEOECHBIX Tell,
ABOJIIOLMY 3BE30 U BeeaeHHOM;

® [IPOBOJIUTh HKCCIICIOBAHUE 3aBUCUMOCTEH (PU3MUYECKUX BEJIWYUH C HCIOJIb30BAaHUEM
NPSMBIX ~ M3MEPEHUN, TMPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATh
pe3yJIbTaThl MOJYYEHHOW 3aBUCHUMOCTH

(U3UYECKUX BEJIMYMH B BHUJE TpPaQUKOB C Y4ETOM aOCOTIOTHBIX IOTPEUTHOCTEH
W3MEPEHHH, IeTIaTh BBIBOBI IO pe3yJIbTaTaM UCCIEIOBAHUS;

¢ IPOBOJIMTh KOCBEHHBIC HW3MEPECHHUS (U3UYECKUX BEIMYHMH, TPU OSTOM BBIOMpATh
ONTUMAJBHBIA METOJ W3MEPCHHUsS, OICHUBATh aOCONIIOTHBIE W OTHOCHUTEIHHBIC
MOTPEIIHOCTH MPSIMBIX ¥ KOCBEHHBIX H3MEPECHHUI;

 [IPOBOJIUTH OTBITHI TI0 MPOBEPKE MPEAJIONKEHHON TUIIOTE3bI: IIJIAHUPOBATh YKCIIEPUMEHT,
coOupaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY, aHAIM3UPOBATh MOIYYCHHBIE PE3YJIbTATHI
U JIeTIaTh BBIBOJ] O CTaTyce MPEeUI0KEHHON TUIIOTE3bI;

® OITUCBIBATh METO/IBI TIOJTYUCHUS HAYIHBIX ACTPOHOMUYCCKUX 3HAHU;

e cOOMIO/IaTh TpaBWiIa OE30IIaCHOTO TpyAa TPU TMPOBEICHUU HCCICIOBAHUN B paMKax
y4e0HOT0 KCIEPUMEHTA, MPAKTHKyMa M Y4eOHO- HMCCIICIOBATEIBCKOW M MPOCKTHOU
NESATEIILHOCTH C WCIOJh30BAHUEM H3MEPHUTEIBHBIX YCTPOUCTB H J1a00OpaTOpHOTO
000pyI0BaHUs;

e pemiath pacy€THbIE 33aJa4M C SBHO 33/IaHHOM M HESBHO 33aJJaHHOM (PU3MUYECKON MOJIENbIO:
HAa OCHOBAaHHMHM aHAJIM3a YCJOBHS BHIOMpaTh (HU3UYECKHE MOJICIH, OTBEYAIOIIHEC
TpeOOBaHUAM 3a/1a4¥, TPUMEHSITH (POPMYJIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJIAaThI
(bu3MYECKUX TEOPH MpPU MCIOJIB30BAHUM MaTEMaTHYECKHX METOJIOB peIleHHUs 3a/ad,
MPOBOAUTH PacuéThl HA OCHOBAHHH WMEIOLIUXCS JaHHBIX, aHAIM3UPOBATh PE3yIbTaThl
1 KOPPEKTUPOBATH METOJIBI PEIICHUS C YIETOM MOTyYCHHBIX PE3yJIbTATOB;

e pemIaTh KaueCTBEHHBIC 3a/1adyM, TPEOYIOIINEe MPUMEHEHUS 3HAHWUN W3 Pa3HBIX Pa3JeiioB
Kypca (pu3uku, a Takke WHTETpaliy 3HAHUI W3 JAPYTUX MPEAMETOB E€CTECTBEHHO-
HAyYHOTO IIMKJIA: BBICTPAWBaTh JIOTMYECKYIO IEMOYKY pPacCyXIEHUH ¢ Omopoil Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTUH (DU3UUCCKHUE SBIICHUS;

® ICIIOJTB30BAaTh TEOPETUICCKUE 3HAHUS JII OOBSICHCHHS OCHOBHBIX IPHUHITUIIOB PaOOTHI
M3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTBH TEXHOJOTHYECKHIX MPOIECCOB;

e IPUBO/IUTH TIPUMEPHI BKIIAJ]a POCCHICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HayKd, B OOBSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

® AaHAJIM3MPOBATH M OIICHUBATH MOCIIEACTBUS OBITOBOW U MPOU3BOJCTBEHHON AEATEIbHOCTH
YeJIOBEKa, CBA3aHHOU C (PU3MUECKUMH MPOLIECCAMH, C MO3ULMHA IKOJIOTHUECKOM
0€301acHOCTH, MPEACTABICHUH O PallMOHAIBHOMIIPHPO/IOTIONB30BAaHIH, a TaKXKe
pPa3yMHOM HCHOJIb30BAHUMU JOCTHUKECHUITHAYKH W TEXHOJOTUH ISl JaTbHEUIIEro
Pa3BUTHS YEJIOBEUECKOTO OOIIECTBA;

e IPUMEHATH Pa3JInUHbIe CIOCOOBI padoThl ¢ MHpopManuel (HU3NIECKOrO COJEpIKaHUS C
UCIOJb30BAHUEM  COBPEMEHHBIX HMH()OPMALMOHHBIX TEXHOJIOTUH, MpU 3TOM
UCTOJb30BAaTh  COBpPEMEHHBbIE  HMH(OpPMAIlMOHHBIE  TEXHOJOTMM s TIOMCKa,
nepepaboTKU M IpPeIbsBICHHUS Yy4yeOHOM M HAy4yHO-TIOMYJSpHOM HMH(OpManuy,
CTPYKTYPUPOBAaHUS M HHTEpHpeTalud HH(OpMALMM, IOJIYYEHHOH W3 pa3IUyHbIX
HCTOYHHUKOB, KpUTHUYECKH aHAJU3UPOBATh MOJYy4aeMyr0 HH(POPMALIUIO U OLIEHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWMH, TaK M Ha OCHOBE aHAIM3a
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MCTOYHMKA WH(POPMAIIHH;

e [IPOSIBIISITH ~ OPTaHU3AIMOHHBIC W  TO3HABATEJbHBIE YMEHHUS  CaMOCTOSATEIBHOTO
IPUOOPETEHUs] HOBBIX 3HAHUH B IIPOLIECCE BBINOJIHEHHUS MPOEKTHBIX U y4eOHO-
UCCIIEI0BATENBCKUX PA0OT;

epaboTaTe B TPYIIE C HCIOJHEHHEM pA3IUYHBIX COLHUAIBHBIX POJICH, IUIAHUPOBATH
paboTy TIpymmbl, PpamMOHAIBHO pPACHpPENENsATh ACATEIbHOCTh B HECTaHIAPTHBIX
CUTYyallUsX, aJIeKBaTHO OLIEHUBATh BKJIAJ Ka)KJOI0 U3 YYaCTHUKOB TPYIIIbI B PELICHHUE
paccMaTpuBaeMoi IpoOIeMBl;

e [IPOSIBIISITH ~ MOTHBAIMIO K  Oyaymed  npodecCHOHANbHOW — JIESATEIBHOCTH IO
CMEUUATBHOCTAM (DPU3UKO-TEXHUYECKOTO TPOQHIIS.
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TEMATHY
ECKOE
IIJIAHUPO
BAHMUELO0
KJIACC
KoauvecTBo yacoB DJ1eKTpPO
Ne HaumeHoBaHue pa3/ie/ioB U TeM HHBIE
n/n NPOrpamMMbl Bceero Kontpo | IlpakTn (uudpos
JbHbIE yeckue )
padoTsl | padoThI oGpazosa
TeJbHbIE
pecypcsbl
Pa3znen 1. HAYYHBIM METO/ IIO3HAHUSI ITIPUPOIbI
1.1 Hayunbiif MeTo1 TO3HAHUS IPUPOIBI 6
Hroro mno pazueny 6
Paznea 2. MEXAHUKA
2.1 KunemaTtuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO Tena 5 1
2.4 3aKOHBI COXPAaHEHUS B MEXAHHUKE 10 1
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOAUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15
3.2 TepmonnHamuka. TennoBble MalIMHBI 20
33 ArperaTHble cOCTOSIHUS BellecTBa. Pa3oBbie 14 1
MEPEXOIbI
Hroro no pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
41 DNEeKTpUUEcKoe MoJje 24 1
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4.2 IToCTOSIHHBIN IEKTPUIECCKUN TOK 24
4.3 Toxu B pa3Iu4HbBIX cpeax 6
Hroro 1o pazaeny 54
Paznen 5. PUSHUECKHUN MPAKTUKYM
5.1 ®u3nyecKuil IpaKTUKyM 16 16
Hroro 1o pazaeny 16
PesepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 16




35

11 KJIACC

KouunvecTBo 4acoB dJeKTp
HaumeHoBaHue pa3/iesioB U TeM OHHBIE
Ne n/n NporpaMMsl Bceero Kontpo | Ilpa (undpo
JIbHbIE KTH
Bble)
padoThl | 4Yeck 0Bpaso
ue BaTejb
pado HbIE
ThI pecype
bl
Paznen 1. 3JIEKTPOJANHAMUKA
11 MaruauTHoe nosie 14
1.2 DneKTpOMarHuTHast UHAYKIIHS 13 1
Htoro no pazueny 27
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
2.1 Mexanunyeckue KoebaHus 10
2.2 DneKTpOMarHUTHBIE KOJIEOaHUsI 15
53 MexaHn4ecKue 1 3JeKTPOMarHuTHbIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no paszneny 5
Paznen 4. KBAHTOBAS ®U3UKA

41 KopmyckyisipHO-BOTHOBOH Tyallui3m 15

4.2 ®duzrka aToma

4.3 dwu3mMKa aTOMHOTO SIpa ¥ AJIEMEHTAPHBIX
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YACTHIL

Hroro no pazneny

25

Pazgen 5. 3JIEMEHTBI ACTPOHOMMUU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMUH B aCTPOPU3UKHU 12
Hroro 1o pazaeny 12
Pa3nen 6. PUSHUECKH TIPAKTUKYM
6.1 ®u3nyecKkuil NpakTUKyM 16 16
Htoro mo pazueny 16
Pa3nen 7. OBOBLIAIOIIEE IOBTOPEHHUE
Cucremarusanus U 00001IeHne
71 NPEMETHOTO COJICPYKAHHS U OIIbITa 15
' JESTSIILHOCTH, TPHOOPETEHHOTO TIPH
n3ydeHnn kypca ¢usuku 10 — 11 xnaccos
Hroro no pazneny 15
PeszepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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KasiengapHo-TeMaTn4eckoe NJIAHUPOBaHUe
1o yueOHOMYy Kypcy «DPu3uka»
10 kanacc (yriy0JieHHbIH YPOBEHb)
Ha 2023-2024 yyeOHbIH roj
(5 4acoB B HeJeJII0 COIVIACHO 0A3MCHOMY Yy4eOHOMY IJIAHY)

Ne m\in Tema Kon- | laramo | [ara
BO TUIaHy o
4acoB baxry
1 Oduznka — pyHIaMeHTalIbHAS HAayKa O IPUPOJIE 1
2 HayuHbIii MeTOJT TO3HAHUS K METOIBI HCCIICIOBAHUS 1
(U3HYECKUX SIBJICHUN

3 DKCIIEPUMEHT U TEOPHUs B IPOIIECCE MO3HAHMS TPUpoasl. | 1
HabmroneHue u 9KCriepuMeHT B U3HKE

4 Crioco0b1 m3mMepeHns GU3NIECKUX BETUINH 1

5 AOCOIIOTHAS 1 OTHOCHTENIbHAS TIOTPEIIHOCTY U3MepeHuid | 1
(UBHYECKUX BEITNIMH

6 MopenupoBanue B pusuke. Poib 1 MecTo GU3HKHU B 1

(bopMHpPOBaHNN COBPEMEHHOW HAYYHOH KapTHHBI MUPA, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOAEH

7 Mexanunueckoe nmxenue. CrucreMa OTcUYeTa. 1
OTHOCUTETBHOCTh MEXaHWYEeCKOTO NBIKeHUS. [Ipsmas u
oOpaTHas 3a/1a4u MEXaHUKH

8 Panuyc-BekTop MarepralbHOM TOUKH, €T0 MpoeKuu Ha | 1
ocu koopauHat. Tpaekropus. [lepememenue. CKkOpocTb.
WX npoekiuu Ha OCU KOOPJIMHAT

9 PaBHOMepHOE npsiMonuHeliHoe nBukenue. ['papuueckoe | 1
OINKCaHHE PABHOMEPHOI'O NPSIMOJUHEHHOr0 TBUKEHUS

10 CrnoxxeHue nepeMenieHnii 1 ckopocteil. Permenne 3aqau 1

11 HepaBHoMepHOE 1BM>KeHHE. MTHOBEHHAsI CKOPOCT. 1
VYckopenue. [psMmonuHeliHoe IBM)KEHUE ¢ TOCTOSHHBIM
YCKOPEHHUEM

12 I'paduueckoe onucanue NPSIMOIUHEHHOTO JBUKESHUS C 1
MIOCTOSIHHBIM YCKOPEHHUEM

13 CBoOonHOe majieHune. Y CKopeHrne CBOOOHOTO TaICHNS. 1

3aBUCHUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHH U UX rpaduKu

14 JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY 1
15 Bxoanast KOHTpoJIbHAsA padoTa 1
16 KpuBonuneitnoe numxenue. JIBrmkeHrne no okpykHoctu. | 1

YrnoBas u JIMHENHAsA CKOpocTh. [lepuoxa u wacrora.
L{eHTpOCTPEMHUTENBHOE U TTOJTHOE YCKOPEHUE

17 KonTpoubsHas pabora Nel no teme "Knnemaruka' 1

18 IIepsbiit 3axk0oH HproTona. MHEpLMaIbHBIE CUCTEMBI 1
otcuéta. [Tpunuun otHocutenbHOCTH ["anues.
Heunepuuanbable CHCTEMBI OTCUETA

19 Cwuita. PaBHOnelicTBYIOIIAs cuia. Bropoit 3akoH 1
Hrrorona. Macca

20 B3aumopeiictBue Ten. Tperuit 3akon HeroToHa 1
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21 [IpuHnun cynepnosunuu cwi. Pemenue 3anay Ha
IpUMeHeHue 3akoHOoB HproToHa

22 3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJIEHTHOCTh
IPaBUTALMOHHON M MHEPTHOU MaccChl

23 Cuna TsDKeCTH M YCKOPEHHE CBOOOHOTO TaICHUS

24 JIB>keHrne HeOECHBIX Te M MX UCKYCCTBEHHBIX
cyTHUKOB. [lepBast kocMuyeckast CKOpOCTb. 3aKOHBI
Kennepa

25 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena

26 Cuna tpenus. [Ipupona u BuasI cuil TpeHus. JBrxeHnue B
KUJKOCTHU U Ta3e ¢ yUETOM CUJIbl CONPOTUBIICHUS CPEIbl

27 Jasnenue. 'mapocratuueckoe napinenue. Cuiia
Apxumena

28 AbGcomoTHO TBepaoe Teino. [TocTynaTenbsHoe u
BpalllaTeIbHOE JIBIKEHUE TBEPJIOTO Tea

29 MoOMEeHT cuiIbl OTHOCHTENIBHO OcH BpamieHus. [lnedo
CHJIBI

30 CrnoxeHune Cul, MPUIIOKEHHBIX K TBEpAOMY Teiry. LleHTp
TSOKECTH Teja. Y CIOBUS pPaBHOBECHS TBEPAOTO Tela.
Bubl paBHOBeCHs

31 Pemenue 3amnau

32 KonTpoJsbHnas padora Ne2no teme " Ilunamuka.
CraTnka TBepaoro rejaa"

33 Hmnynbe MmaTepraabHON TOUYKH, CUCTEMBI MaTepHAbHBIX
Touek. L{eHTp Macc cucTeMbl MaTepHATbHBIX TOUYEK.
Teopema 0 IBHYKEHMH LIEHTPa Macc

34 NmMiynbe cunbl 1 UISMEHEHHE UMITyJIbca Tesla. 3aKOH
COXpaHEeHMs UMIyJbca. PeakTUBHOE IBMKEHUE

35 MOMEHT UMITyJIbCa MaTePUAITbHOW TOYKH.
[IpencraBiaeHne o COXpaHEeHMH MOMEHTa UMITYJIbCa B
IIEHTPAJIbHBIX TOJISIX

36 Pemenue 3anau

37 PaGora cuiibl Ha MaOM U Ha KOHEYHOM MEpPEMEIIECHUN.
I'paduueckoe mpenacrapiaeHre padboThl CHITbl. MOITHOCTD
CHUTBI

38 Kunernueckas sneprusi. Teopema 00 U3MeHEHUH
KMHETUYECKOM SHEPrUU MaTepPUAIIbHON TOUKH

39 [ToTeHIIMaNbHBIE U HEMOTEHIINAIBHBIE CUIIBI.
IToreHmanpHas 3Heprusi. Bropas kocmuyeckasi CKOpOCTh

40 Tperbsa kocMuyeckasi ckopocTb. CBsi3b pabOThI
HEMOTEHIUAIBHBIX CHJI C U3MEHEHHEM MEXaHHYECKOU
SHEPIHH CUCTEMBI TeN. 3aKOH COXPAHEHUS MEXaHUYECKON
SHEpPruu

41 VYrpyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHEHUE
bepHyiun 1151 neabHOM JKUIKOCTH

42 KontposbHas padora Ne3 no teme ""3aKoHbl
cOXpaHeHMsl B MexaHuke"

43 Pa3zBuTtre npeacTaBieHuit 0 MPUPOJIE TETUIOTHI.

Ocnosuble nonoxxenuss MKT. [Tuddysus. bpoyHoBckoe
JIBIDKCHUE
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44 Crpoenue ra3000pa3HbIX, )KUJIKUX U TBEPAIX Tell. 1
XapakTep JBUKCHUS U B3aUMOJICHCTBHS YaCTHI]
BEIIIECTBA

45 Macca u pazmeps Mosieky (aromoB). KonnuecTBo 1
BemecTBa. [locTostnnas ABorajapo

46 Temneparypa. TemoBoe paBHoBecue. [llkana Lenbcust 1

47 Pemenue 3agau 1

48 WneanpHblii ra3. 'a30Bble 3aKOHbBI 1

49 VYpasuenue MenneneeBa-Knaneiipona. Pemmenue 3amau 1

50 AoOcomoTHas Temriepatypa. 3akoH JlanpToHa 1

51 M3omporiecchl B HacaIbHOM ra3e ¢ TOCTOSHHBIM 1
KOJINYECTBOM BEIIECTBA

52 I'paduyeckoe npeacraBieHue U30MPOIECCOB: U30Tepma, | 1
n30Xx0pa, n3obapa

53 OcnoBHoe ypaBHeHue MKT 1

94 Pemenue 3anau 1

95 CBs13b a0CONIOTHON TeMIepaTyphl TepMOAUHAMUUecKkorn | 1
CUCTEMBI CO CpelHel KHHETHYECKON IHEepruei
MOCTYTATENIFHOTO TEIIOBOTO JIBUIKECHUS €€ YacTHIL

56 O060011IeHNE U CUCTEMATU3AaIUs 3HAHUI 10 TEME 1
"OcnoBbel MKT"

57 KonTpoabsHnasi padora Ned no teme "OcHoBbl MKT" | 1
58 TepmoanHaMuueckas cucTemMa. 3aJaHrue BHEITHUX 1
ycnosuii s T/1 cuctemsl. BHelIHME U BHYTpEHHUE

napameTtpsl. [Tapamerpsr T/l cuctemsl kKak cpeHue
3Ha4YeHHUs BEIMYMH, OMUCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

59 HyneBoe Hauano repmoanHamuku. CaMonpou3BoJIbHAS 1
penakcarysi T/l cHCTeMBI K TEIUIOBOMY PaBHOBECHIO

60 Mojenb UeanbHOro ra3a B TEpMOIMHAMUKE. Y CIIOBHS 1
IIPUMEHUMOCTH 3TON MOJIEIIN

61 VYpaBuenue MenneneeBa-Knaneiipona u Belpaskenue s | 1
BHYTPEHHEHN YHEPTUU

62 Brlpaskenue a5t BHyTpeHHEH 3HEPTUU 0JIHOATOMHOTO 1
ueanbHOro raza. KBazucraruueckue U HeCTaTUYECKHE
TIPOIIECCHI

63 OnemeHTapHas paboTa B TepMoauHaMuke. Beruncnenne | 1
paboTsl o rpaduKy nporecca Ha pV-auarpamMme

64 Tennonepenaya kak crocod U3MEHEHUS! BHYTPEHHEH 1
sHepruu T/] cuctemsl 0e3 coBepiieHus: paboThI

65 KonBexkuusi, TEII0NPOBOJHOCTD, U3TYyUEHUE 1

66 KomnuectBo Termnorsl. TemmoéMKocTh Tena. YaenpHas 1 | 1
MOJISIpHAs TEIUIOEMKOCTH BEIeCTBA. Y IebHas TeIIoTa
CrOpaHHusl TOTUIMBA

67 Pacuér xonudecTBa TEIUIOTHI IIPU TEILIONEPEIaye 1

68 [Tonsitue 06 amnabaTHOM mporiecce. [1epBrIii 3akoH 1
TEPMOJIMHAMHKHI

69 KonuyectBo TemnoTs! u paboTa Kak Mepbl H3MEHEHHS 1

BHYTpeHHel sHeprun T ]I cucteMbl
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70 BTOpoi1 3aKOH TEpMOIMHAMUKH JUIsl PABHOBECHBIX U 1
HEPaBHOBECHBIX MpolieccoB. HeoOpaTuMocTh pUpOIHBIX
IPOIIECCOB

71 [Tpunnune! aeiictBus TernoBbix MammH. KITJ Bropoit 1
3aKOH TEPMOJUHAMUKH JJIs PABHOBECHBIX U
HEPaBHOBECHBIX IMpolieccoB. HeoOpaTuMocTh IpUpOIHBIX
IIPOIIECCOB

72 MakcumanbHoe 3Hauenune KIT. [uxa Kapao 1

73 Pemenwue 3amau 1

74 DKOJIOTMYECKHE aCTIEKThI HCITOJIb30BAHHS TETUIOBBIX 1
nsurareneil. TemnoBoe 3arpsi3HEHUE OKPYKAOUIEN CPEAbI

75 Pemienue 3amau 1

76 O060011IeHNE U CUCTEMATU3ALUs 3HAHUH 10 TEME 1
"Tepmonunamuka. TemioBble MalTUHBL"

77 Kontpoabnas padora Ne5 mo reme "Tepmogunamuka. | 1
TenJioBble MAIIMHBI

78 [TapooOpa3oBanue u KoHAeHcalus. Mcrapenue u 1
KHIICHUE. Y IelbHAsI TeIUIOTa Mapo00pa30BaHUS

79 HacpltieHHbIe M HEeHAChIIEHHBIE Tapbl. KauecTBeHHas 1
3aBUCHMOCTH TUIOTHOCTH ¥ JIaBJICHUS HACHIIICHHOTO mapa
OT TeMIIePaTyphl, UX HE3AaBUCUMOCTh OT 00bEMa
HACBIIICHHOTO TIapa. 3aBUCHMOCTh TEMIIEPATYPBI
KHUIICHHUS OT JaBJICHHUS B KUJKOCTHU

80 BnaxHocTh Bo31yxa. AGCOIOTHAS U OTHOCHTEIBHAS 1
BJIQXKHOCTh

81 Pemenwue 3amau 1

82 Tsépmnoe teno. Kpucrammmueckue u amopQHbIe Tena. 1
AHU30TPOMUS CBOMCTB KPUCTAIIIOB

83 [TnaBneHne u KpucTaUTH3aNMs. Y IelIbHAS TETUIOTa 1
iaBneHus. Cyonumarus

84 Hedopmaruu TBEpAOTO Tena. PacTshkeHue u cxaTue. 1
Casur. Moayns FOnra. Ilpenen ynpyrux aedopmaruit

85 TermoBoe pacmpeHne KUAKOCTEN U TBEPABIX TEN. 1
AHTrapMOHHM3M TEIUIOBBIX KOJICOaHUI YaCTHI] BEIIECTBA

86 [TpeoOpa3zoBanue 3HEPTHH B (PA30BBIX IMEPEXoaax 1

87 VYpaBHeHUe TeIoBoro 6ajganca 1

88 Pemenue 3amau 1

89 [ToBepxHOCTHOE HaTsDKeHHE. KanmuisipHbIe sSIBICHUSI. 1
JlaBiieHre 101 UCKPUBJICHHOMN MOBEPXHOCTHIO )KUIKOCTH.
@Popmyina Jlamnaca

90 O06o01IeHre U crucTeMaTU3alys 3HaHU| TI0 TeMe 1
"ArperaTtHble cocTosiHU BemecTBa. Pa3oBble nepexoisl”

91 KonTposbHnas pabora Ne6 no teme "ArperatHbie 1
cocTosinus Beniecta. Ma3oBblie nepexoanbl'

92 DnexTpuzanus Tel U €€ MpOosBICHUA. JINEKTPUIECKUN 1
3apsia. J{Ba BUla 3JEKTpUUECKUX 3apsaoB. [IpoBogHUKH,
JUDJICKTPUKH U TIOTYTIPOBOTHUKHU

93 DIeMEHTAPHBIN JIEKTPUUIECKUM 3apsia. 3aKOH 1
COXPaHEHHUS IEKTPUUYECKOTO 3apsijia

94 B3anmopeiicTBue 3apsnoB. Touednsie 3apsiapl. 3aKOH 1
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Kyiona

95 Pemenue 3amau 1

96 Onexrpuueckoe moie. Ero nefictBue Ha 31€KTpUIECKUe 1
3apspl

97 Hanpsoxéanocts anekrpuueckoro nois. [Ipoousnii 3apsa. | 1
JIvHuM HaNPsKEHHOCTH AJIEKTPUIECKOTO TIOJIS.
OmHOPOIHOE NIEKTPHUECKOE TOJIE

98 [ToTeHIMambHOCTB 3IEKTpOCTaTHIecKoro moiist. Paznocts | 1
NOTEHIMAJIOB U HAIPSKEHHE

99 [lorennmansHast SHEPTH 3apsiia B JEKTpocTaTHIeckom | 1
nose. [ToTeHIman 3JIeKTpoCTaTHYeCKOro OIS

100 CBs13b HAPSHKEHHOCTH MOJISL U Pa3HOCTH MOTEHIINAIOB 1
JUISL 9JIEKTPOCTATHUECKOT'O TOJIS

101 [IpuHIHKN cynepno3uuuu JIEKTPUIECKUX MTOJIEH 1

102 Pemenue 3amay 1

103 [Tone Toueunoro 3apsiaa. [Tone paBHOMEpHO 3apsykeHHOM | 1
chepsl

104 [Tosie paBHOMEpHO 3apsiKeHHOrO 1o 00bEMY mmapa. [Tone | 1
PaBHOMEPHO 3apsKEHHOW OECKOHEYHOM IIIOCKOCTH

105 [TpOBOJTHUKH B AJIEKTPOCTATUYECKOM IT0JIE. Y CJIOBUE 1
paBHOBECHS 3apsI0B

106 JIN3IIeKTPUKY ¥ OTYITPOBOAHUKY B 1
NIEKTPOCTATHYECKOM TI0JIE

107 Konzaencarop. D1neKTpoEMKOCTh KOHAEHCATOPA. 1
DIeKTPOEMKOCTb IIIOCKOTO KOHACHCATOPA

108 [TapamienpHOE COEIMHEHNE KOHIEHCATOPOB 1

109 [TocenoBarensHOE COCTMHEHNE KOHICHCATOPOB 1

110 OHeprus 3apsHKEHHOT0 KOHAEHCATopa 1

111 Pemenne 3amau 1

112 JIBr>keHre 3apsSKEHHOW YaCTULIBI B OJTHOPOJHOM 1
IEKTPUUECKOM T0JIe

113 Pemienue 3anau 1

114 O00011IeHIE U CUCTEMATU3ALUs 3HAHUI 10 TEME 1
"Dnekrpuyueckoe nose"

115 KonTpoubHas pabora Ne7 nmo teme '"JiiekTpuieckoe 1
noJje"

116 Cuiia Toka. [TocTosiHHBIN TOK. Y CIOBHS CYILIECTBOBAHMS 1
TIOCTOSTHHOTO JIEKTPHUYECKOTO TOKA

117 Wcrounuku Toka. Hanpsxenne n 9/1C 1

118 3akoH OMa AJ1s1 yJacTKa LEenH. DJIEKTPUIECKOe 1
COIIPOTHBIICHUE

119 3aBUCHMOCTh COMTPOTUBIICHUS OJJHOPOTHOTO MPOBOJHUKA | 1
OT €T0 JUITMHBI U TUIOMIA/IN TIONIEPEYHOTO CEUCHUS

120 Y aenbHOE COMPOTUBIICHHE BelecTBa. PemeHue 3ama4y 1

121 [TocnenoBarensHOE, MapaIeIbHOE, CMEIIAaHHOE 1
COEIMHEHHUE NMPOBOIHUKOB

122 Pacuér pa3BeTBNE¢HHBIX MeKTpuueckux 1ene. [Ipasuna | 1
Kupxroga

123 Pemenue 3amau 1
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124 Pabora snexrpuueckoro Toka. 3akon Jxoyns —Jlenna 1

125 Pemenue 3amau 1

126 MomHoCTh 3JeKTpUYEeCcKOoro Toka. TemnoBas MOIHOCTh, | 1
BblJIeJIsieMasi Ha PE3UCTOpe

127 Pemenue 3anau 1

128 OJIC u BHyTpEeHHEE CONPOTHUBIICHUE HCTOYHHKA TOKA 1

129 3akon OMa 1J1s MOJTHOM (3aMKHYTOM ) SJIEKTPUIECKOM 1
LeTH

130 Pemenue 3anau 1

131 MoIHOCTh HCTOYHUKA TOKA 1

132 KopoTkoe 3ampikaHne 1

133 Konnencarop B 1enu NocTOSIHHOTO TOKa 1

134 Pemenue 3amay 1

135 Pemenne 3amau mo reme "[10CTOSHHBIIM 2JIEKTPUUECKHMA 1
TOK"

136 Pemenue 3amad mo reme "[10CTOSHHBIN 3JIEKTPUYECKUNA 1
TOK"

137 Pemenne 3amad o reme "[10CTOSHHBIN 2JIEKTPUUECKHMA 1
TOK"

138 O060011IeHNE U CUCTEMATU3AaIUs 3HAHUI 10 TEME 1
"ITocTOsIHHBIN 31EKTpUYeCKUil TOK"

139 KonTtposbHnas padora Ne 8 nmo teme " [locTossHHBIH 1
JIeKTpUYecKuii TOK"

140 OneKTpudeckas MpOBOAUMOCTD PAa3JINYHBIX BEILECTB. 1
DnexTpuueckuil TOK B MeTajuiax. CBepXIpoBOAMMOCTh

141 DNEeKTpUUECKU TOK B pacTBOpPax M pacriiaBax 1
ANEKTPOIUTOB. 3aKoHbl Papajies sl DISKTPOIIN3a

142 DnexTpuueckui Tok B razax. [lmazma 1

143 DeKTpudecKuil TOK B Bakyyme. BakyyMmHbie mpuOopbI 1

144 DNEKTPUUECKUN TOK B OJTYIIPOBOJHUKAX 1
[TosynpoBoAHUKOBBIE TPUOOPHI

145 ®uznyeckuil NpakTUKyM 10 TeMe "3HaKOMCTBO C 1
udpoBoii 1aboparopueii no ¢usuke. [pumepsr
U3MEpeHUsT PU3NIECKUX BEITHUUH ITPH TOMOIIN
KOMITbIOTEPHBIX AATUUKOB"

146 ®u3nueckuil NpakTUKyM 1o teme "M3yuenne 1
HEPaBHOMEPHOTO JIBUKEHUS C LIENIbIO ONpeIeIeHUs
MTIHOBEHHOM ckopocTu"

147 ®uznyeckuil npakTukyM no teme "HccnenoBanue 1
3aBHCHMOCTH ITyTH OT BPEMEHH TPU PaBHOYCKOPECHHOM
IBHOKeHUN"

148 @uznyeckuil NpakTukyM 1o teme "M3mepenue 1
YCKOPEHHsI CBOOOTHOTO TajeHus"

149 ®uznyeckuil npakTukyM 1o teme "M3yuenue nuxenus | 1
TeJa MO OKPY>KHOCTH C MTOCTOSTHHOM 110 MOJYJTIO
CKOpOCTHIO"

150 ®dusndeckuit npakTUkyM 1o teme "M3mepenue 1

PaBHOJCHCTBYIOIIEH CUJIBI TIPU IBUKEHUU OpycKa Mo
HAKJIOHHOM INIOCKOCTH"
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151 ®uznueckuil npakTukyM no reme "Hccnenosanue
3aBHCUMOCTH CHUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPY>KUHE
U pE3UHOBOM 00pasiie, OT ux aedopmanun’

152 ®dusndeckuit npakTUKyM 1o teme "M3mepenue
K03 pHLIMEHTA TPEHUS 110 BETUUYHUHE YTIIOBOTO
kod(ddurmenta 3apucumoctu Frp(N)"

153 ®uznyeckuil npaktukyM no teme "HecnenoBanue
yCIIOBUI paBHOBECHS TBEPIOTO Tela, UMEIOILEr0 OCh
BparieHus"

154 ®dusndeckuit IpakTUKyM 1o Teme "M3mepeHue ummybca
T€Ja [0 TOPMO3HOMY ITyTH"

155 Ouznyeckuil mpakTukyM o teme "M3ydenue
MU30TEPMHUYECKOTO Tporiecca ( UCIoJIb30BaHue U(POBOH
nabopaTopun

156 Ouznyeckuil mpakTukyM o teme "M3mepenue yaenbHoi
TernoéMKocTu"

157 Ouznyeckuil mpakTukyM o teme "M3mepenue yaenbHoi
TEIUIOTHI TIJIaBJICHUS JIbaa"

158 Ouznyeckuil mpakTukyMm o teme "Pacnpenenenue
PA3HOCTH MOTEHIMAIOB (HAIIPSDKEHUS) IPU
MOCIIEA0BATEIbHOM COSTMHEHNH KOHIEHCATOPOB"

159 ®uznyeckuil npakTukyM no teme "M3mepenue
YAETBHOTO COMPOTUBJICHHUSI POBOTHUKOB"

160 ®uznyeckuil npaktukyM no teme "Habmonenue
aneKTponnsa”

161 O6o011eHre U cucTeMaTu3alis 3HaHU 1o TeMe
"Kunemartuka"

162 OO0o001IeHre ¥ CHCTeMAaTU3alns 3HAHUN 110 TeMe
" [lmnamuka"

163 O00011IeHNE U CUCTEMATH3aIUs 3HAHUI 110 TEME
"CraTtuka TBEpa0ro Tena”

164 . O0001IEeHne 1 cucTeMaTU3alMs 3HAHNH 110 TEME
"3aKOHbBI COXpaHEHUsl B MEXaHUKe"

165 . O0001IEeHne U cucTeMaTU3alMs 3HAHNH 10 TEME
"OCHOBBI MOJIEKYJIIPHO-KHHETHYECKON TEOpHUH"

166 O000I11IeHNE U CUCTEMATH3ALMs 3HAHUH 10 TEME
"Tepmoaunamuka. TemnoBsie MalIMHb!"

167 O000I11IeHNE U CUCTEMATH3ALMs 3HAHUH 10 TEME
"ArperatHblie coctosiHus BemecTBa. DazoBeie nepexoas!”

168 O00011IeHNE U CUCTEMATH3ALUs 3HAHUH 10 TEME
"Dnekrpuyueckoe nose"

169 . O0001IeHne U cucTeMaTU3alMs 3HAHNH 110 TEME
"[TocTOsIHHBII 37eKTpUUECKUN TOK"

170 I'onoBasi KOHTpPOJIbLHAsE padoTa

[IpomexyTounas aTTectanus. Y4eT 00pa30BaTEIbHbBIX
NOCTHKEHUU
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