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IHHOACHUTEJBbHAA 3AIINCKA

[Tporpamma no ¢usuke Ha ypoBHE CpeqHEro odiiero oopazoBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH W TpeOOBaHMM K pe3ylibTaTaM OCBOSHHS OCHOBHOHM 00pa3oBaTeiIbHON MPOTrpaMMBI,
npeacraBieHHblx B PI'OC COO, a Ttakke ¢ yuérom ¢denepanbHOW pabodeid MporpaMmbl
Bocriutanus 1 Konnenuuu npenonaBanust yueOHoro npeamera «®dusnka» B 00pa3oBaTebHBIX
opranmsaiusx Poccuiickoit  denepanuu, peanusyroLUIMX OCHOBHbIE — 00pa3oBaTelIbHbIE
IIPOrPaMMBI.

[Tporpamma no usuke onpenenser 00g3aTeabHOE IPEIMETHOE COAEPKAHNE, YCTAaHABINBACT
PEKOMEHIYeMYIO MOCIIeIOBATEIbHOCTh H3YyUCHUS TEM M Pa3ZIesioB YUeOHOTO MpeaMeTa ¢ yueTom
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro Ipolecca, BO3PaCTHbBIX
ocoOcHHOCTEH oOywarommxcsi. [Iporpamma mo ¢usmke AT MPEACTaBICHHE O IEsX,
coJiepKaHuu, o01Iel cTpaTeruu o0yueHus, BOCHUTaHUS U Pa3BUTUS 00y4aroIIMUXCsl CpeACTBaMU
yueOHoro npeamera «Pusnkay Ha yriryOJI€HHOM YpOBHE.

N3yuenne kypca GU3MKH yriayOJIEHHOrO YpOBHS IIO3BOJISIET pealM30BaTh 3aJaud
npodeCCHOHATIBPHON OpPHEHTAIMK, HAlpaBJIEHO HA CO3JaHHE YCIOBHMH JUIS MPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAWMBI Ui  TPOJOJDKEHUsT O0O0pa3oBaHHMsI B OpraHM3alusAX Mpo(hecCHOHAIBHOTO
00pa30BaHus 10 Pa3IMYHBIM GU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIELUAIbHOCTSIM.

B nporpamme o ¢puznke onpenensoTcs IIaHupyeMbIe Pe3yIIbTaThl OCBOCHUS Kypca (PH3UKH
Ha YpOBHE CpEIHEro o0Iero oOpa3oBaHMs: JMYHOCTHBIE, METAIIPEIMETHbIE, IpeAMETHbIE (Ha
yrayOonéHHOM ypoBHE). HaydHO-MeToM0JIOrHuecKol OCHOBOW JUIsl pa3pabOTKH TpeOOBaHWM K
JUYHOCTHBIM, METaNpeJMETHbIM M HPEIMETHBIM pe3ysibTaTaM OOy4aroIlUXcs, OCBOMBILUX
nporpamMMmy 1o (Qu3MKe Ha ypOBHE CpEIHEro o0Imero oOpa3oBaHHs Ha YIriyOJIEHHOM ypOBHE,
ABJIIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MTOAXO.

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUTAHUPYEMbIE Pe3yJbTaThl OCBOECHUS Kypca (pu3MKku Ha yriyOJIEHHOM ypOBHE, B TOM YHCIIe
IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;

coJepkaHue yueOHoro npeamera «Pu3ukay 1o rogam o0ydeHusl.

[IporpaMmma mo ¢u3uke HMeeT NPUMEPHBIA XapakTep M MOXKET ObITh MCIIOIb30BaHA
YUUTENAMHU (PU3UKH JUISI COCTABJIEHUS! CBOMX Pa0OUYUX MPOTPaMM.

[TporpaMma 1o gu3uke He CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEN U MPEIOCTABIISET
BO3MOYKHOCTH JUIsl peaJIn3alluil pa3InYHbIX METOANYECKHUX IMOAX0J0B K MPENOAaBaHuI0 GU3UKH
Ha YIri1yOJ€HHOM ypOBHE MPHU YCIOBUM COXPAaHEHUs 0053aTeIbHON YacTH COAEepKaHUs Kypca.

dusmka Kak Hayka 0 Haubosiee OOIIMX 3aKOHAX MPHUPOJIBI, BBICTYIAs B KauyecTBEe y4eOHOTro
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpyXarolleM MHpE.
IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadueil u actpoHomueil. Mcnonab3oBaHWe W aKTUBHOE
NpUMeHEeHHEe (U3NYECKUX 3HAHWM ONpEeNeNuio XapakTep M OypHOE pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe 3HEepPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJyYeHHMsS HOBBIX
MaTepuaJioB C 3aJaHHBIMH CBOWcTBamMH. W3yueHune ¢GU3MKA BHOCUT OCHOBHOHM BKJIaa B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHOH KapTHHBI MUpPa 00yJaromerocs, B popMUpoBaHUE YMEHUI
MPUMEHSTh HayYHBI METO/1 TO3HAHUS MPY BHIMOIHEHUH UMHU Y4EOHBIX HCCIIeI0BaHUI.

B ocHOBy kypca ¢U3MKK Ha YpOBHE CpeIHEro oOlero oOopa3oBaHUs MOJOXKEH P UIACH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUN C HEW KypC ABIISETCS JIOTMUECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoesn zenepanuzayuu. B cooTBETCTBUM ¢ HEMl MaTepuall Kypca QU3UKu 0ObeAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.



Hoea zymanumapusayuu. E€ peanuszanus npennojaracT UCHOIb30BaHUE T'yMAHUTapHOTO
noTeHIHana (GU3NYeCcKoi HayKH, OCMBICTICHHE CBSI3U Pa3BUTHUS (PU3HMKHU C pPa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU U 9KOJIOTUYECKUMU NPOOIIEMaMH.

Hoesn npuxknaonou nanpagnennocmu. Kypc ¢usuku yriayOn€HHOTO ypoBHS Mperoaaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TE€XHHYECKMX M TEXHOJIOTMYECKMX NPHIOKEHUM HM3ydEeHHBIX
Teopull U 3akoHOB. llpu 3TOM paccmarpuBaroTCs Ha YpOBHE OOIIMX IIPEICTaBICHUA U
COBPEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3Kkonozuzayuu peannusyercss IOCPEICTBOM BBEIEHUS D3JIEMEHTOB COJEp)KaHus,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjIeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHbI C pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CyX IeHUs MPoOIeM PalliOHAIBHOTO MPUPOJIONIOIB30BAHUS U
9KOJIOTHYECKOI 0€30MMacHOCTH.

OcBoeHue cofepKaHus MPOTPaMMbI MO0 (PU3HUKE JOJDKHO OBITh MOCTPOCHO HA MPUHIIMIIAX
CHUCTEMHO-/IEATEIbHOCTHOrO noaxoa. s GU3uKy peannsanus 3TUX MPUHLIUIIOB Oa3upyeTrcs Ha
UCTIOJI30BAaHUN CAMOCTOSITEILHOTO AKCIEPUMEHTa KaK IMOCTOSIHHO JEWCTBYMOWIEro (hakropa
yueOHoro nporecca. {1t yriy0i1EHHOro ypoBHS — 3TO CUCTEMa CAMOCTOSITEIIbHOI'O YUEHUYECKOTo
HKCIEPUMEHTA, BKJIIOYAIOUIETO (DPOHTAIBHBIE YYEHHUYECKUE OIBITHI TPU H3YYCHHH HOBOTO
Mmarepuaia, JabopaTopHble paboThl U paboThl npakTHKyMma. [Ipy 3TOM BO3MOXHBI /1Ba crioco0a
peanmu3anuu (U3NYECKOro MpaKTUKyMa. B mepBom cirydae mpakTUKYM IIPOBOAUTCS MO0 B KOHIIE
10 u 11 knaccoB, 1100 mocse NepBOro U BTOPOTo MOJYTOUi B KaXKI0M U3 3TUX Ki1accoB. Bropoii
croco0 — 3TO WHTerpanus paboT TMpPaKTUKyMa B CHUCTEMY JIaDOpaTOPHBIX paboT, KOTOpHIE
IPOBOJATCS B Ipouecce u3ydeHus paszgena (temsl). Ilpu 3Tom mox paGoramu npakTHKyma
NOHMMAETCS CAMOCTOATEIBbHOE MCCIIEOBAHUE, KOTOpPOE€ IPOBOJUTCS IO PYKOBOJACTBY
CBEPHYTOro, 0000IIEHHOrO BUa O€3 MOIIaroBoil HHCTPYKIHH.

B nporpamme mo ¢usnke cucteMa YY4eHHYECKOTO SKCIIEPUMEHTa, JTaOOpaTOPHBIX padoT U
IPaKTUKyMa Mpe/ICTaB/IeHa €AMHBIM ITepeyHeM. BbIOOp TeMaTuku JUIst 3TUX BUJIOB YYEHUYECKUX
NPAaKTUYECKUX PAa0OT OCYHIECTBISIETCS YYaCTHHUKAMH OOpa3oBaTEIbHOTO MpoIecca MCXOIs U3
0COOEHHOCTEH MOYypPOYHOIO IUIAHUPOBAHMS M OCHalleHWs KabuHeta ¢usuku. Ilpu sTOM
oOecnieunBaeTcs OBJaJeHHE OOYYaIOLIMMUCS YMEHUSIMM IPOBOJUTH MPSMbIE U KOCBEHHBIE
U3MEpPEHUs, MCCIEeIOBaHUs 3aBHUCUMOCTEH (M3NYECKUX BEIMYMH M IOCTAHOBKY OIIBITOB IO
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE yIeNsIeTCs PEMICHUIO PACUETHBIX M KaUeCTBEHHBIX 3a1a4. [Ipu aToMm ams
pacuéTHBIX 3aJa4 MPUOPUTETOM SIBISIOTCA 3aJauyd C SBHO 33JaHHOM M HESIBHO 3aJaHHOU
(bu3nUecKoil MoJ1eNbI0, TO3BOJISIIONIME TPUMEHATh U3YUYE€HHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK U3
OJIHOTO pazjliena Kypca, TaK M MHTErpupysd NPUMEHEHHE 3HAaHUN M3 pa3HbIX pa3fenoB. s
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBJSIIOTCA 3aJaHusi Ha OOBsICHEHUe/NpeacKa3aHue
poTeKaHus (PU3NYECKUX SIBJIEHUI U MPOIECCOB B OKpY’KaIOLIEH >KU3HM, TpeOyromue BbiOopa
¢bu3nueckoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBetctBum ¢ TpedoBanusamu ®I'OC COO k maTepualbHO-TEXHUYECKOMY 00ECTIEYEHUIO
y4yeOHoro Imporecca Kypc (u3Mku yriyOJaEHHOTO YpPOBHS Ha YPOBHE CpEIHEro oOIIero
00pa3oBaHus JOKEH H3y4aThCs B YCJIOBHUSX MpeAMETHOro kabwHeTa. B kaOuHere (u3nku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe 0O0OpYyIOBaHWE Ul BBINOJHEHUS YKa3aHHBIX B
nporpaMMe no (U3MKe YUYEHHYECKUX OIBITOB, J1a0OpaTOPHBIX padOT M pabOT MpakTHKyMa, a
TaKXe JIeMOHCTPallMOHHOE 000py10BaHHE.

JemoHCcTpanmmoHHOe  OOopymoBaHue (opMUpyeTcs B COOTBETCTBHH C TMPUHIUAIIOM
MHUHHMAaJIbHON JOCTATOYHOCTH M 00ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 10
¢u3MKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIIEOBaHMSI HM3y4yaeMbIX SIBJICHHM M TPOIIECCOB,
HMIUPHYUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHH.

JlaboparopHoe 060pyT0OBaHUE ISl YUEHUUECKHUX MPAKTUUECKUX padoT popMUpyeTcs B BUIE
TEMAaTUYeCKHX KOMIUIEKTOB M oOecneumBaeTcs B pacu€Te OJHOro KOMIUIEKTa Ha JIBYX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI JaOOPaTOpPHOro O0OOPYAOBAHMSI JOJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IIU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.



OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00IIEM 00pa30BaHUH SIBIISIOTCS

¢dbopmMHpoBaHHE UHTEpPECa U CTPEMJICHUS OOYYAIOIIMXCS K HAYYHOMY M3YUEHHUIO TPUPOBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TPEACTABICHMH O HAYYHOM MeETOJe TO3HaHUA U  (OPMHPOBAHUE
UCCIIE/I0BATEIbCKOTO OTHOILEHHS K OKPYKAIOLUM SIBJICHUSIM;

dopMHpoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJabTaTa HM3Y4YEHUS OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

dopmupoBaHUEe YMEHHH OOBSICHATH SIBICHHUS C HCIOJIb30BaHHEM (U3NYECKUX 3HAHUU U
HAaY4HBIX J0Ka3aTeJIbCTB;

dbopMHpoOBaHUE MPEACTABICHUNA O PO (U3UKHU Ui PA3BUTHS APYTHX €CTECTBEHHBIX HAYK,
TE€XHUKU U TEXHOJIOTUH;

pa3sBUTHE TIPEACTAaBICHUH O BO3MOXHBIX chepax Oyaymeid npodeccrnoHaIbHON
NeSITEIbHOCTH, CBS3aHHBIX C (DU3MKOM, IOArOTOBKA K JajbHeilleMy OOyYeHHIO B 3TOM
HaIpaBJICHUU.

JlocTikenne 3TUX Lesed o0ecrneyrBaeTcss pelIeHHeM CIEAYIOIMX 33Jad B Ipolecce
U3YYeHUS Kypca (GU3UKU Ha YPOBHE CPEIHETr0 O0IIero 00pa3oBaHuUs:

npuoOpeTeHre cucTeMbl 3HaHUH 00 oO0muX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJIEKYIIPHYIO (DU3UKY, DJIEKTPOJAUHAMUKY, KBAHTOBYIO (DM3HKY U
3JIEMEHTHI ACTPODU3UKU;

¢dopMHupOBaHHE YMEHUH MPUMEHSITh TEOPETUYECCKHUE 3HAHUS IS OOBSICHEHHS (PU3UUIECKUX
SBJICHUH B IPUPOJE U JUISL IPUHATHUS IPAKTHUECKUX PELICHUN B MIOBCEIHEBHON KU3HU;

OCBOCHHE CITOCOOOB PEIICHHS Pa3IMYHBIX 3a7ad C SBHO 33aHHOW (PM3HUECKOW MOJEIBIO,
3ajjay, MOAPA3yMEBAIOLINX CaMOCTOSATENIBHOE CO3/aHue (U3MUECKOM Monenu, aJeKBaTHOU
YCIIOBUSIM 33J]a4i, B TOM YHCJIE 33]1a4 HHKEHEPHOT'O XapaKTepa;

NOHUMaHue (U3NYECKHMX OCHOB M MPHUHLUIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB H
TEXHOJOTMYECKUX IPOLIECCOB, MX BIUSHUS HA OKPYXKAIOLIYIO CPENY;

OBJIQICHUE METOAAMU CaMOCTOATENBHOTO IUIAHUPOBAHUS M NPOBEAEHUS (DU3NYECKUX
HKCIIEPUMEHTOB, aHajlu3a W UHTEpIpeTalud UHGOPMalLlMU, OIpPENEIeHHs] JIOCTOBEPHOCTU
HOJy4EHHOT'0 pe3ysbTara;

CO3JaHME YCJIOBMM UId pPa3BUTHS YMEHHH MPOEKTHO-HCCIEA0BATEIbCKOM, TBOpPYECKON
NeSITebHOCTH;

pa3BuTHE UHTEpeca K chepaM MpodeccuoHaNbHOM 1eATeIbHOCTH, CBA3aHHOMN ¢ (PU3UKOM.

B cootBerctBuu ¢ TpeboBanusmMu @I'OC COO yriyOnEéHHBIA YpOBEHb U3Y4YEHUSI Y4eOHOTO
npeameta «dus3ukay Ha YpoBHE CpeAHEro o01mero oO0pa3oBaHMs BHIOMPAETCS OOYYArOIIUMUCH,
IUTAHUPYIOIIMMHU  TIPOJIOJKEHHE OO0pa3oBaHMs 10 CHELUANBHOCTIM  (PU3HKO-TEXHUYECKOTO
npous.

Ha u3ydenue ¢usuku (yriayOnéHHBIH ypOBEHb) Ha YPOBHE CPEIHEro oO0Iero oopazoBaHMs
otBoautcs 340 gacos: B 10 kimacce — 170 vacoB (5 yacoB B Heento), B 11 kimacce — 170 yacos (5
9JacoB B HEJIEIIO).

[Ipennaraemslii B mporpamMme 1o (pu3MKe nepedyeHb JabopaTOpHBIX U MPAKTHYECKUX PaboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JI€laeT BbIOOp MpOBeAEHUs 1a0OpaTOpHBIX paldoT U
OTIBITOB C YU4ETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.

COAEPKXAHUE OBYUYEHUSA

10 KJIACC

Pa3nes 1. HayuHblil MeTOA NO3HAHMSA PUPOABI.

O®uznka — QyHIamMeHTalbHas Hayka o mpupoje. HaydHblii mMeTon Mo3HaHUS U METOMbI
UCCcIeI0BaHus (PU3NYECKUX SIBICHUH.

OKCHEepUMEHT U TeOpHs B Ipolecce Mo3HaHus npupoisl. HabnrogeHue u SKCepuMeHT B
dusuke.



CniocoObl u3MepeHus: (HU3NYECKUX BETUYMH (aHAJIOTOBBIE W IU(POBBIE M3MEPHUTEIIBHBIC
prOOPbI, KOMITBIOTEPHBIC JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeITU4UH (a0CONIIOTHAS U OTHOCUTEIbHAS).

MopnenupoBanue (QU3NYECKUX SIBICHUH M MPOIECCOB (MaTepuaibHas TOYKA, aOCOIFOTHO
TBEPJIOE TEJI0, UACATbHAS KUAKOCTh, HACAIbHBIN T'a3, TOYeUHbIN 3apsn). [ unoreza. dusnyeckuii
3aKOH, TPaHUIIbI €ro NpuMeHUMocTH. Dusndeckas Teopus.

Ponp u mecto ¢uszuku B (GOPMUPOBAHUM COBPEMEHHOW HAyYHOW KapTUHBI MHpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

N3mepenne cuiibl TOKA U HAMPSKEHUS B LIEMU MMOCTOSIHHOTO TOKA MPHU MOMOIIH aHAJIOTOBBIX
U IU(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB.

3HakoMCTBO ¢ nudpoBoil maboparopueil mo ¢usuke. Ilpumepsl u3mMepeHust GUNIECKUX
BEJIMYMH IIPU IIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe apmxeHne. OTHOCUTEIbHOCTh MEXaHUYECKOro ABMxKeHus. Cucrema oTcuéra.

[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.

Pannyc-BekTop MaTepualibHOW TOYKH, €r0 MPOEKIMM Ha OCH CHCTEMbl KOOpJWHAT.
Tpaexropus.

[lepemenienue, CKOpoOCTh (CpedHsii CKOPOCTh, MTHOBEHHasi CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEIleHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MNPSIMOJMHEWHOE ABUKEHUE. 3aBUCUMOCTb KOOPJUHAT,
CKOPOCTH, YCKOPEHHS ¥ ITyTU MAaTepUaIbHON TOYKH OT BPEMEHU U UX rpaduKH.

CBoOonHoe mazeHue. Y CKopeHre cBOOOJHOro majieHus. Jpukenue tena, OpoimeHHoro mos
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHHUS MaT€PUATBHON TOUYKH OT
BPEMEHH U UX rpaduKu.

KpuBonunelinoe nBuxeHue. J[BUKeHHE MaTEpUaIbHOW TOUKHU MO OKPYKHOCTH. YTJIOBAs U
nuHeiHass ckopocTh. llepuon u wacrota obpamienus. LleHTpocTpeMuTenbHoe (HOPMAlbHOE),
KacarelibHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHHE MaTepUAIbHOM TOUKH.

TexHu4ecKkne yCTpONCTBA U TEXHOJIOIMYECKUE TPOLIECCHI: CIUIOMETP, ABUKEHUE CHAPSIOB,
LETHbIE, eCTepEHYaThIe U PEMEHHBIE MepeIaun, CKOPOCTHBIEC TU(THI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CrniocoObI uccae10BaHus ABIKECHUN.

Nnnroctparnus nmpenensHoro nepexoaa 1 i3MepeHue MIrHOBEHHOM CKOPOCTH.

[TpeoOpazoBanre ABMKEHUI C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

Habmroienue nxeHus Tena, OpoieHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpasnenue ckopocTu npu JBUKEHUHU TIO OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHHE MyTeH, TPAeKTOPUN, CKOPOCTEH IBMKEHHUS OJHOTO U TOTO K€ Tela B Pa3sHBIX
CHUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yckopeHUs MPpU NMPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBMIKEHUU 1O HAKJIOHHON
MJIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH ITYTH OT BPEMEHH MPH PAaBHOYCKOPEHHOM JBUKEHUH.

H3mepeHne yckopeHUsi CBOOOIHOTO MajeHusi (PEKOMEHI0BAaHO HCTOJIb30BaHUE HU(pPOBOH
nabopaTopun).

W3ydeHue ABUKEHHs Tela, OPOLICHHOTO TOpU30HTaNbHO. [IpoBepka TrUMOTE3bl O MPsIMON
MIPOTIOPIIMOHAIIBHON 3aBUCUMOCTH MEXKTY JATBHOCTHIO TIOJIETA M HAYAJIbHON CKOPOCTHIO Tea.



N3yuenue ABUKEHUS Tea MO OKPYKHOCTH C IOCTOSSHHOW IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBUCHMOCTH TE€pUOJa OOpaleHHs] KOHUYECKOTO MAasTHHUKA OT €ro
[apaMeTpoB.

Tema 2. /lunamuxa.

[lepBbiit 3akoH HptoToHa. MHepruanbHble cucteMbl oTcu€Ta. [IpuHINI OTHOCUTEIBHOCTH
["anunes. HemnepunanbHble CUCTEMBI OTCUETA (ONPEAETIECHUE, IPUMEDHI).

Macca tena. Cuna. [IpuHuun cynepno3uimu Cui.

Bropoii 3akoH HbroTOoHa 11711 MaTepUaIbHOW TOYKHU.

Tperunii 3akoH HproTOHA 117151 MaTEepHAIIBHBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTb IPABUTAIMOHHON U MHEPTHON MacChI.

Cuna TskecTH. 3aBHUCHUMOCTh YCKOPEHHS CBOOOAHOIO TAaJEHUS OT BBICOTHI Hal
MOBEPXHOCTHIO IUIAHETHI M OT Teorpaduyueckoil mupothl. [IBMKeHHE HEOECHBIX Tl U HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

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

Cuwia tpenusa. Cyxoe tpeHue. Cuia TpeHUs CKOJBXKEHHS M CHJIA TPEHUS IOKOS.
Koadduiment tperuns. Cuia cOnmpoTUBICHUS TPU ABM)KCHUU Tella B KHJIKOCTH WIIM Tase, e
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KCHHUSI.

Hasnenue. ['unpocrarnueckoe nasienue. Cuna Apxumesna.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKUE MPOLECCH: MOJUIMIHUKH, JABUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HabGmronenue nrkeHus Tea B MHEPIUAIBHBIX M HEMHEPIMAIBHBIX CUCTEMaX OTCUETA.

[IpuHUUIT OTHOCUTEIBHOCTH.

Kauenne nByX UMIMHAPOB WM IIAPOB PA3HOM MaCChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHeHHME PaBHOACHCTBYIONIEH MPUIIOKEHHBIX K Ty CHJI C IPOM3BEACHUEM MACCHI TeJla Ha
€ro yCKOpEHHUE B UHEPLUAIBHOU CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOSHUKAIOIIMX B PE3YJIbTATE B3aUMOICHCTBUS TEJL.

N3mepenne macc 1o B3auMoIEHCTBUIO.

HesecomocTts.

Bec Tena npu yCKOpPEHHOM NOABEME U MAJICHUN.

[{eHTpOOEKHBIE MEXAaHU3MBI.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

H3mepeHne paBHOACHCTBYIOIIEH CHIT IPHU IBMKEHUU OpycKa M0 HAKIOHHOM MIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBIKEHUSI OpyCKa 10 HAaKJIOHHOM TIOCKOCTH
Ha 33JIaHHOE PACCTOSIHUE OT €r0 MacCCHl.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIONIMX B TPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

N3yuenune ABUKEHUS CUCTEMBI Tell, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKHil OJIOK.

W3mepenne xodpQuIirieHTa TpeHHs MO0 BEIHYMHE YIIIOBOTO KO3 UIMEHTa 3aBUCUMOCTH
Fo(N).

HccnenoBanue JABMKEHHS Opycka 1O HAKIOHHOW TIUIOCKOCTH C  TMEPEMEHHBIM
KO3 (HUILIUEHTOM TPEHHUSL.

N3yuenue ABMXKEHUS Irpy3a HAa BaJly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHo TBEpAOe Teno. [locTymarenbHoe W BpalaTeNbHOE JIBIKEHUE TBEPIOTO Tena.
MOMEHT CHJIBI OTHOCUTENHHO OCH BpamieHus. [lnedo cumpl. CrnokeHue Cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBECHUS TBEPIOTO TeEA.

YcroitunBoe, HeycTOUMBOE, Oe3pa3TuYHOe paBHOBECHE.



TexHuuecKkre yCTpOMCTBa U TEXHOJOTHUYECKHE MPOLECCHI: KPOHILITEHH, CTPOUTENbHBIN KpaH,
pemeTyarbie KOHCTPYKIUU.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomel, npakmuxym.

HccnenoBanue ycaoBuil paBHOBECUS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLEHHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yueHnue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOLIETO MJIOIIAb ONIOPHI.

Tema 4. 3akonvl cOXpaneHusn 6 MexanukKe.

NMinynsc mMaTepHallbHOW TOYKH, CUCTEMbl MaTepHabHbIX TouyeK. LleHTp Macc cucreMbl
MaTepHalbHBIX TOUEK. Teopema 0 JBUKEHUH LIEHTpa Macc.

NMIynbC CUIIbl 1 UI3MEHEHHE UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMXKEHUE.

MoMeHT uMIynbca MaTepuaJbHOM TO4YKHM. lIpencraBiieHHMEe O COXpaHEHMH MOMEHTa
MMITYJIbCa B LIEHTPAJIbHBIX MOJIAX.

Pabota cuiel Ha MaJIOM ¥ Ha KOHEYHOM TiepemenieHnd. [ paguueckoe mpeacraBieHne padboThl
CHUJIBL.

MoniHOCTh CHIIBI.

Kunernyeckass sHeprus MmaTepuaibHOW Touku. Teopema 00 W3MEHEHUHM KHUHETUYECKOU
SHEPIUH MATEPUATILHON TOYKH.

[loTeHuumanbHple M HemoTeHUUanbHble cuiibl. [loTeHnmanbHas sHeprus. lloreHuumanbHas
SHEPTUs ynpyro neGopMHpPOBAaHHOW NpYKUHBI. [loTeHIMaNbHas SHEPrHUs Tela B OJHOPOTHOM
rpaBUTaMOHHOM Tosie. [loTeHnuanbHass sHeprus Tena B ITPAaBUTALIMOHHOM I10JI€ OAHOPOJHOIO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuueckast CKopocTb. TpeTbst KOCMUYECKasi CKOPOCTb.

CBs13b pabOThl HEMOTEHIUATBHBIX CHJI C I3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TEIL.
3aKOH COXpaHEHMsI MEXaHUUECKON SHEPIUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymm [ MACAaNbHOM JKHIKOCTH KakK CIEICTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKON SHEPTUU.

TexHu4YecKne yCTpOrMCTBA U TEXHOJOTHYECKHE MTPOIIECCHI: IBUKEHHUE PAKET, BOJIOMET, KOTIED,
NPYKUHHBIN UCTOJIET, THPOCKOI, (PUT'YpHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

H3mepenre MOLHOCTH CHUJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPILIEHUN PadOTHI.

B3auMHbIe NTpeBpalieHuss KHHETUYECKOM U IMOTEHIUAIBbHON SHEPTUM IIPU IEUCTBUU HA TEIIO
CHJIBI TSPKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Mpu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

H3mepenne umiryabpca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIENH IEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHNE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aWUMOJEHCTBHH.

W3mepenre KHHETUYECKOM YHEPTUHU Tejla [0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINAIbHOM HEPTUU NPYKUHBI C pabOTON CHIIBI TPEHUSI.

Onpenenenne pabOThI CHIIBI TPEHUS MPH IBUKEHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Paszpnen 3. MoaekyasipHasi Gu3uKa 1 TEPMOAUHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU meopul.



OCHOBHBIE TIOJIOKEHHUST MoJIeKysipHO-KuHeTndeckoi Teopun (MKT), wux ombiTHOE
obocHoBanue. [uddys3us. bpoyHoBckoe nBrkeHHE. XapaKTep IBMKEHHS U B3aHMMOJICHCTBHS
YyacTUll BeniecTBa. Mojiesiu CTpOSHHsI Ta30B, JKUAKOCTEH U TBEPIBIX Teld U 0ObSICHEHHUE CBOWCTB
BElleCTBA HAa OCHOBE 3TUX Mozened. Macca u pasmepbl Mojekyn (atomoB). KoamuecTBo
BewectBa. [locTostHaas ABoraapo.

TenmoBoe paBHoBecue. Temmeparypa u cmocoObl €€ m3Mmepenus. lllkama Ttemmeparyp
Lenbcus.

Mopnenb ueanbHOro ra3a B MOJEKYJISIPHO-KUHETUUECKON TEOpUHN: YaCTHUIIbl Ta3a JBUKYTCS
XAa0THUYECKHU U HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.

["a3oBble 3akoHBI. Y paBHeHHE MeHeneeBa—Kianeiipona. AGconroTHas Temmneparypa (IKana
temneparyp KenpBuna). 3akon [lanbrona. M3ormpoliecchl B HI€aIbHOM raze € MOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ paduyeckoe mpencTaBieHHEe H30MPOIECCOB: HM30TEPMa, H30X0pa,
n3obapa.

CBs13b MEXKy TaBJICHUEM U CpeIHEN KMHETUYECKOW 3HEPIUel MOCTYIAaTENbHOIO TEIJIOBOIO
JBUKEHHS MOJIEKYJI UI€AIbHOTO ra3a (0OCHOBHOE YPaBHEHHE MOJICKYJISIPHO-KMHETUYECKON TEOpHH
WJICaJIbHOTO Ta3a).

CBs13b a0CONIOTHOM TeMITepaTypbl TEPMOIMHAMUYECKON CUCTEMBI CO CPEAHEH KMHETUYECKOU
SHEPrUeil MOCTYNaTeNIbHOTO TEIIOBOTO JIBUKEHUS €€ YaCTHUIL.

TexHUYECKHE YCTPOMCTBA M TEXHOJIOTHUECKUE MPOLIECCHI: TEPMOMETP, OapOMETp, MOTyUYEeHHE
HAaHOMAaTEpHAaJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTULl BEIIECTBA.

Monenb OpOYHOBCKOTO JTBUKECHHUSI.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUKEHUS.

Huddy3us sxuakocTei.

Mogens onbita LlTepHa.

[IpuTsxeHnue MoJIeKyI.

Mopnenu KpUCTaJUIMYECKUX PEHIETOK.

Habnronenue u ncciaeioBaHUE U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue npolecca yCTaHOBIICHHS TEMJIOBOTO PaBHOBECHUS IMPH TEIULIOOOMEHE MEXIy
ropsi4eil ¥ X0JIOJHON BOJOM.

N3yueHne M30TEPMUYECKOr0 Tmporecca (PeKOMEHJOBAHO MCIIOJIb30BaHHE LHU(POBOIL
nabopaTopun).

N3y4eHne n30XOpHOIo Inpouecca.

N3yuenue nzobapHOro npoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmoaunamuyeckas (Tl) cuctema. 3aanue BHEIIHUX YCIOBUH Ul TEPMOAMHAMHUYECKOM
cuctembl. BHelHue u BHyTpeHHHE napameTpbl. [lapamMeTpsl TepMOIMHAMUYECKOW CUCTEMBI KaK
CpEHUE 3HAYECHUs] BEJIMYMH, ONIMCHIBAIOLINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmoauHamuku. CaMONpOM3BOJIbHAS pelaKcalys TEpMOJIUHAMUYECKON
CUCTEMBI K TEIUIOBOMY PAaBHOBECHUIO.

Mogenp wuneanbHOro rasza B TEpPMOIMHAMHKE CHUCTeMa YpaBHEHHI: ypaBHEHHE
MenpaeneeBa—KnanelipoHa n BbIpaX€HHUE Il BHYTPEHHEW SHEPruu. Y CIOBHUS MPUMEHUMOCTU
TOW MOJENN: HM3Kasg KOHIIEHTpAlMsl YacTUIl, BBICOKHE TeMIepaTyphl. Belpaxenue ms
BHYTPEHHEN SHEPTUH OJTHOATOMHOTO M/I€aIbHOTO Irasa.

KBa3ucrtatnueckue u HeCTaTUYECKUE MPOIIECCHI.

OnemeHTapHas paboTa B TepMOAMHaAMUKE. Brrancnenue paboTel o rpaduky mpoiecca Ha
pV-auarpamme.

Tennonepenaya kak cnocod M3MEHEHUs! BHYTPEHHEH YHEPIUU TEPMOINHAMUYECKON CUCTEMBI
0e3 coBepiieHus padboThl. KoHBeK1IMS, TEMIONPOBOIHOCTb, U3JTy4YEHUE.



KonugectBo TennoTel. Tenno€MKOCTh Tena. Y aenbHas U MOJIIpHas TEIUIOEMKOCTH BEILIECTBA.
VYpaBHenue Maitepa. Y enpHas TemuioTa cropaHus tomauBa. Pacdér xoimuecTBa TEILIOTHI IPU
teronepenaye. [loustue 06 aguadaTHoM mpoiecce.

[1epBbIii 3aK0H TepMOAMHAMUKU. BHYTpenHss sHeprus. KonnyectBo TemnoTsl u paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMUKH ISl PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJJaHHOE PABHOBECHOE
COCTOSTHUE TEPMOJAMHAMUYECKOM CHCTEMBbI MPOXOIUT €AWHCTBEHHas aauabara. AOCONOTHas
TeMIeparypa.

BTopoil 3aK0H TepMOJMHAMHMKU JJIsI HEPAaBHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IMEpeNaTh
TEIUIOTy OT OoJiee XOJNOMHOTO Telna K Oonee Harperomy Oe3 kommencanuu (Kmaysumyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.

[TpunmMne! geiicTBuUs TernoBbix MmamuH. KIT/I.

MakcumanibHoe 3Hauenune KIIJI. [ukn Kapno.

OKOJIOTUYECKHE aCIEKThl MCIIOJIb30BaHMs TEIUIOBBIX JBUraTened. TemnoBoe 3arps3HEHUE
OKPY’KaroIlle cpebl.

TexHuueckue ycTpoHCTBa M TEXHOJIOIMYECKHE IPOLIECCHI: XOJIOAWIBHUK, KOHIULIMOHED,
IU3eTbHBIA W KapOIOpaTOpPHBIM JBUraTeNnd, MapoBas TypOWHA, MONYyYEHUE CBEPXHU3KHUX
TEMIEpATyp, YTWIM3ALUS «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BAHMEM TEIUIOBOIO HAacoca,
yTUIU3alKsg OMOOPraHNYECKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TEILIOBOMY M SJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH aInadaTHueCKOM PacIuPEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJeNbHBIX TEMIOEMKOCTEN BELIECTB.

CriocoObI I3MEHEHUS! BHYTPEHHEH YHEPTHH.

HccnenoBanue aguabaTHOro mpoiiecca.

KomnproTepHble MOJ€NIN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3mepenne yaenbHONU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

Hccnenoanue aquabaTHOro mporecca.

N3yueHne B3aMMOCBSI3U SHEPIMU MEXKMOJIEKYIISIPHOTO B3aUMOJEHCTBHUS M TEMIIEpaTypbl
KHTICHHS JKUIKOCTEH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcanus. VcmapeHue © KuIleHHWE. YAElbHas TeIioTa
napooOpa3zoBaHMUs.

Hacpiiennslie v HeHacklleHHbIE Tapbl. KauecTBeHHAs 3aBUCUMOCTD IIJIOTHOCTHU U JaBJICHUS
HACBIIIEHHOTO TIapa OT TeMIlepaTypbl, UX HE3aBUCUMOCTh OT O00BhEMa HACBIIIEHHOTO TMapa.
3aBUCUMOCTH TEMIIEpPATyphl KUTICHUS OT AABJICHUS B KUIKOCTH.

BnaxxnocTh Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHM30TPONHUS CBOMCTB KPUCTAILIOB.
[TnaBrnenue u KpucTauU3anus. Y aenbHas TeroTa miaaBienus. Cyonumanus.

Hedbopmaruu tBEpmoro Tena. Pactsokenume u cxatue. Caur. Monyns Onra. Ilpenen
yrapyrux aedopmaruii.

TennoBoe pacmmpeHnue KUAKOCTEH W TBEPABIX Tel, 00bEMHOE M JIMHEWHOE pacIIUpEHUe.
AHTapMOHHU3M TETIJIOBBIX KOJIEOAHUI YacTHII BEIIECTBA KaK MPUYNHA TETIOBOTO PACIIUPEHUS Tell
(Ha KaYECTBEHHOM YPOBHE).

[TpeoOpa3oBanue sHEPrUn B (ha30BBIX MEPEXOAX.

YpaBHEHHE TEIUIOBOTO OalaHca.

[ToBepxHOocTHOE HaTspKeHHE. Koa(h(duilmeHT MOBEpXHOCTHOTO HaTshKeHHs. KanmusuispHbie
sBJeHUd. [aBieHue noj NCKpUBIEHHON MTOBEPXHOCTHIO xkuakoctn. ®opmyina Jlamnaca.

TexHuueckue ycTpolcTBa U TEXHOJIOTUYECKHUE IPOLIECCHI: KUIKUE KPUCTAIUIBI, COBPEMEHHBIE
MaTepuabl.



Hemoncmpayuu.

TemnnoBoe paciupeHue.

CBoiicTBa HaCBIILIEHHBIX I1APOB.

Kunienne. Kunenue npu nOHUKEHHOM JIaBJIEHUU.

W3mepenne cuiibl HOBEPXHOCTHOIO HATSKEHUS.

OIBITHI ¢ MBUIBHBIMH TIEHKAMHU.

CmauuBanue.

Kanwmnsipasie sBieHus.

Moaeny HEHEIOTOHOBCKOH YKUIKOCTH.

Crioco0bl U3MepeHUs BIAKHOCTH.

HccenenoBanue HarpeBaHus U IJIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3ydeHune 3aKkOHOMEpPHOCTE UCTIapEHUSI )KUAKOCTEH.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

N3yueHue CBOMCTB HACHIIICHHBIX ApOB.

N3mepeHune abCoMIOTHOM BIIaXKHOCTH BO3yXa U OLIEHKA MacChl IAPOB B IIOMEIICHUH.

W3mepenue koddduirienTa moBepXHOCTHOTO HATSKEHUSI.

Nzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeQOpMaIi PE3MHOBOTO 00pasiia OT MPUIIOKEHHON K HeMy
CUJIBI.

Pasznea 4. diekTpoauHaMuUKAa.

Tema 1. Inexmpuueckoe noie.

OneKTpu3anusi Tel U e€ MPOSIBICHUS. DJNEKTpUUEeCKUM 3apsa. JlBa BuAa 3JIEKTPUUYECKUX
3apsiioB. [[poBOAHUKH, TUATIEKTPUKH U MTOTYITPOBOIHUKHU. DIIEMEHTAPHBIN AIEKTPUUCCKUN 3apsijl.
3aKOH COXpaHEHUs FIEKTPUUECKOTO 3aps/ia.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyioHa.

OnekTpuueckoe nose. Ero nefictBue Ha 31€KTpUUYECKUE 3apsibl.

Hampspk€anocts  anextpuyeckoro mnoussd. [lpoOubiit  3apsin. JluHuM  HanmpspkEHHOCTH
ANEKTPUUECKOro noJist. OJHOPOAHOE FNEKTPUUECKOE MOJIE.

[ToTeHIManbHOCTh AJEKTPOCTATHYECKOTO TMMOJs. Pa3HOCTh MOTEHIMATIOB M HANPSKEHHUE.
[ToTeHumanbHas SHEPrus 3apsiaa B JIEKTPOCTaTUYECKOM ToJie. [loTeHHnan 31eKTpoCcTaTHYeCKOTro
nosist. CBsi3b HANPSHKEHHOCTH TMOJS U PA3HOCTH MOTEHIMATIOB JIJIST 3JIEKTPOCTATUYECKOTO OIS
(KaK OTHOPOJHOTO, TAK M HEOJAHOPOHOTO).

[TpuHIUT CYyePIIO3UITNH DIIEKTPUUECKHUX TTOJICH.

[Tone TtoueuHoro 3apsia. Ilome paBHOMepHO 3apsbkeHHOU cdepbl. Ilome paBHOMEpHO
3apsDKEHHOTO0 1Mo 00BhEMy 1mapa. [lose paBHOMEpHO 3apsKEHHOW OECKOHEYHOW TIIOCKOCTH.
KapTunbl nMHUI HANPSHKEHHOCTU ATUX MOJIEH U 3KBUINOTEHIUAIBHBIX IOBEPXHOCTEM.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM TOJIE. Y CJIOBHE PAaBHOBECHS 3apsiI0B.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM MOJI€. J(uanekTpuyeckas NpoOHUIIaEMOCTh BEIIECTBA.

Konzaencarop. D1eKTpoEMKOCTh KOHIEHCATOPa. DIEKTPOEMKOCTh IJIOCKOT0 KOH/IEHCATOpa.

[lapannenbHOoe  CcOE€QUHEHHWE  KOHIEHCATOPOB. [TocnenoBarenbHOE  COEIMHEHHE
KOH/JIEHCAaTOPOB.

DHeprusi 3apsyKeHHOT0 KOHJIEHCATopa.

JIBr>keHue 3apsKEHHOW YaCTHUIIbI B OJTHOPOJIHOM 3JIEKTPUUYECKOM TOJIE.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOTMUYECKHE MPOLIECCHl: 3JEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKasl 3alUTa, 3a3eMJICHHE JJIEKTpONpUOOpOB, KOHJIEHCATOPHI, TI'€HEPaTop
Ban ne I'paada.

Hemoncmpayuu.

YCeTpoUCTBO U IPUHLIUIL JEHCTBUS DJIEKTPOMETPA.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX IITAPUKOB.



DIIEKTpHUYECKOE TTOJIE IBYX 3apsKEHHBIX IIACTHH.

Mogenb anekTpocTaTuyeckoro reuepatopa (Ban ne I'paaga).

[IpoBOIHUKY B JIEKTPUYECKOM II0JIE.

DneKTpocTaTH4ecKast 3alluTa.

VYceTpoicTBO U IeCTBUE KOHAEHCATOPA MTOCTOSTHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOI'O KOHJAEHCATOpa OT IJIOLIAAM IUIACTUH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUUIECKON IPOHNLIAEMOCTH.

DHeprus MEKTPUYECKOTO MOJIs 3apsyKEHHOTO KOHAEHCATOpPa.

3apska ¥ pa3psiika KOHIAEHCATOpa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

OueHka cu1 B3auMOJECICTBUSA 3apsKEHHBIX TEll.

HabumroneHne npeBpalieHusi 3HEPTUN 3apsyKEHHOI'O KOHJEHCATOpa B DHEPrUI0 U3JIyYEHUs
CBETOAMO/1A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEpKallell KOHeHCaTop.

Pacnipenenenue pa3HOCTH MOTEHIMAIOB (HAMIPSKEHUS) IPU MOCIEeI0BAaTEIbHOM COSIMHEHUN
KOHJICHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKMpuYecKull mox.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus  CyHmIECTBOBAHMSI IOCTOSIHHOTO — 3JIEKTPUYECKOrO TOKa. VICTOUHHMKM  TOKAa.
Hanpsixenue U u DJ1C £.

3akon Oma 1S yyacTKa Lenu.

DNEKTPUUECKOE CONPOTHUBIIEHHE. 3aBUCUMOCTh CONPOTHUBJIEHUS OJHOPOJIHOIO IPOBOJHUKA
OT €ro JJIMHBI U IUIOIIA/IA TONIEPEUYHOI0 CeYEHUs. Y ACIbHOE CONPOTUBIICHNE BEILIECTBA.

[TocnenoBarenbHOe, MapajjieibHOE, CMEIIAaHHOE COEAMHEHHWE IPOBOJHUKOB. Pacuér
Pa3BEeTBIEHHBIX AIeKTpudeckux 1eneit. [Ipasuna Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH J[xoymns—Jlenma.

MOIIHOCTb 3JEKTPUUECKOT0 TOKA. TerioBasi MOLHOCTb, BblIEIsIEMasi Ha PE3UCTOpE.

O/1C u BHYTpeHHEE COMPOTUBIICHUE UCTOYHUKA TOKa. 3aKkoH OMa AJis MOTHON (3aMKHYTOM )
ANEKTPUYECKOH 1en. MOIIHOCTh UICTOYHHKA TOKa. KOpoTKOe 3amMbIKaHHE.

KoHneHcaTop B ienu moCcTOSIHHOTO TOKa.

TexHuuyeckue ycTpocTBa U TEXHOJIOTUYECKUE MTPOLIECCHI: aMIIEPMETP, BOIBTMETP, PEOCTAT,
CYETUHK DJIEKTPUUECKOU DHEPIUM.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

HccnenoBanue 3aBUCUMOCTM CHJIBI TOKa OT HANpsDKEHUS JUIS  PE3UCTOpa, JamIlbl
HaKaJIUBaHUs U CBETOIMOJA.

3aBUCUMOCTh CONPOTHUBJICHUS I[HJIMHIPUYECKUX TMPOBOJAHUKOB OT JUIMHBI, ILJIOIIATH
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

WccnenoBanue 3aBUCUMOCTH CHJTBI TOKA OT COTIPOTUBIICHUS MPU TTOCTOSTHHOM HaIPSKEHUH.

[Ipssmoe m3mepenne DJIC. KopoTkoe 3amplkaHHE TaIbBAaHUYECKOTO 3JEMEHTAa M OLICHKa
BHYTPEHHETO COMPOTUBIICHUS.

Crioco0bl coeTMHEHHsI ICTOYHUKOB Toka, DJ[C Gatapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXK/Y MOJIOCAMU UCTOYHHMKA TOKA OT CHUJIBI TOKA B
LENH.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKkmukKym.

HccnenoBanye CMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHue yaeabsHOro COnpoOTUBICHHSI TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HAIPSDKEHUS JJIS JJaMITbl HAKAIUBAHUS.

VYBenuueHue mpeena u3MepeHus amrnepMmerpa (BOJIbTMETPA).

N3mepenne 3/1C 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.



Uccnenosanue 3aBucumoctu IJIC raabBaHUYECKOTO AJIEMEHTA OT BPEMEHU MPU KOPOTKOM
3aMbIKaHUU.

HccenenoBanue pa3HOCTH NOTEHIIMAIOB MEXIY MOJIFOCAMU UCTOYHUKA TOKA OT CUJIbI TOKAa B
LEMH.

HccenenoBanue 3aBUCUMOCTH MOJE€3HOM MOIIHOCTH MCTOYHHKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

DJIeKTpUYecKasi IPOBOAUMOCTb Pa3JIMUHBIX BEIIECTB. DJIEKTPOHHAS IPOBOAUMOCTD TBEPBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTUBIIEHUSI METAJIJIOB OT TeMIleparypbl. CBEpXIPOBOIUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAS ¥ IPUMECHAS IIPOBOAUMOCTB IOIYIIPOBOAHUKOB. CBOMCTBA
p—n-nepexona. [loaynpoBogHHKOBBIE TPUOOPHI.

DONEKTPUYECKUH TOK B IJIEKTPOJIMTAX. DJEKTPOIUTHYECKAs IUCCOLMALMS. OJIEKTPOJIU3.
3akonbl Dapajes s AJIEKTPOIu3a.

DneKTpUYecKUi TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENbHBIN pa3psi. Pasnuunsle
THUIIBI CAMOCTOATENBHOIO pa3psaaa. Monnus. [1na3zma.

TexHuueckue ycTpoWcTBa M IPAKTHMUECKOE NPUMEHEHHE: Ta30pa3psIHbIE  JIaMIIbL,
ANEKTPOHHO-Ty4YeBasi TPyOKa, MOIYIPOBOJAHUKOBBIE MPUOOPHI: AUOA, TPAH3UCTOP, (OTOAUOM,
CBETOJIMOJl, TallbBaHWKA, paUHUPOBAHUE MEAM, BbHIIUIABKA AJIIOMHHMS, OSJIEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHL.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsl 3nekTposinza dapanes.

HckpoBo# pa3psa v NPOBOAMMOCTD BO3AyXa.

CpaBHeHHME IPOBOJUMOCTH METAJIJIOB M MOJYIIPOBOAHUKOB.

OaHOCTOPOHHSIS POBOJIUMOCTD JTUOJIA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HabGmronenue anexrpomnusa.

W3mepenue 3apsaa OJHOBAJIEHTHOIO HOHA.

HccnenoBaHue 3aBUCMMOCTH COIIPOTHBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH AUOJA.

Du3n4ecKuil MPaKTUKYM.

CrniocoObl u3MepeHus (U3NUECKUX BEITHYMH C HCIOIb30BAaHHUEM aHAJIOTOBBIX M IHU(PPOBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEINIbHBIE  TOTPEIIHOCTH  W3MepeHuid  ¢usmueckux BenuuuH. OlleHKa  TpaHUIl
IIOTPEUIHOCTEM.

[TpoBeneHNe KOCBEHHBIX M3MEPEHHI, UCCIEeIOBAaHUI 3aBUCUMOCTEH (PU3UUYECKUX BEITUYHH,
IIPOBEPKa MPENIOKEHHBIX T'MIOTE3 (BBIOOP M3 pabOT, OMMCAHHBIX B TEMAaTHYECKUX pa3enax
«Y4YeHNYECKHI SKCTIEPUMEHT, J1a00paTopHbIe pabOThI, TPAKTUKYM).

Me:xknpeameTHbie CBSI3H.

N3yuenune kypca ¢usuku yriayOnéHHoro ypoBHs B 10 kiacce ocymiecTBIsSeTcs € Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

MesicnpeOmemnvle nOHAMUA, CEA3AHHbIE ¢  U3YUEHUEM  MeEMO008 HAYYHO20
no3HaHuA: SIBJICHUE, HAy4yHBIM akT, THUMore3a, (Qu3uveckas BeIMYMWHA, 3aKOH, TEOpUs,
HaOJII0/IeHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, U3MEPEHHUE, MOTPEIIHOCTH H3MEPEHUH,
U3MEpUTENbHBIE PUOOPHI, MUPPOBast Ta00paTOPHSL.

Mamemamuka: penieHne cucteMbl ypaBHeHuH. JInHeitHas GyHkums, mapadoia, runepbona,
uX rpaduku u cBoiicTBa. TpuroHoMmerpuueckue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpPH M HMX MPOEKIUH HAa OCH KOOPJAMHAT,
CJI0)KEHHE BEKTOPOB.



buonozua: vexannueckoe ABMKEHUE B KUBOM mpupoze, nuddysus, ocMoc, TemiooOMeH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKPYXKAIOWIEeW  Cpelbl,  yTHIA3anus
OMOOpPraHNYECKOro TOILIMBA JJISl BHIPAOOTKH «TEIUIOBOM» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HATAXKCHUC U KAITMJUIAPHBIC SABJICHUSA B IPUPOAC, SJICKTPUICCKUC SABJICHUA B JKUBOM nmpupozec.

Xumua: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHHUE aTOMOB M MOJIEKYJ, MOJb BELIECTBA,
MOJISIpHAs Macca, NOJIyYEHHE HAaHOMATEPHUAJIOB, TEIJIOBBIE CBOMCTBA TBEPBIX TEJ, )KUJIKOCTEN U
ra3oB, JKUJIKHE KPHUCTAJUIbl, DJJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJIUTUYECKAS
aucconuanus, raJibBaHuKa, 3JICKTPOHHAsA MUKPOCKOITHA.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPbL, 0ApOMETpP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKECHUN C MCIIOJIB30BAaHUEM MEXAaHU3MOB, YUET CYyXOro u
JKUJKOTO TPEHHS B TEXHUKE, CTAaTUYECKUE KOHCTPYKUMU (KpPOHIITEHH, peuéryaThie
KOHCTPYKIIMH), UCIIOIb30BAHUE 3aKOHOB COXPAHEHUS MEXAaHUKU B TEXHUKE (THPOCKOII, BOJIOMET
U JIpyrue), ABUTATe]Ib BHYTPEHHETO CropaHHs, MapoBas TypOMHa, OBITOBOW XOJOIWJIbHUK,
KOHAWIIUOHED, TCEXHOJIOI'H MOJIy4CHUA COBPCMCHHBIX MaTcpurajioB, B TOM YHUCJIC
HAaHOMAaTEpUAJIIOB, M  HAHOTEXHOJOTUM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPOTIPUOOPOB, Ta30pa3PsTHBIC JTAMITBI, TOJTYIPOBOHUKOBBIC IPUOOPHI, TATbBAHUKA.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIETI'O OBPA3OBAHUAJIMYHOCTHBIE PE3VJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE pe3yJbTaTbl OCBOCHUS yueOHOro npenmera «®Dusnka» AOKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3ULMUEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHEHTAalMil, IO3UTHBHBIX BHYTPECHHHX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIiecTBa,
paclIupeHe KU3HEHHOTO OIbITa U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUNA OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rpasKIaHCKOr0 BOCIIMTAHUSA:

e c(OpMHpPOBAaHHOCTh TPAXKJAHCKOM MO3MLIMKM OOy4arolerocs Kak aKTUBHOIO U
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00I1eCTBa;

e TMPUHATHE TPATUIUOHHBIX OOIIEUETOBEYECKUX T'YMAHHUCTHUECKUX MU JEMOKPATHUECKHUX
LIGHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEPECAX IPa)KIaHCKOro OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUN B 00pa3oBaTeIbHON OpraHU3allu;

e YMEHHE B3aUMOJCHCTBOBAaTH C COLMAIBHBIMH HMHCTUTYTaMH B COOTBETCTBUHU C HX
(GYHKLIUSAMU M Ha3HAUEHUEM;

e TOTOBHOCTb K TYMaHUTApHOHN U BOJIOHTEPCKOM EATEIBHOCTH.

NMATPHOTHYECKOr0 BOCIIUTAHUA:

e c(hopMHPOBAHHOCTH POCCUICKOM Ipa’kJaHCKON MIEHTUYHOCTH, TAaTPUOTU3MA;

e IICHHOCTHOE OTHOIICHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHUXKEHUSM POCCUHUCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

e c(hopMHpPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO TOBEICHHUS;

e CHOCOOHOCTB OLICHMBATH CUTYAIUIO U MPUHUMATh OCO3HAHHBIE PELICHHS], OPUEHTHPYSChH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B JEATEIBHOCTH YUEHOTO;

e OCO3HaHME JIMYHOI'O BKJIAJa B IOCTPOEHUE YCTOHUNUBOrO Oy yLIEro.

3CTETHYECKOr0 BOCIIUTAHMSA:



e OCTETHYECKOE OTHOIICHUE K MHUPY, BKIIIOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA, IPUCYIIETO
¢du3nueckoil Hayke.

TPY0BOr0 BOCIIUTAHUSA:

e HHTEpPEC K pa3muuHbiM cdepaM MpodeccHoOHATBHON MCSITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM ¥ TEXHUKOHW, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOP Oyayiei npodeccuu
U peajn30BbIBATH COOCTBEHHBIC KU3HECHHBIC TIJIAHBI;

e TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001acTH (PU3UKU HA
IIPOTSKEHUM BCEH KU3HU.

KO0JIOrHY€eCKOr0 BOCIIMTAHUSA:

e c(hopMHPOBAHHOCTH AKOJIOTHYECKON KYyIbTYphI, OCO3HAHHE TIJIOOATBLHOTO XapakTepa
9KOJIOTUYECKHX MPOOIIEM;

e IUIAHMPOBAHHUE U OCYLIECTBIECHUE JCHCTBUU B OKPYKAIOLICH Cpelle Ha OCHOBE 3HAHUS
1eJIei yCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;

e pACIIMpPEHHE OIbITa JEATeIPHOCTH SKOJOTMYECKOH HAMpaBICHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAaHUH 10 (Pu3nKe.

HEHHOCTH HAYYHOT0 MO3HAHUS:

e COPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pasButHs (pU3NIECKON HAYKH;

e OCO3HAHHE IICHHOCTH HAYYHOM JEITEIbHOCTH, TOTOBHOCTH B MPOIECCE U3YUCHUS (DU3UKH
OCYIIECTBIISATh IPOSKTHYIO M HCCIIEIOBATEIIBCKYIO JISATEIIPHOCTh MHIAUBHIYAILHO U B TPYIITIC.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHbIE YHUBePcAIbHbIE YUueOHbIe 1eiCTBUS

Ba3zoBble Jioruyeckue eiicTBUSA:

e CaMOCTOSITENBHO (OPMYIHUPOBATh U AKTYaIM3UPOBATH MPOOIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

e ONpENENIThH LIETIH JIeATEIbHOCTH, 3a/1aBaTh apaMeTPhl U KPUTEPUU UX JOCTHKCHHUS,

e BBISBIISTH 3aKOHOMEPHOCTH U MIPOTHBOPEUHS B PACCMATPUBAEMBIX (DH3UICCKUX SIBJICHUSX;

e pa3pabaThIBaTh IJIaH PEIICHUS MTPOOJIEMBI ¢ yUETOM aHAIKM3a UMEIOIIUXCSl MaTEPHATTbHBIX
Y HEMaTepHATbHBIX PECYPCOB;

e BHOCHUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM,
OIICHUBATh PUCKHU MOCIIEICTBHUI IS TEIILHOCTH;

e KOOPJIWHUPOBATH W BBIMONHATH PabOTy B YCJIOBHUSX pPEATbHOTO, BUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

e pa3BMBATh KPEATUBHOE MBIILJICHUE NMPU PEIICHUH KU3HEHHBIX MPOOIeM.

Ba3oBble uccienoBare/bCKue AeCTBUS:

e BIAJCTh HAyYHOU TEPMHUHOIIOTHEH, KIIOYEBBIMU MOHITHSIMH M METOJaMU (hU3HUECKOM
HayKH;

e BIAJCTh HaBBIKAMHU Y4EOHO-MCCIIENOBATENBCKON U MPOCKTHON AESITENLHOCTU B 00JIACTH
(bU3HKH, CITOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIbBHOMY MOUCKY METOJIOB pelIeHUs 3a/1a4
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

e BIAJETh BHJAMH JEATEIHHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIpETAIlUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX CHUTYAIIUSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3HKH;

e BBIBJIATH MPUYMHHO-CIEACTBEHHBIE CBSA3M W aAKTYaJIU3UpPOBATh 3a/auy, BbIIBUIATbH
TUTIOTE3Y €€ PEIIeHHs], HAXOAUTh apTYMEHTHI IS JJOKA3aTelIbCTBA CBOUX YTBEPXKICHUH, 3a71aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;

e AHAIM3WPOBATH TOJYYCHHBIE B XOJ€ PEIICHUS 3aJaddl pPe3yJbTaThl, KPUTHUYECCKH
OIICHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

e CTaBUTH U GOPMYIMPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOMN IEATETLHOCTH, B TOM
qrclie TPU U3YYCHUU (DU3HKHY;

e J1aBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh MTPHUOOPETEHHBIH OIIBIT;



e yMETh MIEPEHOCUTH 3HAHUS 110 (PU3HMKE B IPAKTUUECKYIO 00IACTh )KU3HEEATEIbHOCTH;

e yMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IaCTeH;

e BBIJBUIATh HOBBIC UJCH, IIPEIAraTh OPUTHHAIBHBIC IIOIXOAb] U PEILECHUS;

e CTaBHUTb NPOOJIEMBI U 33]]aUH, TOMYCKAIOIINE aJIbTEPHATUBHBIC PELICHHUS.

PatGora ¢ undopmaunmeii:

e BJAJICTh HABBIKAMU IOJy4YEHUS HH(POpMAIMU PUIUIECKOTO COJACPKAHUS U3 UCTOYHHKOB
pa3sHbIX THIIOB, CaMOCTOSTENBHO OCYIIECTBJIATh IIOMCK, aHAJIW3, CUCTEMATHU3ALMI0 U
MHTEpIpeTanrio HHPOPMALIUU PAa3TMYHBIX BUIOB U (OPM MPEICTABICHHUS;

e OILIEHUBATh JJOCTOBEPHOCTh UH(OPMALIHH;

e WCHOJB30BAaTh CPEACTBA HH(POPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTUH B
pELICHUH KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX M OPIaHU3ALMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPABOBBIX U
3THUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30IacHOCTH;

e CO3/1aBaTh TEKCThl (PU3MYECKOTO COJAEPKAaHUS B Pa3IUYHBIX Qopmarax ¢ yd&€ToMm
Ha3HauYeHUs THPOPMALUH U 1IeJIEBOH ayIMTOPUHM, BEIOUPAs ONTUMAJIbHYIO (hOpPMY NPEICTaBICHUS
U BU3yaJIU3alliH.

KoMMyHMKaTHUBHbIE YHUBEPCAJbHbIE YUeOHbIe 1eHCTBUSA:

e OCYULIECTBJIATH OOILIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOU J€SATEIbHOCTH;

e pAacro3HaBaTh NPEANOCHUIKN KOH(MIMKTHBIX CUTyallui U CMSATYaTh KOHQIIUKTHI;

e pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOUYKY 3PEHMSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

e IIOHUMAaTh U UCIOJIL30BATh IPEUMYILECTBA KOMAaHAHON U UH/IMBUIyaJIbHOU pabOThI;

e BbIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX JIEHCTBHH C yu€TOM OOLIMX MHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0T0 4ieHa KOJUIEKTHBA,

e IIpUHUMATh LEIUM COBMECTHOM JEATENBHOCTH, OPraHU30BbIBATb U KOOPAMHHUPOBATh
JICHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUJIaH JEHCTBUM, PACIIPEAEIIATH POJIA C Y4ETOM MHEHHM
YYaCTHHUKOB, 00CYXJ1aTh Pe3yJIbTaThl COBMECTHON PabOTHI;

e OILICHMBATh KAYECTBO CBOETO BKJIAJA U KaXKJIOT0 YJaCTHHKA KOMAH]Ibl B OOIIUNA pE3yabTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;

e IIpeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh UJIEU C MO3MIIUKM HOBU3HBI, OPUTHMHAIBLHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

e OCYUIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B Ppa3JIMYHBIX CUTYyalHUAX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHUE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

e CaMOCTOSITENIBHO OCYILIECTBIISITh MO3HABATEIbHYIO JESATENBHOCTh B 00JaCTH (DU3HKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIMPOBATH COOCTBEHHBIE 3a/1auH;

e CaMOCTOSITEIBHO COCTAaBJIAThH IUIAH PELIEHUS PacYETHBIX W KAYECTBEHHBIX 3a/ay, IJIaH
BBIMTOJIHEHUS] MPAKTUYECKOH paboThl ¢ y4YETOM MMEIOLUXCS PecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

e JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

e paciIUpATh paMKH y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEATNIOUYTEHU;

e JenaTb OCO3HAHHBIA BHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a
pelieHue;

e OIIGHUBATh MPHOOPETEHHBIN OIIBIT;

e CIIOCOOCTBOBAaTH (OPMUPOBAHUIO M TMPOSBICHUIO DJPYIULIUU B 001acTd (U3HKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa30oBaTeIbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

e J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEJISIM;

e BJAJIETh HaBbIKAMU MTO3HABATEILHOM peIeKCUN KaK OCO3HAHUS COBEpPIIAEMBIX JEHCTBHIMA
Y MBICJIUTENBHBIX IPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUI;



e HCIIOJB30BATh MPUEMBI PeIICKCHHU JIJIsl OIIEHKU CUTYAIlUH, BEIOOpPA BEPHOTO PEIICHHUS;

e YMCTb OLICHUBATH PUCKU U CBOCBPCMCHHO IPUHUMATH PCUICHUS 10 UX CHUKCHHIO,

e TPUHUMATh MOTHBBI H aPI'yYMEHTBI IPYTUX PU aHATU3E PE3YJIbTATOB JICSTEIbHOCTH,

e I[IPUHUMATH CC6SI, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

e TPUHUMATh MOTHBBI H aPI'YMEHTBI IPYTUX IPU aHATU3E PE3YIIbTATOB JESITEIbHOCTH;

e IIPU3HABATh CBOE MPABO U MIPaBO APYIUX HA OLIMOKH.

B mporiecce TOCTHKEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPaMMBbI 10 (QU3UKE IS
YPOBHSI CpeAHEro OOIIero oO0pa3oBaHUs y OOyYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEIIoIaralonui copMUpOBaHHOCTb:

e CaMOCO3HAHUS, BKIOYAIOIIET0 CIIOCOOHOCTh IIOHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABIICHUS PAa3BUTHSI COOCTBEHHOM IMOIIMOHAIBHOU cepbl, ObITh YBEPEHHBIM B celOe;

e CaMOperyJIHpPOBaHMUSI, BKJIFOYAIOIIIETO CaMOKOHTPOJIb, yMeHHe NpPUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEACHHUE, CIOCOOHOCTh aJalNTHPOBAThCA K IMOIMOHAILHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBLITHIM HOBOMY;

e BHYTPCHHEH MOTHBALMH, BKJIIOYAIOUICH CTpPEMIICHHE K JOCTHIKCHHUIO ICTH M YCIEXY,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC I[eﬁCTBOBaTB, HUCcxoas u3 CBOux BOSMO)KHOCTeﬁ;

e OMIIATHUH, BKJIIOYAIOIIEH CMOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHHE APYTHUX,
YUYUTBIBATH €TI0 IMIPHU OCYHICCTBJICHUHN O6HICHI/I$I, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKNBAHUIO,

e COIMAJbHBIX HABBIKOB, BKJIIOYAOIIMX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C IPYTHMHU
JOJIbMH, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOHQIUKTHL.

[TPEAMETHBIE PE3YJIBTATHI

K xoHuy oOyuenusi B 10 knacce npeIMeTHbIE pe3ysbTaThl Ha YIIIyOJEHHOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

e TIOHMMAaTh pONb (U3UKK B HKOHOMHYECKOW, TEXHOJOTHUECKOW, OSKOJIOTUYECKOM,
COLIMATILHOM M ATHUECKOH chepax nedaTeIbHOCTH YEIOBEKa, POJib U MECTO (PU3UKH B COBPEMEHHOMN
HAyYHOW KapTHHE MHpa, 3HAYCHHE OIMUCATEIIbHOM, CHCTEMATU3UPYIONIEH, OOBICHUTEIILHON U
MPOTHOCTUYECKOW (QYHKIMHA (U3NYECKON TEOpHUH — MEXaHHKH, MOJEKYISIpHON (GU3UKU U
TEPMOJUHAMUKH, poJib (GU3NYECKON Teopur B (HOPMUPOBAHMM MPENCTABICHUM O (QU3NUYECcKOU
KapTUHE MUPA;

e pa3nMyaTh yCIOBHUS MPUMEHUMOCTHU MOAeNel PU3NYECKUX TeJ U MPOLECCOB (SIBICHUMN):
UHeplIHalbHas cucTeMa OTcuéra, abCoNOTHO TBEPAOE Telo, MaTepHajbHas TOUKa,
PaBHOYCKOPEHHOE JIBJKEHHE, CBOOOJHOE MajeHue, adCoJMTHO ympyras naedopmanus,
abCOJIIOTHO yNpyroe M aOCOJIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENM Tras3a, XHUJIKOCTH U
TBEPAOro (KPUCTAJUIMUECKOT0) Teja, WAealbHBIM ra3, TOYEUHBI 3apsiji, OJHOPOIHOE
AIIEKTPUYECKOE T0JIE;

e pa3IMuaTh yCIOBUS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, TOHUMAaTh
BCeoOIMi xapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX
3aKOHOB;

e AHAJIM3HPOBATh U OOBSICHATH MEXaHUYECKUE MPOLIECCH] U SIBJICHUS, UCIOJIb3Yys OCHOBHBIE
MOJIO)KEHUST W 3aKOHbl MEXaHUKHU (OTHOCHTENBHOCTh MEXaHMYECKOIo MABMXKEHHUS, (HOPMYIIbI
KWHEMAaTUKU DPABHOYCKOPEHHOI'O JBMXKEHMs, NpeoOpazoBaHus [amwies 11 CKOpPOCTH U
nepeMenieHus, 3akoHbl HbloTOHA, MPUHLIMI OTHOCHUTENbHOCTH ['anmies, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBl COXPAHEHUS UMITYJIbCa U MEXaHMYECKOM SHEpruH, CBsI3b PaOOTHI CHIIBI C
M3MEHEHHEM MEXaHWYEeCKOW OHHEpruH, YCIOBUS paBHOBECHS TBEPAOrO Tela), NMPU 3TOM
WCIIOJIb30BaTh MaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaThb YCJIOBHSI NPUMEHHMMOCTH
¢busznyecKkux 3aKOHOB: MpeoOpa3oBaHuii ['amuies, BTOporo u TpeThero 3akoHOB HbroTOHa,
3aKOHOB COXPaHEHUsI UMITYJIbCA U MEXAHUYECKOW YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

e AHAJIM3UPOBATH U OOBSACHATH TEIJIOBBIE MPOLECCHl U SBJICHHS, MCIOJb3YsSd OCHOBHBIE
nonoxenus MKT u 3akoHBI MOJEKYJISIpHOW (U3UKM U TEPMOAMHAMHUKHU (CBSA3b JaBJIECHUS
WJICaJIbHOTO Ta3a CO CPEIHEN KMHETUYECKOW SHEPruel TEIMJIOBOIO JBM)KEHUS U KOHIIEHTpalueu



€ro MOJIEKYJI, CBSI3b TEMIIEPATYPhl BEIIECTBA CO CPEIHEW KMHETHYECKOW AHEPrued TEIIOBOrO
JBIKEHUSI €r0 YacTHIl, CBA3b JIABJIICHUS WJCATBHOTO ra3a C KOHIIEHTPALUEW MOJIEKYT U €ro
TeMmnepaTypoi, ypaBHeHue MenaeneeBa—Kianeiipona, nepBblii 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHHUsI PHEPruu B TEIUIOBBIX MpOIECcax), MPU 3TOM HCIOIB30BATh MAaTEMaTUYECKOE
BBIPAKEHHE 3aKOHOB, YKa3bIBATh YCIIOBUS IPUMEHUMOCTH ypaBHeHUs MenpaeneeBa—KnanenpoHa;

e AHAJIM3UPOBATH U OOBSCHATH JCKTPUUCCKUE SIBICHUS, UCIIOJIb3YSI OCHOBHBIE TIOJIOKEHUS
U 3aKOHBI 3JIEKTPOAMHAMUKHU (3aKOH COXpAHEHHs SJEKTPHUUECKOro 3apsaa, 3akoH KysoHa,
MOTEHIIUAIBHOCTD 3JEKTPOCTATUUECKOTO MOJISI, TPUHIUI CYNEPIO3UILIMU IEKTPUUECKUX TOJICH,
P 3TOM YKa3bIBas YCJIOBHs NMPUMEHMMOCTH 3akoHa KyiloHa, a TakKe NMpakTUYECKH BaXKHbIE
COOTHONIEHUS: 3aKOHbI OMa Il y4acTKa LENHu U JJI 3aMKHYTOM 3JIEKTPUYECKOMN LIeNH, 3aKOH
Jlxoyns—Jlenua, mpaBuna Kupxroda, 3akonsr @apanes 15 2JICKTPOIU3a);

e ONUCHIBaTH (PM3MUYECKUE TMPOIECCHl U SBJICHHS, MCIOJIb3Ysl BEITUYHMHBL: IEpPEMEIICHNUE,
CKOpPOCTb, YCKOpPEHHE, HMIIYJIbC Te€Jda W CHUCTEMbl T€Jl, CHJIA, MOMEHT CHWJIbl, JaBJICHUE,
MOTCHIMATbHAS JHEPIHs, KUHETHYECKas JHEPrus, MEXaHW4YeCcKas JHEprusi, padora CHIIBI,
LEHTPOCTPEMHUTEIIBHOE YCKOPEHHUE, CHIIA TSKECTH, CHIIA YIPYTOCTH, CUJIa TPEHUsS, MOIIHOCTb,
SHEPrus B3aNMOJICHCTBHS Tena ¢ 3eMiI€id BOJIM3H €€ TOBEPXHOCTH, YJHEPTHSI YIIPYTroi nedopManun
MNPYKUHBI, KOJIUYECTBO TEIUIOTHI, a0COIIOTHAS TemIepaTypa Tena, paboTa B TepMOJUHAMUKE,
BHYTPEHHSISI SHEPTHs UACATBHOTO OJJTHOATOMHOTO ras3a, padoTa uAeaIbHOTO ra3a, OTHOCUTEIbHAs
BIaXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEMIOBOrO JBUIaTess; SJEKTPUYECKOE IIOJIE,
HaMpPsSKEHHOCTh  AJICKTPUYECKOTO TMOJs, HANPsHKEHHOCTh TMOJS TOYEYHOrO 3apsjaa WU
3apsYKEHHOI0 1Iapa B BaKyyM€ M B JMAJIEKTPUKE, MOTEHUUAT 3JIEKTPOCTATHYECKOTO MOJIs,
Pa3HOCTh TMOTEHIIMAIOB, AJIEKTPOJBIDKYINAS CUJIa, CHJIA TOKA, HAMPSIXKEHHE, MOIIHOCTh TOKA,
3JIeKTpUYecKass €MKOCTh IUIOCKOTO KOHJEHCAaTopa, COMNPOTUBIEHUE ydacTKa Lenu ¢
MOCJIEIOBATEIBLHBIM U TTApAJUICIIbHBIM COSAMHEHUEM PE3UCTOPOB, SHEPTHS JIEKTPUUECKOTO OIS
KOH/JIEHCATOpA;

e OOBSACHATH OCOOEHHOCTH MPOTEKaHUsI (PU3UUYECKHUX SIBIICHUN: MEXaHHUYECKOE JBUKCHHE,
TEIUIOBOE JBM)KCHHME YAaCTHI[ BEUIECTBa, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE JBHKEHUE,
muddy3us, uUcCnapeHue, KUNEHUE W KOHJCHCAIWs, IUIABJICHHE W  KPUCTAJUTU3AINs,
HaIIPaBJIECHHOCTb TEIUIONEpeaur, 3JIEKTpU3alusl TeJl, SKBUIIOTEHUUAIbHOCTh IOBEPXHOCTH
3apsKEHHOTO MPOBOIHUKA;

e TMPOBOJIUTH HCCIEAOBAHWE 3aBHUCUMOCTH OIHOW (DM3MUYECKON BENIUYUHBI OT JPYTOi C
WCIIOJIb30BAHUEM TMPSMBIX M3MEPEHUM, MPU STOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH
pe3ynbTaThl MOMYYEHHOW 3aBHUCUMOCTH (DU3MUECKHUX BEIUYHH B BHUAE TpadUKOB C Yy4ETOM
a0COJTIOTHBIX TIOTPEITHOCTEN U3MEPEHHH, JIeJIaTh BRIBOJIBI IO pe3yJIbTaTaM UCCIIeI0BAHMS;

e TMPOBOJUTH KOCBEHHbIE W3MEPEHUs (UIMUECKUX BEIUYHH, MPU OSTOM BHIOUPAThH
ONTUMAIBHBIM METOJI U3MEPEHHS, OICHHUBATh a0COJIOTHBIE M OTHOCHUTEIBHBIE MOTPEIIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

e TIPOBOJUTH OMBITHI IO TMPOBEPKE MPEUIOKEHHON TUITOTE3bI: TJIAHUPOBATH IKCIIEPUMEHT,
coOupaTh SKCIEPUMEHTAbHYIO YCTaHOBKY, aHAIM3UPOBATh MOJTYYEHHBIE Pe3yJbTaThl U JeNaTh
BBIBOJ O CTaTyCE MPEI0KEHHON THIIOTE3HI;

e coOmOaTH MpaBWiia 0€30MacHOrO Tpylda MpHU MPOBEACHUM HCCIEAOBAHUN B paMKax
y4eOHOro 3KCIEpUMEHTa, MpaKkTUKymMa M  Y4eOHO-HCCIEAOBATEIbCKOM M  MPOEKTHOU
JESITENIbHOCTH C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPONCTB U TaO0pPaTOpHOTo 000pyA0BaHUS;

e pemiaTh pacYETHBIC 33J]a4M C SBHO 33J]aHHON M HESIBHO 3aIaHHON (PU3MUECKONU MOJIETIBIO:
HA OCHOBAaHMHU aHajHM3a YCIOBUS OOOCHOBBIBATH BBHIOOP (DM3MUECKON MOJENH, OTBEYAIOIIeH
TpeOOBaHUSAM 3a7a4yd, MNPUMEHATH (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJAThI
bu3HYECKUX TeOpUil IPU UCTIOTH30BAHUU MAaTEMAaTHIECKUX METOJIOB PEIICHHs 3a/1a4, IPOBOUTH
pacu€Thl HA OCHOBAHHMHM HMMEIOIIUXCS JTaHHBIX, aHAJTU3UPOBATH PE3YJbTAThl M KOPPEKTHUPOBATH
METO/Ibl PEIICHUSI C YUETOM MOTYUYEHHBIX PE3YNbTaTOB;

e pemaTh Ka4eCTBEHHBIE 3a7aud, TPeOyIolne MPUMEHEHHUS 3HAHWW U3 Pa3HBIX Pa3JIeiioB
Kypca (U3HMKH, a TakKe HMHTErpallid 3HAHUN M3 JPYruX MPEeIMETOB €CTECTBEHHO-HAYYHOTO



LMKJIA: BBICTPAMBATh JIOTMYECKYIO LIETIOYKY PACCYXJAEHUH C OMOpOl Ha M3Y4YECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UUeCKUe SBICHUS;

e HCIIOJI30BATh TEOPETHUYECKUE 3HAHUA IJi1 OOBSCHEHHS] OCHOBHBIX IMPHHIIMIIOB PaOOTHI
WU3MEPUTEIbHBIX TPHOOPOB, TEXHUYECKUX YCTPOHUCTB M TEXHOJIOTUYECKUX MTPOIIECCOB;

e TPUBOJAUTH MPHUMEPHI BKJIa/la POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

e AHAJIM3UPOBATH U OIICHUBATH MOCIEICTBUS OBITOBOW U MPOU3BOICTBEHHOM JIEATEIBHOCTH
YeIIOBEKa, CBA3AHHOW C (DM3MYECKUMH MPOIECCaMH, C TO3UIMI IKOJIOTUIECKONW 0€30MacHOCTH,
MPEACTABICHUI O PalMOHAIIBHOM NPHUPOAOIOIb30BAHUM, a TAK)KE Pa3yMHOM HCIOJIb30BaHUU
JTOCTHIKEHUH HAYKW Y TEXHOJOTHH JIJIsl TalTbHEHIIIeT0 Pa3BUTHS YeII0OBEUECKOro 00IIeCcTBa;

e TMPUMEHATH PAa3IUYHBIE CIIOCOOBI paboThl ¢ MH(pOpMaLKeld (U3NIECKOTO COACPKAHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJIOTUM, MPH 3TOM HCIHOIb30BaTh
COBpEMEHHbIE HMH()OPMAIIMOHHBIE TEXHOJOTUU MJi1 IOUCKa, NepepaboTKU U MpeabsSBICHUSI
yueOHOM ¥ HAYYHO-TIOMYJISIPHOW WHQPOpMAIUU, CTPYKTYPUPOBAHHUS ¥ UHTEPIIPETAIUU
uH(pOpMallMK, TOJYYCHHOW U3 Pa3IMYHbIX HCTOYHUKOB, KPUTUYECKH AaHAIU3UPOBATH
NOJy4aeMyro HH(OPMAIHIO M OIICHWBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIUXCSl 3HAHUM,
TaK U Ha OCHOBE aHaJN3a UCTOYHHKA HHPOPMAIIHH;

e TMPOSIBIATH OpPraHMU3AlMOHHBIE W  I103HABaTEJIbHbIE YMEHHUS CaMOCTOSATEIbHOIO
OpUOOpeTEeHUs] HOBBIX 3HAHUW B  MpoOLIECCE BBHIMOJIHEHHS TMPOCKTHBIX U y4eOHO-
HCCJIEI0BATEIbCKUX padoT;

e paboTaTh B IpyMIe C UCTIOTHEHUEM PA3IMYHBIX COIUAIBHBIX POJICH, TUIAaHUPOBATH PAdOTy
TPYIIIBI, PAllMOHATIBHO PACIPEACIATh NEATEIbHOCTh B HECTAHJIAPTHBIX CUTYalMsIX, aJeKBaTHO
OILICHMBATh BKJIAJ KaXI0T0 U3 YYACTHUKOB IPYIIIHI B PEIICHNE pacCMaTpUBaeMOn IPOOIIeMbl;

e TPOSBIATH MOTHBALMIO K Oyaymedl npodeccHOHaNbHON — AEATENIBHOCTH — TO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUYECKOTO POdUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No HanmeHnoBanue pa3aenoB U TeM MPOrpaMMBbl ‘ KonmuectBo vacos DnekTpoHHbIe (UPPOBBIC) 00pa3oBaTEIbLHBIC
n/m Bcero KonTponbHbie IIpakTueckue pecyperl
paboThI paboThsI
[Pasnen 1. HAVUHBIN METOJ] TO3HAHHUS IPHPO/IbI |
|1-1 HHaquHﬁ METOJI II03HAHUSI IPHPOJIBI H 6 H H H 123 ‘
|I/IToro 10 pasjaeny H 6 H ‘
IPazzen 2. MEXAHMKA |
21 |Kmnemarmca | 20| ! | | 123 |
22 | Rmmavica | 20| | | 123 |
|2.3 HCTamKa TBEPJOTO TeNa H 5 H 1 H H 123 ‘
|2-4 HBaKOHH COXPaHEHHUs B MEXaHUKE H 10 H 1 H H 123 ‘
|I/IT0ro 10 pa3ieny H 35 H ‘
[Paznea 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJMHAMUKA |
|3-1 HOCHOBLI MOJICKYJIIPHOKHHETHYECKOI TEOpHr H 15 H 1 H H 1,23 ‘
|3-2 "TCpMO)II/IHaMI/IKa.TGHHOBHe MaIllHBI H 20 H 1 H H 1,2,3 ‘
3.3 ||ArperarHble cocrosiHus BeriecTBa. Da3zoBbie 14 1 1,23
Hepexo/Ipl

|I/IT0ro 10 pa3zelry H 49 H ‘
[Pasnen 4. DJEKTPOJMHAMUKA |
|4.1 HBneKTquecxoe noJe H 24 H 1 H H 123 ‘
|4-2 HHOCTOHHHHﬁ HIIEKTPUYECKHH TOK H 24 H 1 H H 123 ‘
|4.3 HTOKI/I B Pa3iIMYHBIX Cpenax H 6 H H H 1,23 ‘
[MToro o paszery | 54 || |
[Paznen 5. ®UBMYECKHUI MPAKTUKYM |
|5-1 Hd)mnqecxnﬁ NPaKTHKYM H 16 H H 16 H 1,2,3 ‘




No HanmeHnoBanue pa3aenoB U TeM MPOrpaMMbl ‘ KonuuectBo vacos DnekTpoHHbIe (IMPPOBBIC) 00pa3oBaTEIbHBIC
n/m Beero||  KontponsHsie I[IpakTuyeckue pecypebl
paboThI paboThI
|I/ITOro 10 pasjaeny H 16 H
|P636pBHOC BpeMs H 10 H H “
IOBILIEE KOJJMYECTBO YACOB ITO IIPOTPAMME || 170 | 8 | 16 [
MNOYPOYHOE INTAHUPOBAHUE
10 KJIACC
Ne Tema ypoka KomnnuectBo yacos ‘ Hara DIIEKTPOHHBIE
n/m Bcero| Konrponbnsie || [Tpaktuueckue || M3Y1CHIA dposbie
paGOTHI paGOTHI o0Opa3oBarebHbIC
pecypcesl
|1 HQDmHKa — ¢yHIaMeHTaIbHAS HAayKa O TIPUPOJIE ‘ H 02.09.2023 ||
2 |[Hay4Hblif METOA ITO3HAHUS U METOJIBI MCCIICAOBAHUS (PU3HMUECKIX 02.09.2023
SIBJICHUI
3 |[DKkcmepuMeHT U Teopus B poliecce no3Hanus npupoasl. Habmonenune n|| 1 05.09.2023
AKCIIEPUMEHT B (hU3HKe
|4 HCnoco6m U3MepeHusT PU3NICCKUX BEITUIHH H H 05.09.2023 H
5 |[AGcoOTHAs U OTHOCUTEINbHAS MTOTPEIIHOCTH U3MEPEHNH (PU3NUECKUX 05.09.2023
BEJINYMH
6 |MonenupoBanue B ¢pusnke. Poib u MecTo ¢pusuku B GOpMUPOBAHUT 1 09.09.2023 ||bubnuoTexa
COBPEMEHHOW HayYHOH KapTHHBI MHUPa, B IIPAKTUYECKON AEATEILHOCTH IUPPOBBIX PECYPCOB
mozeit m.edsoo.ru
7 |[Mexanuueckoe asmxenue. Cucrema orcueta. OTHOCUTEIBHOCTE 1 09.09.2023
MeXaHH4YecKoro ABmkeHus. [Ipsmas u oOpaTHas 3ajaui MEXaHUKH
8 |[Pagmyc-BekTOp MaTepHaIbHON TOYKH, €T0 MPOSKIIUU Ha OCH KoopauHar. | 1 12.09.2023
Tpaekropus. [lepememenre. CkopocTb. VX mpoekum Ha ocu
KOODPIHAT




No Tema ypoka KonnuectBo yacoB ‘ Hara DIIEKTPOHHBIE
n/m Bcero| Konrponbnsie || [Tpaktuueckue || H3YICHIA midpoBbIe
paBOTH paBOTHI o0pa3oBaTesbHbIC
pecypcsl
9 |[PaBHOMepHOE mpsMoONIMHEHOE nBMKeHuE. [ paduueckoe onucanue 1 12.09.2023
PaBHOMEPHOTO IPSMOJIMHEHHOTO ABHKCHUS
|lO HCJ‘IO)KCHI/IC nepeMeIleHnil 1 ckopocTel. Penenue 3anau H 1 H H H 12.09.2023 H
11 |[HepaBHOMepHOE ABHKEeHHE. MTHOBEHHAs! CKOPOCTh. Y CKOpEHHE. 16.09.2023
[IpsamosnHENHOE NBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM
12 |'paduyeckoe onrcanue NPSIMOIHHEHHOTO ABMKEHHSI C TIOCTOSIHHBIM 1 16.09.2023
YCKOpEHHEM
13 ||CBoGoaHOE mageHue. Y ckopeHrne CBOOOIHOTO MajeHus. 3aBUCUMOCTh 1 19.09.2023
KOOPJIMHAT, CKOPOCTH, YCKOPEHHSI OT BPEMEHHU U UX rpaduku
|14 H[[BH)KeHne TeJia, OPOIIEHHOTO MOl YIJIOM K TOPU30HTY H H H H 19.09.2023 H
15 |[KpuBosnHeiiHoe nBuxKeHHE. J{BH)KEHNE IO OKPYKHOCTU. YTJI0Bas U 1 19.09.2023 | bubauoreka
nuHeiHas ckopocTs. [lepuon u yactora. LleHTpocTpemuTensHoe 1 1 (pPOBBIX pecypcoB
MIOJIHOE YCKOPCHUE m.edso0.ru
|16 HKOHTpOJ'II)HafI pabota o Teme "KunemaTmka" H 1 H 1 H H 23.09.2023 H
17 |lepssrif 3akon HetoToHa. MHEpunanbpHble cucteMsl oTcuéra. [IpuHmmmn 1 23.09.2023
oTHocuTeNnbHOCTH ["anunes. HennepuuanbHble CUCTEMBI OTCUETA
|18 HCI/ma. PaBHopeiicTByromas cuiia. Bropoii 3akon HetoToHa. Macca H 1 H H H 26.09.2023 H
|19 HBzaI/IMOI[efICTBI/Ie ten. Tperwnii 3akoH HeroToHa H 1 H H H 26.09.2023 H
20 |[ITpuHIMI cyneprno3uyy cuil. Pemenne 3a1ad Ha MpUMEHEHHE 3aKOHOB 1 26.09.2023
Herorona
21 ||3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTALIIOHHON U 1 30.09.2023
WHEPTHOU MacChl
22 ||Cuna TSDKECTH U yCKOpEHHE CBOOOIHOTO MafCHNUS 1 30.09.2023




No Tema ypoka KonnuectBo yacoB ‘ Hara DIIEKTPOHHBIE
n/m Bcero| Konrponbnsie || [Tpaktuueckue || H3YICHIA midpoBbIe
paBOTH paBOTHI oOpa3oBaTelbHbIC
pecypcsl
23 ||/IBmxeHne HEOECHBIX TeNl M UX UCKYCCTBEHHBIX CITyTHUKOB. [lepBas 1 03.10.2023
KOCMHYECKasi CKOpocTh. 3akoHbI Keruiepa
|24 HCI/ma ynpyroctu. 3akoH ['yka. Bec tena H 1 H H H 03.10.2023 H
25 ||Cuna tpenus. [Ipupona u BuabI cuil TpeHusl. J{BKeHUE B )KUJIKOCTH U 1 03.10.2023
rase ¢ y4TOM CHJIBI COIPOTUBIICHUS CPEIIbI
|26 HI[aBJIeHHe. Iuppocratuyeckoe gaienne. Cruna Apxumena H H H H 07.10.2023 ||
27 ||A6comtoTHo TBepaoe Teno. [locTynaTensHoe U BpamareabHoe 1 07.10.2023
JBIKEHUE TBEPJOTO Tela
|28 HMOMeHT CUJIbI OTHOCHUTENILHO OCH BpaieHus. [1nedo cumbl H H H H 10.10.2023 H
29 ||CnokeHue cuil, MPUIIOKEHHBIX K TBepAOMY Teny. LIeHTp TshkecTu Tena. 1 10.10.2023
YcioBus paBHOBECHSI TBEPIIOTO Telia. Buibl paBHOBECHSI
|3O HPCI_HGHI/IG 3aja4 H 1 H H H 10.10.2023 H
|31 HKOHTpOJ'ILHa}I pabora no teme "JIlunamuka. CTatuka TBepAoro rena" H 1 H 1 H H 14.10.2023 H
32 |[mmynbc MaTepraabHON TOYKH, CHCTEMBI MaTepHalbHBIX Touek. Llentp | 1 14.10.2023
Macc CUCTEMbl MaTepHaAJIbHBIX ToUeK. TeopeMa o ABMKEHUM LIEHTpa
Macc
33 |mmynbe cuitbl M UI3MEHEHUE UMITYJIbCa Tesla. 3aKOH COXPaHEHUs 1 17.10.2023
UMIyJbca. PeakTHBHOE TBMKEHUE
34 |[MomeHT umMmynbca MaTepraibHoOi Touku. [IpencraBinenne o 1 17.10.2023||bubnuoreka
COXPaHEHUH MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX MOJISIX IU(PPOBBIX PECYPCOB
m.edsoo.ru
|35 HPemeHHe 3a1a4 H 1 H H H 17.10.2023 H
36 ||Pabota cuibl Ha MaJIOM M HAa KOHEYHOM IepeMelieHnu. [ padpudeckoe 1 21.10.2023
IpeJICTaBIeHUEe pabOThl CHIIbL. MOIIIHOCTD CHIIBI




No Tema ypoka KonnuectBo yacoB ‘ Hara DIIEKTPOHHBIE
n/m Bcero| Konrponbnsie || [Tpaktuueckue || H3YICHIA midpoBbIe
paBOTH paBOTHI oOpa3oBaTelbHbIC
pecypcsl
37 |[Kunerunueckast sHeprus. Teopema 00 H3MEHEHHUH KMHETHYECKOM 1 21.10.2023
SHEPTUU MATEePHATIBHON TOUKH
38 |[loTeHuuanpHble U HEMOTEHIIMANbHBIE CUIIBL. [loTeHIIMambHas SHEPTUS. 1 21.10.2023
Bropas kocMudeckas CKOpocTh
39 | Tperbst kocMuyeckasi CKOpOCThb. CBsI3b pabOThl HEMOTEHUUANBHBIX cUI C || 1 24.10.2023
M3MEHEHHEM MEXaHHMYECKOW YHEPTUN CHCTEMBI Tell. 3aKOH COXPaHEHHS
MEXaHUYECKOH SHEPTHU
40 ||Ynopyrue u Heynpyrue cTOJIKHOBeHUs. Y paBHeHue bepHymm s 1 24.10.2023
WJICATTbHOM JKUJIKOCTH
|41 HKOHTpOJH)Has{ pabota no Teme "3aKOHbI COXpaHEHUS B MEXaHUKe" H 1 H 1 H H 24.10.2023 H
42 |PazBuTHe mpencTaBieHU 0 MPUPOIe TeIUIOTH. OCHOBHBIE MOJIOKEHHS 1 28.10.2023
MKT. Tuddysus. bBpoyHoBckoe nBHKEHUE
43 ||Ctpoenue ra3000pa3HbIX, JKUIKUX U TBEPABIX Tel. XapakTep ABuxenus | 1 28.10.2023||bubnuoreka
Y B3aUMOJICHCTBUS YaCTHII BEIIECTBA U(PPOBBIX PECYPCOB
m.edso00.ru
44 | Macca u pazmepbl MoJieKya (atomoB). KonnyecTBo BelecTsa. 1 07.11.2023
[TocTostHHast ABoraapo
|45 HTeMnepaTypa. TemnoBoe paBHoBecue. Ilkana Llenbcus H 1 H H H 07.11.2023 H ‘
|46 HPemeHHe 3amad H 1 H H H 07.11.2023 H ‘
|47 HI/IL[eaJILHHﬁ ras. I'a3oBbIe 3aKOHBI H 1 H H H 11.11.2023 H ‘
|48 HYpaBHeHI/Ie MenpeneeBa-Knaneiipona. Pemenne 3anau H 1 H H H 11.11.2023 H ‘
|49 HA6COJ‘IIOTHa$I Temneparypa. 3akoH JlanpToHa H 1 H H H 14.11.2023 H ‘
50 ||h3omporiecchl B HIcAIBHOM Ta3e ¢ TOCTOSTHHBIM KOJTHYECTBOM BemecTBa| 1 14.11.2023




No Tema ypoka KonnuectBo yacoB ‘ Hara DIIEKTPOHHBIE

n/n Bceero|| Konrponbnsie || [Ipaktuyeckue || M3YICHAA 1 dpoBbIe

paBOTH paBOTHI o0Opa3oBaTeslbHbIE
pecypcsl

51 |['paduyeckoe mpencraBieHE H30MPOILIECCOB: H30TEPMa, U30X0Pa, 1 14.11.2023

n3obapa

|52 HOCHOBHoe ypaBHeHue MKT H 1 H H H 18.11.2023 H

|53 HPCI_HGHI/IC 3aja4 H 1 H H H 18.11.2023 H

54 ||CBs3b aOCONMIOTHOM TEMIIEpaTyphbl TEPMOIMHAMUYECKON CHCTEMBI CO 21.11.2023

CpeAHel KHHEeTUYECKON 3Hepruei MocTynaTesIbHOro TEMmIOBOro
JIBWKEHUS €€ YaCTHL]

|55 HO606HI€HI/I€ U cucreMarusanus 3HaHui o reMe "OcnoBel MKT" H 1 H H H 21.11.2023 “

56 |KonTponpHas padora o teme "OcHoBsl MKT" 1 1 21.11.2023|bubaunoreka
U(PPOBBIX PECYPCOB
m.edsoo.ru

57 | TepmoauHamuueckas cucrema. 3ajaHue BHEIIHUX ycaoBuil mis T/] 1 25.11.2023

cucremsl. BHemHue u BHyTpeHHue napamerpsl. [Tapamerpst T/]
CHCTEMBI KaK CpeIHHE 3HAYCHHUS BEIIMYHH, OMUCHIBAIONINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
58 |HyneBoe Hayano tepmoanHamuki. CamonpousBonbHas penakcauus T | 1 25.11.2023
CHCTEMBI K TETJIOBOMY PABHOBECHIO

59 |[Mogens uieabHOTO ra3a B TepPMOIUHAMUKE. Y CIIOBUS TPUMEHUMOCTH 1 28.11.2023

3TOU MOJIEITH

60 ||[YpaBHenune MenaeneeBa-KianeiipoHna v BeIpakeHUE TSI BHYTPEHHEH 1 28.11.2023

SHEepPIruu
61 |[BeipaskeHue /Ui BHyTPEHHEH HEPTUH OJIHOATOMHOTO HjieanbHoro raza. | 1 28.11.2023
KBasucraTiueckue u HeCTaTHUECKUE MTPOIIECCHI

62 ||[OnementapHas paboTa B TepMOJAMHAMUKE. Brrancienue paboTsl o 1 02.12.2023

rpaduky mporiecca Ha pV-auarpamme




No Tema ypoka KonnuectBo yacoB ‘ Hara DIIEKTPOHHBIE
n/m Bcero| Konrponbnsie || [Tpaktuueckue || H3YICHIA midpoBbIe
paBOTH paBOTHI oOpa3oBaTelbHbIC
pecypcsl
63 |[Terutonepenaya Kak crocod M3MeHEHHs BHyTpeHHEeH sHeprun T /1 1 02.12.2023
CUCTEMBI 0€3 CoBepIIeHUs PadOThI
|64 HKOHBGKHI/I}I, TEIJIONPOBOAHOCTb, U3JIy4CHUE H 1 H H H 05.12.2023 H
65 |KonuuectBo Temnorel. TemnoéMKocTs Tena. Y aenbHas u MoJisipHast 1 05.12.2023
TEIIOEMKOCTH BELIECTBA. Y ICJIbHAS TEIJIOTa CrOPAHHUs TOIUINBA
|66 HPacqéT KOJIMYECTBA TEIUIOTHI IIPU TEIUIONepeaue H 1 H H H 05.12.2023 ||
|67 HHOH}ITI/IC 00 agnabatHoM mporuecce. [IepBbIii 3aK0H TepMOIUHAMUKA H 1 H H H 09.12.2023 H
68 |KonruecTBo TemIoTH U paboTa KaKk Mepbl U3MEHEHHSI BHYTPEHHEH 1 09.12.2023
sHepruun T/l cucremsl
69 |[BTopoii 3aKOH TEPMOAMHAMUKH IS PABHOBECHBIX U HEPABHOBECHBIX 1 12.12.2023
nporeccoB. HeoOpaTuMOCTh MPUPOIHBIX MPOLIECCOB
|7O HHpI/IHHI/IHLI JecTBus TermioBbIx MamuH. KIT/] H 1 H H H 12.12.2023 H
71 |MaxkcumanbHoe 3Hauenue KI1J]. Lukna Kapuo 1 12.12.2023||bubnuoreka
U (POBBIX PECYPCOB
m.edso00.ru
|72 HPCI_HGHI/IG 3aaq H 1 H H H 16.12.2023 H
73 | Dxomoruyeckue acreKThl UCTOIh30BAaHUS TETIOBBIX JIBUTATENCH. 1 16.12.2023
TenoBoe 3arpsi3HEHNE OKPYXKAIOLIEH CpeIbl
|74 HPemeHHe 3a1a4 H 1 H H H 19.12.2023 H
75 ||O0o0meHne u cucteMaTi3anys 3Hanuil no reme "TepmMoauHaMuKa. 1 19.12.2023
TeroBble MaIMHBL"
|76 HKOHTpOJ'ILHaﬂ pabota o Teme "TepmonuHamuka. TenaoBble MaIUHbL" H 1 H 1 H H 19.12.2023 H
77 |[TapooOpa3zoBanue u koHaeHcanus. Vicnapenue u kunexnue. Y qenbHas 1 23.12.2023
TEII0Ta MapooOpa3oBaHU




No Tema ypoka KonnuectBo yacoB ‘ Hara DIIEKTPOHHBIE
n/m Bcero| Konrponbnsie || [Tpaktuueckue || H3YICHIA ndposbie
paBoOTHI paBOTHI o0Opa3oBaTenbHbIC
pecypcsl
78 |[HachimeHHbIe ¥ HEHACHIIICHHBIE MTapbl. KayecTBeHHas 3aBUCHMOCTD 1 23.12.2023
IUIOTHOCTHU U JaBJICHUS HACBIIIEHHOTO TIapa OT TEMIIEPATYPhI, UX
HE3aBHCUMOCTb OT 00BbEMA HACBIILIEHHOTO 11apa. 3aBUCUMOCTh
TEMIIEPATYpPbI KUTICHUS OT JAABJICHUS B )KHUJIKOCTH
|79 HBJ‘Ia)KHOCTB BO3/1yXa. AOCONIOTHAS U OTHOCUTEIIbHAS BIIAYKHOCTh H 1 H H H 26.12.2023 H
|80 HPCI_HGHI/IG 3a1aq H 1 H H H 26.12.2023 H
81 |Teépmoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIHS 1 26.12.2023
CBOMCTB KpUCTAJIIOB
82 |[[InaBneHue ¥ KpUCTAILTU3AMMS. Y IeJIbHAS TEIIOTA IUIABJICHHUS. 1 30.12.2023
CyOmumarust
83 | dedopmaruu TBEpaOTO Tena. PacTskenue u cxarue. Cnur. Moaynb 1 30.12.2023 ||[bubnnoreka
HOwnra. IIpenen ynpyrux nedhopmarinii M (POBBIX pecypcoB
m.edso0.ru
84 | TeroBoe pacmupeHUe KUIKOCTEH U TBEPIBIX Tell. AHTAPMOHU3M 1
TETIOBBIX KOJICOaHWI YaCcTHUI] BEIIECTBA
|85 HHpeo6pa3013aHHe SHEPruM B (Pa30BBIX NEPEXOAAX H 1 H H H H
|86 HYpaBHeHI/Ie TEIIOBOIO OanaHca H 1 H H H H
|87 HPCI_HGHI/IG 3a1a4 H 1 H H H “
88 |[ToBepxHocTHOE HaTsKeHUe. KanwnspHele sBieHus. JlaBienue mos 1
VCKPUBJICHHON ITOBEPXHOCTHIO kUAKOCTH. Popmyia Jlammaca
89 ||OGo0meHue U cucTemMaTu3alys 3HaHHii 1Mo TeMe ""ArperaTHbie 1
coctosiHus BeniecTBa. Da3oBbie nepexoas!’”
90 |KonTponbHas paboTa o Teme "ArperatHbie COCTOSIHHSI BEIIECTRA. 1 1
da3zoBbIe nIepexoab"




No Tema ypoka KonnuectBo yacoB ‘ Hara DIIEKTPOHHBIE
n/n Bcero| Konrponbnsie || [Tpaktuueckue || H3YICHIA ndposbie
paBoOTHI paBOTHI oOpa3oBaTelbHbIC
pecypcsl
91 |DnexTpu3arus Tel U e€ MPOSBICHUS. DIEKTpUIeCcKuit 3apsia. JlBa Buma 1
AJIEKTPHUYECKUX 3apsiioB. [IpOBOTHUKY, TUIIICKTPUKHU U
MIOJTYTTPOBOTHUKHU
92 ||DnemMeHTapHBIH 3JIEKTPUUECKUH 3apsa/l. 3aKOH COXPAaHCHHS 1
AJIEKTPHUYECKOTO 3apsizia
93 |B3aumopeiictBue 3apsnoB. Toueunsie 3apsapl. 3akoH Kymona 1 bubnuoteka
UPPOBBIX PECYPCOB
m.edsoo.ru
|94 HPemeHHe 3a/1a4 H 1 H H H H
|95 HBneKTquecxoe nosie. Ero neiicTBre Ha JIEKTPUYECKUE 3aPs b H 1 H H H H

96 |Hanpspok€HHOCTB 3eKkTprudeckoro mosst. [IpoOusi 3apsa. JInaum
HaNpsLKEHHOCTH AIEKTpUYECKOro 1nosist. OJHOPOIHOE IEKTPUUECKOE
oJie

97 IloTeH1IMaIBHOCTH QJICKTPOCTATHUYICCKOI'O I10JIA. PazHocTh moTeHIIMaI0B 1
W HAIIPSAKCHUC

98 |[loTeHmmanbHas SHEPTHS 3apsa B JICKTPOCTATHUSCKOM TIOJIE. 1
[ToTennman 3MeKTPOCTATHIECKOTO OIS

99 ||Cs13b HaPSKEHHOCTH TIOJISL U Pa3HOCTH MOTEHITHANIOB IS 1
AIEKTPOCTATUYECKOTO TOJIS

| | | |

|1OO HHpI/IHHI/IH CYNEPHO3ULIMH MIEKTPUUECKUX MTOJIEN H

| | |

|101 HPCI_HGHI/IG 3aJaq H

| | | |

|102 HHone TouYeyHOro 3apsja. [lone paBHOMEpPHO 3apsKEHHON cdepsl H

N

103 |[[Tone paBHOMEpHO 3apsKEHHOTO 10 00bEMY mIapa. [Toe paBHOMEpHO
3apsHKEHHOW OECKOHEYHOM IIOCKOCTH




No Tema ypoka

KomnuectBo yacos

/o

Bcero

KonTposibHbie
paboTsI

[IpakTnueckue
paboThI

Jara
U3YYEHUS

DIIEKTPOHHBIE
U poBbIC
o0Opa3oBaTenbHbIC

pecypcsl

104 | [TpoBOAHHUKH B 3JIEKTPOCTATHIECCKOM TIOJIE. Y CJIOBHE PABHOBECHS
3aps0B

|105 HI{I/IaneKTpI/IKH Y TIOJTYIIPOBOJHUKY B AJIEKTPOCTATUYECKOM I10JIE H

106 |KongencaTop. DIeKTpOEMKOCTh KOHACHCATOPA. DIEKTPOEMKOCTh
TUIOCKOTO KOHJIEHCATOPa

==

|107 HHapaJ'IJ‘IeJ‘ILHOC COCIMHCHHUE KOHACHCATOPOB H

|

|

|108 HHOCJ‘IGL{OB&T@J‘ILHOC COCIMHEHUE KOHACHCATOPOB H

|

|

|109 H3Hepm;1 3apsHDKEHHOrO KOHJIEHCATOpa H

|

|

110 ||Pewienue 3amau

A

bubmmoreka
M (PPOBBIX peCcypcoB
m.edsoo0.ru

|111 HI[BH)KeHHe 3apsKEHHOW YaCTHULIbI B OJTHOPOJHOM JJIEKTPUUYECKOM T10JIE H

|

|

|112 HPCI_HGHI/IG 3a1a4 H

|

|

|113 HO606I.L[GHI/I€ Y CHCTEMaTu3alus 3HaHUM 1o TeMe "DieKTpruieckoe nojue"

|

|

|114 HKOHTpOJ'IBHa}I pabora 1o Teme "DNeKTpuUECcKOe moje" H

|

|

115 ||Cuna toka. ITocTosiHHBIHN TOK. Y CIIOBUS CyIIECTBOBAHUS MIOCTOSHHOTO
JIEKTPUUECKOTO TOKA

A IR

|116 HI/ICTO‘IHI/IKI/I toka. Hanpsoxenne nu 3J1C H

|

|

|117 H3a1<0H Owma J11s1 ygacTKa LenH. DJIEKTPUUECKOE COTPOTUBIIEHHUE H

==

|

|

118 |[3aBucumocTh COIIPOTUBJICHUA OAHOPOAHOTO IMTPOBOJAHUKA OT €I0 AJIMHBI
U TUIOIIaI IMMOIIEPEUYHOTO0 CCUCHUA

|119 HYILCJ'ILHOC COIPOTHUBIICHHE BelllecTBa. Pemenne 3amay H

120 HOCJ’IC,Z[OB&TCJ'ILHOC, napajjieJibHOC, CMCIIAHHOC COCAUHCHUC
IIPOBOAHHUKOB




No Tema ypoka ‘ KonnuectBo yacoB ‘ Hara DIIEKTPOHHBIE
n/m Bcero| Konrponbnsie || [Tpaktuueckue || H3YICHIA midpoBbIe
paBOTH paBOTHI oOpa3oBaTelbHbIC
pecypcsl
|121 HPacqéT pa3BETBIEHHBIX AMMeKTprueckux nenei. [lpasmia Kupxroda H 1 H H H H ‘
|122 HPCIJ_IGHI/IG 3a1a4 H 1 H H H H ‘
|123 HPa60Ta ayieKTpryeckoro Toka. 3akoH Jxoymns —Jlenna H 1 H H H H ‘
|124 HPCI_HGHI/IC 3a1a4 H 1 H H H H ‘
125 | MomHOCTh 3JEKTPUIECKOTO TOKa. TeruioBasi MOIIHOCT, BbiAeasemas Ha|| 1
pesucrope
|126 HPCI_HGHI/IG 3aj1a4 H 1 H H H H ‘
|127 HB[[C Y BHYTPEHHEE CONPOTUBJIEHUE UCTOYHUKA TOKA H 1 H H H “ ‘
|128 HSaKOH Owma 117151 ToJTHOM (3aMKHYTOM) 3JIEKTPHUECKOH IeH H 1 H H H || ‘
129 |Pemenue 3amaq 1 bubnuoTteka
U(PPOBBIX PECYPCOB
m.eds00.ru
|130 HMomHOCTL MICTOYHHUKA TOKA H 1 H H H H ‘
|131 HKopOTKoe 3aMbIKaHUE H 1 H H H H ‘
|132 HKOHI{GHC&TOp B LIENH OCTOSIHHOT'O TOKa H 1 H H H H ‘
|133 HPCI_HGHI/IG 3aj1a4 H 1 H H H H ‘
|134 HPCI_HGHI/IG 3ana4 o Teme "[1oCTOsIHHBIN 2eKTpuyecKuii TOK" H 1 H H H “ ‘
|135 HPCI_HGHI/IG 3ana4 o teme "[1oCTosIHHBIN 2NeKTpuyecKuii TOK" H 1 H H H || ‘
|136 HPemeHHe 3aj1a4 1o teMe "IlocTosHHBIN 37eKTpudeckuil ToK" H 1 H H H || ‘
137 ||O60061IeHre U cucTeMaTu3anus 3HaHui 1o Teme "TlocTosSTHHBIH 1
ANEKTPUUYECKUN TOK"
|138 HKOHTpOJ'ILHaﬂ pabota no Teme "TlocToSTHHBIN AMeKTpUYecKuil TOK" H 1 H 1 H H H ‘




/o

Tema ypoka

KomnuectBo yacos

Bcero

KonTposibHbie
paboTsI

[IpakTnueckue
paboThI

Jara
U3YYEHUS

DIIEKTPOHHBIE
U poBbIC
o0Opa3oBaTenbHbIC

pecypcsl

139

DneKTpruYecKasi MPOBOAUMOCTD PA3IMYHBIX BEIECTB. DIIEKTPUUECKHUI
TOK B MeTaj1ax. CBEpXIpOBOANMOCTD

bubauoreka
M (POBBIX peCypcoB
m.edso0.ru

140

DNEeKTPUYECKHUM TOK B pacTBOpaxX MU paciuiaBax 3JEKTPOJIHUTOB. 3aKOHBI
Dapagest U1 SIEKTPOIU3a

|141 HBneKTpnquKHﬁ TOK B rasax. Ilnasma

|

|

|142 HBJIeKTqueCKHﬁ TOK B BakyyMe. BakyymHble iprOopsI

|143 HBJIeKTqueCKHﬁ TOK B ITOJIYITPOBOJTHUKAX

|

|

|144 HHOJ‘IprOBOL[HI/IKOBBIe PUOOPHI

|

|

145

Ouznyeckuil mpakTukyM o teme "Vi3mepeHue cuiibl TOKa U
HANPSDKCHUS B IETIH TIOCTOSHHOTO TOKA IIPY TIOMOIIM aHAJIIOTOBBIX U
M(POBBIX U3MEPUTEBHBIX MPUOOPOB" MK "3HAKOMCTBO ¢ IIUGPOBOI
nabopatopueii o ¢pusuke. [Ipumeps! n3mMepeHus PU3NUECKUX BETHUNH
IIPH TIOMOIIU KOMIIBIOTEPHBIX JATYUKOB"

R~

146

dusndecKkuil NpakTUKyM 1o teme "M3ydeHne HepaBHOMEPHOIO
JIBUKEHMSI C LEJIbIO OIpeIeIeHNsI MTHOBEHHOM CKOpOCTH"

147

duznyeckuil npakTukym 1o teme "M3mepeHune yckopeHust npu
MPSIMOJIMHEHOM PABHOYCKOPEHHOM JIBUYKEHUH 110 HAKIIOHHOM
wiockocty" wiu "MccnenoBanye 3aBUCUMOCTH IyTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM JIBMKEHUN"

148

dusnueckuil NpakTUKyM 1o Teme "M3mepenne yckopeHust CBOOOHOTO
naaenus" win "M3ydyenue IBUKEHUS Tea, OpOIIEHHOTO
TOPU30HTAIBHO"

149

Pu3nuecKuil NpakTUKyM 10 TeMme "M3yueHnne ABrMKeHus Tena 1o

OKPY’KHOCTHU C MOCTOSIHHOMH 110 MOIYJIIO CKOpOCTBIO" nin




/o

Tema ypoka

KomnuectBo yacos

Bcero

KonTposibHbie
paboTsI

[IpakTnueckue
paboThI

Jara
U3YYEHUS

DIIEKTPOHHBIE
U poBbIC
o0Opa3oBaTenbHbIC

pecypcsl

"UccnenoBanue 3aBUCUMOCTH MEpHOIa OOpaIIeHUs] KOHUYECKOTO
MasiTHUKA OT €ro MmapaMeTpoB"

150

du3nyecKuil MpakTUKyM 10 TeMe "M3MepeHne paBHOAEHCTBYOIIEH
CHWJIBI IIpU ABM>KEHUU OpycKa 110 HakIoHHOM mockoctu" uinu "IIpoBepka
TUIOTE3bI O HE3aBUCHMOCTH BPEMEHH JIBH)KEHUS OpycKa 10 HaKJIOHHOM
IJIOCKOCTH Ha 3aJIaHHOE PacCTOSIHUE OT €ro Macchl”

151

duznyeckuii mpakTukyM 1o teme "HMccnenoBanue 3aBUCMIMOCTH CHIT
YIPYTrOCTH, BO3HUKAIOIINX B MPYKMHE U PE3MHOBOM 00pasIle, OT UX
nepopmarun” win "M3ydeHre ABMKEHUS CUCTEMBI TEIl, CBA3aHHBIX

HUTBIO, IEPEKUHYTON yepe3 JErkuil 610k"

152

dusnueckuii mpakTukym 1o teme "Mzmepenne kodhduimenTa TpeHus
0 BeJIMYMHE YriIoBoro kodddunuenta 3apucumoctu Frp(N)" niu
"HccnenoBanue IBMKEHUS OpyCcKa 110 HAKIIOHHOM TIIOCKOCTH C
nepeMeHHbIM K03 uirienTom TpeHus" unn "M3yduenue JBUKEHUS
rpy3a Ha Bally ¢ TpeHueM"

153

®duznyeckuil npaktukym mno teme "MccnenoBanue ycioBuil paBHOBECHUS
TBEPJOTO TENA, UMEIOIIETO OCh BpaieHus" win "KoHctpyrpoBanue
KPOHILTEHHOB U pacuéT cuil ynpyroctu" unu "M3yuenue ycToiunuBocTu
TBEPAOIO TEJIA, UMEIOIIETO IUIOMAb OMOPHI"

154

®duznyeckuil npakTukyMm no teme "M3mepenue ummynbca Teia rno
TOpMO3HOMY IIyTH" win "M3mMepeHne CUIlbl TSIru, CKOPOCTH MOJETH
ANIEKTPOMOOMIISI U MOIIHOCTHU cuitbl TSTU" uin "CpaBHEHUE U3MEHEHUS
UMITyJIbCA TeJla C UMITYJIbcoM crilbl” min "HMccnenoBanne coxpaHeHUs!
VMITYJIbCA MPH YIPYTOM B3auMo erncTBun' ninm "M3mepenune
KMHETUYECKOM SHEPTUU TeJa 10 TOPMO3HOMY IyTH"

155

dusndeckuil NpakTukyM 1o teme "M3ydeHne n30TepMUUECKOTO
nporecca (peKOMEHI0BaHO HCII0JIb30BaHKE U POBOii 1abopaTopun)”
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KomnuectBo yacos
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KonTposibHbie
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win "M3ydenue nzoxopHoro nporecca” win "M3yuenue n3o06apHOro
npouecca" unu "l[IpoBepka ypaBHeHUs cCOCTOSIHUA"

156

®u3nYeCcKUil MpakTHUKyM 110 TeMe "M3MepeHne yaenbHou
tertoémkoctu" uiu "MccnenoBanue mpoiecca OCTbIBAHUS BelecTBa"
nmu "UccnenoBanue aguadatHoro nporecca” uiu "M3ydyeHue
B3aMMOCBSI3U YHEPTUU MEKMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATypbl KUTICHUS )KUIKOCTEI"

157

duznyeckuil npakTukyM 1o teme "M3ydueHne 3aKkOHOMEPHOCTEN
ucrnapenus xuakocrei" uinum "M3mepenne ynenbHON TENIOThI
I1aByieHus Jbjaa" uinm "M3ydeHue cBONCTB HACHIIIEHHbBIX TApOB" Win
"HM3mepeHne abCOTIOTHOM BIAXKHOCTH BO3yXa U OLIEHKAa Macchl I1apoB B
nomenieHun'". Mzmepenne KodQpuimenTa moBepXHOCTHOTO HATSHKEHUS

158

dusnyeckuil npakTukym o teme "HabiroieHue npeBpalieHus SHepruu
3apsHKEHHOI0 KOHJIEHCATOpa B SHEPTHIO M3JIy4eHHsI CBETOMOA" UITH
"N3y4yeHue npoTekaHus TOKa B LIEMH, COEepKallell KOHIeHcaTop" Win
"Pacnpesenenne pa3HOCTH NOTEHIMATIOB (HAPSDKEHHS ) IPU
110CJIEI0BATENBHOM COEIMHEHUH KOHIEHCATOPOB"

159

®duznyeckuil npakTukym 1o teme "MccnenoBanue cMeIIaHHOTO
coeMHEHMS pe3ucTopoB” niny "M3mMepeHue yaenapHOro COnpoTHBIICHUS
npoBoaHUKOB" uiu "VcciienoBanre 3aBUCUMOCTH CHITBI TOKA OT
HANPsDKEHUS IS JaMIIbl HAKaJIUBaHWs"

160

dusznyeckuil npaktukym 1o teme "Habmronenue snexrponusa’ uim
"U3mepenue 3apsiaa onqHoBageHTHOro noHa" unu "MccnenoBanue
3aBHCHUMOCTH COIPOTUBIIEHHSI TEPMOPE3ZUCTOPA OT TeMIepaTyphl" Hin
"CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH auona"

161

PesepBHbIil ypok. O0001IeHNE U CUCTeMAaTU3alHs 3HAHUI 110 TeMe
"Kunematuka"




No Tema ypoka KonnuectBo yacoB ‘ Hara DIIEKTPOHHBIE
n/n Bceero|| Konrponbnsie || [Ipaktuyeckue || M3YICHAA midpoBbIe
paBOTH paBOTHI oOpa3oBaTelbHbIC
pecypcsl
162 |[Pe3epBHbIii ypok. O6001IEHNE U cCHCTEMaTH3allksl 3HAHUH TI0 TeMe 1
"Jlmnamuka"
163 ||Pe3epBHbIit ypok. O000IIIEHNE U CUCTEMATU3AIIMsI 3HAHUM 110 TEME 1
"CraTtuka TBEp0ro Tena”
164 ||Pe3epBHbIit ypok. O000IIEHNE U CUCTEMATH3AIMs 3HAHUM 110 TEME 1
"3aKOHbBI COXpaHEHUsI B MEXaHUKe"
165 |[Pe3epBHbIii ypok. O0001IeHNE ¥ CHCTEMAaTH3allksl 3HAHUH TI0 TeMe 1
"OCHOBBI MOJIEKYJIIPHOKMHETHYECKOU Teopun"
166 |[PezepBHBIii ypok. O6001IeHNE U cUcTeMaTH3allus 3HaHU| TI0 TeMe 1
"Tepmonunamuka. TeniaoBbie MaIUHbL"
167 ||[Pe3epBHbIii ypok. O60011IeHNE U cCTeMaTU3allks 3HAaHU 110 TeMe 1
"Arperarnsie coctosinus BemectBa. dazoBwie nepexoapr”
168 |[Pe3epBHbIi ypok. O000IIEHNE ¥ CHCTEMAaTH3allksl 3HAHUH TI0 TeMe 1
"DnexTpuyeckoe nojue"
169 |[Pe3epBHBIii ypok. OO001IEHNE U CHCTEMAaTU3alUs 3HAaHUH 110 TeMe 1
"TTocTOSIHHBIN 1eKTpUYECKUH TOK"
170 |[Pe3epBHbIii ypok. O000IIIEHNE M CHCTEMAaTH3aIlMsl 3HAHUH TI0 TeMe 1
"TOKM B pa3IM4HbIX cpeax’
IOBILIEEE KOJJMYECTBO YACOB ITO ITPOTPAMME | 170 | 8 [ 16 [

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA

» Gusuka, 10 kmace/ KacesroB B.A., OO011ecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «JIPODAY; AkimonepHoe o0miectBo «M31aTenbcTBO
«IIpocsemnienue»




1. A.IL. PeimkeBuu 3amaunnk M: [Ipoda,2019

2. ®usuka. 10—11 kmaccel. [Ipodunehbiii ypoBeHb. TeTpanb 11 nadbopatopabix padot B. A. Kacesnos, B. A. Koposun. M., Jlpoda, 2021

3. ®usuka. 10—11 xnaccsl. [Ipodunbaeril ypoBens. KommiekT Tetpaaeit 1uis KoHTpoabHBIX padot B. A. KacesHos, Y. B. Urpsimosa. M., Jlpoda,
2022

METOINYECKHUE MATEPUAJIbI JIJISA YUUTEJIA

1. ITIporpamma kypca ¢pusuku ast 10—11 kmaccos. [IpodunsHeiii yposens B. A. KacbsiHoB 13 cOopHuka "[Iporpammsr 1iis 001eo0pa3zoBaTebHBIX
yupexnaenuid 7 — 11 xi1.” M., JIpoda, 2019

2. A.I1. PeivkeBuu 3anaunuk M: Jlpoda,2019

3. ®usuka. 10—11 xmaccel. [IpodunbHblil ypoBeHb. TeTpanpb 1 maboparopasix padot B. A. Kacesnos, B. A. Koposun. M., Jlpoda, 2021

4. @usuka. 10—11 xnaccel. [podunbabiii ypoBens. KoMmuiekt Terpaneit st KOHTpoabHBIX padot B. A. Kacesnos, U. B. Urpsimosa. M., poda,
2022

5. ®usuka. 10 xnace. Iunakrnyeckue kaprouku-3aganus (aBropsl M. A. Ymakos, K. M. Ymakos M., [Ipoda, 2021

6. ®opMuUpOBaHUE YHUBEPCAIbHBIX YU€OHBIX IEHCTBUI B OCHOBHOI IIKOJIE: OT AeiicTBUs K Mbicau. CucreMa 3ananuii. [locobue nms yuurens / [lox
pen. A.I'. Acmonosa. M.: Ilpocsemenue, 2016

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. bubnmroreka mudpoBeIX pecypcoB m.edsoo.ru
2. DnekTpoHHbIe yueOHUKHU 1o pusuke. — Pexxum nocryna: http://www.fizika.ru

3. Enunas xomnekus nudpoBbix o0pa3oBaTenbHbIX pecypcoB. http://schoolcollection.edu.ru/catalog/
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