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HOACHUTEJBHASA 3AIIMCKA

[IporpamMma mo (u3MKe Ha ypoOBHE CpPEeIHEro oO0IIero oOpa3oBaHUs pa3paboTaHa HA OCHOBE
TIOJIOKEHUN U TpeOOBaHMU K pe3ysbTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHOW MPOTPaMMBbI,
npencraBieHbix B @I'OC COO, a Ttakke ¢ yu€rom denepaibHol pabodeld MporpaMMbl
BocnuTanusd U KoHuenuuu mpenonaBanus ydeOHoro mpeamera «dusmka» B o0pa3zoBaTeNbHBIX
opraam3anusix Poccuiickoit @enepariin, peaqru3yonmx OCHOBHbIE 00pa30BaTeIbHbIC TPOTPAMMBI.

[IporpamMma 1o ¢u3nke ompesenseT 00s3aTelbHOe MPEAMETHOE COACpKAHNUE, YCTaHABIMBACT
PEKOMEHIYEMYIO0 TIOCTIEA0BATEIHPHOCTh M3YUCHHS TEM M pPa3/iejioB YU4EeOHOTrO MpeaMeTa ¢ yu&ToM
MEXIIPEAMETHBIX ¥ BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4YeOHOTO TIpoIecca, BO3PACTHBIX
ocobenHocTteit ooyuatontuxcs. [Iporpamma no ¢usuke Aa€T nMpeacTaBieHUE O LEAX, COACPKAHNUH,
oOmielt cTparerud OOy4YeHUs, BOCIUTAHUS W Pa3BUTHUS OOYYaIOIIMXCA CPEACTBAMU Y4e€OHOTO
npeameTa «Pu3nkay Ha yriyoJEHHOM ypOBHE.

Nzydyenne kypca GU3MKH yrayOJ€HHOTO YpPOBHS TMO3BOJISIET pPEaTu30BaTh  3a/1adyd
npo(hecCHOHATFHOW OpHEHTAIMH, HAMpaBICHO HA CO3/IaHHE YCJIOBUW MJsi TPOSIBICHUS CBOUX
MHTEJJICKTYalIbHBIX M TBOPUYECKUX CITOCOOHOCTEH KaXKIbIM OOYyJaromuMcs, KOTOpble HEOOXOAMMBI
JUIsL  TIPOJIOJDKEHUST 00pa3oBaHHMs B OpraHu3alusax mpodeccruoHanbHOro oO0pa3oBaHUs IO
Pa3IUYHBIM (PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIEIUATBLHOCTSIM.

B nporpamme no ¢usnke onpeaenstoTcs miaHupyeMble pe3yIbTaThl OCBOSHUS Kypca (GU3UKH
Ha ypOBHE CpemHero ooOmiero oOpa3oBaHUS: JMYHOCTHBIC, METalpeAMETHbIC, MpEAMETHhIE (Ha
yrayonéunom ypoBHe). HayduHo-MeTomonornyeckoi OCHOBOM it pa3paOOTKH TpeOOBaHUN K
JUYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yJibTaTaM OOYYaloluXCsl, OCBOUBIIUX
mporpaMmy Mo (QU3MKe Ha ypOBHE CpeAHero ooOiero oOpa3oBaHUs Ha YrIyOJIEHHOM YpOBHE,
SBIISIETCSI CUCTEMHO-/IEITETbHOCTHBIN MOAXO/I.

[Iporpamma no (hu3uKe BKIIOYAET:

TUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca (PM3WKH Ha YrIIyOJIEHHOM YpPOBHE, B TOM UHCIIE
MpPEAMETHBIC PE3YJIBTATHI TI0 TO/IaM 00YUYEHUS;

coziepkanue yueOHoro npeamera «Pusnka» no rogam o0yueHusl.

[Iporpamma 1o ¢u3MKe HMEET NPUMEPHBIA XapakTep U MOXET OBbITh HCIOJIb30BaHA
YUUTEISIMU (PU3UKHU I COCTABIICHUSI CBOMX Pa0OUYUX MPOTPAMM.

[TporpamMma o (hu3HKEe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U MPEIOCTABISCT
BO3MOYKHOCTH JUTSI peasi3aliii Pa3IuIHbBIX METOAMYECKUX TIOJIXO0I0OB K MPENoIaBaHuI0 (PU3UKHU Ha
yriyOn€HHOM YPOBHE TIPH YCIOBUHM COXPAHEHUS 00s3aTEIbHON YacTH COJEPKaHUsI Kypca.

du3nka Kak Hayka O HauOoyiee OOIUX 3aKOHAX MPUPOJBI, BHICTyNAas B Ka4eCTBE y4eOHOTO
mpeaMeTa B IKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HAHHK 00 OKpY)KAroIleM MHpE.
konpHBIH Kypc (u3ukun — cuUcTeMOOOpa3ymoImuii i €CTeCTBEHHO-HAYYHBIX yUEOHBIX
MPEIMETOB, TIOCKOIBbKY (PU3UYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB M SIBJICHUN, N3YdaeMbIX
XuMueH, Ouonoruel, ¢uiznueckoir reorpaduedl m acTtpoHomueil. Mcmonp30BaHWE W aKTHUBHOE
npuMeHeHne (PU3NYecKux 3HAHWUN OMpPEAeNUiIo XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTHH B chepe SJHEPTeTUKH, TPAHCIIOPTA, OCBOSHHUS KOCMOCA, ITOTYYCHHS HOBBIX MaTepHaIOB



C 3aJaHHBIMU CBoMcTBamMH. M3yduenne (U3MKKM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa oOywaromierocs, B (GOpMHpPOBaHHWE YMEHUN MPUMEHSTH
HAy4YHBIN METO/]I MO3HAHUS NP BHITIOJHEHUU UMHU Y4E€OHBIX UCCIICT0OBAHUM.

B ocHOBY kypca (u3MKU Ha YpPOBHE CpEIHEro 00IIero oOpa3oBaHUS TOJOXKEH Psi UICH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €T0 MOCTPOCHHS.

Hoea yenocmuocmu. B COOTBETCTBUU C HEW KypC SIBISETCS JIOTMYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepual U3 BCEX pas3fesioB (DM3HKH, BKIIOYACT KAaK BOIMPOCHI KJIACCHUECKOH, TaK U
COBpPEMEHHOU (PU3UKH.

Hoea zenepanuzayuu. B cooTBETCTBUM C HEW MaTepuall Kypca (PU3UKU OOBbEIMHEH BOKPYT
¢usnueckux Teopuid. Beayumum B Kypce siBisieTcs: GOpMUPOBAHUE MPECTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BELIECTBE U MOJIE.

Hoea zymanumapuzayuu. EE peanusanus npenanonaraeT MCIOJIb30BaHUE T'YMAHHTAPHOTO
MOTEHIMaNa (PU3NYECKON HAYKH, OCMBICIICHUE CBSI3H PAa3BUTUA (PU3UKHU C pa3BUTHEM OOLIECTBA, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U 9KOJIOTMUYECKUMHU MTPOOIEMAMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢uszuku yriy0iaEHHOT0 ypoBHS Iperoiaraet
3HAKOMCTBO C HIMPOKUM KPYrOM TEXHMYECKHMX U TEXHOJIOIMYECKUX MPUIOKEHUN H3YUEHHBIX
Teopuii M 3akoHOB. IIpu 3TOM paccMaTpuBarOTCS Ha YPOBHE OOIIMX MPEACTABICHUN U
COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea 3xonozuzayuu peanusyercs IOCPEICTBOM BBEIEHHUS DJIJIEMEHTOB COJEpIKaHuS,
NOCBSIIEHHBIX 3KOJOTHYECKHM Mpo0jieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3BUTHEM
TEXHUKH U TEXHOJIOTUM, a Takke 0OCYKJIEHUs MpoOsieM palMoOHaIbHOIO MPUPOAOIOJIb30BAHUS U
HKOJIOTUYECKOI 0€30MaCHOCTH.

OcBoeHME coJiepaHus MPOrpaMMbl MO (U3UKE JTOHKHO OBITh MOCTPOCHO Ha MPHUHIMIIAX
CUCTEMHO-/IEATEIbHOCTHOrO nojaxoaa. s ¢usuku peanuszanusi 3TUX MPUHIMIIOB Oa3upyercs Ha
UCIIOJIb30BaHUU CAMOCTOSATEIBHOIO JKCHEPUMEHTAa KakK IOCTOSIHHO JIeHCTBYIOIIEro (hakropa
yueOHoro npouecca. s yriny0ia€HHOro ypoBHs — 3TO CUCTEMAa CaMOCTOATEIBHOTO YYEHUYECKOTO
AKCIIEPUMEHTA, BKIIOYAIOUIET0 (POHTAIBHBIE YYEHHYECKHE OIbIThl TMPU H3YYEHUU HOBOIO
Marepuaia, j1abopaTopHbie padoThl U pabOThl MpakTukyMa. [Ipu 3TOM BO3MOXKHBI JiBa CIOcOOa
peannzanuu (PU3NUECKOro NpakTUKyMa. B mepBoM ciyuyae MpakTUKYM MPOBOAMUTCS JUOO B KOHIIE
10 u 11 xnaccos, 1100 MOCE MEPBOTO U BTOPOTO MOIYTOAMM B KKIOM U3 ATUX KiaccoB. BTopoii
cnoco0 — 3TO HHTerpamus padoT MpakTHKymMa B CHCTeMY JabOpaTOpHBIX paboOT, KOTOphIE
MPOBOJATCA B Tpoliecce u3ydeHusi paszzaena (tembl). Ilpu 3toM mox paboTamu mMpakTUKyma
ITOHUMAETCSI CaMOCTOSITEIILHOE UCCIEA0BAaHUE, KOTOPOE MPOBOAMUTCS 10 PYKOBOJCTBY CBEPHYTOTIO,
0000mEHHOTO BUa 0€3 MOIIaroBoi HHCTPYKIUH.

B mporpamme mo ¢usuke cuctemMa y4EeHHUECKOTO HKCIIEPUMEHTA, JTaOOpaTOPHBIX paldoT u
MpaKTUKyMa MpPEJICTaBICHa €IUHBIM MepeuyHeM. BIOop TeMaTHKu IJsl 3TUX BUIOB YUYEHUYECKHX
MPaKTUYECKUX PabOT OCYHIECTBISETCS y4YaCTHUKaAMU OOpa30BaTENbHOTO Mpoliecca HCXOIsd U3
OCOOEHHOCTEW MOYypOYHOrO TIUIAHUPOBAaHUSI W OCHallleHus kaOuHeta ¢usuku. Ilpu sTom
o0OecnieunBaeTcs OBJAJACHHE OOYYAIOUUMHUCS YMEHHUSIMH MPOBOAMTH NPSIMbIE U KOCBEHHBIE



U3MEpEHMs, HCCIIEeNOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEJIWYMH U TIOCTAHOBKY OIBITOB IO
IPOBEPKE MPE/I0KEHHBIX TUIIOTE3.

bonpiioe BHUMaHHE yENSETCA PELICHUIO PACYETHBIX U KAYEeCTBEHHBIX 3a1ad. [Ipu aToM aiis
pacy€THBIX 3aJla4 NPHOPUTETOM SBJISIOTCA 33Ja4d C SIBHO 3a/laHHOM W HEABHO 3aJaHHOM
(bu3MYecKO MOJIEIbIO, TO3BOJISIONINE MPUMEHATh U3yUYEHHBIE 3aKOHbI U 3aKOHOMEPHOCTH KakK M3
OJIHOTO paszfena Kypca, TaKk W HWHTErpupys NPUMEHEHHE 3HAaHUW M3 pas3HbIX pasnenoB. Jlms
KaueCTBEHHBIX 3a/1au MPUOPUTETOM SIBISIOTCS 3a/1aHUs HAa O0BsICHEHUE/TIPECKa3aHue MPOTEKAHUS
¢bu3nUeCKUX SBICHUH M TMPOLIECCOB B OKPY’KAIOLIEH >KM3HHU, TpeOyrolue BbIOOpa (Qu3mdeckon
MOJEIIN JUIsl CUTYalluy MTPaKTUKO-OPHEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBum ¢ tpedoBanusiMu ®I'OC COO k MaTtepuasbHO-TEXHUYECKOMY 00ECTIICUEHHIO
yueOHOTrO mpolrecca Kypc GU3MKK YIUIYOJIEHHOTO YpOBHA Ha YPOBHE CpEAHEro O0OIIero
00pa30BaHuUs TOKEH U3yUYaThCs B YCIOBUAX MPEIMETHOTO KaOuHeTa. B kabuHeTe PU3NKU TOKHO
OBITh HEOOXOUMOE JTA0OPATOPHOE OOOPYAOBAHKE AJI BBINOJHEHUS YKa3aHHBIX B MPOrpaMMe IO
(¢u3MKe YYEHMUYECKMX ONBITOB, Ja0OpaTOpHbIX paboOT W pabdOT MpaKkTHKymMa, a TaKxKe
JE€MOHCTPALIMOHHOE 000pYy10BaHUE.

JleMOHCTpallMoHHOEe  oOopynoBaHue (OPMHUPYETCSs B  COOTBETCTBUM C  IPUHLIUIIOM
MUHHUMAJIBHOM JOCTaTOYHOCTM M OOECIEYMBAET IMOCTAHOBKY NEPEUMCIEHHBIX B IMpOrpaMMme Io
(u3MKe KIIOYEBBIX JEMOHCTPAUMWA JJI1 UCCIENOBAHUS HW3Y4YaeMbIX SIBIEHUH M MPOLIECCOB,
SMIUPUYECKUX U (PYyHTAMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX PUMEHEHU.

JIaGoparopHoe 000pyJ0oBaHHE sl YUEHUUECKUX MPAKTUYECKUX padboT popMupyeTcs B BUAEC
TEMaTUYECKMX KOMIUIEKTOB U oOecreuuBaeTcss B pacu€re OJHOTO KOMIUIEKTa Ha JBYX
oOyuaronuxcs. TemaTHueckue KOMIUIEKTBI JIaDOpaTOpHOro OOOPYJOBaHUSL JIOJKHBI  OBIThH
MOCTPOEHbl Ha KOMIUJIEKCHOM MCHOJb30BAHUM AHAJOTOBBIX M LHU(POBBIX MPUOOPOB, a TaKKE
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUI€ HU(POBBIX TaOOPATOPUIA.

OCHOBHBIMHU LIETIAMU U3YUYeHUST HUBUKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

(dbopMHpOBaHUE MHTEpECAa U CTPEMJICHUS OOyYaroluXcsi K HAYYHOMY H3YYEHHUIO TPHUPObI,
Pa3BUTHE X MHTEUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;

pa3BUTHE  TNPEICTABICHUH O  HAaydyHOM  MeETOA€ TMO3HaHusi U  (POpMHUPOBaHUE
MCCJIEI0BATENIBCKOTO OTHOIIEHHSI K OKPYXKAIOIUM SIBJIICHUSIM;

(dbopMHpOBaHHE HAy4YHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa M3yYEHUS OCHOB CTPOEHUS
MaTepuu U PyHJAaMEHTATbHBIX 3aKOHOB (DU3UKH;

dbopMHupoBaHUEe yMEHUN OOBSACHATH SIBICHHUS C MCIOJIb30BAHMEM (PU3NYECKUX 3HAHUA U
HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUE MPEACTABICHUN O posii (PU3MKHU Ui pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJOTUI;

pa3BUTHE TIPEACTABICHUA O BO3MOXHBIX cepax Oyaymeid npodeccrHoHamIbHOMI
NEeSTEIbHOCTH, CBSI3aHHBIX C (U3HMKOM, NOArOTOBKAa K JaibHEHIIeMy OOYy4YEHHIO B HTOM
HampaBJICHUU.



JlocTmkeHne STUX Lenell oOecreurBaeTcs peIIeHHeM CIEAYIONIMX 3aJad B IpoLecce
U3y4YeHUS Kypca QU3MKH Ha YPOBHE CPEHEro 001ero 0opa3oBaHus:

NpUOOpETEeHUE CUCTEMBbI 3HAHUN 00 O0O0muX (U3NUYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHsIX, BKJIIOYAsT MEXaHUKY, MOJEKYJSIPHYIO (U3HKY, dJIEKTPOAMHAMHUKY, KBAHTOBYIO (PU3UKY U
AJIIEMEHTHI aCTPOPU3UKH;

(dbopMHUpOBaHUE YMEHHUI MPUMEHSATH TECOPETUYECKUE 3HAHUS ISl OOBSICHEHHS (PU3NYECKUX
SBJICHUM B PUPOJIC U AJIS IPUHATUS MPAKTUYECKUX PEIICHUI B MOBCEIHEBHON KU3HU,

OCBOEHHE CIOCOOOB pEIICHHS PA3IUYHBIX 337a4 C SBHO 3aJlaHHOW (PU3NYECKON MOJEIbIO,
3aja4, IMOAPA3yMEBAIOIIMX CaMOCTOSITENIbHOE coO3/JaHue (U3MYECKON MOJenu, aJeKBaTHOU
YCIIOBUSAM 33J]a4i, B TOM YHCJIE 33/1a4 MH)KEHEPHOT'O XapaKTepa;

NOHUMaHUEe (U3MYECKUX OCHOB M TPUHIIMIIOB JCUCTBUSI TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIILYIO CPEAY;

OBJIQJICHUE METOJAaMU CAMOCTOSITEILHOTO IUJIAHUPOBAHUS M TIPOBEACHUS (PU3MUECKUX
AKCIIEPUMEHTOB, aHAJIM3a W UHTEPNpeTaluu WH(QOpMAIMKM, ONPEIEICHUs] JOCTOBEPHOCTH
MIOJIYYEHHOTO pEe3yJIbTaTa;

CO3[IJaHUE YCIIOBUM I pa3BUTHUS YMEHUN MPOEKTHO-UCCIENOBATENbCKOW, TBOPYECKOM
NeSTEHbHOCTH;

pa3BUTHE UHTEpECa K cpepaM MPOoPECCHOHAIBHOM AESITENIbHOCTH, CBA3AHHON C (PU3UKOM.

B cootBerctBum ¢ tpedoBanussMu ®I'OC COO yrnyOnEHHBIN ypOBEHb M3YUYCHHUS YU4eOHOTO
npeameTta «@u3nkay Ha YpPOBHE CpelHero ooOiiero oOpa3oBaHMs BBIOMpAaETCs O0y4YaroIIUMHUCH,
IJIAHUPYIOIIMMH  TIPOJIOJDKEHHE O00pa3oBaHMs 1O  CHEIUAIBHOCTAM  (PU3UKO-TEXHUYECKOTO
npodus.

Ha uzydenue ¢uszuku (yrinyOna€HHBIH ypOBEHb) Ha YpPOBHE CpeIHEro oOiiero oOpa3oBaHUs
otBoauTcs 340 gacoB: B 10 kimacce — 170 gacoB (5 yacoB B Hegeno), B 11 kmacce — 170 gacoB (5
4acoB B HEJIEIIIO).

[Ipensiaraemelii B mporpaMmmMe no (Qu3uKe nepedyeHb JIabOpaTOPHBIX M MPAKTUYECKUX PadOT
SIBJISIETCS PEKOMEHIOBAHHBIM, YUUTENb JI€JIaeT BIOOP MPOBEACHUS J1a0OpaTOPHBIX pabOT U OMBITOB
C YYETOM MHAMBUAYAJIBHBIX OCOOEHHOCTEN 00yUYarOIIMXCA.



COAEPXKXAHUE OBYYEHUSA
10 KITACC

Pasznen 1. HayuHblii MeTO/1 MO3HAHUA TPUPOBI.

®uznka — QpyHIaMEHTAIbHAS HayKa o pupojae. HayuHblil MeTO1 MO3HAHUS U
METO/IbI UCCIEIOBAHUS (PU3NUCCKUX SBIICHUI.

DKCHEpUMEHT U TEOpUs B Mpoliecce MO3HaHMs Npupoasl. Habmronenue u
IKCIIEPUMEHT B (DU3HKE.

CriocoObl  uM3MepeHus: (U3MUECKUX BEIMYMH (aHAJIOrOBble M LHU(POBBIE
U3MEPUTEINIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYNKOBBIE CUCTEMBI).

[lorpemHocT  W3MepeHuit  (u3myeckux  BenuuuMH  (aOcodtoTHas U
OTHOCHUTEJIbHASA).

MonennpoBanue (U3NUECKUX SBICHUI U MPOLECCOB (MaTepuasibHas TOYKA,
aOCONIIOTHO TBEPAOE TENO, HACANbHAs KHUIKOCTh, WACAIBHBIM Tra3, TOYEYHBIN
3apsn). ['unoresza. dusznueckuil 3aK0H, TpaHULbl €ro NpuMeHuMocTu. dPusznyeckas
TEOpUS.

Pons u Mecro ¢usuku B (HOPMUPOBAHUM COBPEMEHHOW HAYYHOW KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIBHOCTH JIFOACH.

Yuenuueckuit 3xcnepumenm, nabopamopnoie pabomoi, npaKmuKym.

M3mepeHre Ccwibl TOKAa W HAIPSDKEHUS B LENM MOCTOSHHOTO TOKa IIPU
MOMOILM aHAJOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LHU(PpoBoH naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bu3NYECKUX BEJIMYHUH MPU MOMOIIY KOMIIBIOTEPHBIX TaTYUKOB.

Pa3nea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBuxkeHue. OTHOCUTENBHOCTh MEXAHMYECKOTO JBUKECHHUSL.
Cucrema orcuéra.

[Tpsimast u oOpaTHas 3ajaul MEXaHUKU.

Panuyc-BeKTOp MaTepHaJbHOM TOYKHM, €ro MNPOEKIMH Ha OCH CHCTEMBI
KoopauHat. Tpaekropusi.

[lepemenienne, CKOpoCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHE MaTE€pUAJIbHOW TOYKH, MX IMPOEKIWH HAa OCH CUCTEMBI KOOpPIHHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE IBUKEHUE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MAaTepUaIbHON TOYKM OT BPEMEHU U UX
rpaduku.

CBobOonHOe majeHue. YCKOpeHue CBOOOJHOro majeHus. JIBHXKeHHE Tena,
OpOIIEHHOr0 TOJ YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH M
YCKOpPEHUsI MaTepuaibHON TOYKU OT BPEMEHH U UX TpapuKu.



KpuBonunennoe  nBuxeHue. JIBWOKEHHE  MATEPUAIBHOM  TOYKH IO
OKPYXXHOCTH. YTJIOBas M JMHEWHas ckopocTh. Ilepuon u yactora oOpalleHus.
[lenTpocTpeMuTeabHOe (HOPMAJIbHOE), KacaTelbHOE (TAHT€HLIHUAIBLHOE) U TMOJHOE
YCKOpPEHHUE MaTepUaANIbHON TOUKH.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CHUAOMETD,
JBW)KCHUE CHApANIOB, LIEMHBIE, MIECTEpEHYATBIE U PEMEHHBIE NEepeaayd,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpayuu.

Mogenb cUCTEMBI OTCUYETA, WILTIOCTPAUsl KUHEMATUYECKUX XapaKTEPUCTUK
JIBUYKCHUS.

Crioco0bI UcclieJOBaHUSI ABMKEHUI.

WtrocTpanyst peAesbHOro Nepexoa U N3BMEPEHNE MIHOBEHHONW CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO31yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBuxeHusi Tena, OPOIIEHHOTO IOJ| YIiOM K TOPU3OHTY U
TOPU30HTAIIBHO.

HamnpaBnenue CKOpoCcTH Npu ABUKEHHUU 110 OKPY>KHOCTH.

[IpeobpazoBaHue YIIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TIyTEW, TPACKTOPUNA, CKOPOCTEM IBHXKEHHUSI OJTHOTO U TOTO XK€
T€Jia B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, npaKmuKym.

N3yueHne HEpaBHOMEPHOIO JABWKEHHS C LEJIbIO ONpEeIeHUs] MTHOBEHHON
CKOPOCTH.

N3mepenue yckopeHus Mpu MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBHMKEHUU
10 HAKJIOHHOM TIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH TYyTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBUKCHUH.

N3mepenne  yckopeHuss ~ CBOOOJHOrO  majeHuss  (PEeKOMEHIOBAHO
UCIIOJIb30BaHue HU(PPOBOI TabopaTOpUN ).

WN3yuenne pABWKEHUS Tena, OpOIIEHHOro ropu3oHTalbHO. [IpoBepka
TUIOTE3bl O TMPSMOM MPONOPUUOHATBHOW 3aBUCUMOCTH MEXIY AAIbHOCTBIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TEA.

N3yuenue NBUKEHUSA Tella MO OKPY)KHOCTH C MOCTOSIHHOW MO MOJIYJIO
CKOPOCTBIO.

HccnenoBanune 3aBUCMMOCTH Teproaa OOparieHus KOHHYECKOT0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBoiii 3akoH Hprorona. Muepumanenbie cucrtemsl orcuéra. [IpuHnmn
oTHocuTenbHOCTH ["anmunes. HeuHnepuuanbHbie CUCTEMBI OTcuéra (OmpenesieHue,
MIPUMEPBHI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HproToHa 17151 MAaTEPUAIBHOM TOYKH.

Tperuit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHUSA. OKBUBAJEHTHOCTh TIPaBUTALMOHHON U
WHEPTHOM MAaCCBI.

Cuna TsokecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOIO MaJ€HUS OT BBICOTHI
HaJ TOBEPXHOCTBHIO IUIAHETHl M OT reorpapuueckod MHPOTHL. JIBHKEeHUE
HEOECHBIX TEJ U UX CITyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Tema, aBmxkymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpEHHs CKOJIBKEHUS W CHJIA TPEHMS
nokos. Koapduuument tpenus. Cuna conpoTHBIEHUS NpPU JIBUKEHUM Tejia B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKECHHS.

Hasnenue. ['mapocrarnueckoe nasnenue. Cuita Apxumena.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpayuu.

Habuntoienue nBMKeHUs Tell B MHEPLUAIbHBIX U HEMHEPLUATIbHBIX CHCTEMAaX
OTCY€Ta.

[IprHLIMI OTHOCUTENBHOCTH.

Kauenne nByx HMIMHIPOB WM IIAPOB PAa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAILHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOACHCTBYIONIEHM  NPWIOKEHHBIX K Ty CHWI  C
IIPOU3BEAECHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B NHEPLHUAIBHOM CUCTEME OTCUETA.

PaBeHCTBO CHIT, BOBHUKAIOIIMX B PE3YJIbTATE B3aUMOAECHCTBUS TE.

N3mepenune macc mo B3auMOCUCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOABEME U NTAJICHUH.

[{eHTpoOEKHBIE MEXaHU3MBI.

CpaBHEHUME CUJI TPEHUS IOKOS, KAUEHHUSI U CKOJIbKEHUSI.

Yuenuueckuii 3xcnepumenm, nadvopamopnsie pabomot, npaKmuKym.

N3mepennie paBHOACHCTBYIOIIEH CHIT ITPU ABUKEHUHN OpyCKa 10 HAKIIOHHOMN
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BPEMEHHU JBUXKEHHUs Opycka 1o
HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BOSHHKAIONINX B MPYXXUHE U
PE3MHOBOM 00pasiie, OT UX AehOopMaIiHu.

W3y4eHne IBMKCHHSI CHCTEMBI T, CBSI3aHHBIX HUTHIO, IEPEKHUHYTOM Yepe3
JIETKUI OJIOK.

N3mepenre KodpQHIIMEHTA TPEHHS 110 BEJIWYMHE YIIIOBOro Koddduimenta
3aBucuMocTu F,(N).

WccnenoBanue nprxkeHus Opycka Mo HAKJIOHHOM TUNIOCKOCTH € IEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne NBUAKEHUS Tpy3a HA BALY C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomoTHO TBEpHOE Tenmo. [locTymarensHOe W BpaliaTelbHOE JBIKCHUC
TBEPAOTO Tena. MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaimieHus. [liedo cumsl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VY ci10Bus paBHOBECHS TBEPIOTO TEIA.

YcroiunBoe, HeyCTOMYMBOE, 0e3pa3InIHOE PAaBHOBECHE.

TexHuueckrue yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLECCHl: KPOHIUITEHH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Hemoncmpayuu.

VY ci10BuUs paBHOBECHS.

Bubl paBHOBECHS.

Yuenuueckuit skcnepumenm, nadopamopnusie padbomaot, nPAKMUKYM.

UccnenoBanue ycinoBuid paBHOBECHS TBEPAOrO TeEJla, HWMEIOLIETO OCh
BpAILICHHUS.

KoHcTpynpoBaHue KpOHIITEMHOB U PACYET CUJT YIIPYTOCTH.

N3ydyeHne yCTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IO/l OITOPHI.

Tema 4. 3akonwl coxpanenus é mexanuke.

Nmnynbec MaTepuanbHON TOUYKH, CUCTEMBI MAaTEPUAIIBHBIX TOUYEK. L{eHTp mMacc
CHUCTEMBI MAaTEpHUAIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTPaA MacC.

NmnynbC CUibl 1 K3BMEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

MomeHT uMnyJibca MaTepuanibHOM TOUKH. [IpencraBiieHne 0 COXpaHEHUU
MOMEHTA UMITYJIbCA B IEHTPAJIBHBIX MOJISIX.

PabGoTta cunbl Ha ManoM M Ha KOHEYHOM mepemelneHuu. ['paduyeckoe
MIPEICTABICHUE PAOOTHI CHITHI.

MOIIHOCTH CUIIBL.

Kunerndeckass sHeprus martepuanbHOi Touku. Teopema 00 M3MEHEHUU
KUHETUYECKOU YJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHnIManbHBIE W HENMOTEHUMAJNbHbIE CWIbL. [lOoTeHIManbHas SHEprus.
[ToreHuunanbHast 3HEprus ynpyro aeQopMupoBaHHOW NpyxuHbl. [loTeHIManbHas
DHEPrUs Teja B OAHOPOJHOM TpaBUTALMOHHOM mnoje. [loreHumaneHas sHEprus
T€Jla B IPABUTALIMOHHOM I10JI€ OJJHOPOJHOTO Iapa (BHyTpU U BHE 1apa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThbsi KOCMHYECKasE CKOPOCTb.

CBsi3b pabOThl HEMOTEHIHUANbHBIX CHJI C HW3MEHEHHEM MEXaHUYEeCKOU
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHy/UIM [l MIEAIBbHOM JKUIKOCTH Kak CJEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHu4yeckre yCTpOWCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: IBUKEHUE PAKET,
BOJAOMET, KONEpP, NPYXKUHHBIA MHCTONET, THUPOCKON, (PUIypHOE KAaTaHHE Ha
KOHBKax.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOEC IBHKEHUE.

N3mepeHrne MOITHOCTH CHJIBI.

M3MeHeHune 3Hepruu Teja Mpy COBEPIICHUN PAOOTHI.

B3anmHble npeBpalieHus] KWHETUYECKON W MOTEHIHAIBHOW SHEPIUM NpH
JEWCTBUU HA TEJIO CWIBI TSYKECTU U CWIIBL YIIPYTOCTH.

CoxpaHeHue SHEpruH IPU CBOOOJHOM MaICHUH.

Yuenuueckuit skcnepumenm, nadopamopnsie padbomoi, nPAKMUKym.

W3mepeHne nMIrysbca Tena 1o TOpMO3HOMY IIYTH.

N3mepenue cuiibl TATH, CKOPOCTH MOJENIH 3JIEKTPOMOOWIIS U MOIIHOCTH
CUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanne coOXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOIEHCTBUU.

N3mepeHrne KHHETUYECKOM YHEPTUH TEJIa [0 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS! TOTEHIMATIBHOM HEPTUU MPYKUHBI ¢ paOOTON CHJIBI
TPEHUS.

Omnpenenenue pabOTHl CHIIBI TPEHHUS MpPHU JBWKEHUHM Tejla MO HAKJIOHHOMN
IIJIOCKOCTH.

Paznen 3. MosiekyisipHasi pu3uka u TepMOAUHAMHUKA.

Tema 1. Ocnoswvt MonEKyAAPHO-KUHEMUYECKOU MEOPUU.

OcHOBHbBIE TOJOXKEHUST MOJEKyIsipHO-KHuHeTndecko teopuu (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHoBckoe aBmwkeHue. XapakTep
JIBW)KCHUST M B3aWMOJICWCTBUS YACTHL BEHIECTBA. Monaenn CTpPOEHHUS Ta3oB,
KUJKOCTE M TBEPIBIX Tel U OOBSICHEHHWE CBOWMCTB BEIIECTBA HAa OCHOBE 3THUX



Mozeneid. Macca u  pa3Mepel MoJekyn (aromoB). KosmuecTBo BelecTBa.
[TocTosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ uaMmepenus. I[llkama
temneparyp Llenscust.

Mogenps uaealbHOrO raza B MOJIEKYJISIPHO-KMHETHUYECKON TEOPHUH: YACTHUIIbI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

l'azoBble 3akoHBI. YpaBHeHHe MenneneeBa—Kianeipona. AOcoroTHas
temneparypa (mkana temnepatyp KenbBuna). 3akoH [lanbroHa. M3omporecch B
UJCabHOM Ta3e C TOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MpE/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIy JaBICHUEM UM  CpPEAHEH  KUHETUYECKOW  DJHEprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHXKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIEPATypbl TEPMOJIUHAMHYECKON CUCTEMBI CO CPEIHEN
KUHETUYECKOW SHEPruei MoCTynaTeIbHOIO TEMIOBOrO IBUKEHUS €€ YACTHII.

TexHu4yeckre yCTpONCTBA U TEXHOJOTMYECKHE TIPOLECCHl: TEPMOMETP,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpayuu.

Mopenu IBHKEHUS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Buneoponuk ¢ 3anuckio peanbHOro OpOyHOBCKOTO ABUKEHHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJEKYJI.

Mopenu KpUCTaNIMYeCKUX PEIIETOK.

HabGnronenue u ucciaenoBaHue U30MPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnepoBanue nmporecca YCTAHOBICHHsS TEIUIOBOIO  PAaBHOBECHUS  IIPU
TEIJI000MEHE MEXTy TOPSYEH ¥ XOJIOTHOU BOJIOM.

N3ydyeHne H30TEPMUYECKOro mpouecca (PEKOMEHJOBAHO HCIOJIb30BAHUE
rdpoBoii 1adbopaTopun).

N3yuenune n30XOpHOTro mpolecca.

N3yuyenue n3ob0apHOro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauwiunpl.

Tepmoaunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEeMBbl. BHelIHNE U BHyTpeHHUE mapaMmeTpsl. [lapamerpsl
TEPMOJMHAMHUYECKON CHUCTEMbl KaK CPEJIHHE 3HAYEHUsI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano tepMoauHamMukd. (CamMoONpoW3BOJbHAS — peaKcanus
TEPMOJUHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopenp HI€anpHOTO ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHue MenaeneeBa—Knanenpona u BbIpaKEHHE [JI1 BHYTPEHHEW JHEPIHUU.
VYcnoBusi MPUMEHUMOCTH 3TOW MOJENH: HU3Kash KOHLEHTPALMS YaCTHIL], BBICOKHE
TeMrepaTypbl. BeipaxkeHue 1711 BHYTPEHHEW HEPTUHA OJHOATOMHOTO HUJICAIBHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLIECCHI.

DOneMeHTapHasi paboTa B TepMouHaMuKe. Boruucienue paboTel 1o rpaguky
mpoiiecca Ha pV-auarpamme.

Temmonepegaua  kak  cnocod  M3MEHEHHMs]  BHYTPEHHEM  BHepruu
TEPMOJIMHAMHYECKOW  cucteMbl 0e3  coBepuieHuss  pabotel.  KonBekuws,
TEIUIONIPOBOIHOCTbD, H3Ty4YCHHUE.

KomnuectBo Ttemnorel. TemmoéMKocTh Tena. YaenpHas UM MOJSpHas
TEIUIOEMKOCTH BEUIECTBA. YpaBHeHUe Maliepa. VYaenbHas TEIUIOTAa CrOpaHUs
toruBa. Pacuér kommuecTtBa TeEIIOTHI mpu Temonepenade. I[lonarue o006
aanabaTHOM IpoIiecce.

IlepBblii 3aKOH TepMOAWHAMHUKHA. BHyTpeHHsAs odHeprusa. Kommuaectso
TEIUIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMHYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOAMHAMHMKH JUIsI PABHOBECHBIX ITPOLECCOB: 4Yepes
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CHCTEMBblI MPOXOJUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

Bropoil 3akOH TEpMOAMHAMMKM JUIsI HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO NepeJaTh TEIIOTY OT 00Jiee XOJIOAHOrO Teja K 6ojiee HarpeToMmy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnumne aectus TeroBbix MammH. KT/,

Makcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHUE ACTEKThl UCIOJIb30BAHUS TEIUIOBBIX ABUratenei. TeroBoe
3arpsi3HEHUE OKPYKAKOLIEH CPeJIbl.

TexHu4yeckre yCTpOWCTBA M TEXHOJOTMYECKHUE MPOILIECCHI: XOJOAWIbHUK,
KOHJIUIIMOHEP, IU3CJIbHBIM U KapOHOpaTOpHBIA JBUTATENM, MapoBas TypOuHa,
MOJIyYEHUE CBEPXHU3KUX TEeMIeparyp, YTHIH3AlUsl «TEIJIOBBIX» OTXOJO0B C
WCITOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOTUINBA IS
BBIPAOOTKU «TETUIOBOM» M DJICKTPOIHEPTHH.

Hemoncmpayuu.

N3meHeHne TeMnepaTrypsl pu aauadaTHYeCKOM paclIupeHuH.

Bo3aymHoe orauso.

CpaBHeHUE yJIeTbHBIX TEIUIOEMKOCTEN BEIIECTB.



CriocoObI 3MEHEHUsI BHYTPEHHEH YHEPTUH.

HccnenoBanue aqnabaTHOrO mpolecca.

KommnbroTepHbie MOJIENH TEIIOBBIX IBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padbomot, nPAKMUKym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanue mponecca OCTbIBaHUS BELIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHune B3aMMOCBSA3M SHEPIUM MEKMOJICKYJISIPHOTO B3aUMOJICHCTBUS U
TEeMIEPATyPhbl KUTICHUS AKUTKOCTEH.

Tema 3. Azpezamnvle cocmosanus eeuyecmea. Pazoevle nepexoonl.

[TapooOpazoBanue u koHAeHcauus. Mcnapenue u kumneHue. Y elbHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacelllieHHBIE W HEHACBHINIEHHbIE mnapbl. KauecTBEHHas 3aBHUCHMOCTh
IJIOTHOCTH M JABJICHUS HACBIIIEHHOTO Iapa OT TEMIIEPATyphl, NX HE3aBUCUMOCTh
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3myxa. AOCOJIIOTHAs U OTHOCUTEbHAS BIAKHOCTb.

TBépnoe Teno. Kpucramnuyeckue u amopdubie Tena. AHU30TPONHS CBOWMCTB
kpuctaiuioB. [lmaBieHne W KpucTaluid3auusa. YIeJbHAas TEIJIOTa IUIaBJICHHUS.
CyOnumarusi.

Hedopmanuu tBEpOTO Tena. Pactskenue u cxatue. Casur. Moaynes FOHra.
[Ipenen ynpyrux aedopmaruii.

TeroBoe paciupeHue XUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacipenrue. AHTapMOHM3M TEIUIOBBIX KOJI€OaHUI YaCTHUI] BEIIECTBA KaK MPUYHHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpa3zoBanue sHeprun B (ha30BbIX MEPEX0JIax.

YpaBHeHUE TEMI0BOTO OaiaHca.

IToBepxHocTHOE HaTsKeHUE. Kod(phUIMEHT MOBEPXHOCTHOTO HATSXKECHMUS.
Kanusspasie sBnenus. JlapieHue noa UCKPUBIEHHONW MMOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTpOMCTBA W  TEXHOJOTMYECKHE TPOLECCHI:  KHUAKUE
KpHUCTaJUIbl, COBPEMEHHbIE MaTEPHUAIIBI.

JHemoncmpayuu.

TermnoBoe pacupeHue.

CBoiicTBa HACHIIIIEHHBIX MAPOB.

Kunenune. Kunenue rnpu noHU>KEHHOM JABJICHUMU.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmauuBaHue.



Kanunnsipasie siBieHuUs.

Moneny HeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanre HarpeBaHus U MIIABJIEHUS KPUCTAITIMYECKOTO BEIIECTBA.

Bunaer nepopmarmii.

Habmnronenue manbix aegopMaiiuid.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, nPAKMUKym.

N3ydeHne 3aKOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJA.

W3ydeHne CBOMCTB HACHIIEHHBIX [1apOB.

N3mepenne aOCOMIOTHOM BIAXXHOCTUM BO3JyXa M OIIEHKAa MacChl MapoB B
MOMEILIEHUY.

N3mepenne kordduirieHTa MOBEPXHOCTHOTO HATSXKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanne 3aBUCUMOCTH  JedopMalMi  pe3MHOBOro obpasma  oT
MPUIOKEHHON K HEMY CHJIBI.

Paznen 4. JiexkTpoauHaMuKaA.

Tema 1. Inekmpuueckoe nose.

OnekTpu3aums Ten U €€ MPOSBICHUS. OJJEKTpUUeCKuU 3apsa. [IBa Bupaa
ANEKTPUYECKUX 3apsAaoB. [IpoBOAHWKH, MHUAJIEKTPUKA U  MOJYIPOBOJHHKHU.
DOneMeHTapHbI AJIEKTPUYECKUA 3apsil. 3aKOH COXPAHEHUS DIJIEKTPUYECKOIO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsapl. 3akoH Kyiona.

Onextpudeckoe nojie. Ero qeiicTere Ha 3JIEKTpUYECKHUE 3apsIbl.

Hampsox€anocts  anexTpudeckoro  mosst.  [IpoOuerit  3apsin.  Jlunuwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHIMaNBHOCTh JJIEKTPOCTATUYECKOIO IMOJA. Pa3HOCTP NOTEHUMATIOB M
HanpsbkeHue. [loTeHnumanpHass SHeprus 3apsga B DAJEKTPOCTATUYECKOM IIOJIE.
[ToTeHUMaN 31eKTpOCTaTUYECKOro NoJisd. CBA3b HANPS)KEHHOCTH TOJIS U PA3HOCTU
MOTEHIIMAIOB [IJIST  AJIEKTPOCTATUYECKOTO TMOoJs (KaKk OIHOPOJHOTO, TaK U
HEOJHOPOJIHOTO).

[IpuHIMT CYTIEPIIO3UIINH HIISKTPUUECKUX MOJICH.

ITone Toueunoro 3apsima. Ilone paBHOMepHO 3apsbkeHHON cdepsl. Ilome
pPaBHOMEPHO 3apsHKEHHOro mo o0béMy 1mapa. [lone paBHOMEpHO 3apsKEHHOM
OeCKOHEYHOW TUIOCKOCTU. KapTuHbl JUHUN HANpsOKEHHOCTH DJTHX TIOJIEH U
HKBHUIIOTEHIIMAIBHBIX TTOBEPXHOCTEH.

[IpoBOAHUKH B AJIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3aPSAIOB.

JuanekTpuku B AIEKTPOCTATUYECKOM  TOJIE. Jusnexrpuueckas
IIPOHUIIAEMOCTD BEILIECTBA.



Konpencatop. DneKTpoEMKOCTh KOHJIEHCATOPA. DIEKTPOEMKOCTh MIOCKOTO
KOHJICHCATOpA.

[TapamtenbHOE COeAMHEHNE KOHIEHCATOPOB. [locnenoBarensHoe coeuHeHNE
KOHJICHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHJIEHCATOPA.

JIBr>KeHUE 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JIJIEKTPOCKOIL,
DIIEKTPOMETP, DJEKTPOCTAaTHUYECKas 3alluTa, 3a3eMJICHHUE dJIEKTPOnprOOpoB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpayuu.

Y CTpOMCTBO U MPUHLMI JEUCTBUS DIEKTPOMETPA.

DJIEKTPUUECKOE T0JIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE MOJIE ABYX 3aPSIAKEHHBIX IIACTHH.

Mopens anektpocratuueckoro renepartopa (Ban ne I'paada).

[IpOBOIHUKH B 3JIEKTPUYECKOM IIOJIE.

DIJIEKTPOCTATUYECKAS 3AINTA.

Y CTpOoUCTBO U AENCTBUE KOHAEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTOpa OT  IUIOLIAIU
IJIACTHH, PACCTOSHUSI MEXKAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 31EKTPUUECKOro MOJIs 3apsHKEHHOT0 KOHAEHCATOpa.

3apsiKa 1 paspsaka KOHJICHCATOpa YEPE3 pe3UcTop.

Yuenuueckuii 3xcnepumenm, nadopamopmuvie padbomul, nPAKMUKyMm.

OueHka cuil B3aUMOJICUCTBUSA 3aps>KEHHBIX TEIL.

HaOnronenue nmpeBpaliieHust SJHEPTUH 3apsXKEHHOTO KOHJIEHCATOpa B SHEPTHIO
M3JIy4YEHUS CBETONOA.

N3ydeHune npoTekanus TOKA B LIENHU, COAEPKALIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAIOB (HampsHKEHUs ) npu
MIOCJIEIOBATEIILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsijia KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmosaunbwlil 31eKmpuiecKuil mox.

Cuna toka. [TocTOSIHHBIN TOK.

VYcioBusi CynmiecTBOBAHUSL MOCTOSHHOTO 3JIEKTPUYECKOTO TOoKa. MCTOYHMKM
toka. Hanpsokenue U n D/1C é.

3akoH Oma Ji1s yJacTKa LIETH.

DIIEKTPUUECKOE COINIPOTHUBIICHUE. 3aBUCUMOCTh COINPOTHUBJIEHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI U IUIOMIAAX MONEPEYHOIO0 CEUCHUS.
VY nenbHOE CONPOTUBIICHUE BENIECTBA.

[TocnenoBaTenbHOE, MapaIeIbHOE, CMEIIAHHOE COCIMHEHHUE MPOBOHUKOB.
Pacuér pazBeTBNEHHBIX dekTpruecKkux 1enei. [Ipasuna Kupxroda.



PaGoTa snexrpudeckoro Toka. 3akoH Jxoymns—Jlenma.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TersioBas MOIIHOCTh, BbIAEIsEeMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBJIECHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKaA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B 11enH MOCTOSIHHOTO TOKA.

TexHuyeckre yCTpOMCTBA M TEXHOJOTHYECKHUE MIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpayuu.

N3mepeHne cuiibl TOKa U HapsHKEHUS.

HccnegoBanue 3aBUCMMOCTH CHUJIBI TOKA OT HANPSKEHUS UL PE3UCTOPA,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCHUMOCTh CONPOTUBIICHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHUS U MaTepuana.

HccnegoBanue 3aBUCUMOCTH CUJIbI TOKA OT COITPOTUBIICHUS IPU TOCTOSTHHOM
HaIPSKEHUU.

[Ipsamoe n3mepenne D/1C. KopoTkoe 3aMbIKaHUE TAIIBBAHUYECKOTO JIEMEHTA
Y OIICHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrniocoObl coemuHeHust ICTOUYHUKOB Toka, JJ1C OGatapei.

Hccnenoanne pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH UCTOYHUKA TOKA
OT CUJIbI TOKA B LIETIH.

Yuenuueckuii 3xcnepumenm, navopamopnsie pabomot, npaKmukKym.

HccnenoBanre CMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

M3mepenne y1eapHOro COMPOTUBIIEHMSI TPOBOIHUKOB.

HccnegoBanue 3aBUCMMOCTM CWJIBI TOKA OT HalpsSOKEHUs JUIA  JIaMIIbI
HaKaJIUBaHUSI.

VYBenuueHue npeaena u3MepeHus amrnepMerpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHyTpEHHEr0 CONMPOTUBJIEHUSI UICTOYHUKA TOKA.

Hccnenoanue 3aBucuMoctd DJ[C ranbBaHUYECKOTO 3JIEMEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKY IMOJIOCAMU MCTOYHUKA TOKA
OT CUJIBI TOKA B LICTIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOW MOIIIHOCTH MCTOYHUKA TOKA OT CHJIbI
TOKa.

Tema 3. Toku 6 paznuunwix cpeoax.

DOnekTpuyeckass MPOBOJAMMOCTbh  PA3JIMYHBIX  BEIIECTB.  DIJIEKTPOHHAS
MPOBOJUMOCTh TBEPJIBIX METAIOB. 3aBUCUMOCTh CONPOTUBIIEHUS METALIOB OT
TemiiepaTypbl. CBEpXIpOBOAUMOCTb.



DnexkTpudecKkuid TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

ITonynpoBoIHHKHY. CobcTBeHHas U [pUMecHas IPOBOJUMOCTh
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B DBJEKTPOJIUTAX. DIIEKTPOJIUTHYECKAS IAUCCOLIMALIMS.
Onektponus. 3akonbl Papajes A dIEKTPOIIN3A.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckre yCTpOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: Ta30pa3psiIHbIE
JaMIIbl, JJIEKTPOHHO-IIy4yeBasi TpyOKa, MOIYNPOBOJIHUKOBBIE MTPUOOPHL: AHO/I,
TPaH3UCTOP, (OTOAMOA, CBETOAMOJ], TalbBaHWKA, padUHUPOBAHUE MEIH,
BBIIUIABKA AJIIOMHUHMSL, SJIEKTPOHHAS! MUKPOCKOIIUSI.

Hemoncmpayuu.

3aBUCUMOCTB COITPOTUBIICHNS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIIUTOB.

3akoHsblI 5iekTpoausa dapazes.

HckpoBoii pa3psia U IPOBOAUMOCTE BO3yXa.

CpaBHEHME TPOBOAMMOCTH METAJUIOB U MOJIYIIPOBOJIHUKOB.

OHOCTOPOHHSISI IPOBOIUMOCTD AHOJIA.

Yuenuueckuii s3xcnepumenm, nadvopamopnsie pabomot, npaKmukKym.

HaOmnronenue snekrposusa.

N3mepeHne 3apsia ONHOBAJIEHTHOTO HOHA.

HccnenoBanne  3aBUCMMOCTH  CONPOTUBJIEHHS  TEPMOPE3UCTOPA  OT
TEMIIEPATYPBI.

CHsiTHE BOJIBT-aMIIEPHOMN XapAKTEPUCTUKH THOIA.

POu3n4ecKuil NPaAKTUKYM.

Crioco0bl n3MepeHust GU3NYECKUX BEJIIMYMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIHYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX  U3MEPEHHMHM, MCCIEIOBAaHUKA  3aBUCHMOCTEM
bu3MYeCKuX BETUYHMH, TNPOBEpPKA MPEMIOKEHHBIX THUMOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3feiax  «YUYEHUYECKHH  DKCIIEpUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHbIE CBA3M.

Nzyuenne kypca ¢usukum yrimyonénHoro ypoBHa B 10 kiacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€M C KypCaMH
MaTE€MaTHUKH, OUOJIOTUH, XUMUHU, TeOorpapuu U TEXHOJIOTHH.

Meosicnpeomemnule nOHAMUA, CEA3AHHbBIE C U3YYUEHUECM MEM 0008 HAYYHO20
no3HaHuA: SIBIICHUE, HAY4YHBIM (akT, rumotesa, ¢u3nyuecKkas BEJIMYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, OHKCIEPUMEHT, MOJCIUPOBAHUE, MOJIEIb, HW3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHUM, U3MEPUTEINIbHBIE TPUOOPHI, IU(PPOBast 1abopaTopusl.

Mamemamuka: pelieHUe CUCTeMbl YypaBHeHHH. JlunelHas QyHKIM,
napabona, runepOona, ux rpaguKyd U CBOMCTBA. TpUroHOMETpUYecKkrue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BeKTopsl 1 MX IPOEKLNUK Ha OCU KOOPAMHAT, CII0)KEHHE BEKTOPOB.

buonozua: vexannueckoe ABMXKEHUE B KUBOH mpupoje, nuddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYXKaloLEeH Cpelibl,
yTUIu3aluusg OHOOPraHWYEeCKOro TOIUIMBA [UIsl BBIPAOOTKU «TEIUIOBOW» H
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHUE U KallWUISIPHBIE SIBICHUS B IPUPOJIE,
JJIEKTPUYECKUE SIBICHUS B dKUBOU MPUPOJIE.

Xumusa: DUCKPETHOE CTPOECHHME BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJIb BEILIECTBA, MOJISIpHAs Macca, IOIY4eHHE HaHOMAaTepUalloB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEH U ra3oB, )KUJKHE KPUCTAIUIbI, AIEKTPUUECKUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTUYECKAsT JUCCOLMALS, TAIbBAHUKA, JIEKTPOHHAsS
MUKPOCKOIIHSL.

TI'eozpaghua: BnaxxHOCTh BO3IyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue ABMKCHUN C UCHOJIb30BAHUEM MEXAHU3MOB,
y4€T CyXOro M JKMJIKOTO TPEHUS B TEXHHUKE, CTATHYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKIMHK), UCIOJIb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOAOMET W JIpyrue), JBUraTelb BHYTPEHHETO
cropanusi, naposasi TypOHHa, OBITOBOM XOJOJUIBbHUK, KOHIUIIMOHEP, TEXHOJIOTHH
IIOJIYYEHUS] COBPEMEHHBIX MAaTepUaloB, B TOM YHCIE HAHOMAaTEPHUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTUYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpPUOOPOB,
ra3zopaspsiAHbIE JTaMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. DiekTpoaAuHAMMKA.

Tema 4. Mazcnummnoe noie.

B3aumoneiicTBe TMOCTOSSHHBIX MarHUTOB W MPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAYKUMH. [IpuHomMn cynepro3uunu
MAarHUTHBIX NIOJIeH. JIMHUM MarHUTHOW MHIYKIMH.

MaruutHoe 1oJjie MPOBOAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cunia AMnepa, €€ HarpaBJIeHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOAYJb. JIBUKEHHE 3apSyKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cusl Jlopenna.

MaruauTHoe nose B Bemectse. DeppoMarHeTuku, napa- u JUaMarHeTHKHU.



TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IPUMEHEHHUE
MOCTOSITHHBIX MarHuTOB, AJIIEKTPOMATHUTOB, TeCTepP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.

Hemoncmpayuu.

KaptnHa  nuHWE  WMHOYKOMM ~ MAarHATHOTO — TOJIA  TOJOCOBOTO M
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MarHUTOB.

KapTrHa nMHMI MAarHUTHON MHAYKLIMH MTOJIS JUTMHHOTO MPSIMOT0 IPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IIPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoeiicTBue AByX MMPOBOJAHUKOB C TOKOM.

Cuiia Ammnepa.

JeiicTBre cuibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue NBHKEHHUS ITydKa 3JIEKTPOHOB B MATHUTHOM TOJIE.

[TpuHIMn NENCTBUSA AJIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padbomoi, nPAKMUKYM.

HccnenoBanre MarHUuTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETUKOB.

HccnenoBanne 1eWCTBUS MOCTOSHHOIO MarHUTa Ha PaAMKy C TOKOM.

N3mepenue cuibl Ammepa.

M3y4yenue 3aBUCUMOCTH CUJIbI AMITEpa OT CHJIBI TOKA.

Onpenenenne MarHMTHOM MHAYKIUHA HA OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. InekmpomazcHumHas UHOYKYUAL.

SBneHne DNEKTPOMArHUTHOM HMHAYKIMU. [IOTOK BekTOpa MarHWTHOM
uHayKuu. OJIC mHAayknuu. 3akOH JJIEKTPOMarHuTHOM uHAOykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

O/JIC MHOyKUMH B IPOBOJHUKE, IBHKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunykTtuBHOCTE. KaTylika HMHAYKTMBHOCTH B LENH IOCTOSHHOIO TOKA.
SBnenue camonnaykuuu. 3/1C caMOUHIYKIUU.

DHeprusi MarHUTHOT'O TOJISI KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE IMPOLECCH: MHAYKIMOHHAS
I€Yb, COJICHOU/I, 3alIUTa OT JICKTPU3ALMH TEJl MPU ABUKEHUHA B MArHUTHOM I10JIE
3emuIn.

JHemoncmpayuu.

Hab6nroneHue siBleHUs 2IEKTPOMAarHUTHOW WHTYKITHH.

UccnenoBanue 3aBucumoctd OJIC HMHIOYKOIMM OT CKOPOCTHM HW3MEHEHUS

MAargamMTHOI'O ITIOTOKaA.



IIpaBuiio Jlenna.

[TaneHue MarauTa B aITOMUHUEBOHN (MEIHON) TPyOe.

SIBreHHE CaMOMHIYKIIUH.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuii s3xcnepumenm, nadopamopnsie pabomot, npaKmuKym.

HccnenoBanue SIBICHUS JIEKTPOMArHUTHON MHIYKIIUH.

OnpeneneHne UHAYKIIMA BUXPEBOTO MArHUTHOTO TOJIS.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MOJIeNH IEKTPOMArHUTHOTO T'€HEPATOPA.

Pa3znen 5. Kostebanus u BOJIHBI.

Tema 1. Mexanuueckue xonedanus.

KonebarensHas cucrema. CBoOO HBIE KOJI€OaHU.

[Mapmonnyeckue konebanusi. KuHematudeckoe M JMHAMHYECKOE OIKCaHUE.
DHepreTuuecKkoe ONMUCAHUE (3aKOH COXPAHEHMSI MEXaHUYECKOW »Hepruu). BriBoj
JMHAMUYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIEOAaHUM U3 MX YHEPTreTUYECKOro U
KMHEMaTUY€CKOTO OMTMCaHMUS.

Amvmuntyna u ¢daza xosnebanuid. CBsi3b aMIUTUTYAbl KOJEOAHUU HCXOIHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uyacrora koneOGanuit. [lepuon Masibix CBOOOJHBIX KoJieOaHUM
MaTeMaTU4YecKoro MasaTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasITHUKA.

[TonsiTue 0 3aTyxarolmux KojaedaHusx. BeiHykKaeHHble koneOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BriusHue 3aTyxaHus Ha BHUJ PE30HAHCHOM KPHBOM.
ABTOKOJIEOAHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Ka4deJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck KoJIeOaTEIBbHOTO JBUKCHHUS.

Hab6nronenue He3aBUCUMOCTH TIEPHOJIa MaJIbIX KOJIEOaHU rpy3a HA HUTH OT
aAMIUTUTY/IBI.

UccnenoBanue 3aTyxaromuyx KojgeOaHuil ¥ 3aBUCUMOCTH MEPHOJIa CBOOOHBIX
KOJICOAHHI OT COTPOTHBIICHHUS.

HccnemoBanue kosiebaHWil Tpy3a HAa MAacCHUBHOW TIPY)KHHE C IICNIBIO
dhopMupOBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUS YJHEPTUU MPU KOJCOAHUAX TPy3a Ha TIPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuii s3xcnepumenm, nadvopamopnsie pabomot, npaKmuKym.



W3mepenue mepuona CBOOOAHBIX KOJICOAHUH HUTSHOTO U MPYXUHHOTO
MAasiTHUKOB.

N3yyeHune 3aKOHOB ABMKEHUS TENA B X0J1€ KOJIEOAHHI Ha yIPyTrOM IMO/IBECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUU B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIMTYAbI 3aTYXaIOIIKUX KOJIEOaHUH.

HccnenoBaHue BbIHYKIECHHBIX KOJICOAHUM.

Tema 2. dnekmpomazHummsle Ko1edAHUA.

KoneOarenbubiii KOHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHbIE KOJIE€OAaHUS B
ueanbHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBsi3p aMIUIMTYZAbI
3apsiia KOHJEHCATopa ¢ aMIUIMTY/I0N CHIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UACAITBHOM K0J1€0aTeTbHOM KOHTYPE.

3aryxaromue AJIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX1cHHBIE
AJIEKTPOMAarHUTHbIE KOJIeOaHusl.

IlepeMeHHBII TOK. MOIIHOCTP IEPEMEHHOIO TOKAa. AMIUINTYAHOE U
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHycOMJQIBHBIA NEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LI€NM CHHYCOMJAIBHOIO MEPEMEHHOIO TOKA. PE30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHblii  Tpancopmatop. IlpoumsBonactBo, mnepegaya u mnoTpedieHUE
AIEKTPUYECKON SJHEPTUH.

DKOJIOTUYECKHE PHUCKM TMpPU MPOU3BOACTBE 3ieKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuueckne yCTpOMCTBA M TEXHOJOTHMYECKUE MPOLECCHL: IEKTPUUECKUN
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpayuu.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.

3aBUCUMOCTB YaCTOThI CBOOOIHBIX KOJIEOAHUH OT MHIYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop HE3aTyXarONIMX JIEKTPOMArHUTHBIX KOJIEOAHUH.

Mogenb 31eKTPOMAarHuTHOTO TeHepaTopa.

BbIHyX/1I€HHbIE CHHYCOUAQIbHbBIE KOJICOaHMUS.

Pe3ucTop, karymka MHIYKTUBHOCTH M KOHJEHCATOP B LENU MEPEMEHHOTO
TOKa.

Pe3onanc mnpu mMoCieqOBaTeNTbHOM  COCIMHEHUM PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTH M KOHJEHCATOPA.

VY eTpoiicTBO U PUHIINT JEHCTBUA TpaHcPopmaTopa.



Mopens TMHUM 2IEKTPONEPEIaYn.

Yuenuueckuit sxcnepumenm, nadopamopnuie padbomot, nPAKMUKyMm.

Nzyuenue Tpanchopmaropa.

HccnegoBanue mepeMEHHOTO TOKa 4Yepe3 IMOCIEOBATENbHO COCTUHEHHBIC
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 371eKTpOMarHuTHOTO pE30HaHCa.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B IIENU IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHuUmHbsle 60JIHbL.

MexaHudeckue BOJHBI, YCJIOBHUSI HX pacnpocTpaHeHus. [lomepeunbie u
POJI0JIbHBIE BONHBL [lepuon, CKOpPOCTb pacmpoCTpaHEHUss W JJIMHA BOJIHBL
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)Xe€HHeE, MpejoMicHHe, MHTephepeHIHs Hu
T paKus.

3Byk. CkopocTb 3ByKa. I poMKkoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DNEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHS M3JIyYEHUS AJIEKTPOMATHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  DJIGKTPOMAarHWTHBIX ~ BOJH:  OTPAXEHUE,  IPEJIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakuus.

[IIkana 371€KTPOMArHUTHBIX BOJIH. [I[ppuMeHeHne 3IeKTpOMarHuTHHIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paAMOCBSI3U U TeNEBUACHUA. Pannonokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpPOHCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
UHCTPYMEHTBHI, pajap, paluonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHIIMHE.

Hemoncmpayuu.

OOpa3zoBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U MTPOIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JITMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Habmoienue oTpaskeHus U NpeioMICHHUsSI MEXaHUUECKHUX BOJIH.

Hab6mronenue narepdepeniuu u qudpakiini MEXaHUIeCKUX BOJTH.

AKYCTUYECKHUI PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaGmonenue cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOH H
Y4aCTOTON KOJIeOaHMIA.

Uccnenosanue CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE,
npesioMJIeHUE, MoJspu3anus, Judpakuus, HHTephepeHIIus.

Oo6HapyxeHue HHGPaKpacHOro U yJIbTPa(puoIeTOBOr0O U3TyUCHUH.

Yuenuueckuii 9xcnepumenm, nadopamopnusie padbomot, nPAKMUKyM.



N3yyeHue napaMeTpoB 3BYKOBOM BOJIHBI.

N3y4yenue pacrpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPaHCTBE.

Tema 4. Onmucxa.

[IpssMosIMHEHOE pacpOCTpaHEHUE CBETa B OJHOPOJHON cpene. Jlyd cBera.
To4deuHbIld NICTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OTpakeHUs cBetTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[IpenomiieHne cBera. 3aKOHBI IPEIOMIIEHHSI CBETA. AOCOIOTHBIN IT0OKa3aTeb
npesioMieHus. OTHOCUTENBHBINA MOKa3aTelb MpeaoMIIeHHs. 110CTOSHCTBO 4acTOThI
CBE€Ta M COOTHOLIEHWE JJIMH BOJH NIpPH IEPEXO0JI€ MOHOXPOMATHYECKOIO CBETa
yepe3 IpaHully pasziesia AByX ONTHYECKUX CPE.

Xox nmyueir B npusme. Jucnepcusi cBera. CioXHbIA cOoCTaB O€IOro CBETa.
IBer.

[lonHoe BHyTpeHHEEe oTpakeHue. [IpenenpHbIi yron MoJHOTO BHYTPEHHETO
OTPa’KECHU.

CobOuparoue u pacceuBaromve JmH3bl. ToHkass nmH3a. ®DokycHoe
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOIO
pPAcCTOSIHUSI TOHKOW C(epuyYecKOor JIMH3BI OT €€ T€OMETPUU M OTHOCHUTEIBHOIO
IIOKa3aTelIs MPEIOMIICHUS.

@opmysia TOHKOM JIMH3BL. Y BEJIMYEHNE, JaBAEMOE JIMH30M.

Xoxa nydva, MPOLIEAIEro JIMH3Y IOJ IPOU3BOJIBHBIM YITIOM K €€ TJaBHOU
ontuuecko ocu. IlocTpoeHne wH300paXeHU! TOYKM M OTpe3Ka MpsSMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

OnTuueckue nmpubopsl. Paspemaromnias crnoco6HocTh. [1a3 kak onTtuuyeckas
cUCTEMA.

[Ipenesbl TPUMEHUMOCTH T€OMETPUYECKOU OITHUKHU.

BonnoBass ontuka. WHrepdepenuuss cBera. KorepeHTHblE HMCTOYHUKHU.
VYcnoBus HaOMOJEHUS MAaKCUMMYMOB M MHHHMYMOB B HUHTEp(EpEHIIMOHHOM
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHMKOB. [IprMepsl KiIacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

HNudpakus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
IJIaBHBIX ~MAakKCUMyMOB TIpM  MaJ€HUM MOHOXPOMATUYECKOrO0 CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

ITongapuszanus ceera.

TexHHuuecKrue yCTpPOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: OYKH, JIyNa,
NEPUCKOI, (oToanmapaT, MUKPOCKOI, MPOEKIHUOHHBINA ammapaT, MPOCBETICHHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, AU(PPAKINOHHAS pEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHHUSI CBETA.



HccnenoBanue npenomiieHus CBETa.

Habrogenue moHOro BHyTpEHHET0 oTpaskeHus. Moienb cBEToBo/IA.

UccnegoBanne Xo/a CBETOBBIX IIYYKOB YEpE3 ILIOCKOMAPAJLICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300pa)KeHUM B TMH3AX.

Mopenu MuKpockomna, TeJIECKOIa.

Hab6mronenne natepdepeHIinm cBera.

HaOmnroienue 11BeTOB TOHKUX TIEHOK.

Hab6mronenune nudpaxium ceera.

N3yuenne nudpakiiMOHHOW PEIETKH.

Hab6nronenue qudpakiinoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

Hab6nronenue nonsipuszaiuu cBera.

[IpuMeHeHue MOISIPOUIOB JIJISI U3YUCHUSI MEXaHUUECKUX HAIPSIKCHUIM.

Yuenuueckuit akcnepumenm, nadopamopnsie padomuol, npaKmuKym.

N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.

Uccnenoanne 3aBUCUMOCTH (POKYCHOTO pPAacCTOSIHUS OT BemlecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenre PoKyCHOTO pacCTOSTHUS paCCEUBAIOIINX JIMH3.

[Tonmyuenue nzoOpaxeHus: B CUCTEME U3 IJIOCKOTO 3e€pKajia v JIUH3HI.

[Tomy4yenune n300pakeHUsi B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHH€e TEIECKOMMYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EpeHInN 1 MOISIpU3alii CBETa.

N3yueHne noasipusaiiu CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH IUAIIEKTPHKA.

N3yyenue nHTEpPEpEeHIINN JIA3ePHOTO U3TyUYCHUS HA IBYX IIETSAX.

HaGmronenue nucnepcum.

HabGnronenue u uccienoBanue TMPPakMOHHOTO CIIEKTpPa.

N3mepeHnune IJrHbI CBETOBOM BOJIHBI.

[TomydyeHue criekTpa M3Iy4YEHUs CBETOJMOAA TIPU MOMOITU TUGPAKIIMOHHON
PELIETKHU.

Pa3znen 6. OCHOBBI ClIEIIHAJIBHON TEOPUU OTHOCUTEIBHOCTH.

['pannubl  NPUMEHMMOCTH  KJIIACCMYECKOM  MexaHuku.  I[locTtynatsl
CIEIUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  wHTepBal.  lIpeoOpa3zoBanus  JlopeHia.
YcioBue nOpUYMHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHH M COKpAIlCHUE JTUHBI.

DHeprus U UMITYJIbC PEISITABUCTCKON YaCTHIIBI.

CBsI3b MacChl C SHEPruel U UMITYJILCOM PEIIATUBUCTCKON YaCTUIIbl. DHEPTHUS
MIOKOSI.



TexHuyeckre yCTpOWCTBA U TEXHOJOTMUECKHE MPOLECChl: CIYTHUKOBBIC
MPUEMHHKH, YCKOPUTEH 3aPSIKEHHBIX YACTHLL.

Y4eHNYeCKui SKCTIEPUMEHT, JTa00paTOpHBIC PAaOOTHI, TPAKTHKYM.

OnpeneneHrie UMIyJAbCa W DHEPIHMM  PEISTHUBUCTCKUX — yacTuil (IO
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTHUI] B MATHUTHOM TOJIE).

Pasznen /. KBanroBasi pusnka.

Tema 1. KopnycKyaapHho-601H0801 Oyaausm.

PaBHOBecHOE TeruioBoe H3MydeHHUE (M3JIydeHHe aOCOIIOTHO YEPHOTO Tela).
3akoH cMemienus Buna. ['unotesa [lnanka o KBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dororpdext. OmbiTel A. I'. CroneroBa. 3akoHsl GoTtorddexra. YpaBHEeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBeta (B UYAaCTHOCTH, JIaBICHHE CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaxarolulyr IMoBepxHocTh). OmbiTel I1. H.
JleGenena.

BosHoBBIE cBOMCTBa yactull. BonHel e bponnsa. /Inuna BonHe! ae bpoia n
pa3Mepbl OOJAcTH JIOKaJIM3alUUW JBWXKyIIEWcs dacTuubl. KopmyckyispHO-
BOJIHOBOH Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nuzmepeHuit B Mukpomupe. COOTHOIICHUS HEOIpPeaeIEHHOCTEN
['eitzenOepra.

TexHUYeCKHe YCTPOMCTBA M TEXHOJOTHYECKHUE ITPOLIECCHI: CHEKTPOMETD,
¢doTosneMeHT, (HOTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/I.

Hemoncmpayuu.

®doTo3(dQheKT Ha YCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poTodddekTa.

UccnenoBanue  3aBUCMMOCTHM  CONPOTUBIICHUS  TOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauon.

Conneunas 6arapes.

Yuenuueckuii 3xcnepumenm, nadvopamopnsie pabomot, npaKmuKym.

Uccnenosanue Gporopesucropa.

N3mepenune nocrosiaHo# [limanka Ha ocHOBe uccaenoBanus Gororddexra.

HccnenoBanrie 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOAMO] OT HAIIPSAKEHUS.

Tema 2. @usuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpOeHHUs aroMa. I[lnmaHerapHas mMojaelb aroMa
Peszepdopna.

[Toctynatel bopa. M3nyuenue u noromieHrue GOTOHOB MPU MEPEXOE aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunpl ciektpoB. CieKTp ypOBHEW SHEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHH4eCcKne yCTPOWCTBA M TEXHOJOTHYECKUE MPOLECCHI: CIIEKTPAIBHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopnens onbita Pezepdopra.

HaOGmronenune mTuHeMYaThiX CIIEKTPOB.

YCTpONCTBO U JEUCTBUE CUETUMKA HOHUZUPYIOIINX YACTHILI.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuit skcnepumenm, nadopamopnuie padbomot, nPAKMUKyM.

HaOnroienue nuHeyaToro CreKkTpa.

UccnenoBanne cnekTpa pa3pekKEHHOTO aTOMapHOTO BOJIOPOJAA U U3MEPEHHUE
nocrosinHoi Punbepra.

Tema 3. Du3zuka amomnozo a0pa u I1EMEHMAPHBIX YACMUY,.

Hyxnonnas mozens sinpa ['eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Anb(a-pacnan. DIEKTPOHHBIA W MO3UTPOHHBIN OeTa-
pacman. [ amma-n3inydeHue.

3aKOH pPaJMOAKTUBHOrO pacmnaga. PaanoakTUBHBIE H30TONBI B IPUPOJE.
CBoOiICTBa MOHHU3UPYIOLIETO HU3ITy4YeHUs. BiMsHUE pagMOaKTUBHOCTH Ha KUBbIC
opranu3mbl. EcrecTBeHHbIi QoH n3inydenus. Jlozumerpusi.

DHeprus CBsi3U HYKJIOHOB B snipe. SAnepHbie cuibl. Jledext macchl sapa.

Snepubie peakiuu. [enenne u cuntes saep. Anepusie peaktopsl. [Ipodiembl
yOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKUE acCleKThl pPa3BUTHUS
AIEPHON IHEPTETUKMU.

MeTtonbl perucTpaliiv U UCCIAEAOBAHUS AJIEMEHTAPHBIX YACTHII.

OyHaaMEHTaIbHbIE B3aMMOACUCTBUA. bapuOHBI, ME30HbI M JICOTOHBI.
[IpencraBnenne o CtannaptHoi MoAenu. KBapk-ritooHHAst MOJIENb aAPOHOB.

O®usuka 3a npegenamu CTaHmapTHOM Monaenu. TéMHas Martepusi U TEMHas
SHEPIUsl.

EnunacTBO hrzmdeckoit kapTHHBI MUDA.

TexHnueckne yCTpOUCTBA U TEXHOJIOTHUYECKUE MPOLIECCHL: JO3UMETP, Kamepa
Bunbcona, sepHBI  peakTop, TEPMOSICPHBIN peakTop, aTomHas OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOTrpadusl.

Yuenuueckuii 3xcnepumenm, nadvopamopnsie pabomot, npaKmuKym.

HccnenoBanuie TpeKOB YacTUIL (MO0 TOTOBBIM (OoTOrpadusim).

HccnenoBanre paanoakTUBHOTO (OHA C UCTIOJIB30BAaHUEM JIO3UMETPA.

N3yyenue normnoiieHus 6eTa-4acTuIl aTFOMIUHUEM.

Pa3znen 8. Dy1eMeHTBI aCTPOHOMMH M ACTPOPUBUKH.



Otanbl pa3BuThs actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
actpoHoMuu. I[IpUMEHMMOCTb 3aKOHOB (U3UKH [JIi OOBSCHEHUS MPUPOIBI
KOCMUYECKHX 00BEKTOB.

Metoapl aCTpOHOMHYECKHX HccienoBaHU. (COBpPEMEHHBIE ONTUYECKHUE
TEJIECKOIIbI, PAJAOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHSI.

Bupa 3Bé3anoro neba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHUJIMMOE
JIBU>KEHUE.

Conneynas cucrema.

Connue. ConHewyHass akTHUBHOCTh. Mctounwk sHeprun CojiHIA W 3BE3N.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMmMa «CIeKTpabHbIA KI1acc —
CBETHUMOCTBY». 3BE3/bl TJIABHOW TOCIJIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW MOCJIEAOBATEIBLHOCTH. BHYTpeHHEE CTpOeHHE
3BE37. COBpEMEHHBIC MPEJCTABICHHUS O MPOUCXOXKACHUHU U dBoonnn CoyHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muieunsiii ITyte — Hama ['amaktuka. Ilonokenme u nuxenue CoJiHIa B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B sSApax
rajakTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa06u1a. Pazoeranue rajgakTuk.
Teopus bonpmoro B3peiBa. PenmkroBoe nzinyyeHue.

Macmrabnas ctpykrypa Beenennoii. MerarainakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuuecxkue nabvnwooenus.

Habnronenust 3B€31HOr0 HebOa HEBOOPYKEHHBIM TJIa30M C HUCIOJIb30BaHUEM
KOMITBIOTEPHBIX TPWIIOKEHHUH /I ONpeIeNICHUs MOJ0KEeHUsSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MOJyIIapus U SIPKUe
3BE3/BI.

Habnronenuss B Teneckon JIyHBI, IIaHET, TYMaHHOCTEH U 3BE3IIHBIX
CKOILUICHUM.

POu3n4ecKuil NPaAKTUKYM.

Cnioco6bl u3MepeHus PU3NYeCKUX BETUYUH C MCIOJIB30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX UZMEPUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JTATYUKOBBIX CHCTEM.
AOCOIOTHBIC 1 OTHOCUTEIBHBIE TOTPEITHOCTH U3MEPEHUN (PM3MYECKUX BEJIUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, HCCICAOBAHUN  3aBUCUMOCTEMN
bu3MYecKuX BETWYHMH, TPOBEpKAa MPEMIOKEHHBIX THUNOTe3 (BBIOOp W3 pador,
OMMCAHHBIX B  TEMATUYECKUX  paszienax «YUEHUYECKHUU  DKCIICPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

O06o01maroiiee NOBTOPEHHUE.



O000uIeHNE ¥ cUCTEMATU3ALMs CONEPKAHUS pa3leioB Kypca «MexaHHuKay,
«MonekynsipHas pu3nka U TepMOIMHAMUKAY», « DIEKTpoAuHaMuKay, «Konebanus
U BOJHBI, «OCHOBBI CIEHHAIBHON TEOPUH OTHOCHTEIBHOCTH», «KBaHTOBas
¢uzuka», «JIEMEHThl ACTPOHOMUHU U aCTPOPUZUKI.

Ponp ¢u3ukm U acTpOHOMMM B SKOHOMMYECKOH, TEXHOJIOTMYECKOH,
COLIMAJIbHON M ATHYECKOH c(hepax AesaTeTbHOCTH YeIOBEKa, POJib U MECTO (PU3UKHU
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYCHHUE OIUCATEIBHOM,
CHUCTEeMATHU3HUPYIOIIEeH, OOBSICHUTEIBHOW U  NPOTHOCTHYECKOW  (PyHKUIMH
¢uznueckoil Teopuu, poib GU3NUECKON Teopuu B (HOPMHUPOBAHUM IPEICTABICHUN
0 (Qu3muecKol KapTUHE MHUpPA, MECTO (PU3NYECKONW KapTUHBI MHpa B OOILIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHbIe CBSI3H.

N3yuyenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXIPEIMETHBIX CBSI3€l ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Feorpapuu U TEXHOIOTHH.

Mesicnpeomemmnbie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHOZ20
nO3HaHuA: SBJICHHWE, HAay4yHbId (PaKT, rumoresa, (puamyeckas BEIWYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, DSKCIIEPUMEHT, MOJIECIUPOBAHUE, MOJENb, H3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: penIeHUE CHUCTEMBI ypaBHEHUH. TpUrOHOMETpUYECKHE
(GYHKIUM: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1€CTBO. BEKTOpHI M MX MPOEKUMU HAa OCHU KOOPAMHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHbIX (GyHKUMA. [Ipu3Hakun nogoOus TpPEyroJbHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonozua: snexkrpuueckue SBICHUS B JKUBOM MpHpoje, KojeOaTeiabHbIE
JNBIWKEHUS B JKMBOW NPHUPOJAE, OSKOJOTMYECKHE PUCKU NPH MPOU3BOJICTBE
DIEKTPOIHEPTUH,  DJEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYKAOLIEW  CPEXbI,
yIbTPa3BYyKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B JKUBOU
IIPUPOLE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPIBIX
TeJ1, MEXaHU3Mbl OOpa30BaHMsI KPUCTAJUIMYECKON pEIIETKH, CHEKTPabHBIHI
aHaJIN3.

I'eocpaghusa: wmarauTHple mNOMIOCA 3€MIIM, 3K MAarHUTHBIX DY/,
(boToCchEMKA 36eMHOM OBEPXHOCTH, cericMorpad.

Texnonocua: TUpPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
AJIEKTpOBUraTeNb SIKOOHM, TeHepaTop NEPEMEHHOTO TOKa, MHAYKIIMOHHAs IeYb,
JMHUM 3JIEKTpONepeay, dJIEKTPOABUIaTeNb, pajgap, paauONPUEMHUK, TEIEBU30D,
anteHHa, Ttenepon, CBY-meub, ynabTpa3BykoBass JUAarHOCTUKA B TEXHUKE,



HpOCKHHOHHBII;'I alramapar, BOJIOKOHHAA OIITHKA, COJIHCYHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPI'CTUKA U SKOJIOTHYCCKUC ACIICKThI e€ Pa3BUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOT'PAMMBI 11O ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIETO OBPA3OBAHUMAJIMYHOCTHBIE
PE3VYJIbTATHI

JIMYHOCTHBIE PE3YJIbTATDI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHHUS YyueOHOro mnpenmera «Duznkay
JOJKHBI OTPa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIUXCsl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WUIHUEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTalUWi, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOrO OOIIEeCTBa, PACIIMPEHUE KUZHEHHOTO
OIBITA M OIBITA JCSITEIBHOCTU B IIPOLIECCE peaIN3ally OCHOBHBIX HaIlpaBICHUI
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

rpaJaaHCKOr0 BOCIIUTAHUS:

e Cc(OPMUPOBAHHOCTh TIPAXKAAHCKOM  MO3UIMU  OOydYaromerocs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOT0O OOIIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOILIECYEIOBEYECKUX T'yMaHUCTHYECKUX U
JNEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX I'PAXKIAHCKOIO
oOlllecTBa, Yy4yacTBOBaTh B CAaMOYIpaBICHMHM B 00pa3oBaTEIbHOU
OpraHH3alliy;

e yMEHHE B3aMMOJCHCTBOBATH C  COLUMAJIBHBIMM  HWHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHHUTapHOU M BOJIOHTEPCKOM IE€ATEIBHOCTH.

NATPHOTHYECKOI0 BOCIINTAHMS

e chOpPMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJIECHTUYHOCTH,
NaTPUOTU3MA;

e IIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHKECHHIIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OIICHMBATH CUTYAIlMI0 U MPUHUMATh OCO3HAHHbBIE PEIICHUS,
OPUEHTUPYSACh HAa MOPaIbHO-HPABCTBEHHBbIE HOPMBI U IIEHHOCTHU, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOECHUE YCTOWYUBOTO Oy TyIIETO.

3CTETHYECKOr0 BOCIIUTAHUS:

e DOCTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYasg JCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYLIETO PUZNIECKON HAyKE.

TPYAOBOI'0 BOCIIUTAHUS:



UHTEpEC K pa3inyHbIM chepam npopecCHOHATBHON ACSITENbHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (U3UKOM M TEXHUKOW, YMEHHE COBeplIaTh
OCO3HAHHBINA BBIOOP Oyayiien nmpodeccuu U peann3oBbIBaTh COOCTBEHHBIE
YKU3HEHHbIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO B
00nacTi GU3HKHU Ha IPOTSKEHUU BCEU KUZHHU.

IKOJOINYIECCKOI0 BOCIIMTAaHUA

C()OPMUPOBAHHOCTb IKOJIOTUUECKOM KYJIbTYpPbI, OCO3HAHHUE TJI00aIbHOIO
XapakTepa dKOJIOTMYECKHUX Ipodiiem;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JIEHCTBUI B OKpY)KAIOIIEW cpele Ha
OCHOBE 3HaHU 1IeJIel YyCTOMUNBOIO pa3BUTHS YEJIOBEUECTBA;
pacUIMpeHHEe OMbITa AESITEIBHOCTU 3KOJOTMYECKOW HAIpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKe.

HEHHOCTH HAYYHOI'0O NIO3HAHUA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTH HAy4YyHOH JESATENBHOCTH, FOTOBHOCTH B IIpOLIECCE
U3y4eHUs (PU3MKU OCYHIECTBIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
NEeSATEIbHOCTh MHIUBUAYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIEC YUeOHbIE 1eMCTBUS

Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOSITENIbHO  (DOPMYJIMpOBaTE W aKTyaJU3UpOBaTh  MpoOsieMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATh LEIHU JIEITEIbHOCTH, 3aaBaTh MapaMeTPbl U KPUTEPUU UX
JIOCTUKEHHS;

BBIABJISITh 3aKOHOMEPHOCTA M TPOTUBOPEUYUS B PaACCMATPUBAECMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThIBaTh IJIAH PEIICHUSI POOJIEMBI C YIETOM aHAIN3a UMEIOIITIXCSI
MaTEepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICSITEIBHOCTh, OIIEHUBATh COOTBETCTBHUE
pEe3yJIbTATOB LIESIM, OLICHUBATh PUCKU MOCIIECICTBUN NEATEIbHOCTH;
KOOPJMHUPOBATh M  BBINOJHATH PabOTy B  YCJIOBHSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.

Ba3oBhIe ucciienoBaTe/ILCKHUE 1eHCTBUA:

BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KJIFOUEBBIMU TOHITHAMHU U METOJIaMU
(bu3nYeCcKo HAYKH;



BJaJeTh  HaBBIKAMHU  Y4eOHO-HCCIEAOBATEIbCKOM M MPOEKTHOM
NEATENIBHOCTH B 00JIaCTH (PU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pelleHHs] 3anad  (PU3NYECKOTrO
COJEpKaHUsl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS,

BJIAJE€Th BUAAMM JESATEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEPIIPETALNHN, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3JIMYHbBIX Y4EOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3JaHUU Y4E€OHBIX MPOEKTOB B 00JacTU
buznkuy;

BBISBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEelIeHUs, HaXOAUTb AapryMEHThl AJis
JTIOKA3aTesIbCTBA CBOMX YTBEP)KICHHI, 3a/JaBaTh MapamMeTpbl U KPUTEPUU
pelieHus;

aHANM3UPOBaTh IOJYYEHHbIE B XOJI€ pEUICHUS 3aJayd pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOM
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YYEHHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;
YMETb MEPEHOCHTh 3HaHUA MO (U3UKE B MPAKTUYECKYIO 00JIacTh
KU3HEJEATEIBHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTeil;
BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTb OpUruHaIbHbIE TOJAXObI U PEIICHHUS;
CTaBUTb MPOOJIEMBI U 3a/1a4H, IOMYCKAIOLIUE AIbTEPHATUBHbBIC PELICHMUS.

Pa6ora c undgopmanmueii:

BJIa/IeTh HaBBIKAMHU MOJIyuyeHUs MH(pOpMaluuu (PU3HUECKOTrO COJEpiKaHus
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IMOUCK,
aHalu3, CUCTEMATHU3AlMI0 M HHTEPHpPETALMI0 HHPOPMALUU PA3THYHBIX
BUJIOB U (hOPM NPEICTABICHUS;

OLICHUBATh JIOCTOBEPHOCTh HHPOPMAIUH;

UCIIOJIb30BaTh CpeICTBa MH(POPMALMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTUA B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEP)KaHUS B Pa3iIMUHBIX (opMaTax ¢
yu€TOM Ha3Ha4yeHUs WHGOpPMalMU M IEJIEBOM ayAUTOPUH, BBHIOUpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:



OCYIIECTBIATh OOIIeHWEe Ha Yypokax GU3MKH W BO BHE-YPOUHOU
NESATEIIBHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid W CMAT4aTh
KOH(JIUKTHI,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh W HCIOJb30BaTh  IPEUMYyINECTBA  KOMaHIHOM U
VHIUBUIYAIBHON paboThI;

BbIOMpATh TEMATHUKy U METOJbI COBMECTHBIX ACHCTBHIA C yu€TOM OOIINX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH U
KOODAMHUPOBATh JEHUCTBUSA II0 €€ JOCTHXKEHHUIO: COCTaBJATH ILIAH
NEHUCTBUM, paCIPEeNeIsATh POJIM C YYETOM MHEHUW YYaCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM padOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJA M KAXKIOIO0 y4aCTHUKA KOMAHIbI B
oOIIMIA pe3yNbTaT M0 pa3padOTaHHBIM KPUTEPHSIM;

IpeuIaratb HOBBIE IIPOEKTHI, OLICHUBATH HJIEH C ITO3WIMU HOBU3HBI,
OPHUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B PA3IUYHBIX
CUTyallusiX,  MpOSBIATH  TBOPYECTBO U  BOOOpakeHUE,  OBIThH
VHULUATUBHBIM.

PeryasiTuBHbIe YHUBEpPCaJIbHbIE Y4eOHbIE 1eiiCTBUA
Camoopranmzanms:

CaMOCTOSITEJIBHO ~ OCYILECTBIIATH  ITO3HABATEIIBHYIO  JIESITEIBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUU, BBIBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIIBHO COCTAaBJIATH IUJIaH PELICHUs PACUETHBIX U KAYECTBEHHBIX
3aJa4, TUIaH BBIMOJIHEHUS MPAKTHUYECKONH paboThl ¢ YYETOM UMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JABATh OLIEHKY HOBBIM CHUTYaLlUsIM;

pacliupsATh  paMKH  y4eOHOro TmpeaMeTra Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

JieNaTh OCO3HAHHBIM BBIOOp, ApryMEHTUpPOBaTh €ro, Oparb Ha ceos
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO JIPYAMIMH B 00JIacTU
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, MOIUOHAJIbHbIN MHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CUTYyalllsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIAJCTh HABBIKAMH TI03HABATEIHHOM pediekcHr Kak OCO3HaHUS
COBEPIIAEMBIX JIEMCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHUM;

UCIIOJIB30BaTh TMpUEMBI peduiekcUuM i1 OLICHKU CHUTYyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO INMPUHHUMATh PEUICHUS IO HUX
CHIKCHHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYTUX NPU aHAINU3€ pPe3yJIbTATOB
JICSITCIIbHOCTH;

MIPUHUMATH ce0sl, IOHUMAasi CBOU HEJIOCTATKHU U IOCTOUMHCTBA;

MPUHUMATh MOTHBBI M ApPryMEHTHI JIPYTMX IPU AHAIU3E PE3YJIbTATOB
JICSATCIBbHOCTH;

IpU3HABATh CBOE IIPaBO M MPABO JIPYTUX HA OIMIUOKH.

B mpouecce mocTukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBbI T10
buzuke 71 YpOBHA CpPEAHEro o0O0mero oO0pa3oBaHHus Yy OOydYarOIIMXCS

COBEPILIEHCTBYETCS AMOIMOHAIIbHBIN WHTEJUIEKT, IIPEeIoJIararouii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHMS, BKJIFOYAIOLIETO  CIIOCOOHOCTh ~ MOHMMATh  CBOE

HYMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HANpPaBJICHUs Pa3BUTUSI COOCTBEHHOU
AMOILIMOHAIILHOMN c(epbl, ObITh YBEPEHHBIM B cE0€;

CaMOPETYJIMPOBAHNUS, BKIIOYAIOIMIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEACHUE, CIOCOOHOCTh aJalnTHPOBAThCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U TPOSIBIATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIOYAIOMIEH CTPEMIIEHNE K JOCTHKEHUIO LIENIN
U yCIiexXy, ONTUMHU3M, HTHUIIMATUBHOCTh, YMEHHE JI€WCTBOBATH, UCXOMS U3
CBOMX BO3MO>KHOCTEH;

SMMATHM, BKJIIOYAIOMIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAILHOE
COCTOSIHUE JpPYIMX, Y4YWUTHIBaTh €ro IMpU OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIJIIOYAIOIIUX CIHOCOOHOCTh  BBICTPAaHUBAThH
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, NPOSBIATH HHTEpEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATBI



K xonny oOyuenus B 10 knacce mipenMeTHBIE pe3yNbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTh Y 00YUaIONINXCS YMEHUMN:

MOHUMATh POJb (U3UKHM B  IKOHOMHYECKOW, TEXHOJIOTHYECKOMH,
IKOJIOTUYECKOM, COLMAIbHOW M HJTUYECKON cdepax eATeTbHOCTH
4eJIoBeKa, PoJib U MECTO (PU3UKHU B COBPEMEHHOM HAYyYHOUW KapTHHE MUPA,
3HAQUYEHHE OMNHCATEIbHON, CHCTEeMATH3UPYIOIIEeH, OOBICHUTENHLHON U
MPOTHOCTHYECKOW  (QYHKIUH  (DU3MYECKON TEOpuM — MEXaHUKH,
MOJICKYJIIPHON (PU3UKU M TEPMOIAMHAMUKH, POJIb (DU3UIECKON TEOpUU B
(dbopMUpOBaHNY TIPENICTABICHHA O PU3NIECKON KapTUHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH MoOJeiell (U3MYecKux Tel U
MpOLIECCOB (SIBJICHUM): HWHEpIUalbHasi CcUCTeMa OTcuéra, aOCOJIOTHO
TBEPJIOE TEJIO, MaTepHallbHAasl TOYKA, PABHOYCKOPEHHOE JBH)KECHHUE,
CBOOONHOE majeHue, alCoNTHO yrpyras aedopmanus, abCOIIOTHO
yHIpyroe u abCoMOTHO HEYNPYTO€ CTOJIKHOBEHUS, MOJENH rasa, >KUJIKOCTH
U TBEPAOTo (KPUCTAILUTMYECKOTO) Teja, UACAIbHBIN ra3, TOUSUHbIN 3aps/l,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyarh yciaoBus (TpaHMIlbl, O0JIACTH) MPUMEHUMOCTH (DPU3HMUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAJIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh U OOBACHATH MEXaHUYECKHUE IIPOIECChl U  SIBJICHHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHbI MEXAHUKHU (OTHOCUTEIBbHOCTD
MEXaHUYECKOTO JBW)XEHUS, (POPMYJbl KHMHEMATUKH PAaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBaHus [anuies Uisi CKOPOCTH M MEPEMEILEHUs,
3akoHbl HplOTOHA, mpUHIMO OTHOCUTENbHOCTH [anunesi, 3aKkoH
BCEMUPHOTO TATOTEHUSI, 3aKOHbI COXPAHEHHSI UMITYJIbCA U MEXaHUYECKOU
DHEPIuM, CBSI3b PAOOTHI CUJIBI C MU3MEHEHHEM MEXaHWYECKOW HHEpruw,
yCIIOBUSI paBHOBECUs TBEPAOrO Teja), MpPU H3TOM HCIOIb30BAThH
MaTeMaTU4YecKoe BBIPa)KCHHE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeodpazoBanuii ['anumies, BToporo
U TPEThero 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS HMITYJIbCa H
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,;

aHAJM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOLIECCHI U SIBJICHUSI, UCTIOJIb3YS
ocHoBHble mojoxkeHus MKT wu 3akoHB MONEKyIsIpHOW GU3MKHA H
TepMOJMHAMHUKUA (CBA3b JAaBJEHUS HWJEAJbHOIO Tra3a CcO CpelHeu
KUHETUYECKOW SHEPIUEN TEIUIOBOTO JBHXEHHS W KOHUCHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATypbl BEIIECTBA CO CpEIHEW KHHETUYECKON
HHEPruel TEIMIOBOTO JABMKCHHS €ro YacTHll, CBS3b JIABJICHUS UJEaTbHOIO
ra’a ¢ KOHLEHTpalUWeu MOJEKYJI M €ro TeMIEepaTypou, ypaBHEHUE
Menaeneesa—Kianeiipona, nEpBbIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIIOIb30BATH
MaTeMaTH4YeCcKoe BBIPAKECHUE 3aKOHOB, yKa3blBaTb  YCIJIOBHS
IIPUMEHUMOCTH yYpaBHeHUs MeHeneesa—Kiamnelipona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SBICHUS, MCIOIb3Ys
OCHOBHBIE IOJIO)KEHHUS U 3aKOHBI JIEKTPOJMHAMUKHU (3aKOH COXPAaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, NPUHIMUI CYNEPHO3ULUU IIIEKTPUYECKHUX
IIOJIEH, IPU OTOM YKa3blBas YCJIOBHUS NPUMEHUMOCTH 3akoHa KyiloHa, a
TaK)K€ IPAKTHYECKH BAKHBIE COOTHOIIECHHMs: 3aKOHbl Oma Ui y4yacTka
LHENA W JUIA 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH J[xoymsa—Jlenna,
npasuia Kupxroda, 3akonsl @apazes A1 31€KTpoIu3a);

ONMKCHIBATh (PUBNYECKHUE TMPOLECCHl W SBJICHUS, HUCIOJIb3YsS BEJIMYUHBI:
nepeMeIIeHHEe, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJl, CUJIa,
MOMEHT CWIbI, [JaBJICHHWE, NOTCHIHAJIbHAs] JSHEPIUs, KUHETHYECKas
JHEprusi, MEXaHU4ecKas >Heprus, padoTa CHUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTU, CUja YINPYroCTH, CHJIAa TPEHHUS, MOUIIHOCTD,
DHEPrus B3aUMOJICUCTBHS Tena ¢ 3eMJEd BOJIM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod aepopmanuu HOpPYKHUHBI, KOJUYECTBO TEILIOTHI,
abcoyIoTHAsl TeMIieparypa Teja, paboTa B TEPMOAMHAMUKE, BHYTPEHHSA
SHEpPrusi HUACAIBHOTO OJHOATOMHOTO Trasa, paboTa HAEalbHOrO Tasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waoeanbHOro TemioBoro
JIBUTATEJISI; BIEKTPUUECKOE MOJIE, HAMPSKEHHOCTh AJIEKTPUUECKOTO MO,
HaIpsDKEHHOCTh MMOJIST TOYEYHOrO 3apsja WIM 3apsDKEHHOrO Iapa B
BaKyyM€ M B JUAIEKTPHUKE, IOTEHLHUAN 3JIEKTPOCTATUYECKOrO IOJIs,
pPa3HOCTh  MOTEHLMAJIOB, BJEKTPOABIXKYIIAs  CHJIa, CHJIa  TOKa,
HaIpsHDKEHUE, MOIIHOCTh TOKA, DJIEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTHUBIICHHE Yy4yacTKa LEMU C MOCIEI0BaTEIbHBIM U
napaJuIeIbHbIM COEIMHEHUEM PE3UCTOPOB, SJHEPTHUS JIEKTPUUECKOTO MO
KOHJICHCATOPA;

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHHUAd  (PU3NYECKUX  SBJICHHM:
MEXaHUYECKOE JIBJKEHHME, TEIUIOBOE JBUKEHUE YacCTUIl BEUIECTBA,
TEIUIOBOE paBHOBEcHE, OPOYHOBCKOE HBHkKeHUE, NUu(pdy3us, UcIapeHue,
KHUIIEHUE U KOHJEHCAUWs, IJIABJIEHUE U KPUCTAIIN3ALINS, HAIIPABIEHHOCTh
TEIUIONEepENaut, IEKTPU3ALUs TeJl, SKBUIIOTEHIUAIbHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA,

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOM (DU3NUECKON BEIMUYUHBI OT
IpYyroi C  UCIHOJIb30BAaHUEM  TMPSAMBIX  U3MEPEHUW, TMpPU  ITOM
KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATh pE3yJbTaThl MOJYyYEHHOU
3aBUCHUMOCTH (PU3MYECKMX BEIUYUH B BUJE TIpapuKOB C Y4ETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHH, IeJaTh BEIBOBI 10 PE3YJIHTATAM
VICCIIEIOBAHUS;

IPOBOJNTH KOCBEHHBIE M3MEpEHUs (U3HUECKUX BEIMYUH, MPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLECHHUBATh aOCOJIFOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPECHH;
IIPOBOJUTE ONBITHI IO MPOBEPKE MPEJIOKEHHON TUIIOTE3bI: IIJIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBAThH
NOJIyYEHHBIE pE3yNbTaThl U JI€JaTh BBIBOJ O CTaTyce MNPEII0KEHHON
TUIOTE3bI;

co0II01aTh MpaBWwiia OE30MacCHOTO TPYyAa MPU HMPOBEACHUH HCCIEI0BAHUMI
B paMKax yd4eOHOro OJKCIEpPUMEHTa, IMpakTUKymMma U  ydeOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacyéTHhIE 3aJadyd C SBHO 33JaHHOM M HEABHO 3aJaHHOM
¢u3nyecKoil MOJIENIbI0: HA OCHOBAHUHM aHalIM3a YCIOBUS OOOCHOBBIBATH
BbIOOp (u3MUECKON MOJenu, OTBeyaroled TpeOoBaHUSAM 3a/ayi,
OPUMEHATH  (POpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJAThI
(GU3MYECKUX TEOpUd TPHU HCIOIb30BAHUA MATEMAaTUYECKUX METOJ0B
peuieHus 3a1ad, NPOBOANUTH pacy€Thl HA OCHOBAaHUU MMEIOIIMXCS JIaHHBIX,
aHAIM3UPOBAaTh pE3yJbTaTbl M KOPPEKTHUPOBATH METOABI PELICHUS C
Y4ETOM IOJTYYEHHBIX PE3YJIHTATOB;

pemaTh KayeCTBEHHbIE 3aJauyM, TPEOYIOIIHe MNPUMEHEHUsS 3HaHUU U3
pa3HbIX pa3lieNoB Kypca (PU3HKH, a TAaKKe MHTErpaluy 3HaHUN U3 APYTHUX
IPEIMETOB €CTECTBEHHO-HAyYHOI'O LMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCYKJICHUI C ONTOPOM HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
NPUHIIMIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTMYECKUX IIPOLIECCOB;

OPUBOJIUTH MPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHUE HAYKH, B OOBACHEHHE MPOLECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh M OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOJACTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIHNI KOJIOTHYEeCKON 0€30aCHOCTH, MPEACTABICHUH O palliOHAIEHOM
NPUPOAOTNOIb30BAHUN, @ TAKKE€ Pa3yMHOM HMCIOJIb30BAHUM JTOCTHUKEHUN
HAYKW W TEXHOJIOTMM JJI JAJbHEUILETO Pa3BUTUS YEIIOBEYECKOrO
00I1IeCTBA;



OPUMEHATh pa3iUyHble CrocoObl paboThl ¢ MHPOpMAIMEH (PUINIECKOTO
COJEPKAaHUS C HCIIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(MOPMAIMOHHBIE
TEXHOJOTMM Il TIOUCKa, NepepabOTKU M NPEIbsABICHUS Yy4yeOHOUW WU
HAYYHO-TIOMYJISIPHON MH(OpMAaLMU, CTPYKTYPHUPOBAHUS U MHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyr0  HMHQOpMAIMIO W  OLIEHUBaThb €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCA 3HAHWU, TaK U HAa OCHOBE
aHaJli3a UCTOYHUKA WH(OPMALINY;

IPOSIBIISATH OpraHMU3alIOHHbIE U N03HABaTEJIbHbIE YMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHMW B Ipoliecce
BBINIOJIHEHUS POEKTHBIX U y4€OHO-UCCIIEI0BATEIbCKUX PAOOT;

paboTath B TIpYyIIE C HMCHOJHEHUEM pa3JIMYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy IPYMIbl, PAMOHAIBHO PACTIPENEIATh AEATEIbHOCTh
B HECTaHJAPTHBIX CUTYallUsAX, a/IeKBaTHO OLICHHMBATH BKJIAJ Ka)XJOIro U3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIIS.

K koniy oOyuenus B Il knacce mpenMeTHBIE Pe3yibTaThl Ha YriayOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

MOHUMATh POJIb (U3UKH B  DKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3THYECKOW cdepax AeATeIbHOCTH YeIoBeKa, Pojb U MECTO
GbU3MKKM B COBPEMEHHON HAy4yHOW KapTUHE MHUpPA, POJIb ACTPOHOMHH B
NPaKTUYECKOM  JESATENIbHOCTH 4YelloOBeKa M JajbHEHIIeM Hay4dHo-
TEXHUYECKOM Pa3BUTHH, 3HAYEHHE OMHUCATENIbHOW, CUCTEMaTU3UPYIOLIEH,
OOBSCHUTETFHON M MPOTHOCTUYECKONW (YHKIMKA (PU3NUECKOW TEOopuu —
ANEKTPOANHAMUKH, CHELHAIBHON TEOPUH OTHOCUTEIIBHOCTH, KBAHTOBOWM
bu3uKy, posib Quanyeckord Teopur B (HOPMUPOBAHUM MPEICTABICHUN O
(bu3nUecKoil KapTHHE MUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOLIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPECTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHSI TPUMEHUMOCTH MOJENeH (QU3NYecKux Ten u
MPOIIECCOB  (SIBICHUI): OJHOPOAHOE BJIEKTPUUECKOE U OJHOPOJHOE
MarHuTHOE TOJIsI, TAPMOHUYECKHUE KOJICOaHMs, MAaTeMaTHUYECCKUI MasTHUK,
UJeadbHbIA TMPYKUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, HJICATbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIEJIe aToMa, aTOMHOTO sijipa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBUs (TpaHUIBI, 00JIACTH) MPUMEHHUMOCTH (PU3UUECKHUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBSICHATH JJICKTPOMArHUTHBIC TPOIECCHl U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIC TIOJOKEHHUS M 3aKOHBI JJICKTPOJUHAMUKH U
CHEIUaIbHOM  TEOPUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHHS
NIEKTpUYECKOro 3apsifa, cwia Awmmepa, cuia JlopeHia, 3aKoH
ANEKTPOMAarHuTHOM  WHAyKuuu, npaBwio Jlenma, cBsi3p  DJIC
CAMOWHAYKIIMM B DJIEMEHTE DJIEKTPUYECKOW IIEMMA CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYyJaTbl  CHEUUAJIbHOM  TEopuu
OTHOCUTEIBHOCTH DUHINTEWHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHHUS, UCIIOJIb3YSI
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHME  DWHINTEHHA IS
dororddexra, mepBei W BTOpoM mocTynatel bopa, mpUHIMI
COOTHOILIEHHsI HeolpeaenéHHocTel ['eii3eHOepra, 3aKOHBI COXPaHEHUs
3apsI0BOTO M MAacCOBOTO YHCEN W DHEPTUU B SIIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMKCHIBATh (PUBWYECKUE TPOILIECCHl U SIBJICHUS, HCHOJb3Yys BEJIMYMHBI:
HaAMPSHKEHHOCTD JIEKTPUUIECKOTO TTOJISI, MIOTEHIIUAI DJICKTPOCTATHICCKOTO
MOJIS, PAa3HOCTh TIOTCHIIMAJIOB, JJCKTPOJBIDKYINAS CHJIa, HWHAYKITUSI
MarHUTHOTO TIOJIsl, MAarHUTHBIA TOTOK, cwia AmIiepa, WHIYKTUBHOCTD,
ANEKTPOJBIKYINAST CUJIA CAMOMHAYKIIMHM, SHEPTUs MAarHUTHOTO TOJIs
MPOBOJTHUKA C TOKOM, PEIATUBUCTCKUNA HUMITYJIbC, IIOJHAs DHEPrus,
DHEPrus TIOKOS CBOOOJHOW 4YaCTHIBI, DHEPTUS W HMIYJIbC (OTOHA,
MacCOBOE YHCIIO | 3aps sAIpa, SHEPTHS CBS3H sIIpa;

OOBSCHATH  OCOOCHHOCTH  TMPOTEKaHUS  (PUBUUYECKUX  SIBICHHIA:
AJIEKTPOMATrHUTHAS UHIYKIIHSI, CAMOMHIYKIIMSI, pe30HAHC, MHTep(DepeHITns
BOJIH, Judpakius, IUCIEpPCUs, TOJHOE BHYTPEHHEE OTpaKEHUe,
dbortoanexTpuueckuii 3hdext (pororddekr), anbda- u Oera-pacnajsl
saqep, raMMa-u3JydeHue sjaep, (PU3WdecKue MPUHIUIBI CIIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTIPEJICNISITh HAIpaBICHUE WHIYKIIMA MArHUTHOTO TOJIS MPOBOJHHUKA C
TOKOM, CHJIbI AmTiepa u cuiibl JIopeHiia;

CTPOUTH M300paKEHHE, CO3/IaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PACCUNTHIBATH €TI0 XapaKTCPUCTHUKH;

MPUMEHSATH OCHOBOIIOJIATAIOIINE ACTPOHOMHUYCCKUE ITOHSATHS, TCOPHH U
3aKOHBI JIJII aHalmM3a MW OOBIACHCHUS (PU3MUECKHUX  MPOIIECCOB,
MPOUCXOMSIIUX B 3BE37IaX, B 3BE3MHBIX CHUCTEMaX, B MEKTaJTaKTUIECKON
cpeje; ABHMKEHHUS HEOSCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJIUTh HMCCIICIOBAHUE 3aBUCHMOCTCH (U3MYECKUX BEIUYHH C
UCITOJIb30BAaHUEM TIPSIMBIX HW3MEPEHHUM, TIPH O3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUPOBATh pE3yJabTaThl TMOJYYCHHOW 3aBUCHUMOCTH



¢uznyeckux BeIMYMH B BHAE TpaQUKOB C y4€TOM abCONIOTHBIX
HNOTPEIIHOCTE  M3MEPEHUH, JenaTb  BBIBOJABI IO  pe3yjbTaTam
UCCIIEI0BaHMS;

IPOBOJNTH KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIUYMH, IPHU STOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEPEHUs, OLICHUBATh aOCONIIOTHBIE U
OTHOCHUTEJbHBIE MOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TMIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh 3KCHEPUMEHTAIBHYIO YCTAHOBKY, aHAJIU3UPOBATh
IOJIyYE€HHBIE PE3yJIbTaThl U JENaTh BBIBOJ O CTATyCE MNPEIJIOKEHHOM
TUIIOTE3bI;

OIHCHIBATh METO/IbI IOJyUYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
coOJiro1aTh TpaBWiia 0€30MacHOTO TPyAa NP MPOBEACHUU UCCIETOBAHUM
B paMKax Y4YeOHOro DSKCIEpUMEHTa, NpPaKTUKyMa U  y4eOHO-
UCCJIENOBATENBCKOW M IPOEKTHOM JESITEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemarbs pacyéTHhIE 3aJadyd C SBHO 3aJaHHOM M HESABHO 33JaHHOM
(u3MUECKO MOJIENbI0: Ha OCHOBAHMM AaHAJIM3a YCIOBUSA BBIOMPATh
¢uznyeckue MOJeNu, OTBeYarolue TpeOOBaHMUSIM 3a/ladyd, HTPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOpUN
IPU HCIOJB30BAHWM MATEMAaTUYECKUX METONOB pEUIeHUs 3ajad,
MPOBOJUTH PacU€Thl HA OCHOBAHUM MMEIOIINXCS JAHHBIX, aHAJTU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOAbI PEUICHUSI ¢ YUETOM MOITYUYEHHBIX
pE3yJIbTaTOB;

pemarth KayecTBEHHbIE 3a7jaud, TpeOyrolue NpPUMEHEHUs 3HaHUM u3
Pa3HbIX pa3zeoB Kypca GU3MKH, a TaKKe MHTErpaluy 3HAaHUM U3 Apyrux
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI C OMOPOM HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEKHBIX YUYEHBIX-
GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE TPOIECCOB OKPY>KAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHaJIM3UPOBATh U OLICHUBAThH MOCJEICTBUS OBITOBOI U MPOU3BOICTBEHHOM
NeSATEIbHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH MpOLEccaMu, C
MO3UIINHI SKOJIOTHYECKON 0€301MacHOCTH, IPEACTaBICHUN O pallMOHAIBHOM
IPUPOAOIIOIB30BAHNN, @ TAKKE PA3yMHOM HCIIOJIb30BAHUU JTOCTUKEHUMN



HAyKM M TEXHOJOTMHA [Jid JalbHEHIIEr0 pa3BUTHUS YEJIOBEYECKOTO
00I1IeCTBA;

NPUMEHATh pa3IUyHble CIOcOObI paboThl ¢ MHpOpPMAIHEH (PUINIECKOTO
COJEpKaHUS C HCIIOJIb30BAHUEM COBPEMEHHBIX  MH(POPMAIIMOHHBIX
TEXHOJIOTUH, TPU 3TOM HCIOJb30BATh COBPEMEHHBIE MH(POPMALMOHHBIC
TEXHOJIOTUM MJIs TOHMCKa, TepepadOTKU M NpeAbSBICHHUS y4eOHOU H
HAYYHO-TIONYJISIPHOM MHPOPMAaLIUH, CTPYKTYPHUPOBAHUS M WHTEPIPETAIINU
uHbOpMaIlMU, TOJYYEHHOM U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMHQOpPMAIMI0O W  OIECHMBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWN, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaIuy;

MPOSIBIISATH OpTraHU3aIMOHHBIC U MO3HaBaTEIIbHbIC YMEHHS
CaMOCTOSITEIFHOTO ~ MPUOOPETEHHsT HOBBIX 3HAHMW B  TpoIecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEOBATENLCKUX padoT;

paboTaTh B TIpyHNe C HCIOJIHEHUEM pa3jIMYHbIX COLHUAJIBHBIX pOJIeH,
IUTAHUPOBaTh pabOTy IPyMNIbl, PAMOHAIBHO PacHpeAeiaTh ACITEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJl Ka)XJOTO U3
YYaCTHUKOB TPYIINHI B PEIICHHE PACCMAaTPUBAEMOM MTPOOIEMBI;

IPOSBIISATHE MOTUBALUIO K Oyaymien npodhecCUuOHATBHON AESITEIbHOCTU 10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnbie | IIpakTHuyeckue
n/n NPOrpamMmbl Bcero o0pa3zoBaTre/bHbIE
padoThbI padoTsbI
pecypchbl
Pasnea 1. HAYUHBIA METO/I IIO3HAHUS ITPUPOIBI
11 Hayunslii MeTO MO3HAHUS IPUPOIBI 6
Utoro no pazneny 6
Paznea 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpIOro TENa 5
24 3aKOHBI COXPAHEHUSI B MEXaHUKE 10
Wroro mo pasnery 35
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUHN 15
3.2 Tepmoaunamuka. TennoBbie MATUHBI 20
33 ArperartHble cocTosiHUS BenlecTBa. da3oBbie 14 1
Mepexobl
Hroro mo pasneny 49
Pazgen 4. QJIEKTPOAUHAMUKA
4.1 DIEeKTPUUIECKOE TI0JIe 24
4.2 [TocTOSTHHBIN PMEKTPUIECKUIN TOK 24




4.3 Toku B pa3M4YHBIX cpeaax 6
Uroro no pazneny 54
Paznen 5. PUSUYECKUN IPAKTUKYM
5.1 Ou3NUeCKuil MPaKTUKYM 16 16
Wtoro mo pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugposbie
Ne n/n P Konrpoannbie | IlpakTuyeckue (witcpp )
MPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. QJIEKTPOJIUHAMUKA
11 MarnutHoe 1oJe 14
1.2 DneKTpOMarHuTHasE UHAYKIUSA 13 1
Utoro no pazneny 27
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
2.1 Mexanuueckue koineOaHus 10
2.2 DNeKTpOMarHuTHbIE KoJeOaHus 15
93 MexaHu4YecKre U AIeKTPOMarHuTHhIE 10 1
BOJTHBI
24 OnTuka 25 1
Wroro mo paznery 60

Paszea 3. OCHOBBI CIIEITUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no pazneny 5
Paznen 4. KBAHTOBASI ®U3UKA

4.1 KopnyckynspHo-BOIHOBOH Tyanu3m 15

4.2 ®duszuka aToma 5

43 ®du3nKa aTOMHOTO SIJIpa ¥ JIEMEHTapHBIX 5

YaCTHUI]




Hroro no pazaeny

25

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DIeMEHTHI aCTPOHOMHH M aCTPODU3UKH 12
Hroro no pazneny 12
Paznen 6. DUSUYECKUM IPAKTUKYM
6.1 OU3NYECKUIl TPAKTUKYM 16 16
Utoro no pazneny 16
Pazgen 7. OBOBIIAIOIEE TIOBTOPEHUE
Cucremarusanus 1 o000IIeH1E
71 MPEMETHOTO COJICPYKAHUS U OIbITa 15
' NeSITeTbHOCTH, TPHUOOPETEHHOTO MPH
n3yuennu kypca gusuku 10 — 11 knaccon
Hroro no pazneny 15
PesepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Kosan4yecrBo yacos DJIeKTPOHHBIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpouabsnsie | IlpakTuyeckue iytlennﬂ 26;)1;1;0B3Te.11bﬂble
padoTsbI padoThbI pecypest
1 ®duszuka — pyHaaMeHTaIbHas HayKa o 1
IIPUpOJIE
5 HayuHblii MeTo MO3HAHUS ¥ METOBI 1
ucclieoBaHusl (pU3NYeCKUX sSBICHUMN
OKCIIEpUMEHT U TEOPHUsl B Ipoliecce
3 Mo3HaHus mpupoel. Habmonenue u 1
9KCIIEPUMEHT B (pU3HKe
4 CrniocoObl n3MepeHus: GU3NUECKUX BEINYUH 1
AOCOII0THAs M OTHOCUTEIIbHAS
5 MOTPEUIHOCTH U3MEPEHUH (Pru3nuecKux 1
BEJIMYMH
MonenupoBanue B ¢puzuke. Posb 1 MecTo
5 ¢bu3UKM B JOPMUPOBAHUU COBPEMEHHOM 1
Hay4YHOU KapTUHBI MHPA, B IPAKTUYECKON
JEATENBHOCTH JIIO/IEi
Mexannueckoe neumxenue. Cucrema
7 orcyeTa. OTHOCUTENBFHOCTh MEXaHUYECKOTO 1
neuxkenus. [Ipsimas u obpaTHast 3a1auu
MEXaHUKU
8 Paaunyc-BekTop MarepuaibHON TOYKH, €T0 1

IIPOEKIIMH Ha OCH KOOpAMHAT. TpaeKkTopusl.




[Tepememienue. Ckopoctsb. X mpoekiuu Ha
OCH KOOpJIMHAT

PaBHOMEpHOE NPSIMOTMHENHOE IBUKEHHUE.
I'paduueckoe onucanue paBHOMEPHOTO
MPSIMOJIMHEHHOTO ABUKECHUS

10

CrnosxeHue nepeMeneHuil 1 CKopocTeil.
Pemenue 3agau

11

HepaBuomepHoe npmxeHue. MroopeHHas
ckopocTb. Y ckopenue. [Ipsmonnneitnoe
JBIKEHUE C TTIOCTOSIHHBIM YCKOPEHUEM

12

I'paduueckoe onrcanue NpSIMOIUHEHHOTO
JIBM)KEHUS C TOCTOSIHHBIM YCKOPEHUEM

13

CBobosHOe najieHue. Y CKopeHue
CBOOOJHOrO MaJieH!sl. 3aBUCUMOCTh
KOOpJUHAT, CKOPOCTHU, YCKOPEHUS OT
BPEMEHH U UX rpaduku

14

JIBr>keHue Tesa, OpOoIIeHHOTro O] YIJIOM K
TOPU30HTY

15

KpuBonuHelinoe neukenune. /[Buxenne no
OKPY>KHOCTH. YTJIOBasl U JJMHEWHAs
ckopocts. [leprnoa n yacrora.
[{eHTpOCTpEMUTENBHOE U ITOJTHOE
YCKOpEHHE

16

KonTponbHas pabota o teme
"Kuuematuka"

17

[Tepsblii~ 3akoH HproTona. MHEpumanbHbie
cuctemsl otcuéra. [Ipuniun
OTHOCHUTEIbHOCTH | ammires.




HeI/IHepHI/IaJ'II)HI)Ie CHCTEMBI OTCUETA

Cuna. PaBHozelicTByr01as cuiia. Bropoit

18 3akoH Herotona. Macca

19 B3aumoneiicteue ten. Tperunii 3aKoH
HeroTtoHa

20 [Tpuniun cynepno3unuu cui. Pemenue
3a/1ay Ha TpUMEHEeHne 3akoHOB HrioToHa
3aKOH BCEMUPHOT'O TATOTEHHUS.

21 DKBUBAJICHTHOCTH TPABUTAIIIOHHOM 1
MHEPTHOU MaccChl

29 Cuna TsKecTd U YCKOPEHUE CBOOOAHOTO
MaIeHUs
JIBrokeHre HeOECHBIX TeT U UX

23 HCKYCCTBEHHBIX CIIYTHUKOB. [lepBast
KOCMMUECKasi CKOpocTh. 3akoHbl Kemiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuna tpenus. [Ipupona u BuabI cun

25 TpeHus. J[BU>KEHHUE B KUIKOCTHU U ra3e ¢
Y4ETOM CHITBI COMTPOTUBIICHHS CPEJIBI

26 Hasnenue. [ mapocTatnyeckoe 1aBieHUE.
Cuna Apxumena
AOGCOJIFOTHO TBEPJI0€ TEIO.

27 [ToctynarenbHoe 1 BpaliaTebHOE
JBUKEHUE TBEPIOTO Tela

28 MOMEHT CHJIBI OTHOCUTEITEHO OCH
BpaieHus. [1neqo cubl

29 CrnosxeHue cui, IpUI0KEHHBIX K TBEPIOMY

teiny. LleHTp TskecT Tena. Y cinoBus




paBHOBECHS TBEPIOTO Tena. Busl
paBHOBECHS

30

Pemrenue 3amau

31

KonTponbhas pabora no reme "JluHamuka.
Craruka TBepaoro tena'

32

I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH, CUCTCMBI
MaTCpHAJIbHBIX TOYCK. HeHTp Macce
CUCTCMbI MaTCpUAJIbHBIX TOYCK. TeopeMa (6]
ABHKCHHUHU LICHTPA MaCC

33

I/IMHy.]'ILC CHJIbl U U3MCHCHUC UMITYJIbCa
Tena. 3aKoH COXpPAaHCHUS UMITYJIbCA.
PeakTuBHOE ABMKEHUE

34

MoMeHT umMnyJibca MaTepUalbHOU TOUKH.
[IpencraBnenue o COXpaHEHUN MOMEHTA
HMITYJIbCA B LIEHTPAIbHBIX MOJISIX

35

Pemrenue 3amau

36

Pabota cuibl Ha MaJIOM U Ha KOHEUHOM
nepemereHuu. I'papuueckoe
npeJcTaBiIeHne paboThl CUITbl. MOIITHOCTD
CHJIBI

37

Kunernueckas sneprus. Teopema o0
N3MEHEHUN KHHETUUECKOMH OHCPIrun
MaTepUaIbHOU TOUKH

38

[ToTeHnmanpHpIe U HEMOTEHIUAIbHBIE
cwisl. [loreHnnaneHas sHeprust. Bropas
KOCMHUYECKasi CKOPOCTh

39

Tperbs KocMuueckas ckopocTb. CBs3b
pabOThI HEMOTEHIMATIBHBIX CUJI C




H3MEHEHHEM MEXaHHYECKOU OHEPrun
CHCTEMBI TeJI. 3aKOH COXpaHCHUA
MEXaHUYeCKOM SHEpIrun

Ynupyrue u Heynpyrue CTOJIKHOBEHUS.

40 VYpaBuenue bepuymim nis uneanbHON
KUIKOCTH

A1 KonTponbHas pabota o reme "3akoHbI
COXPAHEHHUs B MEXaHUKe"
Pa3BuTue npeacraBieHuii 0 npupoie

42 TemnoTbl. OcHOBHBIE oJ0keHus MKT.
Huddyszus. BpoyHoBckoe ABIKEHHE
CtpoeHnue ra3000pa3HbIX, JKUJIKUX U

43 TBEP/bIX TeJ. XapaKTep ABUKEHUA U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazmepbl MOJIEKYT (AaTOMOB).

44 KommuectBo BemectBa. [locTosiHHas
ABorajzipo

45 Temneparypa. TeroBoe paBHOBECHE.
[ITkana [enbcus

46 Pemenue 3amau

47 Wneanpuerii ra3. I'a30BbeIe 3aKOHBI

48 VYpaBuenne Menaeneesa-Knaneiipona.
Pemrenue 3agau

49 AOcoiroTHas TeMIiepaTypa. 3akoH
JlansToHa

50 N3onponeccel B HI€aIbHOM Tas3e ¢
MTOCTOSTHHBIM KOJIMYE€CTBOM BEIIECTBA

51 I'paduueckoe npencraBaeHme




M30MPOIIECCOB: H30TEPMa, H30X0pa,
n3o00apa

52

OcnonHoe ypaBHenue MKT

53

Pemenue 3agau

54

CBs13b a0COIFOTHOM TeMITepaTyphbl
TEPMOJUHAMHUYECKON CUCTEMBI CO CpeHEI
KHUHETUYECKOM YHEprHel MOCTyNaTeIbHOrO
TETJIOBOTO JBUKEHUS €€ YaCTHI]

55

O00011eHEe U cucTeMaTh3alus 3HAHUN 110
Teme "OcuoBsl MKT"

56

Kontponbnas padora no reme "OCHOBBI
MKT"

57

TepmoannaMuyeckas cuctema. 3ajjaHue
BHEIIHUX ycsoBul it T/ cucreMsl.
Buemnve v BHyTpeHHHE TApaMETPHI.
ITapamerpsl T/l cucTemBl Kak cpeaHue
3HAYEHM BEJIMYUH, ONIUCHIBAIOLIUX €€ HA
MHKPOCKOITMYECKOM YPOBHE

58

Hynesoe Hauano TepMoauHaMUKH.
CamonpounsBomabHas penakcauus T /1
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO

59

Monens uaeanpHoro rasa B
TGpMO}II/IHaMI/IKe. yCJ’IOBI/ISI HpI/IMeHI/IMOCTI/I
3TON MOJIENIN

60

VYpaBHenne Menneneesa-Knaneiipona n
BBIPa)KCHME JIJI1 BHYTPEHHEN SHEPTUU

61

BeIpaxxeHue [u1si BHyTpEHHEN SHEPTUU
OJTHOATOMHOT0 HJICAJIBHOTO Ta3a.




KBa3zucraruueckue u HeCTaTUICCKHE
IIPOLECCChI

62

DneMeHTapHas paboTa B TEPMOJMHAMUKE.
Beruncnenue paboTsl o rpaduky mporecca
Ha pV-nuarpamMmme

63

Temnonepenaua kak crocod U3MEHEHUS
BHyTpeHHel sHeprun T/l cuctemsl 6€3
COBEPIICHHS PAOOTHI

64

KOHBGKHI/I?[, TCILJIOIIPOBOJHOCTD,
H3JIYy4YCHUC

65

KommuectBo TemioTel. TenmoéMKOCTh Tela.
VY enbHas U MOJISIpHAs TEMJIOEMKOCTH
BEIIECTBA. Y A€NIbHAS TEIJIOTA CTOPAHUS
TOIIJINBA

66

Pacuér konmmuecTBa TEeIIOThI IPH
Terionepenaye

67

[TonsTre 06 agrabaTHOM MpoItiecce.
IIepBblit 3aKOH TEPMOAMHAMUKH

68

KonnyecTBo TemnoTsl v paboTa Kak Mephbl
W3MEHEHUs BHyTpeHHen sHeprun T/]
CUCTEMBI

69

BTopoii 3aKk0H TepMOIUHAMUKH JIS
PaBHOBCCHBIX U HECPABHOBCCHBIX
npoueccoB. HeoOpaTuMocTs NpupoaHbIX
HPOLIECCOB

70

[TpuHIUIIBI TEWCTBUA TEIJIOBBIX MAIIMH.

KII

71

MaxkcumanbHoe 3Haduenue KIT/. [uxn




Kapno

72

Pemrenue 3amau

73

DKOJIOTHYECKUE aCIIEKTHI MCITOIL30BAHUS
TEIUIOBBIX ABUTraTelIed. TerioBoe
3arpsi3HEHUE OKPYIKAIOIIICH CPeIbI

74

Pemrenue 3amau

75

O000111eH1E U CUCTEMATH3aIi 3HAHUHI 110
teme "Tepmoaunamuka. TemioBbie
MAaruHe!"

76

KonrponsHas pabora mo teme
"Tepmonunamuka. TernoBbie MaIvHbI"

77

[TapooOpa3zoBaHKe ¥ KOHICHCAIHS.
Hcnapenue u kunenue. Y genbHas TEIIoTa
napooOpazoBaHus

78

HacplleHHble 1 HEHACHIIIEHHBIE N1ApHI.
KauecTBeHHast 3aBUCUMOCTB IJIOTHOCTHU U
JABJICHUS HACBIILIEHHOTO Mapa 0T
TEMIIEPATypPbl, UX HE3aBUCUMOCTb OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIEpaTyphbl KUTIEHUS OT JaBJICHUS B
XKHUJIKOCTH

79

BrnaxaocTs Bo3yxa. AGCOTIOTHAS U
OTHOCHUTEJbHAS BIIAYKHOCTh

80

Pemrenue 3amau

81

Tsépnoe Teno. Kpucrannmmyeckue u
amopdHbIe Tera. AHU30TPOIINS CBOICTB
KPHCTaJUIOB

82

[InaBnenue u Kkpuctamu3anus. Y IeabHas




TCILJIOTA ITJIaBJICHUA. CY6J'II/IMaHI/I$I

83

Hedbopmanuu TBEpIOrO Tena. PactskeHue
u cxartue. Cnur. Moayns FOura. [Ipegen

ynpyrux aedopmanuii

84

TernnoBoe paclIMpeHUe KUJIKOCTEN U
TBEPABIX TEJI. AHTAPMOHHU3M TEILIIOBBIX
KoJ1e0aHui 4acTull BEIleCTBa

85

[IpeoOpaszoBanue sHEpruu B (Pa30BBIX
nepexoaax

86

ypaBHeHI/Ie TEII0BOro danaHca

87

Pemenue 3agau

88

[ToBepxHocTHOE HaTsKeHUE. Kanusuisipabie
siBJIEHUsI. J{aBieHue 1o UCKpUBJIEHHON
MOBEPXHOCTHIO KUAKOCTH. Dopmyna
Jlammaca

89

O06o011eHne U cucTeMaTu3alus 3HaHui 1o
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
da30BbIe NEPEXOBI"

90

Kontponbnas pabora o Teme "ArperaTHsie
cocrossHus BemiecTBa. da3oBbie nepexoas!”

91

DnekTpu3anus Tel U €€ MpOosIBICHUSI.
DIeKTpuyecKui 3apsia. /IBa Buaa
AIEKTPUIECKUX 3apsA0B. [[poBoaHMKH,
JUAJIEKTPUKU U TTOTYIIPOBOTHUKHI

92

OneMeHTapHBIN JIEKTPUUECKHUN 3apsi.
3aKOH COXpaHEHMsI AIEKTPUUYECKOTO 3apsaaa

93

B3aunmoneiicteue 3apsiaoB. Toueunbie
3apsasl. 3akoH Kynona




94

Pemrenue 3amau

95

Dnekrpuueckoe nojue. Ero aeiictBue Ha
AIEKTPUUECKUE 3aPsi]IbI

96

Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIA.
[IpoOupIii 3apsa. JInann HanpsHKEHHOCTH
aneKkTpudeckoro nosst. OqHOpogHOE
ANEKTPUYECKOE TOJIe

97

[ToTeH1ManbHOCTh ANEKTPOCTATUYECKOTO
noyig. Pa3HOCTh MTOTEHIIHATIOB U
HaIpsDKeHUE

98

ITotennuanbpHas OHCPIui 3aps/ia B
QJICKTPOCTATHYCCKOM II0JIC. ITorennman
QJICKTPOCTATUYCCKOI'O I10JIA

99

CBs3b HaHpH)KéHHOCTI/I MOJIsT U PaA3HOCTU
MOTCHIUAJIOB IJIS 3JICKTPOCTATHYCCKOI'O
TI0JIA

100

[TpuHIUIT CyNIeprO3uIUN JIEKTPUIECKUX
noJien

101

Pemenue 3agau

102

[Tone Toueunoro 3apsina. [losre paBHOMEpHO
3apsHKEHHON cdepsl

103

[Tone paBHOMEPHO 3apsKEHHOTO TI0 00BEMY
mapa. [Tone paBHOMEpHO 3apsiKEHHOU
OECKOHEYHOM TIIIOCKOCTH

104

[TpoBOTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.
VYcioBue paBHOBECHS 3apsiiOB

105

JIMDIEeKTPUKY U TTOTYIIPOBOHUKH B
3IEKTPOCTATUYECKOM T10JIe




Konpaencarop. DnekTpo€MKOCTh

106 KOHJIeHCATOpa. DIEKTPOEMKOCTH IIJIOCKOTO
KOH/IeHCaTopa

107 [TapannensHOE cOeIMHEHNE KOHICHCATOPOB

108 [TocnenoBarenbHOE COEAUHEHHE
KOH/ICHCAaTOpOB

109 DHeprus 3apsKEHHOT0 KOHAEHCaTopa

110 Pewenue 3anau

111 JIBu>keHMe 3apsKeHHOM 4aCcTUIIBI B
OJTHOPO/IHOM 3JIEKTPUUECKOM I10JIe

112 Pemenue 3amau

113 O0600611eHre U cucTeMaTU3alus 3HaHUH 110
Teme "DnekTpuueckoe mose"”

114 Kontponbnas pabora 1o reme
"OnexTpuueckoe nojue"
Cuna Toka. [loctosiHHBIN TOK. Y CIIOBHS

115 CYyILIECTBOBAHMS ITOCTOSIHHOTO
ANEKTPUYECKOTO TOKA

116 Hcrounuku Toka. Hanpsoxenue u 9/1C

117 3akon OMa 1 y9acTKa [eTH.
DIIEKTpUYECKOE COTPOTHUBIICHHE
3aBUCUMOCTB COMTPOTUBIICHUS OJTHOPOIHOTO

118 MIPOBOJIHMKA OT €T0 JITMHBI U IJIOIIaIN
MOTIEPEYHOTO CEYCHUS

119 VY aenmsHOE CONTPOTHBIICHHE BEIIECTBA.
Pemenue 3anau

120 [TocnenoBarenbHOE, MapaJIEIBHOE,

CMCHIAHHOC COCANHCHUC TPOBOJHNKOB




Pacuér pa3BeTBIEHHBIX dJIEKTPUYECKUX

121 . 1
nenei. [IpaBuna Kupxroda

122 Pemtenue 3amau 1

123 Pabora snekTpuueckoro Toka. 3akoH 1
Hxoyna —Jlenua

124 Pemtenue 3amau 1
MOIIHOCTB AIEKTPUIECKOTO TOKA.

125 TemnoBas MOIIIHOCTb, BEIAEIsIEMAas Ha 1
pesucrope

126 Pewenue 3anau 1

127 O/J1C u BHyTpEeHHEE COTPOTUBIICHUE 1
HCTOYHHKA TOKA

128 3akon OMa 11 TOJTHOM (3aMKHYTOH) 1
BJIEKTPUYECKON e

129 Pemenue 3amau 1

OIIHOCTHh UCTOYHMKA TOKA

130 M 1

131 Kopotkoe 3ambikanue 1

132 Konnencarop B 1enu mocTosIHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenue 3amay mo teme "IlocToSHHBIN 1
AJIEKTPUYECKUAN TOK"

135 Pemenue 3agad mo reme "I1oCTOSITHHBII 1
BJIEKTPUYECKUAN TOK"

136 Pemenue 3amay mo teme "IlocToSHHBIN 1
ANEKTpUYECKUI TOK"

137 O06001IeHrEe U cucTeEMaTH3alUs 3HAHUN 110 1

teMe "[1oCTOSHHBII 27eKTpUUeCKuil TOK"




138

KonTponbhas pabota 1o reme
"ITocTOSIHHBIN 2JIEKTPUUYECKHI TOK"

139

DneKTpuuecKas MPOBOAUMOCTD PA3ITUYHBIX
BELIECTB. JJIEKTPUUECKUN TOK B MeTaljIax.
CBepXIpoBOIMMOCTh

140

DNEeKTpUUECKUN TOK B pacTBOpax U
pacriaBax JIeKTpoiIuTOB. 3akoHbl Dapanes
IUISL DJIEKTPOJIN3a

141

DneKkTpuyecKuil TOK B razax. [lnaszma

142

DNEKTPUYECKUN TOK B BAKyyMe.
BakyymHubie mpu6opsI

143

BHGKTpI/I‘leCKI/Iﬁ TOK B ITOJIYIIPOBOAHUKAX

144

[TonynpoBoIHUKOBBIE TPUOOPHI

145

Pu3nYeCcKuil NPAKTUKYM 110 TEME
"M3mMepeHue CUilbl TOKA U HANIPSKEHUS B
L[ENU MOCTOSIHHOT'O TOKA MPHU MOMOIIN
aHAJIOTOBBIX U LIM(PPOBBIX U3MEPUTENIBHBIX
nprOopoB" uinu "3HaKoOMCTBO ¢ IU(PPOBOIA
naboparopueii o gusuke. [Ipumepst
u3MepeHus: GPU3NIECKUX BETHUUH MPH
ITOMOIIY KOMITBIOTEPHBIX JaTYUKOB"

146

Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3ydyeHne HEpaBHOMEPHOIO IBUKEHUS C
LIEJIbIO ONIPEETICHUS] MTHOBEHHON
ckopocTH"

147

Pu3nuecKuil MPaKTUKyM 110 TEME
"U3mepeHue yCKopeHus mpu
MPSIMOJIMHENTHOM paBHOYCKOPEHHOM




JIBIKSHHMU 110 HAKJIOHHOM INIOCKOCTH " WITH
"HccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHU IIPU PaBHOYCKOPEHHOM
nBIKeHUH"

148

Du3NYECKU MPAKTUKYM 110 TEME
"N3mepenune ycKopeHusi CBOOOIHOTO
najgenus” win "M3ydenne IBIKEHUS Tena,
OpOILICHHOTO TOPH30HTAIBHO"

149

Ou3nyecKkuil MPakTUKyM 0 TeMe
"N3yueHue NBMKEHUS TeJa [0 OKPY>KHOCTH
C IOCTOSIHHOM 110 MOAYJII0 CKOPOCThIO" HIIN
"UccnenoBanue 3aBUCUMOCTH TIEPHOJIA
oOpallieHus: KOHUYECKOTO MasiTHUKA OT €ro
napameTpoB"

150

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3MepeHune paBHOAECHCTBYIOLIEH CUIIBI
MIpH IBUYKEHUH OpycKa M0 HaKJIOHHOU
riockoctu" uin "[IpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHH JIBU)KEHUS OpycKa
10 HAKJIOHHOM IUIOCKOCTH Ha 3aJJaHHOE
paccTostHuE OT €ro Macchl"

151

Pu3nYeCKUil NPAKTUKYM IO TEME
"HccnengoBanne 3aBUCUMOCTH CHIT
YIPYTOCTH, BOZHUKAIOIINX B MPYKUHE U
PEe3UHOBOM 00paslie, oT ux Jedopmanun”
niu "M3ydeHne ABM>KEHUS CUCTEMBI TEll,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes
nérkuit 6;10K"

152

DU3NYECKUI TPAKTUKYM 10 TEME




"U3mepenue kodpduiimenta TpeHus mo
BEJIMYMHE YTII0BOr0 KO3 UIIMEHTA
3apucumoctd FTp(N)" win "HccnenoBanue
JBMOKEHUS OpycKa 110 HaKJIOHHOM
IUTOCKOCTH C IEPEMEHHBIM K03 durimenrom
Tpenus" unu "M3ydeHue ABUKEHUS rpy3a
Ha Bally ¢ TpeHHeM"

@U3NYECKUI IPAKTUKYM 110 TEME
"HccnenoBaHue yclioBUi paBHOBECHUS
TBEPIOTO TEJa, UMEIOIIETO OCh BpalieHus "
153 nin "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacu€r cuin ynpyroctu" unu "U3yuenue
YCTOMYMBOCTH TBEPAOIO TEJIa, UMEIOLETO
MJI0111a]b OOpPHI"

®u3nyecKuil MPaKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TOpMO3HOMY ITyTH" 1 "M3MepeHue cuibl
TATH, CKOPOCTH MOJIETH 3JEKTPOMOOUIIS U
154 MOIIHOCTH cuJiIbl TAru" win "CpaBHeHue
M3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cunbl" win "HccrenoBanue coxpaHeHUs!
VMITYJIbCA IPU YIIPYTOM B3aUMOJIeUCTBUN"
nmy "M3MepeHne KHHETUYECKON SHEPTUH

Tena 1o TOpMO3HOMy ImyTu"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3yuenue n30TepMHUECKOT0 IIpoliecca
155 (pexoMeHI0BaHO UCIIOJIb30BAHHE

g poBoii taboparopun)” wium "M3yuenne

n3oxopHoro npouecca" win "M3ydyenne




n3obapHoro nporecca" unm "[IpoBepka
ypaBHEHUS COCTOAHUSA"

156

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue yaenbHOM TEMI0EMKOCTH MITH
"UccnenoBanue mpoliiecca OCThIBAaHUS
Bentectsa" win "Uccnenosanue
aauabaTtHoro npouecca” nian "U3yuyenue
B3aUMOCBSI3U SHEPTUU MEXMOJIEKYIISIPHOTO
B3aUMOJICHCTBHUS U TEMIIEPATypPhbl KUTICHUS
JKuakocren"”

157

Ou3nyeckuil MPakTUKYM IO TeMe
"N3yueHne 3aKOHOMEPHOCTEN UCTIapEHUs
xuakocten" uin "M3mepenue ynenbpHON
TEIUTOTHI TUTaBJIeHus Jbaa" win "U3ydenue
CBOMCTB HAaCBIILIEHHBIX ApOB" WU
"N3mepenue abCOIIOTHON BIaKHOCTH
BO3/lyXa M OLIEHKA MacChl IapoB B
nomenieHun". Ismepenue ko punmeHTa
MTOBEPXHOCTHOTO HATSKECHUS

158

Pu3nUeCcKUil MPAKTUKYM 10 TEME
"HabmroeHue npeBpalieHus SHepruu
3apsHKEHHOI0 KOHAEHCATOpa B YHEPTIHIO
n3ydeHus ceeroauona’ uinm "M3yuenue
MPOTEKaHUs TOKa B LEMH, COAEpKaIIEH
KoHzaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHIMAJIOB (HANPSKEHUs ) IpU
IIOCJIEI0BATEILHOM COEIUHEHUHN
KOH/IEHCaTOpoB"

159

DuU3NYECKU PAKTUKYM I10 TEME




"UccaenqoBaHue CMEMIAHHOIO COEIUHEHUS
pesuctopoB” uinn "M3mepenue yneabHoro
COIIPOTHBIIEHUS IIPOBOJIHUKOB" WK
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HaIPsHKEHUS JUIs JIAMITbl HAaKATUBaHUS"

160

Du3nYECKUi MPAKTUKYM I10 TEME
"HaburoteHune 3eKTponm3a’ uim
"M3mepenue 3apsijia 0JJHOBAJICHTHOTO HOHA"
wiu "MccnenoBanue 3aBUCUMOCTH
COTPOTHUBIICHUS TEPMOPE3UCTOPA OT
teMneparyps!” win "CHATHE BOJIbT-
aMIIEpHOI XapaKTepUCTUKHU 1noa"

161

PesepBHeIi ypok. O000IICHHE 1
CUCTEeMAaTH3aIHsI 3HAHUH 110 TEME
"Kunemaruka"

162

PesepubIiil ypok. O600611IeHNE 1
CUCTEeMAaTH3aIHsI 3HAHUH 110 TEME
"lnHamMuka"

163

PesepBHelIit ypok. O600111eHNE 1
cucTeMaTu3anys 3Hannii 1o reMe "Craruka
TBEepaoro Tena"

164

PeseprubIil ypok. O6001eHIE 1
cucTeMaTH3als 3HaHUU 110 TeMe "3aKOHEI
COXpaHEHHUs B MeXaHUKe"

165

PeseprubIil ypok. O60061eHIE 1
cucTeMaTu3anus 3HaHui no reMe "OCHOBBI
MOJIEKYJAPHO-KMHETUYECKON Teopun”

166

PesepBHelit ypok. O600IICHNE 1
CHCTeMaTH3alus 3HAHUH 110 TeMe




"Tepmonunamuka. TemnnoBbie MalMHbI"

167

PesepBHelil ypok. O000IICHHE 1
CHCTEMAaTH3allMs 3HAHHH 110 TEME
"ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBbIe nepexobl"”

168

PesepBHelil ypok. O000IICHHE 1
CUCTEMAaTH3aIHsI 3HAHUH 110 TEME
"DnexkTpuueckoe nosue"

169

PesepBHeIil ypok. O000IICHHE 1
cucTeMaTHU3alus 3HaHUH 10 Teme
"IlocTOSIHHBIN 3JIEKTPUYECKU TOK"

170

PesepBHblit ypok. O600111eHUE U
cucTeMaTusanus 3Hanui mo treme "Toku B
pa3Iu4YHBIX cpenax”

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

170

16




11 KIIACC

KounvecTBO 9acoB JIeKTPOHHbIE
Ne ara u@posbie
n/n Tema ypora Bcero Konrpoaeiibie | Ipaxriieckue fllfiy‘lel-ll/lﬂ ﬁﬁiiosaTenbnme
padoThI padoThbI pecypest
B3anMopeiicTBre NOCTOSSHHBIX MarHUTOB U
1 MPOBOJHUKOB C TOKOM. MarHuTHoOE MoJIe. 1 1.09
I'unoreza Amnepa
Bexrop MaruutHON nHAyKuu. Ipuanmn
2 CYINEPIO3HUIIMM MarHUTHBIX 1oJied. JInnun 1 2.09
MarHuTHON UHAYKIINHU
MarsuTHOE€ 110J1€ TPOBOIHUKA C TOKOM. OTIBIT
3 1 4.09
Opcrena
Cuna AMriepa, e€ HarpaBJIeHUE U MOJYJIb 5.09
5 Pemrenue 3amau 6.09
6 [IpumeneHue 3akoHa Amriepa. 1 8.09
DneKTpOou3MepUTENbHbIE TPUOOPHI '
Cuna Jlopeniia, e€ HampaBJICHUE U MOJTYJIb.
7 JIBrokeHue 3apsiKEHHOM YacTHUIIBI B 1 9.09
OJTHOPOJTHOM MarHMUTHOM TI0JIe
Pemenue 3amau 11.09
Pab6ota cunbl Jlopenna 12.09
10 Pemienue 3agau 1 13.09
1 MaruutHoO€E 10JIe B BEMIECTBE. 1
deppoMarHeTuKy, napa- U JuaMarHeTUKU 1509
12 OcHOBHBIE CBOWCTBA (PePPOMATHETHKOB. 1 16.09

[Ipumenenne peppomMarHeTHKOB




13 Pemenue 3amayg o reme "MarautHoe mose" 18.09

14 Pemenue 3amay o reme "MarautHoe mose" 19.09
SIBIIEHNE PIIEKTPOMArHUTHON UH HU.

15 p ot Ay 1 20.09
[ToTok BekTOpa MarHUTHOW MHIYKIIUH

16 O/1C unayKITIMM 1 22.09
3aKOH 2JIEKTPOMAarHUTHOM UH 15071

17 P YK 1 23.09
®dapanes

18 Buxpeoe snektpuueckoe nosue. Toku Oyko 1 25.09

19 O/1C uHAYKUIMHY B ABMOXKYIIUXCS POBOAHUKAX 1 26.09

20 Pewenue 3anau 1 27.09

21 [Ipasuiio Jlenua 1 29.09
WanykrtuBHOCTE. KaTymka HHAYKTUBHOCTH B

22 YK YR MHAYK 1 30.09
LIENN IOCTOSTHHOTO TOKa
SIBieHne caMouH nu. DJ1C

23 Ay 31 1 2.10
CaMOUHYKITUU

24 DHeprus MarHUTHOTO TOJISl KATYIIKU C TOKOM. 1 310
DJIEKTPOMarHUTHOE ITOJIE '

25 Pemenue 3amau 1 4.10
O00011IeHIE U CUCTEMATH3aIis 3HAHUI 110

26 H . 1 6.10
Teme "DnekTpoarHamMuKa'"
KonTtponsHasg padbora 1mo reme

27 |omp PaboTs 1 7.10

DIIeKTpOMHAMHUKA

Komnebarennuas cucrema. CBoOOIHEIE

28 1 9.10
kosnebanus. [[apMoHMUeckue konebaHus
Knnemarnueckoe v JUHAMHUYECKOE OITUCAHNE

29 AN 1 10.10
K0J1€0aTENbHBIX IBUKEHUI

30 DHepreTuveckoe onvucanue. BeBog 1 11.10




AMHAMHUYCCKOI'0 OIMMCaHUA I'apMOHUYCCKUX
KoJieOaHMi U3 uxX OHEPIrETHYCCKOIO U
KHHEMAaTHYECKOI'O OITMCaHUuA

31 Awmruntyna u $asza KoseOaHuit 13.10
Ilepuon n yactora konedanuii. [lepuon
MaJIbIX CBOOOTHBIX KOJICOaHUI
32 MaTeMaTU4YeCKOro MasiTHuka. [lepuon 14.10
CcBOOOIHBIX KOJIEOaHUN MPYKUHHOTO
MasiTHUKA
3aryxatomme koneOanus. BeiHyX1eHHbIE
33 16.10
kosebanus. Pezonanc
34 ABTOKOJICOAHUS 17.10
35 Pemenue 3agau. 18.10
36 VYpok-koHpepeHus "MexaHnueckue
KoJe0aHusl B My3bIKaJIbHBIX HHCTPYMEHTaX" 2010
37 O000111eHNE U CUCTEMAaTH3alis 3HAHUHI 110
teMe "MexaHnueckue KoneoaHus" 21.10
38 DNeKTpOMarHUTHHIE KOJIeOaHMsI. 2310
KoneGaTenbHbIi KOHTYP. '
®opmyna Tomcona. CB3b aMIUIUTYAbI
39 3aps/ia KOHACHCATOpa ¢ aMIUIUTYOU CUJIBI 24.10
TOKa B KOJIEOATEITLHOM KOHTYpE
40 3aK0H COXpaHEHUS SHEPTHH B UACATHHOM
KoJe0aTeIbHOM KOHTYpE 2>-10
3aryxaroIue IeKTPOMarHUTHbIE KOJIeOaHMsI.
41 BriHyX1I€HHBIE SJIEKTPOMArHUTHBIE 27.10
KoJIeOaHus
42 IIepemeHHBIH TOK. Pe3ucTop u koHAEHCATOp B 28.10




LEIHU IIEPEMCHHOI'O TOKa

Karymka "HAIYKTUBHOCTH B LIETIU

43 7.11
IIEPEMEHHOT'0 TOKa

44 3akon Oma Juist AJIEKTPUUECKOM LIeTH 811
IIEPEMEHHOT0 TOKa
MOoIHOCTb NEPEMEHHOTO TOKA.

45 AMIUIMTYAHOE U IEHCTBYIOIIIEE 3HAUEHNE 10.11
CHJIBI TOKA U HaNPsKEHUS

46 Pe3oHaHc B 271€KTpHUECKOI 1IeTTH 11.11

47 Pewenue 3anau 13.11
Wneansusbiii” Tpancgopmatop. [IponsBoactso,

48 nepenavya v noTpedieHue MMEeKTPUIECKON 14.11
SHEpPIrun
OKOJIOTHYECKHE PUCKU IIPU IPOU3BOCTBE

49 anekTpodHepruu. KynpTypa ucnosiab3oBaHus 15.11
JJIEKTPOIHEPIHH B TIOBCEAHEBHOMN KU3HU

50 Pemenue 3anau 17.11

51 Pemrenue 3amau 18.11

59 O06o011eHre 1 cucTeMaTu3alus 3HaHUH 1o 011
TeMe "DIIeKTpOMarHUTHbIE KosieOaHus"

53 MexaHnyecKkne BOJIHBI. XapaKTEPUCTUKH 111
MEXaHUUYECKUX BOJH

54 CaoiicTBa MEXaHMYECKHUX BOJIH 22.11

55 3ByK. XapaKTEPUCTUKU 3BYKa 24.11

56 Wndpassyk u yJ'ILTpa3ByK.VH_IYM0BO€ 25 11
3arpsi3HEHUE OKPYKAIOLIEH cpebl

57 Pemenue 3amau 27.11




58

3JICKTpOMaFHI/ITHLIC BOJIHEI. I/I3J1yquHe
SJICKTPOMAarduTHBIX BOJIH

28.11

59

DHeprus AJIEKTPOMarHUTHHIX BOJIH. CBOMCTBA
3J€KTPOMAarHUTHBIX BOJIH

29.11

60

[IIxana 3;1€eKTpPOMarHUTHBIX BOJIH.
[IpuMeHeHne 27EKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY

1.12

61

HpI/IHIII/IHBI PaaroCBA3U U TCIICBUICHUA.
Paguonoxanus. D1€eKTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEH CpeIbl

2.12

62

KontponbHas padora o teme "Konebanus u
BOJIHBI"

4.12

63

Caert. 3aK0H IPSIMOJIMHENHOTO
pacnpocTpaHEHHUs CBETa

5.12

64

Pemenue 3aga4d Ha IMPUMCHCHHUC 3dKOHA
HpHMOHHHCﬁHOFO PacnpoCTPpaHCHUS CBETA

6.12

65

Otpaxenue ceta. [11ockoe 3epkano.
Cdepuueckoe 3epkano

8.12

66

[Ipenomiienue cBeta. AGCOTIOTHBIN U
OTHOCHUTEJBHBIN TTOKa3aTelb MPETOMIICHHS.
[TonHOE BHYTpEHHEE OTpa’KEHHUE.
[IpenenbHbINA yrod MOJTHOTO BHYTPEHHETO
OTpa’KeHUs

9.12

67

Pemenue 3ala4 Ha TIPUMCHCHHUEC 3aKOHOB
OTpaXXCHUA U MPEIIOMIICHHUA CBECTA

11.12

68

Xona nyden B npusme. Jlucniepcus cera.
CnoxHbIN cocTaB Oemoro csera. I[Ber

12.12

69

JInH3bl. POKYCHOE PACCTOSHUE U ONITHYECKAS

13.12




CHJIa JIMH3bI

[Toctpoenue n300pakeHU B TNH3AX U UX

70 15.12
cucTeMax. YBEJIUYEHHUE JINH3bI
Pemenue 3agau Ha mocTpoeHue

71 M300pakeHUMH, MOJTy4aeMbIX C TIOMOIIBIO 16.12
JIMH3

72 I'ma3 kak onTuyeckas cuctema 18.12

73 Pemenue 3a;[aq.vae;[eJH)1 MIPUMEHUMOCTHU 19.12
F€OMETPUUYECKON ONTHKHU

74 CKOpOCTh CBETa U METO/IbI €€ U3MEPEHUS 20.12

75 Hucnepcus cBera 22.12

76 HHuTtepdepennus cera 23.12

77 KorepeHTHbIE HCTOUHUKH. Y CIIOBHS 25 12
HaOII0/IeHUsI MAKCUMYMOB U MUHUMYMOB

78 Pemenne 3anau 26.12

79 [Ipumenenue uHTEpPEepeHINU 27.12

80 Judpakims cera 29.12

81 JudpakiuonHas pemeérka. Y ciosue 9.01
HaOJII0ICHUS TJIaBHBIX MAaKCHMYMOB

82 Pemenue 3anau 10.01

83 [TonepeuHocTh cBETOBBIX BOJH. [lonspuzamus 1201
CBeTa

84 Pemenue 3anau 13.01

85 CBeTOBBIE SIBJICHUS B IPUPOJE 15.01

86 0606'1;HCHI/IG U cucTeMaTH3alus 3HaHU 1o 16.01
teme "OnTtuka"

87 KonrtponsHas padora no reme «Ontuka» 17.01




Fp AHUIBI IPUMEHUMOCTH KJ1aCCHYECKOM

88 MEXaHUKH. 3aKOHBI JIEKTPOAMHAMUKH 1 1 19.01
MIPUHIIMIT OTHOCUTENILHOCTH

89 [ToctynaTel criennanbHON TEOPUU 1 20,01
OTHOCHTEIBHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAIL.
[IpeoOpaszoBanus Jlopenna. YcinoBue

90 npuauHHOCTH. OTHOCUTEIBHOCTh 1 22.01
OJTHOBPEMEHHOCTH. 3aMeJJIeHHe BPEMEHU U
COKpaIIeHHE JJTNHBI

o1 DHeprust ¥ UMITYJIC PEIATHBUCTCKOM 1 5301
YaCTUIIbI

92 CBsI3b Macchl ¢ ?Hepmeﬁ Y UIMITYJIbCOM 1 5401
PENATUBUCTCKOM YaCTUIBI. DHEPTUS TIOKOST

93 PaBHOBeCHOE TEIIOBOE N3ITyYEHHE 1 26.01

94 3akoH cMmernieHus Buaa 1 27.01

95 I'umote3a M. [Tnanka o kBaHTax. DOTOHBI 1 29.01

96 DHeprust U UMIyJbC (HOTOHA 1 30.01

97 ®dororpdext. Onbite A. I'. CToneTona. 1 3101
3akoHsbl hoTordexTa

08 VYpasuenue DiinmTeiHa 11 porodddexra. 1 00
"Kpacnas rpanuna” potorddexra

99 JaBnenue cBera. OnbiTel I1. H. JIcOeneBa 1 3.02

100 BoHOBEIE CBOICTBA YaCTHI] 5.02
Bomnsl ne bporins. JInuna BosiHb! e bpoiis

101 U pa3Mepbl 00J1aCTH JIOKAIHU3aluU 1 6.02
JBOKYILEHUCS YaCTULIBI

102 KopmyckynsipHO-BOJTHOBOM TyaJi3M 1 7.02




103 Judpakius 3JeKTPOHOB Ha KpUCTAIIIax 9.02
Crnenuduka U3MEpPEHUI B MUKPOMUDE.

104 CooTHOIIICHUS HEOTIPECIEHHOCTEH 10.02
['eitzenbepra

105 Pemenwue rpaduueckux 3amaq 12.02

106 Pemenue pacuétHbIX 3a1a4 13.02

107 Kontponbnas paboTa mo TemMam: "(3CHOBI>I 14.02
CTO", "KopnyckynsipHO-BOJIHOBOM Jyanu3Mm"

108 OnBITHI IO UCCIIEIOBAHUIO CTPOSHUS aToMa. 16.02
[Tnanerapnas mozaens atroma Pesepdopaa

109 [Tocrynater bopa 17.02

110 Bunel ciektpoB. CekTp ypoBHEH 3HEPIUU 19.02
aToMa BOZIOpoAa

11 CCBne(;ZTaHHoe Y BBIHYXK/ICHHOE U3JIy4EHUE 20,02

112 Jlazep 21.02
Hyxnonnas monens siipa I'eiisenOepra-

113 NBanenko. 3apsia 1 MacCOBOE YUCIIO sAJIpa. 24.02
W3oTtonsl. PagnoakTHBHOCTH
3aKOH pagroaKTUBHOIO pacnana. CBoiicTBa

114 MOHU3UPYIOUIET0 U3y4eHus. Brnusxue 26.02
PaAMOaKTUBHOCTH Ha )KUBBIE OPTaHU3MBI.
Jo3umerpust
OHeprus CBsI3U HYKJIOHOB B sipe. S nepHsbie
cuibl. Jledext maccel sapa. SAnepHbie

115 peakiuu. Snepubie peakTopbl. [IpoGiemMsr 27.02

YIPABIIIEMOT0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTM4ECKHE aCIIEKThI Pa3BUTHUS SIEPHOI




OHEPre€TUKU

116

MeTopl peTUCTpaluy U UCCIIEJOBAHUS
3JIEMEHTapHbIX YacTull. DyHIaMEeHTaIbHbIC
B3aUMOJCUCTBUA. bapruoHbl, ME30HBI U
nentoHsl. [IpencraBnenue o CrangapTHON
Mozenu. KBapk-IiIrooHHas MOJENb apOHOB

28.02

117

®dusuka 3a npeaenamu CTaHIapTHON MOJEIH.
Témnuas marepust U TEMHAsI SHEPTHUSL.
EnuncTBO DM3mveckoil KapTHHBI MUpPa

1.03

118

Oransl pa3BUTHSI aCTPOHOMUU. 3HAUEHUE
aCTPOHOMMHU

2.03

119

[IpuMeHUMOCTb 3aKOHOB (DU3UKHU JTS
0O0BSCHEHHS IPUPOABI KOCMUUYECKHIX
00BEKTOB. MeTOIbI ACTPOHOMHYECKHUX
HUCCIEIOBAaHNN

4.03

120

COBpeMeHHHe OIITUYCCKUEC TCICCKOIIBI,
PaaruOTCICCKOIIBI, BHC&TMOC(I)epHaH
ACTpOHOMUS

5.03

121

Bun 3Bé3aH0ro Heb6a. Co3Besnus, sipkue
3Bé3JII)I, IJIaHCTHI, UX BUAUMOC IBUKCHUC

6.03

122

Comnueunas cucrema. Comrne. ConHeunas
akTUBHOCTb. MicTounuk sHeprun CoaHa u
3BE3]

9.03

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Jlnarpamma "cneKTpajabHbIM KJlacc —
CBETUMOCTB"

11.03

124

3Be3 bl TIaBHOU MOCIIEI0BATEIILHOCTH

12.03

125

BuytpenHee crpoenue 38€31. CoBpeMEHHbIE

13.03




MPEJICTABICHUS O MPOUCXOKICHUU U
spoJrrorinu CoJIHIIA U 3BE311. DTambl )KU3HHU
3BE3]

126

Muneunsbiii [yt — Hama ["anaktuka. Tumsl
raJlakTuk. YEpHbIE IBIPBI B APAX FAIAKTHK

15.03

127

Bcenennas. Paciumpenue Beenennoil. 3akon
Xab6ma. Teopust bonbioro B3pbIBa.
PenukroBoe n3imyuenue

16.03

128

MacmrabHast cTpykTypa BeenenHoi.
Meraranaktuka

18.03

129

Hepeménnsie mpoOaemMbl aCTPOHOMHUHT

19.03

130

Ou3nyecKkuil MPakTUKYM IO TeMe
"UccaenoBaHue MAarHUTHOTO HOJIA
MOCTOSHHBIX MarauToB' nnu "UccnenoBanue
CBOMCTB (peppOMarHeTukoB" uim
"UccnenoBanue AeHCTBUS HOCTOSIHHOIO
Mar"HuTa Ha paMKy ¢ TOKoM"

20.03

131

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue cuibl AMriepa" win "M3yuenune
3aBUCHUMOCTH CHJIBI AMIIepa OT CHJIbI TOKa"
i "OnpeaeneHne MarHuTHON MHIAYKIIUKA HA
OCHOBE M3MepeHus cuibl Ammepa"

22.03

132

PuU3NYECKUI IPAKTUKYM I10 TEME
"HccnenoBanue IBICHUS 3JIEKTPOMArHUTHOM
uHaykuuu" win "Onpeaenenne HHAYKIHHA
BUXPEBOI'0 MarHUTHOTO NoJis"

1.04

133

DuU3NYECKUM PAKTUKYM I10 TEME
"UccnenoBaHue SBICHUS CAMOUHTIYKIIH"

2.04




niu "COopka MOJIEH 3JIEKTPOMArHUTHOTO
reHeparopa”

134

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue nepuoia cBOOOIHBIX KoJIeOaHUM
HUTSHOTO U MPYXHUHHOT'O MasiTHUKOB"

3.04

135

@uU3MYECKUM PAKTUKYM I10 TEME
"[IpeoOpa3oBaHue F3HEPTUU B IPYKUHHOM
MasiTHUKE"

5.04

136

@U3NYECKUM PAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOr0 TOKa 4epes
IIOCIE€0BATEIBHO COCAUHEHHBIC
KOHJIEHCATOP, KaTYIIKY U PE3UCTOP" WIH
"HccnenoBanue paboThl HICTOYHHKOB CBETA B
[T TTIEPEMEHHOT0 ToKa"

6.04

137

dusndeckuil mpakTUKyM 1o Teme "M3ydenue
rapamMeTpoB 3BYKOBOW BOJTHBI"

8.04

138

Pu3NYECKU IPAKTUKYM I10 TEME
"N3mepenune nokasaTelis IpeJoMICHUs
crexsa" unn "Ilonyuenue n3o0pakeHus B
CUCTEME U3 IJIOCKOTO 3€pKajia v JINH3BI"

9.04

139

PuU3NYECKUI IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUS OT BellecTBa (Ha MpuMepe
xuakux auH3)" uin "N3mepenue pokycHOTro
PacCTOSHUS pacCEUBAOLIUX JTMH3"

10.04

140

PuU3NYECKUI IPAKTUKYM I10 TEME
"Habmronenue audpaxium, nHTepdepeHnu
Y MoJsipu3anuu csera'

12.04




141

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneseHue UMIYJIbCa U SHEPTUHU
PENATUBUCTCKUX YacTull (1o ¢ororpadusimM
TPEKOB 3apSKEHHBIX YaCTULl B MArHUTHOM
nose)"

13.04

142

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue noctosiHHoM [nanka Ha ocHOBe
uccaenoBanus poroddpdexra" wim
"HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA
4yepe3 CBETOAMO/] OT HaIpsKeHus"

15.04

143

@U3NYECKUI PAKTUKYM I10 TEME
"UccnenoBanue CrieKTpa pa3peskeHHOTO
aTOMapHOI'0 BOJAOPOJa U U3MEpPEHUE
noctosinHoi Punbepra"

16.04

144

Pu3nYeCKU IPAKTUKYM 10 TEME
"HccnenoBaHue pagoakTUBHOTO ()OHA ¢
UCIO0JIb30BaHueM Jo3umerpa” win "HM3ydenne
MOTJIOIIEHUs OeTa-4acTHIl aTFOMUHUEM"

17.04

145

Pu3nuecKuil IPaKTUKYM 110 TEME
"HaOmronenust 3BE31HOr0 HEOa
HEBOOPYXEHHBIM TJIa30M C UCTIOIb30BAHHEM
KOMITbIOTEPHBIX MTPUIIOKEHUHN IS
OTIpeIeTICHUS TTOJIOKEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOTO MOMYIIApHs U IPKUE
3B&31b1" uau "HaOmroieH s B TeIIeCKOmI
JlyHbI, TUIaHET, TYMAHHOCTEW U 3BE3HBIX
cKoIIeHui"

19.04

146

O06001IeHre ¥ cucTeMaru3anysa 3HaHui. Poib

20.04




(bU3UKH U aCTPOHOMHUHU B SKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMAITLHOMN B STHYECKOM
chepax IeAaTeIbHOCTH YeJIOBEKa

147

O06001IeHre U cucTeMaTh3anusd 3HaHUN|. Poiib
1 MecTO (PM3UKU U aCTPOHOMHUH B
COBPEMEHHOM Hay4HOU KapTUHE MUPA

22.04

148

O06o0menne u cucTemMaTu3anus 3HaHui. Poib
¢uznyeckoil Teopun B HopMupoBaHUH
MpeJCTaBIeHUN 0 (PU3NYECKON KapTHHE MUDA,
MeCTO (pU3UUECKOM KapTUHBI MUpPA B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPECTaBICHUN O IPUPOIE

23.04

149

O00011eHrEe U cUCTeMaTU3aLUs 3HAHUH 110
Teme "Kunemaruka"

24.04

150

O000111eHNE U CUCTEMAaTH3alis 3HAHUHI 110
TeMme "Kunematuka"

26.04

151

O00011IeHNE U CUCTEMAaTH3alis 3HAHUH 110
teme "JluHamuka"

27.04

152

O00011IeHIE U CUCTEMATH3aIis 3HAHU 110
teme "Cratnka TBepaoro tema"

29.04

153

O00011IeHIE U CUCTEMATH3aIMs 3HAHUI 110
TeMe "3aKOHBI COXpaHEHHs B MEXaHUKe"

30.04

154

O000111eHIE U CHUCTEMATH3AlH 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOU
Teopun"

3.05

155

O06001eHre U cucTeMaTH3aIys 3HaHUH 110
teme "Tepmoannamuka. TemnoBbie MaIuHbI"

4.05

156

O0001IeHYE U cucTeMAaTU3alus 3HAHUH 110

6.05




Teme "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBble epexoibl"

O0o0mIeHe U cHCTeMaTU3aIUs 3HAHUH 10
157 | " 1 7.05
TeMe "DJIEKTPUUYECKOE ToJIe

158 O0001IeHre U CHCTeMAaTU3allus 3HAHUH 110 1 8.05
teme "[loCTOsTHHBIN 3JeKTpUYEeCKUd TOK" ’

O06001IeHYE U cUcTEMATU3alU 3HAHUU 110
159 m . 1 11.05

teme "Toku B pa3inuyHbIX cpeax”

160 O06001IeHYE U cUCTEMATH3alU 3HAHUU 110 1 13.05
Teme "MarauTtHoe mose" '

PesepBHrlit ypok. O60011eH1E U
161 cUCTEMAaTH3alus 3HaHUH IT0 TEME 1 14.05
"JJIeKTpOMarHuTHas UHIYKIUA"

PesepubIil ypok. O000611eHNE 1
162 cUCTEMAaTH3allMs 3HAHUH 10 TEME 1 15.05
"Mexannyeckue Konedanus"

PesepubIil ypok. O6006111eHIE 1
163 CHCTEMATH3alli 3HaHUH 10 TEME 1 17.05
"DneKTpoMarHuTHeIE KoieOaHus"

PeseprubIil ypok. O60061eHIE 1
CUCTEeMaTH3allvsl 3HAaHHUH 110 TeMe

164 . 1 18.05
MexaHUYeCKUe U JIEKTPOMArHUTHBIC
BOJIHBI"
PesepBHsblil ypok. O0001IIEHNE 1
165 PBHRI YP ! ) ) 1 20.05
cucTeMaru3anud 3HaHuil no reme "Onruka
PesepBHelit ypok. O6001ICHNE U
166 cucTeMaru3anug 3HaHuil o reMe "OCHOBEI 1 21.05

CTO"




167

PeseprubIil ypok. O6001ICHNE U
CUCTeMaTH3alus 3HaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Jyan3m"

22.05

168

PesepBHbIil ypok. O6001IcHIE 1
cUcTeEMAaTH3anus 3HaHui o reMe "dusuka
atoma"

24.05

169

PesepBHblit ypok. O60011eHUE U
cucTeMaTus3alnus 3Hanuu mno reme "dusuka
aTOMHOTO s1/Ipa U 3JIEMEHTAPHBIX YacTHUIl"

25.05

170

PesepBHeIi ypok. O000IICHHE 1
cUCTEMaTH3alMs 3HAHUU 110 TeME " DIIeMEHTEI
actpouszuxu"

25.05

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16







YUEBHO-METOJMYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOI'O

I[TPOLECCA OBA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1J151 YVHEHHKA

e pusuka, 10 xmacc/Msikumies I'. 5., CunsikoB A.3. Mexannka, M.:/poda, 2019

e pusuka, 10 knacc/Msikuies I'. 4., CunsikoB A.3. MonekynsipHas ¢pu3uka u
tepMmoauHamuka, M.:[Ipoda, 2019

e pusuka, 10 kmacc/Msxumes I'. ., CunsikoB A.3. DIEKTpOIUHAMHUKA,
M.:dpoda, 2019

e pusuka, 10 xracc/Mskumes . 4., CunsikoB A.3. Konebanus 1 BOJHBI,
M.:lpoda, 2019

e pusuka, 10 xmacc/Msikumies I'.5., CunsikoB A.3. Ontuka. KBanToBas ¢usnka,
M.:lpoda, 2019

» ®usuka, 11 kmace/ Kacesinos B.A., O01ecTBO ¢ orpaHUYeHHON

oTBETCTBEHHOCTHIO «/IPODA»; AkuinonepHoe o01iecTBo «31arenbcTBo

«IIpocBenieHne»

» dusuka, 10 kirace/ KacesinoB B.A., O01ecTBO ¢ orpaHuYeHHON

oTBeTCTBEHHOCTHIO « [ IPODA»; AktinonepHoe o01iecTBo «31aTenbcTBO

«IIpocBenieHne»

METOAMYECKNE MATEPUAJIBI U1 YUUTEJIS ®uznka. YrnyOneHHBINA
ypoBeHb. 10—11 kiaccel : pabouas nporpamma K

muann YMK B. A. KacbsiHOBa: yueOHO-MeTomuueckoe mocooue / B. A.
Kacesanos, U. I'. BnacoBa. —M. : Jlpoda

2 ®uzuka. 10 k1. YrnyOneHHbIH ypoBeHb © yueOHuk / B.A. KacesaHoB. — 5-¢
u31., crepeotu. — M. : Jlpoda

3 ®dusuka. 11 k1. YrayoneHHbld ypoBeHb © yueOHuk / B.A. KacbsaHoB. — 5-¢
u3., crepeoturt. — M. :Jlpoda

1 PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
NMHTEPHET

1 http://nsportal.ru - connanbHas ceTh paOOTHHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - pusuka B mmkoie.

3 http://festival.1september.ru/articles/ - dhecTrBanb negaroruueckux UacH
«OTKpPBITBIN YPOK».

4 http://www.fizika.ru/ - caiit anst yunreneid GU3MKU ¥ UX YIYCHUKOB.

5 http://www.physics.ru/ - matepuasl o Gpusmke.

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

7 http :// school - collection . edu . ru / - egunas komrekuust [IOPoB


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
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