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[IporpaMmma 10 (Qu3MKe Ha YypoOBHE CpeaHero ooOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOXEHUH W TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTenbHOi mporpammsbl, mnpeacrasieHHbx B ®I'OC COO, a
Takke ¢ yuétoM (eaepasibHOM pabodeil mporpaMmbl BocniuTaHusi U KoHuenuuu
npenoaaBanus yueOHoro mpenMera «Pu3nka» B 00pa30BaTEIbHBIX OpraHU3aAIUIX
Poccuiickoit ~ depepanuu,  peaquM3yOIIMX  OCHOBHBIE  0Opa3oBaTeIbHBIC
IPOrPaMMBI.

[Tporpamma no ¢usuke onpenenser 00s13aTeIbHOE MTPEIMETHOE COJEpKaHUE,
YCTaHABIMBAET PEKOMEHIyEMYIO MOCJIE0BATEIbHOCTh U3yUEHUSI TEM U Pa3/EeiioB
y4eOHOro mpeaMeTra ¢ YY4ETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKH y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEM  0O0yYaromuxcs.
[Iporpamma mo ¢u3uke Aa€T MOpeACTaBIEHUE O ILENAX, COJEp)KaHuHu, OoOuIei
cTpaTerud OOy4YeHHs, BOCHHTAHHUA M Pa3BUTUS OOyYarOIIMXCS CpeICTBaMU
yaeOHoTro mipeaMeTa « Pu3nKay Ha yriryoJIEHHOM ypOBHE.

N3yuenne kypca (Gu3MKU yriiyOJIEHHOTO YpOBHSI TMO3BOJIET PEaanu30BaTh
3aJ1a4i MPO(PECCUOHATIBHON OpPUEHTAIMH, HAIIPABJICHO HAa CO3JaHUE YCIOBHUM s
NPOSIBICHUSI CBOMX HWHTEIJICKTYalbHBIX M TBOPYECKUX CIMOCOOHOCTEH KaXKIbIM
oOy4JaromumMcsi, KOTOpble HEOOXOAWMBI JUIsl MPOAOJDKEHUS O0Opa3oBaHHS B
OpraHu3alusIX po(eCcCUOHATTEHOTO oOpa3oBaHus 1o pa3IU4YHbIM
(U3NKOTEXHUYECKUM U MH)KEHEPHBIM CIEIIMATEHOCTSM.

B nmporpamme mno ¢Qusmke oOmNpenensioTcs IUIAHUPYEMbIE pe3yJbTaThl
OCBOCHHUSI Kypca (PM3MKH Ha YPOBHE CPEIHETO 00Iero o0pa3oBaHus: JINYHOCTHBIE,
MeTarpeIMETHbIE, npeaMEeTHbIE (Ha yrayO0nEHHOM YPOBHE).
Hay4HOMeTo1070THYeCKON OCHOBOM AJi pa3pabOTKu TpeOOBAaHUMN K JTMYHOCTHBIM,
METaNpeJMETHBIM UM TPEAMETHBIM pe3yJbTaTaM OOYyYaloluXcs, OCBOMBIIUX
mporpaMMmy 10 (U3MKE HA YPOBHE CpeaHero oO0mero oOpa3oBaHusS Ha
yriayOnEHHOM YPOBHE, SIBISICTCSI CHCTEMHO-IEATEIIbHOCTHBIN TTOIXO/.

[Iporpamma 1o gpu3ukKe BKIIOYAET:

IUTAHUPYEMBbIE Pe3yIbTaThl OCBOCHHSI Kypca (PU3UKU Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCJI€ MPEAMETHBIE PE3yIbTAThI 10 TOAaM 00YUYEHHUs; COAEepKaHNE
ydaeOHoTo Tipeamera « Pu3nKay 1mo rojgam oOydeHHs.

[Iporpamma 1o ¢u3MKe HMEET TPUMEPHBIA XapakTep W MOXET OBbITh
UCIIOJIb30BaHa YUUTENAMU (PU3UKH JIJIsI COCTABJICHUS CBOMX PabouMX Iporpamm.

[Tporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUUTENEH U
IPEIOCTaBIsAET BO3MOXKHOCTH I peau3allid  Pa3IUYHbIX METOJWYECKUX
MOJXOJIOB K MpenoAaBaHui0 (U3UKK Ha YIIIyOJEHHOM YpOBHE MpH YCIOBUU
COXpaHeHUs 00sA3aTEIbHON YaCTH COJAEPKAHMS Kypca.



®du3rka Kak Hayka o HauOolsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KauecTBe y4eOHOro IMpeaMeTa B IIKOJIE, BHOCUT CYHIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMM 00 okpysxaroriem mMupe. IIIKoapHBIN Kypc GU3UKK — CHCTEMOOOpa3yIOIInii
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBICHHUM, H3y4aeMbIX XHUMHEH, OUOJIOTHEH,
busmdeckorr reorpaduei W acTpoHoMmMHuel. Vcmosp3oBaHME W aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpPENeNuiIo XapakTep W OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe HDHEPreTuKkH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTe€puajioB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
Gu3MKKM BHOCUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyuaromierocsi, B (POpMHUPOBAHUE YMEHUN MPUMEHSATHh HAy4YHBIN
METO/1 IO3HAHMSI TIPY BHITIOJIHEHUHU UMH YYEOHBIX HCCIIEIOBAaHUM.

B ocHOBY Kypca GU3MKH Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHUs MOJIOKEH
psI uaeH, KOTOPbIe MOYXKHO PaCCMaTPUBATh KaK MPUHIUIIBI €T0 MOCTPOEHUSL.

Hoea uenocmunocmu. B COOTBETCTBUM C HEU KypC SIBISIETCSA JIOTHYECKH
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3eioB (PU3MKH, BKIIOYACT KaK
BOIPOCHI KJIACCUYECKOM, TaK ¥ COBPEMEHHOMN (hU3HKH.

Hoea zenepanuzayuu. B COOTBETCTBMM C HEW Marepuan Kypca (Qu3uku
o0ObeqMHEH BOKPYr (u3MUECKHX Teopuil. Bemymmm B Kypce SBIsSeTCA
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEpHUH, BEIIECTBE U
ToJIe.

Hoea cymanumapuzayuu. EE peamuzanys IpeanosiaracT MCIOJIb30BaHUE
I'YMaHUTApHOTO IOTEHIHAIa (PU3MYECKONH HAyKH, OCMBICIICHHE CBS3U Pa3BUTHS
bu3uKK C pa3BUTHEM OOIINECTBa, a TakKkKe€ C MHPOBO33PCHUCCKHUMH,
HPaBCTBEHHBIMHU U SKOJIOTHYECKUMH MPOOIECMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc dusuku yriryOi€HHOTO ypOBHS
MpEANoJiaraeT 3HaKOMCTBO C IIUPOKHM KPYTOM TEXHUYECKUX M TEXHOJIOTHYECKUX
MPUJIOKEHUM H3YyYEHHBIX TEOpUM M 3akOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTABICHUN W COBPEMEHHBIE TEXHWYECKUE YCTPOWUCTBA, H
TEXHOJIOTHUHU.

Hoea »3Ikonocuzayuu peanzyeTcs IMOCPEACTBOM BBEJICHUS DSJIEMEHTOB
CONIep KaHMs, TOCBSIIEHHBIX OSKOJOTUYECKMM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takke OOCYXIeHUS
po0JIeM palMOHATBHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHIECKOM 0€301MacHOCTH.

OcBoeHue coJiepKaHus MPOrPaMMBbI 1O (U3UKE JTOHKHO OBITH MOCTPOEHO Ha
MPUHITMIIAX CHCTEMHO-ACATEHPHOCTHOTO moaxoaa. Jims Gusuku peamusamus dTUX
MIPUHITUIIOB 0a3UPyeTCsl Ha UCTIOIB30BAHUH CAMOCTOSITEIBHOTO IKCITIEPUMEHTA KaK
MOCTOSIHHO JIelicTByomero (akropa ydeOHoro mporecca. s yrayOa€HHOro



YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIHHOTO YYEHHMYECKOTO OSKCIEPUMEHTA,
BKJIIOYAIOMIETO (PPOHTAJIbHBIE YYEHMUYECKHE OMNBITHl NpPU H3YYEHUU HOBOTO
MaTtepuaia, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JBa crioco0a peanu3aii Gu3nuecKkoro npakTukyma. B nepBom ciydae nmpakTUuKym
npoBoauTcs b0 B koHIe 10 m 11 kmaccoB, nu0O Mmocie MEpBOTO M BTOPOTO
MOJIYTOJIUN B KaXXJOM U3 3TUX KijaccoB. BTopoil cnocod — 310 mHTEerpanus padbor
MPaKTUKyMa B CUCTEMY J1a0OpaTOpHBIX padOT, KOTOpPHIE MPOBOMASTCS B IpOIIECCEe
uzydeHus: pazzaena (temsl). [Ipu 3TOM mon paboTamu NpakTHKyma MOHUMAETCA
CaMOCTOATENILHOE  MCCIIEIOBAaHUE, KOTOPOE IMPOBOJUTCA IO PYKOBOJACTBY
CBEPHYTOr0, 0000IIEHHOTO BH1a O€3 MOMIAaroBO MHCTPYKIIHH.

B mporpamme mo ¢usnke cucTeMa YYEHHYECKOTO OKCIIEPHUMEHTA,
7a060paTOPHBIX padOT W MPAKTHKyMma MPEACTABICHA €AWHBIM TepeduHeM. Bribop
TEMaTUKHU JJI1 3TUX BHUJOB YYEHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBIISECTCS
y4aCTHUKaMU 00pa30BaTEIBHOTO MPOIecca UCXOIsI U3 OCOOCHHOCTEN MOYPOYHOTO
IUTAHUPOBAaHUS W OCHaleHus kaOuHera ¢usuku. [Ipu sTOoM oOecmedmBaeTcs
OBJIaJIcHNE OOYyYaIOIUMHCS yMEHUSMU TPOBOAWTH TPSIMbIE U KOCBEHHBIC
U3MEPEHUs, UCCIEAOBAHUS 3aBUCHUMOCTEH (PU3NYECKUX BEIUYMH M TIOCTAaHOBKY
OTIBITOB TIO MTPOBEPKE MPEIJIOKEHHBIX TUTIOTES.

Bbonbiioe BHUMaHME yEISIETCs PEIICHUI0 paCYETHBIX U KaY€CTBEHHBIX 3a/ad.
[Tpu aTOM 7151 pacUETHBIX 3a/1a4 IPUOPUTETOM SIBJISIFOTCS 33]]a4M C SIBHO 33/IaHHOU
¥ HESBHO 3aJJaHHOMN (DU3UYECKOIl MOJIEIbIO, TTO3BOJISIONINE PUMEHSATh U3YYCHHbBIC
3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaKk U HHTETpUpys
NpUMEHEHUE 3HAHMM W3 pas3HbIX pazaenoB. s KadecTBEHHBIX — 3ajad
MPUOPUTETOM SBIISIFOTCS 3aJlaHus Ha OOBSCHEHUE/TIPEJCKa3aHUue MPOTEKAHUS
bu3nyuecKnX SBJICHUN U MPOIECCOB B OKPYXAIOIIEH KU3HH, TpeOyrolue BriOopa
bu3HUecKol MOJIENHN ISl CUTYallUU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusimu @I'OC COO k MaTepUaIbHOTEXHUYECKOMY
o0ecreyeHuIo yueOHoro npouecca Kype pusuku yriy0ia€HHOro ypoBHSI Ha YPOBHE
cpenHero ooOmero o0pa3oBaHMs JOJDKEH HM3y4aTbCsl B YCIOBHSX IPEIMETHOIO
kabuneta. B kabunere (u3uMKu MODKHO OBITH HEOOXOAMMOE JabOpaToOpHOE
o0opynoBaHUE [UIsi BBIMOJHEHHWS] yKa3aHHBIX B TMporpaMMme 1O (HU3UKE
YYEHHUYECKUX OIBITOB, JA0OPATOPHBIX pabOT M pabOT NPAKTUKyMa, a TaKXKe
JEMOHCTPALIMOHHOE 000pYAOBaHHE.

JeMoHcTpaniuoHHoe o0opynoBaHue (QOpPMHUPYETCSI B COOTBETCTBHM C
OPUHLMAIIOM MHUHUMAIBHOM JOCTAaTOYHOCTH U  00ecmedynBaeT IMOCTaHOBKY
NEPEYNCIIEHHBIX B MporpamMme Mo (U3HKE KIIOYEBbIX JEMOHCTpAIUil s
UCCIICIOBAHUSI ~ U3yYaeMbIX SIBICHHUA ©  TPOIECCOB, OSMIHUPHUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHIA.



JlabopaTopHoe 000pynOBaHHME JUISI YYEHHMUECKHX MPAKTUYECKUX padoT
dbopMupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOydarommxcs. TeMaThuyeckue KOMIUIEKTHI
71a060paTOPHOTO O0OPYAOBAHMS JOJDKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJIE IU(POBBIX JabopaTopuil.

OCHOBHBIMH TEJISIMU U3Yy4YeHUs] (DU3UKH B 0OIEeM O0Opa30oBaHUU SIBIISIOTCS:
dbopMupoBaHHE HMHTEpECa U CTPEMJICHUS OOYyYaIOIIMXCS K HAYYHOMY H3yUEHUIO
OPUPOJIbI, PAa3BUTHUE MX HUHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIOCOOHOCTEN;
pa3BUTHUE MPEICTABICHUN O HAYYHOM METO/I€ MTO3HAHUS U (POPMHUPOBAHUE
UCCJIEIOBATEILCKOTO OTHOILIEHUSI K OKpPY)KAlOIIUM SIBJICHUSIM; (POpMHUpOBaHUE

HAYYHOT'O MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHUs OCHOB
CTpOEHUsT MaTtepud U (PyHIaMEHTAIbHBIX 3aKOHOB (m3uku; (opmupoBaHue

YMEHHM OOBACHATH SBJICHUS C UCIIOJIb30BAHUEM (DU3HUECKUX
3HaHUH W Hay4YHBIX JI0Ka3aTelbCTB; (OPMHUpPOBAHHME MPEACTABICHUN O pOIH

GbU3HUKY IS pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHII;

pa3BUTHE MpeICTaBICHUI 0 BO3MOYKHBIX chepax Oymyrieit
npoeCCUOHATBLHON JESATENIbHOCTH, CBSI3aHHBIX C (U3MKOM, MOJArOTOBKA K
JaybHeleMy oOy4eHHUIO B 3TOM HaIlpaBJICHUU.

JlocTikeHre 3TUX 1iesed 00ecneurBaeTCsl PEIIeHUEM CIEAYIOINIMX 33134 B
npoiecce U3ydeHusi Kypca (PU3MKKM Ha YpPOBHE CpeIHEro 00Iiero oOpa3oBaHUS:
NpUOOpPETEHNE CHUCTEMBbl 3HAaHUKA 00 oO0HmMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpHsX,  BKJIIOYAas  MEXaHUKY,  MOJIKYJSIpHYIO  (QH3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH; POPMUPOBAHUE
YMEHHI MMPUMEHSTh TEOPETUUECKUE 3HAHUS 7151 OOBSICHEHNUS (PU3NUECKUX SBICHHIMA
B TNPUPOJE U IS NPUHATUS TPAKTUYECKUX PEIICHWH B MOBCEAHEBHOW >KU3HH,
OCBOEHHE CIIOCOOOB PEICHUS PAa3IMYHBIX 3a/1a4 C IBHO 33JJaHHOMN
busnyeckoil MOMENBIO, 33/ay, MOAPA3yMEBAIOLINX CaMOCTOSITENIbHOE CO3JaHHE
¢busnyeckoil MoJenu, aJeKBaTHON YCJIOBHMSM 3aJadd, B TOM 4YHUCIE 3ajad
WH)XCHEPHOTO XapakTepa; MOHUMaHue (PU3MYECKUX OCHOB U MPHUHIIUIIOB JACHCTBUA
TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIIECCOB, UX BIHMSHHS Ha OKPYKAIOIIYIO CPELy;
OBIAJICHME METOJaMU CaMOCTOSITEIbHOTO IUITAHUPOBAHHUA W MPOBEICHUS
¢u3nYecKux OSKCIEPUMEHTOB, aHajiW3a MW HUHTepIpeTranud WHGOpMaInHy,
OINpEJENICHHs] JOCTOBEPHOCTH MOJYYEHHOIO pPEe3yJibTara; CO3JaHUE YCIOBHM s
pa3BUTHUSl YMEHUN IPOEKTHO-UCCIIEI0BATENbCKOMH,

TBOPYECKOU EATEIBHOCTH;



pa3BUTHE UHTEpeca K chepam npodhecCuOHAIBHON e TENbHOCTH, CBI3aHHOM
¢ (DUBUKOM.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yriayOn€HHBIA YpOBEHb
u3ydeHus: yueOHoro mnpeamera «®Ddusmka» Ha YpOBHE CpEIHEro OOIIEro
oOpa3oBaHusd BbIOMpaeTCss OOYYalOLIMMHUCS, TUIAHUPYIOUIUMHU MPOJIOJKEHUE
o0pa30BaHus M0 CHEUUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOPUIIA.

Ha usyuenne pusuku (yriayOaéHHBIM ypOBEHB) Ha YPOBHE CPEIHEr0 OOIIEeTro
obOpazoBanus orBoauTtcs 340 gacoB: B 10 kiacce — 170 yacoB (5 4acoB B HEJIEIIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemspiii B mporpamMmme 1o ¢u3MKe IepeueHb JabopaTOpHBIX U
MPAKTUYECKUX pabOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JI€JaeT BBHIOOP
poBeleHNusT J1abOpaTOpHBIX pPabOT M OMNBITOB C YYETOM UHAMBUIYAJTbHBIX
O0COOCHHOCTEH 00yJarOIUXCH.



COJEPKXAHME OBYUYEHUA
10 KJIACC

Paszpnesn 1. Hay4Hblilt MeTOA NO3HAHUSI IPUPOABI.

®duszrka — pyHIaMeHTalbHasg HayKa o npupojae. HayuHslid MeTO] MO3HaHUS U
METO/Ibl UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUMH.

OKCHepUMEeHT U Teopus B Ipollecce Mo3HaHus npuponbl. Habmonenue u
HKCIIEPUMEHT B (PU3UKE.

CnocoObl  u3MepeHus (U3UYECKUX BEIUYUH (AHAJIOTOBBIE W IUGPOBBIE
U3MEpPUTEIIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  (uU3MYECKUX  BeIUYMH  (aOcoytoTHas |
OTHOCHTEJIbHAS).

MonenupoBanue (GU3NYECKUX SBJICHUNU M MPOLIECCOB (MaTepuaibHas TOYKa,
aOCOJIIOTHO TBEPJOE TEJO, HJealibHAsl JKUIKOCTh, HWJEaIbHBIA Tra3, TOYCUHbBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TpaHUllbl ero npuMeHuMoctu. Gusnyeckas
TEOPHUSL.

Ponb u Mecto ¢u3uku B (HOpMHUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI
MHpa, B IPAKTUYECKON AEATEIbHOCTH JIFOJIEH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

M3mepenne cwibl TOKa M HANPsDKEHUS B LENM IIOCTOSIHHOIO TOKa IIpU
MIOMOIIIM aHAJIOTOBBIX U HU(PPOBBIX U3MEPUTENIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LMppoBoi naboparopueir o ¢usuke. Ilpumepsl uzMepeHus
($u3NYeCKUX BETUYMH MIPU TOMOIIY KOMIBIOTEPHBIX AATUYUKOB.

Pa3nen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanundeckoe 1BHKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO ABUKECHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a1a4l MEXAHUKH.

Panuyc-BekTop MarepuasbHOM TOYKHM, €ro IPOEKUHUH HAa OCU CHUCTEMBI
KoopauHar. Tpaekropus.

[lepemenienune, CKOpoCTh (CpeAHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTh) H
YCKOpPEHUE MAaTEepUaIbHOW TOYKH, UX IPOEKIMM HA OCU CUCTEMBbI KOOpPIMUHAT.
CnoxeHue nepeMeIIeH U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JIBHKEHUE. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH, YCKOPEHUS U IIyTU MATEPUAJIbHOU TOYKU OT BPEMEHU U UX
rpaduxmu.



CBoOonHoe maneHue. YckopeHue cBoOOAHOro majeHus. [[BukeHue Tena,
OpOIIEHHOI0 TOJ YIJOM K TOPU30HTY. 3aBUCUMOCTh KOOPJWHAT, CKOPOCTH U
YCKOPEHHS MaTepUaIbHON TOYKH OT BPEMEHHU U UX IPpaPUKU.

KpuBonuneinnoe nBuxeHue. J[BMKEHHME  MATEpUAIbHOW  TOYKM IO
OKPY>XHOCTH. YTJIOBasi M JMHEWHas CKopocTh. [lepuon m wacTora oOpaiieHus.
LlenTpocTpeMuTeNnbHOE (HOPMAJIBHOE), KacaTelbHOE (TaHT€HIIMAIbHOE) U IMOJHOE
YCKOpPEHHUE MaTepUaIbHON TOUKH.

TexHuyeckne ycTporucTBa U TEXHOJIOTHUECKUE MPOLECCHI: CITUIOMETP,
JIBIDKCHUE CHApsJOB, IEMHbIE,  IIecCTepéHYAThie U peMEHHBIE
nepenayu, CKOpOCTHbIE TU(PTHI.

Jemoncmpayuu.

Mogenb cucteMbl OTCYETA, WIUIIOCTpAIMs KUHEMATHYECKUX XapaKTePUCTHUK
JIBUKCHUSL.

CrocoObI ucclief0OBaHUs IBUKEHUN.

Nnmoctpanus mpeaebHOro nepexo/ia i u3MepeHrne MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUN C UCIIOJIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBRE.

HabGmionenne paBukeHUs Teia, OpPOIIEHHOIO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

HamnpagieHue CKOpocTu pH ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yIriioBOil CKOPOCTH B PEAYKTOPE.

CpaBHEHUE IyTEH, TPACKTOPUM, CKOPOCTEN ABUKEHUS OJHOTO U TOTO XKE
TE€Jla B Pa3HBIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, npaKmuKym.

N3ydeHre HEPABHOMEPHOTO JBHKEHUS C LEJbI0 OMPEACIICHUS MTHOBEHHOMU
CKOPOCTH.

N3mepenne ycKopeHus Mpu MPSIMOJUHEMHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCHUMOCTH IyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
JIBU>KCHUU.

N3mepeHnne  yckopeHuss ~ CBOOOJHOro  majaeHuss  (PEeKOMEHIOBaHO
UCIIOJIb30BaHue U POBOIL TabopaTopun).

W3yuenue  ABWKEHUS Teia, OpOIIEHHOTO TOPU30HTAIBHO.
[IpoBepka runore3sbl 0 TPSAMON IPONOPLUOHATBHONW 3aBUCUMOCTH MEXKTY
JATbHOCTBIO TIOJIETA U HAYAJIbHOW CKOPOCTBIO TENA.

N3yueHne IBHXKEHUS Tela IO OKPYKHOCTU C IOCTOSHHOW IO MOJIYJIIO
CKOPOCTBIO.



HccnenoBanue 3aBUCUMOCTH TTEpHOJia 00paleHUs KOHUYECKOr0 MasTHUKA OT
€ro MapaMeTpoB.

Tema 2. lunamuxa.

IlepBepii 3akoH Hprorona. MuepnumanbHbie cuctembl orcué€ra. [IpuHimmn
oTHocuTenbHOCTH ['anmunes. HenHepuumanbHbple cUCTEMBI OTCUETA (OIpEAEIICHUE,
IPUMEPBHI).

Macca tena. Cuna. [IpuHIUI cynepno3uiuu Cull.

Bropoi 3axoH HproToHa 111 MaTepUaabHOM TOYKHU.

Tperuii 3akoH Hbr0TOHA 11 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTCHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHOM U
WHEPTHON MAaCCBI.

Cuna TskecTu. 3aBUCMMOCTh YCKOPEHHUSI CBOOOJHOTO MaJ€HUs OT BBICOTHI
HaJl TOBEPXHOCTHbIO TIUIAHETHI M OT Treorpaduueckoid MmWUpOThl. JIBUXKeHue
HEOECHBIX TeJl U UX CIYTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tenma. Bec Tema, aBmxkymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuina TpeHHMS CKOJIBKEHUS U CHJIA TPEHUS
nokosi. Koadduumentr tpenusa. Cuna cONpOTUBICHMS NpPU JIBJKEHUM Tela B
KUJKOCTU WUJIU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHUS.

Hasnenue. ['mapocratnueckoe napnenue. Cuna Apxumena.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLECCHl: MOAIIUITHHUKH,
JBUKECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGmronenune nBrKeHUs TNl B MHEPIUATBHBIX M HEMHEPIIUATbHBIX CHCTEMAaxX
OTCYETA.

[IpyHLIMIO OTHOCUTEIBHOCTH.

Kauenne AByX IWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAIbHON CUCTEMBI OTCYETA.

CpaBHeHHME  PaBHOJCHCTBYIONIEH  NPWIOKEHHBIX K TeIy CHI C
IIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUAIIBHONU CUCTEME OTCYETA.

PaBeHCTBO CHII, BOBHUKAIOIIMX B PE3YJIbTATE B3aNMOICUCTBUS TEIL.

N3mepenue macce 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U ITAJICHUH.

[{eHnTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUSI IOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKkmuxKym.



N3mepenne paBHOJEHCTBYIONIEH CHUJT MIPU JIBUKEHUU OpycKa MO HAKJIOHHOU
MJIOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBUCUMOCTH BPEMEHH JIBIDKCHHSI Opycka IO
HAKJIOHHOM IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAcCChlI.

HccnenoBanne 3aBUCUMOCTUA CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pEe3UHOBOM 00pasiie, OT uX AehopMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TEJl, CBSI3AHHBIX HUTHIO, IEPEKUHYTON depe3
NErKuii OJIOK.

N3mepenne koddduiimenta TpeHHs MO BEIUYMHE YTI0BOro KoddduineHrta
3aBUCUMOCTH Frp(N).

HccnenoBanue IBHXKEHHSI OpycKa MO HAKJIOHHOW IMJIOCKOCTH C MEPEMEHHBIM
K03((PULIEHTOM TpEeHUSI.

N3yuenue ABMKEHUS TPy3a HA Bay C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOconoTHO TBEpAoe Teno. IlocTymarenbHoe W BpalllaTeIbHOE ABUXKCHHUE
TBEPIOTrO Tesa. MOMEHT CHIIbI OTHOCUTENBHO OCH BpalleHus. [1nedo cuibl.
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpoMy Teny. LleHTp TskecTu Tena.

VYcnoBus paBHOBeCHUs TBEPIOTO Tea.

YcroitunBoe, HEyCTOWYNBOE, 0€3pa3IMIHOE paBHOBECHE.

TexHuyeckue yCTPOWCTBA M TEXHOJOIMYECKHE IIPOLIECCHI: KPOHIUTEHH,
CTPOUTEIIbHBIN KPaH, peléTyaTblie KOHCTPYKIIUH.

Hemoncmpauuu.

YcnoBus paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnenoBanne ycioBHM pPaBHOBECHS TBEPAOTO TeEJd, HMEKIIETO OCh
BpALLCHHUS.

KoHcTpynpoBaHne KpOHIITEMHOB U PAaCUYET CUIT YIIPYTOCTH.

N3ydyeHne ycToMnunMBOCTA TBEPAOIO TEJA, UMEIOLIErO IUIOMIAAb ONIOPHI.

Tema 4. 3akonvl coxpanenus 8 mexaHuke.

Nmnynbec MaTepruaibHOM TOYKH, CUCTEMbI MaTEPUaAJIbHBIX TOUeK. LlenTp macc
CHUCTEMbI MaTepHUAIbHBIX TOUYEK. Teopema O IBUKEHUU LIEHTpa Macc.

Nmnynbe CHITBI 1 UI3MEHEHHUE UMITYJIbCA TEA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

MoMeHT umIlyiabca MarepuaibHOW TOUKH. lIpenacraBieHune o0 coXxpaHEHUU
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX IOJIAX.



PaGorta cuiapl HaA MalloM M Ha KOHEYHOM Tnepemelnenuu. [ 'paduueckoe
MpPeICTaBlIeHUE PAOOThHI CHIIBI.

MOIIHOCTH CHUJIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKU. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SJHEPTUU MATEPUATIbHONU TOYKH.

[lorennuanbHble W HENOTCHIMAJIbHbIC CUIbl. [lOoTeHIManbHas >SHEpPrus.
[ToTeHnmanpHas dHEPTUs YNpyro AePopMUPOBAHHOW MpYyKWHBI. [loTeHIMaNbHAS
SHEprus Tejla B OAHOPOJHOM TpaBUTALMOHHOM mnoJie. [loreHunanbHas 3HEprus
TeJa B TPAaBUTALIMOHHOM TI0JIE OJJHOPOJHOIO 11apa (BHYTpU U BHE Iiapa). Bropas
KOCMHUYECKast CKOPOCTh. TpeThsl KOCMUUYECKAS] CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMAIBHBIX CUJT C K3BMEHEHHEM MEXaHUYECKOW dHEPTUU
CUCTEMBI T€J. 3aKOH COXPAHEHHSI MEXaHUYECKOU SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBuenue bepHymm 118 HWACATbHOM XUAKOCTH KaK CJEJICTBHE 3aKOHA
COXPAHEHHUS] MEXaHUYECKOU IHEPTUU.

TexHn4eckne yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: JBHKEHUE PAKET,
BOJIOMET, KOMNEP, MNPYXKUHHBIA TMHUCTOJET, TUPOCKOMN, (UTypHOE KaTaHHE Ha
KOHBbKax.

Hemoncmpauuu.

3aKOH COXpAHEHUSI UMITYJIbCA.

PeakTnBHOE IBMIKECHHUE.

N3mepeHre MOITHOCTHU CUJIBI.

N3meHeHne 2Hepruu Tefa Mpy COBEPIIEHUU PaOOTHI.

B3anmMHble mNpeBpallleHUs] KHUHETUYECKOM M MOTEHIMAIbHOM JHEPruil Npu
JIEMCTBUU HA TEJIO CHJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEePruu Mpu CBOOOTHOM Ia/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, npaKmMuKym.

W3mepeHne nMIrysbca Tella o TOPMO3HOMY ITyTH.

W3mepenne cuibl TITM, CKOPOCTH MOJENU 3JIEKTPOMOOMIIE M MOIIHOCTH
CHWJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBL.

HccnenoBanre COXpaHEHMsI UMITYJIbCA ITPU YIIPYTOM B3aUMOJIEHCTBHH.

N3mMepeHne KHHETUYECKOW YHEPTUU TeJa 10 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS MOTCHLIUAIBHONW YHEPTHH MPYKUHBI C pabOTOM CHUIIBI
TpPEHHUSI.

Omnpenenenue paOOTbl CHIIBI TPEHHUS MpPH JBWKEHUU Tejla MO HAKIOHHOU
IJIOCKOCTH.

Pasznes 3. MouiekyasipHas (pu3uKa ¥ TEPMOJAMHAMMKA.



Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU Meopu.

OcCHOBHbBIEC TMOJOXKEHUSI MOJEKyJsipHO-KuHeTH4eckon teopuu (MKT), ux
ombiTHOe oOocHOBanme. [luddys3us. bpoyHoBckoe aBmxkeHue. Xapaktep
JBWKEHHSI M B3aUMOJCHCTBUS 4YacTUL BellecTBA. MOJenu CTPOEHHS Ta30B,
KUIKOCTEH W TBEPABIX TN M OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX
Mozeneil. Macca u pasmepbl MoJiekysl (aromoB). KoimuecTBo BellecTBa.
IToctrostnaass ABorajpo.

TennmoBoe paBHOBecue. Temmeparypa u crnocoObl €€ u3mepenus. Illkana
temneparyp Llenscus.

Mogenp uaeanbHOTrO ra3a B MOJIEKYJISIPHO-KMHETUYECKOM TEOPUHU: YaCTHULBI
rasza JBMXKYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

['a3zoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AoOcomtoTHas
temriepatypa (mkana temneparyp Kenbsuna). 3akon [lanbrona. M3omporiecchl B
UJcaIbHOM Tra3e C T[IOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
IpeJICTaBICHNE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIy [JIaBIEGHHEM W  CpPEAHEM  KMHETUYECKOHM  JHeprueu
MOCTYNAaTEIbHOTO TEIJIOBOTO JABUXKEHUS MOJEKYJ HACANIbHOTO Tra3a (OCHOBHOE
YpaBHEHHE MOJICKYJISIPHO-KMHETUYECKOM TEOPUHU UJICaTIbHOTO rasa).

CBs13b a0COJIFOTHOM TEMIIEPATYPhl TEPMOJIUHAMUYECKOW CUCTEMBI CO CPEAHEN
KMHETHYECKOW SHEPTUEH MTOCTYIIATEIBHOIO TEIJIOBOrO IBUKEHUS €€ YaCTHLL.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: TEPMOMETP,
OapomeTp, MoIyYeHUE HAaHOMAaTEPUaJoB.

Hemoncmpauuu.

Mojenu IBUKEHHS YaCTHUI] BEILIECTBA.

Mopenb OpOyHOBCKOTO JIBUKEHUS.

Buneoponuk ¢ 3anuchbio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddyzus xxuakocTen.

Monaens onbita llTepHa.

IIputsxenne MOIEKyII.

Mogenu KpucTaqIn4ecKuX peeToK.

HaGmronenue u rcciieqoBaHue U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKyM.

HccnenoBanne nmpouecca YCTAaHOBJIEHUS TEIJIOBOTO PABHOBECHUSI IpU
TEIJI000MEHE MEXKTy TOPSYEH M XOJIOTHOU BOJIOM.

N3ydeHre H30TEPMUYECKOro TMporecca (PEeKOMEHIOBAHO HCIOIb30BaHUE
1udpoBoit TabopaTopun).

N3zyuenue HA30XOPHOTO rpoiecca.

N3ydenne nzobapHOro mporecca.



IIpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauwiunul.

Tepmoaunamuueckass (TJZ) cucrema. 3amaHve BHEIIHUX YCJIOBUH st
TEPMOJIMHAMHUYECKONW CUCTEMBbI. BHenHne u BHyTpeHHue napameTrpsl. [lapamerpsl
TEPMOJMHAMHYECKON CUCTEMbI KaK CpEIHHUE 3HAUEHUS BEJIMUHH, ONUCHIBAIOIIUX €&
COCTOSIHE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepMoauHamuku. (CamMonmpou3BOIbHAS — pellaKcanus
TEPMOJIMHAMHUYECKON CUCTEMBI K TETNIOBOMY PaBHOBECHIO.

Mogens uIeAUIBHOTO Ta3a B TEPMOJAMHAMUKE — CHCTEMAa YpaBHEHHM:
ypaBHeHHe MeHeneeBa—KiianelipoHa W BbIpaXEHHUE Ui BHYTPEHHEH DHEPIUU.
VYciioBusL MPUMEHUMOCTH 3TOM MOJENM: HU3KAs KOHLICHTPALMs YaCTHUL, BBICOKHE
TeMIeparypol. BelpaxkeHue i1 BHYTPEHHEN SHEPrUM OJHOATOMHOIO UEAIBHOTO
rasa.

KBazucratnueckue u HECTaTUUECKHUE TTPOLECCHI.

OnemeHnTtapHas paboTa B TepMOAMHAMUKe. Berunciaenne padoThl o rpaduxy
npouecca Ha pV-auarpaMmme.

Tennonepegaya  kak  cmoco0  M3MEHEHUS  BHYTPEHHEM  sHEpruu
TEPMOJIMHAMMYECKOW  CcHUCTeMbl 0e3  coBepiieHus pabotel.  KoHBekius,
TEIJIONPOBOAHOCTD, U3TyUEHHUE.

KomnuectBo Ttermnorel.  TemnmoéMKocTs Tena. YaenpHas MW MOJSpHAs
TEINIOEMKOCTH BELIECTBA. YpaBHeHME Maiiepa. YaenpHas TEIUIOTa CrOpPaHMs
ToruiuBa. Pacu€r kommuecTBa TEIIOTHI mnpu Teruonepeaade. llonstue 00
aanabaTHOM IpoIiecce.

[lepBblli 3aKOH TepMOAMHAMHUKH. BHyTpeHHsss dHeprusa. KonuuecTBo
TEIUIOTBI W paboTa Kak  Mepbl  HM3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJIUHAMHYECKOU CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHMKH IS PAaBHOBECHBIX IPOLIECCOB: Yepe3
3aJJTaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOM CHUCTEMBI IMPOXOJUT
€JMHCTBEHHAs aguabarta. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3akoH  TEpMOJMHAMHMKM JJii  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOYKHO NE€peaTh TEIIOTY OT Oojee XO0J0IHOTO Tea K 0ojiee HarpeToMy 0e3
komriieHcauuu (Knaysuyc). Heo6patumocth NpupoIHBIX MPOLIECCOB.

[Tpunnune aeictBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII/. [Hukn Kapno.

DKOJIOTUYECKHUE ACTIEKThl MCIOJIb30BaHUS TEIUIOBBIX JBUratenei. TeruioBoe
3arpsi3HEHHUE OKPYKAIOIIEH Cpebl.

TexHru4ecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHL: XOJIOIUIbHUK,
KOH/JMIIMOHEP, [W3EIbHBIM U KapOIOpaTOpHBIM JBUraTeld, [apoBas TypOuHa,



MMOJIYUYCHHUC CBCPXHU3KUX TCMIICPATYP, YTHIIN3AlOUA «TCIUIOBBIX» OTXOOOB C
HCIIOJIB30BAHHECM TCILIOBOI'O HACOCA, YTHUJIN3AllUA 6I/IOOpFaHI/ILI€CKOI‘O TOIIJINBA AJIsA
BI)Ipa6OTKI/I «TEIJIOBOM» U QJICKTPOOHCPIUHU.

Hemoncmpayuu.

N3meHenne TemmiepaTypsl py aiuadaTUueCKOM PaCIIUPEHUH.
Bo3ayniHoe orauao.

CpaBHeHUE YAEIbHBIX TEIUIOEMKOCTEN BEILIECTB.

CriocoObl M13MEHEHUSI BHYTPCHHEH YHEPTUH.

UccnenoBanne aaunabaTHOTO mpoiiecca.

KoMmnbroTepHbie MOJIENIHN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npaKmMuKym.

N3mepenne yaenbHou TENII0EMKOCTH.

Hccenenosanue npoliecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOro mporecca.

N3ydeHne B3aMMOCBA3M DHEPIMM MEXKMOJEKYJISPHOTO B3aMMOJCHCTBUSA U
TEMIIEPATYPBI KAIIEHUS KUIKOCTEM.

Tema 3. Acpecammuvie cocmoanun eeujecmea. Dazogvie nepexoobwl.

[TapooOpazoBanue u KoHAeHcamnus. VMcnapenwe u kuneHue. VY aenbHas
TEIJI0Ta MapooOpa3oBaHUsI.

Hacpiiennbie U HEHACBIILIEHHbIE  TapBb. KauecTBeHHas
3aBUCHUMOCTb TUIOTHOCTHU U JIABJICHHS HACBIIIEHHOTO Mapa OT TeMIIEpaTypbl, UX
HE3aBUCUMOCTb OT 00bEMA HACBIIIEHHOIO Mapa. 3aBUCUMOCTb TEMIIEPATyPbl
KUIIEHUA OT AaBJIEHUS B )KUIAKOCTH.

BnaxxnocTth Bo3ayxa. AOCOIIOTHAS U OTHOCUTENbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucramimueckue u aMoppHbie Tena. AHU30TPOIUs CBOMCTB
KpuctaioB. IlnaBineHue W Kpuctamiuzanus. YAelbHas TEIUIOTa IUIABJICHHUS.
CyOnumarnus.

Hedbopmanu tBEpAOTO Tena. Pactskenue u cxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aedopmarmii.

TemnoBoe pacimimpeHue XKUAKOCTEH M TBEPABIX Tell, OOBEMHOE U JIMHEMHOE
pacimmpenre. AHrapMOHH3M TEIUIOBBIX KOJIEOaHUI YaCTHUI BEIECTBA KaK MPUYHHA
TEIJIOBOT'O paclIMpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepTUH B (ha30BBIX MEPEXO/IaX.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. KO3 (UIHMEHT MOBEPXHOCTHOIO HATSKEHHUS.
Kanunnspusie siBneHus. J[aBieHue noa UCKpUBIEHHONW NOBEPXHOCTBIO HKUAKOCTH.
®opwmyna Jlannaca.



TexHudeckrue YCTpOWCTBA W  TEXHOJOTHMYECKHE TPOLIECCHI:  KHUJKHUE
KPUCTAJUIbl, COBPEMEHHBIE MAaTEPHUAIIBI.

Hemoncmpauuu.

TermoBoe pacmmpeHue.

CBoJiCTBa HACBIIIECHHBIX APOB.

Kunienune. Kunenue npu noHM>XK€HHOM JTABJICHHM.

N3Mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMNBITH C MBUTBHBIMU TNIEHKAMH.

CMmauuBanue.

Kanunnsapusie siBneHus.

Mojien HEHbIOTOHOBCKOM JKHJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U TUIABJICHUS KPUCTAIIIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Habmronenne mansix aedopmariuid.

Yuenuueckuit skcnepumenm, nadopamopnsvie pabomul, NPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3Mepenue yaenbpHOM TEMI0ThI IUIaBICHUS JIbJA.

N3yuyeHne CBOMCTB HACBIILIEHHBIX TAPOB.

N3mepenne aOCONIOTHON BIQXHOCTH BO37yXa W OICHKA MacChl IMapoB B
MTOMEIIICHUU.

N3mepenne ko3¢ dunpeHTa moBEepXHOCTHOTO HATSIKCHMS.

N3mepenne moayns FOwra.

HccnenoBanne 3aBUCMMOCTH  jaedopmainiid  pe3nHOBOTO  oOpasiia  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. JinekTpoauHaMH KA.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auust Ten U €€ MPOSBICHUS. OJEKTpUUecKui 3apsa. [IBa Buaa
ANEKTPUYECKUX 3apsaaoB. [IpOBOJHWKHM, OUANEKTPUKU U MOITYNPOBOJHUKHU.
DneMeHTapHbId DSJIEKTPUUECKUU 3apsil. 3aKOH COXPAHEHHS JIIEKTPUYECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kynona.

OnekTpuueckoe nose. Ero neiicTBre Ha 3JEKTPUYECKUE 3apsibl.

Hampsok€aHocTh  amekTpudeckoro  mosst.  [IpoOuerit  3apsin.  Jluaum
HaIpPsHKEHHOCTH AJIEKTPUUECKOTO 1oIsl. OJTHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHUHATBHOCTh 3JIEKTPOCTATHYECKOTO MOJsA. Pa3HOCTh MOTEHUMAIOB U
HamnpspbkeHue. lloTeHuuanbHass >HEprusi 3apsga B DJIEKTPOCTATHYECKOM IIOJIE.
[ToTreHunan snexkTpocTaTuyeckoro noiist. CBsi3b HANPSHKEHHOCTH MOJISL U PA3HOCTH



MOTEHIIMAIOB ISl AJIEKTPOCTATUYECKOro TMojs (KaKk OJHOPOJIHOTO, Tak M
HEOJIHOPOJTHOTO).

[IpuHIUI CynEpHIO3UIINY ATIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsyma. Ilone paBHOMepHO 3apspkeHHON cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTro 1Mo 00bEéMy mmiapa. [lone paBHOMEPHO 3apsKEHHOM
OeCKOHEUYHOM TUIOCKOCTU. KapTuHbl NUHUN HAOpsDKEHHOCTH OTUX TMOJNEH U
AKBUITOTEHIUAJIBHBIX TOBEPXHOCTEM.

IIpOBOIHUKH B 3JIEKTPOCTATUUECKOM I10JIE. Y CIIOBUE PABHOBECUS 3aps0B.

JnanexTpuku B AIEKTPOCTATUYECKOM ToJIE. JluanekTpuyeckas
IIPOHHUIIAEMOCTD BEILECTBA.

KonaencaTop. DIeKTpOEMKOCTh KOHJIEHCATOPA. DNEKTPOEMKOCTh IUIOCKOIO
KOHJIEHCATOpa.

[TapamiensHoOe coenrHenne KoHAeHcaTopoB. [locnenoBarenbHoe coenuHeHne
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHIEHCATopa.

JIBr>KEHHE 3apsyKEHHOM YaCTUIBI B OJHOPOJAHOM BJIEKTPUYECKOM ITIOJIE.

TexHuyeckue ycTporucTBa U TEXHOJIOTHYECKUE MTPOLECCHI: AIEKTPOCKOIL,
AIEKTPOMETP, DIEKTPOCTATHUECKAs 3alUTa, 3a3€MJICHHUE 3JIEKTPOIPUOOPOB,
KOHJIEHCATOpHhI, reHepaTtop Bau ae ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MIPUHIUII JEUCTBUS DIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIaPUKOB.

DIIEKTPUYECKOE TOJIE JIBYX 3aPSKEHHBIX IUIACTHH.

Mogensb anekTpocraTuyeckoro reueparopa (Ban ge ['paada).

IIpOBOIHUKH B 3JIEKTPUYECKOM ITOJIE.

DneKkTpocTaTuyecKas 3amuTa.

Y CTpOUCTBO U JEUCTBUE KOHICHCATOPA ITOCTOSHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOLIAIU
IJIACTUH, PACCTOSHUSA MEXIAY HUMU U TUAIEKTPUIECKOU IPOHULIAEMOCTH.

DHeprus 3AEKTPUUECKOTO OIS 3apsSKEHHOTO KOHJIEHCaTopa.

3apsiika U pa3psjika KOHJIEHCATopa Yepe3 PE3UCTop.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, npaKmukKym.

OneHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue npeBpallieHus 3HEPTUH 3apsSKEHHOTO KOHJEHCATOpa B SHEPTHUIO
U3ITyYEeHHs CBETOJIMOAA.

N3ydenne npoTekaHus TOKa B LIETH, COJEpKaIleil KOHEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) npu
MOCJIEIOBATEILHOM COEMHEHUU KOHAEHCATOPOB.



HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannslit 31eKmpuiecKuii mok.

Cuiia toka. IlocTosiHHBIH TOK.

VYcnoBus cyniecTBOBaHUSI MOCTOSTHHOTO AJIEKTPUYECKOTO TokKa. VCTOUuHMKH
toka. Hanpsokenue U n O1C é.

3akon OMa JiJ1g ydacTKa LeIu.

DNEeKTpUUECKOE COMPOTUBJICHUE. 3aBUCUMOCTh COMPOTUBIICHUSI OTHOPOJHOTO
MPOBOJHUKA OT €ro JJIMHbI M IUIONIAJAM MONEPEYHOTrO CEYCHUs. Y ACIbHOE
COMNPOTHUBIICHUE BELIECTBA.

[TocnenoBaTenpHOE, TapajlieIbHOE, CMEIIAHHOE COEIMHEHHE TPOBOIHUKOB.
Pacuér pa3BeTBnEHHBIX AekTpuueckux uenei. [Ipasuna Kupxroga.

Pabota snextpuueckoro Toka. 3akoH [xoyns—Jlenna.

MOIIIHOCTh 3JIEKTPUYECKOro TOKa. TemioBas MOIIHOCTb, BbIAEIsE€Mas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTHUBJIEHWE HWCTOYHMKA TOKa. 3akoH Owma s
MOJIHOM (3aMKHYTOM) 3JIEKTPUYECKOH 1Ienu. MOITHOCTh HICTOYHUKA TOKA.
KopoTkoe 3ambikanue.

KoHnaencaTop B Lenu mocToSIHHOrO TOKA.

TexHuueckue YCTpPOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHL: aMIIEpMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IIIEKTPUYECKOU IHEPTUU.

emoncmpayuu.

N3mepeHne cuiibl TOKa U HaIPSKEHHUSL.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa OT HANPSDKEHUS IS PE3UCTOPA,
JIaMIIbl HAKQJIIMBAHUS M CBETOAMO/IA.

3aBUCHUMOCTh CONPOTUBIICHUS LUWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIA TN TTOTIEPEYHOT0 CEUYEHHS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT CONTPOTHUBIIEHUS MPHU OCTOSIHHOM
HaIpSKEHUH.

[Ipsimoe namepenue DJIC. KopoTkoe 3aMblkaHHUE TaIbBaHUUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

CrniocoObl coennHeHust ICTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/y MOJIFOCAMH UCTOYHHKA TOKA OT
CUJIbI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

HccnenoBanne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne yAeIbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanne 3aBUCMMOCTH CWJIbI TOKAa OT HAlpsOKEHHS IS JIaMIIbL
HaKaJINBaHUS.



VYBenuueHue npejena usMepeHus: amnepMmeTpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO COPOTUBIICHUSI KICTOYHUKA TOKA.

Hccnenosanne 3aBucuMoctd JJIC rajibBaHMYECKOrO 3JIEMEHTAa OT BPEMEHH
IIPU KOPOTKOM 3aMBIKaHHH.

HccenenoBanne pasHOCTH TOTEHIAAIOB MEKY ITOJIFOCAMHU UCTOYHHUKA TOKA OT
CUJIBI TOKA B LIEIIN.

HccenenoBanne 3aBUCMMOCTH II0JIE3HOM MOIIHOCTH MCTOYHHKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 paziuuHbix cpedax.

ONeKTpuYecKass IMPOBOAUMOCTh  PA3JIMYHBIX  BEMIECTB.  DJIEKTPOHHAS
IIPOBOJAMMOCTD TBEPABIX METALIOB. 3aBUCHUMOCTH CONPOTHUBIIEHUS METAIIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKMY. CobOcTBeHHas 17} IIPUMECHAS IIPOBOJAUMOCTH
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoja. [lonynpoBogHUKOBBIE TPUOOPBI.

DJIEKTPUYECKUAN TOK B BJEKTPOJMUTAX. IJIECKTPOJIUTHUYECKAS JTUCCOIUALIMSL.
Dnektponus. 3akoHbl Papajiest AJIsl JIEKTPOIU3a.

ONeKTpuyuecknii TOK B raszax. CaMOCTOSITEIbHBIM W HECAMOCTOSTEIIbHBIN
paspsa. PasnuyHble TUIBI CAMOCTOATENBHOTO paspsaaa. Momuus. [1na3ma.

TexHuueckue yCTpOWCTBA M IMPAKTUYECKOE IPUMEHEHHUE: Ta30pas3psiaHble
JaMIbl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MOIYIPOBOJHUKOBBIE NPHOOpPHI: AHOJ,
TpaH3ucTOp, (POTOANO, CBETOINO/, FaIbBaHUKA, paMHUPOBAHUE MEH, BBIIIJIAaBKA
AIFOMHUHMUS, DJIEKTPOHHAS MUKPOCKOITHS.

Hemoncmpayuu.
3aBUCHUMOCTb CONMPOTUBIICHUSI METAJJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIIUTOB.

3akoHbI 351ekTposn3a Papajes.

HckpoBoii pa3psia v MPpOBOJAUMOCTD BO3yXa.

CpaBHeHUE POBOAMMOCTH METAIIJIOB U MOJIYTIPOBOHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

HabOmronenue anexrposusa.

N3mepenne 3apsiaa OTHOBAIIEHTHOTO HOHA.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBIIEHHS ~ TEPMOPE3UCTOpA  OT
TeMIIEpaTyphbl.

CHsiTHE BOJIBT-aMIIEPHON XaPAKTEPUCTUKU THOJIA.

Pu3nYecKUu NPAKTUKYM.



CrniocoObl n3MepeHus (PU3NYECKUX BEIUYUH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAATUYUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (U3NUECKUX BEJIUYUH.
OrneHka rpaHuil MOTPEITHOCTEH.

[IpoBeneHre  KOCBEHHBIX HW3MEPEHHMHM, MCCIEIOBAaHUW  3aBUCHUMOCTEU
bu3nuecKknX BEIUMYHMH, TPOBEpPKA MPEAJIOKEHHBIX THNOoTe3 (BBIOOp H3 padorT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3zeliax «YUYEHUYECKHHl  SKCIEPUMEHT,
nabopaTopHbIe pabOThHI, TPAKTUKYM).

MexnpeaMeTHbIE CBSI3H.

WU3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYUIECTBIISIETCS C YUETOM COJIEpPKATEIbHBIX MEXIPEIMETHBIX CBS3eH ¢ KypcaMu
MaTeMaTUKH, OUOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mesxcnpeomemmuvie noHamus, C6A3aHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ0
no3HanuA: SBICHHWE, HAy4YHBIA (akT, TUNOTE3a, (PU3NYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, OHKCIEPUMEHT, MOJECIUPOBAHKUE, MOJENIb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHbBIE TPUOOPHI, ITUdpOBast 1adbopaTopus.

Mamemamuxka: penieHUe CUCTEMbl YypaBHeHUW. JluHeiHas QyHKIus,
napabona, runep6osua, ux rpaduku U cBoMcTBa. TpuUroHoMeTpuueckue (yHKIIUU:
CHHYC, KOCUHYC, TAaHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO.
BekTopsl ¥ X IPOEKIIMK Ha OCH KOOPAUHAT, CII0KEHHE BEKTOPOB.

Buonozusa: vmexannueckoe JBHKEHUE B XKUBOU mpupoze, nudpdysus, ocMmoc,
TEIUIOOOMEH JKMBBIX OpPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPY’KaIoLIEH cpebl,
yTUIu3aluus OHMOOPraHMYEeCKOro TOIUIMBA JUIsl BBIPAOOTKM  «TEIJIOBOW» H
AJIEKTPO3IHEPT U, TOBEPXHOCTHOE HATSKEHUE U KaWIUISPHbIE SIBJICHUS B IPUPO/IE,
3JIEKTPUYECKHE SBJICHUS B )KUBOW MIPUPO/IE.

Xumusn: AUCKPETHOC CTPOCHHUC BCUICCTBA, CTPOCHHUC aATOMOB H MOJICKYII,
MOJIb B€HICCTBA, MOJIIpHasd Macca, II0JIYYCHHC HaHOMATCPpHUaIOB, TCIIIOBBIC
CBOMCTBA TBépI[BIX TCII, )KI/II[KOCTGfI H ra3oB, )KUAKUC KPHUCTAJJIbI, DJICKTPHUYCCKHC
CBOMCTBA MCTAJIJIOB, JJICKTPOJIUTUUCCKAA AUCCONAINA, raJIbBaAaHUKA, 3JICKTPOHHAA
MHKPOCKOITHA.

T'eocpagpua: BnaxxHoCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHUE IBUKEHUU C HCIOJIb30BAHUEM MEXAaHU3MOB,
YYET CYXOro M IKUIAKOTO TPEHHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHIITEIH, peméryaTble KOHCTPYKIIUU), UCIOJIH30BAHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYTue), JABUTATEh BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIbHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJYy4YEHUS COBPEMEHHBIX MATEpUAIIOB, B TOM 4YHCIIE HAHOMATEPHUAIOB, U



HAaHOTCXHOJIOTHH, JJICKTPOCTATUYCCKAA 3alllhuTa, 3a3CMIJICHHC 3JI€KTpOHpH60pOB,
ra3opaspsaaHbIC JIAMIIbI, ITOJYIIPOBOJIHHKOBBIC HpI/I60pI>I, rajbBaHHKaA.

11 KVIACC

Paznen 4. DinekTpoguHAMMKA.

Tema 4. Macnummnoe no.e.

B3anmojelicTBUE TNOCTOSHHBIX MarHMTOB U IPOBOJHHMKOB C  TOKOM.
MaruutHoe mnone. Bexkrop MarnuTHOM wuHAYKUMU. IlpuHnun cynepno3unuu
MarHUTHBIX NOJIEH. JINHUM MarHUTHOW UHTYKIHH.

MarnuTtHoe 1oJsie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKUA U
KpyroBoro Butka). OneIT Jpcrena.

Cunia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna JlopeHnua, e€ HanpaBieHUE U MOAYJb. J(BI>KEeHHE 3apsHKEHHOM YaCTHLIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiiel Jlopenua.

MarnutHoe none B BeulecTBe. @eppoMarHeTuky, napa- 1 JIHaMarHeTUKH.

TexHuyeckne yCTpOHMCTBA M TEXHOJOTMYECKHE TIPOLECCH: IMPUMEHEHUE
MTOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYyJIbTUMETP,
AIEKTPOJBUTaTENb SIKOOM, YCKOPUTENIN JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa  nMHMNM  WMHOYKOMA ~ MAarHUTHOIO  MOJISI  MOJIOCOBOIO M
M0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTuHa nmuHul MarHuTHOW UHAYKIUU TIOJIS NIMHHOTO MPSIMOT0 NPOBOJHUKA
Y 3AMKHYTOI'O KOJIBLIEBOTO IPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperictBre 1ByX NpOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre cuiibl JIOpeHIla Ha HOHBI 3JIEKTPOJINTA.

HabGnronenue nBM>KeHUS My4YKa 3JEKTPOHOB B MAarHUTHOM TOJIE.

[TpuanUn JNEUCTBUS DJIEKTPOU3MEPUTEIILHOTO npubopa
MAarHATOAIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

HccnenoBanre MarHUTHOTO TTOJIS1 TOCTOSIHHBIX MarHUTOB.

UccnenoBanuie cBOMCTB (peppOMArHeTUKOB.

HccnenoBanne neCTBUS MOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

N3mepenune cuiibl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMU HA OCHOBE U3MEPEHHUS CUIIbI AMIEpa.

Tema 5. dnekmpomacHumnan uHOYKyusL.



SIBneHne 3eKTpOMariuTHOM UHAYKIMH. [I0TOK BEKTOpa MAarHUTHOM
nHaykuuu. 3/]C nHaykuu. 3aKoH 3IEKTPOMarHuTHOM nHAykiuu dapanes.
Buxpeoe anekrpuueckoe nose. Toku Pyko.

OJC uHAYKUMHM B OPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTyllika MHIYKTUBHOCTH B LIENH MOCTOSIHHOTO TOKA.
Asnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIITKA C TOKOM.

DNeKTpOMarHuTHOE TOJIE.

TexHn4eckne YCTpPOMCTBA M TEXHOJIOTUYECKHUE MPOLECChl: WHIYKIWOHHAS
1€4b, COJICHOU/I, 3alllUTa OT JICKTPU3ALMU TEJ NMPU JBHKEHUU B MATHUTHOM TTOJIE
3emMJu.

Jemoncmpayuu.

HabGmnronenue siBjeHus 3JIeKTPOMAarHUTHOM UHTYKIIUU.

HccnenoBanne 3aBucumoctd OJIC HMHIYKIMM OT CKOPOCTH H3MEHEHUS
MarHUTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tanenre MmarauTa B aJJlOMUHHUEBOM (MEIHOM) TpyOe.

SIBneHne CaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/JC caMOMHAYKIHUHA OT CKOPOCTH W3MEHEHUS
CUJIBI TOKA B LIEIN.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, NPAKMUKYM.

UccnenoBanne ABiIeHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OrnpeneneHne MHIYKIIMU BUXPEBOTO MArHUTHOTO TTOJISI.

HccnenoBanue SBISHUS] CAMOUHTYKITHH.

COopka MOJIeTH IEKTPOMArHuTHOTO TeHepaTopa.

Pa3nen 5. KosiebaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarensHas cuctema. CBOOOIHBIE KOJIEOAHUS.

["apmonnveckue konebanus. Kunemarndeckoe U JUHAMHUYECKOE OIKCAHUE.
DHepreTUYecKoe ONMUCaHUE (3aKOH COXPAaHEHHUsS MEXaHW4YeCKOW sHepruu). BriBon
JTUHAMHYECKOI'O ONMHMCAHUS TapMOHUYECKUX KOJIeOaHUN U3 WX SHEPreTHYECKOro U
KHHEMATHYECKOTO OIKUCAHUS.

Amvmutyna u ¢daza xonebanuil. CBsi3b aMIUTUTYIBI KOJIEOAHUN HCXOTHOM
BEJIMYMHBI C aMILTUTYyaMU KoJIeOaHHH €€ CKOPOCTH M YCKOPECHHUSI.



[lepron um dyactora kosebGanuii. Ilepumon Manbix CBOOOJHBIX KOJeOaHUMU
MaTreMaTH4eckoro wmastHuka. Ilepuos CcBOOOAHBIX KoJIEOAHMM TPYKUHHOTO
MasITHUKA.

[TonsiTue o 3atyxaromux koyie0aHusx. BeiHyKneHHbie konebanus. Pesonanc.
Pe3onancHas kpuBas. BiausiHue 3aTyXxaHus Ha BUJ pE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMUYECKHE MPOLECCHl: METPOHOM, Yachl,
Kadelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch Kojie0baTeIbHOTO ABMKCHUS.

HaOmroienrie He3aBUCMMOCTH TEPUOJIa MaJbIX KoJieOaHUM rpy3a Ha HUTH OT
aAMILTUTY JIbI.

HccnenoBanue 3aTyxaromux Kojie0aHuii ¥ 3aBUCUMOCTH MEPUOJia CBOOOTHBIX
KOJI€OAHHUI OT COMPOTUBIICHUS.

UccnenoBanne KojebaHWUW Tpy3a Ha MACCUBHOM TIPYKHMHE C IEJBIO
dhopMupoBaHUs MPEICTABICHUN 00 HIeAIbHOM MOJIENH MIPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MPHU KOJeOaHUAX Ipy3a Ha IPY>KUHE.

HccnenoBanre BEIHYXICHHBIX KOJICOAHUM.

Habmronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, npaKmMuKym.

W3mepenne mnepuona CBOOOJHBIX KOJEOAHUII HUTSHOIO M MPYKUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBM)KEHUS Tella B X0JI€ KOJICOaHU Ha YIIPYTOM IO/IBECE.

N3yueHue ABMKEHUS HUTAHOTO MasiTHUKA.

[IpeoOpa3zoBanue FHEPTUH B MPY>KUHHOM MAasTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXaIOMIMX KOJeOaHM.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomaznumnuole KonedanUA.

KonebarenpHbiit kKoHTYp. CBOOOAHBIE SJIEKTPOMATHUTHBIE KOJICOAaHHUS B
uaealbHOM KosiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIUTY/bI
3apsiia KOHAeHcaTopa ¢ aMIUIMTYJOM CUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACAIBHOM KOJeOaTeIbHOM KOHTYPE.

3aTyxaronue AIEKTPOMArHUTHBIE KOJIeOaHMSI. BoeiHyXeHHbBIE
AIIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepeMeHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYJIHOE U
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHWS NpU pa3iudHod (dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.



CuHycouianbHbli MEPEMEHHBIM TOK. Pe3ncrop, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIEMU CHHYCOUJAIBHOTO MEPEMEHHOTO TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsiKeHUN.

Uneanbusiii  Tpancopmartop. IlpousBonactBo, mepemaya u  mnorpedliieHue
ANEKTPUUYECKON SHEPTUU.

DOKOJOTUYECKHE PHUCKH TPHU MPOU3BOJICTBE HJEKTpodHeprun. KymnpTypa
MCII0JIb30BAHUSA JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHn4ecknue yCTpOHWCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: BJIEKTPUUYECKUU
3BOHOK, F'€HEPATOP NEPEMEHHOTO TOKA, JIMHUHU JIEKTpOIIepe1ay.

Hemoncmpayuu.

CB0OOHBIE IEKTPOMArHUTHBIE KOJIeOaHUsI.

3aBUCUMOCTH YaCTOTHI CBOOOIHBIX KOJIEOAHUN OT WHAYKTUBHOCTH U EMKOCTU
KOHTYpA.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['ereparop He3aTyXaIOMUX IEKTPOMATHUTHBIX KOJICOAHUH.

Mojienb 37IeKTpOMarHuTHOTO TEHEPATOPA.

BriHyXIeHHbIE CHHYCOUJATbHBIE KOJICOaHusI.

Pe3uctop, kaTymika MHIYKTHUBHOCTH W KOHJIEHCATOP B LIENU IMEPEMEHHOIO
TOKA.

Pe3oHanc mnpu mocienoBaTENIbHOM COCIMHEHHH PE3UCTOPa, KATYIIKU
MHIYKTUBHOCTH U KOHJIEHCATOpA.

Y cTpoiicTBO ¥ IPUHLIUI IEUCTBUS TpaHcPopmaTopa.

Mojenb TUHUY 3IEKTPOoNEpEaaUn.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

Nzyuenne tpanchopmaropa.

HccnenoBanne MEpEeMEHHOTO TOKa 4Yepe3 MOCIEI0BATENIbHO COEAUHEHHBIE
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HaGnronenue 351eKTpoMarHiTHOrO pe30HaHCa.

UccnenoBanre paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMaAZHUMHbLE 80JIHbL.

Mexanuyeckue BOJHBI, YCIOBUS WX pacnpocTpaHeHus. llomepeunsie u
MPOAOJIbHBIE BOJIHBL. [lepmon, CKOpOCTh pacnpoCTpaHEHWs W JUIMHA BOJIHBL
CBolicTBa MEXaHWYECKUX BOJIH: OTpPa)X€HWE, TMpeJoMIICHHe, MHTep(epeHus u
T paKIms.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

[ITlymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPEIBI.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.



CBoiicTBa  3JEKTPOMArHUTHBIX BOJIH: OTpa)k€HUe, MpeJIoMJIEHUE,
nosisipu3anys, HHTephepeHns U AU pakius.

[lIkana 31eKTPOMArHUTHBIX BOIH. [IprMeHeHHe 3JIeKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpyuHIMIBEI pagTuOCBs3U U TeIeBUACHUS. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIICH CPEIb.

TexHuyeckre yCTPOMCTBA M MPAKTUYCCKOEC IPUMEHECHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TEICBU30p, aHTeHHA, TenedoH, CBY-neusp,
yIBTPa3BYKOBAs TMarHOCTHKA B TEXHUKE M MEIUIIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacCIPOCTPAHEHUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

Kone06mromeecst Te10 Kak HCTOYHUK 3BYKa.

3aBHCHMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenne otpakeHust U IpeJIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue naTepdepeHnnn u audpakiind MEXaHUIECKUX BOJIH.

AKYCTHYECKUM pe30HaHC.

CgoiicTBa yibTpa3ByKa U €ro NpuMeHEHHE.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHa C aMIUTUTYJIOH M
4aCcTOTOM KOJIeOaHUM.

HccnenoBanue CBOMCTB AJICKTPOMAarHUTHBIX  BOJIH: OTpakeHue,
TIPEIIOMJICHUE, TTOISApHU3aIs, TUPPaAKIUS, HHTEPPEPCHITHS.

Oo6nHapyxeHue nHGPaKPaCHOTO U YIbTPAPUOIETOBOTO U3TyUCHU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

N3yuyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMmosIMHEHOE paclpoCTpaHEHUE CBETa B OJHOpPOAHOU cpene. JIyu caera.
To4euyHbIN UCTOYHHK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpakeHUs cBera. [locTpoeHue m3o0pakeHuil B
10ckoM 3epkaine. Chepuueckue 3epkana.

[Ipenomienue cBeta. 3aKOHBI TPEOMIICHHS CBeTa. AOCOJIFOTHBIN MOKa3aTeb
npesniomiaeHusi. OTHOCUTENbHBIA NOKa3aTeb npeaomiieHus. 110CTOSHCTBO 4acTOThI
CBE€TAa M COOTHOIICHHWE /JJIMH BOJH IpPH IMEpPEX0Jie MOHOXPOMATHYECKOIO CBETa
yepes IpaHully pasziena AByX ONTHYECKUX Cpe.

Xox nyueit B npusme. Jucnepcusi cBeta. CIOXKHBIA COCTaB OEIOro CBETA.

IBeT.

[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIil yroil MOJHOr0 BHYTPEHHETO
OTPaXEHUSI.



CobOuparome W pacceuBaroniue JuH3bl. ToHkas nuH3a. DOKycHOE
paccTOsTHUE W ONTHYECKass CuUjla TOHKOM JHH3bl. 3aBUCUMOCTH (HOKYCHOTO
paccTosiHUSI TOHKOM c(epruyeckod JHMH3BI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKA3aTeNs MPEIOMIICHUSL.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JTMH30M.

XoJ syya, OpOWIEAUIEro JUH3Y IOJ IMPOU3BOJIBHBIM YIVIOM K €€ TIJIaBHOU
ontuueckor ocu. IloctpoeHune wu300pakeHUN TOUYKM M OTpe3Ka MpsSMOU B
COOMpAIOIUX U PACCEUBAOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue mpubopsl. Paspemaromas cmocoObHOCTh. ['11a3 Kak onTudeckas
cucremMa.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WHTepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBus HaOmMoOAEHUS MaKCMMyMOB M MHUHUMYMOB B HUHTEp(EpECHIIMOHHOU
KapTUHE OT JIBYX KOIEpPEHTHBIX HCTOYHUKOB. [Ipumeprsl Kilaccmueckux
UHTEPPEPECHITMOHHBIX CXEM.

Hudpakuus cBera. [ludpaknuonnas pemérka. YcinoBue HaOIIOACHUS
[NIABHBIX ~MAaKCUMyMOB IIpM  MAaJ€HUM MOHOXpPOMAaTHYECKOr0 CBeTa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

Ilonspuzanus ceera.

TexHndeckne yCTpPOWCTBA M TEXHOJIOTMYECKHE IIPOLECCHl: OYKH, JyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOCKIIMOHHBINA amnmapar, MPOCBETICHHUE
OTITHKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

emoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanre npeioMIICHUS CBETA.

HabGnrogenue noaHoro BHyTpEeHHEro oTpaxkeHusi. Mozenb CBeTOBO/IA.

HccnenoBanue XO/la CBETOBBIX ITyYKOB yepes
IIJIOCKOIIAPAJUIENIbHYIO TUIACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Mojenu MUKPOCKOIIA, TEJIECKOIIA.

Habnronenune nntepdepeHinm ceera.

HabGnronenue BETOB TOHKUX IJIEHOK.

Hab6mronenune nudpakium ceera.

N3yuyenue nuppakumoOHHOW PEIIETKY.

Habmonenue nudpakiinOHHOTO CHEKTPA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonspuzannu cBeTa.

[TpumeneHre moNIIPOUIOB ISl H3yUEHHUSI MEXaHUYECKUX HAMPSKEHUH.



Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKyMm.

N3mepenne nokasaress nperoMiIeHUs CTEKIA.

HccnenoBanne 3aBUCHMOCTH (OKYCHOTO pacCTOSIHUSL OT BemiecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenne poKyCHOro pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomyyenue n300paxkeHusi B CUCTEME U3 INIOCKOT0 3€pKaJia U JIUH3BI.

[Tonyuyenue n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONNYECKUX CHCTEM.

Hab6monenune nudpakuuu, vHTep()EepeHIrnn U NOJIIpU3aLK CBETA.

N3ydenne noysipu3aly CBETa, OTPAKEHHOTO OT IMOBEPXHOCTU JUIJIEKTPUKA.

N3yuenue uHTEpPEpEeHIINH JTA3€PHOTO U3TYUYECHUS HA IBYX LLIEISAX.

Habnronenue nucnepcum.

HaGmronenue u uccnenoBanue AUQPPaKIMOHHOTO CIEKTpa.

N3mepenne nirMHbl CBETOBOW BOJIHBI.

[TonydyeHue criekTpa M3Iy4YEHHUs CBETOJIMOAA MPH MOMOIIU AUPPAKIIMOHHON
PEIIETKMU.

Paszzaesn 6. OcHOBBI cieNMAJIBLHON TEOPUU OTHOCUTEJIBHOCTH.

['panuubl  NPUMEHHMMOCTHM  KJIACCUYECKOM  MexaHuku.  [loctynartsl
CIEUHUAIIBHONW TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW uHTepBai. [IpeoOpazoBanus Jlopenna.
VYcnoBue npuunHHOCTH. OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEJIEHUE
BPEMEHU U COKpPAILCHHUE JITUHBI.

DHeprus U UMITYJIbC PEISITUBUCTCKOW YaCTHIIBI.

CBs13b Macchbl C SHEPTUEW U UMITYJIBCOM PEJIATUBUCTCKON YacTULbI. DHEPrus
ITOKOS.

TexHHYecKre YCTpOMCTBA M TEXHOJIOTMUECKHE TMPOLECCHl: CIIyTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHU 3aPSKEHHBIX YaCTHII.

VY4yeHn4ecKuil IKCIIEPUMEHT, JIaDOpaTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYJIbca W DHEPrUM  PEIATUBUCTCKUX  4acTull (Mo
dboTorpadgusiM TPEKOB 3apPSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KanToBas pusuka.

Tema 1. KopnycKynaphno-601n060ii Oyaausm.

PaBHOBECHOE TEII0BOE U3IIyUYeHHUE (M3ITydeHUE aOCOTIOTHO YEPHOTO TeEla).
3akon cmemeHnd Buna. ' unore3a Iinanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dotorpdext. OnbiTel A. I'. CtoneroBa. 3akonbl pororddexra. YpaBHeHue
OiinmreitHa as porodrddexra. «KpacHas rpanuna» dhorodddexra.



JaBnenue cBera (B 4YAaCTHOCTH, JaBJ€HHE CBeTa Ha aOCONIOTHO
MOTJIOMIAOIIYIO U @0COIIOTHO OTPaXKAIOIyI0 MOBEpXHOCTh). OnbiThI I1. H.
Jlebenena.

BonnoBsie cBoicTBa yacTtuil. Bomusl ne bpoins. [[nvuHa BosiHb Ae bpoitis u
pasMepsl 00JIACTH JIOKATM3ALMK ABUXKYIIIEHCS YacTuilbl. KopmycKyasipHOBOJIHOBOM
nyanusMm. Judpakius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka nsmepeHuii B MUKpomupe. COOTHOIIEHHSI HEONpPEeAeIEHHOCTEN
['eitzenOepra.

TexHuyeckre YCTpOHCTBA M TEXHOJOTHYECKUE MPOLIECCHl: CHEKTPOMETP,
dboTodnemMeHT, (HOTOMATYMK, TYHHEITBHBIM MUKPOCKOI, COJHEYHas Oartapes,
CBETOJUO/.

emoncmpayuu.

®oTor(PpdheKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanne 3akoHOB BHeNIHETO GoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTUBJIEHUSI  TOJYNPOBOJHUKOB  OT
OCBEIIEHHOCTH.

CeTonuon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPAKMUKyM.

UccnenoBanne dhoTope3ucropa.

N3mepenne noctostHHOM [Imanka Ha ocHOBE uccienoBanus Gporodddexra.

HccnenoBanrie 3aBUCUMOCTHY CUJTBI TOKA YEPE3 CBETOJIUO]] OT HAIPSIHKEHUSL.

Tema 2. @u3zuka amoma.

OnbITEl MO MCCIENOBAHUIO CTpOeHUs artoMa. [lnmanerapHass Mojenb aTtoma
Pezepdopna.

[Toctynatel bopa. N3nyuenue u nornonieHrue (OTOHOB MPHU MEPEXojie aToMa
C OJIHOTO YPOBHS SHEPTUU HA JPYTOil.

Bunpl ciektpoB. CieKTp ypOBHEN SJHEPTUH ATOMA BOJOPOAA.

CrioHTaHHOE U BBIHYXJACHHOE HU3JIy4eHHe cBeTa. Jlazep.

TexHuyeckne yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: CHEKTPAIbHBIN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopna.

Habmronenne TMHEHYATHIX CIIEKTPOB.

Y CTpOUCTBO U JEUCTBUE CUETUYMKA MOHU3UPYIOIIUX YACTHUL.

OrnpeneneHue JUIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.
Hab6nronenune nuHeiyaToro CnekTpa.



HccnenoBanue crnekTpa pa3peX€HHOr0 aTOMapHOIO BOJIOPOAa U U3MEPECHHUE
noctosiHHOM Punbepra.

Tema 3. Quzuka amomHo20 A0pa u I1EMEHMAPHLIX YACHUY.

Hyxnonnas mozxens siapa ['erizenOepra—lMBanenko. 3apsia siapa. MaccoBoe
yucio sapa. MU3oronsl.

PagnoaktuBHOCTh.  Anbda-pacnan. OJIEKTPOHHBIH U MO3UTPOHHBIH
Oerapacna. 'amma-u3nydeHue.

3aKOH paJuOaKTUBHOTO pacnaja. PaanoakTHUBHBIE W30TOIBI B IPHUPOJIE.
CBoiiCTBa MOHHU3UPYIOLIETO0 HU3Iy4YeHUs. BiMsHuE paguoakTHUBHOCTH Ha JKHUBBIE
opranu3Mbl. EcrectBeHHbli QoH n3nydenus. JJozumerpusi.

DOHeprus CBsA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepusie peakuuu. Jlenenue u cunres saep. Anepusie peaktopsl. [Ipobnemsl
YIPABJISIEMOTO TEPMOSIEPHOIO CHHTE3a. OKOJIOTMYECKHE aCIEKThl Pa3BUTHS
AIEPHON DHEPTETUKH.

Mertozp! perucTpaly U UCCIIEI0BAHUS HIIEMEHTAPHBIX YACTHII.

@dyHnamMeHTalbHble B3aUMOJCHUCTBUA. bapvoOHBI, ME30HBI U JIENTOHBI.
IIpencrasinenne o CrangapTHON Mozesnn. KBapK-Tir0OHHAs MOZEIb aIpOHOB.

®usuka 3a npegenamu CTaHIapTHOW Monenu. TE€MHas Marepuss U TEMHAs
DHEPTHUS.

EaunHcTBO U3nyeckoi KapTUHBI MUPA.

TexHuyeckre yCTpoMCTBa U TEXHOJOTMYECKHE MTPOLIECCHI: TO3UMETP, Kamepa
Bunbcona, sIepHbI peakTop, TEPMOSAEPHBbIA peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHAsi TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, nPAKMUKYM.
UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusm).
HccnenoBanne paguoakTUBHOTO (DOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norsoieHus 0eTa-4acTull aTlOMUHUEM.

Pa3jnen 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Otansl pa3BUTHS acTpoHOMUU. [IpUKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMUH. [IpUMEHMMOCTh 3aKOHOB (PU3UKH [JIs1 OOBSICHEHUS IPUPOAIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccienoBaHuil. CoBpeMEHHbIE ONTHYECKUE
TEJECKOIbI, PaJAMOTEIECKOIbI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bun 3Bé3mHoro neba. Co3Be3gus, SpKHe 3BE3MABI, IUIAHETHI, UX BHUIUMOE
JIBIDKCHHE.

ComnHeuHasi cucTema.

Connue. ConHeuHas akTUBHOCTbh. MicTounuk sHeprun ComnHua U 3BE3.



3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKHU. JlnarpaMma «CIeKTpaabHbIM KJ1acc —
CBETUMOCTB». 3BE3JbI TJIABHOM IIOCJIEAOBATEIbHOCTH. 3aBUCHUMOCTH «Macca —
CBETUMOCTb» [UJI1 3BE3]l TJIABHOM ITIOCIIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOeHHuE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOIOIMK CoJiHIa U
3BE3/. DTalbl )KU3HU 3BE3/I.

Mneunsiii Ilyte — Hama [Nanaktuka. Ilonoxxenne u nBuxkenue CosHLIA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapbl. UEpHBIE ABIPHI B sSApax
rajakTHK.

Bcenennas. Pacipennie Beenennoid. 3akon Xa00mna. Pazdoeranue rajakTuk.
Teopus bonpiioro B3peiBa. PeIMKTOBOE U3IyYeHHUE.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnplie mpobsieMbl aCTPOHOMUMU.

Yuenuueckue navnooenus.

HabGmronenust 3B€3HOr0 HEOGa HEBOOPYKEHHBIM TJIA30M C HCIIOJIH30BAHUEM
KOMITBIOTEPHBIX MPWJIOXKEHHUM JIJIs ONpe/IeNIeHUs MOJI0KEeHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi (CeBEepHOro Noyylmapusi U SIpKHe
3BE3/BI.

HaGmionenuss B Ttenmeckon JlyHbI, MJIaHET, TYMaHHOCTEH M 3BE3THBIX
CKOIUICHU .

Du3HYeCKU MPAKTHKYM.

CnocoObl u3MepeHus: PU3nUecKux BEIUYUH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCUTEIbHBIE TOTPEUTHOCTU U3MEPEHUN (PU3NUYECKUX BEITUYHH.
OueHka rpanull MOrpenIHOCTEN.

IIpoBeneHue  KOCBEHHBIX  HU3MEPEHUM, HCCICIOBAaHUM  3aBUCUMOCTEU
(bu3MuecKX BEIMYMH, NPOBEpPKA MPEAJIOKEHHBIX TMIoTe3 (BBIOOp M3 padorT,
OMMCAHHBIX B  TEMAaTHYECKUX  paszdenax «YUYEHUUYECKHM  HKCIEPUMEHT,
JabopaTopHbIe pabOThI, IPAKTUKYM).

Oo0o0maroiee NOBTOPEHHUE.

OO6o001IeHNe U cUCTeMaTH3alusl COCPKAHUS pa3ieNioB Kypca «MexaHuKay,
«MonexynsipHas ¢u3NKa U TEPMOJMHAMHUKAY, «DIEKTpoanHaMuKay, «Komebanus
U BOJIHB, «OCHOBBI CHEIUATBHON TEOPUU OTHOCUTEIBLHOCTHY», «KBaHTOBas
busnkay, « IEMEHTHI aCTPOHOMHUH U aCTPODUZHKIY.

Ponr ¢u3uku u acTpoHOMHH B DSKOHOMHYECKOM, TEXHOJOTHYECKOH,
COLIMAJILHON M ATUYECKON cepax NesaTeTbHOCTH YEIOBEKa, POJIb U MECTO (DU3UKHU
Y aCTPOHOMHH B COBPEMEHHOW HAy4YHOU KapTUHE MHUpPA, 3HAYECHHUE OMMUCATEIIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIIbHOW W  MPOTHOCTUYECKOW  (yHKUUN
busnueckoii Teopuu, posib GU3NIECKON Teopuu B (HOPMUPOBAHUU TIPEICTABICHUN



0 (pu3mMUecKoi KapTUHE MUPA, MECTO (PU3NYECKONW KapTHUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEICTABICHUN O IPUPOJIE.
MesknpeaMeTHbIE CBS3H.
N3yuyenne kypca ¢usuku yrayoménHoro ypoBHs B 11 kiacce
OCYUIECTBIISIETCS C YUETOM COJIEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€U C KypcaMu
MaTE€MaTUKH, OMOJIOTMH, XUMUU, T€OrpaQUU U TEXHOJIOTHH.

Mesicnpeomemnule noHAMUA, C6A3AHHbBIE C USYUEHUEM MEMO008 HAYUHO20
nO3HaHUA: SBICHUE, HAy4YHBIM (akT, Tmmore3a, (Gu3nyeckas BEIMYHMHA, 3aKOH,
TeOpHs, HAOJIOJICHHE, OJKCIIEPUMEHT, MOJICIMPOBAHUE, MOJCIb, H3MEPECHUE,
MOTPEITHOCTH U3MEPEHUN, H3MEPUTEIbHBIE TPUOOPHI, I poBas 1adbopaTopHs.

Mamemamuka: pEUICHUE CHUCTEMBI YPaBHEHHU. TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO. BEKTOpPHI M HMX MPOEKIIMU HA OCH KOOPAMHAT, CI0KEHUE BEKTOPOB.
[IpousBoanbie 3yeMeHTapHBIX GyHKIMA. [Ipu3Haku Mog00MsS TPEYroJbHUKOB,
OTIpEJICIICHHE TUTOIIAIN TUIOCKUX (puryp u o6béma Ted.

Buonozusa: >nektpuyeckue SBIEHUS B JKUBOW NpHpPOAE, KoseOaTeabHbIE
JIBIDKCHUSI B KUBOW MPHUPOJE, OKOJOTMUECKHWE PHUCKA MpPU POU3BOJICTBE
ANEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKpYXKalollled  Cpefbl,
yIbTPA3BYKOBasi JUArHOCTMKA B MEIUIIMHE, ONTUYECKUE SBICHUS B >KUBOU
pUpo/IE.

Xumusa: cTpoeHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKast CTPYKTYpa TBEPABIX
TEJ, MEXaHU3MBbI 00pa30BaHUS KPUCTAUIMYECKON PEIIETKH, CTICKTPAIbHBIN aHAJIH3.

T'eocpaghusn: wmarHuTHble TONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX  PYII,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocusn: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHHUTOB,
ANEKTpOABUTATENL SIKOOU, TEHEpaTop MEPEMEHHOr0 TOKA, MHIYKIIMOHHAs TMeYb,
JMHUU 3JIEKTpornepeaay, dIEeKTpOoBUraTelb, pajap, paauonpuEMHUK, TEIEBU30D,
anTeHHa, TtenedoH, CBYU-meub, yabTpa3ByKoBas IUArHOCTUKA B TEXHUKE,
MIPOCKITMOHHBIN ammapaT, BOJOKOHHAsS ONTHKA, COJTHEYHAsI O6arapesi, CITyTHUKOBBIC
MPUEMHHKY, SJIEPHAs SHEPTEeTUKA U YKOJIOTUYECKHUE aCIEKThI €€ pa3BUTHUS.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHHS YyueOHOTrO mipenmera «Dusnkay
JOJKHBI OTPakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOMIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHONM BHYTPEHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX
OpUEHTAIl{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIINX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, PAaCIIUPEHUE >KU3HEHHOTO
ONBITa U OMNbITA JESITEIBHOCTH B IMPOLECCE PeAM3alMi OCHOBHBIX HaIPABJICHUN
BOCIIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YHUCJIE B YACTHU:

rPaKIaHCKOr0 BOCIIUTAHUSA:

+ c(hOPMUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMKM O0YYAIOIIErocsl KaKk aKTUBHOTO
1 OTBETCTBEHHOTO YJICHA POCCUICKOTO OOIIECTBA;

« TPUHATHE TPAJUIUOHHBIX OOIICYEIOBEUECKUX TyMAHUCTHYECKUX U
JIEMOKPAaTUYECKHUX [IEHHOCTEM;

+ TOTOBHOCTh BECTH COBMECTHYIO JIESITEILHOCTh B MHTEpECAX TPa)KJaHCKOIO
oOliecTBa, y4acTBOBaTh B  CaMOYMpaBJIeHUHM B  oOpazoBaTeIbHOM
OpraHu3aluy;

* YMEHHUE B3aMMOJICMCTBOBAThH C COI[MATbHBIMU UHCTUTYTAMHU B COOTBETCTBUHU
C UX QYHKIMSAMU U Ha3HAYCHUEM;

* TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM NEATETBHOCTH.

NAaTPUOTHYECKOI0 BOCITUTAHUSA:
+ c(hOpMHUPOBAHHOCTH POCCUHCKOMU IPa)XIaHCKON
WJICHTUYHOCTH, MaTPUOTU3MA;

+ ILIEHHOCTHOE OTHOIIEHHWE K TOCYJIAPCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM

POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

+ c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEACHUS;

+ CHOCOOHOCTH OIICHMBATh CUTYAllMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHCIIE
B JICSITEJIbHOCTH YUYEHOTO;

+ OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYUBOTO OYIYIIIETO.

3CTETUYECKOI0 BOCIIUTAHUSA:



+ OCTETHMYECKOE OTHOIIEHHE K MHPY, BKIIOYas OSCTETUKY HAYYHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOT0 BOCIIUTAHMS:
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MHTEpPEC K pazMyHbIM cdepam IpodecCHOHaTbHON AESITeNbHOCTH, B TOM
Yuclie CBSI3aHHBIM C (QU3MKOW W TEXHUKOH, YMEHHE COBEpILAThH
OCO3HAHHBINA BBIOOp Oyayiel npodeccuu U peaau30BbIBaTh COOCTBEHHbIE
’KU3HEHHbIE TUIAHbL;

TOTOBHOCTh U CLIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(U3HKM HA TPOTSKEHUU BCEH KU3HMU.

IKOJIOTHYECKOr0 BOCITUTAHUS:
+ C(OPMUPOBAHHOCTH SKOJOTMUYECKON KYyJIbTYpPbl, OCO3HAHUE TIJI00AIBHOIO

XapakTepa dKOJIOTHYECKUX Mpodiem;

+ IUIAHUPOBAaHHME M OCYIIECTBICHUE AECHUCTBUUA B OKPYXKAIOIIEH Cpeae Ha

OCHOBE 3HAHUA LIEJIeH YCTOMYMBOTO PAa3BUTHUS YEIIOBEYECTBA,

* pAacIIMpPEHUE ONBITA ACSATEIBHOCTH 3KOJIOTMYECKOW HAIpaBICHHOCTH Ha

OCHOBE MMEIOIINXCS 3HAaHUM MO (U3HKeE.

LHEHHOCTH HAYYHOI'0 MO3HAHUS:
+ chOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

* OCO3HAaHHME IIECHHOCTHM HAy4YHOW JIE€ATEIIbHOCTH, FOTOBHOCTh B IPOLECCE
u3ydeHus: (U3UKU OCYIIECTBIATH TMPOEKTHYI0O M HCCIEIOBATEIbCKYIO

JEATEIIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe neiicTBUA ba3oBbie
JIOTMYECKHUe e CTBUA:
+ caMoOCTOSITeNIbHO  (GOPMYJIUPOBATh W  aKTyaJlU3UpOBaTh  MpoOsIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
« ONpENENATh LENU JEITEIbHOCTH, 3aJaBaTh HApaMETPbl U KPUTEPUH HX
JIOCTHKCHUS,
* BBISIBIATH 3aKOHOMEPHOCTM W MPOTHUBOPEYUSI B PACCMATPUBAEMBIX
(bUBUYECKUX SABICHUSX;
 pa3pabaThIBaTh IUIAH PEIICHUS MPOOJIEMBI C YUETOM aHAIN3a UMEIOITUXCS
MAaTEpPUAIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
* BHOCUTb KOPPEKTHUBBI B JICSTEIBHOCTh, OILICHUBaTb COOTBETCTBUE
pPE3YyJIbTATOB LIEJISIM, OLICHUBATH PUCKU MTOCIEICTBUN 1€ TEIbHOCTH;



« KOOpJWMHUPOBATb U BBINOJHATH paboOTy B YCIOBUAX peaIbHOrO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
* pa3BUBATh KPEATUBHOE MBILUICHHUE MPU PEILICHUH KU3HEHHBIX IPOOIIEM.

ba3oBble uccienoBaTeIbcKue NelCTBUS:
* BJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMHU MOHATHAMH U METOJaMU
bu3nUecKoil HayKH;

BJIa/IETh HABBIKAMHU Y4eOHO-MCCIIE0BATENbCKON U IPOEKTHOM e TEIIbHOCTH
B 00J1acTU (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY  METOAOB  peuleHus 3a7ad  (U3WYECKOro  COJEpKaHus,
MPUMEHEHHUIO Pa3IMYHbIX METOJOB MO3HAHUS;

BJAJ€Th BUJAMH JIEATEIBHOCTH 10 TOJIYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPEeTALNU, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3IMYHbIX YUeOHBIX
CUTyalusiX, B TOM YHCJI€ MPHU CO3JIaHUU YUEOHBIX MPOEKTOB B 0OJACTH
busuKy;

* BBISBJISATH TMPUYMHHO-CJICACTBEHHBIC CBS3M M aKTyalM3MpPOBATh 3ajady,
BBIJIBUTATh  TUIOTE3y €€  pelieHus, HaXOJuUTh apryMEHThl IS
JIOKA3aTeNbCTBA CBOUX YTBEPXKIEHUHU, 3a7aBaTh MapaMeTpPhl U KPUTEPUU
pelIeHuS;

+ QHANIM3UPOBATH TMIOJYYCHHBIE B XOJE pEHICHUS 3a7aud pPe3yJbTaThl,
KPUTHUYECKU OIICHUBATh MX JOCTOBEPHOCTh, MMPOTHO3UPOBATH MU3MEHEHUE B
HOBBIX YCIIOBHUSIX;

« CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIC 3a/ladyd B 0Opa30BaTEILHOU
NESTETHHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

+ J1aBaTh OLICHKY HOBBIM CHUTYAIlUsM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

* YMETh TIEPEHOCUTh 3HAHUS 1O (U3UKE B TPAKTUYECKYIO 00JIaCTh
KU3HEICATCITLHOCTH;

* YMETh HMHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEAMETHBIX oOOnacTei; -
BBIJIBUTATh HOBBIC WJICH, MpEJUIaraTb OPUTHHAIBHBIC TOJXOIbI U PEIICHUS;

. CTaBUTH TIPOOJIEMBI U 33]1a4H, TOIyCKAIOIINE aThTePHATUBHBIC PEIICHHS.
Pa6ora ¢ undpopmaunmeii:

* BJIAQJICTh HABBIKAMU MOY4YEHUSI HHDOpMAIuu GU3NIECKOTO COACPKAHUS U3

WMCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSITEIHHO OCYIIECTBIISITh TIOWCK, aHAJIH3,
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CUCTEMAaTH3alMI0 U HMHTEPIpEeTauuio HHPOPMalUU Pa3IUYHBbIX BUIOB U
dbopm npeacTaBIeHUS;

* OLICHMBATh JJOCTOBEPHOCTh HHPOPMALIUH;

* HCIONB30BaTh CpEACTBA HMH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX
TEXHOJOTMA B  PEUICHHWH  KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX |
OpraHW3allMOHHBIX 3a7a4 C COOJIOJIEHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTUEHBI, PEeCcypcocOEpeKeHUs, TMPaBOBbIX H
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

+ CO3/JaBaTh TEKCThl (PM3MUECKOrO COJAEPKAHUS B Pa3iuvHbIX (hopmaTtax c
y4€TOM Ha3HaueHHs MHPOpPMALMK U IEJIeBOW ayAUTOpUH, BbIOHMpas
ONTUMAJIbHYIO (POPMY MpEJCTaBICHUS U BU3YyaTIU3aLIUH.

KoMMmyHuKaTHBHBIE YHUBepPCcaibHbIe YueOHbIe 1eiCTBUA:
OCYILIECTBIISITh oOIeHne Ha  ypoKax busuku u BO
BHEYPOUYHOI €ATEIbHOCTH;
* pacrno3HaBaTh MPEANOCHUIKU KOH(IUKTHBIX CUTyalliii |
CMSTYaTh KOH(JIUKTHI;
Pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOUKY 3PEHHS C HCIOIb30BAHUEM
S3BIKOBBIX CPEJICTB;

+ IIOHMMATh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW U UHAMBHUYaJIbHOU
paboThI;

 BbIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX NEHCTBUU C y4ETOM OOLIUX
WHTEPECOB U BO3MOKHOCTEN KaXKI0r0 YJIEHA KOJIJIEKTUBA;

« IPUHAMATh ILEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJMHUPOBATH ICUCTBUS MO €€ NTOCTUKEHUIO: COCTABIIATH IJIAH JIEUCTBUM,
pacnpeensaTh poJik ¢ Y4ETOM MHEHUN YYaCTHUKOB, 0OCYKIaTh pe3ybTaThl
COBMECTHOM padoThI;

 OIICHMBAaTh KAayeCTBO CBOETO BKJIANA U KaXJOr0 YYaCTHHKAa KOMAHJbI B
001U pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

+ IIpe/uIaraTb HOBBIE ITPOEKTHI, OLEHHWBATh HJEH C NO3WLHMH HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

* OCYILECTBJIATH IIO3UTUBHOE CTPATETMYECKOE IIOBEICHHUE B Pa3INYHBIX
CUTyaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBepcaJbHble yueOHbIe aeiicTBusA CaMoopranu3anusi:
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+ CaMOCTOATEIHLHO OCYLIECTBIAThH [MO3HABATENbHYIO I€ATEbHOCTh B 001aCTH
(GU3MKM U aCTPOHOMUHU, BBISBIATH NPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
COOCTBCHHEIC 3a/1a4H;

+ CaMOCTOATEJILHO COCTABJIATH IUIAH PEIICHUs] PACUETHBIX U KaYECTBEHHBIX
3a/lay, MJIaH BBIIIOJIHEHHSI MPAKTUYECKOM pabOThl C YyYETOM HMEIOLIUXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEINOYTCHUM;

* J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

* pacuUpsATh PAaMKU y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHU;

 JlefaTb OCO3HaHHBIA BBIOOpP, apryMEHTHUPOBAaThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEILICHHUE;

* OLICHMBAaTh IPUOOPETEHHBIN OIIBIT;

+ c1ocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO J3PYAULUU B 00JIaCTH
(Gu3MKM, MOCTOSHHO TOBBINIATH CBOM 0Opa3oBaTENbHBIM M KYJbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISM;

« BJIQJCTh HaBbIKAMHU IIO3HABATEIbHOM pe(dIeKCuu KaKk OCO3HAHUS
COBEpIIAEMBIX JEHCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTAaTOB U
OCHOBAHMUI;

 HCIOJNB30BaThb MNpPUEMBI peQuIeKCHUH I OLEHKU CHUTyalluH, BbIOOpa
BEPHOI'0 PEILIEHUS;

* YMETh OLICHHBAaTh PUCKU M CBOEBPEMEHHO MPUHHMMATh PEIICHUS MO HX
CHUKEHHUIO;

« NPUHUMATh MOTHUBBI U apryMEHTBl JPYIHX IpH aHaJIM3€ Pe3ylIbTaTOB
JeSITeNIbHOCTH;

 NpUHUMATh ce0s1, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

+ NpPUHUMATh MOTHUBBI U apryMEHTBl JPYIHX IpH aHaJW3€ pPe3ylIbTaToOB
NeSITeNbHOCTH;

« TMPHU3HABATH CBOE MPABO U MPABO JPYIUX Ha OMIMOKH.

B mpormecce AOCTHXEHHS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOrPaMMBI IO
¢u3nke Uil YpPOBHS CpeAaHero oomero o0pa3oBaHuss y oOydarouiuxcs

COBEPIIICHCTBYETCS OMOITMOHAIILHBII WHTEJUIEKT, MIPEAMOIar Ao
c(hOpMUPOBAHHOCTb:
+ CaMOCO3HAaHMS,  BKIIOYAIOMIETO  CIOCOOHOCTh  TOHWUMAaTh  CBOE

OMOIIMOHAIILHOE COCTOSIHME, BUJIETh HAMPABICHUS PAa3BUTHS COOCTBEHHOU
AMOIMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0¢;

+ CaMOpETYJIMPOBaHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHUE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIOCOOHOCTh aJalnTHPOBATBCA K
OMOIMOHAJILHBIM HM3MEHCHUSM W TIPOSBIATh THOKOCThH, OBITh OTKPBHITHIM
HOBOMY;

+ BHYTPCHHEW MOTHBAIINH, BKIIOUYAIOMICH CTPEMIICHUE K JOCTIKCHUIO TIEIH
U yCrexy, ONTHMHU3M, WHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXONS W3
CBOHMX BO3MO>KHOCTEM;

+ OMIATUH, BKIIOYAMONIEH CHOCOOHOCTh TIOHMMATh 3MOIIMOHAJIBHOE
COCTOSIHUE JIPYyTUX, YYWUTHIBAaTh €r0 TIPH OCYIICCTBICHHHM OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTICPEKUBAHUIO;

+ COINMAJBHBIX  HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUSI C JPYTUMU JIOABMH, 3a00THUTHCS, MPOSIBIATH HHTEPEC U
paspemiatb KOH(MIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDBI



K xonmy oOyuenust B 10 knacce mpenMeTHbE pe3yibTaThl Ha YriayOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOITUXCSI YMEHHUIA:

MOHUMATh pOdb (GU3UKH B  DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMAIIBHON M ATHYECKOU chepax JAesTEIbHOCTH YeTIOBEKa,
pOJIb M MECTO (PU3MKU B COBPEMEHHON HAyYHOU KapTHHE MHUpPA, 3HAYEHUE
ONMCATENIbHOM, CHUCTEMAaTU3UPYIOLIEH, OO0BSACHUTEITHHOM 51
MPOTHOCTHYECKOW  (QYyHKIHMM  (QU3WYEeCKOW  TEOpuu —  MEXaHUKH,
MOJICKYJIAPHON (DU3UKKU W TEPMOJMHAMUKH, POIb (U3UYECKOU TEOpUHU B
dbopMHUpOBaHUU MTPEACTABICHUN O (PU3UIECKON KapTHHE MUPA;
paziuyaTh yCJIOBHUSL MPUMEHUMOCTH Mojeled (uanueckux Ten u
IpoLECCOB (SBJIEHUIN): HHEpUUalIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO
TBEpJIOE TENO, MaTepuajgbHas TOYKA, PABHOYCKOPEHHOE JIBUXKEHUE,
CBOOOJIHOE TMajieHue, aOCONMIOTHO yrpyras aedopmaius, aOCOIIOTHO
yIpyroe u abCOII0THO HEYNPYTroe CTOJKHOBEHHUS, MOJIENIN ra3a, >KUJIKOCTH U
TBEPJIOTO (KPUCTAJUIMYECKOT0) Tejla, WJCalbHbIA ra3, TOYCUHBIM 3apsi,
OJIHOPOJIHOE DJIEKTPUUECKOE TI0JIE;
paziuyuath ycCJIOBHS (TpaHUIlbl, OOJACTH) NPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, TMOHUMATh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh M OOBACHATH MEXAaHMYECKHE TMPOIECChl M  SBJICHUS,
UCIIOJIB3YSI OCHOBHBIC MOJIOKEHUS U 3aKOHBI MEXaHUKU (OTHOCUTEIHHOCTh
MEXaHUYECKOTO JIBMKEHUSA, (POpMYJbI KUHEMAaTHUKH PaBHOYCKOPEHHOTO
JBIDKCHUS, TpeoOpa3zoBanus lamuies I CKOPOCTH W TMEpeMENIeHus,
3aK0Hbl HhIOTOHA, MPUHITMIT OTHOCUTEIBLHOCTHU [ anumes, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCa U MEXAHUYECKOM DHEPTUU, CBS3h
paboThI CUJIBI C U3BMEHEHUEM MEXaHUYECKOW PHEPIHH, YCIOBUS PAaBHOBECHS
TBEPJIOTO Tejia), MPU STOM MCIOJIH30BaTh MAaTEMaTUYECKOE BBIpaKEHUE
3aKOHOB, YKa3blBaTh YCJIOBHUS NPUMEHUMOCTH (PU3NUECKUX 3aKOHOB:
npeobOpazoBanuii ["anuses, BTOpoOro u TpeThero 3akoHoB HeloTOHA, 3aKOHOB
COXpPaHCHHS HMMITyJIbCa M MEXAaHUYECKOW HHEPTrHH, 3aKOHAa BCEMUPHOTO
TATOTEHUS,

aHAJIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOIECCHl U SBJICHUSI, UCIIOJIb3YSI
ocHoBHble moNoxkeHuss MKT wu 3akoHbl MoJeKyJsipHOM (U3UKH U
TEPMOJUHAMHUKN (CBSI3b  JaBJIGHUS MJIEAJTBHOTO Ta3a Cco  CpeaHei
KMHETUYECKOW DJHEPrUe TEIJIOBOTO [BWKEHUS M KOHIICHTpAIMENd €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphbl BEIIECTBA CO CpPEIHENM KHUHETHYECKON
DHEPIrUEN TEIJIOBOTO JIBMXKEHUSI €r0 YacTHUll, CBS3b AABJICHUS HACAIBHOTO
ra3za ¢ KOHIIEHTpauuenl MOJIEKYJI U €ro TEMIEPaTypoi, ypaBHEHHE



MenneneeBa—Knanelipona, NEepBbIN 3aKOH TEPMOJUHAMHUKHU,
3aKOH COXPAaHEHUS SHEPIUU B TEIJIOBBIX MPOIECccax), IPU ITOM
HCIOJIB30BATh MATEMATUYECKOE BBIPAKEHHUE 3AKOHOB, YKA3bIBATh YCIOBUS
MIPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—KnanenpoHa;
« QHAIM3UPOBATh U OOBACHATH DJIEKTPUUYECKUE SIBICHUS, HCIOJb3YS
OCHOBHBIE TIOJOKEHUS W 3aKOHBI JJIEKTPOAMHAMUKHU (3aKOH COXPaHEHHS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIUAJIbHOCTD
AIEKTPOCTATUYECKOTO TOJIS, TPUHIMI CYNEPHO3ULHUH  DIIEKTPUUYECKUX
MOJIEN, IPU 3TOM YyKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKKe MPAKTUYECKN BaXKHBIE COOTHOLIEHUS: 3aKOHbI OMa ISl y4acTKa LEnu
Y I8 3aMKHYTOM JJIEKTPUUYECKOW Lienu, 3akoH Jlxoyns—JIeHua, mpaBuiia
Kupxroda, 3axonst @apanest 15 2JIEKTPOIN3a);

ONMUCHIBATh (PU3MUECKHE MPOLIECCHl U SIBICHUS, HCIOJb3YS BEJIUYUHBI:
nepeMelieHne, CKOpOCTh, YCKOPEHUE, UMITYJIbC Tella U CUCTEMbI TEN, CHUJIA,
MOMEHT CHJIbI, JaBJICHUE, MOTEHIIMAIbHAsL YHEPTUsl, KHHETUYECKast SHEPTHUs,
MexaHu4ecKasi dHeprus, padoTa CUibl, LIEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
CWJIa TSDKECTH, CHWJIa YNPYrOCTH, CUJa TPEHUS, MOIIHOCTb, JHEPIus
B3aUMOJICUCTBUS Tena ¢ 3eMII€l BONIM3U €€ TOBEPXHOCTH, SHEPTUS YIPYTron
nedopManvi MPYKUHBI, KOJIUYECTBO TEIIOThI, a0COJIIOTHAs TeMIeparypa
Tena, paboTa B TEpMOAMHAMHUKE, BHYTPEHHSSI SHEPIrus HUICAIbHOTO
OJIHOATOMHOI'O Tra3a, padoTa WJealbHOrO ra3a, OTHOCHTENIbHAs BIIAKHOCTh
Bo3nyxa, KIIJ maeanbHOro TEmIOBOroO ABUTATENs; DJIEKTPUUYECKOE IIOJIE,
HaAMpPsHKEHHOCTD  3JIEKTPUYECKOTO TOJISI, HAMPSHXKEHHOCTh MOJI TOYEUHOT'O
3apsa WIM 3apsHDKEHHOrO I1apa B BaKyyMe€ M B AMDJIEKTPUKE, MOTEHLUAT
AIEKTPOCTATUYECKOTO TOJIs, Pa3HOCTb MOTEHIMAIOB, 3JIEKTPOABUKYILAS
CWJIa, CWJIa TOKA, HAIpSKEHUE, MOUIHOCTb TOKA, 3JIEKTpUYecKass €MKOCTh
IUIOCKOTO  KOHJEHCATopa,  CONPOTHUBJICHME  yYyacTKa  LEeNu ¢
MOCJIEIOBATENbHBIM M MapaJJICIbHBIM COESUHEHUEM PE3UCTOPOB, DHEPrUs
AIIEKTPUYECKOTO MO KOHAEHCaTopa,;

OOBSICHATH  OCOOCHHOCTHM  TpPOTEKaHWs  (U3HYECKUX  SBJICHHM:
MEXaHUYECKOe JIBM)KCHHE, TETNIOBOE JABUKEHUE YACTHI] BEUIECTBA, TEIJIOBOE
paBHOBecue, OpOYHOBCKOE JABMXeHHE, AU(y3us, UCTapeHHe, KUIMEHUE U
KOHJIEHCAIUsl,  IUJIaBJIEHWE U KPUCTALIM3AlMs,  HaAIpaBICHHOCTb
TeIUIoNepeaun, AICKTPU3alUs Tel, SKBUINOTCHIIMAIBHOCTh MOBEPXHOCTH
3apsHKEHHOTO MTPOBOTHUKA;

MIPOBOJIUTH UCCJIEAOBAHNE 3aBUCUMOCTH OJIHOM (PU3UUYECKON BETUYUHBI OT

)IpyFOfI C HUCIIOJIb30BAHHUEM IIPAMBIX I/IBMCpCHI/Iﬁ, IMpHU 3TOM KOHCTPYHUPOBATH
YCTAaHOBKY, (I)I/IKCI/IpOBaTB PE3YJIbTAThI HOqueHHOﬁ 3aBUCHUMOCTHU



¢bu3MYecKuX BEIMYUH B BHAE TpaduKkoB ¢ y4ETOM aOCOIMIOTHBIX
MOTPEIIHOCTEH U3MEPEHUM, JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM HUCCIIEIOBAHMUS;
IIPOBOJNTh KOCBEHHBIE HM3MEpPEHHsS (PU3HYECKUX BEIUYUH, IIPH OTOM
BBIOMpaTh ONTHMAJIBHBIA METOJ HM3MEpPCHHMs, OICHUBATh aOCOJIOTHBIC M
OTHOCHTEIIbHBIC TIOTPEITHOCTH MPSAMBIX M KOCBEHHBIX U3MEPCHUI;
MIPOBOJIMTH OIIBITHI MO MPOBEPKE MPEIOKCHHOM THUIIOTE3bI: TJIaHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY, aHaJW3UPOBATh
MOJTy4YeHHBIE pe3yJIbTaThl M JIeJaTh BBIBOJ O CTaTyce MNPeaIOKEHHON
TUIIOTE3HbI;

coOr01aTh TIpaBuiIa 6€30MacHOro TPyaa MPU MPOBEACHUHN UCCIICIOBAHUN B
pamKax y4eOHOTO AKCIICPUMEHTA, MpaKTUKyMa 1
y4eOHOUCCIIEIOBATETLCKON U TTPOCKTHOM NIEATETLHOCTH C MCIIOJIb30BAHUEM
WU3MEPUTEITHHBIX YCTPOUCTB U 1a00paTOPpHOTO 000PYI0BAHUS;

pemarh pacu€THbIC 3aJayd C SBHO 3aJaHHOWM W HESBHO 3aJIaHHOU
(GbU3UYECKOW MOJICTIbIO: Ha OCHOBAaHMHM aHaju3a YCIOBHS OOOCHOBHIBATH
BBIOOp  (u3HMueckoll Mojenu, OTBeYaromed TpeOOBaHMSIM  3ajlayH,
MPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3UICCKUX
TEOPUH TMPU HMCIOJIH30BAHUU MAaTEMaTHYECKHUX METOJOB PCIICHHS 3aaad,
MIPOBOJINTH PAacy€Thl Ha OCHOBAaHWM HMMEIOIIMXCS JaHHBIX, aHAJTW3UPOBATh
pe3yJbTaThl M KOPPEKTHUPOBATh METOJBI PEIICHUS] ¢ YUETOM TMOJYYCHHBIX
pe3yJIbTaTOB;

pemiath KadyeCTBEHHBIE 3aJaud, TPEOYroIue NPUMEHEHUS 3HAHUU W3
pa3HBIX pa3feNoB Kypca (pU3WKH, a TaKKe WHTETPAllid 3HAHUWA U3 JAPYTHX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO
IIEMOYKY PACCYKJICHUN C OTIOPOI Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

HCIIOIb30BaTh TCOPETHYCCKHUE 3HAHUSA JUII OOBSCHEHHS OCHOBHBIX
MIPUHIIAIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHHUYECCKUX YCTPOUCTB U
TEXHOJIOTUYECKHX MPOIIECCOB;

IIPUBOIUTH MMPUMEPHI BKJIaJa POCCHMCKHUX U 3apyOSKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HAyKH, B OOBICHCHHE IIPOIIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHUE TEXHUKU U TEXHOJIOTHUH;

aHAJIM3UPOBATh M OIICHUBATH MOCIIEICTBUS OBITOBOM M MPOW3BOJACTBEHHOU
JEATCIbHOCTH 4YEJIOBEKa, CBSI3aHHOW C (U3MYECKUMH MPOIECCaMH, C
MO3UINI IKOJIOTHYECKOW 0€30MacHOCTH, MPEACTABICHUNA O ParliOHAIBHOM
MIPUPOJIOTIOIBL30BAHUN, @ TaKKE€ Pa3yMHOM HCHOJIBL30BAHUH JOCTHXKEHHUMN
HAYKH W TEXHOJOTMW IS JAJbHEUIIErO0 PAa3BUTHUS YEJIIOBEYECKOIO
00I1IeCTBA;



+ TPUMEHSTH Pa3IUYHBIE CIIOCOOBI pabOTHI ¢ MH(pOpMAIHe (HHU3mIecKoro
COJEp)KaHUS C  HWCIOJB30BAHMEM  COBPEMEHHBIX  HH(OPMAIMOHHBIX
TEXHOJIOTHA, TIPU STOM HCIOJIH30BaTh COBPEMEHHBIE WH(OPMAIMOHHBIC
TEXHOJIOTHH IS TIOUCKA, TIepepabOTKU U MIPEIbsIBICHHS YIeOHOH 1 HAYyIHO-
NOMYJSIpHOW ~ WHQOpPMAIMK, CTPYKTYPHPOBAHHWS M  HHTEPIpPETAIUU
uHPOpMAIMU, TIOJYYECHHOW W3 Ppa3IUYHBIX MCTOYHUKOB, KPUTHYECCKH
aHAJIM3UPOBATH TOTyYaeMyr0 WH(OPMAIIMIO M OIICHUBATh €€ JOCTOBEPHOCTH
KaK Ha OCHOBE MMEIOIUXCS 3HAHWH, TaK U HAa OCHOBE aHaIN3a MCTOYHUKA
nHpopManuy;

* TIPOSIBIIATH OpraHu3aluOHHBIC u MO3HABATEIILHBIC yMEHUS
CaMOCTOSATEILHOTO MPUOOPETEHUSI HOBBIX 3HAHUI B MPOIIECCE BBHIMOTHEHUS
IIPOCKTHBIX M Y4eOHO-UCCICAOBATEILCKIX PadoT;

« paboTaTh B TpYIIE C MCHOJHEHHWEM pAa3JIUYHbIX COIHUAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIIbI, PAlMOHAIBHO PACHPEEATh ACSITEIbHOCTh B
HECTAaHJAPTHBIX CHUTYallUsX, aJCKBAaTHO OIEHWBATHh BKJAJ KaXIOTOo U3
YYaCTHUKOB TPYTIIbI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

* TPOSIBIIATH MOTHBAIMIO K OyIymied mpodhecCHOHANBHOU NEITeTLHOCTH IO
CHEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO TPODUIISL.

K koHny oOyuenuss B 11 knacce TnpeiMETHbBIE pe3ylbTaThl Ha YIIIyOJIEHHOM

YPOBHE JI0JKHBI OTpaXaTb CPOPMUPOBAHHOCTh y 00yUarOIIMXCS YMEHHUI:
« NOHMMAaThb poJib (UMK B HKOHOMHYECKOM, TEXHOJOTHYECKOH,
COLMAIBbHON M ITUYECKOU cdepax AeATEIbHOCTH Y€JIOBEKa, POJb MU MECTO
Gu3MKM B COBPEMEHHOM HAy4YHOM KapTUHE MHpA, pPOJib ACTPOHOMHUHU B
NPAKTUYECKON  JIeATEIbHOCTH  4YeJloOBeKa W  JajJbHEHIIEM  Hay4HO-
TEXHUYECKOM pa3BUTHH, 3HAUYEHHE OMMUCATENIbHOW, CUCTEMaTU3UPYIOUIEH,
OOBSICHUTEIBLHON W MPOTHOCTHYECKON (yHKIMI (usndeckol Teopun —
ANEKTPOJUHAMUKH, CHEIHAIBHOM TEOPUM OTHOCUTEIBHOCTH, KBaHTOBOWU
bu3uku, posb (Puznyeckod Teopuud B (HOPMHPOBAHUU MPEICTABIECHUN O
bu3nuecKoil KapTHHE MHUpPA, MECTO (PU3NYECKON KapTUHBI MHUpa B OOLIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTaBICHUI O IPUPO/IE;
+ paznuyaTth YCJIOBUS TNPUMEHUMOCTH MojJeie (U3NYecKuX Tea U
IPOLECCOB  (SIBJICHUI): OJHOPOAHOE JIIEKTPUYECKOE U  OJHOPOJHOE
MarHUTHOE IOJIsl, TAPMOHMYECKUE KOJEOaHUs, MaTeMaTUUYECKUI MasiTHUK,
UCATBHBIA TPYXUHHBIA MAasTHUK, TFapMOHUYECKHE BOJIHBI, HJCAJIbHBIN
Kosie0aTeNIbHBII KOHTYp, TOHKas JIMH3a, MOJEIEH aToMa, aTOMHOIO A1pa U
KBAHTOBOM MOJIENIN CBETA;



paznuyaTh ycloBUA (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTH (U3HUUECKUX
3aKOHOB, IOHUMATh BCEOOINI XapakTep PyH/IaMEHTaIbHbBIX 3aKOHOB U

OTPAaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBSCHATH 3JIEKTPOMATHUTHBIE TPOILECCHl M SIBJICHUS,
UCIIOJb3Ys. OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JJEKTPOAMHAMUKU U
CIEIUAIBHOU TEOPUU OTHOCHUTEJIbHOCTH (3aKoH COXpaHEHHUS
AIEKTPUYECKOrOo  3apsia, cwia Awmnepa, cuna JlopeHua, 3akoH
AIEKTPOMArHuTHOM UHAYKUMU, npaBuio Jlenua, cBsazp IC caMoMHIyKIIMu
B DJIEMEHTE 3JIEKTPUYECKOW ILIEMU CO CKOPOCThI0 M3MEHEHUs CHJIbI TOKa,
MOCTYJIAThI CIIENUAIBHON TEOPUH OTHOCUTEIBHOCTH DUHIITENHA);

aHAJIU3UPOBATH U OOBSACHITH KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCIIONIb3YS
MOJIOKEHUST KBAaHTOBOM (m3nku (ypaBHeHHE DWHITEHHA s hoTodPdekTa,
MEepBBIM M BTOPOM  mOCTynarel bopa, TOPUHOUII  COOTHOUIEHHUS
HeonpeAenéHHocTell ['eiizeHOepra, 3aKOHBI COXpPAHEHUS 3apsiIOBOrO U
MacCOBOT'0O YHCEJ U 3HEPTUU B SJAECPHBIX PEAKIHUAX, 3aKOH PAJUOAKTUBHOTO
pacraja);

ONMUCHIBATh (PU3MUECKHE TMPOILECCHl U SIBJICHUS, HCIOJB3YS BEIWYUHBI:
HaIpsHKEHHOCTh  AJIEKTPUYECKOTO TOJs, MOTEHUIUAN 3JIEKTPOCTaTUYECKOTO
MoJisi, PA3HOCTh MOTEHIMAIOB, JJIEKTPOABWKYINAS CHUJIA, WHIYKIHS
MAarHuTHOTO TOJig, MarHUTHBIM TOTOK, cuia AMIiepa, HWHIYKTUBHOCTb,
ANEKTPOABUAKYIAS CHJIA CAMOWHAYKIIMU, SHEPrus MAarHUTHOTO IOJIs
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, MTOJIHAS SHEPTHUSL, SHEPT U
MOKOSI CBOOOTHOM YaCTHUIIBI, PHEPTUS U UMITYJIhC (DOTOHA, MACCOBOE YUCIIO U
3apsia sApa, SHEPTUs CBSI3U SIpa;

OOBSICHATH ~ OCOOCHHOCTM  MPOTEKaHWs  (PU3MYECKUX  SIBICHUI:
AJIEKTPOMArHUTHAS WHIYKIHS, CAMOWHIYKIIHS, PE30HAaHC, MHTEephEpEHINs
BOJNIH, AUQPAKIUsi, AUCIEPCUs, TIOJHOE BHYTPEHHEE  OTPaKCHHUE,
dotornexrpuueckuit 3hdext (pororddexr), anbda- u Gera-pacmans saep,
raMma-u3iaydeHue saep, pu3ndeckue MPUHITUITEI CIIEKTPAIBHOTO aHalu3a U
paboThI N1a3epa;

ONpENENATh HANpaBJIC€HUE HMHAYKIMM MArHUTHOTO TOJISI TPOBOJHHKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

CTPOUThH M300pAKEHHE, CO3JaBAEMOE IIIIOCKUM 3€pKAJIOM, TOHKOW JIMH30M,
U PaCCUUTHIBATH €T0 XaPAKTEPUCTUKH;

MPUMEHSITh OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKUE TMOHATHUS, TCOPUH H
3aKOHBI JUIsl aHaiM3a W OOBSCHEHHUS  (PUBWYECKUX  IPOIIECCOB,
MPOUCXOJAIIMX B 3BE3/IaX, B 3BE3JHBIX CUCTEMAaX, B MEKraJlaKTHUECKOM
cpeje; ABMKSHHSI HEOCCHBIX TeJl, DBOIONNH 3BE3]] U BeelleHHoM;



* TPOBOJUTH HCCJIEJIOBAHME 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM MPAMBIX HU3MEPEHHI, TpPU OSTOM KOHCTPYHPOBATH
YCTaHOBKY,  (PUKCHpPOBATh  PE3yJbTaThl  TOJYYEHHOW  3aBUCUMOCTH
bu3nueckux BeTUYMH B BUJE TpadUKOB € Y4ETOM aOCOJIOTHBIX
MOTPENIHOCTEN U3MEPEHUM, JIENaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHMUS;
MPOBOJUTh KOCBEHHBIE W3MEPEHHUS (PU3NYECKUX BEIMYHUH, TPH OTOM

BI)I6I/IpaTI> ONTHUMAaIbHBIN MCTOA M3MCPCHHA, OLCHHUBATDH a0COJIFOTHBIE H
OTHOCHUTCIIBHBIC ITIOI'PCINTHOCTH IIPAMBIX 1 KOCBCHHBIX I/IBMepeHHfl;

MPOBOJIUTH OIBITHI MO MPOBEPKE MPEIOKEHHOW TMIOTE3bI: MIIaHUPOBATH
HKCIIEPUMEHT, COOMpaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH
MOJIyYEHHbIE pE3yJIbTaTbl W [I€JaTh BBIBOJ O CTaTyce MNPEasiOKEHHON
TUIIOTE3bI;

OIMMUCBIBATH MCTO/IbI ITOJYYCHUA HAYYHBIX aCTPOHOMHWYCCKUX 3HaHHﬁ;

coOJIr01aTh TIpaBuiia 6€30MacHOro Tpyaa NPy MPOBEACHUHN UCCIICIOBAHUN B
pamKax y4eOHOTO HKCIIEPUMEHTA, IPaKTUKyMa u
y4eOHOUCCIIEI0BATELCKON U MTPOCKTHOM NIEATETLHOCTH C MCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYI0BAHUS;

pemarb pacy€THbIE 3aJa4d C SBHO 3aJaHHOW W HESBHO 3aJaHHOU
¢usznyeckoil MoJIeNbI0: Ha OCHOBAaHMM aHalu3a YCJIOBHS BBIOMpPAThH
(¢u3nYecKkue MOJENH, OTBEYarllue TpeOOBaHUSAM 3aJauyd, IPUMEHSTh
(dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH H MOCTYJIAThl (PU3NUECKUX TEOPUH MPH
UCIIOJIb30BAaHUM MaTEMaTHYECKUX METOJOB pEUIeHUs 3a7ad, IPOBOJIUTH
pacy€Thl Ha OCHOBAaHUU MMEIOIIMXCS JTAHHBIX, AHAJIM3UPOBATh PE3yJIbTaThl U
KOPPEKTUPOBATH METOJbI PELIEHUS C YUYETOM MOJTYYEHHBIX PE3YIbTATOB;

peliaTh KadyeCTBEHHBIC 3ajauM, TpeOyrolue IPUMEHEHUS 3HAHHHA U3
pa3HBIX Pa3ciioB Kypca (DM3UKH, a TaKKe WHTCIPAallMd 3HAHWW U3 JAPYTHX
IPEIMETOB €CTECTBEHHO-HAyYHOI'O0 IIMKJIA: BBICTPAUBATh JIOTHYCCKYIO
IIEMOYKY PACCY’KJICHUI ¢ OIIOPOI Ha M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe SIBICHNUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS i1 OOBSCHEHUS OCHOBHBIX
NPUHIUIIOB pabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTUYECKHX IIPOLIECCOB;

MPUBOJIUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DUZUKOB
B pa3BUTHE HAayKH, B OOBSCHEHHE INIPOIECCOB OKPYXKAIOUIETO MHpa, B
pa3BUTHUE TEXHUKU U TEXHOJIOTUI;

aHAJIM3UPOBATHh W OIEHWBATH MOCJEACTBUS OBITOBOW M MPOW3BOACTBEHHOM
NESTETPHOCTH 4YEJIOBEKa, CBA3AaHHOW C (PU3WYECKUMH TIPOILECCAMH, C
MO3UIIUNA HKOJIOTHYECKON 0€30MMacHOCTH, MPECTABICHUN O PalMOHAIBHOM



MPUPOJIOTIONB30BAHUH, a TAaKKE€ Pa3yMHOM HCIOIb30BAHUHM JTOCTHIKEHUH
HAyKH W TEXHOJIOTUW [UIsl JajdbHEHIIEero pa3BHTHUS UYEIOBEUYECKOTO
00I1IeCTBaA;

MPUMEHSTh PA3IMUHbIE CIOCOOBI paboThl ¢ MHpOpMaluen (HU3UIECKOTO
CONlEp)KaHUSI C  HUCIIOJIb30BAaHUEM  COBPEMEHHBIX  HMH(OPMAIMOHHBIX
TEXHOJIOTUM, TPU ATOM HCIOJIB30BAaTh COBPEMEHHbBIE HH(POPMAIMOHHBIE
TEXHOJIOTUH JIJISl TIOWCKA, IEPEPa0OTKU U MPEABABICHUS YYCOHONW U HAYIHO-
NOMyJIIipHOW ~ MHGOPMAIMK, CTPYKTYPUPOBAHUS W  WHTEPIPETAINH
uHhoOpMaIK, TONYYCHHOW W3 PA3IUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAIM3UPOBATH MOyYaeMyr0 HH(POPMAIIHIO U OIEHUBATH €€ IOCTOBEPHOCTh
KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HA OCHOBE aHAJIN3a MCTOYHHUKA
uHbOopMaIuy;

MPOSIBIISIT OpraHu3aluOHHBIC u MO03HABATEIILHBIC yMEHUS
CaMOCTOSATEILHOTO MPUOOPETEHUSI HOBBIX 3HAHHUI B MPOIIECCE BBIMOIHEHUS
MIPOEKTHBIX U Y4EOHO-UCCIEA0BATENHCKIX PA0OT;

paboTaTh B TpyNIe C WCIOJIHCHHEM pPa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATH PabOTy TPYIIIBI, PAMOHAIBHO PACIPECATh ACITEILHOCTH B
HECTAaHJAPTHBIX CHUTYallUsX, aJCKBAaTHO OIEHWBATHh BKJAJ KaXIOTO U3
YYaCTHUKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

MPOSIBJISITH MOTUBAIINIO K OyayIiei mpodeccuoHanbHOM AeATeTbHOCTH 110

CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOhUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10KJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne (undposbie)
. HaumeHoBaHue pa3aesioB M TeM NIPOrPaMMbl . Kontpoasusie | Mpakriueckue | 00pasoBaTebHble
cero padoThI padoThI pecypchbl
Paznen 1. HAYUYHBIIA METO/I IO3HAHUS ITIPUPO/IbI
1.1 Hayunslii MeTO/ IO3HAHUS IPUPOBI 6
Hroro no pazaeny 6
Paznea 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Junamuka 10
2.3 Crartuka TBEpAOrO Tea 5 1
24 3aKOHbBI COXPaHEHUSI B MEXaHUKE 10 1
Hroro no pasaeny 35
Paznea 3. MOJIEKVYJISAIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHUECKON TEOPUH 15 1
3.2 Tepmoannamuka. TernioBbie MalIMHBI 20 1
33 ArperatHble cocTosiHUS BeecTBa. dDa3oBbie 14 !
' IIEPEXOIBI
Wroro no pazneny 49




Paznea 4. JIEKTPOJAUHAMUKA

4.1 DNEeKTPUYECKOE T0JIe 24
4.2 IToCTOSIHHBIN 2IIEKTPUYECKUN TOK 24
4.3 ToKM B pa3IuyHbIX cperax 6
Uroro no pazaeny 54
Paznen 5. DU3HUYECKHAN MPAKTUKYM
5.1 PuU3NYECKU MPAKTUKYM 16 16
Hroro no pazneny 16
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoanuyectBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3ie/ioB U TeM (unposere)
Ne n/n NpOorpaMmbl B Konrpoasubie | Ipakruueckue | 00pasoBaTesbHbIe
cero padoThI padoThI pecypchl
Pazpnen 1. DJIEKTPOIUHAMUKA
1.1 MaruuTtHoe noJe 14
1.2 DOneKTpOMarHuTHas UHAYKIHS 13 1
Uroro no pazaeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanuyeckue KoieOaHus 10
2.2 DNeKTpOMarHUTHBIC KOJIeOaHUs 15
MexaHnyeckue 1 3JeKTPOMarHUTHbIE BOJIHBI
23 10 1
2.4 OnTuka 25 1
Hroro no pazneny 60
Pazznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH
3.1 OcunoBbel CTO 5 1
Uroro no pazaeny 5

Pa3znea 4. KBAHTOBAS ®U3UKA




4.1 KopmyckynsipHO-BOTHOBOU JTyalii3m 15
4.2 ®dusuka atoma 5
4.3 ®du3nKa aTOMHOTO SApa U JIEMEHTAPHBIX 5
4acTHUIl
Uroro no pazaeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUWHU U ACTPOPU3UKU

5.1 DeMeHTbl aCTPOHOMUU M aCTPOPHU3UKHU 12
Hroro no pasaeny 12
Paspen 6. PUSNYECKUA MPAKTUKYM
6.1 PuU3NYECKUI IPAKTUKYM 16 16
Hroro no pasaeny 16
Paznesn 7. OBOBIIAIOIIEE IOBTOPEHHUE
CucremaTtu3arus u 00o01mieHue
IIPEIMETHOTO  COAEPKAHHUA U OIbITa
71 JESTeIbHOCTH,  MPUOOPETEHHOTO  IpH 15
u3ydyeHuu kypca pusuku 10 — 11 kmaccos
Wroro no pazneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16

IHOYPOYHOE IIVIAHUPOBAHHUE




10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBOo 4acoB

KoHnTpoibHbIe

Bcero
padoThbI

IIpakTHYeckue
padoThbI

Jara
H3yUeHust

DJICKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

dusuka — pyHgaMeHTaJIbHas HayKa O
IIpUpoze

HayuHblii MeTO/T TO3HAHUS U METOIbI
UCCIIeIOBaHMS (PU3UUECKUX SBICHUI

DKCHEepUMEHT W TEOpHUsl B Tpolecce
no3HaHus Tnpupoabl. Habmonenue u
AKCIIEPUMEHT B (pU3UKE

CrniocoOs1 u3MepeHus: GU3NYECKUX BETUUHH

AOCOM0THAs M OTHOCHUTENbHAS IOIPEIIHOCTH
U3MEpEeHUH PU3NYECKUX BETUUYHUH

MonenupoBanue B ¢uzuke. Poab u MecTo
¢bu3vk B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOI KapTUHBI MUpA, B NMPaKTUYECKON
NEITEILHOCTH IO

Mexannueckoe asrmkeHne. CucreMa oTcuera.
OTHOCHUTENBHOCTh MEXAHNYECKOTO
nerkeHwust. [Ipsimast u oOpaTHas 3a1a9u
MEXaHUKA

Panuyc-BeKTOp MaTepUaIbHON TOYKH, €TI0
IIPOEKLIUN Ha OCU KoopAMHAT. Tpaekropus.




ITepememienue. Cxkopocth. X mpoekuuu Ha
OCH KOOpJUHAT

PaBHOMepHOE NpsMOIMHEWHOE IBHKCHUE.
I'padyueckoe ommcaHue pPaBHOMEPHOTO
NPSMOJMHEHHOTO ABHKCHUS

10

CrnoxeHue nepeMeIeHuid U CKOPOCTEH.
Penrenue 3anau

11

HepaBHoMepHOe ABMkeHHEe. MTrHOBEHHas
CcKopocTh. Yckopenue. [Ipsamonnneitnoe
JBUKEHHE C IOCTOSTHHBIM YCKOPEHUEM

12

I'padguueckoe omnucaHue MNPSIMOIUHEHHOTO
JIBUKEHHSI C TOCTOSTHHBIM YCKOPEHUEM

13

CBoOonmHoe  majmeHue.  YCKOpeHHe
CBOOOIHOTO IIAJ€HUSA. 3aBUCHUMOCTH
KOOpIHMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX rpaUKu

14

JIBmxenue tena, OpOIIeHHOTO O/ YTIJIOM K
TOPU30HTY

15

KpuBonuneiinoe apuxeHue. JBrmxeHue mno
OKPYXHOCTH. YTJIOBas U JUHEHHAs
ckopocts. [lepuon u yacrora.
LleHTpOCTpEeMUTENBHOE U MOJIHOE YCKOPEHHE

16

Konrponbnas padora no Teme
"Kunematuka"




ITepssiii 3akoH Herotona. HepunanbHble

17 cuctemsbl otcuéra. [IpuHun
OTHOCUTENBLHOCTH [ "amuies.
HewuneprimaabHbie CUCTEMBI OTCUETA
Cuna. PaBHopeiicTBytomas cuna. Bropoit

18
3akoH Herotona. Macca

19 B3anmoneiictue Ten. Tperuii 3akoH
Hprorona

20 [Ipunmun cynepno3unuu cui. Pemienue
3a/1ay Ha IpUMeHeHue 3akoHoB HproToHa
3aKoH BCEMHUPHOIO TATOTEHUSI.

21 OKBUBAJIEHTHOCTh T'PAaBUTALMOHHON H
WHEPTHOW MaCChI

” Cuna TsKeCTH M yCKOpeHHe cBOOOHOTO
najeHus
JBuxkeHnne  HEOECHBIX Tel W HUX

23 HUCKYCCTBEHHBIX  COyTHHMKOB.  IlepBas
KOCMHYECKasi CKOpocTh. 3akoHbl Keruiepa

24 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena
Cuna tpenust. [Ipupoaa v BUIIbI CUIT TPEHUSL.

25 JIB1>KeHUE B KUJKOCTH U Ta3e C yUETOM
CHJIBI COITPOTUBIICHUS CPEIBI

%6 Hasnenue. ['mapocratuueckoe JaBiICHUE.

Cuiia Apxumena




27

AOCOIIOTHO TBEpI0€ TENO.
[TocTtymarensHOoe © BpamaTelibHOE
JIBIDKEHUE TBEPJIOTO Tela

28

MomMmeHT CHIIEI OTHOCHUTEIBHO ocH
Bpaienus. [1neqo cuibl

29

CrnoxxeHue CUJI, IPHUIIOKCHHBIX K TBCPAOMY

teny. LleHTp TsxecTH Tena. Y cnoBus
PaBHOBECHSI TBEPAOTO Tena. Buasl
paBHOBECHUS

30

Pemenne 3agau

31

KonTponbnas pabota no teme "JluHamuka.
Craruka TBepnoro tena"

32

Hmnynbe MarepuanbHOM TOYKH, CHCTEMbI
MarepualbHbBIX  TOouek. LleHTp  Macc
CHCTEMBl MaTepUAIIbHBIX TOUEK. Teopema o
JIBUJKEHUU [[EHTpa Macc

33

NMiynbc cuiibl 1 ”3BMEHEHHE UMITYJIbCa
Tesa. 3aKOH COXPaHECHUS UMITYJIbCA.
PeakTuBHOE IBHKEHHIE

34

MoOMEHT uMITyJIbca MAaTEpUATIbHON TOUKH.
IIpencraBnenue 0 COXpaHEHUH MOMEHTA
MMITYJIbCA B LIEHTPAJIbHBIX MOJIAX

35

Pemenue 3agau




36

PaGoTta cmibpl Ha MajJloOM U Ha KOHEYHOM

nepemerieHud. ['papuaeckoe
npeicTaBIeHHe PaboThl CHITBI. MOIIIHOCTH
CHUIBI

37

Kunernueckast sneprusi. Teopema 00
W3MEHEHUU KUHETHYECKON SHEpruu
MaTepUaIbHON TOUKH

38

IloreHnmanbHple M HENOTCHIUAIbHBIC
cunsbl. [loreHnmaneHas 3Heprus. Bropas
KOCMHYECKasi CKOPOCTh

39

TpeTBSI KOCMHYCCKasA CKOPOCTh. CBs3b

pa6OTI)I HEIMOTCHIMAJIbHBIX CUJII C
W3MEHEHHEM MEXaHHYECKOM OHCPIruun
CHCTEMBI Te/. 3aKOH COXPAaHCHUA
MEXaHU4YeCKOH OHEpPIruu

40

VYpyrue u Heynpyrue CTOJIKHOBEHHS.
YpaBHeHnue bepHyum 1 uacalibHON
KHUIKOCTH

41

KoHTponbHas pabdora 1o teme "3akoHbI
COXpaHEHHUs B MEXaHHKe"

42

Pa3zsutne mnpexacraBieHuil 0 nOpuUpoe
terotel. OcHoBHBIE ToNokeHust MKT.
Huddysus. bpoyHoBCcKkoe ABUXKEHNE

43

CrtpoeHue ra3o00pa3HbIX, XUAKUX H
TBEPIBIX TeJl. XapakTep IBWKEHUS U
B3aUMOJICVCTBUS YaCTHI] BEIIECTBA




Macca u pa3Mepsl MOJIEKYJ (aTOMOB).

44 KomnuectBo Bemecta. IlocTosiHHas
ABoraapo

45 Temneparypa. TermioBoe paBHOBECHE.
[Mxama Henscus

46 Penrenue 3anau

47 Uneanpuelii ras. 'a3oBbIle 3aKOHEI

43 VYpaBuenue Menpaeneesa-Knanerpona.
Pemenne 3agau

49 AbGcomoTHas TeMieparypa. 3aKoH
JlanbToHa

50 N3onpoueccel B uaeaabHOM rase ¢
MTOCTOSIHHBIM KOJIMYECTBOM BELIECTBA
I'padpuaeckoe MIPE/ICTaBIICHHE

51 M30MPOLIECCOB: HM30TEpMa, H30X0pa,
n3zobapa

52 OcnoBHoe ypaBHenne MKT

53 Pentenne 3amau
CBsi13b a0COTIOTHOI TemmepaTypbl

4 TEPMOJIMHAMHYECKON CUCTEMBI CO CpeIHEn

5 KMHETHUYECKOM 3HEeprueil NocTynaTeabHOro
TEIJIOBOTO JIBUKEHUS €€ YaCTHIl

55 O06o01IeHre U cucTeMaTu3alus 3HaHUN 110

Teme "OcuoBst MKT"




56

KoHnTtponbhas padora mo teme "OCHOBBI
MKT"

57

TepMoanHaMuyeckas cUCTEMa. 3alaHue
BHEIIHUX ycnoBul it T/ cuctemel.
BHelHne ¥ BHYyTpEHHUE NTapaMETPBI.
[TapameTpsl T/ cuctemsl Kak cpeaHue
3HAa4YCHMsI BEJINYMH, OIMCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauamo TepMOAMHAMUKH.
Camonpoun3sBoibHas penakcanus T]]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO

59

Mopens uaeaabHOro ra3a B
TEpPMOJMHAMUKE. YCJIOBUS MPUMEHUMOCTH
3TOH MOJIENIN

60

VYpasuenue Menzeneesa-Knaneiipona u
BBIpAYKEHUE JIJIsl BHYTPEHHEW SHEPTUU

61

BeIpaxxeHue 11 BHyTpEHHEN YHEPTUn
OJIHOATOMHOTO MJI€aJIbHOI'O Trasa.
KBasucrarnueckue u HECTATHYECKUE
IIPOLIECCHI

62

DneMeHTapHas paboTa B TEPMOJIMHAMHUKE.
Brruncnenne paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

63

Tennonepenava kak crmocod U3MEHEHUS
BHyTpeHHel sneprun T/] cucremsr 6e3
COBEpLICHHSI pabOThI




KonBeknus, TermionpoBOAHOCTh, U3ITyYEHUE

64
Konuuectro Temnotel. TemnoEéMKOCTh Tena.

N VenbHas U MOJIIpHas TEIIIOEMKOCTH
BEILIECTBA. Y IeIbHAs TEIUIOTa CrOpaHus
TOILIUBA

66 Pacuét xonmyecTBa TEIIOTHI IIPU
TerJionepeaaye

&7 [TonsiTne 06 aquabaTHOM MpoOIIECCE.
[TepBblii 3aKOH TEPMOIMHAMUKHU
KonnuecTBo TemioTel U paboTa Kak Mephl

68 U3MEHEHUs BHyTpeHHeH 3Hepruu T /1
CHCTEMBI
Btopoii 3akOH TEpMOJIUHAMUKH IS

60 PaBHOBECHBIX u HEPaBHOBECHBIX
npoueccoB. HeoOpatumMocTh NpUPOIHBIX
MPOLIECCOB

70 [IprHIMIIBI IEMCTBUS TEMIOBBIX MAIIUH.
KIIJI

71 Maxkcumanbaoe 3Haderue KITJI. Ilukn
Kapno

72 Pemenwne 3agau
DKOJIOTHYECKHE aCTICKThI UCIIOIb30BaHUS

73 TEINIOBHIX JABUTaTeaeH. TemmoBoe

3arpsi3HEHUE OKPYIKAIOIIEH CpPe/IbI




74

Penrenue 3anau

75

O0001eHre U cucTeMaryu3alusa 3HaHUI 110
TEMeE "TepmoanHaAMHUKaA. TennoBebie
MAaIIuHE"

76

KoHTponbHas pabota 1o Teme
"Tepmonunamuka. TennoBble MalIUHbL"

77

[TapooGpazoBaHue U KOHACHCAIHS.
Hcnapenue u xunenue. Y ieiapHas TEIUIOTa
napooOpazoBaHUs

78

HacplleHHbIe M HEHACBIILEHHBIE N1apBhl.
KauecTBeHHast 3aBUCUMOCTb INIOTHOCTH U
JIaBJICHUsI HACBIILIEHHOTO I1apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT
00BbEMa HACHIILIEHHOT O IIapa. 3aBUCUMOCTh
TEMIIepaTypbl KHIIEHHsI OT JaBJICHUS B
KHUIKOCTH

79

Bnaxxnocts  Bo3myxa. AOcomioTHas W
OTHOCHTEJbHAs BJIAXKHOCTb

80

Pemenue 3anau

81

TBépnoe teno. Kpucrammueckue u

aMmopdHbIe Tela. AHU30TPOIHS CBOMCTB
KPHCTAJJIOB

82

IInaBnenue u KpUCTaJlJIN3alys. Y nenbHas
TCIIJIOTA ITJIaBJICHUA. CyGHI/IMaHI/IH




&3

Hedbopmaruu tBEpHOTO Tena. Pactsoxenue
u cxartue. Cneur. Monyns FOnra. I[penen
yOpyrux aedopmaruii

84

TemyoBoe pacmupeHue >KUIKOCTEH U
TBEPABIX TeNl. AHTapPMOHU3M TETIOBBIX
Kosie0aHUI YacTHl] BEIIeCcTBa

85

[IpeobpazoBanue 3HEpruM B (ha30BBIX
nepexoiax

86

YPaBHeHI/Ie TEMI0BOro OajgaHca

87

Penrenue 3anau

88

IToBepxHOCTHOE HaTsKeHUE. Kanusuisipabie
sBJEHUA. /{aBieHue 1o HCKpUBJIEHHON
MMOBEPXHOCTHIO KUJAKOCTH. Dopmyna
Jlannaca

&9

O0001menrne U cucreMaru3anys 3HaHUN 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
da3oBbIe niepexoabl"”

90

KoHnTtponbHas pabota 1o teme "ArperarHoie
cocTosiHUS BeriecTBa. Pa3zoBble epexobl”

91

DJeKTpu3aIys Tel U e€ MPOsBICHUS.
DnekTpuyeckuii 3apsia. [[Ba Buna
AIIEKTPUYECKHX 3apsaoB. [IpoBoTHIKH,
JUDIICKTPUKHU U TIOTYTIPOBOTHUKH

92

DNeMEHTAPHBIN ANEKTPUUECKUH 3apsil.
3aKOH COXpaHEHUsI AIEKTPUIECKOTO 3apsaa




B3aumopaeiictBue 3aps10B. Toueunsle

93
3apsanel. 3akoH Kymona

94 Pemenue 3anau

95 Onekrpuueckoe nose. Ero neiictBue Ha
AIIEKTPUYECKUE 3aPS/Ibl
Hanpsxk€HHOCTb  DIIEKTPUYECKOTrO  ITOJIA.
[TpoOHeIii 3apsn. JInHMK HanpsHKEHHOCTH

96 anekTpuueckoro  mnois.  OpgHOpoaHOE
ANEKTPUUECKOE MOJIE
[ToTeHIMaNbHOCTD AJIEKTPOCTATHYECKOTO

97 noJist. Pa3HOCTh NOTEHIIMATIOB U HANIPSHKEHUE
[ToreHnmanbHas 3HEprust 3apsaa B

98 anekTpocratnyeckoM mnose. [lorennman
AJIEKTPOCTATUYECKOTO MOJIS
CBs13b HAPSKEHHOCTH TTOJISI U PA3HOCTHU

99 MOTEHIUAJIOB JIJISl AJIIEKTPOCTATUYECKOTO
oJIst

100 [IpuHIUIT CynepIO3UIIMHN IIEKTPUUECKUX
nosjeun

101 Penrtenue 3anau

102 ITone Toueunoro 3apsna. Ilone paBHOMEpHO
3apsHKEHHOMN cdepbl

103 [Tone paBHOMEPHO 3apsHKEHHOTO IO 00BEMY

wapa. [Tone paBHOMEpPHO 3apsKEHHOM




OECKOHEYHOU TUIOCKOCTH

[IpoBOAHMKY B 3JI€KTPOCTATHUECKOM TOJIE.

104
VYcnoBue paBHOBECHUS 3apsA10B

105 JIMDIIeKTpUKH W TIOJMYNPOBOJHUKHA B
AIEKTPOCTATUYECKOM IT0JIE
Konnencarop. DnekTpo€MKoCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD ITOCKOTO
KOHJIEHCATOpa

107 [TapannensHOE cOETMHEHNE KOHIEHCATOPOB

108 ITocaenoBarenbHOE COEAUHEHHUE
KOH/ICHCATOPOB

109 DHeprus 3apsHKEeHHOI0 KOHAEHcaTopa

110 Penrenue 3anau

11 JIBrkeHHe 3apsKEHHON YJACTHUIIBI B
OJIHOPOJHOM JJIEKTPHUUECKOM TOoJIe

112 Penrtenue 3anau

113 O0001esrne U cucreMaru3anys 3HaHUHN I10
TeMme "OnekTpudeckoe nosue"

114 Kontponbhas paborta mo teme
"Dnexkrpuueckoe mose"
Cuna Toka. IToCTOSSHHBIM TOK. Y CJIOBHS

115 CyIlIECTBOBaHUS NIOCTOSIHHOT'O
AIEKTPUYECKOTO TOKa

116 Uctounuku toka. Hanpsbxkenne u 3/1C

117 3akoH OMa 11 yyacTKa LEIu.

DNeKTpUUECKOe COMPOTUBIICHHUE




118 3aBUCHUMOCTh COTIPOTUBIICHUSI OTHOPOIHOTO 1
MPOBOJIHMKA OT €ro JUIMHBI M IUIONIaJN
MOTIEPEYHOI 0 CEUYEHUs

119 Y 1enbHOEe COMPOTUBIICHNUE BELIECTBA. !
Pemenue 3amau

120 ITocnenoBarenbHOE, apalIeNbHOE, !
CMEIIaHHOE COEMHEHNE ITPOBOJHUKOB

121 Pacuér pa3BeTBIIEHHBIX DJIEKTPUYECKUX |
nenei. [Ipasuna Kupxroda

122 Pentenue 3amau 1

123 Pabora anekTpudeckoro Toka. 3akoH ]
Jxoynss —Jlenna

124 Peenue 3anau 1
MoWHOCTE  AJNEKTPUYECKOTO  TOKA.

125 TemioBass MOIIHOCTbH, BbIAeNseMas Ha 1
pe3ucTope

126 Pemenue 3amau 1

127 OJ1C 1 BHyTpEHHEE CONTPOTUBIICHUE !
MCTOYHHUKA TOKA

128 3axoH OMa 1711 IOJTHOM (3aMKHYTOM) !
AIEKTPUYECKOMN LENH

129 Pewenue 3anau 1

130 MOMHOCTh UCTOYHHUKA TOKA 1

131 KopoTkoe 3ambikaHue 1

132 KonaeHcaTop B ienu oCTOSTHHOTO TOKa 1




133

Pemenue 3anau

134 Pemenue 3anau no teme "IlocTossHHBIN
ANEKTPUUECKUH TOK"

135 Pemenue 3anau no teme "lIlocTossHHBIN
AJIEKTPUUYECKUI TOK"

136 Pemenue 3anay no teme "IlocTossHHBIN
ANEKTPUIECKUH TOK"

137 OO6o0mieHne 1 cucTeMaTH3alus 3HAHUK TI0
teme "[locTosHHBIN 3neKTpuyecKuil ToK"

138 Konrponbnas padora no Teme
"IlocTOSIHHBIN AMEeKTpUYeCKUil TOK"
DnekTpuyeckas MpoBOAUMOCTD PA3INYHBIX

139 BELIECTB. DJIEKTPUUECKUM TOK B METaJlIax.
CBepxnpoBOAUMOCTb
OneKTpuueckuid TOK B  pacTBOpax U

140 pacIuiaBax 3JIEKTpOJIUTOB. 3akoHbl Papanes
JUIS DJIEKTPOJIA3a

141 DnekTpuueckuil Tok B razax. [lnazma

142 DNEeKTPUUECKUN TOK B BAaKyyMe.
Bakyymuble npuOopsl

143 DNEKTPUUECKUN TOK B TIOJTYTIPOBOJTHUKAX

144 [TomynpoBOIHUKOBBIE TPUOOPHI




145

@uU3NYECKHUl MPAKTUKYM 110 TEME
"N3mepeHne CuIlbl TOKa U HAIPSDKEHMS B
[IENH TOCTOSTHHOTO TOKA MPH ITOMOIIN
AHAJIOTOBBIX U IH(POBBIX U3MEPUTEIHHBIX
npubopoB" uiK "3HAKOMCTBO ¢ IUPPOBOH
nabopatopueit o ¢pusuke. [Ipumeps
U3MEpeHUs] PU3NUECKUX BETHUUH MIPH

MMOMOIIIN KOMIIBKFOTCPHBIX I[aT‘{I/IKOB"

146

Pu3nYeCKuil MPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOTO JIBUKEHHUSI C
LIEJIBIO OIIPEIETIEHUS] MTHOBEHHOM CKOPOCTH"

147

Pu3nyecKuil NPaKTUKYM 110 TEME
"H3mepenune yCKOpeHus pu
IPSIMOJIMHEMHOM PaBHOYCKOPEHHOM
JIBYKEHUH 110 HAKJIOHHOM MIIOCKOCTH' HIIH
"HcenenoBanue 3aBUCUMOCTH IIyTH OT
BPEMEHHU NPU PaBHOYCKOPEHHOM JBUKEHUU"

148

@u3NYECKU MPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHsI CBOOOTHOTO
nageHus" win "M3yueHue ABMKEHUS Telna,
OpOIIICHHOTO TOPH30HTAIBHO"




149

Du3nyecKuil MPaKTUKYM 110 TEME
"N3yueHue IBUKEHUS TeJla IO OKPYKHOCTU
C IOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO" MITH
"UccnenoBanue 3aBUCUMOCTH MEPUOAA
oOpallleHus KOHUYECKOT0 MasiTHUKA OT €ro
napamerpos”

150

@u3NYECKU MPAKTUKYM 110 TEME
"N3mepeHne paBHOJEHCTBYIOIIEN CUJIBI IPU
JBIDKEHUH OpyCKa 110 HaKJIOHHOM
mockoctu" unu "l[IpoBepka runmoTe3sl o
HE3aBUCHMOCTH BPEMEHH JIBKEHUs Opycka
10 HAaKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE
paccTostHue OT ero Macchl"”

151

Pu3NYECKU MPAKTUKYM 110 TEME
"UccaeqoBaHue 3aBUCUMOCTU CUJT
YIPYTOCTH, BO3HUKAIOIIKNX B MPYKUHE U
PE3MHOBOM 00pa3Iie, oT ux aedopmanuu’
nin "M3yueHue IBUKEHUSI CUCTEMBI TE,
CBSI3AHHBIX HUTBIO, IEPEKUHYTOM Yepes
JErkui OJIoK"

152

OU3MYECKUN TPAKTUKYM T10 TEME
"N3mepenue ko3 uieHTa TpeHus no
BEJIMYMHE YTII0BOTO KO3 HUIIMECHTA
3apucuMocT Frp(N)" unu "MccnenoBanue
JBIKEHHs OpyCKa M0 HAKJIIOHHON TJIOCKOCTH
¢ IepeMeHHBIM K03 HUlneHTOM TpeHus"
i "M3ydeHue IBIWKEHUS Tpy3a Ha Baly C
TpeHuem"




153

Du3nyecKuil MPaKTUKYM 110 TEME
"HccnenoBanue ycaoBUd paBHOBECHS
TBEPAOrO TeJa, UMEIOIIETO OCh BPaLCHUS"
niu "KoHcTpynpoBaHue KpOHIITEHHOB U
pacu€r cui ynpyroctu" win "U3yuenue
YCTOMYMBOCTH TBEPJOTO TEJIA, UMEIOILIETO
JIomaab onopsl"

154

@uU3NYECKUI MPAKTUKYM II0 TEME
"M3Mepenne uMityJibca Teljia o TOpMO3HOMY
nytu" win "M3mepenue cuibl TAry,
CKOPOCTH MOJIENU JIEKTPOMOOUIIS U
MOIIHOCTH cuiibl TAru" win "CpaBHEeHHE
M3MEHEHUS UMITYJIbCa Tejla C UMITYJIbCOM
cuibl" nin "MccnenoBaHue coxpaHEHUs!

UMITyJIbCa MPU YIPYTOM B3aUMOJIEHCTBUU"
unn "M3mepeHue KUHETUYECKOW HHEPruu
Tena 1o TOPMO3HOMY ITyTH"

155

PuU3nYECKUl MPAKTUKYM II0 TEME
"N3y4yeHne n30TepMUYECKOTO Mpoliecca
(peKOMEH0BAaHO UCMOJIb30BaHUE LU(POBOI
naboparopun)" unm "M3ydeHne n30XOpHOTO
nporecca" win "HM3ydenne nz06apHoro
npouecca" niu "lIpoBepka ypaBHEHUS
COCTOSAHUS"




156

Du3nyecKuil MPaKTUKYM 110 TEME
"N3mepenue yaenbHON TEMI0EMKOCTH UITN
"UccnenoBanue mpoliecca OCThIBAaHUS
BemiecTBa" win "MccienoBanue
aauabaTtHoro nporecca” uinn "M3ydyenue
B3aUMOCBSI3M SHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPhl KUTICHUS
Kuakocren"”

157

Pu3nYeCKuil MPAKTUKYM 110 TEME
"M3y4yeHne 3aKOHOMEPHOCTEH UCTIapeHUs
)kuakoctei" win "M3Mmepenue yaenbHou
TEIUIOTHI TU1aBieHus Jibaa" uwin "M3ydenue
CBOMCTB HACBHIIIEHHBIX ApOB" MU
"N3mepenue abCOIIOTHOMN BIaKHOCTH
BO3/lyXa M OLIEHKA MacChl I1apoB B
nomernieHnun". U3mepenune kodddunmerta
MMOBEPXHOCTHOI'O HATSKECHUS

158

@u3NYECKU MPAKTUKYM 110 TEME
"HaGmtoenue mpeBpalieHust SJHepruu

3apsKEHHOT0 KOHJEHCATOpa B YHEPTHUIO
n3nyyeHus ceeroauona” unm "Mzydyenue
IIPOTEKAHUs TOKa B LIETIH, COAEpIKaIIEeH
KoHaeHcaTop" win "Pacnpenenenue
Pa3HOCTH MMOTEHIMAJIOB (HANPSHKEHUS ) MIPH
MOCJIEI0BATEILHOM COEIMHEHUHN
KOH/IEHCAaTOpoB"




Du3nyecKuil MPaKTUKYM 110 TEME
"HccnenoBaHue CMEIIAHHOTO COEIMHEHUs
pesuctopoB" wim "M3MmepeHue ynaeiabHOTO

159 CONPOTHUBIICHUSA MIPOBOHUKOB" 15 R101
"UccmenoBaHue 3aBUCUMOCTH CHJIBI TOKA OT
HANPSDKEHUS JJIs1 JIAMITbl HaKalluBaHus"
@uU3NYECKUI MPAKTUKYM 110 TEME
"HabGmronenue anexktponu3a’ uiu
"N3mepenue 3apsiia OAHOBAJIEHTHOIO MOHA"

160 AN "UccnenoBanue 3aBUCHUMOCTH
CONPOTHUBIICHUSA TEPMOpE3UCTOpa oT
TeMneparypbl" WIn "Cusitue
BOJIbTAMIIEPHON XapaKTEePUCTUKH auoa"
PesepBHbIii YPOK. O600mmeHune u

161 cHCTeMaTHu3allus 3HaHUI 10 TeMe
"Kunemaruka"

PesepBHbIii YPOK. O600mmenune u

162 cHCTeMaTH3allus 3HaHUI 110 TeMe
"Tunamuka"

Pe3epBHbIii YPOK. O06o00meHue u

163 cucreMaTusanusa 3HaHui 1o teme "CraTnka
TBEpAOro Tena"

PesepBHbIii YPOK. O600menune "

164 cUCTEMATHU3alysl 3HAaHWH 10 TeMe '"3aKOHEI

COXpaHEHUs1 B MEXaHHKe"




PesepBHbiii YPOK. O60061mieHue u
165 cucTeMaTtusanus 3HaHui o teMe "OCHOBBI 1
MOJIEKYJIIPHOKMHETHYECKOU Teoprn"
PesepBHbIii  ypok.  OO0600meHue u
166 CHUCTEMAaTU3alisg 3HAHUHA II0 TEMeE 1
"Tepmonunamuka. TennoBble MalIUHbL"
PesepBHbiIii YPOK. O0600611eHne u
167 cUCTEMAaTHU3alus 3HaHUH 110 TEME |
"ArperaTHble COCTOSIHMSI BEILIECTBA.
da3zoBbIe nIepexoab"”
PesepBHbIit YPOK. O600mmenue "
168 cucTeMaTHu3aIus 3HaHUH 10 TeMe 1
"Onextpuueckoe nosue"
PesepBHbIif  ypok. O0o00meHue u
169 CHUCTEMATU3allis 3HAHUA II0 TEME 1
"[locTOsIHHBIN AMeKTpUYeCcKuil TOK"
Pe3epBHBIT  ypOK. O6o0menne  u
170 cucteMatusanusg 3HaHui no teme "Toku B 1
paznu4HbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I10 170 2 16
ITPOI'PAMME
11 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne T K - Jara uugposbie
€Ma ypoka OHTPOJIbHBIE AKTHYECKUE
n/n P Bcero P P u3ydyeHusi | 00pazoBaTe/IbHbIC
padoThI padoThI

pecypcsbl




BSaHMOHefICTBHC INOCTOAHHBIX MAarHuTOB

1 IIPOBOJIHUKOB C TOKOM. MarHuTHoe Iozie.
['unoreza Amnepa
Bextop marnuTtHOW uHAyKimH. [IpuHiun

2 CyNEepHO3UIIMU MarHUTHBIX Tonei. Jlunuu
MarHUTHOM HHITyKIIUU

3 MaraurtHoe 1oJie MPOBOJHHUKA C TOKOM.
OmneIT Opcrena

4 Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb
Pemenne 3agau

6 [Tpumenenue 3akoHa Ammepa.
DIEKTPOU3MEPUTENbHBIC TPUOOPHI
Cuna JlopeHnua, e€ HanpaBIeHUE U MOYJIb.

7 JIBr>xeHHe 3apsyKEHHON YacCTHIbI B
OJTHOPOJTHOM MarHWTHOM I10JIe
Pemenue 3anau

9 PaGora cunbl Jlopenna

10 Pemntenue 3amau

1 MaruutHO€ 1oJie B BELIECTBE.
deppoMarHeTukH, rnapa- u AMaMarHeTUKU

12 OcHOBHBIE CBOMCTBa (heppPOMArHETHKOB.
[Ipumenenue heppoMarHeTHKOB

13 Pemenune 3ama4 no teme "MarautHoe moJie"

14 Pemenne 3amau nmo reme "MarautHoe moe"




SIBiIeHME PIIEKTPOMArHUTHOM UHIYKITUH.

15 .
[ToTok BeKTOpa MArHUTHON MHAYKLIUU

16 O/C unnykuuu

17 3aKOH JIEKTPOMAarHUTHON UHAYKIIMU
Qapanes

18 Buxpesoe anekrpuueckoe nose. Toku Oyko

19 OJ1C uHAYKLINY B OBYKYLIUXCS
MIPOBOJAHUKAX

20 Pemenue 3anau

21 IIpaBuio Jlenna

” NunykrtuBHOCTh. KaTyika MHIyKTUBHOCTHU B
e MOCTOSTHHOTO TOKa

” SBnenue camonuaykiuu. J/C
CaMOUHIYKIIHH

24 DHeprusi MarHUTHOTO TIOJS KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TOJIe

25 Pemenue 3anau

26 O0o0011IeHEe U CUCTEMATH3alAsl 3HAHHUH IO
Teme "OneKkTpoauHamMuKa"

7 Kontponbhas pabota no teme
"OnexkTpoaguHaMuKka"

)8 Koneb6arenbnas cucrema. CBOOOTHBIE
Konebanus. ['apMoHUYecKre KoeOaHus

29 Kunematnueckoe U TUHAMUYECKOE

oIcaHue KojaeOaTenbHbBIX ,I[BI/I)KCHI/Iﬁ




DHepreTuuecKoe OIHCAaHUE. BriBox
JTMHAMUYECKOTO OMHCAHUS TapMOHHYECKHX

30 KOJeOaHWl W3 WX DHEPreTHYeCKOro |
KHHEMATHYECKOTO OIMCAHUS

31 Amiuntya v (aza konebanui
[Tepron u ywactora konebanmii. Ilepuon
MaJIbIX CBOOOIHBIX KoJIeOaHMi

32 MaTeMaTHYecKoro MmasTHuka. llepuon
CBOOOJHBIX  KOJEOAHUH MPY>KUHHOTO
MasTHHAKA

3 3aryxatomue konebanus. BeiHyX)/1eHHbIC
koneOanus. Pe3onanc

34 ABTOKOIEOaHNS

35 Pemenune 3amau

36 Ypok-koHpepenmus "MexaHndeckue
Kosie0aHusl B My3bIKaJIbHbIX HHCTPYMEHTax"

37 O0o00mmenne U cucTeMaTH3aldsg 3HAHUH 10
TeMe "Mexannueckue kojaebanus"

18 DNEeKTPOMAarHUTHBIE KOJICOAHHUS.
KonebaTenbHbIil KOHTYD
®opmyna Tomcona. CBs3b aMIUIUTYABI

39 3apsifa KOHJIEHCATOpa C aMIUIUTYION CHIIbI
TOKa B KOJIEOATEIbHOM KOHTYpE

40 3aKOH COXpaHCHHSI SHEPTUU B UACATLHOM

KoJIe0aTeIbHOM KOHTYPC




3aTyxafomI/Ie SJICKTPOMArHMTHBIC

41 KoJIEOaHMSL. BreinyxeHHBIC
3JIEKTPOMAarHUTHbIE KOJIeOaHUs

4 IlepemenHsIi TOK. Pe3ncTop u KoHIEHCATOP
B LIENIU TIEPEMEHHOTr0 TOKa

13 Karymka UHAYKTUBHOCTH B Lenu
MIEPEMEHHOT0 TOKa

44 3akoH OMa Ju1sl 3JIEeKTPUYECKON Lenn
MIEPEMEHHOT0 TOKa
MoOIHOCTb IEPEMEHHOTO TOKA.

45 AMIITUTYJHOE U IEUCTBYIOLIEE 3HAUEHUE
CHJIbI TOKA U HaNpsKEHUS

46 Pe3oHaHC B 3JIEKTpUYECKOU LIENIH

47 Pemenue 3anau
WneanbHblif Tpanchopmartop.

48 [Tpou3BoCTBO, TIepenada u MoTpedIeHne
AIEKTPUYECKON SJHEPIUU
DKOJIOrM4eCKHEe PUCKHU IIPU IPOU3BOJCTBE

49 3NeKTpo3Heprun. KynbTypa ncnoib30BaHus
AJIEKTPO3HEPTUHU B NTOBCEIHEBHOM JKU3HU

50 Pemenue 3anau

51 Pemenne 3amau

5 OO6oOmieHne M cuUcTeMaTH3alys 3HAHUH 110
Teme "DJeKTpOMarHuTHbIe KojebaHus"

53 Mexanndeckne BOJHBL.  XapaKTEpUCTUKH

MCXaHHMYCCKHUX BOJIH

54

CBoliCTBa MEXaHMYECKUX BOJIH




55 3ByK. XapaKTEepUCTUKH 3ByKa

56 Wudpassyk u yaprpa3syk. LllymoBoe
3arpsi3HEHUE OKPYIKAIOLIEN cpebl

57 Penrenue 3anau

58 OneKTpOMarHuTHbIE  BOJHBL.  M3mydeHue
3J€KTPOMATrHUTHBIX BOJIH

59 DHeprus IeKTPOMAarHUTHBIX BOJIH.
CBoiicTBa 3J1€KTPOMarHUTHBIX BOJIH
[IIxana 2JIEKTPOMATrHUTHBIX BOJIH.

60 [IpmeHeHue JIeKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY
[IpyHIMIIBI pafvOCBSA3U U TEJIEBUJICHUS.

61 Panuonoxanust. DNEeKTpOMarHuTHOE
3arpA3HECHUE OKPYKAIOIEH CpeJibl

© Kontponbnas padora mo teme "Konebanus
Y BOJTHBI"

63 Caer. 3aKkoH MPSAMOJIMHEMHOTO
pacnpocTpaHEHHs CBETa

64 Pemenne 3amady Ha mpUMEHEHHE 3aKOHA
MPSIMOJIMHEMHOTO PACIIPOCTPAHEHUSI CBETA

65 Ortpaxenue cera. [Limockoe 3epkaiio.

Ccdepuueckoe 3epkaio




[Ipenomnenne cBeta. AOCOTIOTHBIN U
OTHOCUTEJIBHBIN MOKa3aTeb MPEIOMIICHUSI.

66 [TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIi yroJ MOJTHOTO BHYTPEHHETO
OTpa)KeHUs

&7 Pemenne 3a1au Ha npMEHEHUE 3aKOHOB
OTpa)KEHHUS U NPEJIOMJICHUS CBETa

68 Xonx nydent B mpusme. Jlucniepeus cBera.
CnoxHbIl cocTaB Oemoro ceta. L{per

69 JIuH3bIL. dokycHOE paccTosHue u
OINITUYECKAs CHJIA JINH3bI

70 [Toctpoenue m300pakeHUH B JUH3aX U HUX
CUCTEMaX. YBEJIMYCHUE JIMH3bI
Pemenue 3ana4 Ha mocTpoeHUE

71 n300paKeHMIA, TIOTY4aeMBIX C TOMOIIBIO
JINH3

72 ['ma3 kak onruueckas cucremMa

7 Pemenne 3amau. Ilpenensl mpuMeHumocTH
r€OMETPUYECKOMN ONTHKH

74 CKOpOCTh CBETa U METO/IbI €€ U3MEPEHUS

75 Jucnepcus ceera

76 Wutepdepennus cBera

77 KorepeHTHblE UCTOYHUKH. Y CIIOBUS
Ha0JII0/IEHUS] MAKCUMYMOB U MUHUMYMOB

78 Pemrenue 3amnau

79 [Tpumenenue uHTEpPEpeHINN




80 Hudpakuus ceera

81 Hudpaximonnas peuerka. Ycnosue
HAOIIO/IEHUS TTIABHBIX MAaKCUMYMOB

82 Penrenue 3anau

83 [TonepeyHOCTh CBETOBBIX BOJIH.
[Tonspuzanusa cera

84 Pemenne 3amau

85 CBeToBbIC ABJICHUS B IPUPO/IC
O0o0011IeHEe U CHUCTEMATH3alAsl 3HAHUKA 10

86 n n
teme "OnTuka

87 KoHntponbhas padota mo teme «OnTuka»
['paHuIbl TPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI AJIEKTPOJUHAMUKHU U
MIPUHLIAIT OTHOCUTEbHOCTH

29 [Toctynatel cienuanbHONH TEOPUHU
OTHOCUTEITBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOM  HMHTEpBAJl.
[IpeobpazoBanus  JlopeHma. Ycnosue

90 MPUYUHHOCTH. OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U
COKpaIeHHEe JITMHbI

o1 DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON
YaCTHIbI

9 CBsi3p Macchl € SHEPTUEN U UMITYJIHCOM

pCHﬂTHBHCTCKOfI qaCTHuIbI. SHGPFHSI TIIOKOs




93 PaBHOBeCHOE TEMIOBOE M3ITyYEHUE 1

94 3akoH cMenieHus Buaa 1

95 I'mnoresa M. I1nanka o kBanTtax. ®OTOHBI 1

96 DOHeprus U UMIyJbc GOTOHA 1

97 ®otorddext. OnbiThl A. I'. CroneTona. 1
3akoHsb! poTtodddexra

98 VYpaBHenue DiiHmreitHa 11 Gorodddexra. 1
"Kpacnas rpanuna” ¢potodrdpdekra

99 JaBnenue cBera. Onbitel [1. H. JIcOeneBa 1

100 BonnoBsie cBoiicTBa yacTuil 1
Bonnel e bpoins. /Inuna BostHb ae bponis

101 U pa3Mepbl 00JIaCTH JIOKATH3AIUN 1
JIBUKYIIEHCS 9aCTHUITBI

102 KopmyckynsipHO-BOJIHOBOM Ayaln3m 1

103 Judpakmus 3J1eKTpOHOB HA KpUCTAILIAX 1
Crnenuduka u3MepeHnii B MUKPOMHUPE.

104 CooTHolIeHUsT HEONPeAeTEHHOCTEN 1
I'eiizenOepra

105 Pemenwne rpaduueckux 3agayq 1

106 Pemenue pacu€tHbix 3a1a4 1
KonTponbras padota mo Temam: "OCHOBBI

107 CTO", "KopIycKyJIsspHO-BOJIHOBOU 1

Tyanusm"




108

OmnbITHI IO UCCIETOBAHUIO CTPOCHUS aTOMa.
[TnanerapHast Mozenb atoMa Pesepdopaa

109

IToctynater bopa

110

Bunel cnextpoB. CnekTp ypoBHEHW 3HEpruu
aToMa BOZOpOAa

111

CnonTaHHoe U BBIHYKACHHOC U3JIYUCHUC
CBCTa

112

Jlazep

113

Hyxnonnas monens siapa
I'eiizen6epraliBaneHko. 3apsii 1 MacCOBOE
4HCIIO A1pa.

N3oronel. PannoakTuBHOCTH

114

3aKkoH paauoakTHUBHOroO pacmnana. CBoiicTBa
MOHU3UPYIOUIETO  M3IyueHus. BrusiHue
PaIMOAKTUBHOCTH Ha )KUBBIC OPTaHU3MBI.
Jo3umerpus

115

DHeprusi CBS31 HyKJIOHOB B sifipe. S iepHbie
cwibl. Jledext Maccel siapa. SnepHbie
peakuuu. Snepusie peaktopsl. [IpoGiembt
YIIPaBJISIEMOT0 TEPMOSAIEPHOIO CUHTESA.
DKOJIOTUYECKHE ACTIEKThI Pa3BUTHSI sII€PHON
SHEPreTUKU

116

MeTop1I perucTpaluy U UCCIeOBaHUS
3JIeMEHTapHBIX YacTull. OyHTaMEeHTAIbHbBIC
B3aUMOJICHCTBUS. baprnoHBI, ME30HBI U
nentoHsl. [Ipeacrasnenne o CTanmapTHOM
Mozenu. KBapk-TiIt0OHHAss MOJIENb aIpOHOB




117

®dusuka 3a npenenamu CTaHIapTHON
Mojenu. TéMHas MmaTepus U TEMHAs SHEPTHUS.
EnuHcTBO pm3nyeckoil kKapTHHBI MUpa

118

Ortansl pa3BUTHS aCTPOHOMMHU. 3HAYEHUE
aCTPOHOMUU

119

[TpruMeHNMOCTbH 3aKOHOB (PU3HUKH IS
00BSICHEHHSI TPUPOJIbI KOCMUYECKHX
00BEKTOB. MeTO bl aCTPOHOMUYECKHX
HUCCIIEeIOBAHUN

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIBI,
panuoTenecKonbl, BHeaTMochepHas
aCTPOHOMHUS

121

Bun 3BémHoro wHeba. Co3Besmusi, spKue
3BE31bI, TNIAHETHI, UX BUIUMOE JBUKCHHE

122

Comaeunas cucrtema. Comaie. ConHeuHas
akTUBHOCTh. McTounuk sHeprun CojHIA U
3BE3]

123

3BE3/BI, UX OCHOBHBIC XaPaKTEPUCTHKHU.
JuarpamMmma '"cmekTpajdbHBIA KjJacc —
CBETUMOCTB"

124

3Be3 bl TIaBHOM OCIEN0BATEILHOCTH

125

Bnytpennee ctpoenue 38&31. COBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKACHUU U
spoyronuu CoHIIA M 3BE3,. DTalbl JKU3HU
3BE3]




126

Muieunsiii [Iyte — nHama ["anaktuka. Turbl
rajgakThK. YEpHbIE IBIPHI B iApax rajJlakTHK

127

Bcenennas. Pacmupenue Bceenennoit. 3akon
Xab6ma. Teopus bonbiioro B3psiBa.
PennkroBoe n3nyuenue

128

MacmrabHast cTpykTypa BeceneHHoii.
MeraranakTuka

129

Hepeménnpie mpoOieMbl aCTPOHOMHH

130

OU3NYECKHUI TPAKTUKYM T10 TEME
"UccaenqoBanre MarHUTHOTO IOJIA
MOCTOSTHHBEIX MarHuToB" uin "McciemoBanne
CBOMCTB (peppoMarHeTUKoB" UIN
"UccnemoBanue AeHCTBUS MOCTOSIHHOTO
MarHuTa Ha pamMKy ¢ TOKOM"

131

OU3NYECKUI TPAKTUKYM T10 TEME
"N3mepenue cunpl Amrepa" unu "M3yuenune
3aBUCUMOCTH CHJIbI AMIIepa OT CHUJIbI TOKA"
wim "Onpenenenrne MarHUTHOM MHIYKIIUU Ha
OCHOBE U3MEpEHUs cuibl Ammepa”

132

Ou3nUeCKHil MPaAKTUKYM TI0 TeMe
"UccnenoBanue sBICHUS SJIEKTPOMarHUTHOM
uHaykuu'" wim "OnpeaeneHue HHAYKIUU
BUXPEBOI0 MarHUTHOTO moJis"




133

@U3HYECKUN MPAKTUKYM 110 TEME
"HccnenoBaHue sIBJIECHUAS] CAaMOMHyKIIMKU"
i "COopKa MOJENN SIEKTPOMArHUTHOTO
reHeparopa"

134

@uU3HYECKUN NPAKTUKYM 110 TEME
"N3mepenue nepuoia cBOOOAHBIX KojeOaHU
HUTSHOTO U NPYXKUHHOI'O MasiTHUKOB"

135

@uU3HYECKHI NPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue 3HEPTHH B IPY>KUHHOM
MasTHHUKE"

136

@U3HYECKHUI NPAKTUKYM 110 TEME
"HccnenoBanue NepeMEHHOTO TOKa Yepe3
IIOCJIEI0BATEIIbHO COECIMHEHHBIE
KOHJIEHCATOp, KaTyIIKy U pe3ucTop’ win
"HccnenoBanue pabOThl HICTOYHUKOB CBETA B
LIENU NTEPEMEHHOTO ToKa"

137

OU3NYECKU TPAKTUKYM T10 TEME

"N3y4eHne napameTpoB 3ByKOBOW BOJIHBI"

138

@u3nYECKUl IPAKTUKYM 110 TEME
"N3mepenue nokasaTesns MpeJoMICHUS
crekna" win "[lonyuenue nzodpaxeHus B
CUCTEME U3 IIJIOCKOTO 3epKaja v JUH3bI"




139

Pu3HYeCKUil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHuS OT BelecTBa (Ha MpuMepe
xuakux ua3)" unu "M3mepenue GokycHOTO
pacCTOSIHUS PacCEeUBAIOLINX JIMH3"

140

@U3HYECKHUN NPAKTUKYM I10 TEME
"Habmonenue nudpakuuu, HHTEpHEepeHInu
Y MoJisipu3aiuu ceera'

141

PuU3HYECKHUI NPAKTUKYM 110 TEME
"OnpenesieHUEe UMITYJIbCA U SHEPTUU
PENSATHBUCTCKUX YacTull (1o (oTorpadusim
TPEKOB 3apsKEHHBIX YACTUI] B MArHUTHOM
nosie)"

142

OU3NYECKUI TPAKTUKYM T10 TEME
"U3mepenue nocrosiHHoM [1nanka Ha ocHOBE
uccaenoBanus porodpdexra" wim
"UccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA
4yepe3 CBETOAMO/] OT HANpPsHKEHU"

143

Ou3nUeCcKil MPaKTUKyM IO TeMe
"UccnenoBanue cuekTpa pa3peskeHHOro
aTOMapHOTO BOJIOPOJa ¥ H3MEPEHUE
noctosiHHoi Pun6epra”




144

Ou3nUeCKil MPaAKTUKYM TI0 TeMe
"UccnenoBanue paanoakTUBHOTO (oHA C
KCIIOJIb30BAaHUEM JO3UMETpA" Uin
"N3ydeHue noryomnieHus: 6eTa-4yacTuil
amfoMyuHHIEM "

145

@u3nyecKuil IPaKTUKYM 110 TEME
"HaOmronenus 38€34H0T0 HeOa
HEBOOPY>KEHHBIM TJIa30M C HCTIOIb30BAaHHEM
KOMITHIOTEPHBIX TTPHIIOKEHUH JIIIs
oTpeieNIeHUs TOJ0KEHUsT HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3usi CeBepHOro MOIyIIapus U spKHe
3B€3an1" uan "HaOmronenust B TEIECKOI
JIyHbI, TU1aHET, TYMAHHOCTEW U 3BE3THBIX
CKOTUICHHI"

146

O06o001IeHne 1 cucTeMaTHU3alus 3HaHui. Pomb
(hM3UKY U aCTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITMAIILHON M DTHUECKOM
chepax IeaTeTbHOCTH YeIOBEKa

147

O06001IeHne 1 cucTeMarn3anus 3Haguii. Pois
1 MeCTO (PU3HKHU U aCTPOHOMHUH B
COBPEMEHHOW HayYHOU KapTHHE MHpa

148

O06001eHne 1 cucreMarn3anus 3Haguii. Pois
buznyeckoil Teopur B GOpMUPOBAHUH
MIPEACTABICHUHN O (GU3UIECKON KapTHHE
MHUpa, MECTO (PU3HUECKOI KapTUHBI MHpa B
o01eM psiy COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX MPEACTAaBICHUH O




pUpoie

O000111eHE U CUCTEMATH3AlAs 3HAHUKA IO

149
teme "Kunemartuka"

150 O00011eHE U CUCTEMATH3AlAs 3HAHUU IO
teMme "Kunematuka"

151 O000111eHE U CUCTEMATHU3AlAs 3HAHUU IO
teme "JIuHamuka"

152 O0001IeHE U CUCTEMATH3ALMAs 3HAHUUA IO
teme "Cratuka TBepaoro tena'

153 O00011eHE U CUCTEMATH3ALMAs 3HAHUUA IO
TeMe "3aKOHbI COXpaHEHHUS B MEXaHHUKe"
O00011IeHIE U CUCTEMATH3aIUs 3HAHUN 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN
Teopun"

O000111eHIE U CUCTEMATU3AIAS 3HAHUI 110

155 TEME "TepMOIUHAMHUKA. TemmtoBeie

p
MAaIIuHb!"
O0001IeHE U CUCTEMATH3ALMAs 3HAHUUA IO

156 TeMe "ArperaTHble COCTOSIHHS BEIIECTBA.
da3oBble IEPEX0bI"

157 O00011IeHE U CUCTEMATH3alAsl 3HAHUKU IO
TeMe "OieKkTpudeckoe nose"

158 O06001IeHe ¥ cucTeMaTu3alusa 3HAHWUHU 110
teMme "[1oCTOAHHBIN 2eKTpUUECKU TOK"

159 O06001IeHe ¥ cucTeMaTu3anusa 3HAHUU 110

teMe "Toku B pa3nnyHbIX cpenax”




160

O0001IeHMe M cucTeMaTu3alus 3HAHWUU 110
TeMe "MaruutHoe noJe"

161

PesepBHbIii  ypok. OO0oOmeHue wu
CHCTEMATH3allds 3HAHUM II0 TEMe
"OnexkTpoMarHuTHasi UHIYKIUsA"

162

Pe3epBHbIii YPOK. O0600menue u
CHCTEMATH3allUs 3HAHUN TI0 TeME
"MexaHndeckue KoeoaHus"

163

PesepBubiii ypok. OO0oOuieHue u
CUCTeMaTH3allusg 3HaHUM 10 TeMe
"DJIeKTpOMarHuTHbIC KoJIeOaHus"

164

PesepBHblit ypok. O6001IeHNE 1
CHCTEMATH3alUs 3HAHUW TI0 TEMe
"MeXaHHUYECKUE U AIICKTPOMArHUTHBIC
BOJTHBI"

165

PesepBHeIit ypok. O600IICHNE 1
cucreMaTusanud 3Haduii mo teme "Onruka"

166

PesepBHbIii ypok. O600IeHNE 1
cucreMaTu3arnus 3HaHul Mo TeMe "OCHOBEI

CTO"

167

PesepBHblii  ypok. OO6o00menue u
cucTeMaTh3alus 3HaHUH 10  Teme
"KopmyckyisipHO-BOIHOBOM JAyann3m"

168

PesepBHbirii YPOK. O06o00mieHHe u
crcTeMaTHU3alus 3HaHUi 1o Teme "dusnka
atoma"




PesepBHbiIii YPOK. O06001meHne u

169 CHCTEMAaTH3alus 3HaHUK 1Mo Tteme "dPusnka 1
ATOMHOTO sI/Ipa U 3JIEMEHTAPHBIX YyacTul"
170 PesepBHeIit ypok. O600IICHNE 1 1
cUCTeMaTH3alus 3HAaHUH 110 TeMe
"SnemMeHThl acTpou3nku"
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOTI'O MTIPOLHECCA

OBS3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 1151 YYHEHUKA

. ®dusuka, 11 xmacc/ KacksnoB B.A., OOimiectBo ¢ orpaHuue€HHOU
O0TBETCTBEHHOCTHIO «JI[PODAY»; AkinonepHoe odiiectBo «M3aaTenscTBO
«ITpocBemienue»

. ®dusnka, 10 xmacc/ KacesnoB B.A., OOmectBo ¢ orpaHuYeHHOU
OTBETCTBEHHOCTHIO «J[PODAY»; AkinonepHoe odiectBo «M3aaTenscTBO
«IIpocsemieHue»

METOAUYECKHUE MATEPHUAJIBI IS YYUTEJIA

®duszuka. Yrinyonenuslii ypoBeHb. 10—11 kmaccel : pabodas mporpamma K
munnu YMK B. A. KacesiHoBa: yueOHO-MeToanueckoe nocodue / B. A.
Kacesinos, U. I'. Bnacoa. —M. : Jlpoda

2 ®uzuka. 10 k1. YrnyOneHHsid ypoBenb : yueOHuk / B.A. KacesHoB. —
5-e u3x., crepeorurt. — M. : Jlpoda
3 ®duzuka. 11 k1. YroyOneHHbl ypoBeHb : yueOHuK / B.A. KacbsiHoB. —

5-e u3n., crepeotun. — M. :Jlpoda

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

1 http://nsportal.ru - cornanpHas ceTh paOOTHHKOB 00pa30BaHMUS.
2 http://markx.narod.ru/pic/ - pusuka B mkose.
3 http://festival.1september.ru/articles/ - ¢ecTuBanp mnemarornuecKux

ujaen «OTKPBITHIN yPOK».
http://www.fizika.ru/ - caiit ayist yunureneit GU3UKU U UX YUSHUKOB.
http://www.physics.ru/ - MaTepuaisl o Qpu3uke.
www . ege .edu.ru - uaopmarmonHsii moptan EI'D.
http :// school - collection . edu . ru / - equnas koynekius [{OPoB
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