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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CpeHEro o01ero oopazoBanus pa3padboTaHa Ha OCHOBE
HOJIOKEHUH U TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeiabHON MPOrpaMMBI,
npeacraBieHHbix B PI'OC COO, a Ttakke ¢ yuérom (denepanbHOW pabodeid MporpaMmbl
Bocriutanus 1 Konnenuuu npenonaBanus yueOHoro npenmera «@Pusmnka» B 00pa3oBaTeIbHBIX
opramm3anusax Poccuiickoit  ®eaepanuu, peamu3yIOINIMX OCHOBHBIE  00pa3oBaTEIIbHBIE
IIPOrPaMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE IPEIMETHOE COJEpIXKAHUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIFHOCTh M3YYCHHS TEM M Pa3fesioB y4eOHOro
npeaMeTa ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOT 0 Ipolecca,
BO3PACTHBIX 0cOOeHHOCTEH oOyqaromuxcs. [Iporpamma no gusmuke qaér npeacTaBieHue o HesX,
coJiepKaHuu, o01Iel cTpaTeruu o0ydeHusl, BOCHUTaHUS U Pa3BUTUS 00y4aroIIMUXCsl CpeACTBaMU
yueOHoro npeamera «Pusnkay Ha yriryOJI€HHOM YpOBHE.

N3yuenne kypca Qu3MKK yrIyOJEHHOTO YPOBHS IO3BOJISIET pEANTM30BaTh 3a/aud
npodecCHOHATIBLHONM OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH Ul MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI JJIi  TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpOoQecCHOHATHLHOTO
00pa3oBaHUs MO PA3NIUYHBIM (PU3MKO-TEXHUUECKUM U UH)XEHEPHBIM CHEI[UAIBHOCTSIM.

B mporpamme mo Qusmuke Onpenensrorcs IUIAHUpYEeMble pe3ysbTaThl OCBOEHHUS Kypca
(bu3uKU Ha YPOBHE CPEHETO 001ero 00pa3oBaHUs: INYHOCTHbIE, METalpeIMETHbIE, IPEIMETHbIE
(Ha yrny6néHHOM ypoBHE). HaydHO-METOM0I0OrHYeCcKOi OCHOBOM IS pa3paboTKu TpeOOBaHUH K
JUYHOCTHBIM, METANPEJIMETHBIM U IPEIMETHBIM pe3yJbTaTaM O0O0YyYarolMXCs, OCBOMBIIMX
nporpaMMmy 1o (u3MKe Ha ypOBHE CpPEeIHEro o0Iero oopazoBaHMs Ha YIriyOJIEHHOM YpOBHE,
ABJIIETCS CUCTEMHO-1€ATEIbHOCTHBIN MTOAXON.

[Tporpamma 1o ¢u3MKe BKIIOYAET:

IUTAaHUPYEMBbIE Pe3yJIbTaThl OCBOECHUS Kypca (U3UKH Ha YIIIyOJIEHHOM YpPOBHE, B TOM YHCIIE
IpeMETHBIE PE3YJIbTAThI M0 T0/1aM 00YUYEHHUS;

coJiepkaHue yueOHoro npeamera «Pu3uKkay mo rogaM o0ydeHus.

[Tporpamma 1o ¢u3Mke HMMeEeT NPUMEPHBIH XapakTep W MOXET OBbITh HCIHOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY y4yUTEIeH U
IIPEIOCTABIAET BO3MOXKHOCTH [UIsl pEaJU3aldd PA3IMYHBIX METOJMYECKHUX TOIXOIO0B K
IpenojaBaHuio PU3UKU Ha YriyOJIEHHOM YPOBHE IIPH YCIOBUU COXPAHEHUs 0053aTeIbHON 4acTu
coJiep’KaHus Kypca.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIask B KAYECTBE yU4eOHOro
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[konpHBIH Kypc (GU3UKKH — CHCTEMOOOpA3YIOIIUN [Jisi €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpeAesuyio XapakTep M OypHOe pa3BUTHE pazHOOOpa3HBIX
TEXHOJOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMu. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpPa 00yJaroerocs, B popMupoBaHue yMEHUH
IPUMEHSTh HAyYHBIH METOJI TO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEIOBAHUIM.



B ocHOBy kypca ¢u3nKK Ha YpOBHE CpEeIHEr0 OOIero oO0pa3oBaHMs TOJOXKEH PsIl UIEH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHUYECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Hoes zenepanuzayuu. B cooTBEeTCTBUY C HEMl MaTepuall Kypca Gu3nKu 00beInHEH BOKPYT
¢usmueckux Teopwil. Bemymmm B Kypce sBusiercs (OPMHpPOBAHHE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE T'YMaHUTapHOTO
noTeHnuana GU3NIeckoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU ITPOOIIEMaMHu.

Hoesa npuxnaonoi nanpagnennocmu. Kypc Gusuku yriay6aE€HHOTO ypoBHS Npeaoaraet
3HAaKOMCTBO C IIMPOKUM KPYrOM TE€XHHYECKMX M TEXHOJIOTMYECKMX NPHIOKEHUM HM3y4EeHHBIX
Teopuii M 3akoHOB. Ilpm 3TOM paccMaTpuBalOTCs Ha YpOBHE OOMIMX TNPEACTABICHUN H
COBPEMEHHBIE TEXHUUECKHE YCTPONUCTBA, U TEXHOJIOTUU.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSi3aHbl C Pa3BUTHUEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYKIEHHs MPoOJIeM palliOHAIBHOTO MPUPOOII0JIb30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHue cojepkaHus MPOrpaMmbl 10 (PU3UKE TOKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOrO noaxoza. s pusnku peanuzanus 3TUX NPUHLIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYMOMIETO (hakropa
yuebHoro nporecca. J{jst yriny0i€HHOTro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO YYEHUUECKOT O
SKCHEPUMEHTa, BKJIIOYAIOLIEr0 (PPOHTANbHbIE YUYEHHYECKHUE OIBITHI NPU H3YYEHUH HOBOTO
Mmarepuaia, JabopaTopHble paboThl U paboThl npakTHKyMma. [Ipu 3TOM BO3MOXHBI /1Ba crioco0a
peanmu3anuu (U3NYECKOro MpaKkTUKyMa. B mepBom cirydae mpakTUKYM IIPOBOAUTCS MO0 B KOHIIE
10 u 11 xnaccoB, 1100 TIOCIIe IEPBOTO M BTOPOTO MOJTYTOAMM B KOXKIOM M3 3TUX KJIaccoB. Bropoii
crnoco0 — 3TO HHTerpauus paboT NpPaKTUKyMa B CHUCTEMY JIaDOpaTOpHBIX paldoT, KOTOpbIE
IOPOBOJATCS B Ipolecce u3ydeHus paszaena (temsl). Ilpu 3Tom moa paGoTamu mpakTHKyMa
MOHMMAETCS CAMOCTOATEIbHOE MCCIEAOBAHHUE, KOTOPOE MPOBOAUTCS IO PYKOBOJCTBY
CBEPHYTOro, 00001EHHOT0 B11a O€3 MOIIAaroBOil MHCTPYKIIMH.

B nporpamme no ¢usuke cucremMa yueHHYECKOTo IKCIEPUMEHTA, J1a00paTOpPHbIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €INHBIM ITepeyHeM. BbIOOp TeMaTuku JUIst 3TUX BUJIOB YUYEHUYECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHHUKAMU 00pa30BaTEIbHOIO Ipoliecca UCXOAS U3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHUPOBAHMS M OCHauleHus: kaOuHeta ¢usuku. Ilpu sTOM
o0ecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMHU IPOBOAUTH TpPSMbIE M KOCBEHHbBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M IOCTAHOBKY OIBITOB IO
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAeNseTCs PEeLIEHUI0 pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu aTom
JUIsL pacu€THBIX 3a7jad IMPUOPUTETOM SIBIISIFOTCS 3a/ladll C SBHO 33JaHHOM M HEABHO 3aJaHHOM
(bu3nUecKoil MoIeNbI0, TO3BOJISIONIME TPUMEHATh U3YUYEeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK U3
OJIHOTO pazjliena Kypca, TaK M MHTErpUpysd NPUMEHEHHWE 3HAaHUW M3 pa3HbIX pa3nenoB. s
KAYeCTBEHHBIX 3aJjady IMPUOPUTETOM SBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpeCcKa3aHue
NpOTEeKaHUs (PU3UYECKUX SBJICHUH U MPOLIECCOB B OKpYXKaIOLIeH >KW3HM, TpeOyrouue BbIOopa
(bu3nUecKoil Moienu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuaabHO-TEXHHYECKOMY
o0ecrieyeHnI0 y4eOHOTo mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
o0miero oOpa3oBaHHs JTOJDKEH HM3ydaThCs B YCIOBUSAX TMPEIMETHOTO KaOuHeTa. B kabunere
bu3KKK T0KHO OBITH HEOOXOMMOE JTa00paTOPHOE 00OPYAOBAHUE IS BHIIOTHEHUS YKa3aHHBIX
B IporpaMme o ¢u3MnKe YYeHHUYECKHUX OIbITOB, Ja0OPATOPHBIX paboOT M padOT MpakTUKyMa, a
TaKXe JIeMOHCTPAIIMOHHOE 000PYI0BaHHE.

JleMoHCcTpanmoHHOEe  000pyAoBaHHe (HOPMHPYETCS B COOTBETCTBUU C TMPUHIIUTIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHeuMBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Io
¢bu3nKe KIIOYEBBIX JEMOHCTpAIMil Al HUCCIIEOBaHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
HIMIIUPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHUE ISl YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacyére OJHOr0 KOMIUJIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPaTOpPHOro OOOPYAOBAaHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B BHUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU IEJIAMU U3Y4YeHUs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

dbopMupOBaHUE UHTEPECA U CTPEMIICHHUS 00YJAIOIINXCS K HAYYHOMY U3YYEHUIO TPUPOIBL,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KakK pe3ylbTaTa HM3y4eHUsS OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTATBHBIX 3aKOHOB (PH3HKH;

dopmupoBaHrue YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHUU H
HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUe MPEACTABICHUHN O posid GUKKH AJIs1 Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEACTABIEHUH O BO3MOXKHBIX cdepax Oyaymieil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JaibHeilIeMy OOyYeHHIO B 3TOM
HaIpaBlICHUH.

JlocTiokeHne STUX Iesell 00ecTieYrBaeTCsl PElICHHEM CIEAYIOMNX 337ad B TpoIecce
n3y4deHus Kypca (U3NKUA Ha YPOBHE CPEIHETO 00I1Iero 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHHH 00 oOmMX (PU3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIISAPHYIO (GU3UKY, SIIEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U
AIIEMEHTHI acTPOU3UKY;

dbopMEpoBaHUE YMEHUI NPUMEHATHh TEOPETUIECKNE 3HAHUS 111 OOBSICHEHUS! (PU3NIECKUX
SBJICHUH B IPUPOJIE U JUIS IPUHATHUS NPAKTHUECKUX PELICHUH B TIOBCEIHEBHON XKU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIo,
3aja4, IOAPA3yMEBAIONINX CaMOCTOSTENILHOE CO3/aHue (PH3MUECKOW MOJENH, aJeKBaTHOM
YCIIOBHSIM 3aJ1a9¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHWe (PU3NYECKHMX OCHOB M IPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSITETPHOTO ITUTAHUPOBAHHS W TPOBEACHUS (DU3MIECKHX
OKCTIEPUMEHTOB, aHallM3a M WHTEpHpeTald WHPOPMALUU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIy4EHHOT'O pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHH NPOEKTHO-HCCIIEI0BATENILCKOM, TBOPYECKOM
NeSITeTHHOCTH;



pa3BuUTHE MHTEPEca K chepam nmpodhecCHOHaTBLHON ASITEHbHOCTH, CBSI3aHHON ¢ (DU3UKOM.

B cootBercTBum ¢ TpeboBanusiMu @PI'OC COO yrinyOnéHHbIN ypOBEHb U3YUEHUST YIeOHOTO
npeamera «Pu3nka» Ha ypoOBHE CpelHEero odmero o0pa3oBaHusi BEIOUPACTCS 00Y4aIOMMMHUCS,
IUTAHUPYIOIIMMH  TIPOJIOJDKCHUE OO0pa3oBaHMs 10 CIEHUAIBHOCTAM (DU3HKO-TEXHUYECKOTO
npodus.

Ha u3yuenue ¢pusuku (yriyOnaéHHBIA ypOBEHb) HAa YPOBHE CPEIHEro o01Iero o0pa3oBaHus
orBojuTcs 325 yacos: B 10 kimacce — 165 gacoB (5 wacoB B Henenio), B 11 xmacce — 160 gacos (5
YacoB B HEJICIIO).

[Ipenyaraemslii B mporpamme 1o (Gpu3mKe nepeueHb JIAOOPaTOPHBIX U MPAKTUICCKUX PadOT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JelaeT BbIOOp MpoBeAeHUs 1a00OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00yJaromuXcsl.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTaNbHas Hayka o npupoje. HayuyHblid METOA MO3HAHHUS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mmo3HaHusl Npuposl. Habmoaenue u sKCcriepuMeHT B
buzuke.

Crioco6b1 n3MepeHns (U3NYECKUX BETHMYMH (QHAJIOTOBBIE U IU(POBBIE M3MEPUTEIILHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeIU4uH (a0CONIIOTHAS U OTHOCUTEINbHAS).

MonenupoBanue (puU3NUeCKUX SIBJICHUN M MPOLIECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPOE TEJI0, UJIcaIbHASI )KUJKOCTh, UJI€ANIbHBIN T'a3, TOUEUHBIN 3apsn). ' unoresa. duznueckuit
3aKOH, I'PaHULIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecro ¢usuku B (HOpMUPOBAHMHM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepeHnue cuiibl TOKa U HapsKEHUS B LIENH [TOCTOSIHHOTO TOKa IIPY IIOMOIIIM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ 1 poBoil 1aboparopueit no ¢usuke. [Ipumepsr n3mepeHus GpuUNIECKUX
BEJIMYMH IIPU TOMOLIY KOMITbIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe JaBukeHHe. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
oTCY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Panuyc-BekTop MaTepuaabHOW TOYKH, €r0 IPOEKIMM Ha OCH CUCTEMBI KOOpAMHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpelHssl CKOPOCTh, MTHOBEHHAsi CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopAuHAT. ClokeHue nepeMenieHuil u
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHE. 3aBUCUMOCTh KOOpPAMHAT,
CKOPOCTH, YCKOPEHUS U IyTU MaTepuaibHON TOYKU OT BPEMEHU U UX TpapuKu.

CBobogHoe majieHue. Y CkopeHue cBOOOIHOTO naieHus. [[Brkenue Temna, OpomeHHOTro Mo/
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHS MaTepUAIbHONW TOYKU OT
BPEMEHH U UX rpaduku.

KpuBonuneliHoe nBuxeHue. [BmkeHre MaTepruaIbHOW TOUKH 110 OKPYKHOCTH. YTJI0Bas U
nuHenHas ckopocTh. llepwon u vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJIbHOe (TaHTeHIMAIbHOE) U TIOJHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIHMAOMETP, JABHKEHUE
CHApsJI0B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE NepeIay, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WILTKOCTPALA KHHEMAaTUYECKUX XapaKTEPUCTHUK JBHIKEHUS.

Crioco0b! HccieJOBaHus IBUKEHHH.

Wnmroctpanus npeaenbHoro nepexoaa U n3MepeHrue MrHOBEHHON CKOPOCTH.



[IpeoOpa3zoBanue MBIKEHHM C UCTIOIB30BAHIEM MEXaHH3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpOIeHHOr0 O/ YTIIOM K TOPU30HTY M TOPH30HTAIIBHO.

HamnpaBnenue CKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[Ipeobpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue NyTel, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

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

N3mepenne yCKOpeHUs IpU MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JABUKEHUU 110 HAKIIOHHOM
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenue yckopeHusi CBOOOAHOIO majieHus: (p€KOMEHI0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

N3ydeHue nBuKeHMs Teaa, OpOLIEHHOIO FOpU30HTaNbHO. [IpoBepka rumoressl o0 npsiMoin
MIPONOPUMOHAIBHON 3aBUCUMOCTH MEXIY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM 11O MOJIYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH IE€pPHOAA OOpAaIIeHHs KOHHYECKOTO MAsTHHKA OT €ro
11apaMeTpOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbhbie cucteMmsbl oTcuéra. [IpuHIMI OTHOCUTENBHOCTH
["anunes. HeunepuuanbHble CUCTEMBI OTCUETA (ONIpPEAETICHUE, IPUMEDPHI).

Macca tena. Cuia. [lpuHnun cynepno3uiumu cui.

BTtopoii 3akon HeroToHa 11711 MaTepraibHON TOUKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON 1 MHEPTHON MacCBhl.

Cuna TsKkecTH. 3aBUCHUMOCTh YCKOPEHHsSI CBOOOJHOIO TAaJ€HUsS OT BBICOTHI Hal
MOBEPXHOCTHIO IJIAHETHI M OT reorpaduueckoil mupoThl. JIBM>KeHHEe HEOeCHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKyIIerocsi ¢ yCKOpeHHUEM.

Cwna tpenus. Cyxoe TpeHue. Cuna TpeHUs CKOJBXKEHHUS M CHJIa TPEHUS TIOKOS.
Koaddurment tpenuns. Cuna conpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Trase, eé
3aBUCUMOCTD OT CKOPOCTH OTHOCUTEIBLHOTO ABUKCHUS.

Hasnenue. ['unpocrarnueckoe nasinenue. Cuna Apxumesna.

TexHu4eckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IOAIIUIIHUKH, JIBUKCHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habmroienue 1BHKEHUs Tell B MHEPLHUAIbHBIX U HEMHEPIUAIBHBIX CHCTEMax OTCYETA.

[IpyuHIUIT OTHOCHTEIBHOCTH.

Kauenne nByX UMIMHIPOB WJIM IIApPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEUHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOIECHUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChI TEJa
Ha €r0 yCKOPEHHUE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CuJl, BOBHUKAIOLIUX B PE3YJIbTATE B3AUMOIAEHCTBUS TEIL.

H3mepenne Macc 1o B3auMOJECUCTBUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOJABEME U MTAaJICHUN.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJT TPEHUS NIOKOSsI, KAUEHHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

H3mepenne paBHOAECHCTBYIOIICH CUIT TP IBHXKEHUU OpycKa 10 HAKIOHHOM MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHMOCTH BPEMEHH JBIKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

W3ydeHne ABMKCHUS CUCTEMBI TEJI, CBS3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3 JIErKuil OJIOK.

N3mepenne kodddummenTa TpeHus Mo BEIWYHHE YTI0BOr0 KOd((HUIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWXeHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K03(pPHULIMEHTOM TPEHHUS.

W3ydeHne ABMKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbGcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTebHOE JIBHXKEHUE TBEPIOTO Teja.
MoOMEHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYcnoBust paBHOBeCUsI TBEPAOTO Tea.

YcroitunBoe, HeycToUMBOE, O€3pa3InyHOe PaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBeCHS.

Bunel paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycioBUi paBHOBECUS TBEPIOTO TeJIA, UMEIOIIETO OCh BPALCHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacy€T CUJI YIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJA, UMEIOIIETO MJIOMIA/b ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HMmnynsc MaTepuanbHONM TOYKH, CUCTEMBI MaTepUalbHbIX TodeK. LIeHTp macc cuctemsl
MaTepuaibHbIX TOYEeK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

HMnynbe cUIIbl U H3MEHEHHE UMITYJIbCa Tena.

3aKOH COXpaHEeHMsI UMITYJIbCa.

PeakTnBHOE BUKEHUE.

MoMeHT umnynabca MaTepuanbHOM ToukH. IIpencraBieHne O COXpaHEHMHM MOMEHTA
UMITYJIbCa B [IEHTPAIbHBIX MOJISIX.

Pabora cuibl Ha MaloM M Ha KOHEYHOM mepemerieHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MOIIHOCTD CHUIIBL.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPrUM MaTepUAIbHON TOUKH.

[ToreHnnanbHBle M HEMOTEHIMANBHBIE cuibl. [loTeHnmanbHas sHeprus. IloreHnumanbHas
SHEprus ynpyro aegopMHpOBaHHOW MpyKUHBI. [loTeHImanbHas SHEprus Teiaa B OJHOPOJHOM



IpaBUTalMOHHOM none. [loTeHnuanbHas dHeprus Tena B PaBUTALIMOHHOM I10JI€ OJHOPOJHOIO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckas CKOpocTb. TpeThbsi KOCMUYECKAsi CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIHUATBHBIX CHJI C M3MEHEHHEM MEXaHHUYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPTUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymm s UMACANbHOM JKHUJIKOCTH Kak CJIEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU.

TexHHYeCKHEe yCTPOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBU)KCHHE PAKET, BOJOMET,
KONEp, NPYKUHHBIA MUCTOJIET, TUPOCKOI, PUIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

H3MepeHre MOIHOCTH CHJIBL.

W3MeHeHne 3HEpruM Teja MPU COBEPIIEHUN PAOOTHI.

B3anmMHble npeBpanieHuss KHHETUYECKON U TOTEHIIMAIIbHOW SHEPTUH NIPU IEHCTBUU HA TEIIO
CHUJIBI TSDKECTHU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy Npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopnsie padomaol, nPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CHJIBL.

HccenenoBanue cCoOXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

M3mepenre KNHETUYECKON SHEPTUH TeJla II0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEPIUU NPYKUHBI C pabOTOM CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIbI TPEHUS PH IBUKEHUH TeJa [0 HAKJIOHHOMN IIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka u TepMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MeOopUU.

OCHOBHBIE TOJIOKEHHUSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YacTHI BelecTBa. MoOJIe CTPOCHHS Ta30B, )KUAKOCTEH W TBEPABIX TeT U OOBICHEHHE CBOWCTB
BElleCTBAa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ u3mepenus. lllkama temmnepaTyp
enbcus.

Mopenb nieanbHOro ra3a B MOJIEKYJISIPHO-KMHETHYECKOM TEOPUH: YaCTHIIBI ra3a JIBUKYTCS
XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkanma temmneparyp KensBuna). 3akon JlampTona. M3omporecchl B uaeallbHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduyeckoe npeacTaBieHe U30MPOIECCOB: 30TEPMA,
u30x0pa, n3obdapa.

CBs13b MEXKy TaBJIEHUEM U CPEIHEN KUHETUYECKOM YHEPIHEN MTOCTYNATENBHOIO TEMJIOBOIO
JBUKEHHS MOJIEKYJI HJI€aIbHOTO ra3a (0OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpUH
UJICATHHOTO Ta3a).

CBs3bp  aOCONIIOTHOW  TeMIepaTypbl TEpPMOJMHAMMYECKOW CHUCTEMBI CO  cpenHei
KMHETUYECKOW YHEPTUEH MOCTYIATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.



TexHuuyeckue yCTpOMCTBA U TEXHOJOTMYECKHE TMPOIECChl: TEPMOMETp, Oapomerp,
MOJIy4YeHUE HAHOMATEePUAJIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTHUL BELLECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUIKEHUS.

Juddyzus xkuaKocTen.

Mogaens onbiTa lllTepHa.

[IpuTsxenue MoJIeKyII.

Moenu KpUCTaUIMYECKUX PEIETOK.

Habumronenue u uccnenoBannue U30IpPOLECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padomot, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILNIOBOTO PAaBHOBECHS MPU TEIIOOOMEHE MEXKIY
ropsiuei U X0JIOAHOW BOJOM.

W3yueHne W30TEpMHUECKOro Tporecca (PEeKOMEHIOBAHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHnue n30X0opHOTro Impoiecca.

N3ydenue nzobapHOro npoiecca.

IIpoBepka ypaBHEHHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennogvie mauwiunol.

Tepmoaunamuueckas (T1) cucrema. 3aianne BHEIIHUX YCIOBHM I TEPMOIMHAMUYECKON
cucteMbl. BHemHnne u BHyTpeHHue napamerpsol. [lapamerpsl TepMOIUHAMUYECKONW CUCTEMBI KaK
CpeHUE 3HAYEHHUS] BEJIMYUH, ONTMCHIBAIOIIMX €€ COCTOSTHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Havyasio TepmMoanHaMuku. CaMONpOU3BOJIbHAS peflakcalus TePMOAMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogens uacabHOrO Tra3a B TEPMOAMHAMHUKE — CHCTEMAa YpPAaBHEHUMH: YpaBHEHUE
MenneneeBa—Knanelipona U BbIpaK€HUE JUIsl BHYTPEHHEW SHEPrUM. Y CIOBUS NPUMEHHMOCTH
TOM MOJENU: HU3Kasg KOHUEHTpalUsl YacTUll, BBICOKME TeMmIleparypbl. Bripaxenue nms
BHYTPEHHEHN SHEPTUU OJJHOATOMHOTO UAEAIBHOTO ra3a.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKe. Beruncienne padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temnonepenadya kak crmoco® HW3MEHEHHS BHYTPEHHEH OHHEPruH TEepMOJIMHAMUYECKOU
cucTtembl 0e3 coBepiieHus padoTsl. KoHBEKIUs, TEMIONPOBOJHOCTD, U3IyUEHHE.

KomnuectBo TemtoTel. TemmoéMKOCTh Tena. YIenbHas W MOJSpHAs TEIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUioTa CropaHus ToluMBa. Pacuér komuyectsa
TEIUIOTHI IpH Terionepenave. [lonstue 06 agnabaTHoM mpoiecce.

[TepBblit 3aKk0H TepMOAMHAMUKH. BHyTpeHHS:s sHeprus. KonndecTBo TemoTs! 1 paboTa Kak
MepbI U3MEHEHHUS BHYTPEHHEH dHEPTUN TEPMOIUHAMUYECKONU CHCTEMBI.

Btopoil 3akoH TepMOAMHAMUKHM [JIsi PABHOBECHBIX IPOIECCOB: Uepe3 3aJlaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHYECKON CHCTEMBI MPOXOIUT E€AMHCTBEHHAas anuabara.
AOcoroTHas TeMIiepaTypa.

BTopoiil 3aK0H TEpMOJMHAMMKHN 11 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOKHO IEepeaTh
TEIJIOTY OT Ooyiee XOJOJHOro Tela K Oosiee Harperomy ©Oe3 kommencanmu (Kiaysmyc).
HeobpaTumocTs TpUPOTHBIX TPOIECCOB.

[Tpunimne! aeiictBus TenaoBbix mamuH. KIT/I.



MakcumanbHoe 3naduenune KIIJI. [{ukn Kapno.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUSI TEIUIOBLIX JABHUTarened. TermnoBoe 3arps3HeHUE
OKPYKAarOILEH Cpebl.

TexHu4eckue yCcTpoCTBa M TEXHOJIOTMYECKUE IPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUraTeNnd, MapoBas TypOWHA, MOJYyYEHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIIOBOI'O HAcoca,
YTHIU3aUsS OMOOPTraHUIEeCKOTO TOTLTMBA JJIs1 BEIPAOOTKH «TEILIOBOMY M AJICKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a1nadaTHueCKOM PacIIupEHUH.

BosaymHoe orauso.

CpaBHeHUE yJeNbHBIX TEMJI0EMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aguabaTtHOro npoiiecca.

KommbrorepHbie MOJIENH TETUIOBBIX JIBUTATENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aguabaTHOro npoiecca.

N3yuenne B3aMMOCBSI3M DHEPTUU MEKMOJICKYJIIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoowi.

[TapooOpa3oBanue u KoHAeHcalus. Vcnapenue wu KkumneHue. YenbHas TeIUioTa
napooOpa3oBaHusl.

Hacpiiennsle ¥ HeHachlllleHHble mapbl. KauecTBeHHass 3aBUCUMOCTb IJIOTHOCTH U
JABJICHUSI HACBIIICHHOTO Mapa OT TEMIEpaTypbl, UX HE3aBUCUMOCTbh OT 00bEMA HACHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPhl KUIICHUS OT JaBJICHUS B KUIKOCTH.

BnaxHocTs Bo3yxa. AGCOMIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucrannnueckue u aMmopdHbie Tena. AHMU30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBrnenue u KpucTauU3anus. Y aenbHas TeroTa miaaBienus. Cyonumanus.

Hedopmaruu tBEpHoro Tema. Pactskenune u cxxarue. Crnsur. Monyne HOnra. Ilpenen
yOpyrux aedopmanui.

TemnoBoe pacuiMpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TUHEHHOE paclIupeHue.
AHTrapMOHHM3M TEIIJIOBBIX KOJIEOaHUI YacTHIl BEIIECTBA KaK MPUYNHA TETIOBOTO PACIIUPEHUS Tell
(Ha KAYECTBEHHOM YPOBHE).

[TpeoOpa3zoBanue F3HEPTUH B (Pa30BBIX Mepexoax.

VYpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTsKeHUE. KoadduimeHT moBepXHOCTHOTO HaTshkeHUs. KanunspHbie
saBJeHUd. /aBieHue moj NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTHYECKHME TPOIECCHI: IKUIKUE KPUCTAJUIBI,
COBpPEMEHHBIE MaTepUaJbl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OMBITEI ¢ MBUTBHBIMH TIEHKAMH.



CmauuBanue.

KanumnspHele ssBneHUs.

Mopgenu HEHBIOTOHOBCKOU JKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccnenoBanue HarpeBaHys U IUIABJICHUS KPUCTAJUIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3ydeHune 3aKk0OHOMEpPHOCTE UCTIapEHUsI KU AKOCTEH.

W3mepenue yaenbHOU TEIUIOTHI IIIaBICHUS JIbJA.

M3yyeHue CBOMCTB HACBIIICHHBIX IIapPOB.

N3mepeHue abCOMOTHOM BIaXKHOCTH BO3/lyXa U OLIEHKA MacChl 1apOB B [IOMEILEHHH.

N3mepenue ko3¢ puireHTa NoBepXHOCTHOIO HATSKEHHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieOpMaIii PE3UHOBOTO 00paslia OT MPUIOKEHHON K HEMY
CHUJIBI.

Pasznea 4. diekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzanus Tea U e€ MposABICHUSA. DJEKTpUUeckuil 3apaa. /[IBa BUaa 3JIEKTPUUYECKUX
3apsano0B. [[pOBOJHUKH, TUAIIEKTPUKH U TIOTYITPOBOJHUKU. DIEMEHTAPHBIN 2JIEKTPUUECKUN 3apsil.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiza.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onexrpuueckoe nojie. Ero aelictBrue Ha 3J€KTPUUECKUE 3apSbl.

Hampsoxk€aHocTh  dnekTpudeckoro mojs. [IpoOHbiid 3apsna. JluHuu Hanpsok€HHOCTH
INEKTPUYECKOTO 1oJIst. OQHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIMaNbHOCTh AIEKTPOCTATUYECKOIO MOJA. Pa3HOCTh NMOTEHIMANIOB M HaIPSKEHUE.
IToTreHumanbpHas SHEPrus 3apsiaa B AIEKTPOCTATUYECKOM 1oJie. [[oTeHnmal 3J1eKTpoCTaTHYeCKOTO
noJis. CBsA3b HANPSDKEHHOCTH TOJS U Pa3HOCTH MOTEHLMAJIOB I 3JIEKTPOCTATHYECKOIO MO
(KaK OHOPOAHOTO, TaK M HEOJTHOPOJHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone ToueuHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpPHO
3apspkeHHOro mo o0wvémy mapa. Ilone paBHOMEpHO 3apspKEHHOM OECKOHEYHOM IIOCKOCTH.
KapTuns! mMHAN HAIPSYKEHHOCTH ATUX MOJIEN M SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B AJIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsAJI0B.

JIMDNEKTPUKHU B 2JIEKTPOCTATHYECKOM M0JI€E. J{UdneKkTpuyeckas MpOHUIAeMOCTh BEILECTBA.

Kongencarop. ONEeKTpOEMKOCTh  KOHJAEHCATOpA. ONEKTPOEMKOCTh  IJIOCKOTO
KOH/JIEHCATOopA.

[TapasmenpHOe  coeauHeHne  KoHAeHcaTopoB.  IlocnmenmoBaTenbHOE — coeMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsKEHHOr0 KOHAEHCATOPA.

JIBukeHME 3apsKEHHON YacTULBI B OAHOPOJHOM 3JIEKTPUUECKOM I10JIE.

TexHu4eckne ycTpOMCTBa M TEXHOJOTHMUYECKHE MPOLECCHI: JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE JIEKTPOIpuOOpOB, KOHIEHCATOPHI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VY eTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.



DIEKTPUUECKOE MOJIE 3aPSKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3apPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

ITpOBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DNEeKTpOCTaTUIECKAasl 3alUTa.

YCTpoKCTBO U AEMCTBUE KOHJAECHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IIOIIA M IUIACTUH, PACCTOSHUS
MEXy HUIMH U JUDJIEKTPUYECKON IIPOHULIAEMOCTH.

DHeprus MEKTPUYECKOTO OIS 3apsyKEHHOTO0 KOHIEHCATOPA.

3apsiaKa U pa3psiKka KOHAEHCAaTOpa 4epe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomel, npakmuxym.

Onenka cul B3aMMOJEHCTBUS 3aPSKEHHBIX TEIL.

HaOnronenue npeBpalieHus SHEpruy 3apsKeHHOr0 KOHAEHCATOPa B SHEPTUI0 U3ITy4EHUS
CBETOAMO/A.

W3ydeHue npoTeKkaHus TOKa B LIETIH, COJIEprKalle KOHAeHCaTop.

Pacnpenenenue pa3HOCTH IOTEHUUAIOB (HANpPSDKEHUS) TpU  [OCIEI0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA Yepe3 PE3UCTOP.

Tema 2. llocmoannwlil 31eKMpuYecKull mox.

Cuita Toka. [1oCTOSIHHBIN TOK.

VYcnoBus  CymIECTBOBAHMS IIOCTOSIHHOIO  3JIEKTPUYECKOro ToKa. VcToyHuku ToKa.
Hampsoxkenne U u 31C é&.

3akon OMa a1 yyacTKa LemnH.

DIEKTPUYECKOE CONPOTUBIICHHE. 3aBUCUMOCTb COIIPOTUBIICHNUS OJTHOPOJIHOTO IIPOBOHUKA
OT €ro JUIMHBI U IJIOUIaIA NONIEPEYHOI0 CEUEHUs. Y I€JIbHOE CONPOTHUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NApPAIENBHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacdér
pa3BeTBIEHHBIX AIeKTpudeckux 1eneit. [Ipasmma Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH Jxoynsa—Jlenna.

MoIIHOCTB EKTPUYECKOro TOKa. TeroBast MOIIHOCTD, BBIJENsIEMAast Ha PE3UCTOPE.

O/1C 1 BHyTpeHHee COPOTUBICHUE UCTOYHHMKA TOKa. 3aKkoH OMa Ji1sl MOJIHOM (3aMKHYTOM)
ANEKTPUYECKOM 1enu. MOIHOCTh UCTOYHMKA TOKA. KOpoTKOE 3aMbIKaHHMeE.

KonzaeHncarop B 11enu NOCTOSHHOTO TOKA.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocTat, CUETYUK IEKTPUIECKON SHEPTUN.

Hemoncmpayuu.

M3MmepeHue cuibl TOKa U HAIIPSHKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpPsDKEHUS [UIA  PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTh COTPOTUBIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COITPOTUBIIEHUS ITPU IIOCTOSTHHOM HAIIPSIKEHHH.

IIpssmoe m3mepenne DJIC. KopoTkoe 3amMplkaHUE TaJIbBAHUYECKOTO JIEMEHTA M OLIEHKA
BHYTPEHHETO COIPOTUBIICHHUS.

Crioco0bI coeTMHEHHs ICTOYHUKOB ToKa, DJ[C Garapeii.

HccnenoBanue pa3HOCTH TOTEHIIMAJIOB MEXAY MOJI0CAMU HCTOYHHMKA TOKA OT CHJIBI TOKA B
LEeMu.



Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomeol, nPAKMUKYM.

HccnenoBanue CMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIPSDKEHUS IS JIaMIIbl HAKAJIUBAHUSA.

VYBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMBbIKaHUU.

HccenenoBanue pasHOCTH MOTEHIUATIOB MEX/1y MOJIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA B
LENH.

HccnenoBanue 3aBUCMMOCTH 110JI€3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OJleKTpUYecKass MPOBOAUMOCTh paA3JIMYHBIX BELIECTB. OJEKTPOHHAS IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepXnpoBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPUMECHAash MPOBOAMMOCTH MOJYIPOBOIHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DNEKTPUYECKUNH TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAST TUCCOLMALUSA. DIIEKTPOJIU3.
3akonbl dapazes A 3AEKTPOIIn3a.

OneKkTpuueckuii TOk B Tra3ax. (CaMOCTOATENbHBIH W HECAMOCTOATEIbHBIN pa3psi.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHuueckue yCTpOHCTBa U IPAKTHMUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
ANIEKTPOHHO-JTy4YeBast TPyOKa, MOJYIPOBOJAHUKOBBIE MPUOOPHI: AUOA, TPAH3UCTOP, (POTOAUOM,
CBETOJIMOJ, TallbBaHMKa, padUHUPOBAHHWE MEAM, BbBIIUIABKA AIIOMHUHHS, DIEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB JIEKTPOIUTOB.

3akoHsbI 3nekTpoau3a dapazes.

HckpoBo# pa3psa v NPOBOAMMOCTS BO3AyXa.

CpaBHeHUE NPOBOIUMOCTH METAJIOB U MOJIYIIPOBOJIHUKOB.

OnHOCTOPOHHSA MPOBOIMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Hab6monenue anexrpomnusa.

W3mepenue 3apsa OJHOBAJIEHTHOIO HOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKHU AUOA.

Du3n4ecKuil MPaKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX U LU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  HM3MepeHud  ¢usnueckux BenuuuH. OlleHKa TpaHuUIl
MTOTPEUIHOCTEM.

[TpoBeneHne KOCBEHHBIX U3MEPEHUH, NCCIIEIOBAaHHUM 3aBUCUMOCTEH (PU3NYECKUX BETUYMH,
IpOBEpKa IMPEUIOKEHHBIX TUNoTe3 (BbIOOp M3 paloT, ONMMCAHHBIX B TEMAaTHMUYECKHX pasjenax
«Y4YeHNUECKHI SKCIIEpUMEHT, 1a00paTOpHbIe paOOThI, MPAKTHUKYM).



MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 10 kiacce OCYIIECTBISIETCS C yIETOM
COJIepXKATEIBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesicnpeomemmusvie noHaAmMuUA, C64A3aHHbIE C UYUECHUEM MEMO008 HAYYHO20 NOZHAHUA:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIIb, U3MEPEHUE, IOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIE
npuOopsI, UdpoBas 1adopaTopHsl.

Mamemamuka: pelieHUEe CUCTeMbl ypaBHeHWH. JluHelHas ¢yHKUIUsa, mnapabdoa,
runepboina, ux rpaduku u cBoicTBa. Tpuronomerpudeckue GyHKINUU: CHHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO. BEKTOpPBI M HX MPOEKIUH Ha OCU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexannueckoe JBUKEHHE B XKUBOH npupoze, Audadysus, ocMoc, TermioooMeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKarolled  cpeapl,  yTUIM3alus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKH «TEIUIOBOW» M 3JEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSHDKEHHE U KallWJUIpHBIC SIBJICHUSI B IPUPOJIE, IIEKTPUUECKUE SIBJICHUSI B )KUBOM MPUPO/IE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MoJIsIpHasi Macca, MoJy4eHe HaHOMAaTepHUaJIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, )KUJKOCTEH U
ra3oB, JKUJKHE KPHUCTAUIbl, JJEKTPUUECKHE CBOMCTBA METAJJIOB, 3JIEKTPOIUTHYECKAs
JUCCOLIMAINS, TabBAaHUKA, JICKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue JBUKEHUH C UCIIOJIB30BAHUEM MEXAHU3MOB, YUET CYXOro U
XKHUJIKOTO TPEHUSI B TEXHHUKE, CTAaTUYECKWE KOHCTPYKIMH (KPOHIITEHH, peméryarele
KOHCTPYKIIUH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (TUPOCKOI, BOJIOMET
U Jpyrue), ABUTATE]Ib BHYTPEHHETO CropaHus, MapoBas TypOMHa, OBITOBOW XOJOIWJIHHUK,
KOHJWIIMOHEP, TEXHOJOTUU IIOJIyYEHUSI COBPEMEHHBIX MaTepuajoB, B TOM 4HCIE
HAaHOMATepHaJloB, ¥  HAHOTEXHOJOTMH,  D3JEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
3IIEKTPONPUOOPOB, ra30pa3psiAHbIE JaMIIbl, TOJTYIPOBOJHUKOBbBIE TPHOOPHI, TaIbBAHUKA.

11 KJIIACC

Pasnen 4. DinekTpoamHaMuka.

Tema 4. Maznummnoe none.

B3aumopeiicTBue MOCTOSIHHBIX MarHUTOB M NPOBOJHUKOB C TOKOM. MarHmtHoe Moje.
Bekrop marauTHONM MHAYKIMH. [[pyHIMI Cynieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKA MarHUTHOM
WUHAYKIHH.

MarsnutHoe mosie MpOBOJHUKA C TOKOM (TPSIMOrO MPOBOJHHKA, KATYIIKH U KPYrOBOTO
BuTKa). OmbIT Dpcrea.

Cuna Amriepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBleHHE M MOIYJb. J[BH)KEHHE 3apsHKEHHOW YacTUIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

MarnutHoe nosne B Beuiectse. deppoMarHeTHKH, apa- U TMaMarHeTUKH.

TexHuuyeckue ycTpOMCTBA M TEXHOJOTMUECKHE TMPOILIECChl: MPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTaTENb SKOOHM, YCKOpUTENIN
DJIEMEHTApPHBIX YaCTHII.

Hemoncmpayuu.



KaptuHa nMHMH WHAYKOUM MarHUTHOTO IO IOJIOCOBOIO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KaptuHa J5uHUH MarHUTHOM MHIYKIUM TOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BrukKeHUs MydKa 3JI€KTPOHOB B MArHUTHOM I10JI€E.

[TpuHIMN AeiCTBUSA 3IEKTPOM3MEPUTENILHOIO IPUOOPAa MAarHUTONIEKTPUUECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBaHre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue CBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeMCTBUSA IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinsl AMiepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHIYKIIMU HA OCHOBE N3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOok Bekropa MarHuTHOM HHAyKuuu. DJC
MHAYKIMU. 3aKOH JIeKTpoMarHuTHo! nHaykuuu @apanes. Buxpesoe anexkrpuueckoe nose. Toku
Ddyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHIKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NupyktuBHOCTE. Karymika HMHAYKTHBHOCTM B IL€NM IIOCTOSHHOIO TOKa. SIBneHue
camounaykuu. 3/1C caMonHayKIUU.

OHeprus MarHUTHOT'O TOJIS KaTYIIKU C TOKOM.

DNIeKTPOMarHuTHOE TOJIE.

TexHUuyeckue ycTpoicTBa U TEXHOIOTMUECKHUE TPOLECCHl: MHAYKLIMOHHAS 11€4Yb, COJIEHOMI,
3alUTa OT JIEKTPU3ALMU TeJl IIPU ABHKECHUH B MAarHUTHOM I10J1€ 3E€MIIH.

Hemoncmpayuu.

Habmonenune siBIeHus 37€KTPOMarHUTHON UHTYKIIUH.

Uccnenosanue 3aBucumocty DJ{C MHAYKIINN OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO OTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJlOMUHHUEBOM (MelHOM) TpyOe.

SIBrieHNE CAaMOMHIYKIIU Y.

UccnenoBanue 3apucumoct IIC caMOMHIYKIIUM OT CKOPOCTU U3MEHEHHUS CHUJIbI TOKa B
LEMN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW HHAYKIIHH.

Omnpenenenne HHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJISI.

HccnenoBanue sBIEHUS CAMOUHYKIUH.

COopka MoeH 3IEKTPOMAarHUTHOT'O TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHbBIE KOTEOAHMS.



['apmonnueckne  konebanus. KuHemaTmueckoe M JAMHAMHUYECKOE  OMHCAHHUE.
DHepreTuyeckoe ONUCcaHue (3aKOH COXPAHEHUsI MEXaHUYECKOM SHEPTUn). BeIBOA IMHAMHUYECKOTO
OTHCAHMsI TAPMOHUYECKHUX KOJIeOaHUH U3 UX YHEPTETHUECKOT0 U KHHEMAaTHIECKOTO OMHCAHUSI.

Amvmatyna u ¢aza xonebanuii. CBs3b aMIUIMTYAbI KOJICOAHWNW HMCXOMHOW BEIIMYUHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MmasTHUKA. [leprnoa cBOOOAHBIX KOJIEOAHUH PYKMHHOTO MAasITHUKA.

[TonsiTue o 3aryxaromux kojaedanuax. Beinyxxnennsie konebanus. Pesonanc. Pesonanchas
KpuBas. BiusHue 3aryxanus Ha BUJ pe30HAHCHOM KPUBOM. ABTOKOJICOaHUSI.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl, Kayelld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuch Koae0aTebHOro ABUKECHHUS.

Habumronenne He3aBUCHMOCTH [I€PHO/A MaJIbIX KOJI€OaHUH Ipy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyXamuX KOJIeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOaHUI
OT COMPOTHBIICHUS.

HccnenoBanue konebaHWl Tpy3a HAa MAacCUBHOW IMpPYXKHHE C IeNbi0 (OPMUPOBAHUS
npeCTaBIeHNUN 00 HIeaTbHON MOJICNTH MPYKHHHOTO MAasiTHHKA.

3aKOH COXpaHEHHUs YPHEPTUH MPH KOJIeOaHHUIX Tpy3a Ha MpYKHUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmionenue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue neproaa cBOOOIHBIX KOJIeOaHHM HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS TENa B X0JIe KOoJIeOaHH Ha yIIPYroM IMOBECE.

W3ydeHue ABMKEHUS HUTSHOTO MasTHUKA.

[TpeoOpazoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/ b 3aTyXarOMIMX KOIeOaHUH.

HccnenoBaHue BEIHYKICHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
kosnebaTesibHOM KOoHType. ®Popmyna Tomcona. CBA3b aMIUIMTYIbl 3apsdja KOHAEHcaTopa C
aMIUTUTYAOH CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYE.

3aKOH COXpaHEHUs PHEPTUH B UIEATLHOM K0Je0aTeIbHOM KOHTYpeE.

3aryxamoiue 3JeKTPOMarHuTHble Kosie0aHus. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemeHHBIN TOK. MOIIHOCT NEPEMEHHOIO TOKA. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3HaYeHHE CWJIbI TOKA U HAIPSDKEHUS IIPU PA3JIMYHOM (opMe 3aBUCUMOCTH IIEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENIM CHHYCOUJAJIBHOTO IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHui.

Wneanbublii Tpanchopmarop. IIponsBoactBo, nepenaya u norpediIeHne >IEKTPUYECKON
SHEPIHH.

DKOJIOTUYECKHE PHUCKU IPHU IMPOU3BOJCTBE 3JEKTposHepruu. KynbTypa ucHoiab30BaHUS
AIIEKTPO3HEPTUU B TOBCEHEBHOM JKHU3HHU.

TexHnueckue yCTpPOHCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: DJIEKTPUYECKUH 3BOHOK,
reHepaTop NepPeMEHHOro TOKa, JIMHUHU 3JIEKTpoIiepeiay.



Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUH OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuusuiorpaMMbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopenb 31eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, karylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu mocienoBaTeabHOM COCIMHEHUHM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopa.

YCTpONCTBO U MIPHUHIIUIL ACHCTBHS TpaHCHOopMaTOpa.

Mogenb TMHUY 3IIEKTPOIIEpEeIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

Wzydenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTyILKY U PE3UCTOP.

HaOGnroneHue 31eKTpOMarHuTHOIO Pe30HaHca.

HccnenoBanue padoThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMPOMAHUNIHBLE BOTIHD.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHud. [lomepedynsle M npoaosbHBIE
BosIHBL. Ilepuon, ckopocTe pacnpocTpaHeHus U AJIMHA BOJNHBIL. CBONCTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, IpeIoMIICHUE, HHTepEPEHITHS U AU(PAKITHSL.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

[IIymoBoe 3arpsA3HEHNE OKPYXKAIOLIEH CPeIbl.

ONEKTPOMAarHUTHBIE BOJHBI. Y CJIOBMS M3JIyYEHHUS JJEKTPOMArHUTHBIX BOJH. B3aumHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaXK€HHE, MPEIOMJIEHHME, MOJSIpU3aLns,
uHTephepeHIMs U AU(paKIHsL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIUIIBI paInOCBA3U U TEJIEBUACHMS. Paaronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
pagap, paguoNpuUEMHUK, TeEJIEeBU30p, aHTeHHa, TenedoH, CBY-meusb, ynbTpa3BykoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO0pa3zoBaHue 1 paclpoCTPaHEHHUE TONEPEUHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

HabmioneHue oTpaxeHus U MPeIOMICHUS. MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHnn 1 1udpakiuud MEXaHHUECKUX BOJIH.

AKYCTHYECKHI pe30oHaHC.

CBoiicTBa yapTpa3ByKa U €ro IpUMEHEHHE.

HabmioneHue cBsA3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMH
KoJIeOaHUH.



HccnenoBanne  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH:  OTpPaKEHUE, IPEIOMIICHUE,
noJsipuzaus, Tudpakuus, nHTepdepeHus.

Oo6HapyxeHrne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3ITyUSHUH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacrpocTpaHEHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamoniuHetHOE pacrpocTpaHEHHUE CBeTa B OJAHOpoAHOM cpene. JIyd cBera. TouyeuHslit
HCTOYHHK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne HM300pakeHUl B IIIOCKOM
3epkane. Cheprudeckne 3epkaia.

[Ipenomnenue cBera. 3aKoHbI IMpelOMIIEHUs cBeTa. AOCOMIOTHBIA  MOKa3aTenb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTenb mnpeaomiieHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOLLIEHHUE JUIMH BOJIH IIPU MEPEXO0/IE€ MOHOXPOMATUYECKOTO CBETA 4YEpe3 I'paHuUlly pas3zaeia
JIBYX ONTUYECKUX CPE.

Xon nyueii B mpusme. Jucnepcust ceera. CiaoxHBbIH coctaB Oenoro cBeta. LIBer.

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJIHOro BHyTPEHHETO OTPAKEHHUS.

Cobuparomue W paccewBaromue JHUH3BL. ToHKas nmH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKAasi CUJIa TOHKOHM JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOM ceprueckoi
JIMH3bI OT €€ TEOMETPUU U OTHOCUTEIIBHOTO MMOKA3aTENsI PETOMIICHHUS.

®opmyna TOHKOU JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JIMH30M.

Xona syya, IpOoILIEIIIEro JIMH3Y IO/ IPOU3BOJIbHBIM YIJIOM K €€ IJIaBHOW ONTUYECKON OCH.
[TocTpoeHne n300paKeHM TOYKH U OTPE3KA MPSMOU B COOUPAIOIINX U PACCCHBAIOIIMX JIMH3aX U
UX CHUCTEMaX.

OnTuueckue npubdopsl. Pazpemarornias ciocoOHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonmnoBas onrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI01eHUS] MAKCUMYMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT JIBYX KOT€PEHTHBIX
UCTOYHHUKOB. [IpuMeps! Ki1accuueckux MHTEP()EPEeHLIMOHHBIX CXEM.

Hudpaxkus ceera. [udpaxuuonnas pemérka. VYcioBue HaOMIOAEHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETA Ha IU(PPAKIIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

TexHHueckne YCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHl: OYKH, JyIa, IEePUCKOII,
¢doToannapat, MUKPOCKOII, TPOEKIIMOHHBIN armapar, IpOCBETICHUE ONTUKH, BOJJOKOHHAs ONTHKA,
T pakMOHHAs PEIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeioMIIeHUs CBETA.

Habmtoienne noaHoro BHYTpEeHHEro oTpakeHus. MoJienb cBeToBoA.

HccnenoBanue Xx0/1a CBETOBBIX ITYUYKOB UEPE3 INIOCKONAPAIIENbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHiinm crera.

Habmroienre 11BeTOB TOHKUX TIEHOK.

Habmonenue nugpakiuu ceera.

N3ydeHue AuppaKkIMOHHON PEIIETKH.



Hab6nronenune nudpakinOHHOTO CIEKTpa.

HabGmronenue aucrnepcuu cBera.

Habumronenue nonspusanuu cBera.

[TpuMmeHeHne NOIIPOUJOB Ul U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, nPAKMUKyMm.

N3mepeHnue nokasaresns NpeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BEIECTBA (HAa MPUMEPE KHUJIKUX
JIUH3).

N3mepenue poKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenue n300pakeHHs: B CHCTEME U3 IUIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300pakeHUs: B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHHU€e TEIECKOIMMYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpHEpEHIUHN U NOJSIpU3aLUH CBETA.

W3ydeHne noasipu3aluy CBETa, OTPaXKEHHOIO OT NOBEPXHOCTHU JUAJIEKTPHKA.

W3yuenne naTepGEpEHINN Ja3epHOTO U3TYUCHUS Ha JBYX IIEIISX.

HaGnronenue nucnepcuu.

HaGnronenue u uccnenoBanue AUQGppakuOHHOTO CIEKTpa.

N3mepenne 1iiMHbI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3TydeHHs CBETOAMOAA TPU IOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3zgen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCUTEIBLHOCTH.

I'paHuipl NPUMEHMMOCTH KJacCHMUeCKOM MexaHuku. [locTymarel cnenmanbHOW Teopuu
OTHOCHUTEJIbHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU U COKpAlLlEHUE
JUIMHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13b Macchl € SHEPTUEN U UMITYJICOM PENSATUBUCTCKOM YaCTHIIbl. DHEPrUs MOKOSL.

TexHnueckne yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

YyeHnueckuil SKCIIEpUMEHT, JIabopaTOpHbIE PadOThI, MPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTULl (10 gororpadusMm TpeKkoB
3apsHKEHHBIX YaCTULl B MATHUTHOM IIOJIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnyckynapHuo-60110860il Oyaausm.

PaBHOBecHOe TermoBOe wu3NMydeHHE (M3IydeHUE aOCONMIOTHO YEpPHOro Tema). 3aKoH
cMemieHus Buna. [ unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIBC (POTOHA.

®oroaddext. OnpiTel A. I'. CtoneroBa. 3akons! poTodddexra. YpaBHeHue DifHIITEHHA
st potorpdexra. «KpacHas rpanuna» dpotodrddekra.

JlaBneHue cBera (B 4YacTHOCTH, MJaBJICHHE CBeTa Ha aOCOJIIOTHO TOIJIOLIAIOIIYIO U
abCcoOTHO oTpaskarolryto noBepxHocth). OnbiTh I1. H. JleGenena.

BonnoBeie cBoiicTBa yactun. BomHel ne bpoina. JliimHa BonHBl 1e bpoinst u pa3mepsl
o0JacTu JoKanu3aluuu ABMKYyIencs yactulbl. KopnyckynspHo-BoaHoBoU AyanusM. udpaxius
AJIEKTPOHOB Ha KPUCTAJLIAX.

Criermnduka n3mepenui B Mukpomupe. CootHoleHus HeornpeaenéuHoctei I elizendepra.



TexHuuyeckue ycTpoHCTBa M TEXHOJIOTMYECKHE MPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHasi OaTtapesi, CBeTOANOI.

Hemoncmpayuu.

®dotor(dekT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

HccenenoBanue 3aBUCUMOCTH COIIPOTHUBIICHHUS IIOJIYIIPOBOAHUKOB OT OCBEIEHHOCTH.
Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue porope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddexra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHHUSL.

Tema 2. @usuka amoma.

OMBITHI O UCCIIEIOBAHUIO CTpOeHUs aToma. [manerapHas moaens atoma Pesepdopra.

[Toctynarel bopa. M3nyuyenue u norsiouieHue (GOTOHOB NPHU MEPEXOJE aroMa C OJHOIrO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnoHTaHHOE W BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE IPOUECCHI: CHEKTPAJIbHBIN aHaIU3
(cTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habumtonenne nuHelyaTbIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHILL.

Ornpenenenne IJIMHbI BOJIHBI JIA3EPHOTO U3IIYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

HabGnronenue nuHeRvyaToro crexkTpa.

HccnenoBanue CrieKTpa pa3peKEHHOrO0 aTOMapHOTO BOJOPOAA U U3MEPEHUE NOCTOSTHHOU
Pun6epra.

Tema 3. @usuxka amomnozo A0pa u 31eMeHMAPHLIX YaACmuy,.

Hyxnonnas moxens simpa ['eiizenoepra—Banenko. 3apsia snpa. MaccoBoe 4ucio siapa.
N3oTomnsl.

PagmoaktuBHOCTh. AJba-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIy4CHHUE.

3aKOH paJUOaKTHBHOrO pacnaaa. PaavoakTuBHble u30TONBI B mpupoge. CoiicTBa
MOHU3HUPYIOUIETO U3NIy4eHUs. BiausiHue painoakTUBHOCTH HA KMBbIE OpraHu3Mbl. EcTeCcTBEeHHBI
¢doH uznydenus. Jlozumerpusi.

DOHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegexT macchl sipa.

Anepusie peakuuu. J[enenne wu cuHte3 snep. SAnepHsle peaktopbl. IIpobiemsl
YIPaBISEMOr0 TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKHME AaCMEKThl pa3BUTUS  sIEPHOMU
DHEPrETHUKH.

MeTopl perucTpaluy U UCCIe0BaHUs AIEMEHTAPHBIX YaCTHII.

DyHIaMEHTAIbHBIE B3aUMOJECUCTBUA. bapnoHbl, Me30HBI U JenToHbl. [IpencraBnenue o
CranpaptHoil Mmosienu. KBapk-ritooHHas MOAEIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHON Mojenu. TEMHass MaTepust U TEMHas SJHEPIHsL.

EnunctBO Qusnyeckoil KapTUHBI MUpa.



TexHuueckre yCTpoNCTBa M TEXHOJOTHYECKUE MPOIIECCHI: TO3UMETP, KaMepa BuiibcoHa,
SJIEPHBI  PEaKTOp, TEPMOSACPHBI peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIB30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otansl pa3BUTHA acTpoHOMUU. [IpuKnagHOe 1 MUPOBO33pEHUECKOE 3HAUEHHE ACTPOHOMUH.
[TpruMeHNMOCTD 3aKOHOB (PU3UKH 11 OOBSICHEHUS IPUPOJIEI KOCMHUUYECKHX OOBEKTOB.

Mertonpl acTpoHOMHYECKHX HccieqoBaHui. COBpEMEHHBIE ONTHYECKHUE TEJIECKOIIbI,
paznoTeNIecKOIbl, BHEaTMOCc(hepHast acTpOHOMHUSL.

Bun 38é€31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, MJIAHETHI, UX BUIUMOE IBHUKCHHUE.

ConneuHas cucrema.

Comnnue. Conneunast akTuBHOCTh. McTounuk snepruu ConHila v 3BE3/1.

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpanbHbIA KJIACC — CBETUMOCTBY.
3BE3/1bI TJIABHOW MOCIEA0BATEIIBHOCTU. 3ABUCUMOCTh «Macca — CBETUMOCTh» JIJIs 3BE3/1 TJIaBHOU
nociea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IPOUCXOXKACHNUHU U 3BotoLuu CoslHIA U 3BE3]1. DTanbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxkenne Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHbIE AbIPHI B sApax TaaKTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon XaO6ma. PaszOeranme ramaktuk. Teopus
Bonbioro B3psiBa. PenukToBoe U3nydeHue.

MacmrabHas ctpyktrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

Habmonenus 38€31H0ro0 HEOa HEBOOPYKEHHBIM IJ1a30M C UCIIOIb30BaHUEM KOMITbIOTEPHBIX
MIPUIIOKEHUH JUIS OTIpeIeIeHHsI TIOJIOKEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoNyIapus U spKue 3BE3 /b

Habmonenus B Teneckon JIyHbl, IUIaHeT, TYMAHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3n4ecKuil MPaAKTUKYM.

CniocoObl u3MepeHust (U3MUECKUX BETUYHUH C UCTIOIh30BAHUEM aHAIOTOBBIX M IIU(POBHIX
U3MEPUTENbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTeM. AOCOIIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  HU3MepeHud  ¢usnyeckux BeauuyuH. OIlleHKa TpaHull
MIOTPEUIHOCTEM.

[TpoBeneHNe KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUI 3aBUCUMOCTEN (PU3NYECKUX BETTUYHH,
MpPOBEpPKa MPEAIOKEHHBIX THMOTE3 (BHIOOP M3 paboT, OMHUCAHHBIX B TEMAaTHYECKHX pa3Jenax
«Y4YeHNYECKHI SKCTIEpUMEHT, 1a00paTOpHbIe PaObOThI, TPAKTHUKYM)).

O0o01maroniee MOBTOPEHME.

OO0o0OmeHne W CUCTeMaTu3alusl  COAepX aHWsl  pas3neioB kypca «MexaHuKay,
«MonekynsipHas (U3NKa U TEPMOJUHAMHKAY», «IIEKTpoauHamMuKay, «KoneOGaHUs ¥ BOJHBIY,
«OCHOBBI CIleIMAIbHONM TEOpUHU OTHOCHTENbHOCTH», «KBaHTOBas Qu3uka», «IIEeMEHThI
ACTPOHOMHUHU U aCTPOPUIUKH.

Ponp ¢u3mku u acTpoHOMHHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
TUYECKOH chepax AeaTeTbHOCTH YeJIOBeKa, POJIb U MECTO (PU3UKHU M aCTPOHOMUHU B COBPEMEHHON
HAay4YHOW KapTHUHE MHpa, 3HAYCHHE OIMHCATEIbHOW, CHUCTEeMATH3UPYIOIIEeH, OOBSICHUTEIHLHON W



MPOTHOCTUYECKON (YHKIIUHA (U3UUECKON TEOpUH, poiib (pu3nueckor Teopuu B (popMUpPOBAHUHU
npecTaBiIeHu 0 PU3NYECKON KapTHHE MHUPA, MECTO (PM3UUECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUI O IPUPO/IE.

MexnpeaMeTHbIe CBSI3H.

W3zyuenne kypca ¢usuku yrayonéHHoro ypoBHs B 11 Kitacce ocymiecTBisieTcs ¢ y4€Tom
COJIepKATEIBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

MesicnpeOmemnvle NOHAMUA, C6A3AHHBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
SBIICHHE, Hay4HbId (akt, rHmore3a, (usuyeckas BETMYMHA, 3aKOH, TEOpHs, HaOIIOJICHHE,
HKCIEPUMEHT, MOACTUPOBAHNE, MOJIEIIb, U3MEPEHHUE, IIOTPEIIHOCTH U3MEPEHHA, N3MEPUTEIILHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuxka: peiieHre CUCTEMbl YpaBHEHUH. TpUroHOMeTprUeCKUe (QYHKIIUU: CHHYC,
KOCHHYC, TaHTE€HC, KOTAHICHC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO. BEKTOphI M UX
IPOCKIIMM Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB. IIpoM3BOHBIC 3JIEMEHTApHBIX ()YHKIIHMA.
[Tpu3Haku o100 TPEYTOIBHUKOB, OTPEACICHNE TUIOMAAN TUIOCKUX (GUTyp B 00BbEMa Tell.

Buonozus: >nextpudeckue sBICHUS B )KUBOH MPUPOJIE, KOJICOATEIBHbIC IBUKCHUS B JKUBOU
NPUPOJIC, SKOJIOTUYECKHE PHCKH TIPU TPOM3BOJCTBE SJICKTPOIHEPTUH, 3SJICKTPOMArHUTHOE
3arps3HEHUE OKPYXKAIOMIeH Cpeipbl, YIbTPa3ByKOBas TUArHOCTUKA B MEIUIMHE, ONTUYECKHE
SIBJICHUS B YKUBOW MPUPOJE.

Xumusn: CTPOCHHUE aTOMOB W MOJICKYJ, KPUCTAJUIMYECKAs CTPYKTypa TBEPIBIX Tel,
MeXaHU3MbI 00Pa30BaHUs KPUCTAIUIMYCCKON PEIIETKHU, CIIEKTPAILHBIN aHAIIN3.

T'eozpaghusa: marauTHBIC TIONIOCAa 3€MIIM, 3aJIS)KW MAarHUTHBIX PYA, POTOCHEMKA 3EMHOM
MOBEPXHOCTH, celicMorpad.

Texnonozusn: MpUMEHEHHUE TIOCTOSIHHBIX MarHUTOB, 3JIEKTPOMArHUTOB, JIEKTPOIBUTATEIIb
SIkoOu, reHepaTOp MEPEeMEHHOTO TOKA, WHAYKIMOHHAs T[e4Yb, JHUHHUU JJICKTpoIepeaad,
DIIEKTPOABHUTraTENb, pajxap, paAUONPUEMHHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTPa3BYKOBasl TMATHOCTUKAa B TEXHHUKE, IMPOCKIIMOHHBIA ammapaT, BOJIOKOHHAs OITHKA,
coJHeyHast OaTapesi, CIyTHUKOBbIE IPUEMHHKH, SJI€pHAs SHEPIeTUKA U HKOJIOTUUYECKUE aCTIEKThI
€€ pa3BUTHS.



[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHWM A ITPOI' PAMMBI T10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBLIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS yueOHOTro mpeamera «DHU3UKay JOKHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM ILIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacuipeHne XU3HEHHOTO OIBITa U OMbITAa JESITEIBHOCTH B IMPOIECCE PeaTn3aluid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON eI TEILHOCTH, B TOM YUCIIC B YACTH:

rpaKIaHCKOI0 BOCIIMTAHMSA:
e CchOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOIO OOIIECTBA;
® MPUHATHE TPAJAULIUOHHBIX OOIIEUYETOBEUECKUX I'YMaHUCTUYECKUX U JEMOKPATUYECKUX
IIEHHOCTEM;

® TOTOBHOCTbh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEPECAX I'Pa)JIaHCKOro oOIIecTBa,

y4acTBOBAaTh B CAMOYIIPABIECHUHU B 00pa30BaTeIbHON OpraHU3aIlNH;

® yMEHHE B3aMMOJCIICTBOBATH C COLIMATbHBIMU HHCTUTYTaMH B COOTBETCTBUU C HX

(GYHKIUSAMYU ¥ Ha3HAYCHUEM;
® TOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOM J1€ATEIHHOCTH.
NATPHOTHYECKOr0 BOCTIMTAHUS:
¢ copMHPOBAHHOCTH POCCUICKOM rpaskJaHCKOM UICHTUYHOCTH, TATPUOTH3MA;
® [ICHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHHUSM POCCHHCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:
e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEICHHUS;
e CcrocOOHOCTH OLIEHUBATh CUTYALIMIO U TPUHUMATh OCO3HAHHBIE PELLICHHSI, OPUEHTUPYSCh
Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI M IIGHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUEHOTO;
® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOTO OYy/IyIIEro.
ICTETHYECKOr0 BOCTIMTAHUS:
® DOCTETHMYECKOE OTHOUIEHHE K MHpPY, BKIIOYas JCTETUKY HAay4YHOTO TBOpPYECTBA,
npucyIero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCIIUTAHMA:
® WUHTEpEC K pa3nuyHbIM cepam MpodecCHOHATFHONW AEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKON U TEXHUKOW, yMEHUE COBEPILATh OCO3HAHHBIM BHIOOP OymymIeit
npodeccuu 1 peann30BbIBaTH COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

® TOTOBHOCTh U CHOCOOHOCTH K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 001acTh (PU3HKU HA

MPOTSKEHUH BCEH KU3HU.
IKOJIOTHYECKOT0 BOCTIMTAHUS:

e c(hOPMHUPOBAHHOCTb HKOJOTHYECKOM KYJIbTYphl, OCO3HaHME TJI00AJBHOTO XapakTepa

9KOJIOTHYECKUX MPooIIeMm;

® [UJIJAHMPOBAHUE W OCYILECTBJICHUE NIEUCTBUI B OKPYKAIOUIEH Cpe/le Ha OCHOBE 3HAHMS

1eJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;



pacIIMpeHHe OmbITa JEATEIbHOCTH 3KOJIOTHYECKON HaMpaBIIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PU3nKe.

IHMEHHOCTU HAYYHOI'0O IIO3HAHUSA:

C(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAY4YHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIIECCE H3YYCHUS
(GU3UKKM  OCYIECTBIIATH  NMPOEKTHYIO M HMCCIIEJOBATENBCKYIO  JESTEIbHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHUBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBrble JJornueckue aeiicTBuA:

CaMOCTOSITENIbHO (DOPMYITUPOBATh M AKTYaJH3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEAECIIATD LENH NEATEIIbHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS] B PACCMATPUBACMBIX (DHU3HUYECKHX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS NTpoOJIeMbl C Yy4ETOM aHaiuM3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEPHUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHMBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH PabOTy B YCIOBHSIX pEAIbHOI0, BUPTYaJbHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOCHCTBUS;

pa3BUBATh KPEaTHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

ba3oBble nccienoBarebcKue AeiCTBHUA.

BJIQ/IETh HAYYHOU TEPMUHOJIOTHUEH, KIIFOUEBBIMU MOHATHAMHU U METOJaMH (pU3ndecKoi
HayKH;

BJIQ/IETh HABBIKAMH Y4€OHO-HCCIIEI0BATENBCKON U MPOSKTHOU ASITENFHOCTH B 001aCTH
(GU3HKHM, CIOCOOHOCTBIO W TOTOBHOCTHIO K CaMOCTOSITEIFHOMY TIOMCKY METOJIOB
pemieHus 3aaad  (PU3MYECKOTO COJEPKAHUS, MPUMCHCHHIO PA3JIMIHBIX METOJOB
MTO3HAHUS,

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJIYYCHUIO HOBOTO 3HAHMSI, €T0 WHTEPIIPECTAIIHH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX CUTYAIUsIX, B TOM YHCIE TPU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBSI3U M aKTyallU3UpOBaTh 3aJady, BbIJIBUTaTh
TUTIOTE3Y €€ pelIeHUs, HAXOIUTh ApTYMEHTBI JIJIS JIOKA3aTelIbCTBA CBOUX YTBEPKICHHH,
3aJ1aBaTh MapaMeTPhl M KPUTEPHUH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJE PEIICHUS 3a7add pPe3yibTaThl, KPUTHYCCKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a7]a4H B 00pa30BaTEILHOMN JEATEILHOCTH, B
TOM YHUCJIC TIPH U3YyUCHUH (PU3UKH;

JIaBaTh OIEHKY HOBBIM CUTYAIUsIM, OIICHUBAThH IPUOOPETEHHBIHN OITBIT;,

YMETh IMePEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 00J1aCTh KU3HEICATSILHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;



BBIIBUT'aTbh HOBBIC UCHU, IPCJIaraTb OpUTrnHAJIbHBIC ITOAXOAbI U PCILICHUA,
CTaBUTb HpO6JI€MBI " 3a71a4u, JOIMYyCKAMHNEC AJIbTCPHATUBHBIC PCIICHUS.

Patora ¢ undopmanmeii:

BJIQ/ICTh HABBIKAMU MOTYYCHHS THPOPMAITUHU (PU3HUECKOTO COJICPIKAHMUS U3 UCTOUYHUKOB
pa3HbIX THIIOB, CAMOCTOSITEIILHO OCYIIECTBIATh ITOUCK, aHAJIM3, CUCTEMATH3AlMI0 U
HUHTEPIIPETAMIO HHPOPMAIIMK Pa3IMYHbIX BUIAOB U (HOPM IIPEICTABICHHS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIWH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B
pCIICHUH KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX M OPraHM3AllMOHHBIX 3aJad ¢
coOnrofecHreM TpeOOBaHWN APrOHOMHUKH, TEXHUKH O€30MacHOCTH, THUTUEHBI,
pecypcocOepexeHusi, TPaBOBBIX M JTUYECKUX HOPM, HOPM HH(OPMAMOHHON
0€30I1aCHOCTH;

CO3/aBaTh TEKCTHl (DU3MUYECKOTO COJCpKAaHUS B pa3iudHbIX (opmarax c yd4eTom
Ha3HAYCHUS MHPOPMALMU U IEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
NPECTABICHUS U BU3yaTH3allHU.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHO JESTENbHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOH(MIMKTHBIX CUTYAIMil U CMATYATh KOH(MIUKTHL;
pPa3BEPHYTO U JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHHS C MCIOJb30BAHUEM SI3bIKOBBIX
CPEJCTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U MHANBUAYAIbHON pabOTHI,
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUI C y4ETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

IIPUHUMATh 1LI€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHHPOBATH
JEUCTBUSL MO €€ JTOCTH)KEHHUIO: COCTaBIIATh IUIAH JEHCTBUM, pacHpeneisiTb pOJIH C
y4€TOM MHEHHI YYaCTHUKOB, 00CYXIaTh pe3yJIbTaThl COBMECTHOU pabOTHI;

OIICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXJIOTO YyYaCTHUKAa KOMAaHIbl B OOIIUi
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBbIE MPOEKTHI, OLIEHUBATh UAEU C MO3ULIHUH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh MO3UTHUBHOE CTPATETHMYECKOE IMOBEACHUE B PA3JIMYHBIX CHUTYyalUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, OBITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATENIBHYIO JEATEILHOCTh B 00JaCTH (DPU3UKU U
ACTPOHOMMH, BBISBIATH IPOOJIEMBI, CTABUTH U (HOPMYIHPOBATh COOCTBEHHBIE 3a/auH;
CaMOCTOATENIBHO COCTABJIATH IUIAH PEILICHUs PaCYETHBIX M KAYECTBEHHBIX 3a]a4y, ILIaH
BBITMIOJTHEHUSI MTPAKTUYECKOW paboThl C yUETOM HMMEIOLIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;

JIaBaTh OLEHKY HOBBIM CUTYaIlHsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
peleHue;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO 3PYAULUU B o0jactu (U3MKH,
MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOLIUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHTYyallUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTb, OLICHUBATD
COOTBETCTBUE PE3YNIbTATOB LEIAM;

BJIAJCTh HABbIKAMU II03HABATEJIILHOM pE(IEKCHMM KaK OCO3HAHHUS COBEpLIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JIUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O PEIIECHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;
IIPUHUMATb MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;
NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YJIBTATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIUOKU.

B nmponecce AOCTHKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUA IIPOI'paMMBbI I10 (1)I/I3I/IKG JJIsL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPHICHCTBYCTCA 3MOI.[PIOH&J'IBHBII>1
HUHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHWE, BUACThH HAIIPABICHHUS PA3BUTHSI COOCTBEHHOH SYMOIIMOHAIBHOM Cephl, OBITh
YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHHUs,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  yMEHHE  NPUHUMATh
OTBETCTBEHHOCTH 32 CBOE IMOBE/ICHUE, CTIOCOOHOCTh aIalTHPOBATHCS K IMOIIMOHAIEHBIM
U3MEHEHHSIM H MIPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEN MOTHBALMM, BKIIOYAOUICH CTPEMIICHUE K JOCTHXKCHMIO LIEJIH U YCHEXY,
OINITUMHU3M, HHUIIMATHBHOCTH, YMEHHE JICHICTBOBATH, NCXO/ISl M3 CBOUX BO3MOXKHOCTEI;
OMIIaTuHy, BKJIIO‘-I&IOHIeﬁ CHOCOOHOCTHh MOHUMAThH OSMOIHOHAJIIBHOC COCTOSIHUEC PYIUX,
YYUTBIBATh €r0 IpPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COUYYBCTBHIO H
COIIEPEKMBAHHUIO;

COLMAIBHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAaUBATh OTHOLIEHHS C
JIPYTUMHU JHOJbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTth KOH(IUKTHL.

I[TPEAMETHBIE PE3YJIBTATEI

K xonny oOyuenus B 10 knacce npeiMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Yy OOYUaIOIIUXCSl YMEHUI:

NOHMMATh pPOJb (PU3UKK B DSKOHOMHYECKOH, TEXHOJOTMYECKOW, 3KOJOTUYECKOH,
COLMAIIBHOM M ATUYECKOH chepax IesTeIbHOCTH YeNIOBEKa, POJIb U MEeCTO (PU3HUKH B
COBPEMEHHOI HayYHOU KapTHHE MUPA, 3HAUEHNE ONIUCATEIBbHOM, CUCTEMATU3UPYIOIIEH,
OOBSACHUTENBHON M MPOTHOCTHYECKON (GYHKIMM (QU3NYECKOW TEOpuu — MEXaHUKH,
MOJIEKYJISIPHOM (PU3UKHU U TEPMOJUHAMUKY, POJIb (PU3MUECKOI TEOPUH B POPMHUPOBAHUU
MpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA;

pa3ianyaTh yCIOBUS IPUMEHUMOCTH MoJiesiel GU3NYECKUX Te U MIPOLECCOB (SBICHHUI):
UHepIHalbHas cucTeMa OTcuéra, abCONIIOTHO TBEPJOE TENO, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHUE, CBOOOTHOE MajieHne, abCOM0THO ynpyras aedopmanus,
abCOJIIOTHO YIpyroe U aOCOIIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOAEIH Ta3a, KHUJIKOCTH



U TBEPAOro (KPUCTAJUIMYECKOTO0) Tela, UIealNbHBIN ra3, TOYSUHBIH 3apsii, OJHOPOJAHOE
AIIEKTPUYECKOE T10JIE;

pa3iauyath ycioBHUsS (TpaHUIBl, 00JAacTH) NPUMEHUMOCTH (UBHYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMI XxapakTep (yHIaMEHTAIbHBIX 3aKOHOB W OTPAaHUYCHHOCTD
HCIIO0JIb30BAaHUS YAaCTHBIX 3aKOHOB;

aHATM3UPOBAaTh W OOBACHATH MEXAHWYECKHE TIPOLECChl M SBICHHSA, HCIIOJIb3YS
OCHOBHBIE TMIOJIOKEHHMSI U 3aKOHBI MEXaHUKU (OTHOCHTEIBbHOCTh MEXaHHYECKOTO
IBUXKEHUS, (POpMYJIbl KMHEMAaTUKU PaBHOYCKOPEHHOTO JABIXKEHHUSA, MPeoOpa3oBaHUs
["anunes A CKOPOCTU M IEPEMELIEHM S, 3aKOHbI HpI0TOHA, IPUHILINUIT OTHOCUTEIBHOCTH
["anunes, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHBl COXPaHEHMsI UMIyJIbca U
MEXaHUYECKOI PHEPIruu, CBsA3b pabOThI CUJIbI C U3BMEHEHHEM MEXaHUYECKOH 3HEpTuu,
yCIIOBUSL paBHOBECHS TBEPAOrO Tejia), MPU 3TOM HCIOIB30BAaTh MaTeMaTHYECKOe
BBIPQ)KEHUE 3aKOHOB, YKa3blBaTh YCIOBHS MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB:
npeoOpa3zoBanuii ['anmuies, BTOpPOro H TpPEThero 3akoHOB HproTOHa, 3aKOHOB
COXPaHEHHUs UMITYJIbCa U MEXaHUYECKOM SHEPruu, 3aKOHA BCEMUPHOIO TATOTEHUS;
AQHAIN3UPOBATh U OOBSACHATH TEIJIOBBIE IPOLECCHl U SIBJICHUS, UCIOIb3Ys] OCHOBHbIE
nonoxkeHuss MKT u 3akoHbI MOTEKyIIpHON (PU3UKK U TEPMOJUHAMUKY (CBS3b IaBICHUS
UJEaNbHOIO ra3a CO CpeIHEW KUHETHYECKON >3Hepruedl TEeIUIOBOIO JBUKEHUS U
KOHIIEHTpaLUeH ero MoJIEKYJ, CBSI3b TEMIIEPATypPhl BELLIECTBA CO CPEIHEN KNHETUUECKOU
SHEpPrueil TEIUIOBOTO JBMIKEHMSI €ro YacTHll, CBS3b JaBJICHUS HJIEaJIbHOIO Ta3a C
KOHILIEHTpaluenl MOJIEKYJ M €ro TeMIiepaTypoii, ypaBHeHue MenaeneeBa—Knanelipona,
HEPBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHUS SHEPTUH B TEIJIOBBIX MPOIIECCaX ),
IIPU 3TOM HCIIOJIb30BATh MAaTEMAaTUYECKOE BBIPAXKEHHUE 3aKOHOB, YKa3bIBATh YCIIOBHS
IIPUMEHNMOCTH ypaBHeHUs MenaeneeBa—KnaneipoHa;

AQHIN3UPOBATh M OOBACHATH JJIEKTPUUYECKHE SBJICHUS, MCIOIb3ys OCHOBHbIE
MOJIO’KEHHUS M 3aKOHBI JIEKTPOJIMHAMUKHU (3aKOH COXPAHEHHUS 3JIEKTPUUECKOT0o 3apsija,
3akoH KylloHa, NOTEHIMAIBHOCTB AEKTPOCTATUYECKOTO NOJISA, TPUHIIMII CYIIEPIIO3ULIUN
AIIEKTPUYECKUX IOJIEH, TIPYU ITOM YKa3bIBas yCIOBUSA NPUMEHUMOCTH 3aKkoHa KysoHa, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOIICHMs: 3aKOHbI OMa Ui ydacTKa LIeNU U Ui
3aMKHYTOH asieKTpruyeckoi nenu, 3akoH /xoyns—Jlenna, npasuina Kupxroda, 3akoHsl
Dapanes 171 2JIEKTPOIU3A);

ONMCHIBATh (PU3MUECKUE MPOLIECCHl U SIBICHMSI, HCIIONb3Yys BEJIMYUHBL: MEpEMEIEHNE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TEJI, CHJIa, MOMEHT CHJIbI, JaBJICHUE,
NOTEHLIMAJbHAsl JHEPrus, KUHETHUYECKas SHEeprusi, MeXaHudeckas dSHeprus, pabora
CHUJIBI, IEHTPOCTPEMUTENILHOE YCKOPEHHE, CUJIa TSKECTH, CUJla yIIPYrOCTH, CUjla TPEHUs,
MOITHOCTb, SHEPTHsl B3aMMOIEHCTBHSI Tena ¢ 3eMIIEN BOJIM3U €€ MOBEPXHOCTH, SHEPTUs
ynpyroi aedopmManuu MpyXHHbI, KOJIUYECTBO TEIUIOTHI, aOCOJIOTHas TeMmIepaTypa
Telna, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI SHEPTUsl UI€AIbHOTO OJTHOATOMHOTO Ta3a,
paboTa wWIeaTbHOTO Ta3a, OTHOCHUTENbHAs BIAKHOCTH Bo3ayxa, KIIJ wmaeambHOTO
TEIUIOBOTO JIBUTATEJsl; JEKTPUUYECKOE I0JIe, HANPSXKEHHOCTh AJIEKTPUYECKOrO MO,
HANpspKEHHOCTh TOJISI TOYEYHOrO 3apsiia MM 3apsDKEHHOTO I1apa B BaKyyMmMe M B
JUDJIEKTPUKE, MOTEHLHAN JJIEKTPOCTaTUYECKOrO TOJs, Pa3HOCTh IOTEHIIHMAJIOB,
JNEKTPOABIIKYILAsS CHJIA, CUJa TOKa, HaNpsyKEeHHE, MOLIHOCTh TOKAa, 3JIEKTpUYecKas
E€MKOCTb IJIOCKOTO KOHJEHCATOpa, COIPOTUBIICHHE YyUacTKa LENH C MOCIeA0BaTeIbHbBIM
U TapauIEIbHBIM COEAMHEHHEM DPE3UCTOPOB, DHEPrus JJIEKTPUUYECKOTO IO
KOHJEHCATOPa;



00BSICHATH OCOOCHHOCTH POTEKaHUS (PU3UUECKUX SBJICHUN: MEXaHUYECKOE IBUKEHUE,
TEIUIOBOE ABMKEHHE YACTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBHIKEHUE,
muddy3us, ucmapeHue, KUINCHWE W KOHACHCAIWS, TUIABIICHUE WM KPUCTAILTU3ALUSA,
HAIpaBJIEHHOCTb  TEIUIONEpEAauu, AJIEKTpU3alusl Tell, 3KBUIOTEHLUUAIbHOCTh
MTOBEPXHOCTH 3aPSKEHHOIO TPOBOJIHUKA;

MIPOBOJMTH WCCIICIOBAHUE 3aBUCHMOCTH OIHOU (DM3MUYECKON BEIUYHHBI OT JPYroil ¢
UCIIOJIb30BAHUEM IMPSMBIX H3MEPEHUH, NpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY,
bukcupoBaTh pe3yabTaThl MOJTYYCHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BUIE
rpaduKoB C Y4€TOM aOCOJIOTHBIX IMOTPEUIHOCTEW W3MEPEHUH, JeNaTh BBIBOABI IO
pe3yJbTaTaM MCCIIEI0BaHuUs;

MPOBOJANTH KOCBEHHBIC HM3MEPEHUs (PU3NYCCKUX BEIMYUH, TPHU ITOM BEIOHpATh
ONTUMATBHBIA METOJ W3MEPEHHUS, OICHUBATh aOCONIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IIPOBOJIUTH OTIBITHI IO MTPOBEPKE MPEIOKEHHON TUMOTE3bI: INIAHUPOBAThH SKCIIEPUMEHT,
coOupaTh FIKCIIEPUMEHTAIBLHYIO YCTAHOBKY, aHATM3UPOBATh MOJIYY€HHbIE PE3yIbTaThl U
JIeJ1aTh BBIBOJI O CTaTyCe MPEJI0KEHHON THIIOTE3BI;

coOnrofarh mpaBuia 0e30MacHOro TpyJda IpU MPOBEIEHUU HCCIETOBAHHMNA B paMKax
y4eOHOr0 3KCIIEPUMEHTA, MpPaKTUKyMa U y4eOHO-MCCIEI0BAaTEIbCKOW M IPOEKTHOM
JESATEIbBHOCTH C MCHOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOWCTB U JIAOOPATOPHOIO
000pyI0BaHus;

peiath pac4€THBIE 3aJa4H C IBHO 3aJJaHHOW U HESIBHO 3aJaHHOM (PU3NUECKON MOJIETIBIO:
HA OCHOBAaHMM aHallM3a YCJIOBHsI OOOCHOBBIBATH BBIOOp (HU3UYECKOW MOJENH,
OTBeUarolIeil TpeOOBaHUAM 3a/1a4H, IPUMEHATH (OPMYIIBI, 3aKOHbBI, 3aKOHOMEPHOCTH U
MOCTYJIATBl  (PU3WYCCKUX TEOPUN TIPH HCIIOJIB30BAHUA MAaTEMaTHYCCKHX METOJIOB
peuieHus 3a7a4, MPOBOAUTH pacy€Thl HA OCHOBAHMM HMEIOIIMXCS JaHHBIX,
AQHAJIM3UPOBATh PE3yJAbTAaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MOJIYYEHHBIX PE3YJIbTATOB;

peliaTh KaueCTBEHHBIE 3a7auu, TpeOyrolre MpUMEHEHUs 3HAaHU U3 Pa3HbIX Pa3/IesioB
Kypca (M3MKH, a TakKe WHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA: BBICTPAMBATh JIOTMUYECKYIO IIEMOYKY PACCYXKJICHHH C OMOpOd Ha
M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3NYECKUE SIBJICHHUS;

HCIIOJIH30BaTh TEOPETUUECKUE 3HAHUSA JIJIs1 O0BSICHEHUS OCHOBHBIX MPUHIIUIIOB pabOTHI
U3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOAUTH MPUMEPHI BKJIAJ[a POCCUUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE TPOIIECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

AHAIM3UPOBATh U  OLIEHUBATh TMOCNIEJACTBUS OBITOBO U  MPOU3BOACTBEHHOMN
NESTEIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ (DU3MUECKUMH TMPOILeCCaMH, C TIO3HIIMA
JKOJIOTHYECKOM 0e30MacHOCTH, Ipe/ICTaBICHUN 0 paloHaIbHOM
IPUPOJIONIONB30BAaHUH, a TaKXKe Pa3yMHOM HCIOJIb30BaHUU JIOCTHXKEHUN HAyKU U
TEXHOJIOTHH JIJIsl TaTbHEHUIIIEro pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

MIPUMEHSATH Pa3JINYHbIE CIIOCOOBI paboTHl ¢ MH(pOPMALHEH PU3HIECKOTO COIEPKAHUS C
UCTIONIb30BAHUEM  COBPEMEHHBIX  HH(POPMAIIMOHHBIX  TEXHOJOTHHA, TP  OTOM
HCIIOJIb30BaTh COBPEMEHHBIE HHPOPMAITMOHHBIE TEXHOJIOTHH I TIOUCKa, TIepepaboTKu
Y TIPEIbSBICHUS y4eOHON M HAYYHO-TIOMYJISIPHON MH(POPMAINH, CTPYKTYPUPOBAHUS U



UHTEpIpeTanud WHHOPMAIHH, TTOTYYCHHOW M3 Pa3JIMYHBIX WCTOYHHKOB, KPUTHUECKH
AHATM3UPOBATH MONyd4aeMyr0 WH(POPMAIIMI0O U OIEHUBATh €€ JOCTOBEPHOCTHh KaK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TaK M HA OCHOBE aHAJIN3a UCTOYHUKA WH()OPMAIINY;
NPOSIBIISATE  OPTaHU3ALMOHHBIE H TO3HABATEIbHBIC YMEHHS CaMOCTOSITEIIEHOTO
npuoOpeTeHUs] HOBBIX 3HAaHUM B TIPOIECCE BBHIMOJHEHUS IMPOSKTHBIX W Y4eOHO-
UCCIIEIOBATEIILCKUX Pa0OT;

paboTaTh B TpyIIe C WCIOJIHEHUEM Pa3IMYHBIX COIUAIBHBIX POJICH, IUIAHHUPOBATH
paboTy TpYIIBL, paMOHAIBLHO pPACHpPEACTSATh JACATEIBHOCTh B HECTaHIAAPTHBIX
CUTYaIUsX, aJICKBaTHO OIICHUBATH BKJIAJ KAXKIOTO M3 YYaCTHUKOB TPYIIIEI B PEIICHUE
paccMaTpuBaeMoid MPOOIIEMEI;

NOPOSIBIISATh  MOTHBALMIO K Oynymed 1podecCHOHATbHOW — JIEATEIBHOCTH IO
CHEIHUABHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.

K xonny oOyuenus B 11 knacce npenIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy OOYUaAIOLIUXCSl YMEHUI:

HOHUMAaTh poOJb (U3MKKM B SKOHOMHYECKOM, TEXHOJOTMYECKOW, COLHUAIBbHOW U
ITHYECKON cdepax IesITeIbHOCTH YeNOBEeKa, POJIb U MECTO (PM3MKH B COBPEMEHHOMU
Hay4yHOW KapTUHE MUPA, POJIb ACTPOHOMHUHU B NPAKTUYECKOM IEATEIBHOCTH YEJI0OBEKA U
JAIBHEWIIEM  HAy4yHO-TEXHUYECKOM  pa3BUTHM,  3HAUYEHUE  OIMCATEIBHOM,
CHCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW M MPOTHOCTUYECKON (PYHKIMH (u3ndecKoit
TEOPUM — JIIEKTPOJMHAMHKH, CIELUATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
¢u3uku, ponb GU3NUECKol Teopuu B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTHUHE MHUpPA, MECTO (hU3MUYECKON KapTHHBI MHpa B OOILEM psly COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX NPEACTABIECHUN O IPUPOJIE;

pas3yinyaTh yCIOBUS MIPUMEHUMOCTH MOJEeH (PU3NYECKHUX TeJ U MPOLECCOB (SIBICHUH):
OJIHOPOJIHOE DJJIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE II0Js, TapMOHUYECKHE
KojeOaHusl, MaTeMaTUYeCKUHd MAasTHUK, WACaJIbHBIA MNPYXUHHBIH  MAasTHUK,
rapMOHUYECKHE BOJIHBI, HJI€AIbHBIA KOJIeOaTeIbHBI KOHTYp, TOHKas JIMH3a, MOJiesIei
aToma, aTOMHOTO s1Ipa U KBAaHTOBOM MOJIEIIN CBETA;

pasnnyath YCJIOBUS (TpaHHIbI, OONAacTH) MNPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OrPAaHUYEHHOCTh
WCITOJIb30BAaHUs YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOLECCHI U SIBICHUS, UCIONb3YS
OCHOBHBIE TIOJIO)KEHHMSI M 3aKOHBl DJIEKTPOAVMHAMUKHM M CHELUUAIbHOM TEOopuu
OTHOCHUTEJIBHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOTO 3apsia, cujia AmIiepa, cuia
JlopeHnia, 3aKOH DJEKTPOMarHMTHOM MHAYKIMM, npaswiao Jlenma, cBsazp JOC
CaMOMHIYKIUU B DJIEMEHTE MIEKTPUYECKOM LIEIIH CO CKOPOCTBIO U3MEHEHUS CUIIBI TOKA,
MOCTYJIaThl CIIEUATbHON TEOPUH OTHOCUTEIBHOCTH DHUHIITENHHA);

aHAJTM3UPOBATh M OOBSCHATH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCIIOIb3Ys IMOJ0KEHUS
KBaHTOBON (u3uku (ypaBHeHHE DWHIITEWHa ans Qorodddekra, MepBblii U BTOPOM
nmocTynaTel bopa, mpuUHIMIT COOTHOIIEHHs HeonpeaenéHHocTen [ elizendepra, 3aKOHbBI
COXpaHEHHUs 3apsJ0BOI0 U MacCOBOIO YUCEI U DHEPIMU B AJEPHBIX PEAKLUAX, 3aKOH
PaMOaKTUBHOTO pacraja);

OIUCHIBATh (PU3MUYECKHE MPOLECCH U SABICHHS, UCIOIb3Ys BEIUUHUHBL: HANPSHKEHHOCTD
3JIEKTPUYECKOTO MOJIs, TIOTEHINAN 3JIEKTPOCTATHYECKOTO TOJISA, Pa3HOCTh ITOTEHIIUAJIOB,
3JIEKTPOABMKYIIAs CHWJIA, WHAYKIUS MAarHUTHOIO IIOJII, MAarHUTHBIA TOTOK, CHia



Amnepa, WHAYKTMBHOCTb, JJEKTPOJBMXKYILAS CHJIa CAMOMHIYKLIUH, DHEPIus
MarHUTHOTO TOJISI IPOBOJHUKA C TOKOM, PEISITUBUCTCKUI MMIYJbC, TIOJTHAS SHEPIUs,
SHEPTHUs TOKOSI CBOOOHOM YaCTHUIIBI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO H
3apsiz siApa, SHEprus CBA3U AApa;

OOBSICHATE OCOOEHHOCTH TPOTEKaHHUs (PU3MUYECKUX SBJICHUH: 3JICKTPOMAarHUTHAsS
UHAYKIMS, CAMOMHAYKIMS, PE30HAHC, UHTepQEepeHIIMsl BOJIH, JUPpaKLus, JUCIIEPCHs,
MOJTHOE BHYTPEHHEE OTpaxkeHue, hotornekrpuueckuit apdext (poroaddexr), ansha- u
Oera-pacmansl saep, raMMa-u3iIydeHue sjuep, Gu3ndecKue MPUHIMIBI CIIEKTPAIbLHOTO
aHanu3a ¥ paboThI J1a3epa;

OTIpeNeNIATh HalpaBJieHUe WHAYKIIUH MAarHUTHOTO TOJIS NMPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cunsl JlopeHia;

CTpOUTH M300paKEHHE, CO37aBaeMO€ IUIOCKMM 3€pKajioM, TOHKOW JIMH30H, U
pacCUUTHIBATH €r0 XapaKTEPUCTUKY;

NPUMEHATh OCHOBOIOJIAralOIIMe aCTPOHOMUYECKHE TMOHATHS, TEOPHUHA W 3aKOHBI IS
aHanu3a U 00bsICHEHUS (PU3NUECKUX MPOLIECCOB, IPOUCXOIAIINX B 3BE3/1aX, B 3BE3AHBIX
cUCTeMaX, B MEXTaJTaKTHYECKON Cpesie; ABMKEHHSI HEOECHBIX T, YBOJIOINH 3BE3 U
Bcenennoii;

IPOBOJUTH HCCIICAOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYHMH C HCIOJIH30BAHUEM
NPSMBIX U3MEPEHUH, IPH STOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YIIbTATHI
HOJYYeHHOM 3aBUCUMOCTH (U3WYECKUX BEJIMYUMH B BHUAE TIpaduKoB C y4€Tom
aOCOJIIOTHBIX ~ TOTpEIIHOCTEH M3MEpeHuil, JenaTh BBIBOABI IO  pe3yjbTaTaM
UCCIIC/IOBAHMS,

IPOBOJIUTh KOCBEHHBbIE H3MEpEHUs (U3MUYECKUX BEIMYMH, NPU 3TOM BBIOMPAThH
ONTUMAIIGHBIA METOJ] H3MEpEHHsI, OIICHWBAaTh aOCONIOTHBIE M OTHOCUTEIbHBIC
MOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUH;

MIPOBOJIUTH OITBITHI TIO MTPOBEPKE MPEATIOKEHHON THITOTE3bI: IIIAHUPOBAThH SKCIIEPUMEHT,
COOMpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJTM3UPOBATH MTOJTy4YEHHBIE PE3YIbTAThI U
JieNiaTh BBIBOJI O CTaTyce NPeAsI0KEHHON TUIIOTE3bI;

OIHCHIBATH METO/IbI MTOJTyYSHHS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUIA;

coOmoIaTh MpaBmiia 0€30MacHOTO TpyAa NMPH MPOBEIACHUN HCCIEIOBAaHHNA B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIEI0BATEIbCKOW M TNPOEKTHOU
JeSITeIbHOCTH C HCHOJb30BAHUEM HM3MEpPUTENbHBIX YCTPOWCTB M JIaOOPATOPHOTO
000pyI0BaHNS;

pelaTh pacu€THBIE 3aJ]auu € IBHO 33JaHHOM M HESBHO 33JJaHHOM (PU3NUECKOM MOEIbIO:
Ha OCHOBAaHWHW aHAJM3a YCIOBHA BBHIOMpATh (U3NUYECKHE MOJIENH, OTBEYAIOIINE
TpeOOBaHUAM 3aJau, TPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH H TIOCTYJIAThI
(Gu3nUecKuX TeOpuil MpHU MCIOJIb30BAaHUHM MAaTEeMAaTHYECKUX METOJIOB pelIeHus 3ajad,
IPOBOJUTH PACUETHI HA OCHOBAHUH UMEIOIINXCS TaHHBIX, aHAJTM3UPOBATh PE3yIbTaThl U
KOPPEKTHPOBATH METO/IbI PEIICHHSI C YIETOM MOTyUYEHHBIX PE3YIIbTAaTOB;

pelaTh KaueCTBEHHbIE 3a7aul, TpeOyroIue MpUMEHEHHs 3HaHUI U3 Pa3HbIX pa3/iesioB
Kypca (QH3WKH, a TaKKe WHTErpallid 3HAHUA W3 APYrHX TPEJAMETOB €CTECTBEHHO-
HAYYHOTO IIMKJIa: BBICTPaMBATh JIOTMUYECKYIO LIETIOYKY PpAcCyXJIEHHH c omopod Ha
U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUECKUE SIBICHHUS;

UCTIOJIB30BaTh TEOPETUIECKHUE 3HAHUS U OOBSICHEHHS OCHOBHBIX MPHHITUIIOB PabOTHI
U3MEPUTENBHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOLIECCOB;



MPUBOUTH MPUMEPHI BKIIAZa POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B PA3BUTHE
HayKH, B OOBSICHEHHE IPOIECCOB OKPYKAIOIIET0 MHpa, B PA3BUTHE TEXHUKH U
TEXHOJIOTHi;

aHAIM3UPOBAaTh U  OLIEHUBATh IOCIEJACTBUS OBITOBO U  MPOU3BOACTBEHHOMN
NESTEIIbHOCTH YeJIOBEKa, CBS3aHHOW ¢ (DU3MYECKMMH TMPOIECCaMH, C TIO3HIIHA
HKOJIOTHYECKOM 0e30MMacHOCTH, MIPEICTaBICHUIA 0 paroHaIbHOM
PUPOIONOIL30BaHUH, a TaKXkKe Pa3yMHOM HCIHOJIb30BaHUU JIOCTIKEHUN HAYKU U
TEXHOJIOTH JIJIs TalbHEHIIEero pa3BUTHS YEI0BEYECKOro 00IeCTBa;

PUMEHSTh pa3IM4HbIe CIIOCOOBI paboThI ¢ HHpOpMAIUeil GU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HH(MOPMAIIMOHHBIX  TEXHOJIOTUH, TMPH  STOM
UCIIOJIb30BaTh COBPEMEHHBIC HHPOPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, TIepepaboTKH
U MPEAbSBICHUS YIeOHON W HAYYHO-TIOMYJISIPHOW WH(GOPMAIIUU, CTPYKTYPUPOBAHUS U
UHTEpIpETalui UHPOPMAINH, TOTYYCHHOW M3 Pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJy4yaeMyl0 MH(GOpPMalLMI0O U OLEHUBATh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE UMEIONINXCS 3HAHUN, TaK ¥ HA OCHOBE aHAJIN3a HCTOYHUKA WH()OPMAIINH;
NPOSBISATE OPraHU3ALMOHHBIE M IO3HABaTENbHBIE YMEHHUS CaMOCTOSITEIILHOTO
NPUOOPETEHUSI HOBBIX 3HAHWW B TIPOIECCE BBHITIOJHEHHUS IPOCKTHBIX W y4eOHO-
HCCIIEIOBATENLCKUX PadoT;

paboTaTh B TPYIIE C HCIOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH
paboTy TpYMIbI, pPAlMOHAIBHO paCHpelesTh IeSTeNbHOCTh B HECTaHJAPTHHIX
CUTYallUsX, aJIeKBaTHO OLICHUBATh BKJAJ KaXKIOTO M3 YYaCTHUKOB TPYIIIHI B PEIICHUE
paccMmarpuBaeMoi poOJIeMbl;

NOPOSBISATE MOTHUBAaLMIO K Oynymed mpodecCHOHATbHOM — JIEATENBHOCTH IO
CHEIUATBHOCTSIM (PH3UKO-TEXHUIECKOTO TTPODHUIIS.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Kontpoabusbie IIpakTuueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3zaen 1. HAYYHBIH METO/J IIO3HAHUSI TPUPO/IbI
1.1 HayuHblif MeTO1 TO3HAHUS PUPOIBI 6
Wroro mo pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOro TENa 5
2.4 3aKOHBI COXPaHEHUSI B MEXaHUKE 10
Hroro no paszneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15
3.2 Tepmoannamuka. TenioBble MAITUHBI 20
33 ArperaTtHble cocTosiHUS BelecTBa. dazoBbie 14 1
nepexoabl
Hroro mo pazneny 49
Paznen 4. JIEKTPOJANHAMMUKA
4.1 DIIEKTPUUIECKOE TT0JIE 24
4.2 [ToCTOSIHHBIN 2JEKTPUUECKUIN TOK 24




43  Tokus pa3IMYHBIX Cpeaax 6
Hroro no pazaeny o4
Pafme-JI 5. PUSUYECKUM MPAKTUKYM
5.1 ®u3nyecKuil NPakTUKYM 16 16
Hroro no pazaeny 16
PesepBHOe Bpems 5
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 165 16




11 KJIACC

KoanyectBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB H TeM uu(poBbIe
Ne i/m P Kourpoubnbie IIpakTHyeckue (uubp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pazgen 1. JIEKTPOJANHAMHUKA
11 MaruauTtHoe mnosie 14
1.2 DNEeKTpOMarHuTHas MHIYKIHS 13 1
Uroro no pazueny 27
Paznen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexanuueckue KojeOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
93 MexaHu4ecKre 1 AIeKTPOMarHUTHBIE 10 1
BOJIHBI
24 Orntuka 25 1
Hroro no paszneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

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

4.1 KopnyckynsipHo-BOIHOBOH Ayannu3m 15

4.2 ®duszrka aroma 5

43 du3MKa aTOMHOTO S7pa U 3JIEMEHTapHBIX 5

YaCTHI]




Hroro no pazneny

25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 ‘ DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 12
Hroro no pazaeny 12
Pazzen 6. PU3HUYECKHUI MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakKTUKyM 16 16
Wroro mo pazneny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHUS U OIIbITa 15
' NeSITeTLHOCTH, TPUOOPETEHHOTO TIPU
u3ydeHnu kypca gusuku 10 — 11 kmaccon
Hroro no paszneny 15
PesepBHOE Bpems 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 160 16







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabnbsie IlpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
®dusnka — pyHnaMeHTaIbHAas HayKa bubimmoreka [IOK
1 1
0 TIpUpoJe https://m.edsoo.ru/ff0c245a
Hayunslif MeTon mo3Hanust u
2 METO/bI UCCACAOBAHUS (PU3UIECKUX 1
SIBJICHU U
DKCIepUMEHT U TEOpHs B IIpoIecce
3 P pH 5 P 1 bubnnoreka [JOK
no3HaHus npuposl. Habmonenue u
prp https://m.edsoo.ru/ff0c245a
9KCIIEPUMEHT B (pu3mKe
4 Crnioco0rl n3mMepeHust GpU3NYECKUX 1
BEJTMYUH
AOCOIOTHAsI U OTHOCUTEIbHAS
) MOTPEIIHOCTH U3MEPEHUI 1
(hbUBUYECKUX BETMYUH
MognenupoBanue B ¢puzuke. Ponb u
MecTo (hU3UKU B (POPMUPOBAHUU
5 ¢ . $op . P 1 bubnmnoreka [JOK
COBPEMEHHOW HAyJYHOUW KapTHHBI
P YHOM KA https://m.edsoo.ru/ff0c245a
MUpa, B TPAKTUICCKON
JEATEIIbHOCTH JTHOIeH
Mexanunueckoe nBmwxkenue. Cucrema
7 orcuera. OTHOCUTENBHOCTD 1

MEXaHNYCCKOT'O IBUKCHU . HpHMaﬂ
n 06paTHa51 3aJa4Yu MEXaHUKH




Paaunyc-BexkTop MarepuanbHON
TOYKH, €r0 IIPOEKIMH Ha OCU
KoopauHar. Tpaekropus.
ITepememenue. Cxopocts. Mx
IIPOEKLIMU HA OCH KOOPAMHAT

bubmuorexa [JOK
https://m.edsoo.ru/ff0c245a

10

11

PaBHOMEpHOE NIpsAMOJIMHEITHOE
nBkeHue. I'paduueckoe onucanue
PaBHOMEPHOTO MPSAMOJIMHEHHOTO
JIBUKCHHUSI

CiioxeHue nepeMeneHuii u
ckopocrei. Pemenue 3amau

HepaBHoMepHOE 1BHKEHHE.
MrHoBeHHas1 CKOPOCTh. Y CKOPEHUE.
[IpssMonHENHOE NBUKEHUE C
[IOCTOSIHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue
prIMOHHHeﬁHOFO JABHUXXCHUS C
MIOCTOSIHHBIM YCKOPEHUEM

13

CBoOoaHoe majeHue. Y CKopeHue
CcBOOOIHOTO ITaJECHN. 3aBUCUMOCTD
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX TpaduKu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c245a

14

15

JIBrokeHue Tena, OpOIIEHHOTO MO/
YTJIOM K TOPU30HTY

KpuBonunelinoe ABUXKEHUE.
JIBr>KeHUE 110 OKPYKHOCTH.
VYrnoBas U IMHENHAs CKOPOCTb.
[Tepuon u yacrora.




16

LleHTpOCTPEMUTENLHOE U TTOJTHOE
YCKOpeHHE

KontposnbHas paboTa mo teme
"Kunematnka"

17

IIepBb1if 3ak0H HproTOHA.
NHepuuanbHble CUCTEMBI OTCUETA.
[IpuHOAII OTHOCUTEIBHOCTH
l'anunes. HemnepuuansHbie
CUCTEMBI OTCYETa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c245a

18

19

20

Cuna. PaBHOIEHCTBYIOIIAS CHJIA.
Bropoii 3akon Herotona. Macca
Bzaumoneiictue ten. Tperuit 3akoH
Hrrotona

[IpuHUMI cyneprno3uuu Cuil.
Pemrenue 3a1au Ha npuMeHEHUE
3ak0HOB HrroTOHA

bubmuorexa [JOK
https://m.edsoo.ru/ff0c245a

21

3aKOH BCEMUPHOTO TATOTEHUSI.
DOKBHUBAJICHTHOCTH TPaBUTALIMOHHOM
Y UHEPTHOM Macchl

22

23

24

Cuita TSKeCTH U yCKOPEHHE
CcBOOOIHOTO ITaCHUA

JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYECKasi CKOPOCTb. 3aKOHBI
Kennepa

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c245a




25

26

27

Cuna tpenus. [Ipupona v BUIbI cui
TpeHus. JIBuxeHue B KUIKOCTH U
rase ¢ y4€ToM CHUJIbI COIIPOTUBIICHUS
Cpelibl

Hasnenue. ['uapocraruueckoe
napienune. Cuiia Apxumena

AOGCOTIOTHO TBEPOE TEIIO.
[MTocTymarensHOE U BpaIlaTeIbHOE
JIBMDKCHUE TBEPJIOTO TeJia

bubmuorexa [JOK
https://m.edsoo.ru/ff0c245a

28

29

30

MOMEHT CHJIBI OTHOCHTEIBHO OCH
BpateHus. [1meqo cubl
CiioxeHue cuil, MPUJIOKEHHBIX K
TBEpAOMY Teiy. LIeHTp TsxecTn
Tena. Y CIOBUs pABHOBECHS
TBEpAOro Tena. Bunbl paBHOBECUS

Pemenue 3agau

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

31

KonTponbHas padota no teme
"Munamuka. CTaTKa TBEPIOTO
Tena"

32

NMnynsc MmaTepuabHOM TOYKH,
CUCTEMbI MaTepUAIbHBIX TOUEK.
[lenTp macc cuctemsl
MarepualbHBIX ToueK. Teopema o
JBUKEHUH LIEHTPA Macc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c245a

33

I/IMHy.]'II)C CHUJIbI U U3MCHCHHUC
HMMITYJIbCa TeJla. 3aKOH COXpaHEHUs
UMIyibca. PeakTHBHOE TBUKCHUE




34

35

MoOMEHT uMITyJIbCa MaTepuaIbHON
touku. [Ipencrasienue o
COXPAaHEHWH MOMEHTA UMITyJIbCa B
LEHTPAJIBHBIX MOJISAX

Pemrenue 3amau

bubmuorexa [JOK
https://m.edsoo.ru/ff0c245a

36

PaGota criiel Ha MaJIOM U Ha
KOHCYHOM HepeMeHIeHI/II/I.
I'paduueckoe npeacTaBIcHHE
paboThI crjIbl. MOIIHOCTD CHIIBI

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUU KMHETUYECKOW IHEPTUn
MaTepualbHON TOYKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c245a

38

39

[TorenumanpHbIe U
HEMOTEHIUAJIbHBIEC CHUIIBI.
[TorenmansHas 3Heprus. Bropas
KOCMHUYECKasi CKOPOCTh

Tperbst KOCMUYECKast CKOPOCTb.
CBs13b pabOTHI HEMTOTEHITUATBHBIX
CHJI C U3MCHEHHEM MEXaHHMYICCKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHUs MEXaHWYECKON IHEPTUN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

40

41

VYupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu 1uist uaeanbHON KUJIKOCTH
KonrponbHas pabora no teme
"3aKOHBI COXpaHEHUsS B MEXAHUKE"

42

PazBuTune npeacraBieHuii 0 npupoie
Ter10Thl. OCHOBHBIE TIOJIOKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a




MKT. duddy3us. bpoynosckoe
JIBUKCHHEC

CrtpoeHnue ra3000pa3HbIX, KUIKHX U

43 TBEPJBIX TeI. XapaKTep IBHKCHUS U
B3aUMOJICHCTBUS YaCTHI] BEIICCTBA
Macca u pazMepbl MOJIEKYJI
44 (aTOMOB).pKOJII/II:IGCTBO BeymeCTBa. BuGmnorexa LIOK
MocTosmHas ABorapo https://m.edsoo.ru/ff0c245a
45 Temneparypa. Temiosoe
paBHoBecue. [lkana Llenbcus
46 Pewenue 3amau
47 Wneanpueiii ra3. I'a3oBbie 3aKOHEI
48 YpaBuenue MeHeneena- bu6mmoreka [IOK
Knanetipona. Perenue 3amau https://m.edsoo.ru/ff0c245a
49 AbcoutoTHas TeMnepaTtypa. 3aKoH
JlanbToHa
N3omporieccsl B nueanbsHOM Ta3e ¢
50 ITOCTOSIHHBIM KOJIMYECTBOM
BEIIeCTBA
I'padmueckoe npencraBneHne
51 M30IPOIIECCOB: U30TEPMA, U30X0Pa,
n3obapa
bubmuorexa [JOK
52 Octosrioe ypasertne MKT https://m.edsoo.ru/ff0c245a
53 Pemrenne 3agau
CBs3b a0COIOTHO TeMIepaTypbl
54 TEPMOJAMHAMUYECKON CUCTEMBI CO

CpeaHel KHHETUYECKON YHEpPTUEH




55

MOCTYNATEIbHOrO TEMJIOBOIO
IBIKEHUSA €€ 4acTHI]

O0001IeHrEe U cUCTEMaTU3 AU
3gagui o treMe "OcuoBsl MKT"

56

57

KonrponsHas pabora o Teme
"OcnoBsl MKT"

TepMonnHaMuyeckas cucremMa.
3anaHue BHEMHUX ycinoBui juist T
cucTeMbl. BHeniHue u BHyTpeHHHE
napametpsl. [lapamerpsr T/
CUCTEMBI KaK CpeHUE 3HAYCHUS
BEJINYUH, ONKCHIBAIOIINX €€ Ha
MHUKPOCKOIIHYECKOM YPOBHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

58

59

60

61

Hynesoe Hauano TepMOAMHAMUKH.
CamonpounsBombHas penakcarus TJ]
CHUCTEMBI K TENJIOBOMY PaBHOBECHUIO

Moaens uaeanbHOro ra3a B
TEPMOJIMHAMUKE. Y CIIOBUSA
MIPUMEHUMOCTH 3TOU MOJEIIH

YpaBHenue Menzeneena-
Kunaneiipona u BelpaxkeHue ist
BHYTPEHHEN DHEPIUU

BeIpaxxenue niis BHyTpeHHEN
SHEPTUU OJHOATOMHOI'O UJEAIBLHOIO
ra3a. KBazucratuueckue u
HECTaTUYECKUE IPOLECCHI

bubmuoreka [JOK
https://m.edsoo.ru/ff0c245a

62

DnemMeHTapHas paboTa B
TepMoaMHAMUKe. Beraucienue




63

paboThl o rpaduKy mporecca Ha
pV-auarpamme

Temnonepenaua kKak crnoco6
W3MEHEHUs BHYyTpeHHe# snepruun T/]
cUCTEMBI 0€3 coBepIIeHUs PadOThI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

64

KonBeknus, TerionpoBogHOCTb,
U3JIy4eHue

65

KonmmduecTBO TEMIOTHI.
TennoéMKOCTh Tela. Y aebHas 1
MOJISIpHAs TEIUIOEMKOCTH BEIIECTBA.
VY nenbHast TENI0Ta CrOpaHus
TOILIMBA

66

67

Pacuér xonmyecTBa TEIIIOTHI pU
Terionepenaye

[TonsTre 06 aquabaTHOM mporiecce.
[IepBblii 3aKOH TEPMOAUHAMUKHU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c245a

68

KonuyecTBo TemnoTs! u paboTa Kak
MEpbl U3MEHEHHS BHYTPEHHEHN
sHepruu T/I cucremsl

69

BTopoli 3ak0H TepMOIMHAMUKY JJ1s1
PaBHOBCCHBIX U HCPABHOBECHBIX
nporeccoB. HeobparumocTth
MIPUPOJHBIX IIPOLECCOB

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c245a

70

71

[TpuHIUIIBI AEHCTBUS TETITOBBIX
mammH. KITJJ

MaxkcumansHoe 3HaueHue KIIJI,
Mukn Kapno

bubnmnoreka [JOK
https://m.edsoo.ru/ff0c245a

72

Pemnrenue 3amau




73

74

DKOJOTHYECKHE aCIeKThI
HCIIOJBb30BaHUs TCIIJIOBBIX
nsurareiseil. TernoBoe 3arpsi3HEHNE
OKpY>Karollen cpeibl

Pemrenue 3amau

75

O00011IeHNE U CUCTEMATHU3ALIS
3HaHui no teme "TepMoaguHaMuKa.
TemnoBble MaTUHEL"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c245a

76

7

78

KonTponbhas padota no teme
"Tepmoaunamuka. TernnoBbie
MaIuHb!"

[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
Hcnapenue u kunenue. Y nejibHast
TeII0Ta mapooOpa3oBaHUs

HacplieHHble 1 HeHaChIIEHHbIE
napsl. KagecTBeHHas 3aBUCHMOCTh
IUIOTHOCTH U JIaBJICHUS
HACBHIIIEHHOTO Tapa OT
TeMIepaTypbl, UX HE3aBUCUMOCTH OT
00BbEMa HACHIIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEpaTyphbl
KUIIEHUS OT JaBJICHUS B KHUJIKOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c245a

79

80

BraxxnocTs Bo3ayxa. AGComoTHAS 1
OTHOCUTCJIbHAA BIIAXKHOCTH

Pemenue 3agau

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c245a

81

TBépnoe Teno. Kpucrammueckue u
amopdHbIe TeTa. AHU3OTPOIIHS
CBOWCTB KPHUCTAJJIOB




82

83

84

85

[InaBneHue U KpuCTaIU3AIH.
VY enapHas TEIIOTA IUIABICHUS.
Cybnumarust

Hedopmariu TBEpAOTO TENA.
Pactsoxenue u cxxatue. COBur.
Moayns FOnra. Ilpenen ynpyrux
nedopmanuit

TemnoBoe paciupenue KuaKocTen
1 TBEPJBIX TeJI. AHTAPMOHU3M
TEIUJIOBBIX KOJIeOaHUN YacTHIl
BelIeCTBa

[IpeobpazoBanme YHEPTUU B
(ba30BbIX Mepexoaax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c245a

86
87

VYpaBHeHUE TEIJIOBOTO OanaHca

Pemenue 3agau

88

[ToBepXHOCTHOE HaATSKEHUE.
Kanmmsapneie sBnenus. laBnenue
10/ UICKPUBJIEHHOM MOBEPXHOCTBIO
xuakoctu. Popmyna Jlammaca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

89

O0600611eHre U cucTeMaTH3alus
3HaHU# no TeMe "ArperaTHsle
cocTosiHuS BemiecTBa. Pa3oBbie
nepexoanl”

90

91

KonTponbhas pabota no teme
"ArperaTHble COCTOSIHHS BEILIECTBA.
da30BbIe TIEPEXOBI"

OnexTpu3anus Tel U €€ IposSBICHUS.

Dnektpuueckuii 3apsia. [[Ba Buna

bubmuorexa [JOK
https://m.edsoo.ru/ff0c245a




92

93

AJIEKTPUYECKUX 3apsI0B.
[IpoBOHUKHU, TUATIEKTPUKHU U
MOJTYIIPOBOTHUKHU

DJIeMEHTapHbIN AIEKTPUUECKUN
3apsj. 3aKOH COXpaHEHUs
AJIEKTPUYECKOTO 3apsiia
B3anmoneiictue 3apsioB.
Toueunsie 3apsiabl. 3akoH Kynona

94

95

Pemenue 3agau

DnekTpuyeckoe noje. Ero neiicraue
Ha DJICKTPUYECKHUE 3PS b

bubmuorexa [JOK
https://m.edsoo.ru/ff0c245a

96

Hanpssk€HHOCTB IIEKTPUYECKOr0
nosisi. [IpoGnbIit 3apsiz. Jlnauu
HaNpPsHDKEHHOCTH AJIEKTPUYECKOTO
nojsi. OJHOPOJHOE IEKTPUUECKOE
oJie

97

IToreHnmaabHOCTH
3JIEKTPOCTATHYECKOTO MOJIA.
Pa3nocTh mOTEHIIUATIOB U
HaIpsKEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

98

[TorenmmanbHas YHEPTHS 3apAa B
3IEKTPOCTATHYECKOM II0JIE.
[ToreHiman 3J1eKTPOCTaTUYECKOTO
oS

99

CBs13b HaNPSHKEHHOCTH TOJIS U
Pa3HOCTH ITOTCHIIUAJIOB [T
JIEKTPOCTATHYECKOTO MO




[TpunHnmn cynepno3uun

100 .
AIEKTPUUECKUX TOJIeH
101 Pemenue 3amau
[Tone Toueunoro 3apsana. [ome bubnmoreka [JOK
102 .
PaBHOMEPHO 3apsDKEHHOM cepbl https://m.edsoo.ru/ff0c245a
[Tone paBHOMEPHO 3apsKEHHOTO 11O
103 00BEMy miapa. [lone paBHOMEpHO
3apsHKCHHON OECKOHEUHOU
TIJIOCKOCTH
104 IIpoBOOHUKH B 3JIEKTPOCTATUYECKOM bubnnoreka [JOK
noJie. Y CIIOBHE PaBHOBECHS 3apsiI0B https://m.edsoo.ru/ff0c245a
105 JIMDIEeKTPUKY U TIOJIYIIPOBOJHUKH B
AIEKTPOCTATHYECKOM I10JIE
Konpnencarop. DneKTpo€MKOCTh
106 KOHJICHCATOPa. DICKTPOEMKOCTh
IJIOCKOT'0 KOHAEHCAaTopa
107 [TapannensHOE COeIUHEHUE
KOH/JIEHCAaTOPOB
[TocnenoBarenbHOE COCTMHEHNE bubnuorexa [JOK
108
KOHJICHCATOPOB https://m.edsoo.ru/ff0c245a
109 OHeprus 3apsyKEHHOTO
KOHJIEHCAaTopa
110 Pemenue 3amau
111 JIBro>keHue 3apsKEHHOM YacTHUIIbI B
OJTHOPOJTHOM DJIEKTPHUECKOM I10JIe
112 Pemenue 3amau




113

114

O0001IeHrEe U cUCTEMaTU3 AU
3HaHUM MO TeMe "DIEKTPUYECKOoe
mone"

KonTponbhas pabota no teme
"Dnektpuueckoe nosie"

115

Cuiia Toka. [TocTossHHBIN TOK.
VYcnoBus CylecTBOBAHUS
MIOCTOSIHHOTO JIEKTPUUECKOT0 TOKa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c245a

116

117

118

Hcrounnku Toka. Hanpsbxkenue u
2J1C

3akoH OMa U1l y4acTKa LIETIH.
DJIEKTPUYECKOE CONTPOTUBIICHUE

3aBUCUMOCTb COIIPOTUBIICHUS
OJTHOPOJIHOT'O MPOBOHUKA OT €T0
JUTMHBI ¥ TIJIOLIA]IU TIONEPEYHOTr0
CEUCHHMS

119

VY nenbHOE CONPOTHUBIICHHE
BemiecTBa. Pemenue 3amau

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

120

121

122

[TocnenoBarenbHOE, MapaIIEIBHOE,
CMEIIIaHHOE COCTUHCHHE
MPOBOJTHUKOB

Pacué€r pa3BeTBIEHHBIX
aneKTpuuecKkux ueneu. Ilpasuna
Kupxroga

Pemenue 3agau

123

Pabota >nekTpuueckoro Toka. 3akoH
Jxoyna —Jlenua

124

Pemenue 3agau




MOH_IHOCTB OJICKTPHUYECKOI'O TOKA.

125 TerroBas MOIITHOCTH, BEIZICIsIEMAs bubmorexa HOK
1a pesuctope https://m.edsoo.ru/ff0c245a
126 Pemenue 3amau
127 O/1C u BHYyTpEHHEE CONPOTUBIIEHNE
HMCTOYHHMKA TOKA
128 3axon OMa 11 NOJIHOU
(3aMKHYTOI) 2JIEKTPUUECKON LIEeTIH
129 Pewenue 3amau
130 MoIIHOCTh HCTOYHUKA TOKA
131 KopoTtkoe 3ambikanmne
132 KonzeHcarop B 1ienu nocTOSHHOIO bubnnorexa [HOK
TOKa https://m.edsoo.ru/ff0c245a
133 Pemenue 3amau
134 Pewmrenne 3amau mo reme
"ITocTOSIHHBIN IEKTpUUYECKUHN TOK"
135 Pewrenne 3amau o reme
"ITocTOSIHHBIN 3IEKTpUYECKUH TOK"
136 Pemrenue 3agau o reme
"TIoCTOSIHHBIN IEKTPUUECKUI TOK"
O0600611eHre U cucTeMaTH3alus
137 3HaHu# o Teme "llocTosHHBIN
AIEKTPUYECKUN TOK"
138 Kontponbnas paboTa mo teme
"I[ToCTOSTHHBIN 3JIEKTPUYECKHUI TOK"
139 DnexTpuueckas IpoBOAUMOCTh bubmuorexa [IOK

Pa3JIMIHBIX BCUICCTB.

https://m.edsoo.ru/ff0c245a




140

DJIEKTPUYECKUI TOK B METaslIax.
CBepXxIIpoBOIMMOCTh
DJIEKTPUYECKUI TOK B pacTBOpaX U

pacriaBax 3JIeKTPOJIUTOB. 3aKOHbI
Dapagest U1 SIEKTPOIU3a

141

DNEeKTPpUYECKHUM TOK B razax.
[Inazma

142

143

DNEeKTPUUECKUN TOK B BaKyyMe.
BakyymHubie mpuGopsI
DIEeKTPUUYECKHI TOK B
HOJTYIIPOBOTHUKAX

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c245a

144

145

146

[TomynpoBOTHUKOBBIE PHUOOPEI

du3nuecKuil MPakTUKYM 110 TEMe
"N3mepeHue cuibl TOKa U
HaNPSDKSHUS B IIETIH TIOCTOSIHHOTO
TOKA MPH MOMOIIIX aHAJIOTOBBIX U
U(GPOBBIX H3MEPHUTEITHHBIX
prOopoB" unu "3HaKOMCTBO C
udpoBoii 1aboparopueit Mo
¢usuke. [Ipumeps! u3MepeHust
(GU3NYECKUX BETUYUH NP MTOMOIIH
KOMITBIOTEPHBIX 1aTYMKOB"

@u3nYeCcKUil NPAKTUKYM IO TEME
"N3y4yeHne HepaBHOMEPHOTO
JBUKEHMS C LIENBIO ONIPENETICHUS
MIHOBEHHOM CKOpOCTH"

147

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepeHue yCKopeHus mpu




MPSMOJIMHETHOM paBHOYCKOPEHHOM
JIBWKCHUU 110 HAKJIOHHOU
miockoct" mnn "McciienoBanue
3aBHCHMOCTH ITYTH OT BPEMEHU TIPH
PaBHOYCKOPEHHOM JIBH>KEHHUH"

148

149

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHUsl CBOOOJHOTO
nagenus" wiu "M3yuenue nBUKEHUS
Tena, OpOIIEHHOTO TOPH30HTAIEHO"

®u3nUecKUil IPAKTUKYM I10 TEME
"N3yueHue NBUKEHUS Tela 10
OKPYKHOCTH C IIOCTOSIHHOM 110
MOJYJTIO CKOPOCTBIO" WK
"HccnemoBaHue 3aBUCUMOCTH
neproja oopaieHusi KOHUYECKOro
MasiTHUKA OT €ro napamerpos”

150

151

@uU3NYECKU NPAKTUKYM II0 TEME
"U3mepeHune paBHOICHCTBYIOIEH
CHWJIBI TIpU ABM>KEHUU OpycKa 1o
HaKJIOHHOM TJIOCKOCTH" WIIN
"IIpoBepka runoTe3sl 0
HE3aBHCHUMOCTH BPEMEHU JABH)KECHHUS
OpycKka 1o HaKJIOHHOM TIOCKOCTH Ha
3aJIaHHOE PacCTOSIHUE OT €ro Macchl"”

@u3nYECKUil IPAKTUKYM IO TEME
"HccnengoBanue 3aBUCUMOCTH CUIT
YIIPYTrOCTH, BOZHUKAIOIINX B
NpY>XHHE U PE3SUHOBOM 00pasiie, oT
ux nedopmarun” win "Uzyuenue
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JBYKEHUS] CUCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN 4epe3 JIETKUI
610K"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue korhdummeHTa TpeHus
10 BEJIMYMHE YTIIOBOTO
Kod(dureHTa 3aBUCUMOCTH
Frp(N)" wiu "UccnenoBanue
JBIDKEHUS OpycKa 110 HaKJIOHHOM
TUIOCKOCTH C TIEPEMEHHBIM
kod(durmeHTomM TpeHus" UIu
"N3yueHue NBUKEHUS rpy3a Ha BaLy
¢ TpeHuem"

153

154

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue ycnoBui
paBHOBECHsI TBEPAOIO TEINA,
HMMEIOIIETO OCh BpalleHus" win
"KoHcTpynpoBaHue KpOHIUTENHOB 1
pacuér CUII ynpyrocTu" win
"N3y4yeHne ycTOHYMBOCTH TBEPIOTO
TeJla, UMEIOIETo TUI0MAlb OophI"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenune uMIynbca Tena mno
TopMo3HOMY nyTH" win "M3mepenne
CHJIBI TSITH, CKOPOCTH MOJIETH
AIIEKTPOMOOHJISI ¥ MOIITHOCTH CHITBI
Tarn" win "CpaBHEHNE U3MEHEHHUS
UMITyJIbCa TeJla C UMITYJILCOM CHUJIbI"
unu "HccnenoBanue coxpaHeHus
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UMITyJIbCa TIPU YIIPYTOM
B3auMozeiicTBun" wiu "M3mepenue
KMHETHUYECKOM YHEPruu Telia Mo
TOPMO3HOMY ITyTH"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3y4yeHue u30TepMUYECKOro
nporecca (PeKOMEH/I0BaHO
MCIOJIb30BaHUE UG POBOI
naboparopun)" unu "M3ydeHue
M30XOPHOTO Tporiecca’ uiun
"N3yuyenue nzobapHoro npoiecca”
nunu "lIpoBepka ypaBHEeHUs
cocTOsIHUA"

156

157

@uU3NYECKU NPAKTUKYM II0 TEME
"Usmepenue ynenpHoi
TertoéMikoctu" nim "MccnenoBanue
rpoliecca OCThIBaHUS BellecTBa"
w "UcciaenoBanne agnadaTHOIO
npouecca” i "HU3ydenne
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO
B3aUMOJICVCTBUS U TEMIIEPATYPHI
KHIIEHHS >KHAKOCTEH "

Pu3NYECKU IPAKTUKYM I10 TEME
"N3yueHne 3akOHOMEPHOCTEN
WCIIapEHUs KUAKOCTEN" NN
"N3mepeHue yaenbHOM TeIIOThI
miaByieHus apaa" win "M3ydyenue
CBOMCTB HACBIILIEHHBIX ApOB" WU




"U3mepenune abCcoTOTHON
BJIQ)KHOCTH BO3/1yXa U OLIEHKa
Macchl [1apoB B TOMEILEHUN".
N3mepenue kodddurmenra
IIOBEPXHOCTHOT'O HATSKEHUS

158

159

DU3NYECKUI TPAKTUKYM I10 TEME
"HaOuto1eHre peBparieHust
SHEPrUU 3apsKEHHOTO
KOHJIEHCATOPa B SHEPTHUIO
M3JIy4eHHS CBETOANO A" HIIH
"N3yueHue npoTeKaHus TOKa B
LIeTIH, coJieprKaleld KoHaeHcaTtop"
unu "Pacnpenenenue pa3HoCTU
MOTEHINAJIOB (HANPSDKEHUS ) PU
MOCJIEI0BATEILHOM COETUHEHUHN
KOHJIEHCAaTOPOB"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue cMEaHHOTO
COEIMHEHUS PE3UCTOPOB" NN
"N3mepeHue yaenbHOro
CONPOTUBIIEHUS TPOBOIHUKOB" WU
"HccnmeqoBanne 3aBUCHMOCTH CHUJIBI
TOKa OT HaIPsLKEHUS JJ1s1 JTaMITbI
HaKaJIuBaHuA"

160

@u3nYeCKUil IPAKTUKYM IO TEME
"HaGmronenune snextponusa" uim
"U3mepenue 3apsana
OJTHOBAJICHTHOI'O MOHA" YIIN
"UccnenoBanue 3aBUCUMOCTH




COIIPOTHBJIEHUS] TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIIEpHOI XapaKTEepUCTUKU Juoja"

PesepBubIil ypok. O60011IeHIE 1
161 CHUCTEMAaTH3AalNs 3HAHUH 10 TEME 1
"Kunemaruka"

PesepBHeIil ypok. O000IICHHE 1

162 CUCTEMATH3alN 3HAHUH I10 TEME 1
"Jlmnamuka"

PesepBHeIil ypok. O000IICHHE 1
163 CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe 1
"CraTtuka TBEpa0ro Tena

PesepBHeIil ypok. O000IICHHE 1
164 cHCTEMaTH3aInsI 3HaHUH T10 TeME 1
"3aKOHBI COXpaHEHUsI B MEXaHUKe"

PesepBHrlIit ypok. O60011IeHNE 1
CUCTEeMaTH3allvsl 3HAaHHUH 110 TeMe
165 "OCHOBBI 1
MOJIEKYJIIPHO-KUHETUYECKOMN
teopun"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

165




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

B3aumoaelicTBre IMOCTOSIHHBIX

MAarauMToOB U IIPOBOJHHUKOB C TOKOM.

MarnutHoe moie. I 'umnoresa
Awmnepa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

BekTop MarHuTHON MHAYKIUU.
[IpuHnun cyneprno3unumn
MarguTHBIX IToJieH. JInanu
MAarHUTHON UHIYKIIHUHA

MarauTtHoe 1ose NpoBOJHMKA C
ToKoM. OnbIT Opcreaa

Cuna Amnepa, e€ HanpaBJIeHUE U
MOJyJTb

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c245a

Pemenue 3agau

IIpumenenne 3akoHa Amnepa.
DeKTpou3MepHUTEIbHbIE TPUOOPHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

Cuuta JlopeHna, e€ HanpaBJIeHHUE U
MOJyJIb. JIBUXKEHHE 3apsSyKEHHOMN
YaCTHUIbI B OJJHOPOJHOM
MarHUTHOM II0JIC

Pemrenue 3agau

Pabota cunbl Jlopenna

10

Pemrenue 3amau




MarsauTHoOeE 110JI€ B BC€IICCTBCE.

11 deppoMarHeTuky, napa- u bubamorexa IOK
’ https://m.edsoo.ru/ff0c245a
JTMaMarHeTUKH
OcHOBHbBIE CBOMCTBA
12 dheppomarnerukoB. [Ipumenenune
(heppoMarHeTuKoOB
13 Pemenue 3anau mo teme
"MaruuTtHoe 1oJje"
14 Pemenue 3anau mo reme
"MaruauTHOe 11071¢"
SIBIIeHME DJIEKTPOMArHUTHOM
15 WUHIYKIIUH. HOTIZ)K BEKTOpa bubmorexa [JOK
N https://m.edsoo.ru/ff0c245a
MarHUTHON WHITYKITUU
16 O C unnykunu
17 3aKOH AJIEKTPOMArHUTHOMN
nHaykiuu dapanes
18 BuxpeBoe a51eKTpru4ecKoe moie.
Toxku dyko
19 OJ1C uHAYKIMY B ABUKYIIAXCS bubnuorexa [JOK
MIPOBOJTHUKAX https://m.edsoo.ru/ff0c245a
20 Pemenue 3amay
21 [IpaBuno Jlenna
NunyktuBHOCTH. Karymka
22 WHIYKTUBHOCTH B LTI
ITOCTOSIHHOTO TOKa
93 SAsnenue camonnaykiuu. I/C

CaMOMHAYKINU




24

25

DHeprus MarHUTHOTO MOJs
KaTYIIKA C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

Pemrenue 3amau

26

O00011IeHIE U CUCTEMATHU3ALIS
3HAHUH 10 TEME
"DnexTpoauHaMuka"

27

28

29

KonTponbhas padota no teme
"DnekTpoauHaMuka"
KonebatenbHas cucrema.

CB00OOgHbBIE KOJIEOAHUS.
I"apmonmueckue KoneOaHus

Kunematuueckoe U quHaMUUYECKOE

OIMCaHUE KOJIEOATENbLHBIX
JIIBUKCHUH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c245a

30

DHepreTuveckoe onucanue. BeiBos
JTUHAMHAYECKOTO OMUCAHUS
TapMOHUYECKHUX KOJIEOaHUMN U3 UX
JHEPreTUYECKOro U
KMHEMATUYECKOTO ONUCAHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

31

32

Awmiuntyzaa u ¢aza konedaHui

[Tepron 1 yacToTa KOICOAHHIA.
[Teproa manbix cBOOOIHBIX
KOJIeOaHUH MaTEMATHIECKOTO
MasTHHKA. [lepro cBOOOTHBIX
KoJIeOaHUH PYKUHHOTO MasiTHUKA




33

34

3aTyxaromme KoueOaHusI.
BrinyxaeHHbie KojaeOaHusl.
Pes3onanc

ABTOKOJIEOaHUSA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

35

36

37

Pemenne 3amaq
Ypok-koHbepeHIus
"MexaHnyecKre KoaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTax"
O00011IeHIE U CUCTEMATU3AIUS
3HaHW# 110 TeMe "MeXxaHnYecKHe
Konebanus"

38

DNeKTpOMarHuTHBIE KOJICOaHusI.
KonebartenbHblil KOHTYD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

39

40

41

42

®opmyna Tomcona. CBs3b
aMIUIATYIbI 3aps/ia KOHAEHCAaTOopa C
aMIUIATYI0 CUJTBI TOKA B
K0J1e0aTeIbHOM KOHTYpE

3aKOH COXpaHEHUsl SHEPTUHU B
UJealbHOM KOJIe0aTeTbHOM
KOHTYpe

3aTyxannme OJICKTPOMArHuTHBIC
KoJIeOaHMsI. BLIHy)KI[CHHBIC
QJICKTPOMArHMuTHBIC KoJieOaHUs

[IepemenHsbIi TOK. Pezucrop u
KOHJIEHCATOP B LIEIU [IEPEMEHHOTO
TOKa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c245a

43

Karymika "HIyKTUBHOCTH B IIETTH
MePEMEHHOTO TOKa




3akoH OMa JyIst SJIEKTPUUYECKOM

44 [[EMU TIEPEMEHHOTO TOKa
MOoOIHOCTh MEPEMEHHOTO TOKA.
45 AMIUTUTYIHOE U JEHCTBYIOIIEE
3HAYECHHE CHJIbI TOKA M HAIPSHKEHUS
46 Pe3oHaHC B 35IeKTpUYECKOH 1enH
47 Pewenue 3amau
WneanbHbIi Tpanchopmatop.
48 IIpousBoacTBo, nepenaya u _ bu6mmoreka [IOK
noTpebIeHne dICKTPUIECKOMI https://m.edsoo.ru/ff0c245a
SHEPTHH
DKOJIOrM4eCKHe PUCKU TIpU
MIPOU3BOJICTBE IIEKTPOIHEPTHUH.
49 KynbTypa ncnonp3oBanus
ANEKTPOIHEPTHH B MMOBCEAHEBHON
KU3HHU
50 Pemenue 3amau
51 Pemenue 3amau
O06o001meHre U CHCTEMaTH3aIIHS
52 3HAHUM 1O TeMe
"DneKTpoMarHuTHbIe Kosebanus"
MexaHn4ecKue BOJHBI.
53 XapaKTepUCTUKH MEXaHHUECKUX
BOJIH
54 CaolicTBa MEXaHUYECKUX BOJIH bubmmorexa [IOK
https://m.edsoo.ru/ff0c245a
55 3ByK. XapaKTepUCTUKH 3ByKa




56

57

WHubpa3Byk U yIbTpa3ByK.
[ITymoBoe 3arpsi3HeHHE
OKpY>Karollen cpeibl

Pemrenue 3amau

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

58

ONEKTPOMAarHUTHHIE BOJIHBI.
N3nydenue 371eKTpOMarHuTHBIX
BOJIH

59

60

61

DHeprus MeKTPOMarHuTHBIX BOJIH.
CBoilicTBa 3J1IEKTPOMAarHUTHBIX BOJIH

[IIkana 37€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 31eKTpOMarHuTHBIX
BOJIH B TEXHHKE U OBITY
[TpuHIMIIBI paIKOCBS3U U
TeneBuaeHus. Paguonokanus.
DNEeKTPOMarHuTHOE 3arpsi3sHEHUE
OKpY>Karollen cpeibl

bubmuorexa [JOK
https://m.edsoo.ru/ff0c245a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

62

KonTponbhas padota no teme
"Konebanus u BOTHBI"

63

64

65

CaerT. 3aKOH NPSIMOJIMHENHOTO
pacrpocTpaHeHHsI CBETa

Pemienue 3aga4d Ha MIPHUMCHCHUC
3aKOHa HpHMOHHHCﬁHOF ()
pacnpoCTpaHCHUs CBECTa

Otpaxenue ceera. [lnockoe
3epkaino. Cepuueckoe 3epkano

66

[Ipenomnenue cBeta. AGCOIOTHBIN
Y OTHOCHUTEIBHBIN MMOKa3aTeb
npenomiieHus. [lomHoe BHyTpeHHEee

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a




oTpaxkeHue. [IpenenbHbiit yron
MIOJIHOTO BHYTPEHHETO OTPAKEHUS

PGHWHHGS&HwIHaHpHMCHCHHC

67 3aKOHOB OTPaXCHUS U
MIPEJIOMIICHUS CBETa
Xon ydeit B prBMe. Hucnepcus Butmorexa LIOK
68 cera. CIIOKHBIH cocTaB 6e10r0
https://m.edsoo.ru/ff0c245a
cBera. LIBer
69 JInH3bl. @OKYCHOE PacCTOSIHUE U
OIITUYECKAs CHJIA JIMH3BI
[Toctpoenue n3o0paxxeHuii B
70 JUH3aX U UX CHCTEMaXx.
VYBenu4ueHue JTuH3bI
Pemenue 3ana4y Ha nocTpoeHue
71 1300pakeHU, TOTy4aeMBbIX C
ITOMOUIBIO JINH3
bu6mmoreka [IOK
72 I'na3 kak ontuyeckas cucrema
https://m.edsoo.ru/ff0c245a
Pewmenune 3anau. IIpenenst
73 MPUMEHUMOCTH IT'€OMETPHUIECKON
OIITHKH
74 CKkopocTb cBETa U METO/IBI €€
U3MEpEHUs
75 Hucnepcus cera
76 Wntepdepennus ceera
KorepeHTHbIE HCTOYHUKH. Y CIIOBHS Butmorexa LIOK
77 HaOII0IeHUsI MAKCUMYMOB U

MHWHUMYMOB

https://m.edsoo.ru/ff0c245a




78

Pemrenue 3amau

79 [Tpumenenne uHTEpHEpEeHINN
80 Judpakuus cBeTa
ndpakmoHHas pemeérka.
81 SH/CJ?(E)BI/I: Ha6J‘IIO,Z[§HI/I}I TJIABHBIX bubmorexa [JOK
https://m.edsoo.ru/ff0c245a
MaKCUMYMOB
82 Pemrenue 3amau
83 [TonepedHOCTh CBETOBBIX BOJIH.
[Tonspu3anus cBeta
84 Pemrenue 3amau
85 CBeToBbI€ ABJICHUS B IPUPOJIE
86 O00011IeHNE U CUCTEMATHU3AIUS
3HaHui o teme "OnTuka"
87 KonTponbhas padbota no teme
«OnTuka»
I'paHuIBl TPUMEHUMOCTH
88 KJIACCUYECKOM MEXaHUKHU. 3aKOHBI bu6mmoreka [IOK
AJIEKTPOMHAMUKY U PHHIIATT https://m.edsoo.ru/ff0c245a
OTHOCUTEITLHOCTH
89 ITocTynatel cieruanbHOU TEOPUU
OTHOCUTEIIEHOCTH
[IpocTpaHCTBEHHO-BpEMEHHOM
untepsai. [IpeobpazoBanus
90 Jlopenmna. YciaoBue mpuUMHHOCTH.

OTHOCUTENBHOCTH
OITHOBPEMCHHOCTH. SaMCI[JICHI/IC
BPEMCHHU U COKpalllCHUEC NJIWHBL




DHeprus u UMITYJbC

91 z 1
PENSATUBUCTCKON YaCTHUIIBI
2 umyoon pemmmORGE 1 bimorera LLOK
Y P https://m.edsoo.ru/ff0c245a
YacTULIbI. DHEPrus MOKOs
93 PaBHOBECHOE TETIIOBOE U3ITyUCHHE 1
94 3akoH cMelennsa BuHa
95 I'unoreza M. I1nanka o KkBaHTax. 1
DOTOHBI
bu6mmorexa [IOK
96 C) 1
HEPTHA 1 UMITYIEC GOTOHA https://m.edsoo.ru/ff0c245a
®orodrddext. OnbiThl A. T
97 1
CroneroBa. 3akonsl poTorddexra
VYpaBHeHue DitHIITEHA 715
98 ¢doroapdexra. "Kpacnas rpanuna” 1
¢doroaddexra
JlaBnenne cBera. OnbiTel I1. H.
99 1
JleOeneBa
100 BoiHOBEIE CBOMCTBA YaCTHII 1
Bounnbl ne bpoiinsa. [{nmuHa BOTHBI
ne bpoitns u pazmepsl 001acTi bubnuotexa [JOK
101 . 1
JIOKAJIA3AIMH JBUKYIICHCS https://m.edsoo.ru/ff0c245a
YaCTHUIIBI
102 KopnyckynsipHO-BOTHOBOM 1
Tyaau3M
103 Judpakius 37eKTPOHOB Ha 1

KpHUCTaJIax




Cnenuduka u3mMepeHuii B

104 Mukpomupe. COOTHOILIEHUS
Heomnpenenéunocreil ['eizendepra
105 Pemenue rpadguveckux 3agau
106 Pemenne pacuéTHbIX 33124
KonTponbhas pabota no remam:
107 "Ocnossl CTO", "KopnyckyisspHo-
BOJIHOBOM nyanu3m"
OnBITHI IO UCCIIEOBAHUIO
108 CTPOCHHUS aToMa. I;InaHeTapHaﬂ bubmorexa LIOK
https://m.edsoo.ru/ff0c245a
Mozenb atoma Pesepdopaa
109 [Tocrymarter bopa
110 Bunsl cnektpoB. CriekTp ypoBHEM
SHEpPIruu aToMa BOAOPOJa
111 CrioHTaHHOE ¥ BBIHYXKICHHOE
U3y4YeHUe CBeTa
112 Jlazep
Hyxnonnas monens siipa
113 I'eiizenbepra-lBanenko. 3apsia u bubnmnorexa [JOK
MaccoBoe YHcio aapa. M30Tomsl. https://m.edsoo.ru/ff0c245a
PagnoakTuBHOCTH
3aKoH paJIMOAaKTUBHOTO pachaja.
CBoiicTBa HOHNU3UPYIOIIETO
114 n3nydeHus. Bnusaue
PaMOaKTUBHOCTH Ha )KUBBIC
opranu3msl. [lozumerpus
115 DHeprust CBA3HM HYKJIOHOB B sifIpe.

Snepubie cunbl. Jledpekt maccol




sapa. SnepHblie peakuuu. SnepHbie
peakTopsl. [TpoGieMbt
YIPaBISIEMOTO TEPMOSIEPHOTO
CHHTE3a. DKOJIOTHYECKHE aCIICKThI
Pa3BUTHS SICPHON SHEPTETUKHU

116

Merto/ibl perucTpaiuu u
HCCIIEOBAHUS DJIEMEHTAPHBIX
yactull. DyHgameHTanbHbIe
B3auMozeicTBUsA. baprnonsl,
ME30HBI U JICIITOHBL.
[IpencraBnenue o CrangapTHOM
Mojienu. KBapk-ritooHHas MOJENb
aJ]pOHOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

117

®du3uka 3a npeaeaaMu
Crannaptaoit monenu. Témuas
Marepus U TEMHas SHEPTHUs.
EnuncTBO m3nyeckoil KapTHHbI
Mupa

118

DTarnbl pa3BUTHUS ACTPOHOMHHU.
3HaueHue aCTPOHOMUU

119

120

[TpruMeHUMOCTh 3aKOHOB (PU3UKH
U1 00BSCHEHUS IPUPO/IBI

KOCMHUYECKHX 00bEKTOB. MeToabl
ACTPOHOMHUYECKUX UCCIETOBAHMI

CoBpeMeHHbIE ONITHYECKUE
TEJIECKOTIBI, PAJUOTENECKOIIBI,
BHeaTMoc(epHast aCTpOHOMHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c245a




121

122

123

Bun 3Bé3nnoro He6a. Co3Be3nus,
SIpKUE 3BE3/bl, TUTAHETHI, UX
BHUIUMOE IBUKECHUE

Conueunas cuctema. CoJTHIIE.
CoHeuHast akTUBHOCTE. MIcTOUHUK
sHeprun CoJiHIIA U 3BE3T

3BE3bI, UX OCHOBHBIE
XapakTepUCTUKHU. [lnarpamma
"CreKTpagbHbINA KJIacc —
CBETHUMOCTB"

124

3Be3 bl TIIaBHOM
I1I0CJIEI0BATENBHOCTH

125

BnyTtpennee ctpoenue 3BE3 1.
CoBpeMeHHbIE PEACTABIECHUS O
MIPOUCXOKACHUHU H IBOJTIOIIUH
CoHIa u 3B€31. DTalbl )KU3HU
3BE3]T

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c245a

126

127

128

Mneunsiii [1yte — Hama
T'amaxkTuka. THUIEI raJJakTUK.
UeEpHbie AbIpHI B iApax TAIAKTUK

Bcenennas. Pacmmpenune
Bcenennoii. 3akon Xa66maa. Teopus
Bonpmioro B3peiBa. PennkroBoe
U3IIy4eHue

MacmrabHast CTpyKTypa
Bcenennon. MeraranakTuka

129

Hepeménnnie npobieMbl
aCTPOHOMHU




130

DU3NYECKUI TPAKTUKYM I10 TEME
"WccmenoBaHue MAarHUTHOT'O ITOJIS
MMOCTOSSHHBIX MAarHUTOB' MJIH
"HccnenoBanue CBOMCTB
(dbeppomMarHeTUKoB" UIu
"UccneqoBanue IeHCTBUSI
MTOCTOSTHHOTO MarHWTa Ha paMKy C
TOKOM"

131

132

133

134

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepenue cuiibl Amriepa" wiu
"N3yueHne 3aBUCUMOCTH CUJIbI

Awmmepa oT cuiibl TOKa" WK 1
"OnpeneneHue MarHUTHOU

MHIYKIIMM Ha OCHOBE U3MEPEHHUS

cuiibl Ammnepa”

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
ANEKTPOMAarHUTHOW MHIAYKIMH'" WIN 1
"OnpeneneHne HHIYKIUU

BHUXPEBOI'0 MarHUTHOTO MOJs"

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBaHue sIBIEHUS

n n
camonHaykiuu" uinu "Coopka 1
MOJIENIN HJIEKTPOMArHUTHOTO
reHeparopa"

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KoJIeOaHUN HUTSHOTO U
MIPYXUHHOTO MasiTHUKOB"




DU3NYECKUI TPAKTUKYM I10 TEME
135 "[IpeoOpa3oBanme YHEPTUU B
IIPYKUHHOM MasiTHUKE"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOr0 TOKa
yepes MoCIeJ0BaTeIbHO

136 COCAUHEHHBIE KOHAEHCATOD,
KaTyIIKy U pe3ucTop" win
"UccnenoBanue paboThI
HMCTOYHHKOB CBETA B LIETIH

MepeMEeHHOro Toka"

@uU3NYECKUN IPAKTUKYM 110 TEME
137 "N3y4yeHue napameTpoB 3BYKOBOM
BOJIHBI"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenune nokaszareis

138 MPEJIOMJICHHUS CTeKJIA" WK
"[TonydyeHne n300paxxeHus B
CHCTEME U3 IIJIOCKOT0 3epKaia u

JTAH3E"

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnmenqoBanne 3aBUCHMOCTH
139 (hOKYCHOTO PacCTOSIHHSI OT
BelIecTBa (Ha IpUMeEpEe KUIKUX
nuH3)" i "U3mepenne pokycHOro

pacCToAHNA paCCCUBAOIIUX nuH3"

140 @u3NYECKU NIPAKTUKYM IO TEME
"Habmronenue aqudpakuum,




141

142

143

144

UHTEp(EPEHITUU U MOJISIPU3ALIHH
ceera"

®u3nYECKU MPAKTUKYM 10 TEME
"OnpenesieHue UMITYJIbCA U
SHEPTUU PEIATUBUCTCKUX YACTHII
(mo dororpadusm Tpexon
3apsOKEHHBIX YaCTUIl B MATHUTHOM
nose)"

Ou3nyecKkuil MPakTUKyM O TeMe
"U3mepenue nocrosinHo [lnanka
Ha OCHOBE HCCIIEOBAHUS
dororddekra” wim "MccnenoBanue
3aBUCUMOCTH CHJIBI TOKA Yepe3
CBETOJIHMO/T OT HANpsHKEeHUs"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue cuekrpa
Pa3pekKEHHOT0 aTOMapHOIO
BOJIOpOJA U U3MEpPEHUE
noctostHHOW Punbepra"

Pu3HYeCKUil IPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
(hoHa C UCTIOJIb30BAaHUEM
noszuMerpa ninm "M3ydenue
IIOTJIOILIEHUS OeTa-4acTHI]
amoMuHuEM"

145

Pu3NYeCKUil IPAKTUKYM I10 TEME
"HabaroneHus 38€30H0T0 HeOa
HEBOOPYKEHHBIM TJIa30M C
HCIIOJIb30BAHNEM KOMIIBIOTEPHBIX




MIPUIIOKEHUN JTSl OTIPEICIICHHS
IIOJIOXKEHHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3ausi CeBepHOro MoJyIapus
U sipKHe 3BE3/1bI" WK
"Habmronenus B Teneckorn JIyH#I,
IJIaHET, TYMAHHOCTEH U 3BE3THBIX
CKOILIEHHI"

146

147

O000111eHrE U CHCTEMATHU3ALIHS
3HaHuil. Pone Gusuky u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIIMATbHON 1
ATUYECKOH chepax NesaTeIbHOCTH
yeaoBeKa

O06001eHne U cucTeMaTH3alus
3HaHuil. Pose 1 MecTo Gpu3MKHU U
aCTPOHOMHUU B COBPEMEHHOU
Hay4HOU KapTUHE MUpa

148

149

O06o001IeHre 1 CUCTEMaTH3 A
3HaHui. Ponb usnueckoil Teopun
B (hOpMHUPOBAHUH MPEACTABICHHUH O
(bu3nUecKoil KapTUHE MUPa, MECTO
(bu3nUecKoil KapTUHBI MHUpa B
0011IeM psZTy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJICTaBICHUN O IPUPOJIE
O0o001IeHNEe U CHCTEMATH3aLIHS
3HaHui 1o reMe "Kunemaruka"




150

151

O0001IeHrEe U cCUCTEMAaTU3 AU
3ganui mo reme "Kunemaruka"

O0001IeHrEe U cCUCTEMaTU3 AU
3HaHui 1Mo teme "Jlunamuka"

152

O00011IeHrE U CHCTEMATHU3aLIHS
3HaHuit no reme "CraTuka TBEpIOro
Tena'

[

153

154

155

156

O000111eHNE U CUCTEMATHU3ALIS
3HAHUH 110 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHUKe"

O00011IeHIE U CUCTEMATU3AIUS
3HaHui# 1Mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KMHETUYECKOMN
teopun"

O000I11IeHIE U CUCTEMATHU3ALIUS
3HaHUU 10 TeMe "TepMoaHaMUKa.
TemmnoBble MATUHEBL"

O060061eHre U cucTeMaTH3alus
3HAHMUU 1O TeMe "ArperaTHble
cocTosiHuA BemecTsa. Pa3oBble
nepexonpl”

157

O00011IeHNE U CUCTEMATHU3aIHS
3HAHUM 1O TeMe "DNEeKTPUIECcKoe
nose"

158

O0001IeHre 1 cCUCTEMAaTU3aIIHS
3”ganuit mo teme "TlocTOsTHHBIH
AJIEKTPUYECKUM TOK"




O0001IeHrEe U cCUCTEMAaTU3 AU

159 3HaHui 110 Teme "Toku B 1
pa3auYHbIX cpenax”
O0001IeHre U cUCTEMaTU3 AU
160 . " " 1
3HAHUH 110 TeMe "MarduTHoe noJjie
OBHIEE KOJIMYECTBO YACOB I1O
1 160 16

[TPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

I'.4 Maxumes, @usuka 10kiace, 11kmacc.Mocksa «IIpocsemnienue» 2019

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1) Bubmuoreka I{OK https://m.edsoo.ru/ff0c2572
2) http://interneturok.ru/ru
3) http://elkin52.narod.ru
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