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NOACHUTEJNIbHAA 3AINMNCKA

MporpamMmma no GuU3nMKe Ha YpoBHe cpenHero obuiero
obpa3zoBaHua paspaboTaHa Ha OCHOBE TMOJIOXKEHUN WU
TpeboBaHUN K pe3ysibTaTam 0CBOEHUA OCHOBHOM
obpa3oBaTesibHON NporpamMMmsbl, NpenctasieHHbix B ®roOC COO,
a TakXe C VYy4yétoM epepanbHon paboyven nporpammbl
BOCNUTaHMs 1 KoHuenuuu npenogaBaHusa y4ebHOro npegmeTa
«Pnsnka» B o06pa3oBaTeNbHbIX OpraHM3aumsax Poccninckon
depepaunn, peanusyloWmMx  OCHOBHble  obpa3oBaTeslbHble
NporpaMmel.

MporpaMma no Gu3nke onpegensetr obs3aTenbHoe
npegMeTHOe COoAepXaHue, YCTaHaB/MBAET PEKOMEHIOYEMYIO
NocnefoBaTeNbHOCTb U3Yy4YEeHMA TeM WU pa3fenioB y4ebHoro
npegMeTa C Y4ETOM MeXnpeLMeTHbIX W BHYTPUNPeOMETHbIX
CBSI3eN, NOrmkn y4yebHoro npotiecca, BO3pacTHbIX 0COBEHHOCTEN
obyvatowmxcs. NporpamMma no pu3snke OAET NpeacTaBfieHne o
Lensx, cogep)xaHuu, obuien ctpaterum oby4yeHms, BOCNUTaHNS
N pa3BuTUA obyvarwwmxca cpenctBamm yydebHoro npegmeTta
«DU3nKa» Ha yrnybneéHHOM ypoBHe.

N3y4yeHne Kypca pusmku yrnybnéHHOro ypoBHSA NO3BONSET
peann3oBaTb  3ada4Ynm  NpogheCCMOoHasIbHOW  OpUeHTauuu,
HanpaB/IeHO Ha Cco3JaHuWe yC/oBUM OA8 MNPOSBAEHUS CBOMX
NHTENNEKTYasIbHbIX W TBOPYECKUX CMOCOBHOCTEN KaXabIM
oby4yalomMMcsa, KOTopble HeobxoOumbl OA8  NPOAOJIKEHUS
obpa3oBaHMA B opraHmM3aumnsax NpogeccMoHabHOro
obpasoBaHMA N0  pa3/iMyHbIM  (U3NKO-TEXHUYECKUM U
NHXXEHEPHbIM CneLmasibHOCTAM,

B nporpamme no dgu3nke onpenensTca MaaHUpyemble
pe3ynbTaTbl OCBOEHMA Kypca (PU3MKM Ha YpPOBHE CpedHero
obwero  obpa3oBaHMs:  JIMYHOCTHblE,  MeTanpegMeTHbIe,
npeaMeTHble (Ha yrny6iEeHHOM YPOBHe). Hay4Ho-
MEeTOL0JIOrMY4eCcKon ocHoBoW Ans paspaboTku TpeboBaHWU K
JINYHOCTHLIM, MeTanpeaMeTHbIM N MpPeaMeTHbIM pe3y/bTaTaM
oby4yalomnxcs, OCBOMBLUMX MporpamMmy no (U3NKe Ha YPOBHE
cpenHero obuiero obpasoBaHWA Ha yraybnEéHHOM YpPOBHE,
ABNAETCHA CUCTEMHO-AeATEeNbHOCTHbIM No4Xo4.



[porpamMmMa no n3smke BKJKOYaAET:

NnaHWpyeMmble pe3ysibTaTbl OCBOEHMS Kypca (U3MKKM Ha
yrnyb6néHHOM YpOBHE, B TOM YUC/IE NMPeAMETHbIE pe3yabTaTbl No
rogam obyyeHuns;

cogepxaHune y4yebHoro npeameta «®usmka» nNo rogam
obyyeHus.

MporpamMmMa no QusnKe wnMeeT MNPUMEPHbLIA XapakTep W
MOXeT OblTb  WMCNOJAb30BaHa  y4YUTENsMU  (PU3MKKU  ONS
COCTaBJIeHNs CBOUX paboymx Nnporpamm.

[porpamMma no @QuU3nke He CKOBbIBAaeT TBOPYECKYIO
MHULUWATUBY Yy4yuTenem n npenocTaBsiieT BO3MOXKHOCTM O
peanM3aumm  pasfiNnyHbIX  MeTOoAMYeCKMX  MoAxo4oB K
npenogaBaHUIo PU3NKN Ha yraybnEHHOM ypOBHE MpuW YCI0BUK
coxpaHeHuns obsa3aTeNbHOM YacTu COAEPXKaHUS Kypca.

®du3nkKa Kak Hayka o Hambosnee obLimMx 3aKOHax MPUPOLbI,
BbICTYNas B KayecTBe y4ebHOro npegmeTa B LIKOAE, BHOCUT
CYLLECTBEHHbIN BKNa4 B CUCTEMY 3HAHMI 06 OKpy>KatoLLeM MUpe.
LLUIKONMbHbIN ~ KYypC  U3MKKM -  CUCTeMoobpasywowmn  ans
€CTECTBEHHO-HaY4YHbIX  Yy4ebHbIX  NpeaMeToB,  MOCKOJIbKY
(bm3nyeckmne 3aKOHbl Jie)XXaT B OCHOBE MPOLIECCOB M SIBJIEHUN,
n3yvyaembix xummen, buonoruen, guinyeckon reorpadmuen un
acTpoHoMuen. Wcnonb3oBaHME W aKTMBHOE MPUMEHEeHMne
(PU3NYECKUX 3HAHUI ONpenenuno xapaktep n bypHoe passutume
pa3HooOpa3HbIX TEXHOMOMMN B Cchepe IHEPreTUKN, TpaHCNopTa,
OCBOEHMA  KOCMOCa, MOJIyYeHMS  HOBbIX  MaTepuanoB C
3aflaHHbIMK CBOMCTBaMn. MN3y4yeHne (pU3MKKM BHOCUT OCHOBHOW
BKJa4 B ()OpMMpPOBaHME eCTeCTBEHHO-Hay4YHOM KapTWUHbI Mupa
obyyatollerocsi, B GOPMUPOBAHNE YMEHUN MPUMEHSATb HaY4YHbIN
MeTO[ MO3HAHWA NMPKW BbINOJHEHUN UMK Y4eOHbIX NCCeaoBaHUNA.

B ocHOBY Kypca (u3MKKM Ha YpPoBHe cpeaHero obuiero
obpa3oBaHMA  MOJIOKEH  psAd  WOEN, KOTOpble  MOXXHO
paccMaTpuBaTb KakK MPUHLWUMbI €r0 NOCTPOEHUS.

Nnes uenocTtHocTu. B COOTBETCTBUU C HEN KYPC SABNAETCH
NOrNYEeCKN 3aBepLUEHHbLIM, OH COAEPXWUT MaTepuan U3 BCeX
pa3fenos MU3MKK, BKJIKOHAET KaK BOMPOCHI KNACCUYECKOWN, TakK U
COBPEMEHHOWN hn3nKMN.



Nnes reHepanunsaunmn. B COOTBETCTBMM C HEW MaTepuan
Kypca U3NKM 0O0beaMHEH BOKPYr (PM3MYECKUX Teopuin.
Benoywmm B Kypce aBnsfeTca GopMumpoBaHMe npencTaBieHnn o
CTPYKTYPHBIX YPOBHSAX MaTepun, BeLLeCTBe 1 MoJie.

Upes rymanntapmsaummn. E€ peannsauma npennonaraet
MCNONb30BaHME TYMAHWTAPHOro noTeHumana (u3n4eckon
HayKW, OCMbIC/IEHMe CBA3N pPasBUTUA (U3NKKU C pasBUTUEM
obwecTBa, a TakXXe C MMPOBO33PEHYECKMMU, HPABCTBEHHBLIMU U
3K0JI0rnyeckmumum npobnemamu.

Upes npuknapHon HanpaBieHHOCTH. KypC GU3NKK
yrny6iEHHOr0 ypoBHS npennosaraeT 3HAaKOMCTBO C LUMPOKMM
KPYroM  TeXHUYeCKUX W  TEeXHOJIOrMYEeCKUX  MPUSIOXKEHUI
N3YYEHHbIX TEOPUN N 3aKOHOB. lpK 3TOM paccMaTPMBAKOTCH Ha
ypoBHE 00WMX npencTtaB/ieHNA U COBPEMEHHbIE TeXHU4YecKne
YCTPOWNCTBA, U TEXHONOI UMW,

NUpnes  skonorusaumm  peannsyeTcs nocpeacTsoMm
BBeLleHUNA 3JIEMEHTOB cofepxxaHus, MOCBALLEHHbIX
3K0JIOrn4yeckmnMm npobnemam COBPEMEHHOCTU, KOTOPbIE CBSA3aHbI
C Pa3BUTMEM TEXHUKU W TEXHONOIUA, a Takxe obCyxaeHus
npobnem pauMoHabHOro NpPUPOLONOoJib30BaHUS 7
9KO0JI0rn4yeckomn besonacHoCcTHL.

OcBoeHMe cogep)XaHus nporpaMmmbl Mo (U3nKe LOSKHO
ObITb MOCTPOEHO Ha MPUHUMNAX CUCTEMHO-OEATENbHOCTHOMO
noaxoga. Ana  u3nknm  peanmsauma  3TUX  MPUHLMMNOB
6asumpyeTca Ha NCMOJIb30BaHUN CaMOCTOATENIbHOr0
3KCNepuMeHTa KaK T[OCTOAHHO [encTBylowero dgakTopa
y4yebHoro npouecca. Ansa yrnybnéHHoOro ypoBHs - 3TO CMCTEMA
CaMOCTOATENIbHOr0 y4YeHn4ecKoro 3KCNepuMeHTa,
BKJIlOYAOWeEro  ()poHTasibHble  y4YeHU4YeCKMe OnbiTbl  MpwU
N3y4YeHUn HOBOro MaTepuana, nabopaTopHble paboThl 1 paboThbl
NpakTukyma. lNpu 3TOM BO3MOXHbI ABa crnocoba peanunsauyunm
(pm3nyeckoro npakTukyma. B nepBoM cnydae nMPaKTUKYM
npoBoantcs nmbo B KoHue 10 m 11 knaccos, nmbo nocne
NepBoro M BTOPOro MOJyroAunM B KaXAOM W3 3TUX KJIacCoB.
BTopon cnocob - 3To nHTerpaumnsa pabot npakTUKyma B CUCTEMY
nabopaTopHbIX pPaboT, KOTOpble MNPOBOASATCSA B npoLecce
n3yyvyeHmsa pasgena (tembl). [lpu 3ToM nop paboTtamu



NPakKTUKyMa MOHMMAeTCs CaMOCTOSATENIbHOE WCCenoBaHue,
KOTOpOe  MpOoBOAMTCA N0  PYKOBOACTBY  CBEPHYTOroO,
0606LWEHHOr0 Baa 6e3 nowaroBon UHCTPYKLMN.

B nporpamme no d¢u3nke cCuCTemMa Yy4YeHUYeckoro
3KCnepmMMeHTa, JlabopaTopHbix  paboT M MpakTUKyMa
npeacTaB/ieHa eanHbIM nepeyHeM. Boibop TemMaTukm gna sTux
BUAOB YYEHUYECKUX MpaKTmyecknx paboT ocyLiecTBnseTcs
ydacTHMKamun  obpasoBaTesbHOro  npouecca ucxoasa U3
ocobeHHOCTEN MOYPOYMHOro MJAaHWPOBAHUA U OCHALLEHUS
KabuHeTa dusukn. Tpu 3ToMm obecrneymBaeTCcs OBJlAAEHUE
obyyaloWwMMmCca yMEHUSMU MNPOBOAUTbL MPSIMble U KOCBEHHbIE
N3MEpPEHNs, NCCNefoBaHNS 3aBUCMMOCTEN PU3NYECKNX BESINYUH
1 MOCTAHOBKY OMbITOB MO NPOBEPKE NPeasIoXKEHHbIX TMNoTes.

bonbloe BHWMaHWE YAENAeTCs PEeLeHU0 PaCYETHbIX W
Ka4yeCTBEHHbIX 3afdad. [llpu 3ToM pgnd  pacyéTHbIX 3adad
NPUOPUTETOM SBASAIOTCA 3afayn C SBHO 3a[aHHOM N HESABHO
3aflaHHON (PM3MYeCcKon MoLesNblo, MO3BONAKLWMNE MNPUMEHATH
N3yYeHHble 3aKOHbl N 3aKOHOMEPHOCTU KakK M3 O4HOro pasgena
Kypca, TaK W WHTerpupys MNpuMEHeHWe 3HaHWA W3 pa3HbIX
pa3aenos. [Ona KayeCTBEHHbIX 3aga4y MNPUOPUTETOM ABNSIOTCS
3a[aHunS Ha 0bbACHeHNe/npeacKasaHne NpoTeKaHMA
(PU3NYECKUX SBNEHUA W TPOLLECCOB B OKPYXaKLWEn XU3HW,
Tpebyowmne Bbibopa Gu3nyeckon moaenn Anaa  CUTyaLuu
NPaKTUKO-OPUEHTNPOBAHHOIO XapakKTepa.

B cooTtBetctBUM C TpeboBaHmsmMm SGrocC COO kK
MaTepuabHO-TEXHMYECKOMY obecrneyeHnto y4ebHOro npouecca
KYpC u3mkn yranybnéHHOro ypoBHS Ha YpPOBHE CpedHero
obwero obpa3oBaHMA  OO/DKEH U3y4aTbCA B YCIOBUAX
npegMeTHOro kabmHeTta. B kabuHeTe U3MKU OO/KHO ObITb
Heobxoanmoe nabopaTopHoe obopynoBaHMe ANS BbINOJHEHMWS
YKa3aHHbIX B MNporpamMMe rno ¢U3NKe Y4YEHMYECKMUX OMbITOB,
nabopaTopHbix paboT u paboT nNpakTUKyMa, a Takxe
LEMOHCTpPauUnoHHoe obopynoBaHue.

JemMoHCTpaunoHHoe  obopynoBaHue  opMupyeTcs B
COOTBETCTBUM C MNPUHLMMOM MUHUMASbHOW AOCTAaTOYHOCTU W
obecneynmBaeT MOCTAHOBKY MEPEYUCNEHHbLIX B Mporpamme no
DU3nMKe  KIYEBbIX  AEMOHCTPaUMn  ANa  UCCNenoBaHUs



N3y4aemblX  SABJEHUA W NPOLECCOB, IMMUPUYECKUX U
(PyHOAMeHTasbHbIX 32aKOHOB, UX TEXHUYECKUX MPUMEHEHUN.

JNlabopaTopHoe obopyaoBaHue ans Y4EHNYECKMX
npakTuyecknx pabot dopMupyeTca B BMOE TeMaTUYECKMX
KOMMNNEKTOB 1 obecneymBaeTcsd B pacyéTe OOHOM0 KOMMJEKTa
Ha OByX  oby4awowwmxcs.  TemaTuyeckume KOMMNIEKTbI
nabopatopHoro obopyaoBaHus A0/KHbI OblTb MNOCTPOEHbI Ha
KOMMJIEKCHOM  MCMOJIb30BaHUM  QHANOrOBbIX W LUPPOBbIX
NpnbopoB, a TakXe KOMMbIOTEPHbLIX M3MEPUTESNIbHbLIX CUCTEM B
BMuAe umdposbix abopaTopui.

OCHOBHbIMM  LeNnaMn  nU3ydeHus Gusnmkn B obem
obpa3oBaHMM SBNAOTCS:

bopMMpPOBaHNE UHTEpeca U CTpeMsieHns oby4arowmxca K
Hay4YHOMY U3YYEHUIO NPUPOLbLI, Pa3BUTUE UX MHTENNEKTYaNbHbIX
N TBOPYECKMX cnocobHocTen;

pa3BuTUE NpeacTaB/IEHNA O HAyYHOM METOoAEe MO3HAHUS U
hopMupoBaHune NCCNenoBaTesIbCKOro OTHOLLEHMSA K
OKPY>KatoLLNM ABJIEHUAM;

(hopMMpPOBaHNE HAy4YHOr0 MUPOBO33PEHUSA KaK pe3ysbTaTa
N3YYEHMSA OCHOB CTPOEHMA MaTepum U QyHOAMEHTaNbHbIX
3aKOHOB (hWM3UKN;

GopMMpoOBaHNE  YMEHUW 06BbACHATL SABNEHUS C
NCNONb30BaAHNEM hr3nyveckmx 3HAHWIA n Hay4HbIX
[N0Ka3aTesbCTB;

bopMupoBaHMe npeacTaBjeHUN O poaum  (GU3NKKM  ons
Pa3BUTUA APYTrUX €CTECTBEHHbIX HayK, TEXHUKM N TEXHOIOM NN,

pa3BuUTUE NpencTaBsiEHNA O BO3MOXHbIX cepax byayien
NpoeccnoHasbHON OEeATENbHOCTU, CBSA3@aHHbIX C  (DU3NKON,
NoAroTOBKa K AasbHenwemMy 0by4eHno B 3TOM HarnpaBaeHUMN.

JocTuxeHne 3TUx uenen obecnevymBaeTca peLlleHneEM
cnefywuwmx 3afday B rpouecce M3yyYeHUs Kypca U3NMKK Ha
ypoBHe cpenHero obuiero obpa3oBaHus:

npuobpeTteHne cuctembl 3HaHUW 06 0OWMX DU3NYECKNX
3aKOHOMEPHOCTAX, 3aKOHaX, Teopusx, BKJIOYAA MEXaHUKY,
MOJIEKYNAPHYIO (DU3NKY, INEKTPOANHAMMKY, KBAHTOBYIO (PU3NKY
N 31IeMEeHTbl aCTPOU3NKUY;



hopMUpPOBaHNE YMEHUIN MPUMEHATb TEOPETMYECKNE 3HAHUS
0N 00bACHEHUS (U3MYECKUX SBAEHUW B nNpupoae u ansd
NPUHATUSA NPAKTUYECKNX PeLLeHN B MOBCEAHEBHOW XU3HU;

OCBOEHMe CnocoboB pelleHns pas3fIiNyHbIX 3afady C SBHO
3af@HHOM (U3NYECKOM MOAesnbilo, 3agad, nogpasymeBatomx
CaMOCTOATENIbHOE CO3[aHne (hU3M4eCcKonm MoAenn, afeKBaTHOW
YyCNOBUSAM 3a4a4n, B TOM YUCE 3a[a4 MHXEHEPHOr0 XxapakTepa;

NOHUMaHME (M3NYECKMX OCHOB W MPUHLINNOB LOENCTBUS
TEeXHUYECKMUX YCTPOMUCTB W TEXHONOrMYyeCKMx Mpoueccos, WX
B/IMSAAHUS Ha OKPYXXaloLWyto cpeay;

OBJlafleHne MeTodaMu CaMOCTOATESIbHOro MJaHNPOBAHUS U
npoBefeHns  (U3NYeCKUX  SKCMNEPUMEHTOB, aHaam3a MU
MHTepnpeTaumnm WHgopMaunn, onpeaeneHns [OCTOBEPHOCTU
NOJly4EHHOr o pe3yfbTaTa;

co3faHuve YCNOBUA LN PasBUTUA YMEHUA MNPOEKTHO-
nccrenoBaTesibCKOM, TBOPYECKOM OEeATENbHOCTH;

pasBUTME WHTepeca K cdepaM npodhecCnoHaIbHOM
LEeATeNIbHOCTW, CBA3aHHOM C (DU3MKOWN.

B cootBeTcTBUMN C TpeboBaHuamn ®roC COO yrnybnéHHbin
YypOBEHb U3y4yeHUs y4yebHoro npeameta «Pusmka» Ha ypoBHe
cpenHero obuwero obpa3oBaHusa BbibupaeTcs obyvarommmncs,
MJIaHUPYOLWNMU Npono/IKeHNe obpa3oBaHuA no
cneumanbHOCTAM (PU3MKO-TEXHMUYECKOro Mpouns.

Ha un3sydvyeHne usnkn (yrnybnéHHbIN ypoBEHb) Ha YPOBHE
cpenHero obuwiero obpa3soBaHus oTBoauTcs 340 4vacos: B 10
knacce - 170 yacoB (5 4acos B Hepenw), B 11 knacce - 170
4acos (5 YyacoB B Hefeno).

Mpepnaraembln B nporpamme no (U3MKe nepeveHb
nabopaTopHbIX n NPaKTUYeCKNX paboT ABJISETCA
PEKOMEHOOBaHHbLIM, Yy4uTenb Jenaet BblIbOp npoBeneHns
nabopaTopHbiX paboT M OMbITOB C YYETOM WHAUBUAOYAJIbHbLIX
ocobeHHoCTen 0byYatoLmnxcs.



COOEP)XAHUE OBYYEHMUA
10 KJIACC

Paspen 1. HayuyHbih MeTO NO3HAHUA NPUPOAbI.

du3nka - pyHoaMeHTaslbHasd Hayka O npupone. HayyHbIn
MeTOoL MO3HAHWA U MeTOoAbl NCCIef0BaHNA (PU3NYECKMX ABJIEHUN.

DKCNepuMeHT K Teopusa B Mnpouecce Mno3HaHWA MNPUPOAbI.
HabnogeHne n sKkCnepuMeHT B hn3nKe.

Cnocobbl n3mepeHus GuU3nyecknx BeanvmH (aHanoroBble U

LMppoBbLIE n3MepuTesnbHble npubopsl, KOMMbIOTEpHbIe
NAaTYNKOBbIE CUCTEMbI).
MorpewHoCTH N3MepeHnin unsnyeckunx BEINYUNH

(abconoTHasA N OTHOCUTENbHAS).

MogenumpoBaHue U3NYECKUX ABJIEHWA U NPOLLECCOB
(MaTepuanbHas TOo4Ka, abCcoNOTHO TBEPAOE Teno, uaeasbHas
XWIOKOCTb, WAOeaNbHbIN ra3, TOYeYHbIn 3apag). [unoTesa.
®U3NYEeCKNU 3aKOH, FpaHuLbl ero NpUMeHMMoCcTn. dusmyeckas
Teopus.

Ponb n Mecto u3nKu B (HOPMUPOBAHUN COBPEMEHHOW
Hay4YHOW KapTWHblI MUPaA, B NPAaKTUYECKON OEeATE/IbHOCTU NI0LeN.

YyeHn4yecknm 3KcnepuMeHT, nabopatopHbie paboTsl,
NMPaKTUKYM.

A3mMepeHne cunbl TOKa U HaNpPsSXXeHUs B LLenn NOCTOAHHOIO
TOKa MNPV MOMOLLUW aHANOroBbIX N LUGPOBbLIX N3MEPUTENbHBIX
npnbopos.

3HAKOMCTBO C uudpoBon nabopatopmen Mo U3MKe.
Mpumepbl KU3MepeHus GU3NYECKUX BeSNYUH NpPU  NOMOLLK
KOMIMbIOTEPHbIX AaTYNKOB.

Paspen 2. MexaHuKa.

Tema 1. KuHeMaTtuka.

MexaHun4yeckoe ABUXXeHwue. OTHOCKTENIbHOCTb
MexaHM4YecKoro asmxeHunsa. Cuctema oTcyeTa.

MpamMada n obpaTHaa 3a4a4m MEXaAHUKN.

Paounyc-BeKTop MaTepurasibHON TOYKW, ero npoekLmnum Ha ocu
CUCTEMbI KOOPANHAT. TpaekTopus.

MepemMelLeHne, CKOPOCTb (CpeaHas CKOPOCTb, MIHOBEHHAS
CKOPOCTb) U YCKOPEHME MaTepuanbHON TOYKKU, X NPOEKLUN Ha



OCKU CUCTEMbI KoopanHAT. CIOXKEHNE NepeMeLLEHNA U CII0XKEHNE
CKOpOCTeN.

PaBHOMepHOe W  PaBHOYCKOPEHHOE  MNPAMOJIMHENHOEe
OBMXXEHMEe. 3aBUCMMOCTb KOOPAMHAT, CKOPOCTU, YCKOPEHMSA U
NyTU MaTepunanbHOM TOYKN OT BPEMEHUN U NX FPaduKN.

CsoboaHoe napgeHue. YckopeHue cBobogHOro nageHus.
OBuxeHne Tena, OPOWEHHOro nog YrJioM K TOPU3OHTY.
3aBUCMMOCTb KOOPAMHAT, CKOPOCTU N YCKOPEHUS MaTepuaibHON
TOYKWN OT BPEMEHU N UX FPadInKN.

KpnBoaMHeNHoe OBWXKeHMe. [BMXeHne MaTepuasibHown
TOYKWN MO OKPYXHOCTWU. YrsioBas N NMHENHas CKOpocCTb. lMNepuopg
N YacTtoTa obpalleHuns. LeHTpocTpeMnTenbHoe (HopMabHOE),
KacaTenbHoOe  (TaHreHumanbHOE) W  MOJIHOE  YCKOpeHue
MaTepuaibHON TOYKMW.

TexHn4yeckne yCTPOMCTBA W TEXHOJIOrMYecKme npoLecchl:
CNUOOMETP, OBMXKEHME CHaApSdoB, LErnHble, WeCcTepEHYaTble U
PEMEHHbIE NepenaYn, CKOPOCTHbIE NUTHI.

AdeMoHcTpauum.

Mogenb CMCTeMbl OTCYETA, WIIIOCTPALNA KUHEMATUYECKNX
XapaKTEPUCTUK ABUXKEHUS.

Cnocobbl nccnegoBaHna ABMXKEHNNA.

NnnocTpauuna npenenbHOro nepexoja WM U3MepeHue
MIHOBEHHOM CKOPOCTMU.

Mpeobpa3oBaHue NBUXKEHUN C NCMNOJIb30BaHNEM
MeXaHW3MOB.

[MageHne Ten B BO34YyXe N B pa3pexeHHOM NPOCTPaHCTBeE.

HabniogeHne OBMXeHMs Tena, BpoleHHOro nog yrjioMm K
FOPU30HTY U FrOPU30OHTAIbHO.

HanpassieHne CKOpOCTU Npu ABMXXEHUM MO OKPYXKHOCTMW.

[Mpeobpa3oBaHMe yrioBON CKOPOCTN B peayKTope.

CpaBHeHMe nyTen, TPaAEKTOPWUN, CKOPOCTEN OBUXKEHUSA
OLHOr0 M TOro e Tesla B pa3HblX CUCTEMAX OTCYETA.

YyeHn4ecknm 3KcnepuMeHT, nabopatopHbie paboTsl,
NPaKTUKYM.

3y4yeHne  HepaBHOMEPHOro  ABMXKEHUA C  Lesblo
onpenesieHNss MFHOBEHHOW CKOPOCTM.



N3mepeHne YCKOpeHUs npu NPAMONMHENHOM
PaBHOYCKOPEHHOM ABVXXEHMW MO HAKJIOHHOW MJIOCKOCTH.

ccnepoBaHme 3aBUCUMMOCTM  MYTW  OT  BPEMEHW TMpwu
PaBHOYCKOPEHHOM [OBUXXEHUN.

N3mepeHne YCKOpPEeHMS csobogHoro nageHuns
(pekomeHa0BaHO MCMNOJb30BaHMe LndpoBon nabopatopun).

N3yyeHne paBuXXeHus Tena, bpOoEeHHOro ropu3oHTasbHO.
[MpoBepka rmnoTessbl 0 npsMom NPONOpPLMOHAIbHON
3aBUCUMOCTU  MeXAy [HajJibHOCTbIo TMOJETa W Ha4vaJibHOW
CKOPOCTbIO Tena.

3y4yeHne OBUXKEHMS Tesia Mo OKPYXXHOCTWU C MOCTOAHHOW
Mo MOOY/O CKOPOCThIO.

NccnepoBaHme  3aBUCMMOCTM  nepuoda  obpaweHuns
KOHWUYeCKOro MassTHUKa OT ero napamMmeTpos.

Tema 2. AnHaMuka.

MepBbl 3aKOH HblOTOHA. MHepumMaibHble CUCTEeMbl OTCHETA.
MpuHUMN  OTHOCUTeNbHOCTM  [anunes. HenHepuuabHble
CMCTeMbl OTCYETa (onpenenieHne, NpuMepsl).

Macca Tena. Cuna. MNpuHumMn cynepnosnumnm cuin.

BTopon 3akoH HbloTOHa 0J19 MaTeprasibHON TOYKM.

TpeTun 3aKoH HboTOHa A9 MaTepuasibHbIX TOYEK.

3aKOoH BCEMUPHOIr0 TArOTEHUS. DKBMBANIEHTHOCTb
rpaBUTaLNOHHON N NHEPTHOW MacChl.

Cuna TSXKecTu. 3aBUCMMOCTb YCKOPEHWS CBODOOAHOrO
nageHna oOT BbICOTbl Hapg MNOBEPXHOCTbIO TMJlaHeTbl W OT
reorpadnyeckon LWMPOThl. [BMXeHNEe HebecCHbIX Ten un ux
CNyTHUKOB. 3akoHbl Kensnepa. lNepBas KocMmnyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH [yka. Bec Tena. Bec Tena,
LBVKYLLErocs C yCKOpeHumeM.

Cuna TpeHuna. Cyxoe TpeHune. Cnna TPEHUS CKOJIbXXEHUS U
cuna  TpeHma  nokodA.  KoapuumeHT  TpeHua.  Cuna
COMPOTMBJIEHNSA NPW OBVXEHUN TeNa B XUOKOCTU Unun rase, eé
3aBUCMMOCTb OT CKOPOCTM OTHOCUTENIbHOIO ABVXXEHUS.

[asneHue. f'mgpoctaTnyeckoe pasneHune. Cuna Apxumega.

TexHn4yeckne yCTPOMCTBA W TEXHOJIOrMYeckme npoLecchl:
NOALUWMHUKIN, ABMXKEHNE NCKYCCTBEHHbIX CMYTHUKOB.

JleMoHCcTpauum.



HabniogeHne  OBMXXEHMA Ten B MHepuMasbHbIX U
HenHepumasbHbIX CUCTEMAX OTCYETA.

MPUHUMA OTHOCUTENLHOCTH.

KayeHne OByX UWINHAPOB WM LUAPOB pPa3HOM MacChbl C
OOVMHAKOBbIM  YCKOpPEHWEM OTHOCUTESIbHO HenHepumasibHON
CUCTEeMbl OTCYETA.

CpaBHeHMe paBHOOENCTBYOWEN NPUSIOXKEHHbBIX K Teny Cun
C Trpou3BefeHMemM MacCCbl Tesa Ha ero YCKopeHue B
NHepLMasibHON CUCTEMEe OTCYETA.

PaBeHCTBO cun, BO3HUKAOLLMNX B pesyfbTaTe
B3aMMOOENCTBUSA Ten.

i3mepeHne macc no B3aMMogenCcTBUIO.

HeBecoMoCTb.

Bec Tena npun yCKoOpeHHOM NnoabeMe 1 NageHuu.

LleHTpobe)XHble MeXaHW3Mbl.

CpaBHeHMe CUN TPEeHUS NOKOS, Ka4eHUS N CKOJIbXKEHUS.

YyeHn4ecknm 3KcnepuMeHT, nabopatopHbie paboTsl,
NPaKTUKYM.

3mMepeHne paBHOLENCTBYIOWENA CWUJT NPU  OBUKEHUN
Bbpycka No HakJIOHHOW MJIOCKOCTH.

[MpoBepKa rmnoTesbl 0 HE3aBUCMMOCTIN BPeMeHU LABUXKEHUS
BbpycKa No HaKJIOHHOW MAOCKOCTW Ha 3aJaHHOe pacCTosiHME OT
ero Maccol.

iccnepoBaHme 3aBUCMMOCTU CUT YMPYrOCTW, BO3HUKAKLLNX
B NPY>XMHE 1 pe3nHoBOM obpasue, 0T ux gedopmauuu.

3y4yeHne [OBUXKEHUS CUCTEMbl TeJs, CBA3aHHbIX HUTbLIO,
nepeknHyTon Yyepes nérkum 61oK.

N3mepeHne KoapuuneHTa TpeHUsa rno BesinvynHe yriaoBoro
KoahpuumeHTa 3aBnUCMMOCTm Frp(N).

NccnepoBaHme asmxeHns Bpycka no HaKJIOHHOW MAOCKOCTK
C NepeMeHHbIM KO3 (PULMEHTOM TPEHUS.

3yyeHne ABMXEHUA rpy3a Ha Basly C TpeHuneM.

Tema 3. CtaTtuka TBEépAOro Tena.

AbconoTHO  TBEpHoe  Teno. [MocTynaTenbHoe 7
BpallaTesibHOe [OBWXeHWe TBEpaoro Tena. MOMEHT Cuibl
OTHOCUTESIbHO OoCW BpaweHus. [nedvo cunbl. CnoxxeHue cun,
NPWJIOXKEHHbIX K TBEPAOMY Teny. LleHTp Ta)XecTun Tena.



YcnoBus paBHOBeCUS TBEPLOro Tena.

YcTonymBoe, HeycTon4meoe, bespas3nnyHoe paBHOBECKE.

TexHn4yeckne yCTPOMCTBA W TEXHOJIOrMYecKkme npoLecchl:
KPOHLUTENH, CTPOUTENbHbIN KPaH, peLléTyaTble KOHCTPYKLUNN.

AdeMoHcTpauum.

Ycnosua paBHoBecus.

Buabl paBHoBecCKs.

YyeHnyecknm 3KcnepuMeHT, nabopatopHbie paborsl,
NPaKTUKYM.

ccnepoBaHme yCnoBMW  paBHOBECUS TBEPLOro Tena,
MMeloLLLero oCb BpalleHus.

KOHCTpynpoBaHMe KPOHLLITENHOB 1 PACYET CUJ1 YNPYrocTu.

N3y4yeHne yCTOMYMBOCTM TBEPLAOro Tesa, WUMeLWero
naowab onopsl.

TeMa 4. 3aKOHbI cOXpaHeHUss B MexaHuKe.,

AMnynbC MaTepuasbHOM TOYKM, CUCTEMbI MaTepuasibHbIX
To4yek. LleHTp Macc cncTteMbl MaTepuanbHbIX To4YeK. TeopeMa 0
LOBVXKEHUN LIeHTpa Macc.

AMnynbC cunbl 1 nsMeHeHne nMnynbca Tena.

3aKOH COXpaHeHns nMnynbea.

PeakTuBHOE ABUXKEHMe.

MOMEHT nMnynbCca MmaTepuasbHOM TOYKW. NpeacTaBneHme o
COXPaHEHNN MOMEHTa UMIMYJibCa B LLleHTPasIbHbIX MNONAX.

PaboTa cuibl Ha MaJioM M Ha KOHEYHOM MepeMeLLEeHNN.
[pachuyeckoe npencrabneHne paboTbl CUAbI.

MOLWHOCTb CUSIbI.

KnHeTnyeckas saHeprua matepuasbHOM To4Ykn. TeopeMa 06
N3MEHEHUN KNHETMYECKOWN SHEPrnn MmaTeprnasibHOM TOYKMN.

[MoTeHuManbHblE n HenoTeHUNanbHble CUJIbI.
MoTeHumanbHas 3Heprusa. [loTeHUWanbHasa 3Heprua ynpyro
nedopMNpPOBaHHON MPYXXWUHbI. [MoTeHUManbHas 3Heprus Tesa B
O4HOPOAHOM rpaBuUTaLMOHHOM none. lNoTeHuManbHasa 3Heprus
Tena B rpaBUTALMOHHOM MoOJie OOHOPOOHOro wapa (BHyTpU U
BHe wWwapa). Brtopas KocMmMyeckas  CKOPOCTb.  TpeTbA
KOCMMYecKasa CKOPOCTb.



CBA3b paboTbl HenoTeHUMasbHbIX CUI C WU3MEHEHWEM
MEXaHWYeCKON 3SHEPrum CuUcTembl Tesl. 3aKOH COXPaHeHus
MeXaHW4YeCKOW SHepPrun.

Ynpyrve n Heynpyrme CTOJIKHOBEHUS.

YpaBHeHne bepHynam ond npeanbHONM XUOKOCTU Kak
CNefCTBME 3aKOHA COXPaHEHNA MeXaHNU4YeCKOW 3Hepruum.

TexHn4yeckne ycCTpouCTBa N TEXHOJIOrMYeCcKne npoueccol:
LOBV)XEHMEe pakeT, BOLOMET, KOMEP, MPYXWUHHbLIN MNUCTONET,
FMPOCKOM, YUrypHOe KaTaHMe Ha KOHbKax.

JleMoHCcTpauum.

3aKOH COXpaHeHns nMnynbea.

PeakTuBHOE OBUXKEHMe,

N3mepeHne MOLLHOCTK CUSIbI.

AI3mMeHeHWe 3Heprumn Tena nNpu cosepuieHnn paboTsl.

B3anMHble npeBpalleHns KMHETUYECKON U NMOTeHUMaIbHOW
SHeprun npu L[encTBMU Ha Tesio CUJbl TAXKEeCTU U CUJibl
YyNpyrocTtu.

CoxpaHeHue 3Heprun npun ceobogHOM NaaeHunn.

YyeHnyecknm 3KcnepuMeHT, nabopatopHbie paborsl,
NPaKTUKYM.

3mepeHne nMmnynbca Tesa no TOPMO3HOMY MyTH.

i3mepeHmne cnnbl TAru, CKOPoCTU MOLENN dNeKTpoMobuns v
MOLLIHOCTW CUJbI TAMN.

CpaBHeHMe N3MEeHEHNSA UMNyJbCa Tesa C UMMYbCOM CUJbI.

iccnepoBaHMe  COXpaHeHUs  uMMnynbCa MNpu  yrnpyrom
B3aMMOLENCTBUN,

i3mepeHne KMHETUYECKOW 3Heprum Tesa rno TOPMO3HOMY
nyTw.

CpaBHeHMe N3MeHeHUsa NoTeHUMaIbHON SHepPrun rnpy>XuHobl
C paboTomn cunbl TpEHMS.

OnpeneneHne paboTbl CUAbI TPEHWUS MNPU OBMXKEHUN Tena
MO HaKJIOHHOW MJIOCKOCTW.

Pazpen 3. MonekynsapHas cdu3uka 7
TepMoAMHaMHUKa.

Tema 1. OCHOBbI MONIEKYIIPHO-KUHETUYECKOU TEOPHUH.

OCHOBHbIe NOJIOXKEHMWSI MOJIEKYJIIPHO-KMHETUYECKON Teopun
(MKT), mnx onbiTHoe o6ocHoBaHMe. Ouddy3ua. BpoyHOBCKoOe



LOBVKeHMe. XapaKTep [OBUXXEHMS W B3auMOOenCTBMA 4acTul,
BellecTBa. Mogenn CTpOeHNs ra3os, XUAKOCTEN N TBEPLbIX Ten
N 0bbACHEHME CBOWCTB BeLWECTBa Ha OCHOBE 3TUX MOLEsNen.
Macca u pa3mepbl Monekyn (aTomoB). Konn4ecTBO BellecTBa.
MNocToaHHada ABoragpo.

TennoBoe paBHOBecue. TemnepaTypa W cnocobel eé
n3mepeHuns. LLikana temnepatyp Lenbcus.

Mogenb mpeanbHOro rasa B MOJEKYJIAPHO-KMHETUYECKOW
Teopun: YacTuubl ras3a OBUMXKYTCA  XaOTU4eCKM U He
B3aVMOLENCTBYIOT APYr C APYrom.

[@30Bble 3aKOHbl. YpaBHeHWe MeHpeneeBa-KnanenpoHa.
AbcontoTHas TemnepaTypa (wkana TemnepaTyp KenbBuHa).
3akoH [anbToHa. W3onpoueccbl B uaeasibHOM ras3e cC
MOCTOSAHHbIM KONM4eCTBOM BelllecTBa. [pacmnyeckoe
npeacTaB/ieHNe N30MPOLLEeCCOB: N30TepMa, n3oxopa, nsobapa.

CBA3b Mexay [aBsieHneM WU CpefHen KUHEeTUYeCKow
3Heprnen nocTynaTesibHOro TEMJIOBOr0 [OBUXKEHUA MOJIEKY
noeanbHOro rasa (OCHOBHOe ypaBHEHME  MOJIEKYSAPHO-
KMHETNYeCKON Teopun naeasnbHOro rasa).

CBaA3b abconoTHOM TemnepaTypbl TepPMOANHAMUYECKON
CUCTEMb co cpenHen KUHETMYEeCKON Hepruen
NOCTYynaTesIbHOro TEM0BOro ABMXXEHMSA €€ YacTuL,.

TexHn4yeckne ycTpouCTBa N TEXHOJIOrMYeCcKmne npoueccol:
TepMomMeTp, bapomeTp, NosyYyeHme HaHOMaTepPUaos.

AdeMoHcTpauum.

Mopgenun ABMXeHNS 4acTuL, BelecTsa.

Moaenb OpOyHOBCKOIro ABUXKEHMS.

Buoeoponmk € 3anucbio  peasibHOro  BPOyHOBCKOro
LBVXEHUS.

Ondhdy3msa xuokocten.

Mogenb onbiTa LUTepHa.

MpuTaXeHne Monekyn.

Mogenun KpucTaan4yecknx peLleTok.

HabniogeHne n nccnegosaHmne n3onpoLeccos.

YyeHnyecknm 3KcnepuMeHT, nabopatopHbie pabortsi,
NPaKTUKYM.



iccnepoBaHmMe  npouecca  yCTaAHOBJIEHUA  TenJoBOro
paBHOBeCUa npu TensoobmeHe MexAay ropsyen M XO0N04HOW
BOLOM.

3y4yeHne wn30TEpMUYECKOro rnpouecca (pekomeHOOBaHO
ncnosib3oBaHme undgposon nabopatopun).

N3y4eHne n3oxopHoOro npouecca.

3y4eHme n3obapHoro npouecca.

[poBepKa ypaBHEHNA COCTOAHNS.

Tema 2. TepMmoanHaMuka. TensnoBbie MaLLUHNHbI.

TepmoanHamnyeckasa (TH) cuctema. 3agaHue BHELUHUX
yCNnoBun pss  TepMOAMHAMUYECKOM CUCTeMbl. BHelHue u
BHYTPEHHMe napameTpbl. [lapameTpbl TepMOANHAMUYECKOW
CUCTEMbl KakK CpefiHMe 3HaYeHus BeJINYMH, OMUChbIBaKLWMX eé
COCTOSAAHME Ha MMKPOCKOMNYECKOM YPOBHE.

Hynesoe Havano TepmoguMHamumku. CamMonpon3BosibHas
penakcaums TepMOAMHAMUYECKOW CUCTEMbl K TenJioBoMy

PaBHOBECUIO.
Mogenb uaeanbHOro rasa B TepMOAWHAMMKE - CUCTEMa
YPaBHEHUN: ypaBHeHMne MeHnoeneesa-KnanenpoHa 7

Bblpa)KeHne O/ BHYTPEHHEN 3HEPrun. YCNoBus NpMMeHNMOCTH
3TOM MOJe/NIN: HM3KaA KOHLEeHTpauua 4YacTuu, BbICOKME
TemnepaTypbl. BblpaxeHune  and  BHYTPEHHEW  3SHepPruu
OLLHOATOMHOI0 MaeasibHOro rasa.
KBa3ncrtaTtnyeckme n HectaTuyeckme npoLecchl.
dnemeHTapHaa paboTta B TepMOAMHaMUKe. BblumcneHume
paboTbl Mo rpaduky npouecca Ha pV-anarpamme.
Tennonepenadya Kak Cnocod W3MEHeHUs BHYTPEHHEeN
SHEPrun TepMoAMHAMUYECKON cucTembl 6e3  coBepLueHus
paboTbl. KOHBEKLNSA, TEMAONPOBOAHOCTb, U3JlyYEHME.
KonnyectBo TensoThbl. TenJOEMKOCTb Tena. YOenbHas W
MONAPHAA TENJ0EMKOCTM BewecTBa. YpaBHeHne Manepa.
YoenoHasa TensoTa cropaHus TornamBa. PacyéT Kosam4vecTsBa
TennoTbl npu Tennonepepade. [loHaTne 06 aguabaTHOM
npoLiecce.
MepBbli 3aKOH TepMOAWHAMUKW. BHYTpeHHAS 3Heprus.
KonnyectBo TennoTel M paboTa Kak Mepbl WU3MEHEeHUs
BHYTPEHHEN SHEPrun TepMOANHAMNYECKON CUCTEMBI.



BTopon 3akKOH TepMOAMHAMUKW  OJ1I1  PaBHOBECHbIX
NpoLeccoB: 4Yepe3  3aflaHHOE  pPaBHOBECHOE  COCTOsHME
TepMOANHAMNYECKON  CUCTEMBbI  MPOXOAUT  €AUHCTBEHHas
agvabaTa. AbcontoTHas TemnepaTypa.

BTopon 3akKOH TepMOOMHAMUKKM ONA HEePaBHOBECHbIX
NpoOLECCOB: HEBO3MOXXHO MepedaTb Tennaoty oT 6onee
XxonogHoro Tena K 6onee Harpetomy 6€3 KOMMEHCaLuu
(Knay3wnyc). HeobpaTumocCTb NpMpOAHbLIX NPOLECCOB.

MpuHUMNbI 4ENCTBUA TenoBbIX MawnH. KM,

MakcumanbHoe 3HadeHune KIA. LUmkn KapHo.

JKOJIOrNYyeCcKne  acrnekTbl  WUCMOJIb30BaHWUS  TEnJOBbIX
nsuratenen. TennoBoe 3arpsa3HeEHNE OKPYXKatoLLen cpenbl.

TexHn4yeckmne yCTpoNCTBa W TEXHOJIOrMYECKMe npoLEecChl:
XONOANNBHUK, KOHAWLUMOHEP, AOu3eNbHbin U KapOopaTOPHbIN
oBuratenn, napoBas TypbuHa, nMOAy4YeHMEe CBEPXHU3KUX

TeMmnepaTyp, yTuan3saumnsa «TEnI0BbIX» 0TX00B C
NCMoJib30BaHNEM TEenao0Boro Hacoca, yTunan3saumnsa
broopraHmyeckoro TonamMBa [Aad BblpaboOTKM «TensoBOM» W
3/IeKTPO3HEpPruun.

JleMoHCcTpauum.

3meHeHune TemnepaTypsl npu agnabaTnyeckom
paclwnpeHnn.

Bo3gyLiHoe OrHmBo.

CpaBHeHMe yaesnbHbIX TEMJIOEMKOCTEN BELLECTB.

Cnocobbl N3MEHEHNS BHYTPEHHEN SHEPT UM,

Nccneposanme agnabaTHoro npoecca.

KoMnboTepHble MOLENN TEMNNOBLIX ABUraTeNen.

YyeHnyecknm 3KcnepuMeHT, nabopatopHbie paborsl,
NPaKTUKYM.

i3mepeHune yaensHOM TENN0EMKOCTH.

ccnepoBaHme npouecca oCTbiBaHUA BeLLEeCTBa.

NccnepoBaHne agmnabaTHOro npouecca.

3yvyeHne B3aMMOCBA3M  3SHEPrum  MexMOJIeKyJISPHOIro
B3aMMOLENCTBUSA 1 TeMNEPATYyPbl KUMEHNS XXULKOCTEN.

Tema 3. ArperatHble COCTOSIHUA BeLuecTBa. Pa3oBbie
nepexoanbl.



[Mapoobpa3zoBaHne U KoHAeHcauus. icnapeHne n KnneHme.
YnenbHas TennoTa napoobpasoBaHus.

HacbllWeHHble W HeHacblweHHble napbl. KayecTBeHHas
3aBUCMMOCTb MJIOTHOCTW U [OaABJIeHMS HacCbIWEHHOro napa oT
TemnepaTypbl, WX HE3aBUCUMOCTb OT O0OBEMa HACLILEHHOIO
napa. 3aBUCMMOCTb TeMnepaTypbl KWMeHWs OT [aBJIeHUA B
XNIOKOCTN,

BnaxHocTb Bo3gyxa. A6CONOTHas W OTHOCMTEsbHas
BJTAXKHOCTb.

TBépooe Teno. Kpuctananyeckme wn amMopdHble Tena.
AHM30TpONUSA CBOWNCTB KpWUCTansios. [MhaBneHune 7
KpucTanamsauus. YaoenoHasa TennoTa nnasneHns. Cybnmmayms.

Nedopmaunm TBEPAOro Tena. PacTaXeHune wn CxaTue.
Caosur. Mogynb HOHra. Mpegen ynpyrux geopmaunn.

TennoBoe paclWMpeHne XUAKOCTEW W TBEPObLIX Ten,
06bEMHOE K NMHENHOEe paclnpeHne. AHFrapMOHU3M TernJoBbIX
KonebaHMM YacTul BewecTBa Kak MNpWUYnMHa  TEnaoBoro
pacwmpeHns Ten (Ha Ka4eCTBEHHOM YPOBHE).

[Mpeobpa3oBaHue 3Heprum B ha3osbiX Nepexonax.

YpaBHeHue Tennosoro 6anaHca.

[loBepXHOCTHOE HaTAXeHue. KoaphnuneHT
MOBEPXHOCTHOr0 HaTSAXXeHus. KannnnapHble ABJIEHUA.
[laBnieHMe nNoAa WUCKPUBNEHHOM MOBEPXHOCTbI XUAKOCTW.
®opmyna Jlannaca.

TexHn4yeckne yCTPOMCTBA W TEXHOJIOrMYeckme npoLecchl:
XWIOKNE KpUcTansbl, COBPEMEHHbIE MaTepuaJibl.

JleMoHCcTpauum.

TennoBoe paclinpeHue.

CBOWMCTBA HaCbILLEHHbIX NapOB.

KnneHune. KnneHne npu NOHMXeHHOM OaBAEHUMN.

3mepeHne cuibl MOBEPXHOCTHOIO HATSAXXEHUS.

OnbITbl C MblJIbHLIMW MJIEHKAMMU.

CMaymBaHue.

KanunnapHbole aBneHuns.

Mogenm HeHbIOTOHOBCKOM XXUOKOCTMW.

Cnocobbl M3MepeHNs BIAXKHOCTN.



ccnepoBaHme HarpeBaHUA 7 nnaBJiIeHNS
KPUCTa/IM4eCKoro BellecTBa.

Buabl pedopmaunn

HabnogeHne Manbix gegopmauni.

YyeHnyecknm 3KcnepuMeHT, nabopatopHbie paborsl,
NPaKTUKYM.

3y4eHne 3aKOHOMEPHOCTEN NCMAaPEHNS XUOKOCTEN.

3mepeHune yaenbHOW TennoTbl NaaBJeHns nbaa.

A3y4eHne CBONCTB HaCbILLEHHbIX NapoB..

3mepeHne abCoONMOTHOM BAAXXHOCTU BO3AyXa W OLIEHKA
MacCCbl MapoB B MOMELLEHWNMN.

N3mepeHne KoahpuuneHTa NnoBepXHOCTHOrO HAaTAXKEHUA.

N3mepeHne moayna KOHra.

NccneposaHne 3aBucuMMocTn  gedopmaumnm  pe3nHOBOro
obpa3ua OT NPUIOXKEHHOWN K HEMY CUJIbI.

Pazpen 4. dneKrpogauHaMuka.

Tema 1. dneKTpnyeckoe nosne.

dNeKTpulaums Ten nU eé nNpPosBJIEHUSA. DNEeKTPUYECKUN
3apan. [lBa BuOa 3NeKTpuYeckux 3apanos. [poBOgHUKWK,

AN3NIEKTPUKM 7 NONYNPOBOLHUNKMN. DNeMeHTapHbIN
INEKTPUYECKMIA 3apsad. 3aKOH COXPaHEHUs 31eKTPUYecKoro
3apsaaa.

B3aumopenctene 3apsanoB. ToyeyHble 3apsadbl. 3akKOH
KyJsioHa.

dnekTpnyeckoe nose. Ero gencTeme Ha 3NeKTpu4eckue
3apaabl.

Hanps»>XEHHOCTb 3neKTpuyeckoro nons. lMpobHbin 3apsag.
JIVHUM  HaNPSXXEHHOCTWU 3nekTpuyeckoro nonga. OgHopogHoe
3JIEKTPUYEeCcKoe none.

[NoTeHUMaNbHOCTb 3JIEKTPOCTAaTUYeCKOro noss. Pa3HOCTb
NOTEHLWANIOB M Hanps>eHue. NoTeHUWa lbHAaa 3HepPrua 3apsaga
B 3JIEKTPOCTaTU4eCKoM nose. MNoTeHuman sNekTpocTaTU4eckoro
nonsa. CeBA3b HAMPSXEHHOCTW MONA N Pa3HOCTM MOTEHUMANO0B
0N 3N1eKTpoCTaTUYeckoro nonas (Kak OOHOPOOHOro, Tak M
Heo4HOPOAHOr0).

MpUHUKXN CYyNnepno3nLmn SNEKTPUYECKUX MOJIEN.



Mone To4e4yHoro 3apsna. [lonie paBHOMEPHO 3aPSXKEHHOM
cepbl. MNone paBHOMEPHO 3apsXKeHHOro no 06bEmMy wwapa. Mone
PAaBHOMEPHO 3apsXKeHHON OeCcKOHeYHOMW MNNOCKOCTU. KapTuHbl
JINHUIA  HAMPsXKEHHOCTU 3TUX MOJIEN WU 3SKBUMNOTEHLMNANbHbIX
NOBEPXHOCTEN.

[NpOBOOHUKN B  3N1E€KTpoCTaTU4eCcKoM nose. Ycniosue
pPaBHOBECUS 3apsai0B.

AN3NeKTpuKm B 3JIeKTPOCTaTNYECKOM nosne.
InanekTpnyeckas NpoHNLL@eMOCTb BellecTBa.

KoHOaeHcaTop. DNEKTPOEMKOCTb KOHLeHcaTopa.
DNEKTPOEMKOCTb MIOCKOro KOHAEHCcaTopa.

MNapannenbHoe coefjunHeHune KOHZLeHCaTOpOB.

MocnenoBaTesibHOE COeMHEHME KOHOEHCATOPOB.

JHeprus 3aps>XeHHoOro KoHgeHcaTopa.

[BUXeHne  3apsHKEeHHOM  YacTuubl B OLHOPOAHOM
NEKTPUYECKOM MOJIe.

TexHn4yeckne yCTPoOMCTBA W TEXHONOrMYEeCKMe npoLecchl:
3N1EKTPOCKON, 3JIEKTPOMETP, 3INEeKTPOoCTaTUYeCKad 3aluuTa,
3a3emMsieHne anekTponpmnbopos, KOHAEHCATOPLI, reHepaTop BaH
ne ['paada.

AdeMoHcTpauum.

YCTPONCTBO M NPUHLNN OENCTBUS d1eKTpoMeTpa.

DNeKTPUYeCKoe rnoJsie 3apsXKeHHbIX LapNKoB.

DNeKTPUYeCcKoe nosie AByX 3apsEHHbIX NIACTUH.

Mogenb 3neKTpoCTaTU4eCKoro reHepaTtopa (BaH pe
paada).

[MPOBOAHUKN B SNEKTPUYHECKOM MOJE.

DNeKTpocTaTuyeckas 3alura.

YCTPONCTBO W [OEeNCTBME KOHAEHcaTopa MOCTOSAHHOM W
nepeMeHHOon EMKOCTH.

3aBUCUMOCTb INEKTPOEMKOCTU MJIOCKOr0 KOHAEHcaTopa oT

naoWanan  NJACTUH, PACCTOAHUS  MeXay  HUMU "
OVN3NIeKTPUYECKON MPOHNLAEMOCTMN.

JHeprus 3NEKTPNYECKOr0 nons 3apSXKEHHOr 0
KOHAEeHcaTopa.

3apsAOKa 1 paspaaka KoHOeHcaTopa Yepes pesncTop.



YyeHn4ecknm 3KcnepuMeHT, nabopatopHbie paboTsl,
NPaKTUKYM.

OueHKa cun B3auMOLENCTBUA 3apPSAXKEHHbIX Tes.

HabniogeHne  npeBpalleHUss  dHEePrum  3apsKEeHHOro
KOHOEHCATopa B 3Hepruo n3siy4yeHns CBEeToANOAA.

3y4yeHne npoTekaHMa TOKa B Uenu, colepxxalen
KOHOeHcaTop.

PacnpeneneHune pasHOCTW NOTEHLUMAJOB (HAanpsXXeHns) npu
nocnefosaTesibHOM COeVUHEHNN KOHOEeHCaToPOB.

ccnepoBaHme paspsna KoHOeHCATOpa Yepes pesncrop.

TeMma 2. NNOCTOAHHbIA 3/1€KTPUYECKHUH TOK.

Cnna ToKa. MNoCTOAHHbIN TOK.

YcnoBms CyLLeCTBOBAHWSA MOCTOSHHOINO 3JIEKTPUYECKOro
Toka. IcTovHnKKM ToKa. HanpsxeHue U n 3C €.

3akoH Oma and yvyacTKka uenu.

dneKTpnyeckoe COMpOTMBJIEHNE, 3aBUCMMOCTb
COMPOTMBJIEHNA OOHOPOLHOr0 MPOBOAHMKA OT €ero OJuHbl W
MaoWaan ronepeyvyHoro ceyeHusa. YaenbHoe COMPOTUBJIEHNE
BeLlecTBa.

MocnenoBaTesibHOE, napannesbHoe, CMeLLaHHoe
coefinHeHne NPOBOLHWNKOB. PacyeTr Pa3BeTBJIEHHbIX
INEeKTpUYeckmx Lenen. MNpasmnna Knpxrodga.

PaboTa anekTpu4eckoro Toka. 3akoH xoyns-JleHua.

MOWHOCTb 3N1eKTPUYeCKOro TOKa. TensoBafd MOLLHOCTb,
BblAesifeMas Ha pe3ncTope.

2[1C n BHyTpeHHee ConpoTMBAEHNE NCTOYHMKA TOKa. 3aKOH
Oma [n1s nosHOW (3aMKHYTOW) 3/1eKTpuYeckon uenn. MowHOCTb
NCTOYHMKA TOKa. KOPOTKOE 3aMbiKaHue.

KoHaeHcaTop B Lenu NoCTOAHHOI0 ToKa.

TexHn4yeckne yCTpouUCTBa N TEXHOJIOrMYeCKmne npoueccol:
amrnepMmeTp, BOJILTMETP, PeocTaT, CYETYMK DNEKTPUYECKOW
3Hepruu.

JleMoHCcTpauum.

Ai3mepeHne cusbl TOKa U HanpsxeHus.

iccnepnoBaHme 3aBUCMMOCTM CUJbl TOKA OT HaMpsXeHus
L9 pe3ncTopa, SlaMnbl HaKanMBaHUA 1 CBETOAMOA.



3aBUCMMOCTb COMPOTUBNEHUSA LMINHOPUYECKNX
NPOBOAHMKOB OT [OJINHbI, MJIOWAAN MOMepevyHoro cevyeHUs wu
MaTepuana.

NccnepoBaHme 3aBUCMMOCTU CUJIbl TOKa@ OT COMPOTUBJIEHUS
NpW NOCTOAHHOM HaMpPSAXeHUN.

Mpamoe  un3mepeHme  IOC. KopoTkoe  3aMblkaHue
ralbBaHM4YeCKOro  3JlIeMeHTa W OuUeHKa  BHYTPEHHero
COMPOTUBNEHNS.

Cnocobbl coeanHeHNsa NCTOYHNKOB Toka, I[C baTapen.

iccnepoBaHMe pa3HOCTU MOTEHLWANoB Mexay MoJitocaMu
NCTOYHMKA TOKa OT CWJIbl TOKA B LIEMMN.

YyeHnyeckunm 3kcnepuMmeHT, nabopatopHbie pabortsl,
NPaKTUKYM.

AiccnepoBaHme CMeLWaHHOro coefMHeHNS Pe3nCcTopoB.

3mMepeHne yaenbHOro CONpoTMBIIEHNS NPOBOAHNKOB.

NccnepoBaHme 3aBUCMMOCTU CUJIbl TOKA OT HaMpsXeHus
ONA naMnbl HaKaJMBaHUS.

YBenn4yeHue npenena n3mepeHuns amrnepmMeTpa
(BonbTMETpA).

N3mepeHune 2C 1 BHYTPEHHEro CONPOTUBIIEHNA NCTOYHNKA
TOKa.

NccneposaHme  3aBucmmoctn S0C  ranbBaHWYeCcKoro
3JIEMEHTA OT BPEMEHU NPUN KOPOTKOM 3aMblKaHUN.

iccnepoBaHme pa3HOCTU MOTEHLWANoB MeXxay MoJitocaMu
NCTOYHMKA TOKa OT CWJIbl TOKA B LIEMMN.

NccneposaHme  3aBUCMMOCTMU NOJIe3HOM MOLLHOCTW
NCTOYHMKA TOKa OT CWJIbl TOKA.

TeMa 3. Toku B pa3/sIndHbIX cpenax.

JNeKTpuyeckas NPOBOAMMOCTb  Pa3/INYHbIX  BELLECTB.
DNEKTPOHHAA NPOBOAUMOCTb TBEPAbIX MEeTasIoB. 3aBUCUMOCTb
COMpPOTUBNEHNSA MeTaslsioB oT TemnepaTypsbl.
CBepxnpoBOANMOCTb.

DNEKTPUYECKNU TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHbIX
My4KOB.

MonynpoBOgHUKMN. CobcTBeHHas 7 npuMecHas
NPOBOAMMOCTb MONYNPOBOAHMKOB. CBOWCTBa p-n-nepexona.
MonynpoBoaHNKOBLIE MPUBOPHI.



DNEKTPUYECKNA TOK B 3JIEKTPOSUTAX. INEKTPOINTUYECKAS
ouccoumnauna. dneKTpoans. 3akoHol apanes oaa 37eKTposmsa.

dNeKTpu4yecknn ToK B rasax. CaMOCTOATENbHbIA U
HEeCaMoOCTOATENbHbIN pa3psaa. Pa3nnyHble TUNbI
CaMOCTOATeNbHOr0 pa3spasa. MonHu4. MNna3sma.

TexHn4yeckne yCTPOMCTBA W MNpPaKTUYECKoe MPUMEHEHMe:
rasopaspsafHble namnel, 3N1EKTPOHHO-/Ty4€eBas TpyOKa,
NoJlyNnpoBOAHNKOBLIE Mpubopbl: Anoa, TpaH3UCTop, ¢goToamnog,
CBeTOAMOL, TranbBaHWKA, paUHMPOBaAHME MeaW, BbINJABKa
aJIIOMUHUSA, NIEKTPOHHAA MUKPOCKOMMS.

JleMoHCcTpauum.

3aBUCUMOCTb COMPOTMBIIEHNS METaJIIOB OT TeMnepaTypbl.

MpoBOANMOCTb 3/IEKTPOSINTOB.

3aKoHbl 3neKkTposin3a Papases.

ickpoBoW pa3psan v NpoBOAUMOCTb BO3AyXa.

CpaBHeHMe NpoBOANMOCTI METAJJI0B M NOYNPOBOAHNKOB.

OOHOCTOPOHHSASA NPOBOANMOCTb AMOAa.

YyeHnyecknm 3KcnepuMeHT, nabopatopHbie paborsl,
NPaKTUKYM.

HabniogeHwe anekTpoamsa.

3mepeHune 3apsga 04HOBANIEHTHOIO NOHaA.

NccnepnoBaHme 3aBMCUMOCTH CONPOTUBJIEHNS
TepMopesncTopa oT TemnepaTypbl.

CHSITME BOJIbT-aMMNEePHON XapaKTepUCTUKN gmuoaa.

DPU3NYECKUN NPAKTUKYM.

Cnocobbl N3MepeHmns hr3nyeckmx BEJINYUH C
MCNONb30BAHMEM aHaJIOroBbIX W LUPPOBLIX UIMEPUTENbHbIX
NpnbopPOB M KOMMbIOTEPHbLIX AATYMKOBBLIX CMCTEM. ABCONIOTHbIE
M  OTHOCUTEJIbHblE MNOrPEeLHOCTN U3MEPEHUN  (PU3NYECKMX
BENNYUH. OLEeHKA rpaHuL, NOrpeLlHOCTEeN.

MpoBefieHNe  KOCBEHHbIX  W3MepeHun, unccaenoBaHUn
3aBUCUMOCTEN (DU3NYECKUX BEJSIMYUH, NPOBEpPKa NpenJsioXKeHHbIX
rmnote3 (Bblbop n3 paboT, OMUCaHHbIX B TeMaTUYeCKUXx
pa3zfenax «Y4eHU4eCcKuUn 3KCrnepuMeHT, nabopaTopHble paboTsl,
NPaKTUKYM>»).

Me)XnpeaMeTHble CBA3M.



3yyeHne Kypca pusunku yranybnéHHoro ypoBHs B 10 kKnacce
OCYLLECTBASAETCA C YYETOM colepKaTeslbHbIX MeXnpeaMeTHbIX
CBSI3€M C KypCaMu maTemaTuku, brnonorum, xmmmmn, reorpadum v
TEXHOJI0T UMW,

MexnpenMeTHble NMOHATHUA, CBSA3aHHble C H3y4YeHUeM
MEeTo4O0B Hay4YyHOro MO3HaHMUA: SBJIeHNEe, HaAy4YHbIN (aKT,
rmnoTesa, pm3nyeckasa BeanYMHa, 3aKoH, Teopus, HabaaeHue,
3KCMNEePUMEHT, MoLenimpoBaHue, MoAefb, n3mepeHue,
MNOrpeLHOCT N3MEPEHNI, N3MepUuTesbHbIe Npubopsl, LngpoBas
nabopaTtopwus.

MaTtemaTunka: pelwleHne CUCTEMbl YpaBHeHUN. JInHenHas
dyHKUMSA, napabona, runepbona, ux rpagukn N CBOWCTBA.
TpuroHoMmeTpuyeckme QYHKLUU: CUHYC, KOCWUHYC, TaHreHc,
KOTAHreHC, OCHOBHOE  TPUroOHOMEeTpUYecKoe  TOXOEeCTBO.
BekTopbl M WX MpoeKuMMm Ha OCKM KOOpAWHAaT, CJIOXKeHue
BEKTOPOB.

bunonorna: mexaHn4eckoe [OBUXKEHME B XXWUBOW MpUpoLe,
anddysmnsa, ocMoC, Tenso00dMeH XMBbIX OpraHM3MOB, TEMn0Boe
3arpasHeHune OKpYy>KatoLLen cpedsbl, yTunan3saumnsa
buoopraHn4yeckoro TonaMBa ANS BbIPAOOTKM «TEMJOBON» U
3JIEKTPO3HEPrnmn, NMOBEPXHOCTHOE HATSXKEeHWe U KanunnsapHble
SBJIEHNS B NPUPOLe, SNIEKTPUYECKME SBJIEHNSA B XXMBOW npupoae.

XuMHA: [OUCKPeTHOe CTpOoeHue BeuwecTeBa, CTPOeHue
aTOMOB W MOJIEKY/N, MOJIb BellecTBa, MOJIIpHas Macca,
NoJly4eHne HaHOMaTepmnasioB, TenJoBble CBONCTBA TBEPObIX TN,
XWUOKOCTEN W ras3oB, XUOKWE KPUCTabl, 3JIeKTpUYeckne
CBOWCTBA  META/UI0B,  3JIEKTPOMTMYECKaa  Auccoumauus,
rajibBaHNKa, 3/1eKTPOHHAA MUKPOCKOMNUA.

Feorpaghma: BnaxxHoCTb BO3Ayxa, BeTpbl, HapomeTp,
TepMoMeTp.

TexHonorus: npeobpasoBaHune LBUXEHNI C
MCNONb30BAaHMEM MEXAHW3MOB, YY4ET CYXOro N XWLKOro TpeHus
B TexHWKe, CTaTU4YeCKMe  KOHCTPYKUMW  (KPOHLUTEWMH,
peléTyaThle KOHCTPYKLWN), NCnosb30BaHMe 3aKOHOB
COXPaHEHNA MexaHWKM B TexHuKe (rMpockor, BOOOMET U
opyrue), opuratenb BHYTPEHHEro cropaHus, naposas TypbuHa,
ObITOBOWN XONOAWIBHUK, KOHOWULWOHEP, TEXHOJOrUN MNONYYEHUS



COBPEMEHHbIX MaTepuasnoB, B TOM YUC/ie HAHOMATepwuasnoB, U
HAaHOTEXHOJIOTUW, 3/1eKTPOCTaTUYeCKas 3allnTa, 3a3eMJieHune
371eKTponpmbopos, rasopaspsgHble naMmnbl,
NoayNpoOBOAHNKOBbLIE NPUBOPSI, FranbBaHMKa.

11 KJIACC

Paspen 4. dneKTpogauHaMuka.

Tema 4. MaruuTHoe none.

B3anmMonencreme NOCTOSAHHbIX MarHUTOB W MPOBOLHUKOB C
TOKOM. MarHutHoe none. BeKTOp MarHUTHOM WHOYKUMWW.
MpuHUMN cynepno3numMm MarHUTHbIX nosen. JIMHUN MarHUTHOW
NHOYKLWW.

MarHuTHoe nojsie MNpoBOAHMKA C TOKOM  (MpsiMOro
NPOBOLHMNKA, KaTYLLKN 1 KPYroBoro Butka). OnelT IpcTea.

Cuna AMmnepa, eé HanpasseHne N MOgYb.

Cvna JlopeHua, eé HanpasieHMe W Moayjb. [BUXKeHue
3apPSHXKEHHOM YacCTuubl B OAHOPOAHOM MarHMTHOM nose. PaboTa
cunbl JlopeHua.

MarHuTHoe nofie B BellecTBe. ®eppoMarHeTUKK, napa- u
LVaMarHeTUKMW.

TexHn4yeckne yCTpoMUCTBa N TEXHOJIOrMYeCKmne npoueccol:
NPUMeHeHMe NOCTOAHHbLIX MarHUTOB, 3JIEKTPOMarHUTOB, TecTep-
MyJIbTUMETP, 3/IeKTpoABUraTesb Akobu, yCKOpUTEnu
3/IeMEeHTapPHbIX YacTuL.

JleMoHCcTpauum.

KapTuHa NMHWUA NHOYKUWUW MAarHUTHOrO MoJis nosiocoBOro u
NOAKOBOOOPA3HOr0 MOCTOSAHHbLIX MarHUTOB.

KapTuHa JIMHUA MarHUTHOM WHAYKUWK TMONAS  OJIMHHOIO
NPAMOro MPOBOOHMKA M 3aMKHYTOr0 KOJbLLEBOro MpPOBOAHUKA,
KaTYLIKN C TOKOM.

B3anmopencTeme AByX NPOBOLAHNKOB C TOKOM.

Cuna Amnepa.

NencTtene cunbl JIopeHua Ha NOHbI 31IEKTPOINTA.

HabnogeHne ABMXXEHMA My4Ka SNEKTPOHOB B MArHWTHOM
none.

MpyHUMN  OEenCcTBUS  dNeKTpomsMepuTenbHoro npubopa
MarHMTO3JIEKTPMYECKON CUCTEMBI.



YyeHn4ecknm 3KcnepuMeHT, nabopatopHbie paboTsl,
NPaKTUKYM.

NccnepoBaHne MarHUTHOIO MoiA NOCTOAHHbLIX MarHUTOB.

NccnepoBaHme CBONCTB (heppOMarHeTUKOB.

ccnepoBaHme gencTBUSA NOCTOAHHONO MarHUTa Ha paMKy C
TOKOM.,

N3mepeHune cunbl AMnepa.

N3y4yeHne 3aBUCUMOCTN cuibl AMMNepa OT CUJbl TOKa.

OnpepgeneHne MarHUTHOW MHOYKLUM HA OCHOBE M3MepeHUs
cunbl AMnepa.

TeMa 5. dneKTpoMarHUTHas MHAYKLNA.

dBneHne >3neKTpoMarHUTHOW uHAYKUuMK. [TOTOK BeKTOpa
MarHUTHOM NHOYKLMN. 24C NHOYKLMN. 3aKoH
3/IEKTPOMArHUTHOW NHOYKLMN dapages. Buxpesoe
3NieKTpu4eckoe none. Tokn dyko.

20C MHAYKUNK B NPOBOOHWKE, ABUXYLLEMCSA B 04HOPOOHOM
MarHUTHOM noJie.

MNpaBwnno JleHua.

NHOYKTMBHOCTb. KaTywka WHOYKTUBHOCTM B Lenu
MOCTOSAHHOI O TOKa. ABneHne CaMONHAYKUNN. 3[C
CaMOMHOYKLNN,

DHEeprna MarHUTHOrO MoJIA KaTYLLKK C TOKOM.

DNeKTpOMarHMTHoe nosne.

TexHn4yeckmne yCcTpouCTBa N TEXHOJIOrMYeCcKne npoueccol:
NHOYKUMNOHHAA NeYyb, CONeHOoOWUA, 3aWMTa OT 3NeKTpusaunun Ten
Npun OBUXXEHUN B MAarHUTHOM noJsie 3eMu.

JleMoHCcTpauum.

HabniogeHne aBneHnsa sneKTpoMarHUTHOM NHAYKLUUN.

NccneposaHue 3asucumocTtn 24C MHAYKLUKM OT CKOPOCTWU
N3MeHEHNA MarHUTHOr 0 NOTOKa.

MNpaBwnno JleHua.

[MafeHne MarHuTa B aJloMMHUEBOW (MedHon) Tpybe.

fABneHne caMonHAYKLUNWN.

NccneposaHme 3asucmmoctn  S4C  CcaMOMHAYKUMM  OT
CKOPOCTU U3MEHEeHNA CUJbl TOKa B Lienu.

YyeHn4ecknn 3KcnepuMeHT, nabopatopHbie paborTsl,
NPaKTUKYM.



ccnepoBaHme aBAEHUSA SINEKTPOMArHUTHOM UHAYKLUNN,

OnpepneneHne MHOYKUMW BUXPEBOr0 MarHUTHOrO MnoJsis.

iccnepnoBaHue sBNeHNS CaMOMHAYKLUNN.

Cbopka Mmoaenn aNeKTpoMarHUTHOro reHepaTopa.

Pa3spen 5. KonebaHma n BOJHbLI.

Tema 1. MexaHn4yeckue KonebaHus.

KonebaTenbHasa cuctema. CeoboaHble KonebaHus.

[@apMOHUMYeckune KonebaHus. KnHemaTun4yeckoe n
OVHaMUYecKoe onuncaHune. JHepreTnyeckoe onucaHve (3akoH
COXPaHEeHNs MeXaHW4yeCcKon 3Hepruu). BbiBoL4 LMHAMMYECKOro
ONNUCaHNS TaPMOHMNYECKUX KONEDAHUI N3 UX IHEPreTUHECKOro U
KWHEeMaTn4yeCcKoro onmcaHus.

Amnantyoa wn  ¢asa kKonebaHun. CBA3b  aMnAUTYy bl
KoNiebaHnn NCXoQHOM BENYUHBI C aMNAMTYyAaMn KonebaHuin eé
CKOPOCTU U YCKOPEHMS.

Mepuog n YacTtoTa kKonebaHun. MNepuon Manbix cBOOOAHBIX
KonebaHMm MaTemaTU4eckoro MasaTHuKa. lepuon cBOOOAHLIX
KonebaHui NPYy>XMHHOMO MasTHUKA.

MoHATMe 0 3aTyxawwmx kKonebaHnax. BbIHYXAEHHbIE
kKonebaHua. Pe3oHaHC. Pe3oHaHcHasa  KpuBas. BausHue
3aTyXaHuUs Ha BUA pe30HaHCHOW KpuBon. ABTokonebaHus.

TexHn4yeckne yCTPOMCTBA W TEXHOJIOrMYeckme npoLecchl:
METPOHOM, 4acbl, Ka4yenun, My3blkaslbHble UHCTPYMEHTHI,
cencmorpad.

AdeMoHcTpauum.

3anucb KonebaTenbHOro OBUXEHNS.

HabnogeHne He3aBUCUMMOCTM nepuola Masbix KonebaHun
rpy3a Ha HATK OT aMnNIUTYyAbl.

iccnepoBaHme 3aTyxawwmx kKonebaHum u 3aBUCUMOCTWU
nepunoga ceoboAHbIX KOebaHW OT CONPOTUBNIEHNS.

NccnepgoBaHne KonebaHnn rpy3a Ha MaCcCUBHOW NPYXXUHE C
Lefblo popMupoBaHMa npeacTaBieHnin 06 maeasbHON MOAENM
NPYXXMHHOI0 MasiTHUKaA.

3aKOH COXpaHeHUs 3Heprunm npu KonebaHuAx rpysa Ha
NpYyXUHe.

ccnepoBaHme BbIHYXXAEHHbIX KonebaHn.

HabnioaeHne pesoHaHca.



YyeHn4ecknm 3KcnepuMeHT, nabopatopHbie paboTsl,
NPaKTUKYM.

N3mepeHune nepmoga CBOOOAHbLIX KONEDAHUA HUTSHOrO W
NPY>XUHHOIO MasTHUKOB.

3y4yeHne 3aKOHOB OBVMXEHUA Tena B XoA4e KonebaHun Ha
ynpyrom nogsece.

N3y4eHne ABMXEHMS HATAHOMO MasTHUKA.

[Mpeobpa3oBaHmne 3HEPT NN B NPYXKNUHHOM MasiTHUKE.

NccnepoBaHne  ybbiBaHWS  aMnauTyObl  3aTyXaloWmx
KonebaHun.

iccnepoBaHme BbIHYXXAEHHbIX KonebaHn.

Tema 2. 3 neKTpoMarHuTHble KosiebaHus.

KonebaTenbHbln KOHTYpP. CBoBOOHbIE 3/IEKTPOMArHUTHbIE
KonebaHua B uaeanbHoM KosebaTenbHOM KOHType. dopmyna
TomcoHa. CBA3b amMnanTyAdbl 3apsfa  KOHAeHcaTopa C
aMNANTYOON CUbl TOKa B KosiebaTenbHOM KOHTYpe.

3aKOH COXPaHEeHMs 3Heprun B naeasnbHoOM KosnebaTenbHOM
KOHTYpe.

3aTyxawouwme 3/IeKTPOMArHUTHbIE kKonebaHuns.
BbIHY>X IEHHbIE 3/IEKTPOMArHUTHbIE KonebaHus.

[MepeMeHHbIn  TOK.  MOLWWHOCTb  MEePEMEHHOro  TOKa.
AMNAMTYQHOE W [EeNCTBYKOLLee 3HavyeHWe Cuibl TOKa W
HanpsXXeHUs Npu pasindyHonm hopme 3aBUCUMOCTU NEPEMEHHOIO
TOKa OT BPEMEHM.

CnHyconganbHbIN nepeMeHHbI TOK. Pe3suncTop,
KOHOEHCATOp M KaTywka  WHAYKTUBHOCTM B LEenu
CMHYCOMIANbHOr0O MepeMeHHOro TOKa. Pe3oHaHC TOKOB.
Pe30HaHC Hanps»xeHun,

NpoeanbHbi TpaHchopmaTop. Mpon3BoacTBO, nepenada u
noTpedbneHmne s3NeKTPUYeCKom SHEPTnm.

JKOJIOrnyeckmne pucku npu Npon3BoLCTBE NEKTPOIHEPrUN.
KynbTypa WCMNOJIb30BaHUA 3JIEKTPO3HEPrum B MNOBCEeOHEBHOW
XKU3HWN.

TexHn4yeckne yCTPOMCTBA W TEXHOJIOrMYeckme npoLecchl:
NEKTPUYECKMIA 3BOHOK, FreHepaTop NepemMeHHOro Toka, JIMHUK
3/1IeKTponepeau.

JleMoHCcTpauum.



CBobogHble aneKTpoMarHnTHble KonebaHus.

3aBMCMMOCTb  4acCTOTbl  CBOBOAHBLIX  KonebaHum  oOT
NHOYKTUBHOCTM 1 EMKOCTU KOHTYpa.

OcumnnnorpaMMmsbl 3IEKTPOMArHUTHbIX KonebaHuni,

[eHepaTop He3aTyXaloLWmX 3NEKTPOMArHUTHbIX KonebaHun.

Mopesib 31eKTPOMarHMTHOro reHepaTopa.

BbIHY>X IEHHbIE CUHYCOUAAJIbHbIE KOJIebaHms.

Pe3ncTop, KaTylwKa WHOYKTUBHOCTN N KOHAEHCATOP B Lenu
rnepemMeHHOro Toka.

Pe3oHaHC Npu nocnenoBaTe/lbHOM COeLUHEHUN pe3ncTopa,
KaTYyLWKN NHOYKTMBHOCTU N KOHOEHCcaTopa.

YCTPONCTBO M NPUHLMN OeNCTBMA TpaHCcdopMaTopa.

Mogenb TNHUN 3neKTponepesayn.

YyeHn4ecknm 3KcnepuMeHT, nabopatopHbie paboTsl,
NPaKTUKYM.

N3y4yeHne TpaHchopmaTopa.

iccnepnoBaHme nNepeMeHHOro Toka Yyepes rnocjiefoBaTesibHO
COeMHEHHbIe KOHOEHCATOp, KaTYLLKY 1N pe3uncTop.

HabniogeHne 3neKTpoOMarHMTHORO pe30HaHca.

NccneposaHme paboTbl WCTOYHMKOB CBeTa B Lenu
rnepemMeHHOro Toka.

TeMa 3. MexaHu4eckKkue U 371eKTPOMarHUTHbI€ BOJIHbI.

MexaHn4yeckmne BOJIHbI, YC/IOBUA WX pPaCnpOCTPaHEHUS.
[MonepeyHble W NpoAoOsbHble BOJIHbLI. [lepnol, CKOPOCTb
pacnpocTpaHeHnsa n pavHa BOJIHbl. CBOMCTBA MeXaHUYeCKUX
BOJIH:  OTpPa)keHwe, npesioMneHne, WUHTepdepeHuns wn
andpakums.

3ByK. CKOpOCTb 3BYyKa. [POMKOCTb 3BYyKa. BbicoTa TOHa.
Tembp 3BYKa.

LLlymoBOE 3arps3HeHne OKpyXatLLlen cpeabl.

DNeKTPOMarHUTHbIE BOJIHbI. Ycnosus N3ny4yeHus
3/IEKTPOMArHUTHbIX BOJIH. B3auMHasf opueHTaLWa BEeKTOPOB B
3JIEKTPOMArHNUTHOW BOJIHE.

CeouncTBa 3JIeKTPOMarHUTHbIX BOJIH: OTpa)KeHue,
npenomMmaeHne, nonapusauna, nHTepgepeHUMa n ongpakumns.
UWkana 3N1eKTPOMarHUTHbIX BOJIH. [NpnmeHeHne

3NEKTPOMarHNTHbIX BOJIH B TEXHUKE U 6bITy.



MpuHUMNbl PaguoCcBsa3nN U TenesnaeHns. Pagnonokaums.

DIeKTPOMarHUTHOE 3arpsi3HEHNEe OKPY>KatoLLen cpesbl.

TexHn4yeckne yCTPOMUCTBA W MNpPaKTUYECKOoe MPUMEHEHMe:
MYy 3blKaJibHblE NHCTPYMEHTHI, pagap, PaguoNpPUEMHUK,
TeneBn3op, aHTeHHa, TenedoH, CBY-neyb, ynbTpasByKoBas
ONArHOCTUKa B TEXHUKE U MeguumHe,

JleMoHCcTpauum.

Obpa3oBaHMe ©  pacnpocTpaHeHWe  MOoMnepeyHbIX U
MNPOAOJIbHbIX BOJIH.

Konebniouwieecs Teno Kak UCTOYHMK 3BYKa.

3aBUCUMOCTb OJIMHbI BOJIHbI OT YaCTOTbl KonebaHun.

HabniogeHne oTpaXKeHUs 1 MNPesioMSIEHMA MeXaHUYeCKuX
BOJIH.

HabniopeHune NHTEepdepeHUNN n andpakumn
MeXaHNn4YeCKnx BOJIH.

AKYCTUYECKNIN Pe30HaHC.

CBOMCTBa YNbTPa3ByKa W ero npuMeHeHue.

HabniogeHne cBS3M FPOMKOCTU 3BYKa W BbICOTbI TOHA C
aMMANTYAO0M N YacToToM KonebaHui.

ccnepoBaHMe  CBOWCTB  3/1€KTPOMarHUTHbBIX BOJIH:
OTpa)keHune,  npesioMieHue,  nondpusauunsa,  audpakuuns,

NHTepgepeHums.

ObHapyxeHne WHMpPakpacHOro u YyabTpadnoneToBoro
N3JTy4HEHUN.

YyeHnyecknm 3KcnepuMeHT, nabopatopHbie paborsl,
nPaKTUKYM.

A3y4yeHne napaMeTpoB 3BYKOBOW BOJIHbI.

3y4yeHne pacnpocTpaHeHnsa 3BYKOBbLIX BOJIH B 3aMKHYTOM
NpOCTPaHCTBe.

Tema 4. OnTuka.

MpsAMOSINHENHOE PpaCcnpOCTPaHEeHMe CBeTa B OA4HOPOLHOW
cpegne. Jlyy ceeTa. TOYEYHbIN UCTOYHUK CBETA.

OTpaxeHune cBeTa. 3aKOHbI OTpa)keHns ceeTa. [locTpoeHne
n306paxeHnn B NI0CKOM 3epkane. Cchepuyeckme 3epkana.

[MpenomneHne cBeTa. 3aKOHbl MpenoMJieHna  CBeTa.
ABCoNOTHLIM  NokasaTenb npesomaeHns. OTHOCUTENbHbIN
nokasaTtenb npesiomseHnsa. [1oCTOAHCTBO YacCTOTbl CBeTa W



COOTHOLUEHME OJUH BOJIH MpU nepexone MOHOXPOMaTUYeCcKoro
CBeTa Yyepes rpaHuLy pasfena gByx onTU4ecknx cpeg.

Xon nyyen B npusme. Auncnepcns ceeta. CNOXHbIA COCTaB
6enoro ceeTta. LigerT.

[MoNIHOe BHYTpeHHee oOTpa)keHue. [lpenenibHbIN  yroJ
MNOJIHOFO BHYTPEHHEro OTPaXkKeHusl.

Cobupatowme un paccemBarline NNMH3bl. TOHKAs JMH3a.
DOoKyCHOe paccTosHMe W OoNnTU4eckas Cuna TOHKOW JINH3bI.
3aBUCMMOCTb (POKYCHOr0 PacCTOAHMS TOHKOW Cepuyeckon
JINH3bl OT €€ TreoMeTpum U OTHOCMTENbHOrO nokKasaTens
npenoMaeHus.

dopMysia TOHKOW JINH3bI. YBENNYEHNE, faBaeEMOE JINH30M.

Xopn Nnyda, npoweaLwero AnH3y nog npon3BosibHbIM YroM K
€€ r/laBHoOM ONTUYeckom ocu. MNocTpoeHne n3obpaKeHnn TOYKK
N OTpe3Ka NPAMon B COBUpaoLLMX N pacCeEMBAIOLLMX IMH3AX N NX
cucTemax.

OnTtnyeckne npubopsl. Paspelwatowas cnocobHocTb. na3
KaK onTun4Yeckas cucrtema.

Mpenens NPUMEHNMOCTUN reOMeTPMUYECKON ONTUKN.

BonHoBasa onTtuka. UHTepdepeHunsa ceeTta. KorepeHTHble
NCTOYHUKN. YCNOoBUSA HabnloaeHns MakCMMyMOB Y MUHUMYMOB B
NHTEP(EePEHUNOHHON  KapTWUHE  OT  [OBYX  KOMepeHTHbIX
NCTOYHMKOB. [IpyMepbl KNACCUY4ECKMX WUHTepdepeHLMOHHbIX
CXeM.

Ouppakuna ceeTa. [OudpakUMOHHAa pewéeTka. Ycnosue
HabngeHns FNaBHbIX MaKCMMYMOB npu nageHun
MOHOXPOMATUYECKOro CBeTa Ha AUPPAKLNOHHYIO PELLETKY.

MNonapusauna ceeTa.

TexHn4yeckne yCTPoOMCTBA W TEXHOJIOrMYEeCKMe npoLecchl:
O4KM, nyna, nepuckon, oToannapar, MWKPOCKOT,
NPOEKLUMOHHbIN annapaT, MPOCBETJIEHNe ONTUKK, BOJIOKOHHas
ONTUKa, NP paKLMOHHAA peLLETKa.

JleMoHCcTpauum.

3aKOHbl OTPa)KeHnsa ceeTa.

icchepoBaHme npesomsieHns CBeTa.

HabnogeHne MNOSHOrO BHYTPEHHEro oTpaXeHusd. Moaenb
CBETOBOAA.



NccnepnoBaHme xoga CBETOBbIX MNy4KOB yepes
naockonapasienbHyto naacTuHy 1 Npusmy.

NccnepgoBaHne CBOMCTB U306pakeHnin B INH3axX.

MoLenn MMKpPOCKOMa, Tesieckona.

HabniogeHne nHTepgepeHumnmn ceeTa.

HabniogeHne UBETOB TOHKUX MIEHOK.

HabniogeHvne audpakumm ceeTa.

N3yyveHne andpakumMOHHON PeLLIETKN,

HabnogeHne anpakUMoOHHOI0O CrekTpa.

HabnogeHne gucnepcum ceeTa.

HabniogeHve nonspusauunm ceeTa.

MpuMeHeHne noNspoMaoB LAJ18 WU3YYEeHUS MexaHU4yeCcKmnx
HanpPsXXeHUn.

YyeHn4ecknm 3KcnepuMeHT, nabopatopHbie paboTsl,
NPaKTUKYM.

3mepeHune nokasaTensa npesomMseHns cTekna.

ccnepoBaHne 3aBUCUMMOCTU (POKYCHOMO PacCTOSHUA OT
BellecTBa (Ha npuMepe XUOKUX JINH3).

N3mepeHne poKYyCHOro pacCToOSAHUSA paccenBatoLLnX JINH3.

MonyyeHue n3obpa>keHns B CMCTEME M3 MJIOCKOr0 3epkana
N JINH3bI,

[Mony4yeHne n3obpakeHnsa B CUCTEME U3 ABYX JINH3.

KOHCTpynpoBaHMe TeNeCKONMYeCKUX CUCTEM.

HabnogeHne gngpakunm, nHTephepeHunn 1 noaspmsaumnm
cBeTa.

3y4yeHne  nonspusauum  CBeETa, OTPaXEHHOro  OT
NOBEPXHOCTU AUINEKTPMKA.

3y4eHne nHTepdepeHLmn na3epHoro nUsny4yeHns Ha ABYX
Lensx.

HabnogeHne gucnepcum.

HabniogeHne n nccnegoBaHme andpakUMoHHOro CrekTpa.

A3mepeHne aNnHbI CBETOBOW BOJIHbI.

[Mony4yeHne cnekTpa U3y4YeHus cBeToamoga npyv NOMOLLM
ONPAKLMOHHOM PELLETKMN.

Paspen 6. OCHOBbBI cneuuvasibHOM TeopuMn
OTHOCUTEJIbHOCTM.



[paHUUbl  MPUMEHUMOCTM  KJIACCMYECKOW  MeXaHUKW.
MocTynaThl creunanbHON TeOPUN OTHOCUTENBbHOCTN,

[MpoCTpaHCTBEHHO-BPEMEHHOW UHTepBas. lNpeobpa3oBaHua
JlopeHua. Ycnosue NPUYNHHOCTN. OTHOCKTENIbHOCTb
OLHOBPEMEHHOCTW. 3aMelieHe BPeMEeHM N CoOKpaLleHne OJINHbI,

JHepPruns n UMMNynbC PENATUBMCTCKON YaCTULbI.

CBA3b MacCbl C 3Heprnen n MMNynabCOM PenaTUBUCTCKON
4YaCTuUbl. DHEPrusa NOKOA.

TexHn4yeckne yCTPOMCTBA W TEXHOJIOrMYeckme npoLecchl:
CMYTHMKOBbIE NMPUEMHUKMN, YCKOPUTENN 3apSaXKEHHbIX YacTuL,.

Y4yeHn4yecknin  3kCcnepumeHT, nabopaTopHble  paboThl,
NPAKTUKYM.

OnpepeneHne uWMNysabCa W 3HEPrUN  PESIATUBUCTCKUX
yactuy (no doTorpapmsmMm TPEKOB 3apsSXEHHbIX YacTul B
MarHUTHOM none).

Paspen 7. KBaHToBas ¢pm3uka.

Tema 1. KopnycKynsipHoO-BOJIHOBOW AYyaJIn3M.

PaBHOBECHOE TEMNI0BOE U3yYeHune (n3nyyvyeHne abcontoTHO
4YEpPHOro Tena). 3aKoH cmeweHns BuHa. TwnoTesa [naHka o
KBaHTaXx.

DOTOHbI. DHEpPrua 1 nMNyJsibC HoToHa.

dotoappekt.  Onbitel A, [. CroneTtoBa. 3aKOHbI
boToahpekTa. YpaBHeHMe IDMHWTEWMHa Ana QoTosddekTa.
«KpacHas rpaHuua» goTtoagdekTa.

[aBneHne cBeTa (B YaCTHOCTW, [JaBJieHWe CBeTa Ha
abcontoTHO noraowawwyo 1M abConTHO  OTParkatoLLyHo
noBepxHoCcThb). OnbIThl I1. H. Jlebenesa.

BonHoBble cBoncTBa Yactuu. BonHbl ne bpowna. OnuHa
BO/HbI Ae bponna wn pa3mepbl obnactv  foKanmsauum
OBVXKYLWENCa 4actuubl. KopnyCcKynspHO-BOJIHOBOM  Ayasin3M.
Andpakumsa 3N1eKTPOHOB Ha KpUcTanniax.

Cneundgurka wn3smepeHun B Mukpomupe. COOTHOLIEHUS
HeonpenenéHHocTen MenzeHbepra.

TexHn4yeckne yCTPOMCTBA W TEXHOJIOrMYeckme npoLecchl:
crnekTpoMeTp, (OTO3/IEMEHT,  (POTOAATYUK,  TYHHESbHbIN
MWKPOCKOM, cosiHeYHas baTapes, CBETOANOA.

JleMoHCcTpauum.



doTO3h(PEKT Ha YCTAHOBKE C LIMHKOBOW MAACTUHOW.
NccnepoBaHMe 3aKOHOB BHellHero hotoadpekTa.

NccnepoBaHme 3aBUCMMOCTH COMPOTUBIIEHNS
NoSyNPOBOAHNKOB OT OCBELLEHHOCTH.
CseToaunogn.

ConHe4yHas baTapes.

YyeHn4ecknm 3KcnepuMeHT, nabopatopHbie paborTsl,
NPaKTUKYM.

NccneposaHue poTopesncTopa.

3mepeHne nocTosdHHOW lNnaHKa Ha OCHOBE MUCCeN0BaHUS
oToapekTa.

iccnepnoBaHme 3aBUCUMMOCTU CUJbl TOKA Yepes3 CBeToAnon
OT HaMpsXXeHUs.

Tema 2. dPusuka atoma.

OnbITbl MO UCCIeN0BaHUID CTPOEHMS aToMa. [lnaHeTapHas
Mofhesib aToma Pesepdopaa.

NocTynatel bopa. N3ny4yeHne n nornoweHmne hpOTOHOB Mpwu
nepexone aToma C 04HOro YPOBHSA SHEPrun Ha ApYroun.

Buabl cnekTpoB. CNekTp ypOBHEN 3HEPrMn aToMa BOLOPOLA.

CnoHTaHHOe 1 BbIHY)XAEHHOE M3/y4yeHne ceeTa. Jlasep.

TexHn4yeckne yCTPOMCTBA W TEXHOJIOrMYeckme npoLecchl:
CMeKTpasibHbIN  aHa/N3  (CNEeKTPOCKOM), Jna3ep, KBAHTOBLIN
KOMMbOTEP.

JleMoHCcTpauum.

Mognenb onbiTa Pe3epdopaa.

HabnogeHne nnHenyaTbiX CNEKTPOB.

YCTPOMNCTBO 1 OENCTBUE CHETHYMKA NOHN3MPYIOLLMX YaCTuL.

OnpepneneHne OJiviHbI BOJIHbI JlTa3epHOro nsny4vyeHus.

YyeHn4ecknm 3KcnepuMeHT, nabopatopHbie paboTsl,
NPaKTUKYM.

HabniogeHne nMHenyaToro cnekTpa.

iccnepoBaHMe  CnekTpa  pa3spe)XeHHOro  aToOMapHoro
BOAOPOAa N U3MepeHne NocTosHHon Puabepra.

Tema 3. ®Pu3uka aTtoMHOro sAapa N 3J1eMeHTapHbIX
yacTtuu.

HyknoHHasa mogenb agpa [enseHbepra-MBaHeHKo. 3apsn
anpa. Maccosoe 4ncno agpa. M3otonbl.



PaOnoakKTMBHOCTL.  Anb(a-pacnaf.  DJIEKTPOHHLIA  W©
NO3UTPOHHLIN BeTa-pacnag. NaMma-usnyyveHue.

3aKOH paguoakKTUBHOIo pacrnafa. PaonoakTuBHbIE U30TOMbI
B npupoge. CBOMCTBA WOHM3NPYIOLWEro usnyvyeHusa. BransaHue
PafVNO0AKTMBHOCTU Ha >»XWBble OpraHn3Mbl. ECTeCTBEHHbIN (OH
n3nydeHna. flosmmeTpus.

DHeprunsa CBA3N HYKJIOHOB B aape. AnepHble cuibl. [ledeKkT
Maccbl agpa.

fApnepHble peakuwuwn. [LeneHwe w cuHTe3 apep. AdepHole
peakTopsbl. [pobnembl ynpaBnsgemMoro TepMosagepHoro CUHTe3a.
JKOJIOrn4yecKmne acnekTbl Pa3BUTUA A0EPHON SHEPreTuKu.

MeToabl perncTpaunm u UCCNefoBaHUA 3J1IeMeHTapHbIX
4YacTuL.

dyHOaMeHTaslbHble B3aUMOLeNCTBUA. bapuoHbl, Me30HbI U
nentoHbl. lNpenctaBneHme o CtaHpapTHoOM Mogenn. Keapk-
FJII00OHHAA MOo4e b afpOHOB.

®dusmka 3a npepenamm CTaHOapTHOM Monenn. TEMHas
MaTepusa N TEMHasA SHeprus.

EOVMHCTBO (hn3nMy4ecKon KapTuHbI MUpa.

TexHn4yeckne yCTpouUCTBa N TEXHOJIOrMYeCcKmne npoueccol:
LO3UMeTp, Kamepa BunbcoHa, A0epPHbIN peakTop,
TEPMOSIAEPHbLIN  peakTop, aToMHas  6omba, MarHuWTHO-
pe3oHaHCHasa ToMorpagus.

YyeHn4ecknn 3KcnepuMeHT, nabopatopHbie paborTsl,
NPaKTUKYM.

NiccnepoBaHme TPeKOB YacTuL (Mo roToBbIM hoTOrpaPursm).

NccnepoBaHme pagnoakTUBHOrO ()OHa C WUCMOJIb30BaAHUEM

L03MMeTpa.
N3y4eHune nornoweHmsa beta-4acTuL altoMUHKEM.
Pazpen 8. J1eMeHThl AQCTPOHOMMUMU 7
acTpodPm3ukm.
STanbl pa3BUTUSA aCTPOHOMUN, [MpuknagHoe 7

MWPOBO33PEHYECKOE 3HAYeHWe acTPoOHOMUKU. [IpMMEHMMOCTb
3aKOHOB (13K ans o0b6bACHEHUS NPUPOAbl KOCMUYECKUX
00bEeKTOB.



MeToObl aCTPOHOMMYECKUX uccrepoBaHuin. CoBpeMeHHble
ONTUYeCKne TeNneckonbl, pagnoTesieCckonbl, BHeaTMOChepHas
aCTPOHOMMUS.

Bua 3Bé3aHoro Heba. Co3ee3ans, apkue 3BE3abl, NJIAHETHI,
NX BUOMMOE LBMKEHNe.

CoJiHeYyHasa cucTema.

ConHue. ConHe4yHass aKTUMBHOCTb. WICTOYHUK 3Heprum
CosiHUa 1 3BE3L.

3B€30bl, WX OCHOBHble XapaKTepucTuku. [unarpamma
«CMeKTpaJibHbIN KNacC - CBETUMOCTb». 3BE30Obl [JIABHOW
nocnenoBaTesibHOCTU. 3aBUCMMOCTb «MacCa - CBETUMOCTb» O
3BE3[ [JIaBHOW MOCNeAoBaTENbHOCTU. BHyTpeHHee CTpoeHue
3Bé3n. CoBpeMeHHble npefcTaB/IeHNa O MPOUCXOXOEHUN W
3sontoumn ConHua 1 3BE3M4. dTanbl XXNU3HWN 3BE3A.

MneyHbln TlyTb - Hawa [lanaktuka. T[lofoXKeHne W
OBUXKEeHune ConHua B [[aNaKTuKe. Tunsbl rajlakTUK.
PaovoranakTuKu 1 KkBasapbl. YepHbIe Ablpbl B A4paX rajlakTuk.

BceneHHas. PacwupeHne BceneHHon. 3akoH Xabbna.
Pa3zberaHvne ranaktuk. Teopus bonbloro B3pbiBa. PennkToBoe
N3ny4eHue.

MacwTabHasa cTpykTypa BceneHHon. MeTaranakTuka.

HepeweéHHble npobaieMbl aCTPOHOMUMN.

Yyeunyeckune Habnogeuns.

HabniopeHnsa 3BE€3aHOro Heba HEBOOPYXXEHHbLIM 1a3oM C
NCMoJib30BaHNEM KOMMbIOTEPHbIX NPUSIOXKEHNIA ans
onpeaeneHns nonoXKeHns HebecHbIX 00BEKTOB Ha KOHKPETHYIO
LaTy: OCHOBHble co3Be3ams CeBepHOro rnoJsiylwapus n apkue
3BE3[bl.

HabnogeHnsa B Teneckon JlyHbl, NAAHET, TYMaHHOCTEN W
3BE3[HbIX CKOMIEHUN.

DPU3NYECKUN NPAKTUKYM.

Crnocobul n3mepeHuns pumsnyecknx BEJINYNH C
NCMOJIb30BAaHMEM aHAJIOroBbIX M LUPPOBbLIX WN3MEPUTESIbHbIX
NpnbopPOoB M KOMMbIOTEPHBLIX AATYMKOBBLIX CUCTEM. ABCONIOTHbIE
N OTHOCUTEJIbHble MOrPelwHOCTN UIMEPEeHUn  (PU3NYeCKmX
Be/INYMH. OLueHKa rpaHuL, norpeLLHoCcTen.



MpoBefeHMe  KOCBEHHbIX  W3MEpPeHun, WNCCief0BaHU
3aBUCUMOCTEN (DU3NYECKUX BEJSIMYUH, NPOBEpPKa NpenJsioKeHHbIX
rmnotes (Bblbop u3 paboT, onucCaHHbIX B TeMaTUYECKUX
pasgenax «Y4eHMYeCKuin akcnepumMmeHT, nabopaTopHbie paboThl,
NPaKTUKYM>).

OO6oOLwalowee NnoBTOpPEHMeE.

ObobuwleHne n cucTeMaTu3aunsa cogep)XaHus pasaesnos
Kypca «MexaHunka», «MonekynsapHas (pm3nKa 7
TepMOANHAMUNKa», «INeKTpoanHaMnKa», «KonebaHns n BOSHbI»,
«OCHOBbI CreunasbHON Teopum OTHOCUTENIbHOCTU», «KBaHTOBas
(PM3nKa», «31eMeHTbl aCTPOHOMUU N aCTPOU3NKN».

Ponb  M3MKM U1 aCTPOHOMUM B IKOHOMUYECKOW,
TEXHOJIOrMYeCcKon,  couunasbHOM U 3TUYecKonm  cdepax
LesATeNbHOCTW YesioBeKa, PoJib U MecTo oM3NKM 1 aCTPOHOMUN B
COBPEMEHHOW Hay4YHOM KapTUHE MUpa, 3HA4YEHNE onncaTesIbHON,
cucTemaTumsnpyowen, ObbACHUTENBHOW W MPOrHOCTUYECKOW
PYHKUNN  (PU3NYECKON Teopun, posib (U3NYECKON Teopun B
(hopMMpOBaHUK NpencTaBieHNn 0 PU3NYECKON KapTUHE MUpa,
MeCTO (PM3NYECKON KapTUHbI MUpa B 0BLLEM psify COBPEMEHHbIX
eCTeCTBEHHO-Hay4HbIX NMpencTaBiaeHnin 0 NPpUpoLe.

Me)XXnpeagMeTHble CBA3M.

N3y4eHne kKypca qumsnkm yranybnéHHoro ypoBHsa B 11 knacce
OCYLLeCTBNSAETCSA C YY4ETOM COofep)KaTeslbHbIX MeXnpeaMeTHbIX
CBSA3€M C KypCaMyn MaTeMaTuKku, buonorum, xmmunm, reorpadpum
TEXHOJI0r UMW,

MexnpenMeTHble NMOHATHUA, CBA3aHHble C H3y4YeHUeM
MeToA0B Hay4yHOro MO3HaHMA: SBJIEHNE, Hay4HblM (aKT,
rmnoTesa, pm3nyeckas BeMYNHA, 3aKOH, Teopus, HabnogeHme,

3KCMEPUMEHT, MOJIe/IMPOBAHMUE, MO ENb, N3MepeHue,
MNOrpPeLIHOCTM N3MEPEHNI, N3MepuTeNbHbIe Nprubopsl, LndpoBas
nabopaTopus.

MaTtemaTuka: pelleHne CUCTEMBI YPaBHEHMN.

TpuroHomeTpuyeckne QyHKUNN: CUHYC, KOCUHYC, TaHreHc,
KOTAHFeHC, OCHOBHOE  TPUrOHOMEeTpu4eckoe  TOXKAECTBO.
BekTopbl M WX NpPOeKuMW Ha OCU KOOPAUHAT, CHOXeHue
BEKTOPOB. [1pon3BoAHbIE 3NEMEHTapPHbIX (YHKUWK. [pu3HaKu



nonobns TPeyroNbHWKOB, OMNpeAeneHne naowaan naocKnx
duryp n obbéma Ten.

Buonorunsa: 3neKTpuYeCcKne SBAEHUA B XXUBOW MNpPUpPOIE,
konebaTenbHble ABMXEHMA B XXWBOW MPUPOAE, 3KOJ0rmyeckmne
PUCKW NpX NPON3BOACTBE 3NEKTPOIHEPTUN, INEKTPOMArHUTHOE

3arpsisHeHne OKpY>KatoLLen cpeabl, yJIbTPa3BYyKOBas
OVNArHOCTMKa B MeduuuHe, OMNTUYEeCKUe SBEHUA B >KUBOW
npupoge.

XUMHA: CTpOoeHMe aTOMOB W MOJEKYJs, KpuUcCTannmyeckas
CTPYKTYpa TBEPObIX  TeJ, MeXaHU3Mbl obpasoBaHua
KPUCTaNINYECKOMN PELLETKWN, CNEKTPAIbHbIA aHasNN3.

Feorpagpma: MarHWTHble nNojsoca  3emMnu,  3aJiexu
MarHUTHbIX  py4,  (POTOCbEMKA  3eMHOW  MOBEPXHOCTW,
cencmorpad.

TexHonorua: npuMeHeHMe  MOCTOAHHbIX  MArHWUTOB,
NEKTPOMArHNTOB, JnekTpoasBuratens  Akobu, reHepaTop
nepeMeHHOoro TOKa, NHOYKLMOHHas neyob, JINHUY
NeKTpornepenay, aneKTpoasuraTenb, pagap, PaavonpuUEMHUK,
Teneesnu3op, aHTeHHa, TenedoH, CBY-neyb, ynbTpa3BykKoBas
ONArHOCTUKA B TeXHMKe, NPOEeKLUMOHHbIN annapaT, BOJIOKOHHAS
OnTWKa, ConHeyHass 6aTapes, COYTHUKOBbIE MPUEMHUKN,
fA0epHasa sHepreTnka 1 3KoJorn4yeckme acnekTol €€ pa3BuTusS.



NMAAHWAPYEMBIE PE3YJIbTATbl OCBOEHUA TPOIrPAMMbBI MO
OU3NKE HA YPOBHE CPEOHEIO OBLUEIO
OBPA3OBAHUANTNYHOCTHbBIE PE3YJIbTATHI

JINHHOCTHBLIE PE3VYJIbTATbDI

JINYHOCTHbIE pe3ynbTaTbl 0CBOEHUA  y4ebHOro
npegMeta «®uUsnka» OO/DKHbl  OTpPa)kKaTb TOTOBHOCTb MU
CNocobHOCTb obyyatoLmnxcs PYKOBOACTBOBATbLCH
ChOPMMPOBAHHOW BHYTPEHHEN MNOo3ULMen JINYHOCTU, CUCTEMOWN
LLEHHOCTHbIX OpUEeHTaLMN, MO3NTUBHbIX BHYTPEHHMX YbexxaeHun,
COOTBETCTBYKLWMNX TPAAULMOHHBLIM LIEHHOCTSIM  POCCUNCKOrO
obwecTBa, paclUMpeHne IKU3HEHHOro onblTa W OnNbiTa
LeATeNIbHOCTK B NpoLuecce peannsaunm 0CHOBHbIX HarMpaBieHWN
BOCMUTATENIbHOM OeATesIbHOCTW, B TOM YMCJie B YaCTu:
rpa>xkaaHCKOro BOCNUTaHUA:

CCHOPMUPOBAHHOCTb FPaXkKAaHCKOMW no3uumn oby4atowerocs Kak
aKTUBHOIO N OTBETCTBEHHOI0 YJIeHa POCCMICKOro obLLecTBa;
NpuUHATNE TPaOVULNOHHBIX obLievenoBeyeckmnx
FYMaHUCTUYECKMX N OEeMOKPaTUYECKNX LeHHOCTeN;

FOTOBHOCTb BEeCTW COBMECTHYID [eATeNIbHOCTb B WHTepecax
rpa)kgaHckoro obuiecTa, y4acTBOBaTb B CamMoynpaBfieHUN B
obpa3oBaTesibHOW OpraHn3auunm;

yMeHMe B3aMMOLeNCTBOBAaTb C COUMAJIbHbIMU WHCTUTYTaMU B
COOTBETCTBUMN C X PYHKLUNAMN N HA3HAYEHMNEM;

FOTOBHOCTb K F'YMaHUTAPHOW N BOJIOHTEPCKOW OeATEeNIbHOCTN.
NaTPUOTUYECKOro BOCNUTAHUA:

CPOPMMPOBAHHOCTb POCCUACKON TPaKAaHCKON MOEHTUYHOCTMU,
naTpMoTU3Ma;

LLeHHOCTHOE OTHOLWEeHMe K TrOoCydapCTBEHHbIM CMMBOJAM,
OOCTVKEHMAM  POCCUMUCKMX YYEHbIX B 00nactm Gusnknm wu
TexHUKe.

AYXOBHO-HPABCTBEHHOIro BOCNMUTAHMA:
CPOPMMPOBAHHOCTb HPABCTBEHHOr0 CO3HAHWA, 3TUYECKOro
noBefeHuns;

CNoCOBHOCTb OLEHMBATb CUTYaUMKO WU NPUHUMATb OCO3HaHHble
PeLUeHNs, OPUEHTUPYACbL HA MOpPaJibHO-HPABCTBEHHbIE HOPMbI U
LleHHOCTW, B TOM YMCJIe B OEATENbHOCTU YHEHOrO;



OCO3HAHME JIMYHOro BKJMaga B TMOCTPOEHME YCTOMYMBOrO
bynyuiero.

3CTEeTUYECKOro BOCNUTaHuA:

3CTETUYECKOE OTHOLIEHNE K MUPY, BKJIKOYASA 3CTETUKY HAY4HOro
TBOPYECTBa, NPMCYLLEro pr3n4eckon Hayke.

TPYyAOBOro BOCNMTaHUA:

NHTEepec K pPa3INYHbIM chepam npoeccnoHa bHom
LEeATeNIbHOCTW, B TOM YUC/e CBA3AHHbLIM C (OU3NKON N TEXHUKOM,
yMeHMe CoBepLlUaTb 0CO3HaHHbIN Bbibop byaywen npodeccun v
peanin30BbiBaTb COOCTBEHHbIE XXN3HEHHbIE MJ1aHbl;

FOTOBHOCTb M CNOCOBHOCTL K 0bpa3oBaHMO U camoobpa30BaHUIo
B 061aCTN (PU3MKKN Ha NPOTAXKEHNN BCEN XKN3HN.
3KOJIOrM4eCcKoro BOCnMTaHuA:

ChOPMUPOBAHHOCTb  IKONOMMYECKOM  KYJIbTYpbl, 0CO3HaHue
rnobanbHOro XxapakTepa 3Kosnornyeckux npobnem;
N1aHMpPOBaHME W OCYLLeCTBJIeHNe LENCTBUA B OKPYXXaloLLewn
cpefie Ha OCHOBe 3HaHMA Luenen YCTOMYUMBOrO pPas3BUTUSA
4e/I0BeYeCTBa;

paclumpeHune onbiTa LeATeNIbHOCTH 3K0J10rnN4eCcKom
HanpaBJIEHHOCTW Ha OCHOBE NMELLNXCSA 3HAHUIM N0 U3nKe.
LLEHHOCTU HAY4YHOro NO3HaHMA:

ChOPMMPOBAHHOCTb MUPOBO33PEHNS, COOTBETCTBYHIOLLErO
COBPEMEHHOMY YPOBHIO Pa3BUTUSA (IN3NYECKON HAYKMK;
OCO3HAHME UEHHOCTM Hay4YHOM [esATeNbHOCTW, FOTOBHOCTbH B
npouecce Wu3y4eHMs U3NKN  OCYLLECTBJIATL MPOEKTHYI W
NCCnenoBaTeNbCKY AeATeNbHOCTb UHANBUAYANLHO N B Fpynne.

METAINMPEOMETHbLIE PE3VJIbTATHI

Mo3HaBaTesNbHbIE YHUBepcCaJibHble y4yeOHble
DencTBma

Ba3oBble normyeckKkue OeucTBma:

CAaMOCTOSTENbHO hopMynnMpoBaThb n aKTyan3npoBaTb
npobnemy, paccmMaTpmBaTb €€ BCECTOPOHHE;
onpeaenaTh Uenn A[esATeNnbHOCTW, 3adaBaTb MapaMeTpbl U
KPUTEPUMN NX OOCTUXKEHUS;

BbIABNATb 3aKOHOMEPHOCTU 7 NpoTMBOPEYNS B
PacCMaTPMBAEMbIX DN3NYECKNX SBNEHUAX;



pa3pabaTbiBaTb MAaH peweHns npobnembl C Y4ETOM aHaM3a
NMELWNXCA MaTepuanbHbIX N HEMaTepPMasbHbIX PECYPCOB;
BHOCUTb KOPPEKTUBSI B 0EeATENbHOCTD, OLEeHMBaTb
COOTBETCTBME  Pe3yNbTaTOB  LENAM, OLEHMBaTb  PUCKMK
nocneacTBUn OedaTeNbHOCTH;

KOOPAMHUPOBATb W BbINOAHATL PaboTy B YCNOBUSX peasibHOro,
BMPTYasbHOr0 1 KOMOMHMPOBAHHOIO B3aUMOAENCTBUS,
pa3BMBaTb KpPeaTMBHOE MbILLJIEHNE MPU PELUEHUN MXU3HEHHbIX
npobnem.

Bba3oBble uccnepoBaTesibCKMe 0enuCTBUSA:

BNafeTb Hay4YHOW TEPMUHONOrMEN, KJIOYEBBLIMU MOHATUAMU W
MeToOaMn (PU3NYECKON HaYKW;

BlafeTb HaBblKaMWn y4ebHO-uccnenoBaTelbCKON N MPOEKTHOW
neatenbHocTn B obnactm  pu3KKK, CMOCOBHOCTBID MU
FOTOBHOCTbIO K CaMOCTOSATENIbHOMY MOWUCKY METOAO0B peLLUeHUns
3afla4 (U3NYECKOro coaepXXaHus, MNPUMEHEHUID pPa3/INYHbIX
MeTO0B NO3HaHUS;

BllafeTb BMOAMUN AEATENbHOCTM MO MOJIYYEHUIO HOBOIO 3HaHUS,
ero WHTepnpeTauun, npeobpa3oBaHUIO W MPUMEHEHUIO B
Pa3/INYHbIX Y4eOHbIX CUTyaUWUAX, B TOM 4YuUCe Mpu CO3OaHuUu
y4ebHbIX NpoeKkToB B 061aCTn uU3nkuy,

BbISABJIATb MPUYNHHO-CIEACTBEHHbIE CBA3M WU aKTyanu3npoBaTb
3aflavyy, BblABMraTb T[UNOTE3y €€ peweHns, HaxoauTb
aprymeHTbl  ONd  OOKa3aTeNbCTBa  CBOMX  YTBEPXOEHUN,
3a/laBaTb NapaMeTpPbl U KPUTEPUN PELLEHUS;

aHaNM3MpoOBaTb MOJIYYEHHbIE B XO[e pelleHns  3adauun
pe3yfnbTaTbl, KPUTUYECKN OLEHMBATb WX OOCTOBEPHOCTb,
NPOrHO3MPOBaTb U3MEHEHME B HOBbIX YC0BUSAX;

CTaBUTb W QopmynmpoBaTb  CODCTBEHHbIE  3ajayn B
obpa3zoBaTesibHON OEATENbHOCTU, B TOM YuC/ae Npu U3YyYeHUU
PU3NKK;

NaBaTb OLEHKY HOBbIM CUTYyaUWAM, OLEHNBATb NPUOBPETEHHBLIN
onbIT;

yMeTb NEPEHOCUTb 3HAHUA MO PU3nKe B NPaKTUYecKyto 061acTb
XN3HeOeAaTeNbHOCTH;

YMETb WHTErpupoBaTb 3HaHWA W3 Pa3HbIX MNPEeAMETHbIX
obnacten;



BblABUraTb HOBble Uaewn, npeanaraTb OpUrnHabHble NOAX04bl U
peLleHmns;

CTaBUTb nNpobnembl 1 3aga4yn, OONyCKawlmne anbTepHaTUBHbIE
peLleHmns.

PaboTta ¢ uHpopmauuen:

BNafleTb HaBblKaMW MOJiy4eHUs WHGOpMaunm U3nN4eckoro
COAEPXXAHMA N3 UCTOYHUKOB Pa3HbIX TWUMOB, CaMOCTOSATESIbHO
OCYLLEeCTBNATb MOUCK, aHanus, cucTemMaTmsaumio "
NHTeprnpeTaunto MHGPOPMaLMX  pPas3IMdHbIX BUAOB W (opM
npencTaB/ieHNS;

OUEHMBaATb AOCTOBEPHOCTb MHGOPMALWN;

MCNONb30BaTb cpencTBa NHMOPMALIMOHHbIX "
KOMMYHUKALUMOHHbLIX TEXHOJIOMTMA B PELIEHUN KOTHUTUBHBIX,
KOMMYHUKATUBHbIX M OPraHM3aunoHHbIX 3a4a4 C cobnioaeHnem
TpeboBaHM JProHOMUKK, TEXHUKM ©Oe30MaCHOCTU, TFUrUEHbI,
pecypcocbepexxeHunsa, MpaBoOBbIX W I3TUYECKUX HOPM, HOPM
NHOpPMaLMOHHON 6e30MacHOCTK;

Co3[aBaTb TEKCTbl (PU3NYECKOrO COLEPXAHMA B PA3INYHbIX
opMaTax C YYETOM Ha3HaYeHUS WHGOpMauMnm ©n LUEeeBon
ayauTopun, Bblibupas onTuManbHyl0 GopMy MpencTtaB/ieHUs U
BU3Yyanusauuu.

KoOMMyHUKaTUBHbIE YHUBepcaJsibHble y4yebOHble
OEeNnCTBUA:

OCYLLEeCTBNATb obLeHne Ha ypokax (PM3VKM N BO BHE-YPOYHOW
LeATeNIbHOCTY;

pacno3HaBaTb NPennocbiIKU  KOHMAUKTHBIX — CUTyauunm u
CMArYyaTb KOHMONKTbI;

Pa3BEPHYTO W JIOTUYHO M3NaraTb CBOK TOYKY 3peHus c
NCNONb30BaHNEM S3bIKOBbIX CPeAcCTB;

NOHWMATb M WCMNOJIb30BaTb MpPeMMyLllecTBa KOMaHOHOM W
NHOMBUAYaNbHON PaboThl;

BblOMpaTb TEMATUKY U METOAbl COBMECTHbIX AENCTBUN C YH4ETOM
06X NHTEPECOB M BO3MOXHOCTEN KaXKA0ro YjeHa KOIeKTUBA;
NPUHMMaTb LEesM COBMECTHOM OeATesIbHOCTU, OPraHu30BbIBATb
N KOOPAWHMPOBATbL LENCTBMA MO €€ OOCTUXKEHUID: COCTaBATb
nnaH [OeuCTBUW, pacrnpenensatb pPoam C  Y4ETOM  MHEHWUN
Y4aCTHMKOB, 00Cy)XAaTb pe3ysibTaTbl COBMECTHON PaboThl;



OUEHMBATb KayeCTBO CBOEro BKjaga W KaXAoro y4acTHUKaA
KOMaHAbl B 06LLMIA pe3ynbTaT No pa3paboTaHHbIM KpUTEpUAaM;
npegsiaraTe HOBble TMPOEKTbl, OUEeHMBaTb MAen C Mno3nmuumn
HOBM3HbI, OPUIrMHANIbHOCTMW, NPAKTUYECKON 3HAYUMOCTN;
OCYLLEeCTBNATb TMO3UTUMBHOE CTpaTernyeckoe rosefeHNe B
Pa3/IMyHbIX CUTYaLMUAX, NPOSBAATL TBOPYECTBO 1 BoobpaxeHue,
ObITb MHULINATUBHbBIM.

PerynatTuBHble YHUBEpPCaJsibHble y4eOHble AeUCTBUA
CaMmoopraHumsauusa:

CaMOCTOSATENbHO OCYLLECTBAATb NO3HaBaTeJbHYIO
neaTenbHoCTb B 06nactv pU3MKM uU aCTPOHOMMUWU, BbLISBASATb
npobnembl, CTaBUTb U (HOPMYANPOBaTL COBCTBEHHbIE 3a4a4u;
CaMOCTOSATENIbHO COCTaBNATb MJaH PeleHns pPacyYETHbIX U
Ka4YeCTBEHHbIX 3a[ay, NjaH BbIMOJIHEHUSA NPaKTUYeCcKon paboThl
C YY4ETOM MMEOLLMXCS PEeCcypcoB, COOCTBEHHbIX BO3MOXXHOCTEN U
npeanovYTeHNN;

[NaBaTb OLEHKY HOBbIM CUTYaLMSAM;

pacWwmnpsaTb paMkKu y4yebHOro npegMeTa Ha OCHOBE JINYHbIX
npennoyTeHnn;

nenaTb OCO3HaHHbLIM BbIOOP, aprymeHTUpoBaThb ero, 6bpaTb Ha
cebst 0OTBETCTBEHHOCTb 3@ pPEeLLIEHNE;

OLEHNBaTb NPUOBPETEHHbLIN OMbIT;

crnocobcTBoBaTb (POPMUPOBAHUIO N MPOSBAEHUIO 3PYyANLUN B
obnacTn pm3nkKM, NOCTOAHHO MOBbLIWATL CBON 0OpPa3oBaTE/NbHbIN
N KYNbTYPHbIAN YPOBEHb.

CaMOKOHTPOJ1b, SMOLMOHAJIbHbIX UHTENJIEKT:

NaBaTb OLEHKY HOBbIM CUTYauMsAM, BHOCUTb KOPPEKTUBBLI B
L0eATeNIbHOCTb, OLEeHMBATb COOTBETCTBME Pe3y/bTaTOB LesiaM;
BNafeTb HaBblKaMW MO3HaBaTEIbHON pedIEKCUN KaK OCO3HAHMSA
COBEPLUAEMbIX [OENCTBMA W  MbICAIUTENbHbLIX MPOLLECCOB, WX
pe3yfibTaTOB M OCHOBAHWUN;

MCNONb30BaTb MPUEMbI pediekCun ONa OLEHKWM CuTyauuu,
BblIbOpa BEPHOro peLLeHns;
yMeTb OLEHMBATb PUCKN U CBOEBPEMEHHO MPUHUMATb peLueHns
MO X CHUXXEHWUIO;

NPUHMMAaTb MOTMBbI W apPryMeHTbl OPYrux npu aHanumse
pe3ynbTaToB OeATENbHOCTH;



NpuHMMaTh cebs, NoOHUMasa CBOWM HEQOCTAaTKM N JOCTOUHCTBA;
NPUHUMATbL MOTUBbI W apPrymeHTbl OpYyrux npu aHaaumse
pe3ynbTaToB AeATeNbHOCTH;

NpuM3HaBaTb CBOE MpaBo M NpaBo APYrnX Ha OWNOKMN.

B npouecce LOCTUXXEHUA JIMYHOCTHbLIX Pe3y/ibTaTOB OCBOEHUS
nporpammbl Mo (u3mMke p[na ypoBHS cpepHero obuiero

obpa3oBaHuA y obyyatomxcs COBEpPLUEHCTBYETCS
3MOLMOHAJIbHBbIN NHTENNIEKT, npeanonaratoLwmnia
ChOPMUPOBAHHOCTb:

CaMOCO3HaHMs, BKJOYaloLWero CcnocobHOCTb MOHMMaTb CBOE
3MOLMOHANbHOE COCTOSIHWE, BMAETb HanpaB/ieHUs pa3BUTUSA
cobcTBEHHOM 3MOLMOHaNbHOM cdepsbl, ObITb YBEPEHHLIM B Ccebe;
CaMOpEeryanpoBaHmns, BKJIOYAIOLIEr0 CaMOKOHTPOJIb, YMeHue
NPUHUMaTb OTBETCTBEHHOCTb 3a CBOE NMoBeaeHune, CnocobHOCTb
afanTUpoBaTbCA K 3IMOLMOHANbHBbIM M3MEHEHMAM K MPOSABAATb
rMOKOCTb, BbITb OTKPLITEIM HOBOMY;

BHYTPEHHEN  MOTMBaLWUK, BKJKOYalOWeENn CTpemneHne K
OOCTVDKEHMIO LUenn un ycnexy, OnTUMWU3M, WHULMNATUBHOCTD,
yMeHne OenCTBOBaTb, MCXOAA M3 CBOMX BO3MOXHOCTEWN;
AMMNATUN, BKIOYAOLWEN CMOCOOHOCTb MOHMMaTb 3MOLIMOHANbHOE
COCTOAHME OpYrux, Y4uTbiBaTb €ro npu OCyLLEeCTBAEHUN
obLieHns, cnoCOBHOCTb K COMYBCTBUIO U COMEPEXXUBAHNIO,
COUManbHbIX HaBbIKOB, BKJIOYAOLWMX CNOCOOHOCTb BbICTPanBaTb
OTHOWIEHNS C ApyrMMn nabMu, 3aboTuUTbCH, MNPOSABAATb
NHTEepecC 1 paspeLllaTb KOHMINKTHI,

MPEOMETHbBIE PE3YJIbTATHI

K kKoHUy obyyeHuns B 10 Knacce npegMeTHble pe3ynbTaTbl Ha
yrny6néHHOM YpOBHE AOJIKHbI OTPa)kaTb CPOPMMPOBAHHOCTDL Y
oby4aloLwmnxcs yMeHn:

MOHMMaTb POJib (PU3NKN B SKOHOMMYECKOW, TEXHOJIOrM4eCckKou,

3K0J1I0rn4eckoum, coumasbHOM 7 3TNYECKON chepax
LeATeNIbHOCTW YesioBeka, Posib U MeCTo (DU3MKKM B COBPEMEHHOMN
Hay4YHOW KapTuHe Mupa, 3Ha4yeHune onucaTeNbHON,

cucTemMaTmsnpyowen, obbACHUTENbHOW W NPOrHOCTUYECKON
MYHKUMA  (DU3NYECKON TEeopun - MEexXaHWKU, MONEeKYJISPHON



PU3NKN N  TepMOAUHAMUKKW, POSb (PU3NYEeCKOW Teopun B
hopMMpOBaHUM NpencTaBsieHNN 0 PU3NYECKON KapTUHE MUPa;
pasfinyaTb YCIOBUS NPUMEHUMOCTN Modenen unsndecknx Tes u
npoueccoB (ABNIeHUN): WHepuManbHasd CcUcTemMa OTCYETa,
abcontoTHO TBEpLOEe Teno, MaTepunasibHas TOYKa,
PaBHOYCKOPEHHOe AOBWMXEeHWe, cBoboaHOoe nageHne, abConoTHO
ynpyrasa gedgopmaums, abcontoTHO ynpyroe u abconTHO
Heyrnpyroe CTOJIKHOBEHMSA, MOLENN rasa, XUOKOCTU 1N TBEPLOIO
(KpuCTannmyeckoro) Tesna, uaeasbHbIN a3, TOYeYHbIM 3apsg,
OLHOPOLHOE 3/IeKTPUYecKoe rnoJie;

pas3fnydaTb ycnoBus  (FpaHuubl, 06n1acTu) MNPUMEHUMOCTU
(DU3NYECKMX  3aKOHOB, TMOHMMaTb  Bceobwmin  XapakTep
(PYHOAMEHTasIbHbIX 3aKOHOB N OFPAHUYEHHOCTb UCMOJIb30BaHUS
4YaCTHbIX 3aKOHOB;

aHanusnpoBaTb W OOBACHATb MexaHW4Yeckue npoueccobl wu
SBJIEHNS, NCMNOJIb3YS OCHOBHbIE MOJIOXXEHMNS U 3aKOHbI MEXaHUKU
(OTHOCUMTENBHOCTb  MEXaHW4YeCKoro  ABMXXEeHUs,  opMmyJibl
KWHEMATUKN PaBHOYCKOPEHHOro [ABMXKeHUs, npeobpa3oBaHmS
[anunes Onsa CKOPOCTU W NepeMelleHnd, 3aKoHbl HblOTOHa,
NPUHLUMN  OTHOCUTENbHOCTU [anunes, 3akoOH BCEMUPHOrO
TArOTEHNS, 3aKOHbl COXPAHEHUS MMMyJibCa WM MeXaHW4eCKou
3Heprumn, ceA3b paboTbl CUAbI C W3MEHEHWEM MEXaHW4eCKow
3Hepruu, YycsoBMS paBHOBECUS TBEPLOro Tesa), Npu 3TOM
MCNONb30BaTb MaTeMaTn4yeckoe Bblpa)keHune 3aKOHOB,
yKa3blBaTb YCJIOBUA TMPUMEHUMOCTU (PU3NYECKMX 3aKOHOB:
npeobpa3oBaHun [anunes, BTOPOro W TPETbEro 3aKOHOB
HblOTOHA, 3aKOHOB COXPaHEHUs WUMMNyJbCa WU MeXaHUYeCKOoW
3HEpPrumn, 3aKkoHa BCEMUPHOIr0 TArOTEeHMNS;

aHaNM3nMpoBaTb M O0OBACHATL TEMNJIOBbIE MPOLECCHI N ABJIEHUS,
NCMOoJib3ya OCHOBHble No0XeHU MKT 1 3aKOHbl MOJIEKYJISAPHOW
(PU3MKKM N TepMOANHAMUMKK (CBA3b OaBJIeHUS MOeanbHOro rasa
CO CcpefHen KUHETUYECKOW 3Hepruen TensioBoro ABVMXKEHUA W
KOHUEHTpaLKNen ero Mosieky, CBA3b TeMrnepaTypbl BeLlecTBa Co
CpefHen KUHETUYECKOW 3SHEepruen TensioBoro [ABVXKEHUA €ero
4YacTul, CBA3b [aB/eHMS MOeaNbHOro rasa C KOHLeHTpauunen
MOJNIEKYJl N ero TemnepaTypon, ypaBHeHWe MeHaeneesa-
KnanempoHa, nepBblii  3aKOH  TepMOOMHAMWKWK,  3aKOH



COXPaHEeHUs 3Heprnnm B TEMNOBbIX Mpoueccax), npu 3TOM
NCMoJIb30BaThb MaTeMaTun4yeckoe BblpaXkeHune 3aKOHOB,
yKa3blBaTb YCJIOBUA MPUMEHUMOCTU YypaBHeHUA MeHOeneeBa-
KnanenpoHa;

aHanusnpoBaTb W  O0DOBACHATL  INEKTPUYECKME  SABJEHMS,
NCMOJIb3yA OCHOBHbIE MOJIOXKEHUSA N 3aKOHbI 3JIeKTPOANHAMUKN
(3aKOH COXpaHeHUa 3NeKTPUYeCKOoro 3apsfa, 3akoH KyJsoHa,
NOTEHUMaNIbHOCTb  3/1IeKTPOCTAaTUYeCKOro  Mnoss,  NpuHUMnN
Cynepno3numm 3MeKTpU4ecknx nosien, npum 3TOM YyKa3blBas
YyCNOBUA MPUMEHNMOCTKN 3aKoHa KyJioHa, a TakXe MpakTU4YecKu
Ba)Hble COOTHOLWIEHMS: 3akoHbl OMa 019 y4yacTKa uenu n ong
3aMKHYTOW 3N1EeKTPUY4EeCKOW uenu, 3akoH [»xoyns-JleHua,
npasuna Kupxroda, 3akoHol ®apages ona 371eKTposinsa);
ONnCbiBaTb (IM3MYECKMe npoLeccbl M SBAEHUSA, WUCMONb3YS
BEJINYMHbI: NepeMeLLeHne, CKOPoCTb, YCKOPeHue, NMMyJibC Tena
N CUCTEMBI Tes, CUna, MOMEHT CUbl, AaBJieHne, NoTeHUnanbHas
SHEpPrus, KUHEeTUYeCKasa 3SHeprusd, MexaHuyeckas sSHeprus,
paboTa CuJbl, LEHTPOCTPEMUTENLHOE YCKOPEHUNE, CUJ1a TSXKECTH,
cuna  ynpyroctu, cuia  TPeHus, MOLIHOCTb, 3Heprus
B3aMMOOENCTBUS Tesla C 3eMnén BOAM3M €€ MNOBEPXHOCTH,
3Heprusa ynpyron gedopmaumm rnpy>xmnHol, KOJINYeCTBO TEMOTHI,
abconoTHas TemnepaTypa Tena, paboTa B TepMmogMHaMUKe,
BHYTPEHHSAS SHEprus naeanbHOro 0gHOATOMHOro rasa, pabota
naeanbHOro rasa, OTHOCUTEeNbHasA BJIAXXHOCTb BO3ayxa, Kl
NoeasbHOrO TenJioBOro OBUraTens; 3NeKTpuyeckoe rmone,
HaNPAXXEHHOCTb 3/1eKTPUYECKOro MoJsis, Hanps»XXEHHOCTb Mond
TOYEYHOro 3apsga WAM 3apsSXKEHHOro Lwapa B BakKyymMe M B
LUN3JIEKTPUKE, noTeHuuan  3JIeKTPOCTAaTUYECKOro  noss,
Pa3HOCTb MOTEHLMANOoB, 3JIEKTPOABMXKYLLAa Cuna, Cuna TOKa,
Hanps>XeHne, MOWHOCTb TOKa, 3JIeKTpuyeckas EMKOCTb
MIOCKOr0 KOHAEHCaTopa, COMPOTUBAEHME Yy4acTKa uenun ¢
nocnefoBaTesbHbIM 7 napanniesibHbIiM coeinHeHnem
PEe3NCTOPOB, SHEPI NS JIEKTPUYECKOr 0 MoJIsi KOHOEHCATOpPa;
00BbACHATL 0COBEHHOCTU MPOTEKAHUA (DUNYECKUX SABJIEHWUIN:
MexaHu4yeckoe [OBM)XEHWe, TenJoBoe [OBWXEHMe YacTuy
BELlecTBa, TenaoBoe paBHoOBecne, OPOYHOBCKOE [ABMXXEHME,
oNPPYy3na, ncnapeHne, KNNeHne N KoHOgeHcauus, niasiaeHne u



KpucTanamsauus, HanpPaBJIEHHOCTb Tensonepenayn,
NEeKTPM3aumMa  Tesl,  IKBUMOTEHUMANbHOCTb  MOBEPXHOCTM
3apPSXKEHHOro NPOBOAHUKA;

NpoBOOVTb WCCNief0oBaHWE 3aBUCUMMOCTU OOHOW (DU3NYEeCKOu
BE/IMYUHBI OT OPYro C WCNOJb30BAHMEM TMPSAMbIX U3MEPEHUN,
Npu  3TOM  KOHCTPYyMpoBaTb  YCTAHOBKY,  (PMKCMPOBATH
pe3ynbTaTbl MNOJYYEHHON 3aBUCUMOCTU (PU3NYECKMX BESINYMH B
BUOe rpaukoB C Y4ETOM abCOMIOTHBLIX MOrpeLHoCTEN
N3MepeHun, nenaTb BbIBOAbI MO pe3ysibTaTaM UCCeL0BaHMNS;
NPOBOANTbL KOCBEHHbIE U3MEpPEeHUs (PU3NYECKUX BENYUH, MNpU
3TOM BbIOMpaTb ONTUMasibHbIA METOL4 W3MEPEeHUs, OLEHUBATb
abConoTHBIE W OTHOCUTESNIbHbIE MOrPELHOCTM  MPSAMbIX U
KOCBEHHbIX N3MEpPEHUN;

NPOBOANTL OMbITbl MO MPOBEPKE MPEOSIOKEHHON [UNOTE3bI:
NJaHNPOBaTb IKCMEPUMEHT, cobupaTb IKCNEPUMEHTASIbHYIO
YCT@HOBKY, aHa/M3MpoBaTb MOJIyYEeHHble pe3yfbTaTbl U AeNaTb
BbIBOZ O CTaTyCe NpenJsioXKEeHHOW rmnoTessl;

cobnogate npaBuna 6He3onacHOro Tpyda Mpyv NPOBEAEHWUM
nccnegoBaHU B paMKax y4ebHOro akCcnepmMeHTa, NpakTUKyMa
N y4ebHO-NccnenoBaTesIbCKON UM MPOEKTHOW OeATENbHOCTU C
NCMOJIb30BaHNEM U3MEPUTENbHbIX YCTPONCTB U NabopaToOpPHOro
obopyaoBaHus;

pelwaTb pPacyETHbIE 3adayn C $SBHO 3a0aHHOM W HESABHO
3alaHHON  (PU3MYECKON MOJeNbi: Ha OCHOBaAHWM aHasn3a
ycnosusa  obocHoBbiBaTb  BbIOOp  dwm3myeckonm  mogenu,
oTBevatowen TpeboBaHUAM 3agadn, MNPUMEHATb  opPMYIbl,
3aKOHbIl, 3aKOHOMEPHOCTW M NOCTYNAThl PU3NYECKUX TEOPUIA MPU
MCNONb30BaHUN MaTeMaTU4YeCKUX MeTOLOB pelleHus 3ajad,
NPOBOANTL PaCY€Tbl Ha OCHOBAHUM MMEKLWNXCSA [OaHHbIX,
aHanM3MpoBaTb pe3ynbTaTbl U  KOPPEKTUPOBATb METOAb
peLLeHns C yYETOM MOJIyYEHHbIX pPe3ynbTaToB;

pewaTb Ka4yecTBEHHble 3agayn, Tpebywowmne npuMeHeHNS
3HAHMA U3  pa3HbIX pa3fenoB Kypca @U3NKKW, a Takxe
VHTerpauuyv 3HaHwiA u3 ApYrux npegMeToB eCcTeCTBEHHO-
Hay4yHOro  UMKSa:  BbICTPaMBaTb  JIOTUYECKYID  LEenoYKy
paccyxaeHun C onopowm Ha N3y4YeHHble 3aKOHBbI,
3aKOHOMEPHOCTU N (PU3MNYECKUE ABNIEHUS;



NCNONb30BaTb TeopeTMyYecknme 3HaHua Ansg  0b0bACHEeHMS
OCHOBHbIX MPUHUMMOB paboTbl U3MepUTENbHLIX NPUHOPOB,
TeXHUYECKUX YCTPOMUCTB U TEXHOJIOM M4eCKNX NPoLEeccoB;
NpUBOOUTL MPUMeEpPbl BKJada POCCUNCKMX U 3apybexXXHbIX
YHYEHbIX-(PM3NKOB B pa3BUTME HAaYKW, B 0OBSACHEHME MpoLEeccoB
OKpPY>KatoLLlero Mnpa, B pasButmne TEXHMUKN N TEXHOIOMUN;
aHanM3MpoBaTb W OLEHMBaATb MoCneacTens OblITOBOM U
NPON3BOACTBEHHON [OEATE/IbHOCTU YesioBeKa, CBSA3aHHOW C
umsndeckumm  npoueccamu, C  MO3ULUUA  SKOJOMMNYECKOW
6e3onacHocCTy, npencTaBieHUI 0 PaLNOHaNbHOM
NPUPOAONOSIb30BAHUN, @ TaKXe pPas3yMHOM WCMOJIb30BaHUK
LOCTUMXXEHUN HayKW U TEXHONOrNN ONa AasibHenLWero pa3BuTuns
YyenoBeyeckoro obulecTsa;

NPUMEHATL pas3finyHble cnocobbl paboTbl C UHGOpPMaLMnen
(PU3NYEeCKOro COoAepXXaHua C WUCMOoJib30BaHNEM COBPEMEHHbIX
NHPOPMALMOHHBLIX  TEXHOJIOrMA, NpXM  3TOM  WUCMNOAb30BaTb
COBPEMEHHbIE WH(OPMALMOHHbLIE TEXHOJOrMNU Ond  MOUCKa,
nepepaboTkn 1 npeabsaBaeHMa y4ebHOW U Hay4YHO-NOMNYNSPHON
NHopMaL K, CTPYKTYPUPOBAHMSA " NHTepnpeTaunmu
MHOPMALMKN,  MOJYYEHHON M3 PasNYHbIX  UCTOYHWUKOB,
KPUTUYECKN aHasM3MpoBaTb MOJyYaeMylo UHGOpMaLU W«
OUeHMBaTb €€ [O0CTOBEPHOCTb KaK Ha OCHOBE MMEKLNXCS
3HaHWI, TaK U Ha OCHOBE aHann3a UCTOYHUKA UH(OopPMaLuW;
NPOSIBAATb OPraHM3auUMOHHbIE W MO3HaBaTeSlbHblE YMEHUA
CaMOCTOATENbHOr0 NMpMobpeTeHMs HOBbLIX 3HaHWA B Mpouecce
BbIMOJIHEHMSA MPOEKTHbLIX N y4ebHO-nccnenoBaTeNbCKNX paboT;
paboTaTb B rpynne C WCNOJHEHMEM pPa3JINYHbIX COLMANbHbIX
ponen,  naaHWpoBaTb  paboTy  rpynnbl,  pauMOHaNbHO
pacnpenenaTb AEeATeNbHOCTb B HECTaHOAPTHbIX CUTyauusx,
a[EeKBATHO OLIEHNBATb BKJa KaXKAoro M3 y4aCTHUKOB rpymnnbl B
pelleHne paccmaTpmBaemon npobnemsi,

NposABAATL  MOTMBauut K  byaywen npodecCuoHabHON
0EeATeNbHOCTM N0 CNeunanbHOCTAM  (PM3NKO-TEXHMYECKOrO
npoduns.

K KoHUy obyyeHus B 11 Knacce npeaMeTHble pe3yibTaTbl Ha
yrny6iEHHOM YPOBHE AOJ/IKHbI OTPaXkaTb CHOPMUPOBAHHOCTL Y
0byyvatoLnxcs yMeHNn:



NOHUMATb POSb (IU3NKU B IKOHOMUYECKOMW, TEXHOJIOMMYECKOWN,
coumanbHOM WM 3TUYECKOM Ccdepax [OeATeNbHOCTU 4esioBeka,
POJIb N MECTO (PU3MKM B COBPEMEHHOWN HAaY4YHOW KapTuHe Mupa,
POJIb aCTPOHOMMU B MPAKTUYECKON OeATENbHOCTU YesioBeKa U
LaJibHENLWEM  HAy4YHO-TEXHUYECKOM  Pa3BUTUW,  3HAYeHume
onMcaTenbHOW, CUCTEMATU3UPYIOLLEN, ODOBACHUTENbHOW W”
NPOrHOCTUYECKOW byHKUMIA hnsnyeckon Teopuu -
NEKTPOANHAMUKIK, CMeunanbHON Teopun OTHOCUTENIbHOCTMN,
KBAHTOBOW (h13UKK, POJib (DU3MNYECKON Teopun B (HOPMUPOBAHNN
npencTaBfieHnn o0  (PU3MY4eckKonm KapTuHe Mupa, MecCcTo
(PU3NYECKON KapTWUHbI MUpa B obWweM psgy COBPEMEHHbIX
eCTeCTBEHHO-Hay4HbIX NMPeacTaB/IeHN O NPUPOLE;

pa3fn4yaTb YCNOBUS NPUMEHUMOCTN Modenen usndYecknx Tena u
npoueccoB  (ABNeHWW):  OOHOPOLHOE  3JIeKTpu4eckoe u”
0OHOPOAHOE MarHWTHOe MoJA, rapMoHMYyeckme KonebaHus,
MaTEMATUYECKNN MAATHUK, UAOeanbHbIA MPYXXUHHbIA MasTHUK,
FapMOHUYECKME BOJIHbI, MAeaNbHbIA KonebaTenbHbIM KOHTYP,
TOHKasa JIMH3a, MoAesie aToMa, aTOMHOro afpa M KBaHTOBOM
MOLenn CBeTa;

pas3fn4aTb ycnoBus  (FpaHuubl, 006n1acTu) MNPUMEHUMOCTU
(PU3NYECKMX  3aKOHOB, TMOHMMaTb  Bceobwmin  XapakTep
(PyHOAMeHTasNbHbIX 3aKOHOB N OrPAHNYEHHOCTb UCMOJIb30BaHUS
4YaCTHbIX 3aKOHOB;

aHaNM3nMpoBaTb N OOBACHATbL 3JIEKTPOMArHUTHbLIE MPOLIECCHl U
SAB/IEHNS, WNCMNONb3ys  OCHOBHblE  TMOJIOXKEHUA U 3aKOHb
INEKTPOANHAMUKNA N CNeunasnbHON Teopun OTHOCUTENbHOCTY
(3aKOH COXpaHeHMs 3/1eKTPUYeckoro 3apsfa, cuna Amnepa,
cuna JlopeHua, 3aKOH 3N1eKTPOMAarHUTHOM WHAOYKLUWKW, NpaBuiio
JleHua, cBa3b 3[C caMOMHAOYKUNKN B 3N1EMEHTE 3JIEKTPUYECKOM
Lenn CO CKOPOCTbD W3MEHEeHWS CWabl TOKa, MOCTynaThl
creunasbHON TEOPUN OTHOCUTESNIbHOCTU IUHLITENHA);
aHanM3npoBaTb M O0OBACHATL KBAHTOBbLIE MPOLIECCHI U ABAEHUS,
NCNONb3YS  MONOXKEHUA  KBAHTOBOW  (WU3UKK  (ypaBHEHME
JVHWTEeNHa ANnsa oTo3hdeKkTa, Nepsbin U BTOPOM MNOCTYNaThl
bopa, NPUHLLAN COOTHOLLEHMSA HeonpeneneHHOCTEN
[en3eHbepra, 3aKOHbl COXpPaHEHWUS 3apsOoBOr0 U MacCoBOro



YMCEN N SHEPrun B AAEPHbIX peakunsx, 3aKOH PagnoaKTUBHOIO
pacnaga);

ONUCbIBaTb (DM3NYECKMEe MPOLECChl W ABAEHWUS, WCMOJb3yS
BE/INYUHBI: HANPSXXEHHOCTb 3JIEKTPUYECKOro noss, NoTeHunan

INEKTPOCTATNHECKOI O nongd, Pa3HOCTb noTeHunanos,
INEKTPOABNXKYLLAA Chnna, NHOYKUWNA MarHMTHOrro nong,
MarHUTHbIN MNOTOK, Chna AMrlepa, NHOYKTUBHOCTb,

3/IeKTPOABMXKYLLAA CUNA CaMOMHAYKUWKW, SHEPrns MarHUTHOrO
NoNfs NMPOBOAHMKA C TOKOM, PeNSTUBUCTCKUAN UMMYJbC, MOJHas
SHeprusa, 3Heprua nokos cBoboOoHOM YacCTuubl, JHEPrua u
MMMyJibC POTOHA, MAaCCOBOE YMC/0 1 3apsAg S4pa, SHEPrus CBA3N
fApa;

00bACHATL 0COBEHHOCTU MpPOTEKaHUA (PU3NYECKUX ABJIEHUN:
3/IEKTPOMArHNUTHasA  MHOYKUWUSA, CaMOMHOYKUMS, pPe30HaHC,
NHTepgepeHUuMa BOJIH, AuUQpaKkung, Jucnepcus, nosiHoe
BHYTpPEeHHee oTpaxxeHue, hboTO3N1EKTPUYECKNI ahpekT
(dhboTO3hhekT), anbtha- un OeTa-pacnagbl Aaep, ramma-
n3nyvyeHne agep, @uUnYeckne MPUHUKUNLI CNEeKTPasbHOro
aHanu3a n paboTkl nasepa;

onpenenaTb  HanpasieHWe MHOYKUWW  MArHWTHOrO  noJss
NPOBOAHMKA C TOKOM, cufibl AMnepa 1 cunbl JIopeHua;

CTpOMTb WM300paxkeHne, Cco3haBaeMoe [JIOCKMM  3epKasom,
TOHKOW JINH30W, N PacCYUTbIBATb €ro XapakTepPUCTUKH;
NPUMEHATb OCHOBOMoOMAramwme acTpoHOMUYECKNe MNOHATUSA,
TEOPUM W 3aKOHbl ONd aHanmsa N 00bACHEHUS U3INYECKMX
NPOLLEeCCOoB, NPONCXOASALWMX B 3BE€34aX, B 3BE3HbIX CUCTEMAX, B
MeXranakTUYeCKon cpefe; ABMKEHMS HeOeCHbIX TeJsl, 3BOJIIOLNN
3B€34 1 BceneHHou;

NpoBOAMTb UCC/ief0oBaHMe 3aBUCUMOCTEN (PU3NYECKUX BESIUYMH
C  WCMNONb30BaHWEM  TMPSAMbIX  U3MEPEeHun, npu  3TOM
KOHCTPYMpoBaTb  YCTAaHOBKY,  (UKCMPOBaTb  pe3ysibTaThbl
NOJly4eHHOM 3aBUCUMOCTM  (PM3NYECKMX BEJINMMH B BUAE
rpadnMKkoB C Y4YETOM abCONOTHbLIX MOrpPELIHOCTEN WU3MEpPeHun,
LefnlaTb BbIBOAbLI MO pe3ynbTaTaM UCCieoBaHNS;

NPOBOOUTL KOCBEHHble U3MepeHUs (U3NYeCKnux BeSINYUH, MpU
3TOM BblIOMpaTb ONTUMasibHbIA METOL4 W3MEPEHUs, OLEHUBATb



abCconoTHblE N  OTHOCUTESNbHbIE MOrPELHOCTN MPSAMbIX WU
KOCBEHHbIX N3MepeHWni;

NPoOBOAMTbL OMbITbl MO MPOBEPKE MPEOJSIOKEHHON [UNOTE3bI:
NNaHMPOBAaTb 3KCNEPUMEHT, cobupaTb 3SKCNEPUMEHTANIbHYIO
YCTAHOBKY, aHa/IN3MpPoBaTb MOJIy4EHHbIe pe3ynbTaThl U AeNnaTb
BbIBOJ, O CTATyCe NPenNoXXeHHOW rmnoTessbl;

ONUCbIBaTb METOAbl MOAYYEHUA HaAy4YHbIX ACTPOHOMMYECKMX
3HaHUW;

cobnogate npaBuna 6He3onacHOro Tpyda Mpyv NPOBEAEHWUM
nccnenoBaHMn B paMkax y4ebHOro skCnepuMMeHTa, NMpakTuKyma
N y4ebHO-NCcCcnenoBaTesIbCKON U MPOEKTHOW LOeATENbHOCTU C
NCNONb30BAHNEM U3MEPUTENbHBLIX YCTPONCTB M labopaToOpPHOro
obopynoBaHuS;

pelwaTb pPacyETHbIE 3adayn C $SBHO 3a0aHHOM W HESABHO
3a[l@aHHOM (PM3MY4ECKON MOAenbi: Ha OCHOBaHWW aHaniv3a
ycnosma  BblbupaTb  u3myeckme  Moaenu, OTBeyvawume
TpeboBaHMAM  3a4a4vn, NPUMEHATb  (OPMYJbl,  3aKOHHI,
3aKOHOMEPHOCTU W NOCTyNaTbl (MU3NYECKUX TEopun npu
NCMONIb30BAaHUN MaTeMaTUYeCKMX MeTOLOB pelleHns 3afjad,
NPOBOAUTL PACYE€Tbl Ha OCHOBAHUM WMEKLWINXCSA OaHHbIX,
aHaNM3npoBaTb pe3ysibTaTbl W  KOPPEKTUPOBATb MeTOoAbl
PELLUEHNS C YYETOM NONYYEHHbIX Pe3ybTaTOB;

pelwaTb KayeCTBEHHble 3adayvn, Tpebyolmne npuMeHeHus
3HaHUM M3 pas3HbiX pa3fesioB Kypca QU3KKKW, a TaKxKe
MHTErpauuMvM 3HaHUW w3 [pYyrux npenmMeToB ecTeCcTBEHHO-
HAay4YHOro  UWKJa:  BbICTPamBaTb  JIOTUYECKYK  LIEMOYKY
paccyXxaeHun C onopowu Ha N3y4yeHHble 3aKOHbl,
3aKOHOMEPHOCTU N (PU3NYEeCKne ABneHus;

NCMONb30BaTb TeOpeTuUYeckme 3HaHua ana  o0bbAcCHeHUd
OCHOBHbIX MPUHLKUMOB pPaboTbl U3MepuTenbHbIX NpMbOpPOB,
TEXHUYECKUX YCTPOUCTB U TEXHONOMMYECKMX NMPOLECCOB;
NPUBOOAUTL MPUMEPbl BKJada POCCUNCKMX U 3apybeXKHbIX
Y4EHbIX-OU3MKOB B Pa3BUTUE HAaYKW, B 0OBbACHEHME NPOLECCOB
OKpY>XaloLero Mupa, B pa3BmuTne TEXHUKK N TEXHOJIOTUI;
aHanM3MpoBaTb W OLEHMBATb MOCNeAcTBMs ObITOBOM U
NPOM3BOACTBEHHON [OEeATENIbHOCTU YesioBeKa, CBSA3aHHOM C
bmsnmyecknumm  npoueccamn, C  MO3ULUUMA  DKOJOrMNYECKON



6e3onacHocCTy, npencTaBieHUI 0 PauLNOHaNbLHOM
NPUPOLONOJIb30BAHUN, @ TakKXe pPa3yMHOM WCMOJIb30BaHUK
LOCTUMXXEHUN HayKN U TEXHONOrnn Ona AasibHeNLero pa3BuTus
YyenoBeyeckoro obulecTsa;

NPUMEHATb pa3nyHble cnocobbl paboTbl C  UHGOpPMaLMnen
(PU3MYEeCKOro CoAep>XaHua C WUCMOoJib30BaHNEM COBPEMEHHbIX
NHPOPMALMOHHBIX  TEXHOJIOrUA, NpXM  3TOM  WUCMNOAb30BaTb
COBPEMEHHble WH(OPMALNOHHbIE TEXHOJIOrMn Ona  MOUCKa,
nepepaboTkn 1 npeabsaBaeHMa y4ebHOMW U Hay4YHO-NOMNYNSPHON
NHopMaL MK, CTPYKTYPUPOBAHMSA " NHTepnpeTaunmu
MHOPMALMKN,  MOJYYEHHON M3 PasINYHbIX  UCTOYHUKOB,
KPUTUYECKN aHasM3MpoBaTb MOJyYaeMylo WHGOpMaLU W«
OUEeHMBaTb €€ [OCTOBEPHOCTb KaK Ha OCHOBE MMEKLNXCS
3HAHWI, TaK U Ha OCHOBE aHaNn3a UCTOYHUKA UH(OopPMaLuW;
NPOSIBNATb OPraHM3auMOHHbIE W MO3HaBaTeslbHble YMeHUs
CaMOCTOSTENIbHOrO NpuobpeTeHnss HOBbLIX 3HAHMWA B npouecce
BbIMOJIHEHMSA MPOEKTHbLIX N y4ebHO-nccnenoBaTeNbCKnX paboT;
paboTaTb B rpynne C WCMOJHEHWEM pPa3/IMYHbIX COLMUANbHbIX
ponen,  naaHWpoBaTb  paboTy  rpynnbl,  pauMOHaNbHO
pacnpenenaTb AeATeNbHOCTb B HECTaHOAPTHbLIX CUTyauusx,
a[eKBaTHO OLIEHNBATb BKJ1a KaX4oro M3 y4aCTHUKOB rpymnnbl B
pelleHne paccmaTpmBaemon npobnemsi,

NposiBAATb  MOTMBaUMIO K  Oygywen npogeccMoHasibHOW
0EeATeNbHOCTM N0 CNeunanbHOCTAM  (PM3NKO-TEXHMYECKOrO
npoduns.



TEMATUYECKOE NJIAHUPOBAHUE

10 KJIACC
KonuyectBo 4acoB DNEeKTPOHHbIe
Ne HanMmeHoOBaHue pa3nesioB U TeM KoHTpon | Mpaktunue| (undposbie)
n/n| nporpamMmMbl Bcero bHblE cKMe obpasoBaTenb
paboThl paboThl Hbleé pecypchbl

Paspen 1. HAYYHbIN METO, NO3HAHUA NPUPOAbI

1.1 Hay4HbIn MeTo4 NO3HaHUSA Npupoabl 6 0 0 yaklass.ru
WNToro no pasgeny 6
Paspen 2. MEXAHUKA

2.1 KnHemaTuka 10 1 0 yaklass.ru

2.2 OunHamMuka 10 0 0 yaklass.ru

2.3 CtaTuka TBEPAOro Tena 5 1 0 yaklass.ru

2.4 3aKOHbl COXpPaHEHMNS B MEXAHMKE 10 1 0 yaklass.ru
WToro no pasgeny 35
Paszpen 3. MOJIEKYJIAPHAA ®U3NKA N TEPMOOAUHAMUKA

31 (T)ecggvfls: MOJIEKYNSAPHOKMHETUYECKON 15 1 0 yaklass.ru

3.2 TepMmoguHaMunka.TensoBble MaLLNHbI 20 1 0 yaklass.ru

3 | e cooomunsenerea | a1 0| yasssr
NToro no pasgeny 49
Paspen 4. DJJIEKTPOOAVNHAMUKA

4.1 dneKTpnyeckoe nosne 24 0 yaklass.ru

4.2 [MOCTOAHHbBIV 3N1EKTPUYECKMI TOK 24 0 yaklass.ru




4.3 ToKM B pa3nyHbIX cpenax 6 0 yaklass.ru
AToro no pasgeny 54
Paspen 5. PUSUYECKUUN NMPAKTUKYM

51 dU3NYECKUN NPAKTUKYM 16 16 yaklass.ru
WToro no paspeny 16
Pe3epBHOE BpeMS 10 0 yaklass.ru
OBLLEE KOJINYECTBO YACOB MO MPOrPAMME 170 16




11 KJIACC

KonuyecTtBo 4yacos

N1eKTPOHHbIe

Ne HanMmeHoBaHMue pa3pesioB n KouTponb | Mpaktuuec| (unmdposbie)
n/n TeM nporpamMmmMbl Bcero Hble Kue obpa3oBaTesibHbI
paboTbl paboTbl e pecypcChbl
Pazpen 1. 9JIEKTPOOVNHAMUKA
1.1 MarHuTHOe nosne 14 0 0 yaklass.ru
1.2 DNeKTpoMarHMTHasa UHOyKUnA 13 1 0 yaklass.ru
NToro no pasgeny 27
Pazpen 2. KOJIEBAHNA N BOJIHbI
2.1 MexaHunyeckne kKonebaHus 10 0 0 yaklass.ru
2.2 SNeKTPOMarHnUTHble KonebaHms 15 0 0 yaklass.ru
2.3 g/lﬂeeXKaTHpV(l)ql\/IeaC:ITV?Tnble BOJIHbI 10 1 0 yaklass.ru
2.4 OnTuka 25 1 0 yaklass.ru
WToro no pasgeny 60
Paspen 3. OCHOBbI CNELLUAJIbHON TEOPUN OTHOCUTEJIbLHOCTMU
3.1 OcHosbl CTO 5 1 0 yaklass.ru
WToro no paspeny 5
Pazpen 4. KBAHTOBAA ®U3UNKA
4.1 KopnycKynsipHO-BOJIHOBOW Ayanunu3m 15 0 0 yaklass.ru
4.2 ®du3mka aToma 5 0 0 yaklass.ru
63| e e e : o o | yadassr
NToro no pasgeny 25




Paspen 5. 9JIEMEHTbI ACTPOHOMUU N ACTPOPU3UKHU

51 S/71eMeHTbl aCTPOHOMUU U 12 0 0 yaklass.ru
aCcTPoOhUn3nNKN
WToro no paspeny 12
Paspen 6. PUSUYECKUUN NMPAKTUKYM
6.1 OU3NYECKNIN NPAKTUKYM 16 0 16 yaklass.ru
AToro no pasgeny 16
Paspen 7. OBOBLUAKLUEE MNOBTOPEHUE
CuctemaTum3auus n obobueHue
npeaMeTHOro CoOAepXKaHMs 1 onbiTa
7.1 AEeATENbHOCTY, NPMOBPETEHHOIO 15 0 0 yaklass.ru
npu n3yyeHnn Kkypca pusnkm 10 - 11
KJ1IaCCOB
NToro no pasgeny 15
Pe3epBHoe Bpems 10 0 0 yaklass.ru
OBLLEE KOJINYECTBO YACOB MO
MPOIrPAMME 170 4 16







NOYPOYHOE NNAHUPOBAHME

10 KJIACC
KosanyecTBO 4acoB INEeKTPOHH
ble
Ne KonTtpon| MpakTtuy fAara uucposbie
. TemMma ypoka P P msyuye
n/n Bcero | bHble eckue Hus obpasoBaTe
paboTbl | paboThbl NibHblE
pecypchbl
®du3nka - PyHAaMeHTaslbHas HayKa o
1 yHA y 1 0 0 yaklass.ru
npupone
Hay4HbIn MeTo NO3HaHNA N MeTOoAbI
2 y A Ab 1 0 0 yaklass.ru
nccnenoBaHns GU3NYeCcKnX ABaeHUN
DKCNepuMeHT 1 Teopus B Npouecce
3 Nno3HaHuA npupoebl. HabnwaeHre 1 0 0 yaklass.ru
3KCMNEPUMEHT B (PpU3NKe
Crnocobbl n3mepeHns Pusnyeckmnx
4 1 0 0 klass.r
BEJINYMH yaKiass.ru
AbcontoTHaa 1 0THOCUTE/bHas
5 MNOrpeLHOCTN N3MepeHnn 1 0 0 yaklass.ru
(pr3ny4ecKnx BennymH
MogenupoBaHue B hn3snke. Posib 1
MeCTO (Y13MKK B (hOPMUPOBAHUM
6 COBpPEMEHHOW Hay4YHON KapTUHbI 1 0 0 yaklass.ru
MUpa, B MPaKTUYeCKON AeATeNbHOCTH
nogen
MexaHun4yeckoe aBuxeHune. Cuctema
oTcyeTa. OTHOCUTESNIbHOCTb
7 1 0 0 yaklass.ru
MexaHn4eckoro asumxeHus. Mpamas un
obpaTHas 3afa4n MeXaHNKK




Paanyc-BeKTOp MaTepunanbHOM TOYKM,
ero npoeKuun Ha oCn KoopauHar.
TpaekTopus. lNepemeLeHue.
CkopoCTb. Mx npoekuumn Ha ocu
KoopAuHaT

yaklass.ru

PaBHOMepHOe npamMosinHenHoe
ABWXeHune. 'paunyeckoe onncaHune
PaBHOMEPHOr 0 NPAMOJIMHENHOI O
LBUXEHUs

yaklass.ru

10

Cno)xeHue nepemeLLLeHnin n
cKopocTeil. PellieHne 3a1ay

yaklass.ru

11

HepaBHOMepHOe ABMXEHME.
MrHoBeHHas CKOpPOCTb. YCKOpeHue.
MpsiMONIMHENHOe OBUMXEeHMe C
NOCTOSAHHBIM YCKOPEHNEM

yaklass.ru

12

pachmyeckoe onncaHmne
NPSAMOJINHENHOr O OBVXEHMUSA C
NOCTOAHHbLIM YCKOPEHNEM

yaklass.ru

13

CsobogHoe nageHne. YCKopeHue
cB0b0AHOro NageHms. 3aBUCUMOCTb
KOOPAWHAT, CKOPOCTU, YCKOPEHUS OT
BPEMEHWN 1 NX FrpatnKkm

yaklass.ru

14

NBuxxeHne Tena, bpoeHHoro nog
YrJI0M K FOPU30HTY

yaklass.ru

15

KpuBONMHENHOE OBUXEHNeE.
[BVKeHMe No OKPY)XXHOCTWU. YrioBas u
NIMHeNHas CKopocCTb. Mepuoa un
yacToTa. LleHTpocTpemuTensHoe u
MOJIHOE YCKOpEeHue

yaklass.ru

16

KoHTponbHas paboTa no Teme

yaklass.ru




"KnHemaTunka"

17

MepBbil 3aKOH HbOTOHA.
MHepunanbHble CUCTEMbI OTCYETA.
MpuHUMN OTHOCUTENbHOCTK Manunnes.
HenHepumanbHble CMCTEMbI OTCYETA

yaklass.ru

18

Cuna. PaBHOgenCTBYOWAdA cmna.
BTopow 3akoH HbloTOHa. Macca

yaklass.ru

19

B3ammopgencTeme ten. TpeTumn 3akoH
HbloTOHa

yaklass.ru

20

MpuHLUMN Cynepno3nuum cu.
PelseHne 3aaay Ha NpUMEHeHne
3aKOHOB HblOTOHa

yaklass.ru

21

3aKOH BCEMUPHOrO TAroTEeHUS.
DKBMUBANEHTHOCTb FpaBI/ITaLI,I/IOHHOI7I "
I/IHEpTHOI7I MaCCbl

yaklass.ru

22

Cuna TAXXeCTU 1 YCKopeHune
cB0OOAHOr0 NageHms

yaklass.ru

23

[BvxeHne HebeCHbIX Ten n nux
NCKYCCTBEHHbIX CNYTHNKOB. lNepBas
KOCMUYeCKasd CKOPOCTb. 3aKOHbI
Kennepa

yaklass.ru

24

Cuna ynpyrocTu. 3akoH lN'yka. Bec
Tesa

yaklass.ru

25

Cuna TpeHus. Npupona v Buabl Cun
TpeHus. [BMXeHne B XNOKOCTU U
rase C y4éTOM CUJibl CONPOTMBAEHMSA
cpenbl

yaklass.ru

26

llaBneHue. N'mapocTtaTnyeckoe
pasneHne. Cnna Apxnmena

yaklass.ru




27

ABCOJIIOTHO TBEPJ0€e TEeo.
MocTynaTeNbHOE 1 BpallaTenbHoe
OBVXXEHWE TBEPOro Tena

yaklass.ru

28

MOMEHT CuJibl OTHOCUTEJIbHO 0CU
BpaLLleHuns. lNie4vo cubl

yaklass.ru

29

CnoxxeHune cun, NPUIOKEHHbIX K
TBepLoOMYy Teny. LleHTp TaxecTu Tena.
Ycnosua paBHOBeCUa TBEPAOro Tena.
Buabl paBHoBecCKs

yaklass.ru

30

PeleHne 3apay

yaklass.ru

31

KoHTponbHasa paboTta no teme
"IdnHamuka. CTaTuka TBepAoro tesna"

yaklass.ru

32

MMnynbC MaTepunanbHOM TOYKY,
CUCTEMbI MaTepUasbHbIX TOYEK.
LleHTp Macc ccTeMbl MaTepraibHbIX
To4eK. TeopeMa 0 ABMXKEHUU LIEHTPA
Macc

yaklass.ru

33

MMy bC CUbl U U3MEHEHNe
MMMNY/bCa TeNa. 3aKOH COXPaHEHUS
MMNybCa. PeakTUBHOE ABUXKEHMNE

yaklass.ru

34

MOMEHT MMMy/ibca MaTepuanbHON
TOYKMW. MpeCcTaBNeHNe 0 COXPAHEHNN
MOMEHTa UMMYJIbCa B LIEHTPasbHbIX
nonsax

yaklass.ru

35

PelleHune 3apay4

yaklass.ru

36

PaboTa cusbl Ha MaJIOM U Ha
KOHEeYHOM nepemeLleHnu.
pachmyeckoe npeacTasneHne paboTol
cuibl. MOWHOCTb CUJIbI

yaklass.ru




37

KnHeTuyeckas saHeprus. Teopema 06
N3MEHEHUN KUHETNYECKOWN 3Heprumn
MaTepuanbHON TOYKM

yaklass.ru

38

[MoTeHuMaNibHble N HENOTEHLUNaIbHble
cunbl. NoTeHUManbHaa aHeprus.
BTopas KocMn4yeckas CKOpPOCTb

yaklass.ru

39

TpeTbs KOCMMYecKas CKOpoCTb. CBA3b
pa6OTbI HenoTeHuUaJibHbIX ChJ1 C
N3MEHEHNEM MEXAaHWNYECKOM SHepPrmm
CUCTEeMbl Tesl. 3aKOH COXpaHeHus
MeXaHN4YeCKown SHEPrinn

yaklass.ru

40

Ynpyrve n Heynpyrue cToJIKHOBEHUS.
YpaBHeHue bepHynnm ans naeanbHom
XUOKOCTY

yaklass.ru

41

KoHTponbHasa paboTa no Teme
"3aKOHbl COXpPaHEeHNA B MexaHuke"

yaklass.ru

42

PUn3nNYeCKNN NPaKTUKYM No Teme
"3y4yeHne HepaBHOMEPHOIro
LBVXEHNS C Lenbto onpeneneHuns
MFHOBEHHOM CKOpOCTH"

yaklass.ru

43

PU3nNYeCKNn NPaKTUKYM Nno Teme
"3mepeHne yCKopeHus npu
NPSAMOJINHENHOM PAaBHOYCKOPEHHOM
OBVKEHUW MO HAKJIOHHOW naockocTu"
nnu "ccnepoBaHne 3aBUCUMOCTU
NyTW OT BPeMeHn npu
PaBHOYCKOPEHHOM ABUXEHUN"

yaklass.ru

44

PUn3nNYeCKNN NPaKTUKYM No Teme
"M3mepeHune yckopeHns ceobogHoro
nageHnsa" nnn "MayyeHne OBUXKEHUS

yaklass.ru




Tena, 6POLLIEHHOr0 rOpU3oHTaNIbHO"

45

PU3NYECKUN NMPaAKTUKYM MO TeMe
"3y4veHne OBUXXeHUA Tena no
OKPY>XHOCTM C MOCTOAHHOM MO
MOZYJII0 CKOPOCTbI" nnu
"NccnepoBaHme 3aBUCUMOCTU
nepnoaa obpalleHnss KOHNYECKOro
MasATHMKa OT ero napameTpos"”

yaklass.ru

46

PU3NYECKUN NMPAKTUKYM MO TeMe
"NccnepoBaHme 3aBUCUMOCTU CUN
YyNpyrocTn, BO3SHUKAOLLKX B NPYXMHE
N pe3nHoBoM obpasLe, OT nx
aegopmaumn” nam "N3yveHne
LBVXEHNSA CUCTEMbI TeJ, CBA3AaHHbIX
HUTbIO, NEPEKNHYTON Yepes NErknn
610K"

yaklass.ru

47

PU3NYECKUN NMPaAKTUKYM MO TeMe
"3MepeHne paBHOAENCTBYOLLEN
Cunbl Npu ABMXeHUn bpycka no
HaKJIOHHOM MJIOCKOCTN" nnn
"[lpoBepka rmnoTesbl 0
He3aBUCMMOCTUN BPEMEHWN LABUXKEHNS
Bpycka N0 HaKJIOHHOWN MJIOCKOCTU Ha
3af@aHHOEe pacCcTosiHMe OT ero Macchbl"

yaklass.ru

48

PUn3nNYeCKNn NPaKTUKYM Nno Teme
"N3mepeHne KoahpuumneHTa TpeHuns
Mo BENNYUHE YrJI0BOr0O
Koa(pdurumneHTa 3asucmmoctu FTp(N)"
nnn "iccnepoBaHne OBMXEHNS
BpycKa N0 HaKJIOHHOM MJIOCKOCTU C
nepeMeHHbIM KO3 PULMEHTOM

yaklass.ru




TpeHna" nnm "3y4yeHune oBmxxeHuna
rpysa Ha BaJly C TpeHnem"

49

PU3NYECKUN NMPAKTUKYM MO TeMe
"ccnepnoBaHme yC0BUIA paBHOBECUS
TBEPLOro Tesa, MeKLLero ocb
BpaLleHna" nnmn "KoHCTpynpoBaHue
KPOHLUTENHOB N PACHET CUJI
ynpyroctn" nnm "M3y4eHue
YCTONYNBOCTU TBEPLOro Tena,
nMeroLero naowanb onopbl”

yaklass.ru

50

®Pun3nNYeCKNn NPaKkTUKyM Nno Teme
"3mepeHne nmnynbca Tena no
TOpPMO3HOMY nyTn" nnm "amepeHune
CWJbl TAMN, CKOPOCTW MO
3NEeKTPOMOOUASA N MOLLLHOCTU CUJIbI
Tarn" unm "CpaBHeHne n3mMeHeHuns
MMMybCca Tena C UMMNYyAbCOM CUbI"
nnu "ccnegoBaHne coxpaHeHUs
MMMybCca Npu ynpyrom
B3aumozencTeumn" nnm "ismepeHne
KWUHETUYECKOM 3Heprum Tena no
TOPMO3HOMY nyTn"

yaklass.ru

51

Pa3BMTME NpeacTaBeHNiA 0 Npupoae

TennoTbl. OCHOBHbIe nosoxeHus MKT.

Anddysna. bpoyHOBCKOe ABUXEHMEe

yaklass.ru

52

CTtpoeHue Fa3006pa3HbIX, XUOKUX N
TBepAbIX Tes. XapakTep ABMXKEHUA U
B3aMMOAENCTBMSA YaCcTUL, BelecTBa

yaklass.ru

53

Macca v pa3mepbl MONEKYN (aTOMOB).
KonnyecTtBo BelwecTBa. [NocTosiHHaA
ABorazpo

yaklass.ru




TemnepaTypa. TenjaoBoe paBHOBECHE.

54 0 0 aklass.ru
LLIkana Lenbcus y

55 PeweHwne 3apay 0 0 yaklass.ru

56 oeanbHbI ra3. [a30Bble 3aKOHbI 0 0 yaklass.ru
YpaBHeHMe MeHaeneeBa-KnanenpoHa.

57 P A P 0 0 yaklass.ru
PeweHwne 3agau4
AbconoTHaa TemnepaTypa. 3aKoH

58 patyp 0 0 yaklass.ru
[anbToHa
3onpouecchl B MaeasbHOM rase c

59 poul A 0 0 yaklass.ru
NOCTOSAHHBIM KOJIMYECTBOM BELLLECTBA
pamyeckoe npencTaBsieHne

60 M30MPOLIECCOB: U30TEepPMa, 1N30X0opa, 0 0 yaklass.ru
nsobapa

61 OcHoBHOe ypaBHeHne MKT 0 0 yaklass.ru

62 PeweHwne 3apay 0 0 yaklass.ru
CBsA3b abCONOTHOM TemrnepaTypbl
TEepMOANHAMMNYECKON CUCTEMBI CO

63 CpefHen KNHETUYECKOW IHEpPrunen 0 0 yaklass.ru
NOCTYyNaTe/bHOIro TEMNJI0BOr0
OBUKEHNS eé YyacTuL,
06obuieHne n cnctemaTmsayms

64 t ¢ L5 0 0 yaklass.ru
3HaHMKM no Teme "OcHoBbl MKT
KoHTponbHasa paboTta no teme

65 1 0 aklass.ru
"OcHoBbl MKT" y
TepMmoAnHamMum4yeckasa cuctema.
3afaHne BHeWHNX ycnosuin ana T,

66 A y A a 0 0 yaklass.ru

cucTeMbl. BHelwHe n BHYTpeHHne
napameTpsbl. lNapameTpbl TL cnctemsl




KaK cpeaHne 3Ha4eHnsq BeJIM4nH,
OMNMCbIBaKOLWMX €€ Ha
MNKPOCKOMNYECKOM YPOBHE

67

Hynesoe Ha4yano TepMoLNHAMUKNA,
Camonpoun3sosibHasa penakcaumsa T,
CUCTEMbl K TEMNJIOBOMY PaBHOBECUIO

yaklass.ru

68

Mogesnb ngeanbLHOro rasa B
TepMoguHaMuke. Ycnosus
NPUMEHNUMOCTIN 3TON MOLENN

yaklass.ru

69

YpaBHeHne MeHaeneea-KnanenpoHa
N BblpaXXeHWe Ons BHYTPEHHeN
3Heprum

yaklass.ru

70

Bblpa)keHne ons BHYTPEHHEN SHeprum
OZLHO@TOMHOr0 NAeanbHOro rasa.
KBasncTaTmyeckme 1 HecTaTnyeckme
npoLecchl

yaklass.ru

71

dneMeHTapHas paboTa B
TepMoanHaMuKe. BoldncneHune paboTol
no rpadyuky npowuecca Ha pV-
ouarpamme

yaklass.ru

12

Tennonepefaya kak cnocob
N3MEHEHNS BHYTPEHHEeN sHeprum T
cuctembl 6e3 coseplieHns paboThl

yaklass.ru

73

KoHBeKLMSA, TenJI0NpPoBOLHOCTD,
n3ny4yeHune

yaklass.ru

74

Konn4yecTBo TenaoThl. TENI0EMKOCTb
Tena. YoenbHas n MonspHas
TEMNI0EMKOCTU BeLLecTBa. YaenbHas
TEenJa0Ta CropaHna TOMJMBa

yaklass.ru




75

PacyYéT KoamyecTsa Ten0Thl npun
TenJjionepegaye

yaklass.ru

76

MoHsTue 06 agnabaTHOM npouecce.
MepBbIl 3aKOH TEPMOANHAMUKMN

yaklass.ru

77

Konn4yectBo TennoThl 1 paboTa Kak
Mepbl U3MEHEHWSI BHYTPEHHEN
3Heprun TI cnctemsl

yaklass.ru

78

BTopoi 3aKOH TePMOAVHAMMUKIN s
PABHOBECHbIX W HEPABHOBECHbIX
npoueccos. HeobpaTUMOCTh
NPUPOAHBIX NPOLIECCOB

yaklass.ru

79

MpuHUKMNbl ENCTBUSA TENNO0BbIX
MaLwinH. KMo

yaklass.ru

80

MakcnmanbHoe 3HavyeHue KMO. Unkn
KapHo

yaklass.ru

81

PeweHwne 3agay

yaklass.ru

82

IK01I0rnyeckme acneKkThbl
NCNOJIb30BaHNSA TEMNOBbIX
nBuratenen. Tennosoe 3arpssHeHune
OKpY>KaloLlen cpenbl

yaklass.ru

83

PeweHwne 3agay4

yaklass.ru

84

ObobLieHne n cnctemaTnlayns
3HaHWUK rno Teme "TepMogNHaAMMKA.
TennoBble MaLLUUHbI"

yaklass.ru

85

KoHTponbHasa paboTa no Teme
"TepMmoanHaMunKa. Tennosble
MaLUUHbI"

yaklass.ru

86

Mapoobpa3oBaHMe N KOHAEHCALUS.
icnapeHune n KnneHne. YoenbHas

yaklass.ru




TEMNJIOTa r|ap006pa3OBaH|/|ﬂ

87

HacbIlEeHHble N HEHACILLEHHble
napbl. KayecTBeHHas 3aBUCMMOCTb
MNJOTHOCTU W OaBNE€HUA HACbILLLEHHOr0
napa oT TeMnepaTypsbl, UX
He3aBMUCUMOCTb OT 06bEMa
HaCbILWEHHOro napa. 3aBMCMMOCTb
TemnepaTypbl KUMEHUS OT JaBJIeHUs B
XUOKOCTU

yaklass.ru

88

BnaxxHoCTb Bo3ayxa. ABCONOTHas 1
OTHOCUTENIbHAs BJAaXXHOCTb

yaklass.ru

89

PeweHwne 3agay4

yaklass.ru

90

TBépnoe Teno. Kpucrtannmyeckume n
aMopgHble Tena. AHM30TpONUNA
CBOMCTB KPUCTaNN0B

yaklass.ru

91

MnaBneHne n KPUCTaNIn3aLus.
YaenbHas TenaoTa NaaBJIeHUS.
Cybnnmauns

yaklass.ru

92

Nedopmaumn TBEPOOro Tena.
PacTsxxeHune n cxatue. Cosur.
Mogaynb KOHra. Mpenen ynpyrux
nedopmaumn

yaklass.ru

93

TennoBoe pacLUMPeHe XUIKOCTeR 1
TBEPAbIX T€N. AHFAPMOHU3M
TenNoBbIX KoNiebaHMin YacTuy,
BELLeCTBa

yaklass.ru

94

Mpeobpa3oBaHue 3Heprum B ha3oBbIX
nepexofax

yaklass.ru

95

YpaBHeHMe TennoBoro 6anaHca

yaklass.ru




96

PeweHwe 3agau4

yaklass.ru

97

[MoBepXHOCTHOE HaTAXeHue.
KanunnapHble asneHusa. [laBneHne
NoL UCKPVBAEHHOW MOBEPXHOCTbIO
xugkoctu. dopmyna Jlannaca

yaklass.ru

98

ObobueHne n cnctemMaTmsaums
3HaHWN No Teme "ArperaTHble
cocTosiHMA BewecTBa. Pa3oBble
nepexoabl"

yaklass.ru

99

KoHTponbHasa paboTa no teme
"ArperaTHble COCTOSAHMS BeLLeCTBa.
®a3o0Bble nepexonbl”

yaklass.ru

100

PUn3nNYeCKNN NPaKTUKYM No Teme
"N3y4eHne n3otTepmMm4ecKoro
npouecca (pekomMeHO0BaHO
MCMOJIb30BaHNe LnppoBow
nabopatopun)" nnm "N3lyyveHne
N30XOPHOro npouecca" nnu
"N3y4eHne n3obapHoro npouecca"
nnn "lMNpoBepka ypaBHEHUS
cocToaHNA"

yaklass.ru

101

PU3NYECKUN MPaAKTUKYM MO TeMe
"ViamepeHune yaoenoHon
Tennoémkoctun" nnmn "ccnenoBaHne
npoLiecca oCTbiBaHNA BewecTsa" nam
"cchenoBaHne agnabaTHoro
npouecca" naum "N3yyeHne
B3aVIMOCBSI3U 3HEpPrun
MEXMONEKYNAPHOIr0 B3aUMOLENCTBUS
N TEMNEepPaTypbl KUMEHNA Xnakocten"

yaklass.ru




102

®Pun3nNYeCKNn NPaKkTUKYM Nno Teme
"M3y4YeHne 3aKOHOMepPHOCTeN
McnapeHus Xxunakocten" nam
"ViamepeHmne yaenbHON TennoThbl
nnasneHna nbga" nnm "N3yvyeHue
CBOWCTB HaCbILLEHHbIX NapoB" nan
"M3mepeHne abCcontoTHOM BAAXXHOCTH
BO3ZYyXa M OLEHKa MacCCbl NapoB B
nomeleHunn". N3mepeHne
KO3(hpunumnmeHTa NOBEPXHOCTHOrO
HaTSA)XeHuns

yaklass.ru

103

dNieKTpu3aumsa Ten n eé nposiBNeHuns.
dnekTpuYecknin 3apaa. [ea snaa
3JIEKTPUYECKUX 3apaaoB.
MPOBOAHWKN, ONINEKTPUKN 1
NOJYNPOBOAHUKM

yaklass.ru

104

DNIeMeHTapHbIN 31eKTPUYECKNI
3apsAg. 3aKOH COXpaHeHus
3/IEKTPUYECKOro 3apsa

yaklass.ru

105

B3anmopencTsume 3apsanoB. ToYeyHble
3apsAgbl. 3aKOH KyJioHa

yaklass.ru

106

PeleHune 3anay4

yaklass.ru

107

dnekTpuyeckoe nosne. Ero gencrene
Ha dN1eKTprYecKme 3apsaabl

yaklass.ru

108

Hanps»KEHHOCTb 3/1IEKTPUYHECKOr 0
nons. MpobHbIn 3apag. JIHum
HaNPS>XEHHOCTMN INEKTPUYECKOr0
nons. O[HOPOAHOE 3NeKTpMYecKoe
nose

yaklass.ru

109

MoTeHUnanbHOCTb

yaklass.ru




3JIeKTPOCTaTUYeCKOro nons. Pa3HoCTb
NOTEHLNANOB N HalpsaXXeHNe

MoTeHUManbHasa 3Heprusa 3apsaa B
3/1eKTPOCTaTUYECKOM MOJIE,

110 yaklass.ru
MoTeHUMan 3NeKTPOCTaTNYECKOr 0
noss
CBSA3b HANPSXKEHHOCTN NONS W

111 pa3HOCTW NOTEeHLMNaN0oB AN yaklass.ru
3N1EKTPOCTAaTUYECKOr0 Nos
MprHUMN cynepno3nunm

112 PUHL ynep H yaklass.ru
INEKTPUYECKNX MONEN

113 PeweHwne 3agay yaklass.ru
MNone To4ye4yHor ana. MNon

114 OTI€ TOHEHHOT0 3apAna. 11one yaklass.ru
paBHOMEPHO 3apsAXXEeHHOW chepsbl
[Mone paBHOMEPHO 3aPSXKEHHOr o No

115 0bbémy LWapa. MNose paBHOMEpPHO yaklass.ru
3apsXKeHHON HeCKOHEeYHOWN NMI0CKOCTH
MPOBOAHNKMN B 3NEKTPOCTAaTUYECKOM

116 poBoA P yaklass.ru
none. Yca0BMe paBHOBECUS 3apsAL0B

N3NEKTPUKU 1 NMOSYNPOBOAHNKM B

117 a P ynpoBoA yaklass.ru
3NEeKTPOCTAaTUYECKOM noJie
KoHOeHcaTop. DN1eKTPOEMKOCTb

118 KOHAEeHcaTopa. dNeKTPOEMKOCTb yaklass.ru
MNJIOCKOr0 KOHAEeHcaTopa
MNMapannenbHoe coeguHeHne

119 P A yaklass.ru
KOH[,eHCaTOpPOB
MNocnepoBaTeNbHOE COeiNHEHNE

120 A a yaklass.ru
KOH[,eHCaTOpPOB

121 JHepruns 3apsXKeHHOro KoHgeHcaTopa yaklass.ru




122 PeweHwne 3apay yaklass.ru
BMXXEHMNE 3apSXKEHHOW YacTuLbl B

123 a P » yaklass.ru
O04HOPOLHOM 2NEKTPMYECKOM MoJsie

124 PeweHwne 3agay yaklass.ru
0606weHne n cuctemaTmlaums

125 3HaHWUW Mo TeMe "INeKTprnyeckoe yaklass.ru
none"
KoHTponbHasa paboTa no Teme

126 " P P " yaklass.ru

JIeKTpun4eckoe nose

Cvna ToKa. MOCTOSAHHbLIN TOK. YC0BMA

127 CyLLeCTBOBaHWNA MOCTOSAHHOI0 yaklass.ru
3/1eKTPMNYECKOro ToKa

128 NcTo4yHmKM Toka. HanpsxeHue n 3C yaklass.ru
3akoH OMa ong y4acTKa uenu.

129 ANA Y 4 yaklass.ru
DNIeKTpNYeCcKoe CoNpPoTMBIEHMNE
3aBMCUMOCTb COMPOTUBJIEHNUSA
OA4HOPOAHOr0 NPOBOAHMKA OT €ro

130 AHOPOA PoBOA yaklass.ru
LOJVHbBI U N1oWanun nonepeYyHoro
ceyeHuns
YpenbHoe cConpoTMBAEHME BELLECTBa.

131 aklass.ru
PelweHve 3apaM y
MocnepoBaTesibHOE, NapannenbHoe,

132 CMeLlaHHoe coenHeHne yaklass.ru
NPOBOAHWNKOB
Pac4yéT pa3BeTB/IEHHbIX

133 NeKTpuYecknx uenen. MNpasuna yaklass.ru
Kupxrodga

134 PeweHwne 3agay yaklass.ru




PaboTa 3JIEKTPUYECKOro ToKa. 3aKOH

135 0 0 aklass.ru
Ixoyna —JleHua y
136 PeweHwne 3apay 0 0 yaklass.ru
MOLLHOCTb 3N1EeKTPUYECKOro TOKa.
137 TennoBas MOLHOCTb, BblAeNsgeMas Ha 0 0 yaklass.ru
pesncTope
138 PeweHne 3agad 0 0 yaklass.ru
2[C n BHYTpeHHee conpoTunBaeHne
139 a yTp P 0 0 yaklass.ru
NCTOYHMKA TOKa
140 3akoH OMa AN nonHow (3aMKHYyTOMN) 0 0 yaklass.ru
NEKTPUYECKON Lienn
141 PeweHne 3agad 0 0 yaklass.ru
142 MOLLLHOCTb UCTOYHMKA TOKa 0 0 yaklass.ru
143 KopoTkoe 3aMblkaHune 0 0 yaklass.ru
KoHaeHcaTop B Lieny NOCTOSHHOIO
144 A PBU 0 0 yaklass.ru
TOKa
145 PeweHwne 3apay 0 0 yaklass.ru
PelseHmne 3agay no teme
146 | | A S 0 0 yaklass.ru
[MOCTOSAHHbIN YNEKTPUYECKNIA TOK
PelseHmne 3agay no teme
147 " A y " 0 0 yaklass.ru
[MOCTOSAHHbIN YNEKTPUYECKNIA TOK
PelseHmne 3agay no teme
148 " A y " 0 0 yaklass.ru
[MOCTOAHHbIV 3NEKTPUYECKNI TOK
ObobLieHne n cnctemaTnlayns
149 3HaHWUN 1o Teme "lMoCTOSAHHbIN 0 0 yaklass.ru
3NEeKTPUYECKUin TOK"
150 KoHTponbHas paboTa no Teme 1 0 yaklass.ru




"TIOCTOAHHBIN 3NIEKTPUYECKNIA TOK"

151

dneKkTpuYeckas NpoBoOANMOCTb
PA3/IMYHbIX BELLECTB. DNEKTPUYECKNN
TOK B MeTasinax. CBepxnpoBoaMMOCTb

yaklass.ru

152

INEKTPUYECKUIA TOK B paCTBOPaX U
pacnnaBax 371eKTPOJIMTOB. 3aKOHbI
®apajges ona 3NeKTPoAn3a

yaklass.ru

153

DNeKTPUYeCKnin TOK B rasax. MNnasma

yaklass.ru

154

INEKTPUYECKUI TOK B BaKyyMe.
BakyyMHble npnbopbl

yaklass.ru

155

DNEKTPUYECKUI TOK B
NOJyNPOBOAHMNKAX

yaklass.ru

156

MoNynpoBOAHUKOBLIE NMPUBOpPBI

yaklass.ru

157

dU3NYECKUN NPaKTUKYM N0 Teme
"N3MepeHne cunbl ToKa U
Hanps»XeHnsa B Lenun noCcTossHHOro
TOKa Mpy NMOMOLLM aHaJIOroBbIX U
LNDPOBbLIX N3MEPUTESbHbIX
npnbopoB" nam "3HaKoOMCTBO C
ungposon nabopaTopren no pusmnke.
MpuMepbl 3MepeHna Prusndeckunx
BEJ/INYMH MPU MOMOLLU KOMMbIOTEPHbIX
JaT4ynkos"

yaklass.ru

158

®Pun3nNYeCKNn NPaKkTUKyM Nno Teme
"HabntogeHne npespaLleHns sHeprum
3apSAXKEeHHOro KoHAeHcaTopa B
3HEePruio n3nyyeHns ceetoamoga” nnu
"MN3y4YeHne npoTeKkaHna TOKa B Lienu,
cofepxxallen KoHgeHcaTop" nam
"PacnpefeneHune pasHoCTu

yaklass.ru




NoTEeHUMaN0oB (Hanps»XeHus) npu
nocnegoBaTeslbHOM COeAUHEHNN
KOHLEeHCaTopoB"

159

dr3NYeCKNn NPakKTUKyM Mo Teme
"NccnepoBaHMe CMELLaHHOro
coeINHeHNA pe3ncTopos” nau
"N3MepeHne yaensHoro
COMNPOTUBAEHNSA MPOBOOHNKOB" NN
"ccnepoBaHme 3aBUCMMOCTU CUJIbI
TOKa OT HaMpshKeHus OJis namnol
HakKamBaHnA"

yaklass.ru

160

OU3NYECKMIN NPAKTUKYM MO TEME
"HabniogeHne anekTponmsa" nam

"N3MepeHune 3apata 04HOBANIEHTHOIo

noHa" nnm "NccnepoBaHune
3aBMCUMOCTIY CONPOTUBIEHNS
TepMope3uncTopa OT TeMnepaTypb!"
nnn "CHATMe BOJIbT-aMMepHon
XapakKTepucTukn gnopa”

yaklass.ru

161

Pe3epBHbIN ypok. O6obuieHme un
cucTemMaTmsaumsa 3HaHMIA No TeMe
"KnHemMaTunKa"

yaklass.ru

162

Pe3epBHbIN ypok. O6obuieHme un
cucTemMaTmsalumsa 3HaHMIA No TeMe
"OnHamnka"

yaklass.ru

163

Pe3epBHbIN ypok. O6obuieHme un
cucTemMaTmsaumsa 3HaHMIA No TeMe
"CTaTuKa TBEpLOro tena"

yaklass.ru

164

Pe3epBHbIN ypok. O6obuieHme un
cucTemMaTmsalmsa 3HaHWIN No TeMe

yaklass.ru




"3aKOHbl COXpPaHEHNA B MexaHuke"

165

Pe3epBHbIN ypok. O6obuieHme un
cmcTemMaTm3auns 3HaHUIA No TeMe
"OCHOBbI MOJIEKYJIAPHO-KMHETUYECKON
Teopun"

yaklass.ru

166

Pe3epBHbIN ypok. ObobieHne n
cucTemMaTusauna 3HaHUM No Teme
"TepMmoanHaMunka. Tennosble
MaLlUUHbI"

yaklass.ru

167

Pe3epBHbIN ypok. ObobieHne n
cmcTemMaTm3auns 3HaHUIA No TeMe
"ArperaTHble COCTOAHMS BeLLeCTBa.
da3oBble nepexonbl”

yaklass.ru

168

Pe3epBHbIN ypok. O6obuieHme un
cucTemMaTmsalumsa 3HaHMIA No TeMe
"InekTpnyeckoe nose"

yaklass.ru

169

Pe3epBHbIN ypok. O6obuieHme un
cucTeMaTm3aums 3HaHUIM No Teme
"TIOCTOAHHBIN 3NIEKTPUYECKUIA TOK"

yaklass.ru

170

Pe3epBHbIN ypok. ObobieHne n
cmcTemMaTum3auns 3HaHUW No TeMe
"ToKM B pa3nnyHbIX cpepax”

yaklass.ru

OBLLUEE KOJINYECTBO HYACOB MO MNMPOIrPAMME

170

16




11 KJIACC

Kosau4yecTBO 4YacosB INEeKTPOHH
HOaTta ble
Ne ndpposblie
Tema ypoka KoHTposn| MpakTuy | oy yel U bp
n/n Bcero | bHble eckue HUS obpa3oBaTe
paboTbl | paboThbl NibHblE
pecypchbl

B3anmopencTeme NnoCTOAHHbIX

1 MarHMTOB 1 NPOBOAHNKOB C TOKOM. 1 0 0 yaklass.ru
MarHuTHoe none. 'mnotesa Amnepa
BekTop MarHUTHOM UHAOYKLUN.

2 MpUHLMN Cynepno3nuum MarHUTHbIX 1 0 0 yaklass.ru
nonen. JINHUM MarHUTHON NHAOYKLNK
MarHuTHoe noJsie NpPoBOAHMKA C

3 1 0 0 aklass.ru
TOKOM. OnbIT dpcTea y

nna AMnepa, eé HanpasJieHNe 1

4 Cnna €pa, €€ Hanpasnenne 1 0 0 yaklass.ru
MoayJb

5 PelleHune 3aa4 1 0 0 yaklass.ru
[puMeHeHWe 3akoHa Amnepa.

6 p P 1 0 0 yaklass.ru
dNeKTpon3MepuTesbHbIe NPMbopsI
Cwna JlopeHua, eé Hanpas/ieHne u
MOLYNb. [BMXKEHME 3aps)KEHHON

7 ay7e. I P 1 0 0 yaklass.ru
4acTuLbl B OAHOPOAHOM MarHUTHOM
none

8 PeweHwne 3apav 0 0 yaklass.ru

9 PaboTa cunbl JlopeHua 0 0 yaklass.ru

10 PeweHwne 3apav 0 0 yaklass.ru




MarHuTHoe noJse B BellecTBe.

11 deppoMarHeTnkuy, napa- un yaklass.ru
LVaMarHeTuKkm
OCHOBHble CBOMCTBA

12 (beppomarHeTunkos. lNpnmeHeHne yaklass.ru
(heppomMarHeTnkos
PeweHue 3aga4 no teme "MarHMTHoEe

13 » yaklass.ru
none
PeweHue 3aga4 no Teme "MarHuUTHoEe

14 p yaklass.ru
none
fBNneHne 3neKTpoMarHUTHOM

15 NHOYKUKUK. [TOTOK BEKTOPaA MarHUTHOW yaklass.ru
NHOYKUMN

16 20C nHaykummn yaklass.ru
3aKOH 3/1IeKTPOMarHUTHON NHAYKL MM

17 P Aykd yaklass.ru
dapapes
BuxpeBoe anekTpumyeckoe nose. Tokn

18 P P yaklass.ru
dyko

NHOYKUMW B ABMXYLLMXCA

19 SAC nHAyku A ytunxe yaklass.ru
NPOBOAHMNKAX

20 PeweHwne 3anay yaklass.ru

21 Mpasuno JleHua yaklass.ru
NHOYKTUBHOCTL. KaTyLlKa

22 NHOYKTVMBHOCTW B LLenn NOCTOAHHOIO yaklass.ru
TOKa
fABneHn MOUHOYKLWN.

23 eHue camomHaykLm. SAC yaklass.ru
CaMOUHAOYKLNN

24 DHeprna MarHUTHOrO NoJIA KaTyLWKK C yaklass.ru




TOKOM. DJIeKTPOMArHMUTHoe noJe

25 PeweHwne 3apav 0 0 yaklass.ru
0b6obLweHne n cuctemaTmsaums

26 - . H " 0 0 yaklass.ru
3HaHWUIN N0 TeMe "INEKTPOANHAMMKA
KoHTponbHasa paboTa no Teme

27 POHTP PaboTt 1 0 yaklass.ru
dNeKTpoaMHaMMKa
KonebaTtenbHaa cuctema. CeobogHble

28 KosiebaHus. FapMoHMyeckune 0 0 yaklass.ru
KosiebaHus
KnHemaTnyeckoe v AUHaMn4ecKkoe

29 A . 0 0 yaklass.ru
onuncaHune KonebaTenbHbIX OBMXEHUN
JHepreTnyeckoe onucaHue. BoiBog
AVHaMMNYeCKOro onmcaHma

30 rapMOHUYeCKnX KosiebaHunii n3 nx 0 0 yaklass.ru
3HepreTU4eckoro N KNHeMaTU4eCcKoro
onncaHus

31 AMnanTyaa n hasa konebaHmm 0 0 yaklass.ru
Mepunop 1 YacToTa KonebaHmn.
Mepunop Manbix cBOBOAHLIX KonebaHmi

32 MaTeMaTn4ecKkoro madaTHuKa. MNepuon 0 0 yaklass.ru
CcBOOOAHbLIX KOsIebaHn NPYXXUHHOIO
MasTHUKaA
3aTyxawoLue KosebaHus.

33 0 0 aklass.ru
BbIHY)XAeHHble KosiebaHus. Pe30HaHC y

34 ABToKONEBAHNA 0 0 yaklass.ru

35 PeweHwne 3apav 0 0 yaklass.ru
YpoK-KoH(epeHumns "MexaHunyeckme

36 P (bepeHu 0 0 yaklass.ru

KonebaHus B MY3blKaJIbHbIX




NHCTPYMeHTax"

ObobLleHne n cnctemaTnlayns

37 3HaHWM No Teme "MexaHu4yeckume yaklass.ru
KonebaHmsa"
DNeKTPOMarHuTHble KosiebaHus.

38 P . yaklass.ru
KonebaTenbHbIn KOHTYP
®opmysia ToMmcoHa. CBA3b aMnAnTy bl

39 3apaga KoHgeHcaTopa C aMnanTyaoun yaklass.ru
CUNbl TOKA B KolebaTelbHOM KOHTYype
3aKOH COXpaHeHnsa 3Heprum B

40 P P yaklass.ru
naeasbHOM KonebaTesibHOM KOHTYpe
3aTyxawwme 31eKTPOMarHnUTHble

41 KonebaHus. BbIHy>X AeHHbIEe yaklass.ru
3NEeKTPOMArHUTHblEe KonebaHmsa
[MepeMeHHbIN TOK. Pe3nctop u

42 KOHAEHCATOp B Lenu NepeMeHHoro yaklass.ru
TOKa
KaTylKa MHOYKTUBHOCTM B Llenu

43 y Ay 4 yaklass.ru
NnepeMeHHOro Toka
3akoH OMa [J1a 3/1eKTpuYeckon uenu

44 A P H yaklass.ru
nepeMeHHOro Toka
MoLLHOCTb NepeMEHHOro TOKa.

45 AMNANTYOHOE N AeNCTByloLLee yaklass.ru
3HaYeHMe CUbl TOKa M HanpsH>KeHns

46 Pe30HaHC B aN1IeKTpUYeCcKom Lenu yaklass.ru

47 PeweHwne 3anay yaklass.ru
NoeanbHbI TpaHChopMaTop.

48 Mpon3BOACTBO, Nepenaya u yaklass.ru

noTpebneHne 31eKTPUYECKON IHEeprum




DKO0rM4yeckmne pucku npu
NPOn3BOACTBE 3/IEKTPO3IHEPI NI.

49 KynbTypa Ucnonb30BaHUS 0 0 yaklass.ru
3/1eKTPO3HEPr UK B NOBCEAHEBHON
XKU3HN

50 PewweHwne 3a0a4 0 0 yaklass.ru

51 PeweHwne 3apav 0 0 yaklass.ru
O6o6LieHne n cncTtemMaTmzaums

52 3HaHWI Mo TeMe "DNeKTPOMarHNTHblEe 0 0 yaklass.ru
kKonebaHma"
MexaHun4eckKune BOJIHbI.

53 0 0 yaklass.ru
XapaKTePUCTUKN MEXaHNYECKNX BOJIH

54 CBoMCTBa MexaHW4YeCKMX BOJIH 0 0 yaklass.ru

55 3BYK. XapaKTepPUCTUNKN 3BYKa 0 0 yaklass.ru
NHppa3Byk n ynbTpassyk. LLlymosoe

56 (ppassyk n y/IbTpassy Y 0 0 yaklass.ru
3arpsa3HeHne OKpy>KatoLlen cpenbl

57 PeweHwne 3apav 0 0 yaklass.ru
ONIeKTPOMarHUTHbIE BOJIHBbI.

58 P 0 0 yaklass.ru
3ny4yeHmne aneKTpOMarHUTHbIX BOJIH
SHeprus 31eKTPOMarHUTHbIX BOJIH.

59 P P 0 0 yaklass.ru
CBOWCTBA 3IEKTPOMArHUTHbIX BOJIH
LLIkana 3NeKTPOMarHUTHbIX BOJIH.

60 MpUMeHeHNe 3NeKTPOMarHNTHbLIX BOJIH 0 0 yaklass.ru
B TEXHUKE U1 BbITY
MprHUUNBI PaANOCBSA3M U
TenesmpeHuna. Pagnonokaums.

0l A A H 0 0 yaklass.ru

DNEeKTPOMArHMTHOE 3arpsi3HeHne
OKpY>KatoLLlen cpefbl




62

KoHTponbHasa paboTa no Teme
"KonebaHuns v BOMHbI"

yaklass.ru

63

CseT. 3aKOH NMPsIMOJIMHENHOI O
pacnpocTpaHeHns CBeTa

yaklass.ru

64

PelieHwve 3agay Ha NpuMeHeHne
3aKOHa NPSAMOIMHENHOr 0
pacnpocTpaHeHns CBeTa

yaklass.ru

65

OTpaxxkeHue cBeTa. [1n10cKoe 3epkano.
Chepunyeckoe 3epkasno

yaklass.ru

66

MpenomneHne ceeta. ABCONOTHLIN 1
OTHOCUTENbHbIN MNOKa3aTesb
npenomsaeHus. MosHoe BHyTpeHHee
oTpakeHwue. MpefenbHbIN Yron
MOJIHOrO BHYTPEHHEro 0TpaXKeHus

yaklass.ru

67

PelieHne 3agay Ha NpuMeHeHne
3aKOHOB OTPaXKeHUs 1 NpenomMsieHNs
cBeTa

yaklass.ru

68

Xon ny4yen B npusme. Auncnepcus
cseTa. CNOXHbIN cocTaB 6benoro
cBeTa. LeT

yaklass.ru

69

JInH3bI. POKYCHOE pacCToAHME 1
ONTU4YecKas cuna JINH3bI

yaklass.ru

70

MocTpoeHme n3obpakeHnin B TNH3axX U
NX CMCTEMaX. YBENIMYEHNE NNH3bI

yaklass.ru

71

PelleHne 3agay Ha NOCTpoOeHne
n306pakeHnin, nosiy4aemblx C
MOMOLLbIO JINH3

yaklass.ru

72

[(Nna3 Kak onTu4yeckas cuctemMa

yaklass.ru

73

PewweHwne 3agad. Npenensl

yaklass.ru




NPUMEHNMOCTH FeOMeTpMLIeCKOIZ
OMTUKN

CKOpoCTb CBeTa U MeToAbl ee

74 1 0 0 yaklass.ru
N3MepeHns

75 Incnepcnsa ceeTa 0 0 yaklass.ru

76 NHTepthepeHuns ceeTa 0 0 yaklass.ru
KorepeHTHble UCTOYHUKWN. YCNOoBUA

77 HabnoaeHNA MaKCMMYMOB U 1 0 0 yaklass.ru
MUHWUMYMOB

78 PeweHwne 3apav 0 0 yaklass.ru

79 MpuMeHeHne NHTepgepeHL MM 0 0 yaklass.ru

80 Andpakuns ceeTa 0 0 yaklass.ru

81 IAndpakumMoHHas peLleTka. Ycnosune 1 0 0 yaklass.ru
HabNoAEeHNSA FNaBHbLIX MaKCUMYMOB

82 PeweHwne 3apav 1 0 0 yaklass.ru
MonepeyHOCTb CBETOBLIX BOJIH.

83 Nonspu3saumns cBeTa 1 0 0 yaklass.ru

84 PewweHwne 3a0a4 1 0 0 yaklass.ru

85 CBeToOBble ABNEHUSA B npupoae 1 0 0 yaklass.ru

86 0606LLEeHVIe n cmsTeMaTml?auvm 1 0 0 yaklass.ru
3HaHMM No Teme "ONTuKKa

37 KoHTponbHasa paboTa no Teme 1 1 0 yaklass.ru
«OnTuKa»
paHWLbl NPUMEHUMOCTH

88 KJTACCUYECKON MeXaHWKW. 3aKOHbI 1 0 0 yaklass.ru

ANEKTPOANHAMUKN N NPUHLIAN
OTHOCUTEJIbHOCTMN




MocTynaTkl CeUnansHoON Teopum

89 1 0 0 yaklass.ru
OTHOCUTENLHOCTM
MpoCTpaHCTBEHHO-BPEMEHHOW
nHTepsan. NpeobpazoBaHuna JlopeHua.
90 Ycnosme NpUYMHHOCTM. 1 0 0 yaklass.ru
OTHOCUTENbHOCTb OAHOBPEMEHHOCTH.
3amepJsieHne BPEMEHN 1 COKpaLLeHne
LVHbI
91 JHEpPruns n NMNynbC PeNaTUBMCTCKON 1 0 0 yaklass.ru
4acTuULbl
CBSA3b MacChbl C 3HEpPruen n NMNyJsibCoM
92 PEeNATUBUCTCKOM YacTuLbl. dHeprus 1 0 0 yaklass.ru
NoKOS
93 PaBHOBeCHOE TenJioBOe N3Jy4yeHune 1 0 0 yaklass.ru
94 3aKoH cmeLleHns BuHa 1 0 0 yaklass.ru
'mnoTtesa M. [1NaHKa 0 KBaHTax.
1 0 0
95 DOTOHLI yaklass.ru
96 dHeprus n umMnynbc oToHa 1 0 0 yaklass.ru
97 doTo3ppekT. OnbiThl A. I'. CTONeTOBa. 1 0 0 yaklass.ru
3aKoHbl OTO3(h(hekTa
YpaBHeHMe INHLWTENHa Ans
98 oToahhekTa. "KpacHasa rpaHmua"” 1 0 0 yaklass.ru
oToahpekTa
99 [aBneHune ceeTa. OnbiThI 1. H. 1 0 0 yaklass.ru
JNlebepneBa
100 BonHoBbIE CBONCTBA YacTuUL, 1 0 0 yaklass.ru
101 BosiHbl fe bpownnsa. InHa BOSIHLI Ae 1 0 0 yaklass.ru

Bponns n pasmepbl 0baacTu




NOKann3aLmm aBMKYLENncs YacTuLbl

102 KopnyCcKyspHO-BOJIHOBOW Ayann3m yaklass.ru

103 Andpakumsa 3N1eKTPoHOB Ha yaklass.ru
KpucTannax
Cneundurka n3MepeHnin B MUKpoMupe.

104 CooTHOLWEHNS HeonpeaeneéHHOCTEN yaklass.ru
len3eHbepra

105 PelieHune rpadumyeckmx 3apau yaklass.ru

106 PelweHne pacyéTHbIX 3a4au yaklass.ru
KoHTponbHasa paboTa no TemMam:

107 "OcHosbl CTO", "KopnycKynsipHo- yaklass.ru
BOJIHOBOW Oyann3m"
OnbITbl NO MCCIef0BaHUIO CTPOEHUA

108 aToma. [MnaHeTapHasa MoLesib aToMa yaklass.ru
Pesepdopaa

109 MocTynaTbl bopa yaklass.ru
Buabl cnekTpoB. CNekTp ypoBHEN

110 JHeprun aTtoMa BoAOpoa yaklass.ru
CnOHTaHHOE N BbIHYXXAEHHOoE

111 n3nyvyeHune cBeTa yaklass.ru

112 Nazep yaklass.ru
HyknoHHasa mogens sapa

113 len3eHbepra-BaHeHKO. 3apag u yaklass.ru
MaccoBoe 4yncno agpa. N3otonsbl.
PagnoakTMBHOCTb
3aKOH paAnoakTUBHOrO pacnaga.

114 CBoKCTBa MOHU3MPYOLLErO yaklass.ru

n3nyvyeHunsa. BanaHue




pPafonoaKTUBHOCTU Ha XWNBbIE
opraHu3smebl. JlosumeTpus

115

DHeprusa CBA3M HYKJIOHOB B Afpe.
AnepHble cunbl. [lehekT Macchl aapa.
AnoepHble peakunun. AnepHble
peakTopbl. MpobsemMbl ynpaBnsaemMoro
TEepMOSALEPHOr0 CMHTE3A.
DKOoJIornyeckume acrneKkTbl pa3BuTmS
A0EPHON SHEPreTuKn

yaklass.ru

116

MeToAbl perncTpaymm un

nccsiieaoBaHmMAa anneMeEHTapPHbIX YaCTULL.

®dyHOaMeHTallbHble B3aMMOLENCTBMA.
BapunoHbl, ME30HbI U NENTOHbI.
MpenctasneHne o CTaHAapTHON
Mooenn. KsapK-ritoHHas Mmogesb
afpOHOB

yaklass.ru

117

®un3mka 3a npegenamm CTaHoapTHOM
mogenn. TEMHaa maTepusa n TEMHas
3Hepruns. EQMHCTBO (hM3MYeCKom
KapTWHbI MUpa

yaklass.ru

118

DTanbl pa3BUTUA aCTPOHOMUMN.
3Ha4yeHne aCTPOHOMUN

yaklass.ru

119

MPUMEHUMOCTb 3aKOHOB (PM3NKK ANA
06bACHEHNS NPUPOObI KOCMUYECKUNX
06bekToB. MeToAbl aCTPOHOMUYECKUNX
nccnenoBaHumn

yaklass.ru

120

CoBpeMeHHble onTu4yeckne
TesleCKorbl, pagnoTesiecKonsbl,
BHeaTMoC(epHas aCTPOHOMUA

yaklass.ru

121

Bup 3Bé3gHoro Heba. Co3Be3gns,

yaklass.ru




ApKne 3BE3[bl, MNJAHETHI, UX BUANMOE
OBUKXEHNE

122

ConHeYyHasa cuctema. ConHue.
CoslHeYyHas akTUBHOCTb. ICTOYHUK
sHeprumn ConHua 1 3B€3[

yaklass.ru

123

3BE3[4bl, X OCHOBHbIE
XapakTepucTukun. narpamma
"CrnekTpanbHbIN KNacc - CBETUMOCTb"

yaklass.ru

124

3Be3/bl r1aBHOW NOCNeA0BaTENbHOCTH

yaklass.ru

125

BHyTpeHHee CTpoeHue 3BE3L.
CoBpeMeHHble npeacTaB/ieHNs 0
nponcxoxxaeHun v asostounmn ConHua
N 3BE34. ITanbl XXN3HW 3BE3]

yaklass.ru

126

MneyHbln MyTb — Hawa ManakTuka.
Tunbl ranakTuk. Y€pHble Ablpbl B
AApax raJlakTuk

yaklass.ru

127

BceneHHas. Pacwunpenmne BceneHHon.
3akoH Xabbna. Teopus bonbLioro
B3pblBa. PeNINKTOBOE N3ny4yeHne

yaklass.ru

128

MacwTtabHas CTpyKTypa BceneHHon.
MeTarasnaktunka

yaklass.ru

129

HepelwéHHble NpobaemMbl aCTPOHOMUK

yaklass.ru

130

DU3NYECKNN NMPAKTMUKYM MO TEME
"NccnepoBaHme MarHUTHOro NoJs
MNOCTOSAHHbIX MAarHUTOB" NN
"ccnepoBaHMe CBOWCTB
(hbeppomarHeTnkos" nnu
"ccnepoBaHue AencTBus
NOCTOSAHHOIO MarHMTa Ha pPaMKy C

yaklass.ru




TOKOM"

131

DU3NYECKNN NMPAKTUKYM N0 TEME
"M3mepeHne cnnel AMnepa" nnu
"N3y4eHne 3aBUCUMOCTU Cuibl AMMepa
OT cufbl TOKa" nam "OnpeneneHune
MarHUTHOM MHAYKLUMM Ha OCHOBE
n3mepeHnsa cunbl AMnepa"

yaklass.ru

132

DU3NYECKNA NMPAKTUKYM N0 TEME
"NccnepoBaHne ABNEHUS
3N1EKTPOMArHUTHON MHAYKUUN" nan
"OnpepenieHne NHOYKLUN BUXPEBOro
MarHuTHoro rnonsa"

yaklass.ru

133

PU3NYeCKNN NPaKTUKYM M0 TeME
"NccnepoBaHne ABNeHUS
camouHaykumn" nnn "Céopka mogenu
3JIEKTPOMArHUTHOro reHepaTtopa”

yaklass.ru

134

®dUn3nNYeCKNn NPaKTUKYM Mo Teme
"N3mepeHune nepuoga cBoboOHbIX
KonebaHUN HUTSHOIO N NPYXXNHHOIO
MaATHUKOB"

yaklass.ru

135

®dU3nNYeCcKUn NPakKTUKYM no TemMe
"Mpeobpa3oBaHne sHEPrum B
NPY>XVHHOM MasaTHUKe"

yaklass.ru

136

DU3NYECKNN NMPAKTMUKYM MO TEME
"NccnepoBaHme nepemMeHHOro Toka
Yyepes nocseoBaTesbHO
COeVHEHHbIe KOHAEeHCATOop, KaTyLUKY
n pesnctop" nan "NiccneposaHue
PaboTbl NICTOYHMKOB CBETA B LLENn
nepeMeHHoro Toka"

yaklass.ru




137

®dun3nNYeCKNn NPaKTUKYM Nno Teme
"M3y4yeHne napaMeTpoB 3BYKOBOW
BOJIHbI"

yaklass.ru

138

®dUn3nNYeCKNn NPaKTUKYM Mo Teme
"N3mepeHne nokasaTens
npesioMneHna ctekna" nam
"MonyyeHune n3obpaxeHmsa B cucteme
13 NJIOCKOro 3epkasia u JINH3bI"

yaklass.ru

139

PU3NYECKNN NPAKTMUKYM N0 TEME
"NccnepoBaHme 3aBUCMMOCTH
(POKYCHOIro paccTosiHUSA OT BellecTBa
(Ha NnpuMepe XNAKKUX INH3)" nan
"N3mepeHne (hoKyCHOro paccTosaHua
paccensarLmx nMH3"

yaklass.ru

140

®U3NYECKUIN NPaKTUKYM MO TeMe
"HabnoneHve agugpakuunnm,
NHTepdepeHLMM N NoOASpU3aLmMmn
ceeTa"

yaklass.ru

141

DU3NYECKNN NPAKTMUKYM N0 TEME
"OnpepeneHune nmnynbca v 3Heprumn
PeNATUBUCTCKNX YacTul (no
hoTorpadmam TpekoB 3apsXKEHHbIX
yaCcTWUL, B MAarHUTHOM rnone)"

yaklass.ru

142

®dun3nMYeCKNn NPaKTUKYM Nno Teme
"M3MepeHune noctosaHHoM NnaHKa Ha
OCHOBe nccnefoBaHNsa MoToadhpekTa"
nnn "iccneposaHne 3aBUCUMOCTU
CWJibl TOKa Yepes CBeToAuog OT
Hanps»xXeHna"

yaklass.ru

143

®OU3NYECKMI NPAKTUKYM MO TeMe

yaklass.ru




"WccnepoBaHume cnekTpa
pa3pe>XeHHOro aToMapHoOro BoA4opoLAa
N N3MepeHne noctosHHom Pnaobepra"

144

dU3NYeCKNN NPaKTUKYM M0 TeMeE
"iccnepoBaHme pagnoaKTUBHOMO
(poHa c ncnonb3osaHmem gosmMmeTpa”
nnm "N3yyveHne nornoweHuns beta-
4acTuL, aJllOMUHMEM"

yaklass.ru

145

DU3NYECKNA NPAKTUKYM MO TEME
"HabntoneHns 3Bé3gHoro Heba
HEBOOPY)KEHHBIM 1a30M C
NCMOJIb30BaHMEM KOMMbIOTEPHbIX
NPUNOXEHUI 0N onpegeneHuns
NonoXxeHns HebecHbIX 06bEKTOB Ha
KOHKPETHYIO OaTy: OCHOBHbIE
co3se3ansa CesepHOro noaywapus un
Apkune 38é3abl" nam "HabnwogeHns s
Teneckon JlyHbl, NnaHeT,
TYMaHHOCTEN W 3BE3[HbIX CKOMJeHnn"

yaklass.ru

146

Ob6o6LieHne n cnctemMaTmzaums
3HaHUN. Ponb (M3MKKN N aCTPOHOMUN B
3KOHOMWNYECKOW, TEXHOJIOMNYECKOWN,
COUMaNbLHOW 1 3TNYECKON chepax
LeATesIbHOCTU Yesl0BeKa

yaklass.ru

147

ObobLieHne n cnctemaTnlayms
3HaHUN. Ponb N MeCTo hU3NKKN 1
aCTPOHOMUN B COBPEMEHHOW HAaY4HOM
KapTUHE MUpa

yaklass.ru

148

ObobLieHne n cnctemaTnlayns
3HaHWN. Ponb hn3n4eckom Teopumn B
hOpMMpPOBaHNM NPEACTABIEHNN O

yaklass.ru




(HM3NYECKON KapTUHE MUpa, MECTO
(hM3NYECKON KapTUHBI MUpa B 0bLLEM
Psily COBPEMEHHBIX eCTECTBEHHO-
HaY4HbIX NPeACTaBIEHN 0 Npupoe

149

ObobLieHne n cnctemaTnlayms
3HaHWUM nNo Teme "KuHeMaTmnka"

yaklass.ru

150

ObobLieHne n cnctemaTnlayus
3HaHWUM nNo Teme "KnHeMmaTmnka"

yaklass.ru

151

ObobLieHne n cnctemaTnlayns
3HaHWUM no Teme "JunHammka"

yaklass.ru

152

ObobLieHne n cnctemaTnlayns
3HaHuK no Teme "CTaTnka TBEPLOro
Tena"

yaklass.ru

153

ObobLieHne n cnctemaTnlayns
3HaHWUN Mo Teme "3aKOHbl COXPaHEeHUs
B MexaHuke"

yaklass.ru

154

ObobLieHne n cnctemaTnlayns
3HaHWU1 no Teme "OCHOBBI
MOJIEKYNAPHO-KMHETUYECKON Teopun”

yaklass.ru

155

ObobLleHne n cnctemMaTnlayns
3HaHWN No Teme "TepMoaMHaAMUKA.
TennoBble MaLLUUHbI"

yaklass.ru

156

ObobueHne n cnctemaTmsaums
3HaHWIN No Teme "ArperaTHble
COCTOSIHUA BewecTBa. Pa3oBble
nepexoabl"

yaklass.ru

157

ObobLleHne n cnctemaTnlayns
3HaHUN NO TeMe "InekTpuyeckoe
rnone"

yaklass.ru




158

ObobLieHne n cnctemaTnlayns
3HaHWUM No Teme "MoCTOAHHbIN
3NEeKTPUYECKUin TOK"

yaklass.ru

159

ObobLieHne n cnctemaTnlayns
3HaHWUK no Teme "ToKM B pa3INYHbIX
cpenax”

yaklass.ru

160

ObobLieHne n cnctemaTnlayns
3HaHWUM No Teme "MarHmTHoe none"

yaklass.ru

161

Pe3epBHbIN ypok. ObobLieHne n
cmcTemMaTu3auns 3HaHUIW Mo TeMe
"IneKTpoMarHMTHas NHAyKuma"

yaklass.ru

162

Pe3epBHbIN ypok. ObobLieHne n
cucTeMaTm3aumns 3HAHUIA No Teme
"MexaHun4eckune konebaHmsa"

yaklass.ru

163

Pe3epBHbIN ypok. ObobLieHne n
cmcTemMaTu3auns 3HaHUW Mo TeMe
"INeKTpoMarHuTHole KonebaHns"

yaklass.ru

164

Pe3epBHbIN ypok. ObobLieHne n
cucTteMaTr3auma 3HaHUA No Teme
"MexaHun4yeckune n 3NeKTpoMarHUTHbIe
BOJIHbI"

yaklass.ru

165

Pe3epBHbIN ypok. ObobLieHne n
cMcTeMaTm3aumns 3HAHUIA No Teme
"OnTnkKa"

yaklass.ru

166

Pe3epBHbIN ypok. ObobLieHne n
cucTeMaTm3aumsa 3HaAHUIA No Teme
"OcHosbl CTO"

yaklass.ru

167

Pe3epBHbIN ypok. ObobLieHne n
cmcTemMaTu3auns 3HaHUA Mo TeMe
"KopnycKynsipHO-BOHOBOW Ayann3m"

yaklass.ru




Pe3epBHbIN ypok. ObobLieHne n
168 cucTeMaTusaums 3HaHUW No Teme
"®u3mka aToma"

yaklass.ru

Pe3epBHbIN ypok. ObobLieHne n
cucTemMaTusaunsa 3HaHUM No Teme
"®n3nKa aTOMHOro agpa un
3/leMeHTapHbIX YacTuy"

169

yaklass.ru

Pe3epBHbIN ypok. ObobLieHne n
170 cMcTemMaTu3auns 3HaHUI Mo TeMe
"JneMeHTbl acTPOPU3NKN"

yaklass.ru

OBLLUEE KOJINYECTBO HYACOB MO MPOIrPAMME

170
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YYEBHO-METOAN4YECKOE OBECNEYEHMUE
OBPA30OBATEJIbHOIO NPOLUECCA
OBA3ATEJIbHbIE YYEBHbBIE MATEPUAJbLI ONs
YYEHUKA

* ®u3nka. MexaHuka, 10 knacc/ Makuwes I.4., CnHakos A.3.,
ObL1ecTBO C OrpaHNYeHHON OTBETCTBEHHOCTbIO «[JPODAY;
AKuMnoHepHoe obuecTBo «M3paTenbcTBO «lpocBeLLeHne»

» ®u3nka. MonekynapHasa pusmnka. TepmogmHammka, 10 knacc/
Mskuwes I'.4., CuHakos A.3., ObecTBO C OrpaHNYeHHON
OTBETCTBEHHOCTbIO «[APODA»; AKLMOHEPHOE 0bLecTBO
«N3paTenbcTBO «[lpocBeLLeHne»

* dn3mka. OnTnkKa. KeaHToBasa pusmka, 11 knacc/ Makues
[.4., CuHsakos A.3., O6wecTBO C OrpaHNYeHHOM
OTBETCTBEHHOCTbIO «APODA»; AKLMOHEPHOe 0bLecTBO
«N3paTenbcTBO «llpocBeLLeHne»

* Qu3nka. InekTpoamHamuka, 10-11 knaccol/ Makuwes I.4.,
CunHsakoB A.3., ObLWweCcTBO C OrpaHNYeHHON OTBETCTBEHHOCTbIO

«OPO®A»; AKLnoHepHoe 0bLecTBO «30aTenbCTBO

«lpocBeLleHne»

METOOUNYECKUWE MATEPUAJIbI 01 YYUTENA



LLN®POBbLIE OBPA30OBATEJIbHbIE PECYPCbI U
PECYPCbl CETU UHTEPHET
yaklass.ru
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