[Tpuno>keHre K OCHOBHOM 00111e06pa3oBaTesibHOM nporpamme COO
MHUHHUCTEPCTBO NPOCBEUIEHHSI POCCHIHCKOM ®EJEPALIMH
Muuucrepereo oGpazosanus H MoaoaéxHOH noanTukH Ceepanosckoi obaacTu
JenapramenT obpazosanus Aamuuucrpauus r. ExkarepunGypr

MAQOY Jluuei Ne 128

ITPHHATO YT Blf PAJIEHO
e s— Ilu’:cicmp. AOY Jlnueii
[Nleaarornyeckoro cosera Nel2§

ITpotokon Ne |

ot «30» aBrycra 2024 —‘r\f 1§ W)
| IMonsxos JLIL.
Mpuxas Ne 515 - O

ot «30% asrycra 2024

W

PABOYAA ITPOI'PAMMA

yueOHOro npegMera «®Pu3uka (0a30BbIypPOBEHb)»

nst ooyuarormuxcst 10-11 kmaccos

Yuurens ¢pusuku: XKedpya JI.B BKK
Xabapos 1.A

ExaTepunoypr 2024



INIOACHUTEJIBHAA 3AIIMCKA

[TporpamMmMa 10 (u3mKe 06a30BOrO0 ypOBHS Ha YPOBHe cpefgHero oOIero
obpa3oBaHus pa3paboTaHa Ha OCHOBE TIOJIO)KEHWM M TpeOOBaHUM K pe3y/bTaTaM
OCBOEHMSI OCHOBHOH 0Opa3oBaTe/bHOM MpPOTrpaMMbl, Mpe/cTaBaeHHbIX B PI'OC
COO, a Takke c yuétoM (eepanbHOM paboueii TIpOrpaMMbl BOCITATAHUSA U
KOHLIeTLIUM TIperiofjaBaHusi yuebHoro npeamera «®usuka» B 0Opa3oBaTebHbIX
OpraHu3aLusax Poccuiickon Penepanuy, peanu3yroLux OCHOBHBbIE
oOpa3oBaTe/ibHbIe MPOrpaMMBbl.

CopepkaHve mnporpaMMbl MO (DU3MKe HarpaB/ieHO Ha (pOpMHUpOBaHUe
eCTeCTBeHHO-Hay4YHOU KapTHHBI MUpa obydaroruxcst 10—11 kaccoB npu 06yyeHun
ux (pusvke Ha 6a30BOM ypOBHe Ha OCHOBE CUCTEMHO-ZeSTe/TbHOCTHOTO TOAX0/a.
ITporpamma mo ¢u3srke cootBeTcTByeT TpeboBaHussM PI'OC COO K ryiaHUpyeMbIM
JTMYHOCTHBIM, TIpEIMETHBIM U MeTarpeJMeTHbIM pe3y/bTaTaM 00ydeHUs, a TaKxe
yUHThIBaeT HeOOXOAWMOCTh peanu3al[ii MEeXXKIIPeAMeTHbIX CBsi3ell (GU3UKU C
eCTeCTBeHHO-HayYHbIMU yueOHBIMU TIpeiMeTaMu. B Hell ompe/ie/isitoTCsI OCHOBHBIE
e u3yueHust (GU3UKM Ha YpOBHe cpefHero obiiero obpa3oBaHusi, MylaHUpyeMble
pe3y/nbTaTbl OCBOEHUSI Kypca (PU3MKMU: JIMUHOCTHbIE, MeTarpeJMeTHbIE,
ripefiMeTHbIe (Ha 6a30BOM ypOBHe).

[Iporpamma 1o gu3vKe BKJIFOUAET:

« TJIaHUpYyeMble pe3yJibTaTbl OCBOEHHsI Kypca (U3MKU Ha 0a30BOM ypOBHe, B

TOM YHCJIe TIpe/IMETHBIE Pe3y/IbTaThl 10 T'o/laM 00yUueHus;

- coziep>KaHue yueOHoro rpeaMeta «Pu3nKka» 110 rojjaM 00yueHusl.

du3rka Kak Hayka O Haubosiee OOIIMX 3aKOHaX TPUPOZBI, BLICTyMas B
KauecTBe yueOHOro rpejMeTa B IIKOJIe, BHOCUT CYILeCTBEHHbIN BKJIaJl B CUCTEMY
3HaHu# 00 okpyskatoijeM mupe. [IIKo/MbHBIN Kype (GU3UKH — CICTeMO0Opa3yoIuii
JJIsI eCTeCTBEHHO-HAaYUHBIX YueOHbIX TpPeIMeTOB, TMOCKOJIBbKY (hH3nuecKre 3aKOHBI
7e)KaT B OCHOBE TMIPOIIECCOB M SIBJIEHWM, HW3y4YaeMbIX XHMHeEH, Ouosoruen,
dbusnueckoi reorpadveld M acTpoHomuel. Mcmosib3oBaHWMe W aKTHMBHOe
rnpuMeHeHWe  (QU3MYECKMX 3HAHWW  OrpefiesisseT  XapakTep MW pa3BUTHE
pa3HO0Opa3HbIX TEXHOJIOTUM B cpepe SHePreTUKU, TPaHCTIOPTa, 0CBOEHUsI KOCMOCa,
MO/TyUeHUs] HOBBIX MaTepuasioB C 3a/laHHbIMM CBOMCTBaMHU U [pyrux. M3yueHue
(bU3MKU BHOCUT OCHOBHOM BK/aZl B (JOpPMUPOBaHMe eCTeCTBEHHOHAYYHOM KapTUHBI
MUpa OO0yuaroiuxcs, B (OPMHUPOBaHHE yMEHWM MPUMEHSITh HayUHBIM MeTOJ
TI03HAHWS TP BBIMOTHEHUN UMH YUeOHbIX UCCIeJOBaHUM.

B ocHoBy Kypca (¢h13uKu /17151 YyPOBHSI cpefiHero 00iriero o6pa3oBaHUs TIO/I0XKeH
psifi Uujield, KOTOpble MOYKHO PacCMaTpYBaTh Kak MPUHLUITBI €70 OCTPOeHUS.



Hoes yenocmHocmu. B COOTBETCTBUU C Hell KypC SIBJISIeTCS JIOTUUECKU
3aBepIIEHHBIM, OH COJIePXKUT MaTepuas U3 BceX pas/iesioB (PU3MKH, BKIHOUAeT Kak
BOIIPOCHI K/IaCCUYECKOM, TaK U COBPeMEHHOM (hH3UKHU.

Hoes zeHepanuzayuu. B cOOTBeTCTBUMM C Hell MaTepuan Kypca (PU3MKU
00BeiMHEH BOKPYTr (GU3NUeCKUx Teopuid. Beaymmm B Kypce SIB/sSeTCA
dbopMHupoBaHUe TpeACcTaBAeHUN O CTPYKTYPHBIX YPOBHSIX Marepuu, BellecTBe U
rnoJie.

Hoes eymanHumapuszayuu. Eé peanusauys mMpejriosiaraeT MCH0J/Ib30BaHUE
T'YMaHUTApHOTO TIOTeHIMana (pu3nueckKoll HayKd, OCMBIC/IEHHEe CBSI3U DPa3BUTHUS
Gbu13MKY ¢ pa3BuUTHEM 00I1[eCTBa, a TaKXXe C MUPOBO33peHYeCKUMHU, HPaBCTBEHHBIMU
Y 9KOJIOTHUeCKHUMH MpobieMamH.

H0des npuknadHoti HanpagaeHHocmu. Kypc ¢pusuku npejro/aaraet 3HakOMCTBO
C LIMPOKKMM KPYTrOM TeXHUUECKUX U TeXHOJOTHUeCKUX MPUI0KeHUM HM3yueHHBIX
TeOPUM U 3aKOHOB.

Hoes 3skonozusayuu peanusyercs TIOCPeACTBOM BBeJEHHUSI 371eMEHTOB
cofiep>KaHus1, TOCBALEHHBIX SK0JIOTHYeCKUM MpobsieMaM COBPEMEeHHOCTH, KOTOpbIe
CBsi3aHbl C pa3BUTHMEM TEXHUKW W TeXHOJIOTHH, a Takxe oOCyxzeHUs Tpobsem
paLMOHaIbHOT 0 PUPO/IONO/b30BAHMS M 9KOI0rnYeckor 6e30macHOCTH.

Crep>kKHeBbIMM 3jleMeHTaMU Kypca (U3MKA Ha ypOBHe CpejHero o0Iiero
oOpa3oBaHUs SIBSIOTCS (pu3myeckue Teopuu ((popMUpOBaHHe Tpe/CTaBIeHUN O
CTPYKType MOCTPOeHUs] (PM3UUeCKOW TeOpUH, poJiv (hyHZaMeHTalbHbIX 3aKOHOB U
TIPUHLMIIOB B COBPEMEHHBIX Mpe/ICTaBIeHUsIX O NPUPO/ie, TPaHULaX MTPUMEHUMOCTH
TeOPHH, JJI ONMCaHUsl eCTeCTBeHHO-HayUHbIX SIBJIEHUM U MPOLIECCOB).

CHCTeMHO-ZesITeIbHOCTHBIM MOAX0 B Kypce (DU3UMKU peanu3yeTcsi TIpexze
BCEro 3a CYéT OpraHu3aluM KCTepUMeHTasbHON [1esiTeIbHOCTH 00y4Jarolyxcsl.
[In1st 6a30BOr0 ypOBHS Kypca (PM3HKU — 3TO UCT0/b30BaHKe CUCTeMbI (DPOHTATBHBIX
KpPaTKOBPEMEHHBIX YKCIIEPUMEHTOB U 1ab0paTOpHBIX paboT, KOTOPhIE B POrpaMMe
1o ¢u3nKe oO0begUHEHBI B OOIU CIMCOK YUeHHUYEeCKMX MpPaKTUUeCKHX pabor.
BeijenieHe B yKa3aHHOM TMepeuHe JjabopaTOpHBIX pPabOT, TMPOBOAUMBIX [IIs
KOHTPOJISI U OLIeHKU, OCYILeCTBJISIeTCS] YU4aCTHUKaMU 00pa3oBaTebHOTO mpoliecca
UCXOZsT U3 0COOEHHOCTeM TUIaHWPOBaHWS W OCHallleHus KabuHeTa ¢usuku. [Ipu
3TOM o0ecrieurBaeTCsi OBJa/ieHHe OO0YyYaroIUMHUCS yMeHUSIMU  TIPOBOJUTH
KOCBEeHHble M3MepeHUsl, UCC/Ie[JOBaHUsI 3aBUCUMOCTel (U3MUEeCKHUX BeJIMUMH U
MOCTAaHOBKY OIbITOB MO MPOBEPKe Mpe//IOKeHHbIX TUIIOTe3.

bonbiioe BHUMaHUe yensieTcsl pellieHr0 paCYéTHBIX M KaueCTBEHHBIX 3a/iau.
[Tpu 3TOM [/151 pacYETHBIX 3a/]ay IPUOPUTETOM SIBJISIFOTCS 3a[jauM C SIBHO 3alaHHOU
(bu3MuecKo MOJe/blo, TI03BOJISIFOIIME TIPUMEHSATh HW3yueHHble 3aKOHbl U
3aKOHOMEpPHOCTH KaK M3 OJHOr0 pasfiena Kypca, Tak U WHTEerpupysl 3HaHUs U3



pa3HbIX pa3zenoB. [l KaueCTBeHHBIX 3a/layu MPUOPUTETOM SIBJISIIOTCS 3aJjaHUs Ha
00BsiICHEHWe TIpoTeKaHHs1 (U3UUeCKHX SIBJIEHWH U TIPOI[ECCOB B OKPY KaroIlei
JKU3HU,  TpeOytoiiue  BbiOOpa  (u3Wueckodl  Mofend A CUTyaluu
MIPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBetcTBuu ¢ TpeboBanusmMu @I'OC COO K MaTepUaTbHOTEXHUUECKOMY
obecrieueHnto yuebHOTO Tipoijecca 0a30BBI ypoBeHb Kypca (M3WKM Ha YPOBHe
cpegHero ob6iero obpa3oBaHUs [O/DKEH W3yuaThCSl B YCJIOBUSIX TIPEMETHOTO
KabuHeTa (U3MKU WIKM B YCJIOBUSIX MHTEIPUPOBAHHOTO KabWHeTa TpeaMeTOB
eCTeCTBeHHO-HAayUHOTO IWK/Ia. B kKaOuHeTe (GHU3MKH [JO/DKHO OBITH HeOOXOAMMOe
naboparopHoe o6opy/0BaHWe [J/isi BBIMIOJTHEHUsS] YKa3aHHBIX B TIporpamme Ti0
bu3MKe yUeHHUeCKHUX MPaKTUUeCKUX paboT U IeMOHCTPAIJMOHHOe 000pY/J0BaHME.

leMOHCTpallMOHHOe ~ 000pyJoBaHWe (GOPMHUPYETCSI B COOTBETCTBUU C
MIPUHILIATIOM MHHUMAa/IbHOM  /OCTAaTOYHOCTH U obecrieurBaeT IMOCTaHOBKY
TepPeurC/IeHHbIX B TIporpaMMe 10 (uU3MKe KI/IIOUeBLIX JIEeMOHCTpaLui  [jis
WCC/TIe/IOBAaHUS ~ W3yYaeMbIX SIBIEHWM W TIPOL[ECCOB, IMIUPHUYECKUX |
byHIaMeHTabHBIX 3aKOHOB, X TeEXHUUECKHUX PUMEHEHHH.

JlaboparopHoe o6opyzoBaHHe [ yUYEeHHYECKHWX TIPAaKTUUeCKUX paboT
dbopMupyeTcsi B BHZIe TeMaTUUeCKHUX KOMIUIEKTOB U 0OecrieurBaeTCsi B pacuéTre
OJJHOTO KOMILJIeKTa Ha [AByX oOyuvaromumxcsi. TeMaTHdyeckue KOMIIEKThI
nabopaTopHOro 000py/AOBaHUS JO/DKHBI OBITb TIOCTPOEHBI Ha KOMIUIEKCHOM
WCTI0/Tb30BaHUU aHAJIOTOBBIX M LIU(PPOBLIX MPUOOPOB, a TaKKe KOMITbIOTEPHBIX
W3MepUTe/IbHBIX CUCTEM B BHUJIe LIU(PPOBLIX J1abopaTOpUiA.

OCHOBHBIMH IeJIIMU U3y4eHust (PU3UKH B 00IIIeM 00pa30BaHUH SIB/ISIFOTCS:

« hopMHpOBaHWe WHTEpeca W CTpPem/ieHHs1 O00ydJarloluxcsi K HayuyHOMY
W3YUeHUIO TIPUPO/IbI, Pa3BUTHE WX WHTE/UIEKTYalbHBIX W TBOPUYECKHX
CII0COOHOCTe;

« pa3BUTHE TIPE/ICTAB/IEHNY O HAyYHOM MeTO/le TI03HaHUs U (hOopMUPOBaHHe
HICCIe/IOBATe/TIbCKOTO OTHOIIIEHHS K OKPY KalOIIUM SIBJIEHUSIM;

« (hopMHrpOBaHWe HayUYHOTO MUPOBO33PeHMs KaK pe3ysbTaTa U3yueHHsi OCHOB
CTpOeHUs MaTepuu U PyHAaMeHTaTbHBIX 3aKOHOB (PU3UKY;

« (hopMHpoBaHUe yMeHU 00BSICHITh SIBJIEHUS C UCTIOh30BaHUEM (Dr3UUeCKUX
3HAHUM U HayYHBIX [J0KA3aTe/lbCTB;

- hopMupoBaHWe TMpeACTaB/ieHu O posvd (U3UKK [AJi Pa3BUTHS APYTUX
eCTeCTBEHHBIX HayK, TeXHUKU U TeXHOJIOTHH.

HocTkeHWe 3TUX Liefel obecrieunBaeTCsl pellieHWeM CJIeAyIOLIMX 3a/ay B

niporiecce u3yueHHs Kypca (hU3MKU Ha YPOBHE Cpe/iHero o01iero oopa3oBaHuUs:



« IpHOOpeTeHre CUCTeMBI 3HaHUM 00 00IMMX (U3NUeCKHUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TeOpUsX, BK/OUas MeXaHUKy, MOJIeKY/ISIDHYIO  (U3UKY,
3/IeKTPOJMHAMUKY, KBAaHTOBYIO (PM3UKY U 37IeMeHThbl aCTPO(PU3NKY;

« (hopMHpoBaHUe yMeHHM ITPUMeHSITh TeopeTHUeCKe 3HaHUS it 00bsICHeHUS
(hr3uUecKuX SIBJIEHUI B IPUPOJe U JJ1s1 IPUHSATUS NPAaKTUUeCKUX pelleHui B
TOBCe/IHeBHOM >KU3HU;

« OCBOEHHE CITIOCOOOB pellleHHs Pa3/IMUHBIX 3afauy C $BHO 3aZlaHHOMN
(u3nUecko MoOJenblo, 3a7ady, I0/pa3yMeBalLIMX CaMOCTOSITeIbHOe
co3/laHue (pU3nUecKor MOJZie/i, afileKBaTHOM YC/IOBUSIM 3a/lauu;

« IOHUMaHue (QU3NUEeCKUX OCHOB U TIPDUHILMIIOB J[EMCTBUS TeXHUUYECKUX
YCTPOUCTB U TEXHOJIOTHUUECKHUX TPOLeCCOB, UX BJIUSHUS Ha OKPY’KarOIIYHO
cpeny;

* OBJIaJIECHUE MEeTOJJaMU CaMOCTOSIT€/IbHOTO TJIAaHWPOBAaHUSI U TIPOBEeJEHUs
(bu3uUecKrUX SKCIIepUMEHTOB, aHa/lv3a W WHTepripeTalud UH(GOpMalUu,
onpeie/ieHUst JOCTOBEPHOCTU MOJIyYeHHOTO Pe3y/IbTara;

* CO3[laHUe YCJIOBUW [JI1 pa3BUTHS YMEHUU MNPOEKTHO-UCCIe[0BaTe/IbCKOM,
TBOPYECKOU J1eATe/IbHOCTH.

Ha wu3yuenwe ¢usuku (0a30BbIii ypOBeHb) Ha YpOBHEe CpefHero o0iiero
obpa3oBanus oTBoAuTCs 136 yacoB: B 10 kmacce — 68 uacoB (2 uaca B HeJjefi0), B
11 knacce — 68 yacoB (2 uaca B HeZieJt0).

[MpennaraeMeiii B TiporpaMme 1o (¢uU3MKe IiepeueHb J/ab0OpaTOPHBIX W
MIPAaKTUUeCKUX paboT sB/seTCss peKOMeH/J0BaHHbIM, YuMTesb [efaeT BbIOOD
npoBeJieHUs1 J1ab0OpaTOPHBIX pPabOT UM OMBITOB C YYETOM WHAWBUAYaTbHbBIX
0cobeHHOCTeN 00yYaroIuxcsl.

COJEPXAHUE OBYUEHUSA
10 K/ITACC
Paszen 1. ®u3urka v MeTOobl HAYYHOI'O TI03HAHUSA

dusrkKa — HayKa 0 npupojie. HayuHble MeTO/ibl TO3HAHUSI OKPY KarOILlero
mMupa. Posb 5KcepyumeHTa ¥ TeOpuM B MPOLeCCe MO3HaHUs MPUPO/BIL.
JKCIrepuMeHT B (hH3UKe.

MogenvpoBanue (U3MUYECKUX SIBJIEHUW W TIpolieccoB. HayuHble TMNoOTe3bl.
dusrueckre 3aKOHbI U TeOpUU. ['paHUIIbl IPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
[IpUHLIUIT COOTBETCTBUS.

Ponb u mecto pusvku B (HOPpMHUPOBAaHUM COBPEMEHHOW Hay4YHOU KapTHUHBI
MUpa, B MPAaKTUUYECKOU [1eITeIbHOCTH JIFOZieH.

LemoHcmpayuu

AnHanoroBble ¥ 1[UdpoBble UW3MepUTebHbIe TIPUOOPBI, KOMITBIOTEPHBIE
JaTUUKHU.



Pa3pnen 2. MexaHuKa

Tema 1. Kunemamuka

Mexanunueckoe BwKeHHe. OTHOCHUTE/NbHOCTb MeXaHMYeCKOro [IBMIKEeHMSI.
Cucrema otcuéta. Tpaekropusi.

[TepemellieHne, CKOPOCThH (CpefiHASi CKOPOCTb, MIHOBEHHas CKOpPOCTb) U
YCKOpDEHHEe MaTepuajbHOM TOUKHM, WX MNPOEKLMA Ha OCHA CUCTEeMbl KOODJAUHAT.
CrnoyxeHue TepeMelleHUH 1 CJI0)KeHUe CKOPOCTeM.

PaBHOMepHOe U paBHOYCKOPeHHOe TPsIMOJIUHeNHOe ABrKeHue. I'paduku
3aBUCUMOCTU KOODJMHAT, CKOPOCTH, YCKOPEeHUs, MyTh M
repeMellleHUs1 MaTeprUaJbHONM TOUKU OT BpEMEHHM.

CBobosiHOe TIaieHre. Y CKOpeHre CBOOOIHOrO IMa/[eHusl.

KpuBonnHeliHOe [BW>KeHue. [|BrKeHre MaTepruaaibHOM TOUKH 110 OKPY>KHOCTH
C TIOCTOSIHHOM 1O MO/Jy/IF0 CKOPOCTbIO. YTJIOBasi CKOPOCTb, JMHeMHasi CKOPOCTh.
[Tepuon 1 yacTtoTa obpaitieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHeE.

TexHWueckre yCTpPOMCTBAa U TIpaKTUUeCcKoe TpUMeHeHHe: CIUI0MeTp,
JIBIDKEHHe CHapsiJIOB, 1lelHble 1 peMéEHHbIe Mepe/lau.

LlemoHcmpayuu

Mopenb cucTteMbl OTCYETA, WIHOCTPALUSI KUHEMAaTUUeCKUX XapaKTePUCTUK
JIBUOKEHUS.

[Tpeobpa3oBaHue ABMKEHHUI C UCTI0/Ib30BAaHHUEM TTPOCTHIX MEXaHHU3MOB.

[TajeHue Tes B BO3/[yXe U B pa3peKeHHOM ITPOCTPaHCTBe.

HabsofieHre [BW)KeHHsI Tefa, OpPOIIEHHOTO TI0[ yTJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Vi3mepeHue yCKOpeHUsi CBOOOHOTO TIaZieH s,

HamnpaBnenue CKOpOCTH NIPU ABMXKEHUU 110 OKPY>KHOCTH.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

N3yueHne HEpaBHOMEPHOTO ABW)KEHUSI C LieJIbl0 OMpe/ieJieHUs1 MTHOBEHHOM
CKOpOCTH.

WccnenoBaHre COOTHOLIEHUS MEXAY MYTSMH, POK/JeHHBIMU TEJIOM 3a
rocefioBaTe/TbHbIe PaBHbIE TIPOMEXXYTKH BpeMeHH TIPU PaBHOYCKOPEHHOM
JBW)KEHUU C HayaJlbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne IBMKeHUS 1IapyKa B BI3KOU >KUIKOCTH.

V3yueHue ABMO>KeHUs Tefla, OpPOIIeHHOTO TOPU30HTAIbHO.

Tema 2. Junamuka

[lpyauyn  otHOcuTenbHOCTM  ['anmunesi.  [lepBeii  3akoH  HbrOTOHA.
VHepLyaibHbIe CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpuHuun cynepnosunuy cui. Bropou 3akoH HbroTOHa
[/1s1 MaTepraibHOW TOUKU. TpeTri 3akoH HbrOTOHA /7151 MaTeprasibHbIX TOUEK.



3akoH BcemupHOro taroreHus. Cuna TspkecTu. IlepBasg Kocmuueckas
CKOpOCTb.

Cuna yrnipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bugbl TpeHus (IOKOSI, CKOJIb)KeHUs], KaueHus1). Cua TpeHus. Cyxoe
TpeHue. Cua TpeHUsl CKOIbXXeHUs U Cuiia TpeHusi ToKosi. KoadduiieHT TpeHwUs!.
Cwuia cOnpOoTHUB/IEHUS TIPU IBW)KEHWH TeJjla B )KUJKOCTHU WU rase.

[TocTymnaTe/ibHOe U BpalllaTebHOe ABMKeHHe abCOMI0THO TBEPAOTO TeJia.

MoOMeHT CWibl OTHOCHTe/NBHO OCH BpalleHus. [lnedyo cunbl. YcioBus
paBHOBeCHs TBEPAOro TeJia.

TexHuyeckue yCTPOUCTBA M TMPAaKTUUYECKOe TIPUMEHEHMe: TMOIIMUITHUKY,
JIBUDKeHUE UCKYCCTBEHHBIX CITyTHUKOB.

LemoHcmpayuu

fABnenve uHepLUU.

CpaBHeHre MacC B3aUMOZEMCTBYIOIIUX TeJl.

Bropoi 3akoH HeroTOHa.

N3mepenue cui.

Crio)keHue CuJL.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT AedhopMaLvi.

HesecomocTts. Bec Tesna rnpu yCKOpeHHOM TOAbEMe U TaJIeHUH.

CpaBHeHMe CUJI TPeHUS MOKOSI, KAUeHHS U CKOJIbXKeHUS.

YcioBus paBHOBecus TBEPAOTro Tesia. Bubl paBHOBeCUS.

YueHuuecKkuli 3kcnepumeHm, 1abopamopHble pabombl

W3yueHue nBr>KeHUs1 OpycKa 1o HaK/IOHHOM TIOCKOCTH.

WccnenoBaHue 3aBUCHMOCTU CUJ YIIPYTOCTH, BO3HUKAIOLUX B IIPY)XUHE U
pe3uHOBOM oOpa3sije, OT UX AedopMarii.

WccnenoBaHne yC/ioBUM paBHOBeCHS TBEPAOrO Teja, WMEIOIIEero 0ch
BpalLleHus.

Tema 3. 3aKOHbI COXpAHEHUSs1 8 MEXAHUKe

NmMny/sibc MaTepuaibHOM TOUKHM (TeJia), CACTeMbI MaTepUaIbHbIX TOUEK.
VIMnynibC CUJIBI ¥ U3MEHeHKe UMITyJ/IbCa Tesla. 3aKOH COXpaHeH!s UMITYJ/IbCa.
PeakTvBHOe [IBUKeHYe.

Pabora cuibl. MOIIHOCTE CUJIBI.

KuHeTnueckasi SHeprusi MarepuasbHOM TOukd. Teopema 00 uW3MeHeHUU
KUHETUYECKOU SHEepPruHu.

[ToTeHuManbHas SHeprus. [ToreHumanbHas SHeprus YIIPYTO
neopMUPOBAHHOM TIPY>KUHBIL. [loTeHIIMambHast SHeprus Tea BO/IM3U TOBEPXHOCTH
3eMJn.



[ToTreHLManbHBIE u HeroTeHI[ha/IbHbIe CUJIBL. CBs13b paboThI
HEeIMOTeHLUaJbHBIX CUJI C U3MEHEHUEM MeXaHWUeCKOU SHEPruy CUCTEMBI TeJl.
3aKOH COXpaHeHUs] MeXaHUUeCKOU SHePryu.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHUyeCcKre yCTPOMCTBA W TPAaKTUUECKOe MpPUMEHEeHHe: BOJOMET, KOIEp,
TMPY>KUHHBIM TTHUCTOJIET, IBU)KEHUE pPaKeT.

LemoHcmpayuu

3aKOH COXpaHeHH!s UMITyJ/IbCa.

PeakTuBHOE /IBI)KEeHHMe.

[Tepexo/ TIOTeHIIMATBHOM YHEPTHH B KHHETUUECKYIO B 00paTHO.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombi

W3yuenne abCOJIOTHO HEYMNPYTroro yzapa C IOMOIIbI0 ABYX OJAMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

WccnenoBanue cBsi3 pabOThI CU/IbI C U3MEHEHHeM MeXaHUUeCKOW SHepruu
TeJla Ha MpUMepe pacTsDKeHUsT Ppe3UHOBOIO XKI'yTa.

Pa3pen 3. MonekynspHasi pu3MKa ¥ TepMOJUHAMHUKA

Tema 1. OcHO6bI MO/1€eKy/ISIPHO-KUHemu4ecKoll meopuu

OCHOBHBIE TIOJIOXKEHUSI MOJIEKY/ISIPHO-KUHETUUECKOW TEOPHUH U UX OMBbITHOE
obocHoBaHue. bpoyHoBckoe gaBwkenue. [duddysusi. Xapakrep [ABWKeHUS WU
B3aMMO/IEVICTBUSL 4YaCTUL] BeljecTBa. MoJenu CTpoeHMsl ras3oB, >XUIKOCTEHM W
TBEPBIX Tesl U 00bsICHEHNe CBOMCTB BellleCTBa Ha OCHOBe 3TUX MoJesieii. Macca u
pa3mepsl MosiekyJ1. KonmmuecTtBo BeltjectBa. [IoctossHHas ABorazpo.

TernioBoe paBHOBecue. Temriepatypa U eé usmepenue. llIkana Temmneparyp
Lenbcusi.

Mopens npeanbHOro rasa. OCHOBHOe ypaBHeHUe MOJIEKY/ISIPHOKUHETUYEeCKOH
TEOpUM WUJeanbHOro ras3a. AOCOMIOTHas TemriepaTypa Kak Mepa CpefHei
KUHETUUeCKOW SHEePruM TervIoBOrO ABWKeHHWsl uacTul rasa. lllkana Temmeparyp
KenbBuHa. ['a3oBble 3akoHbl. YpaBHeHuWe MeHzeneeBa—KnaneipoHa. 3akoH
HaneroHa. WM3ompouieccel B HeaJbHOM Ta3e C IIOCTOSIHHBIM KOJIMUeCTBOM
BelljecTBa. ['padmueckoe TipeAcTaBieHUe M30IPOLIECCOB: M30TepMa, HM30X0pa,
n3obapa.

TexHUUeCKue yCTPOMCTBA M TMpPaKTUUeCKOe TNpPUMeHeHHe: TepMOMETD,
bapomeTp.

LlemoHcmpayuu

OnbIThl, AOKasbIBalIle [IUCKPETHOe CTPOeHWe BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYeCKUX COeIMHEHUM.

OnbIThI 110 AU PY3UN XKUAKOCTEN U ra3oB.



Moientb 6pPOYHOBCKOTO JBHKEHHMS.

Mogens onbita LlTepHa.

OMBITHI, JIOKa3bIBaroIIHe CyllleCTBOBaHUE ME>KMOJIEKYJIIPHOTO
B3aMMO/IeNCTBUSI.

Mogesnb, WIIOCTPUPYIOIiasi NIPUPOAY AaBJeHUs ra3a Ha CTEHKH COCy/a.

OnbIThl, WUIIOCTPUPYIOIME ypaBHEHHWE COCTOSSHUSI W/lea/ibHOTO Tas3a,
130I1POLIeCChI.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

OrnipefienieHe MacChl BO3JyXa B K/JaCCHOW KOMHAaTe Ha OCHOBE M3MepeHWM
00BEMa KOMHATBI, JaB/IeHUsI ¥ TeMIIepaTyphl Bo3/lyXa B Hel.

WccnenoBaHue 3aBUCUMOCTUA M@Ky TlapaMeTpaMU COCTOSIHUSI pa3pe>KeHHOT 0
rasa.

Tema 2. OcHo8bl MepMOOUHAMUKU

TepmoHaMUueckasi cucTeMa. BHYTpeHHsisI SHeprusi TepMOMHaMUUeCKOU
CUCTeMbl U CIoCOoObI eé n3meHeHusi. KomuecTBo TerioTel U paboTa. BHyTpeHHsis
SHEprusi  OJHOAaTOMHOrO  WJAeaJbHOrO  rasa.  Buael  Terionepejauu:
TeTJIONPOBOIHOCTb, KOHBEKIUS, U3/lydeHHe. Y/ie/ibHasi TelIOéMKOCTh BellleCTBa.
Ko/mmuecTBO TeryIoThl MPU Terionepejayve.

[Tonsitue 06 aauabatHoM Tiporiecce. [lepBbIM 3aKOH TepMOAWHAMUKU.
[IpyMeHeHUe TIepBOr0 3aKOHAa TEPMOJMHAMMKMU K H3ompoleccam. ['paduueckas
WHTepIIpeTanys paboThI rasa.

Bropoii 3aKk0H TepMoguHaMUKH. HeoOpaTrMoCTh MPOLeCCoB B IPUPO/IE.

TernnoBble  MallliHbI.  [IpUHIUIIBI ~ AE€UCTBUSI  TEIUVIOBBIX  MaIIIWH.
[Tpeobpa3oBaHusi 3HEPTHWM B TeIUIOBBIX MalliMHaX. KoadduiueHT Mome3Horo
JelcTBUs TeryioBor MaiuuHbl. [ukn KapHo u ero ko3@uijueHT T0/ie3HOrOo
JercTBUsI. DKOJIOTUYeCKre TIP06/ieMbl TerI09HepreTHKY.

TexHUueckue yCTPOWCTBA U TpaKTUUeCKOe TIPUMEHEeHWe: [BUraTesib
BHYTPEHHET0 CropaHusi, ObITOBOM XO/0UIbHUK, KOHAULIMOHED.

LlemoHcmpayuu

Vi3mMeHeHre BHyTpeHHEeW >SHEpruM Tejia TIPU COBepIeHUHd pabOThI: BBIIET
NpoOKY 13 OYTBUIKM TIOf, EeWCTBUEM C)KaTOro BO3/yxXa, HarpeBaHwe 3dupa B
JIaTyHHOU TPyOKe TIyTéM TpeHus (BHZEe0JeMOHCTPALIUS).

V3meHeHne BHyTpeHHEW 3HepPruu (TemMriepaTypbl) Tesa Mpy Tersionepeaayve.

OmbIT 110 airabaTHOMY pacCIIMPeHH0 Bo3/yXa (OMbIT C BO3AYIIHBIM OTHUBOM).

Moien mapoBoi TypOWHBI, ABUTATe/s] BHyTPEHHET0 CTOPaHUsl, pEaKTUBHOTO
JIBUTaTeIS.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

W3mepeHue yaielbHOM TEIIJIOEMKOCTH.



Tema 3. Aepecamnbie cocmosiHus éewjecmed. Pazoeble nepexoobl

[Tapoobpa3oBaHue 1 KOHAeHcalus. VcriapeHue u KureHue. AOGCOJOTHas U
OTHOCUTE/IbHAsA BJIAXXHOCTh BO3Ayxa. HacelllleHHBIM Tap. YJenbHas TerioTa
rapoobpa3oBaHusi. 3aBUCUMOCTb TeMTIepaTypbl KUTIEHUS OT /laBJ/IeHus.

TBépgoe Teno. Kpucranivueckue U aMopdHbie Tefa. AHU30TPOIKMS CBOWCTB
Kpucta/uioB. Kuakue xkpucrawibl. CoBpemeHHble Matepuasnbl. [lnaBieHve u
KpUCTa/lM3alus. Y jenbHas Teryiorta riasieHus. Cybnmmariys.

YpaBHeHHe TerioBoro OanaHca.

TexHuUuyeckue yCTPOMCTBA W TIpaKTUUeCKOe NpUMeHeHUe: TUTPOMeTp U
TICUXPOMETP, KaJIOpUMETP, TEXHOJIOTMH MOyUeHUs1 COBPEMEHHBIX MaTepuasioB, B
TOM UHMCJie HAHOMAaTepuasaoB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBOMCTBA HACBILEHHBIX MAPOB.

KuneHnue npuy noHWKeHHOM [J1aBIeHUN.

Crioco6b1 M3MepeHUst BIa)KHOCTH.

Habsro/ieHre HarpeBaHUs U T/IaB/IeHMsI KDUCTa/I/TMUeCKOro BelllecTBa.

eMoHCTpaLusi KpUCTaIoB.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

N3mepeHrie OTHOCUTETLHOM B/Ia)KHOCTH BO3/yXa.

Pazpgen 4. DneKTpoguHaMHuKa

Tema 1. dnekmpocmamuka

DJleKTpur3alys Tesl. JNeKTpu4YeCcKuy 3apsij. JIBa Br/ja 3/IeKTpUUeCKUX 3apsi/iOB.
[IpoBOAHUKH,  AWINEKTPUKM U TIONYNPOBOJHUKU. 3aKOH  COXpaHeHH!s
3JIeKTPUYECKOro 3apsifa.

B3aumogelictBue 3apsijoB. 3akoH KysioHa. ToueuHsbli 3/1eKTpUueCcKri 3aps.
OJiekTpruueckoe mnosie. HanpsokEHHOCTb — s/eKTpuueckoro mnossg.  [IpuHiun
CyNeprno3vLIUA 37eKTPUUeCKUX Mojed. JIMHUM HanpsoKEHHOCTH 3JIEKTPUYEeCKOro
TI0J1S1.

Pabota cun snekrpoctatryeckoro noss. [ToreHiuan. Pa3HOCTb TOTeHIMAIOB.
[IpOBOZHUKM U [OWUSJIEKTPUKKA B 3JIEKTPOCTAaTUUECKOM Tiosie. [lh3yieKTpudeckas
TIPOHUL[A€MOCTb.

OneKTpoéMKOCTb. KoHAeHcaTop. DJIeKTPOEMKOCTh MJIOCKOTO KOHZEHCATopa.
OHeprus 3apsuKeHHOT0 KOHAeHcaTopa.

TexHuyecKre YCTPOMCTBA M TIPAKTUUECKOEe TPUMEHEHMe: 3JIeKTPOCKOII,
3/IeKTPOMEeTpP, 3JeKTpOoCTaTUuecKasi 3all[uTa, 3a3eMJyieHHe 3JIeKTpOrpruOOopOoB,
KOH/IeHCaTOp, KOMMPOBAa/IbHbBIW arrapaT, CTPyWUHbBIA TPUHTED.

LlemoHcmpayuu

Y CTpOWCTBO M TIPUHLIUII JeWCTBUS 71eKTPOMeTpa.



B3aumo/ieiicTBHe Ha3/IeKTPU30BAHHBIX TeJl.

DJeKTpUuecKoe 1oJie 3apsyKeHHbIX TeJl.

[TpOBOAHUKY B 3/IEKTPOCTaTHUECKOM TIOJIE.

DJeKTpocTaThyeckasi 3aluTa.

I3/1eKTPUKY B 3JIEKTPOCTAaTUUECKOM TIOJIE.

3aBUCUMOCTh  3/IEKTPOEMKOCTH TJIOCKOTO KOHZIEHCAaTopa OT  ILIOIIAu
TIJIACTHH, PACCTOSTHUSI MEXKIY HUMH U TU3JIeKTPUUECKOU TTPOHUI[aeMOCTH.

OHeprus 3apspKeHHOTO KOH/IeHcaTopa.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

Vi3mepeHue 3/1eKTPOEMKOCTH KOHZIeHCaTopa.

Tema 2. IIocmosiHHbill 3/1eKmpuydecKuti mok. Toku e pazauuHbIX cpedax

DeKTpUUeCcKri TOK. Y CJIOBUS CYIlleCTBOBAHUS 3/IEKTPUUYECKOT0 TOKaA.
Wctounuku Toka. Cusa Toka. IToCTOSsHHBIM TOK.

Hanpsokenue. 3akoH OMa /11 yyacCTKa Liernu.

DNeKTpUUecKoe COTMpOTUB/IEHHEe. YJelbHOEe COTMPOTUB/IEHHWE BellecTBa.
[TocnemoBaTenbHOE, MapasiiebHOe, CMELIaHHOe COeJMHEHUe MPOBOJHUKOB.

Pabora »snekTpuueckoro Toka. 3akoH [[koyns—J/leHila. MOIIHOCTb
3JIeKTPUYECKOr0 TOKaA.

ONeKTPOABWXKYILLasi CWia U BHYTDEHHee COIMPOTHBJ/IEHWE MCTOYHHWKA TOKa.
3akoH Oma /151 MOJIHOW (3aMKHYTOW) 3/IeKTpUUYeCKOoM 1ienu. KopoTkoe 3amMbIKaHMe.

ONEeKTPOHHasE  MPOBOAWMOCTb  TBEDABIX  METa/uIOB.  3aBUCHUMOCTH
COTNIPOTUBJIEHUSI MeTa/JIOB OT TeMIiepaTypbl. CBepXIIPOBOAUMOCTb.

OneKTpuYecKuii TOK B BakyyMe. CBOKCTBA 3/IEKTPOHHBIX MMYUKOB.

[TonynpoBOJHUKH. CoOcTBeHHast u rpuMecHast MPOBOJUMOCTb
T0J/TyIIpOBOAHUKOB. CBoOliCcTBa p—Nn-miepexoa. I1o/yrpoBofHUKOBLIE TTIPHUOOPHI.

ONeKTpUuecKMid TOK B  pacTBOpax W  pacilaBaX  37eKTPOJIUTOB.
DIeKTPOIMTHUYEeCKash AUCCOLaLs. DIeKTPOIU3.

OneKTpuueckud TOK B ra3ax. CaMOCTOSITe/IbHbId U HeCaMOCTOSTe/bHBIU
paspsaa. Momnnus. [1nasma.

TexHUUyeckre yCTPOMCTBA M MPAKTUYECKOe TIPUMEHeHue: amIiepMeTp,
BOJIbTMETD, PeOCTaT, WCTOYHWKH TOKa, 3JeKTpOHarpeBaTe/ibHbie TPUOOPHI,
3JIEKTPOOCBETUTE/IbHbIE TIPUOOPLI, TEPMOMETD COTIPOTHBJIEHUS, BAKYYMHBINA AUOZ,
TEePMUCTOPHBI U (POTOPE3UCTOPHI, MOTYTPOBOAHUKOBBIN TUO/, Ta/bBaHUKA.

LlemoHcmpayuu

W3mepeHure CUJIbI TOKA Y HalpsDKEHUS.

3aBHUCHUMOCTh COTPOTHUBJIEHUS] LUIMHAPUUECKUX MPOBOJHUKOB OT [IJIMHBI,
T/IOLIA/IU TIOTIEPEUHOr0 CeUeHUs1 M MaTepuaria.

CwMmeliaHHOe coeIMHEHVE TIPOBOJHUKOB.



[IpsiMoe wu3MepeHUe 3/IEKTPOJABWXKYIed cuibl. KopoTkKoe 3aMblkaHue
raJbBaHUUECKOr 0 3/IeMeHTa U OLIeHKa BHYTPEHHEro CONPOTUB/IEHUSI.

3aBUCHUMOCTb COTMPOTHUBJIEHUS] META/IZIOB OT TeMIepaTyphbl.

[IpoBOAUMOCTH 3/IEKTPOJIUTOB.

W ckpoBoi pa3psifi 1 NpOBOJWMOCTb BO3/yXa.

OJHOCTOPOHHSSI TPOBOJAUMOCTE AUO/A.

YueHuuecKull 3kcnepumeHm, rabopamopHble pabomsi V13yueHue

CMeLLaHHOT0 COeJUHEeHUST PE3UCTOPOB.

W3mepeHre 3/1eKTPOJIBMXKYILIEN CU/IbI UCTOYHMKA TOKA M €ro BHYTPEHHEro
COMPOTUBJIEHUSI.

HabmrozeHue 31eKTposin3a.

MexnpegveTHbie CBA3H

N3yuenune Kypca ¢u3mky 6a30Boro ypoBHs B 10 Kjacce OCyIIeCTBASIETCS C
YYETOM COZlep)KaTe/IbHbIX MEXIIPeAMETHbIX CBA3ed C KypCaMM MaTeMaTHKH,
Ouosioruu, XMuu, reorpadyv U TEXHOJIOTHH.

MedcnpeOmemHble noHsmusi, CBs3aHHble C M3yYeHHWEM MeTO/I0B HayuyHOIo
TO3HaHUS: SIBJIeHWe, HayuyHbIM (akT, rumores3a, (puanueckas Be/MUMHA, 3aKOH,
Teopusi, Hab/roIeHre, FIKCIIePUMEHT, MO/Ie/IMPOBaHue, MO/le/lb, U3MepeHHe.

Mamemamuka: pellieHWe CUCTeMbl ypaBHeHMWM, JiMHelHas (QyHKLUS,
napabosia, runep6osa, X rpauKyd U CBOMCTBA, TPUTOHOMETpPUUeCKHUe (PYHKLIUU:
CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMEeTPHUUYeCKOe TOXAeCTBO,
BEKTODbI U UX TPOEKLIMU Ha OCU KOOPJVHAT, C/I0KEeHHEe BEKTOPOB.

Buonozusi: MexaHWueckoe [BW>KeHUe B >XMBOU TMpupoje, aud@ysusi, ocMoc,
TeTI000MeH KUBBIX OPraHW3MOB (BU[bI TeIliorepeZiaud, TeTIOBOe PaBHOBecHe),
3/IeKTpUUEeCKUe SIBJIEHUs B XKUBOW MPHUPO/IeE.

Xumusi: JUCKpeTHOe CTPOEeHUe Bell|eCTBa, CTPOeHe aTOMOB U MOJIEKYJI, MOJTb
BelL[eCTBa, MOJISIPHAsi Macca, TeryioBble CBOKMCTBA TBEPBIX TeJl, )KUAKOCTEU 1 ra3os,
3JIeKTpUUeCKHe  CBOWMCTBA  META/UIOB,  3JIEKTPOIUTHYECKasi  AUCCOLMAaLs,
rajbBaHUKa.

T'eoepacpusi: BMayKHOCTb BO3/lyXa, BETPbI, 0apoMeTp, TEpMOMETD.

TexHonozusi: Tipeobpa3oBaHUe [ABWKEHHU C HCII0/Ib30BaHHEM MeXaHH3MOB,
y4éT TpeHusi B TeXHUKe, MOJIIMITHUKWA, HWCI0/Jb30BaHWEe 3aKOHAa COXpaHeHUs
MMITy/ibCa B TexXHUKe (pakeTa, BOJAOMET W JpYrue), ABUraTe/lb BHYTPEHHErO
cropaHusi, apoBasi TypbuHa, ObITOBOM X0/I0AUIBHUK, KOHAULIMOHED, TeXHOJIOTUN
MOJIyYeHUs] COBPEMEHHBIX MaTepuasoB, B TOM 4YHMC/Je HaHOMaTepUaioB, H
HAHOTEXHOJIOTHM, 3/IeKTpPOCTaTHUuUecKasi 3all[uTa, 3a3em/ieHue 3/eKTPOrnpubopoB,
KCepOoKC, CTPYMHBIN TIPUHTEP, 3/IeKTpOHarpeBaTe/bHbIe 1110)5(010)5) SH
3JIEKTPOOCBETUTe/IbHbIe TIPUOOPSI, Ta/ibBaHUKA.



11 KJTACC
Pa3zpgen 4. DyieKTpoAHaMUKa

Tema 3. MazHumHoe noJie. 3/1eKMpoMazHUMHAsA UHOYKYUS

[TocTosiHHbIe MarHUThI. B3arMo1eiCTBHe TOCTOSTHHBIX MarHUTOB. MarHuTHoe
rosie. BeKTOp MarHUTHOM MHAYKUMU. [IpUHIUIT CyTieprio3uL[iy¥ MarHUTHBIX TOJIeN.
JIuHMM MarHUTHOW HWHAYKUUM. KapTWHa /JWMHUKA MarHAUTHOW WHAYKLUU TOJIS
TOCTOSIHHBIX MarHUTOB.

MarHutHOe TI07l€ TPOBOJHMKA C TOKOM. KapThHa JIMHUW WHAYKLUA
MAarHMTHOTO TIOJSl JJIMHHOTO TMPSIMOTO TIPOBOJHMKA M 3aMKHYTOTO KOJIbL[EBOTO
TPOBO/IHUKA, KaTyLIKU C TOKOM. OmbIT JpcTesa. BzaumoaencTBre NpoOBOJHUKOB C
TOKOM.

Cuna Amriepa, eé MOAYy/b U HaripaBJieHNe.

Cwuia JlopeHija, eé Mo/ly/ib U HanpaB/ieHue. [IBrkeHUe 3apspKeHHOM YaCTHLIbI
B OZIHOPO/IHOM MarHUTHOM T11osie. PaboTa cunbl JlopeHija.

fSIBneHUe 2/IeKTPOMarHUTHOM HWHAYKOUU. [lOTOK BeKTOpa MarHWUTHOU
VHJYKLUU. OJIEKTPOJIBWXKYILIAsd CUAa HWHAYKIUM. 3aKOH 3JIeKTPOMarHUTHOU
vHAYKOuU @apazes.

BuxpeBoe »sekTpuyeckoe Triojie. OJIEKTPOABWKYLLAS Cula UHAYKLUU B
TPOBOJHUKeE, IBMKYLLEeMCS ITOCTyIaTe/IbHO B OHOPOAHOM MarHMTHOM I10JIe.

IIpaBusno Jlenua.

NHAYyKTUBHOCTL.  fIBjIeHHMe CaMOMHAYKLUMU. OJIeKTPOABWXKYIAsd  Cuja
CaMOUHAYKLIUU.

OHeprusit MarHUTHOT'O I10JI KAaTYLLIKX C TOKOM.

OJIeKTPOMarHuTHoe T10J1e.

TexHuyeckue YCTPOMCTBA M TIpAaKTUUeCKOe TIPUMEHeHHe: TIOCTOSTHHbIe
MarHvThbl, 3/IEKTPOMAarHWThI, 3JIEKTPOJBUraTe/lb, YCKOPDUTEIU 3J1€MeHTapHbIX
YaCTUL], UHAYKLMOHHAS T1eUb.

LlemoHcmpayuu

OmnbIT Opcrega.

OTK/10HeHHe 3/IeKTPOHHOI'O TTyYKa MarHWTHBIM TI0JIEM.

JIMHUM VHAYKLAU MarHATHOT'O TI0JIS.

B3anmogelicTBre JBYX MPOBOJHUKOB C TOKOM.

Cuna AmMnepa.

HevictBue cubl JIopeHija Ha KOHBI 3JIEKTPOJ/IUTA.

fBneHre 3/1eKTPOMAarHUTHOW UHAYKLVH.

ITpaBusno JleHua.



3aBUCUMOCTb 3JIEKTPOJBWXKYIIEeN CU/bl MHAYKIIMHU OT CKOPOCTU WM3MeHeHUs
MarHuTHOTO TIOTOKA.

SIBneHue caMOUHIYKLIUU.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombi VI3yueHue

MarHuTHOTO MOJIsl KaTYIIKWA C TOKOM.

WccnenoBaHue [eWCTBUSI TIOCTOSTHHOIO MarHWTa Ha paMKy C TOKOM.

WccnenoBanue siB/ieHUsT 3/1eKTPOMarHUTHOM WH/YKIIWU.

Pa3pen 5. Ko1e0aHus v BOJTHBI

Tema 1. MexanuuecKue u 3/1eKmpomazHuUmHble Ko/1e0aHusl

KonebatenbHass  cucrema. CBobOofHble  MexaHWUeCKWe  KoyieOaHUS.
apmoHnueckue KosebaHus. Ilepuoz, yacTtoTa, aMIyiuTyAa U ¢asa KosieOaHHA.
[Tpy>KVHHBIM MasgTHUK. MaTeMaTUueCKU MasiTHUK. YpaBHEHHEe TapMOHUUYeCKUX
Konebanwuii. [IpeBpailieHrie SHePTUU TIPU rapMOHUYECKUX KOoeOaHuUsIX.

KonebaTenbHbiii KoHTYyp. CB0OOAHBIE 37€KTPOMarHUTHbIe KoseOaHUs B
W7iealbHOM KoJiebaTeTbHOM KOHType. AHa/orThs MeXAy MeXaHUYeCKUMHU W
3/IEKTPOMarHUTHbIMM  Kojie0aHusiMd. ®opmysna TomcoHa. 3akoH COXpaHEHUs
9HEepruu B ujiealbHOM KojiebaTe/lbHOM KOHTYPe.

[IpencTaBneHue o0 3aTyxarolux KonebaHusx. BeIHyXIeHHbIe MeXaHUUueCKue
KomnebaHusi. Pe3oHaHC. BbIHYKZIeHHbIE 3/1eKTPOMarHUTHBIE KOJle0aHMs.

[TepemenHbIi TOK. CHHycOWJaMbHBIM TMepeMeHHbId TOK. MOIIHOCTb
repeMeHHOr0 TOKa. AMIUIMTY/THOe U JeMCTBylolllee 3HaueHWe CU/Ibl TOKa WU
HarpsHKeHusl.

Tpanchopmarop. TTpon3BoACTBO, Tiepefada U moTpebsieHre 37eKTPUUYeCKOM
3HEepruu. JKOJIOTUUeCKUe PUCKU MpU MPOU3BOJCTBe 371eKTposHepruu. KyabTypa
WCII0J/Ib30BaHUsl 37IEKTPOSHEPTUU B MIOBCEIHEBHOM JKU3HU.

TexHUUeCcKue YCTPOMCTBA W TMpaKTUUeCKOe TpPUMEeHEeHHe: 3eKTPUUYecKUuin
3BOHOK, F'eHepaTop MepeMeHHOr0 TOKa, IMHUM 3J/IeKTporepeiay.

LlemoHcmpayuu

ViccnenoBaHre TImapamMeTpoOB Kosie0aTe/IbHOM CHUCTeMbI (TIPYKUHHBIA WM
MaTeMaTUYeCKUN MasiTHUK).

HabJtto/ieHue 3aTyxaroIux Koie6aHui.

ViccnemoBanue CBONCTB BBIHYKAEHHbIX KOebaHuUH.

HabstojeHue pe3oHaHca.

CBo0OO/HBIE 2/IeKTPOMAarHUTHBIE KOieOaHUsI.

OcuuiorpaMMbl (3aBUCUMOCTH CUJIbl TOKA U HarpsbKeHUs OT BpeMeHH) [Jist
3/IeKTPOMAarHUTHBIX KOJIeOaHUH.



Pe3oHaHC mpu TOC/eAOBaTelbHOM COEJWHEHUM Ppe3UCTOpa, KaTyIIKU
VHJYKTUBHOCTHU U KOHZIeHCcaTopa.

Mogenb TMHUM 3/1€KTpOIepejaui.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombi

VccnenoBaHve 3aBUCMMOCTU Tepro/ia Majibix KoseOaHUi Tpy3a Ha HUTH OT
JUTMHBI HUTH YU MacChl rpy3a.

VccnenoBaHue repeMeHHOT0 TOKA B 1eNU K3 M0C/ie/loBaTe/TbHO COeJUHEHHBIX
KOHZIeHCaTopa, KaTyLLKA U pe3ucTopa.

Tema 2. MexaHuuyeckue u 3/1eKMmpoMazHuUIMmMHble 80/Hbl

MexaHrnueckue BO/HBI, yC/I0BUSI pacrnpoctpaHeHusi. [lepuog. CKOpoCTb
pacrnpocTpaHeHUs U /IJIMHA BO/HbIL. [TonepeuHblie U MPOAO/IbHbIE BOJTHBI.
WuTepdepeHius v AU@pakiys MexaHu4eCKHUX BOJIH.

3ByK. CKopoCTb 3ByKa. ' pOMKOCTb 3ByKa. BricoTa ToHa. TemMOp 3ByKa.

ONeKTPOMarHUTHbIE BOJHBL. Y C/IOBUSI U3yUeHHUsl 3JIeKTPOMarHUTHBIX BOJIH.
B3avmMHas opuenTauus BektopoB E;, B, V B snekrpomarnutHoM BosiHe. CBOMCTBA
3JIEKTPOMAarHUTHBIX BOJIH: OTpakeHue, MpeoMJieHue, MoJsipu3anus, Audpakuys,
vHTepdepeHIusi. CKOPOCTh 3/IeKTPOMarHUTHBIX BOJIH.

[ITIkama 371eKTPOMarHUTHBLIX BOJIH. [IpyiMeHeHHe 371eKTPOMAarHUTHLIX BOJH B
TeXHUKe U OBITY.

[TpuHITUIIBI paZIMOCBSI3U U TeNeBUeHus. PajiroioKariys.

DNeKTPOMarHWTHOe 3arpsi3HeHue OKpY Karolljel CcpeJbl.

TexHUuUeckue yCTPONCTBA M TIpaKTHUeCKoe TpUMeHeHHe: MYy3bIKajbHble
VHCTPYMEHTbI, YJIbTPa3BYKOBasi /JMAarHOCTMKAa B TexXHUKe W MeJullMHe, pajap,
paIMOTIDUEMHUIK, Te/leBHU30p, aHTeHHa, TefedoH, CBU-nieub.

LlemoHncmpayuu

OO6pa3oBaHue U paclpocTpaHeHye ToTePeuHbIX U MPO/I0IbHBIX BOJTH.

Konebntoiieecst Teso Kak UCTOUHKMK 3BYKa.

HabsroieHre oTpaykeHusT U IIpe/IoM/IeHUs] MeXaHHJIeCKUX BOJTH.

HabsroieHre nHTEepdepeHIvy 1 Audpakiiii MeXaHUUeCKHUX BOJTH.

3BYKOBOW pe30HaHC.

HabsrofieHre CBA3M TPOMKOCTU 3BYKAa W BBICOTBI TOHA C aMIUTUTYJOU H
YyacToToM KomebaHui.

ViccnesoBaHue CBOMCTB 371eKTPOMAarHUTHBIX BOJTH: OTPaKeHUe, TIpejioM/ieHue,
noJisipy3aiusi, Au@pakiusi, UHTepQepeHLys.

Tema 3. Onmuka

['eomeTpuyeckass onTvka. [IpsMosiMHeliHOe pacrnpocTpaHeHWe CBeTa B
o/IHOpoAHOM cpefie. JIyu cBeTa. ToueuHbIli HCTOUHHUK CBeTa.

OTpaxkeHWe cBeTa. 3aKOHbI OTpakeHUsI cBeTa. [locTpoeHre u300pakeHUl B
TIJIOCKOM 3epKarie.



[TpesomsieHre cBeTa. 3aKOHBI TIPeJIOMJIEHUS CBeTa. AOCOFOTHBIN TTOKa3aTe/b
nipesiomsieHust. [1oyiHoe BHyTpeHHee oTpakeHue. [Ipese/ibHbIN YyroJ1 MOHOr0
BHYTPEHHero OTpa’keHusl.

Hucnepcus ceeta. CoXHbIM cocTaB 6esioro cBeta. LigeT.

Cobupatoriue u paccewBarolie  JIMH3bI. ToHKas
JIVH3A. @POKyCHOe PacCTOsTHUE U ONTAYeCKasi Chjla TOHKOW JIMH3BI.
[TocTpoeHre n306pakeHui B COOMPAOINX W pacCerBaroIuX MMH3aX. @opmyia
TOHKOW JIMH3bI. YBe/IMUeHue, JaBaeMoe TUH30M.

[Ipegensl MpUMEHUMOCTH F€OMETPUYECKOH OTTHKM.

BonHoBas ontvika. IHTepdepeHLiys cBeTa. KorepeHTHbIe KICTOYHUKHU.
YcioBust Hab/IOjeHUST MAKCUMYMOB Y MUHUMYMOB B UHTep(hepeHITMOHHOM
KapTUHE OT [IBYX CHH(a3HbIX KOrePeHTHBIX UCTOUHUKOB.

Mudpakius ceeta. JudpakiiioHHast peliéTka. Y c/ioBre Hab/mo1eHus
[JIaBHBIX ~ MakKCHMYMOB Mpyd TalecHMd  MOHOXPOMAaTU4ecKoro  CBeTa
Ha AU(PPaAKLMOHHYIO PELETKY.

ITonspusauus ceera.

TexHUUYeCKre yCTPOMCTBA U MPAKTUUECKOe MPUMEHEeHUe: OUKH, JIyTIa,
(oToanmnapart, MPOeKLMOHHBIN arapat, MUKPOCKOII, TeJIeCKOII, BOJIOKOHHAsI
ONTHKA, AU(PPaKIMOHHAS PellETKa, TOISIPOU,.

LemoHncmpayuu

[IpsiMmonriHeHOe pacnpoCTpaHeHue, OTPaKeHWe U MpesioMJIeHHe CBeTa.
OnTuueckue rpubopHI.

[TosHOe BHyTpeHHee oTpakeHre. Mojiesib CBeTOBOZA.

ViccnemoBanue CBONCTB M300pa>keHU B JTMH3aX.

Mogeni MUKPOCKOTIIa, TeJieCKOorIa.

HabsroieHre nHTEphepeHIy CBeTa.

Habmopenue qudpakiuu ceeta. Habmogexve

[JMCTIePCUU CBeTa.

[TonyyeHure criekTpa ¢ TTIOMOLLBIO TIPHU3MBL.

[TonyuyeHue crieKTpa C MOMOIIIbIO AUGPaKLIMOHHOM PeIIETKU.

HabsrojeHue momsipy3aiyy CBeTa.

YueHuuecKuli 3kcnepumeHm, n1abopamopHble pabombi

W3mepeHue rokasareJisi [pejioM/IeHUsI CTeK/a.

WccnenoBaHue CBOMCTB U300pakeHU B TMH3aX.

HabmrozeHue avcriepcuu cBeta.

Pa3gen 6. OCHOBBI Ccrielida/IbHOU TEOPHH OTHOCHTE/IbHOCTH



["'paHULIBI TPUMEHUMOCTH K/IaCCUYeCKOM MeXaHUKHU. [TocTynaThel cieljuaabHOU
TeOPUM OTHOCUTE/IbHOCTU: WHBaPUAHTHOCTb MOZYJII CKOPDOCTH CBeTa B BaKyyMe,
TIPUHLIAN OTHOCUTE/IbHOCTU DWHILTeHHA.

OTHOCHUTE/TILHOCTb OJHOBPEMEHHOCTHU. 3aMe/lJieHhe BPeMEeHU U COKpallleHUe
JTUHBI.

OHeprusi U UMIMYJIbC PeIATUBUCTCKOU YaCTULIBL.

CBsi3b MacChl C SHEpPruel ¥ UMITYJ/IbCOM PeJIITUBUCTCKOM UaCTHULIbl. DHEpPrust
TIOKOSI.

Pa3jen 7. KBanToBas ¢u3mnkKa

Tema 1. D1emeHmMbl KEAHMOBOLI ONMUKU

®otonHbl. Popmyiia [11aHKa CBsI3U 3HEpruu (POTOHA C €ro YaCTOTOW. DHepPrust
Y UMIYJIbC (POTOHA.

OTtkpbiTHe U uccaegoBanre dhoTodddekta. OnbiThl A. I'. CToneToBa. 3aKOHbI

doTtoapdekra. YpaBHeHne OuiHIUTeNHa 151 PoTrosddekTa. «KpacHasi rpaHuLia»
dboToaddekra.

Hasnenue ceta. Ombitel [1. H. JleGenesa.

XuUMUYecKoe JieliCTBUe CBeTa.

TexHUueckre yCTPOMCTBA U TNpPaKTHYeCKOoe IIpUMeHeHue: (POTO3/IeMeHT,
doromaTurK, comHeuHasi 6aTapesi, CBeTOUO/,.

LlemoHcmpayuu

®oTo3(pdeKT Ha YyCTaHOBKe C LIUHKOBOM IJIaCTUHOM.

WccnenoBanue 3akoHOB BHelliHero ¢hoTo3¢dekTa.

Cseroauof,.

CosiHeuHasi OaTapes.

Tema 2. CmpoeHue amoma

Mogens atoma Tomcona. OnbiTel Pe3epdopza mo paccesiHAO o -YaCTHILI.
[InanerapHag Mogens artoma. [loctynatel bopa. M3nyueHuve U 1iorjoleHue
(GhOTOHOB TpU Tepexofie aToMa C OJHOTO ypPOBHS 3HEPruy Ha Apyrou. Buzbi
criekTpoB. CrieKTp YpOBHEW 3Hepruv aTroMa BOJOpO/a.

BosiHoBBIe cBovicTBa yacTtull. BosHel ge bpoinig. KopnycKynsipHO-BOJTHOBOM
[yaiu3M.

CrnioHTaHHOe U BBIHYK[€HHOe U3J/lyueHUe.

TexHuuyeckue YCTPOMCTBA W MNPAKTAUECKOEe MNpPUMEHEeHHe: CHeKTpPaJIbHbIN
aHa/m3 (CreKTPOCKOIT), J1a3ep, KBAHTOBbIM KOMITbIOTEP.

LemoHncmpayuu

Mopens onbita Pesepdoppa.

OrnipeienieHye JJIMHBI BOJIHBI J1a3epa.

HabmrojeHue TMHeHYaThIX CIIEKTPOB U3/TyUeHHsl.



Jlasep.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombi

HabroieHue TMHeHYaToro CreKkTpa.

Tema 3. AmomHoe 510po

BKCHEPHMEHTLI, JOKa3bIBaloliye CJ/JI0KHOCTb CTPO€HHA dAApd. OTKprTI/Ie
paznoakTUBHOCTH. OnbIThl Pe3epdopa 1o onpejiesieHnt0 coCTaBa paIMOaKTUBHOTO
u3nyuenusi. CBoucTBa anbda-, 6eTa-, raMMa-n3/TydeHusl.
BiusiHve pafimoOakKTUBHOCTU Ha JKUBbIE OPraHU3MBI.

OTKpbITHE TIPOTOHA U HeuTpoHa. HyknoHHasi mMofenb sifpa I'efizenHbOepra—
WBaneHKo. 3apsp sgpa. MaccoBoe uncio sipa. M30Tormnbl.

Anbda-pacnaf,. OJIEKTPOHHBIN v MO3UTPOHHBIN Geta-pacrmaf,.
['amMmmaun3iyueHre. 3aKOH paJiMOaKTUBHOI'O pacraza.

OHeprusi CBsi3U HYKJIOHOB B sifipe. finepHble cubl. [ledeKT Macchl sijpa.

ApepHble peakuyu. /lesieHue v CUHTe3 sizep.

SnepHbliii peakTtop. TepmosiiepHbli cuHTe3. IIpoOGnembl ¥ TMepPCIIeKTUBEI
siIepHOM SHePreTUKU. DKOJIOTUUeCKHe acCreKThl si/JePHOM SHEPreTUKHU.

DJieMeHTapHble YacTULbl. OTKPBITHE TTO3UTPOHA.

MeTo/b! HaOJTIO/IeHHUST U PeTUCTPAI[UM 3/IeMeHTapHBIX YaCTHI].

dyHamMeHTa/IbHbIe B3aUMO/|eUCTBUSA. EAMHCTBO (Pr3nuecKor KapTUHbI MUPA.

TexHUUyeCcKre yCTPOUCTBA U TMpaKTUUeCKOe MpUMeHeHue: N03UMeTp, Kamepa
BunbcoHa, sifiepHbIid peakTop, aToMHasi 6omba.

Llemoncmpayuu

CuéTUrK MOHU3UPYIOLLIKUX YaCTHLI.

YueHuuecKuli 3kcnepumenm, nabopamopHble pabombl ViccnenoBaHue

TPEKOB UacTUl] (110 TOTOBBIM (hoTOrpadusim).

Pa3jen 8. 3/1eMeHTHI aCTPOHOMUH U acTPOGU3NKHU
OTanbl pa3BUTUSL aCTPOHOMUU. [IprKiazsHOe U MUPOBO33peHYeCKOoe 3HaueHue
aCTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipKhe 3BE3/bI, TUIAHETHI, UX BHUAMMOE
JIBUKEHUe.

CosiHeyHasi cucrema.

Connue. ConHeyHass akTUBHOCTb. McTouHMK 3SHeprud CosiHLI@ M 3BE3[.
3BE3/Ibl, UX OCHOBHbIE XapaKTEPUCTHMKU. [IharpaMma «CreKTpajbHbIM KIacC —
CBETUMOCTb». 3BE3[bl TJIaBHOW MOCJ/IEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» [JIs1 3BE3[ TJIABHOMW TOC/e[0BaTeNbHOCTU. BHyTpeHHee CTpoeHHe
3B63/]. CoBpeMeHHbIe TMpeJCTaB/IeHrs] O TPOUCXOXKAeHUU U 3BoJitomn CosHLa U
3BE3/]. JTarlbl )KU3HU 3BE3I.



Mneunsii Ilyte — Hama ['anaktuka. [TonokeHwe u aBwkeHuve CosiHIIA B
["anaktyke. Tunel ranakTvk. PagyroranakTiky M KBa3apbl. UépHbIe ABIPHI B siApax
rajakTHK.

Bcenennas. Paciimpenrvie BeenenHoii. 3akoH Xab66sa. Pa3beranue rajiakTuk.
Teopus bonbloro B3peiBa. PeMkToBOe M3nyyeHue.

MaciurabHasi cTpykTypa BcenenHoil. MeTaranakTyka.

HepeliéHnabie Ipo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab00eHust

Habsro/1eHusi HeBOOPYKEHHBIM TJ1a30M C HCII0/Ib30BaHUEM KOMITbIOTEPHBIX
TIPWIOXKEeHUH i1 OTIpe/iesieHus] TI0/I0XKeHHsT HeOeCHBIX 00beKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBbIe Cco3Be3vst CeBepHOro MoJyapus 1 sipKue 3BE3/bl.

Habsroienust B Tesieckon JIyHbl, riaHeT, MieuHoro ITyTu.

O0o0mIaroiee MOBTOPeHHE

Ponb (Qu3MKM UM acTpOHOMMM B 35KOHOMMWYECKOW, TeXHOJIOTMUeCKOM,
COLIMA/IbHOM U 3TUYECKOM cepax [esTe/IbHOCTH UesioBeKa, poyib U MeCTO (PU3UKHU
Y aCTPOHOMUU B COBPEMEHHOM HayuHOW KapTHHe MHUpa, PoJib ((U3MUYeCKOW TeOpUU
B ()OPMHPOBaHWY Mpe/ICTaBIeHNUM 0 (H3UUeCKOU KapTUHE MHPa, MeCTO (PU3UUeCKOU
KapTWHBI MHpa B O0OIleM psgy COBPeMEHHBIX eCTeCTBEHHO-HayUHbIX
Tripe/iCTaB/IeHUM O TIPUPOJE.

MexnpeaMeTHbIe CBA3H

N3yuenune Kypca ¢u3mkyd 6a30Boro ypoBHs B 11 Kjacce OCyIIeCTBASIETCS C
Y4ETOM COZIep>KaTe/IbHbIX MEXIPeJAMEeTHBIX CBsi3ed C KypCaMM MaTeMaTHKH,
buonoruu, XuMuu, reorpadyy ¥ TeXHOIOTHH.

MedsicnpedmemHble noHsimusi, CBsi3aHHble C W3yUYeHWEM MeTO/0B Hay4YHOro
TO3HAHUS: SIBJIeHWe, Hay4yHbIM (akT, rumores3a, (puanueckas Be/MUMHA, 3aKOH,
Teopusi, Hab/roIeHre, SKCIIePUMEeHT, MO/Ie/IMPOBaHue, MO/ie/lb, U3MepeHHe.

Mamemamuka: pelieHde CUCTeMbl YpaBHEHUM, TPUTOHOMETPUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TaHT€HC, KOTaHT€HC, OCHOBHOE TPUTOHOMETpUUeCKoe
TOXJECTBO, BEKTOPbl M WX TPOEKLWU HAa OCH KOOPAWHAT, CJI0)KeHWe BEeKTODOB,
TIPOM3BOJHbIe 3/IeMeHTApHBIX (YHKLWN, TIPU3HAKWA TMOA0OUST TPeyrolbHUKOB,
orpefiesieHUe TIOL[aM TJIOCKUX (GUTryp U 06bEMa TeJl.

Buosnoeus: sneKTpuueckve sIBeHUST B J>KMBOM MpHpoje, KomebaTesbHbIE
[IBIDKEHUSI B )KUBOU TPHUPOJie, ONTUYECKHe SIBJIEHHS B )KUBOW MPUPO/E, JeHCTBUe
paZiualiiy Ha >KUBbIe OPraHU3MBblI.

Xumus: cTpoeHHe aTOMOB U MOJIEKYJ/I, KDUCTa/yIMUueCcKasi CTPYKTypa TBEDP/IbIX
TeJI, MeXaHU3MbI 00pa30BaHUsI KPUCTA/UTAUECKOU PeIIETKH, CTIeKTPaIbHbINA aHaH3.

T'eoepacpusi:  marHuTHBIe TOJOCA 3eM/M, 3a/le)Xd MarHuTHBIX —pY/,
(dhoToChEMKa 3eMHOM TTOBEPXHOCTH, Mpe/iCKa3aHue 3eMJIeTPSICeHUH.



TexHonoeus: nWHUMA 3/IEKTpOTepeiau, TeHepaTop TlepeMeHHOTO0 TOKa,
3JIEKTPO/IBUTaTe/lb, WHAYKI[MOHHASI Tleub, pafiap, PaJUOTNIPUEMHUK, TeJeBHU30D,
aHTeHHa, TenedoH, CBU-mieub, MpOEKI[MOHHBIM armapar, BOJOKOHHAs OITHKA,
costHeuHas Oatapesi.



INTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMEBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA
OcBoeHue yuebHoro ripeamera «®Pu3WKa» Ha YypOBHE CpelHero o0IIero
obpa3oBanus (6a30BbIii YPOBEHB) AO/HKHO 00eCTIeUUTh JOCTH>KEHHE CJIeyIOIUX
JTMYHOCTHBIX, MeTanpeAMeTHBIX U TTPeIMETHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaTOB.

JINMYHOCTHBIE PE3YJ/IbTATBI

JIMUHOCTHBIE pe3y/IbTaThbl OCBOEHHsI yueOHOro npeameTa «Du3mka» JA0/HKHbI
OTpa)kaTb TOTOBHOCTh M CIOCOOHOCTh OOYYarOIUXCSI PYKOBOZACTBOBAThHCS
chopMUpPOBAaHHON BHYTPEHHeW T03UllMel JUYHOCTH, CUCTEMOM 1IeHHOCTHBIX
OpHEeHTALWi, TI03UTHMBHBIX BHYTPEHHUX  yOeXIeHW, COOTBETCTBYIOIUX
TPAIUI[MOHHBIM I[€HHOCTSIM POCCHHCKOTO OOII[ecTBa, pacIivpeHue >XU3HEeHHOTO
OMbITa U OMbITA AESTeJbHOCTHA B MpOLeCce peaau3aliid OCHOBHBIX HarpaB/ieHUN
BOCITUTaTe/IbHOU [IeATe/TbHOCTH, B TOM UMCJIe B YaCTH:

1) rpakAaHCKOr0 BOCIUTAHUA:

cchopMHUPOBAHHOCTh I'PAKIAHCKOM MO3UI[UH 00YyUaroI[erocsi Kak akTUBHOTO U
OTBETCTBEHHOTO uYjieHa PpOCCUMCKOro o0OIecTBa; TPUHITHE TPaJUI[MOHHBIX
oOIrjeuesioBeUeCKUX  T'YMaHUCTUUECKUX M JIeMOKpPaTUuUeCKUx  IL|eHHOCTel;
FOTOBHOCTh BeCTU COBMECTHYIO [/IeITe/IbHOCTh B MHTepecax IPak/IaHCKOT 0
o011jecTBa, y4acTBOBaTh B CAaMOYIIpaBleHUMM B 00pa3oBaTe/lbHOWM OpraHu3allvy;

yMeHUe B3aUMO/IEMCTBOBATh C COLIMA/IbHBIMU UHCTUTYTaMU B COOTBETCTBUM C
X GYHKUUSIMM M Ha3HaueHHWeM; TOTOBHOCTh K T'yMaHUTapHOU U

BOJIOHTEPCKOM  JIeAATe/IbHOCTH; 2)  MNATPUOTHYECKOro

BOCNIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM TPaXKAAaHCKOM UIEHTUUHOCTH, TTaTPUOTU3MA;
L[EHHOCTHO€e OTHOILIeHHE K TOCY/JapCTBEHHBIM CUMBOJIaM, [JOCTY)KEHUSIM
POCCUMCKHX YUYEHBIX B 00/1aCTV (PU3MKK U TeXHUKH; 3) AyXOBHO-HPABCTBEHHOI'0
BOCIUTAHMA: C(POPMUPOBAHHOCTb HPABCTBEHHOTO CO3HAHUS, 3ITUUECKOTO
TOBe/leHHsl;  CIOCOOHOCTh OlleHMBaTh CUTYallUI0 W TIPUHHAMAaTh OCO3HaHHbIe
pellleHNs, OPUEHTUPYSICh Ha MOPaJ/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM
yucae B [eATe/IbHOCTU YY€HOro; OCO3HaHWe JIMYHOTO BK/aJa B TOCTpOeHHe
yCTOHUMBOTO OYy/yIiiero; 4) 3CTeTHUEeCKOr0 BOCIIUTaHUA:

3CTeTUYECKOe OTHOIIEHHE K MUPY, BK/IOUasi 3CTETUKY HayYHOTO TBOPUYECTRa,
TIpUCYIIero (pu3nueckou HayKe;

5) TpyAOBOro BOCIHMTAHUA: UHTepeC K  pa3/MuHbIM  cdepam

Npo(eCcCUOHAILHOM 1eSITe/IbHOCTH, B TOM



YKCJ/ie CBSA3aHHBIM C (DU3UKOM U TEXHUKOM, yMEHHe COBEepIIaTh 0CO3HAHHbIN BbIOOP
Oyaymieii mipodeccHd W peann30BbIBaTH COOCTBeHHbIE JKHW3HEHHBbIe TIIaHbI;
TOTOBHOCTh M CTIOCOOHOCTH K 00pa30BaHMIO M CAMOOOpa30BaHHIO B 00/1aCTH
(U3KKKU Ha TIPOTSHKEeHUU BCell KU3HU; 6)

9KO/IOTHYECKOr0 BOCIIMTAHUA:

c(OopMUPOBAHHOCTH 3KOJIOTMUECKOM KY/IbTYpPbl, 0CO3HaHHe I7100a/IbHOTO
XapakTepa 3KOJ0ruueckux rnpobsem; TaHUpOBaHWe U OCYIIeCTBIeHHe JeNCTBUM
B OKpY’Kalollleil cpefie Ha OCHOBe
3HaHUS Liejield YCTOMUYMBOTO pa3BUTHs 4YeJOBeueCTBa;  paclIMpeHHe OMbiTa
JesiTeNTbHOCTU 3KOJIOTUYECKOM HallpaB/IeHHOCTH Ha
OCHOBe MMEIOIMXCsl 3HaHUU o (u3uKe; 7)
LleHHOCTU HAay4YHOr'0 NO03HaHMSA:
chOpMUPOBAHHOCTH MHPOBO33pEHUS], COOTBETCTBYIOILEr0 COBPEMEHHOMY
YPOBHIO pa3BUTUS (U3MUYECKOW HAyKW; OCO3HaHWe LIeHHOCTHM Hay4YHOU
JleATeJIbHOCTH, TOTOBHOCTH B TMpollecce u3ydeHUs] (U3UKU OCYIeCTBJISATh
MPOEKTHYIO U UCC/IeI0BaTeTbCKYH0 AesiTeTbHOCTh UHIWBUAYA/IBHO U B TPYTIIIE.

METAITPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/bHbIE YHUBEPCA/TIbHbIE yueOHbIe AeiicTBUs ba3oBbie jornuecKue
JIeCTBUA:

CaMOCTOATeJIbHO  (hOpMy/MpOBaTb W aKTyaJM3HWpOBaThb  MpobOsieMy,
paccMaTpvBaTh €€ BCECTOPOHHe; Orpejle/isiTh 1le/d JesSTe/bHOCTH, 3aZlaBaThb
rapaMeTpbl U KpUTEPUU UX
JIOCTW)KEHUSI; BBISIBJIATbH 3aKOHOMEPHOCTHM U TIPOTHMBOPEUMSI B pacCMaTpPUBaeMbIX
bU3NUeCKrX SB/IEHUSX; pa3pabaThiBaTh IUIaH peIleHus TPo0/ieMbl C YUETOM
aHa/I3a UMeIOIIUXCS
MaTepuaJbHbIX W HeMmaTepualbHbIX peCypCOB; BHOCHUTb KODDEKTHMBBI B

J1esATe/IbHOCTh, OLIEHUBaTh COOTBETCTBHE Pe3Y/IbTaTOB
1[eJiIM, OLIeHWBaThb PUCKMU TIOCTEeACTBUN [esSTelbHOCTH; KOOPAWHUPOBATb W

BBITIOJIHATH pab0OTy B YC/IOBUSIX PeabHOTrO,

BUPTYa/IbHOTO ¥  KOMOWHHDOBAHHOI'O  B3aUMOJEMCTBHS;  pa3BUBAaTh

KpeaTHBHOE MBIIIIJIeHHe TIPHU PellieHruH XKU3HEeHHBIX ITpob/ieM.

Ba3oBbie ucciefoBaTe/IbCKHe JJedCTBUS:
BJIa/IeTh HAYUYHOUM TePMUHO/IOTHEN, K/T0UeBbIMY TTIOHSATUSIMA Y METO/IaMU
(bu3rMuecKou HayKu;
B/Ia/leTh HaBbIKaMU yueOHO-UCC/el0BaTeIbCKOW 1 TIPOEKTHOU J1esiTeIbHOCTU
B 00/1acT¥ (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITe/TbHOMY TIOMCKY
MeTO/IOB pellieHus1 3a/ilau (PU3NUecKOro CofiepKaHusl, TIPUMEHEHHI0 pPa3/IUuHbIX



METO/IOB TT03HAHUS; B/Ia/IeTh BUJJaMH JesITe/TbHOCTH TI0 ITOTyYeHUIO HOBOT'O 3HAHWUS,
ero WHTepIripeTaliy, nmpeobpa3oBaHUIO0 W TPUMEHEHWIO0 B PA3/UUHBIX YUeOHBIX
CUTYyal[UsiX, B TOM UHC/Ie TIPU CO3[aHUU YueOHBIX TTPOEKTOB B 00/1acTH (PU3MKY;
BBISIB/IATH TIPUUMHHO-C/IEICTBEHHBIE CBSI3U U aKTya/IM3UPOBaTh 3a7lauy, BbIZIBUTaTh
TUINIOTe3y e€ peIlleHusi, HaXOAWTb apryMeHThl /il [J0Ka3aTelbCTBA CBOUX
YTBEP)KJEHWH, 3a/laBaTh TlapaMeTpbl W KPUTEPUU peIIeHUs; aHaJIU3UPOBaTh
TOJTyueHHbIe B XO/le PeIleHUs 3a/j[aud pe3yJ/bTaThl, KDUTHUECKH OIIeHWBaThb WX
JIOCTOBEPHOCTh, TIPOTHO3WPOBAaTb HM3MEHEHWe B HOBBIX YC/IOBUSX; CTaBUTh U
dhopmyMpoBaTh COOCTBEHHBIE 3a/jlauM B 00pa30oBaTe/TbHOM

JesITeIbHOCTH, B TOM UHC/e TIPU HM3yueHWH (HU3MKH; /1aBaTh OIEHKY HOBBIM

CUTYaI[UsIM, OLIeHHMBATh ITPUOOPETEHHBIN OITBIT; YMETh TIePEHOCUTh 3HAHUS T10

(bH3MKe B IMPaKTUUYECKYIO 00/1aCTh
YKU3HeesITe/IbHOCTH; YMeTh UHTerPUPOBaTh 3HAHUS U3 Pa3HbIX MPeIMETHBIX

obmnacTeii; BbIIBUTaTh HOBBIE H/I€H, Mpe/jIaraTh OPUTHHATbHBIE TTOXO0bI

Y PeIlIeHUs]; CTaBUTh MPOOIEMBI U 3a/IauH, JI0MYyCKAOIIHe

a/IbTePHATUBHBIE PeIeHMUs.

Pabora c uadopmanmeii:

B/Ia/IeTh HaBbIKaMH TOMy4YeHUs] WHGOpMalyd (hU3NUeCKOTO COZiepKaHUsS U3
WCTOYHUKOB Pa3HBIX TUIIOB, CAaMOCTOSITEJIbHO OCYIIeCTB/ISATh TIOWCK, aHaju3,
CHCTeMaTH3allui0 M WHTEpPHpeTalyio WHGOPMAI[UM pPa3/UYHBIX BUJOB U (OpPM
TIpe/ICTaB/IeHNsT; OL[eHUBATh I0CTOBEPHOCTb MH(POPMALIMH; HMCII0/Ib30BaTh CPe/ICTBA
WH(POPMALIMOHHBIX U KOMMYHUKAILIMOHHBIX TEXHOJIOTHH B PellleHNA KOTHUTHBHBIX,
KOMMYHUKAaTUBHBIX M OPraHU3al[MOHHBIX 3aZiau C Cob/roieHneM TpeOoBaHUM
3PrOHOMHUKHU, TEXHUKU 0e301aCHOCTH, TUTHEHBI, PeCypcocOepesxeHusi, TIPaBOBBIX U
TUUECKUX HOPM, HOPM HMH(OPMAIJMOHHOM 0e30MacHOCTH; CO3/laBaTh TEKCThI
(bU3MUeCKOT0 CoZiepKaHus B pa3/IMUHbBIX (popmarax C
yuéTOM Ha3HaueHUst H(POPMAI[UK U 11eJIeBOU ayJUTOPHH, BbIOHpPast ONTHMAabHYIO
dbopMy MpezicTaB/IeHHs] U BU3ya/IH3allUu.

KoMMyHUKaTHBHbIE YHHUBepCcalbHbIe YueOHbIe JelCTBHUSA:
OCYILLeCTB/ISATh O01LjeHre Ha YPOKax (PU3UKHU U BO BHEYPOUHOU JiesiTe/TbHOCTH;
pacrio3HaBaThb TMPEeATNOCHITIKA  KOH(MIMKTHBIX CUTyallUli W  CMAr4aTh
KOH(JIMKTBI; pPa3BépHYTO M JIOTUUHO W3/araTb CBOK TOUKY 3pEeHUsl C
VICII0JIb30BaHUEM
S3bIKOBBIX CpeJICTB; MOHMMATh W WCIIO/b30BaTh MpPEUMYILeCTBAa KOMaHJHOM H
VH/MBUIyaJIbHOU
paboThI; BLIOWpATh TEMAaTHKY M METOZbl COBMECTHBIX ZIEMCTBUM C yUETOM OOIIHX
VHTEPECOB U BO3MOXXHOCTEW KaX[AOro 4jieHa KOJIJIEKTHWBA; IIPUHUMATh Leu
COBMECTHOU [JleITeJIbHOCTH, OPraHU30BbIBaTh U KOOPAWUHUPOBATH JEUCTBUS I10 eé



JOCTW)KEHUIO: COCTaBJIATH IJ1aH JIelCTBUM, pacripesiesisiTb POIM C YYETOM MHEHUH

yUaCTHUKOB, 00CY>KIaThb pe3yJ/ibTaTbl COBMEeCTHOW paboThl; OLleHMBAaTh KaueCTBO

CBOETro0 BKJIaJla ¥ KaKJ0ro yyaCTHMKA KOMaH/bl B

o0muii pe3ynbTaT 1Mo pa3paboTaHHBIM KPUTEPUsIM; TpejjaraTb HOBbIe TIPOEKTHI,
OLIeHMBATh UZleU C TTO3ULIMU HOBHU3HBI,

OPUTMHA/BHOCTH, TIPAKTHUUECKOM 3HAuMMOCTH;  OCYILECTBJSATb IO3UTHUBHOE
CTpaTernyeckoe roBefieHre B pa3/IMUHbIX

CUTYaLUsIX, TIPOSIB/ISTh TBOPYECTBO U BOOOpakeHHe, ObITh MHULIMATUBHbBIM.

PerynaTuBHBIe YHHUBepCa/IbHbIe yueOHbIe JeiicTBis CaMoopraHu3anus:
CAMOCTOSITe/ILHO OCYIIIeCTB/ISATh [MO3HABaTe/NbHYIO [esTe/lbHOCTh B 006acTh
GU3MKKM W aCTPOHOMMH, BBISIBJISITh TIPOOJIEMBbI, CTaBUTh W (hOPMYJ/IHMPOBATh
coOCTBEHHBIE 3aJjaud; CaMOCTOSITE/TbHO COCTaB/IATh IJIaH pelleHdsT PACUETHBIX U
KaueCTBEHHBIX 3a/lay, IJIaH BBLITIOJHEHUS IMPAaKTUUeCKOW PaboThl C ydéTOM
UMEIOIIUXCS PecypcoB, COOCTBEHHBIX BO3MOYKHOCTeH U TIpeJIIOUTeHWH; JaBaTh
OLIEHKY HOBBIM CUTYal[UsIM;
PaCIIUPSTh PAMKH y4eOHOTO TpeiMeTa Ha OCHOBe JIMUHBIX TPeAITOUTeHHH;
JlefiaTh 0CO3HAHHBIN BLIOOP, apryMEeHTHPOBATh ero, OpaTh Ha ce0st
OTBETCTBEHHOCTD 3a pPellleHHe; OI[eHUBATh MPUOOPETEHHBIN OITBIT; CIIOCOOCTBOBATh
(hOpMHPOBaHMIO Y TIPOSIB/IEHUIO 3PYAULIMU B 00/1aCTH

(bHU3MKH, TIOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTe/IbHbIN U KYIbTYPHBIN YPOBEHbD.
CaMOKOHTPO/1b, SMOLMOHA/IbHBIU UHTE/IJIEKT:
[laBaTh OL|EHKY HOBBIM CUTYaLMsIM, BHOCUTb KOPPEKTHBBI B J1eSITeNTbHOCTb,
OLIeHVBAaTh COOTBETCTBUE Pe3yJ/IbTaTOB L[e/IsIM;

BJIaZieTh ~ HaBbIKAMM  TI03HABaTe/NbHOM  pedieKCMM  KakK  OCO3HaHUS
COBEpLIAaeMbIX [JIeWCTBUM M MbBICJIUTENBHBIX TIPOLIECCOB, WX Ppe3yJ/bTaTOB U
OCHOBaHMUI;

WICTI0JTb30BaTh TIPUEMBI ped/IeKCHU /IJIs1 OLIEHKH CUTYaIWU, BEIOOpa BEpHOTO
pellieHus]; yMeTb OLleHMBaTh PUCKU U CBOEBPEMEHHO TIPUHUMAaTh PeLleHus 10 UX
CHW)KEHUIO; MPUHMMAaTh MOTUBBI M apTyMeHTbI PYTUX MPU aHa/Iu3e pe3y/ibTaToB
JesiTe/IbHOCTU; TIPUHKAMATh cebsi, TIOHMMasi CBOM HEJOCTaTKU U [JOCTOMHCTBA;
TIPUHUMAaTh MOTHMBBI M apI'YMEHThI JPYTUX MIPU aHa/IU3€e Pe3y/IbTaToOB eSITe/IbHOCTH;
TIpU3HaBaTh CBOE MPaBO M MPABO APYTHUX Ha OIMIMOKH.

B nporjecce 1ocTHKeHYs IMUHOCTHBIX pe3yJ/IbTaTOB OCBOEHUS IIPOTrPaMMBbI 110
¢usuke g1 ypoBHS cpeAaHero o0miero oOpa3oBaHWs |y  00OyuaroIuxcs
COBEPIIEHCTBYETCS 5MOI[MOHaTbHBIN VHTEJIJIEKT, rpe/roJiararum
c(hOpMHUPOBAHHOCTb:



CaMOCO3HaHUsI, BK/TFOUAIOIIEro CrioCOOHOCTh MOHUMATh CBOE SMOLIMOHATEHOE
COCTOsIHUE, BU/IETb HAllpaB/ieHUs] pa3BUTHUs COOCTBEHHOM SMOLIMOHANBHOM cepsl,
ObITb yBepeHHBbIM B cebe; CaMOpery/JIMpOBaHUs, BK/IHOYAIOIL[ET0 CAMOKOHTPOJIb,
yMeHWe TIpUHUMaTh OTBETCTBEHHOCTh 3a CBOE T[IOBeJieHHe, CIO0COOHOCTD
a/IalITHPOBATbCSA K SMOILMOHATbHBIM W3MEeHEeHUsIM W TIPOSIBJISITh TMOKOCTh, OBITH
OTKDBITBIM HOBOMY; BHYTDEHHeWl MOTHMBALM{, BK/IOYAlOLel CTpeM/eHue K
JOCTW)KEHUIO L|e/IM U YCIexy, ONTUMHK3M, UHULIMaTUBHOCThb, YMEHUe [1eiCTBOBATh
WCXOZs1 U3 CBOUX BO3MOJKHOCTeM; 3MIaTUM, BK/IIOUarolei criocoOHOCTh MOHUMAaTh
IMOLIMOHA/ILHOE COCTOSTHUE APYTHX, YUUTHIBATh €ro MPU OCYI11leCTBIeHUU OOIIeHuUs],
CIOCOOHOCTHL K COYYBCTBUIO U  COMEpPeXUBAHUIO; COLMATbHBIX HAaBBIKOB,
BKJTIOUAOI[UX CTTIOCOOHOCTD BBICTPAWBATh OTHOIIEHHS
C IPyTUMH JIFO[IbMH, 3a00THUTHCS, TIPOSIB/ISITh MHTEpPeC U pa3peliatb KOH(IUKTHL.

INPEJAMETHBIE PE3YJ/IbTATDI

K koH11y o6yuenus B 10 Ks1acce npeiMeTHbIe pe3y/IbTaThl Ha 6a30BOM ypOBHe
JOJDKHBI OTpaXkaTb C(hOPMUPOBAHHOCTh Y 00yUaroIMXCsl YMeHU:

JIeMOHCTPHPOBATh Ha TpHUMepax poJjb U MeCTO (U3UMKU B (hOPMUPOBAHUHU
COBpEMEHHOW Hay4yHOW KapTWUHbI MHpa, B Pa3BUTUU COBPEMEHHOW TeXHUKU WU
TeXHOJIOTMH, B TMPAKTAYECKOU [esTe/lbHOCTH JIFO/leld; YUWUThIBaTh T'DAHUILbI
NMpUMEHEHUsI U3YUYeHHbIX (U3NUEeCKHUX Moje/ieli: MaTepuasibHasi  TOUKa,
WHepla/ibHasi CcUcTeMa OTCYéTa, abCOMIOTHO TBEDJOE Teno, WjeasbHbIA ras,
MOJIe/TU CTPOEHUS Ta30B, XUAKOCTEHM M TBEPJABIX Te/l, TOUEUYHBIM 3/IeKTPUYEeCKUU
3apsij Ipy pellieHny (pU3nuecKux 3a/ay;

pacrio3HaBaTth (hu3nUecKue siBjieHus (TIPOIeCChl) M OOBSICHATH UX Ha OCHOBE
3aKOHOB MeXaHWKH, MOJIEKYJIIPHO-KMHETUYECKOU TeOPUMU CTPOEeHMs BellecTBa U
571eKTPOJMHAMHUKU: PABHOMEPHOE Y PABHOYCKOPDEHHOE TPSIMOJIMHEHHOe JBU)KEHUE,
cB0oOO/IHOE TIaZieHWe Tesl, [BWKeHHe 0 OKPY)KHOCTH, WHEepLUs, B3auMOZencTBUe
ten, quddy3usi, 6pOYHOBCKOe [BU)KeHUEe, CTPOeHHEe YKUIKOCTeH W TBEPIBIX Te,
n3MeHeHre 00bEMa Tesl TIPU HarpeBaHWM (OXJIXKIEHWH), TETIOBOe paBHOBeCHE,
WClapeHue, KOHJleHCalusl, T/IaBjieHue, KpUCTa//Ih3allvsi, KWUIMEeHWe, BJIa)KHOCTb
BO3/1yXa, TMOBBIIIEHHE [laBJeHUsl ra3a NpU ero HarpeBaHWUM B 3aKPbITOM COCY7e,
CBSA3b MeXX/Jy TapameTpaMM COCTOSIHWA Tas3a B M30Ipolieccax, 3/7eKTpu3alys Tesl,
B3aMMO/IeMCTBUE 3apsiZioB; OIMWChIBaTh MeXaHUUeCKOe [JBIWKeHWe, WCIO/b3ys
¢dur3uueckre BeMUUHbBI: KOOP/UHATA, TyTh, lepeMelljeHre, CKOPOCTb, YCKOPeHuUe,
Macca Tesa, Cuja, UMITyJbC Tejla, KWHEeTUYeCKasi SHeprus, MoTeHUWalbHas SHePrus,
MexaHuueckass pabora, MexaHWuUecKas MOIIHOCTb; TMPU OMUCAHUU TIPAaBUIBHO
TPaKTOBaThb (DM3UUECKUNM CMBICJ MCIOb3yeMbIX BeJWYMH, WX 0003HaueHus U
eIMHULIbI, HAXOAUTb (POPMYJIbI, CBS3BIBAIOLIME AAHHYIO (DM3UUECKYH0 BeJTMYUHY C



JPYTUMU BeJTMUMHAMU; OTIMChIBATh U3yUeHHbIe TeryIOBble CBOMCTBA T/ U TerJIOBbIe
sIBJIEHUSI, HWCIOMb3ysl (u3Uueckue BeJIMUMHBL: JlaBjieHWe Trasa, TemIieparypa,
CpefiHssl ~ KUHeTUYeCKasi 9SHeprusi  XaoTMUYeCcKOrO  JIBWDKeHUS — MOJIeKYJI,
CpelHeKBaJpaTUUHasi CKOPOCTb MOJIeKYJ, KOJIMYECTBO TeI/IOTbl, BHYTPEHHSS
3Heprus, pabora rasa, K03hhUIMeHT MOe3HOT0 JeHCTBUS TEIJIOBOTO JIBUTATeJIs;
NPy OMNUCAaHUM TIPAaBUJIBHO TPAKTOBaTh (DM3UUECKUM CMBICT UCIO0JIb3YeMbIX
Be/IMUMH, UX O0003HAueHusi U eAVHULIbI, HaxOAuTh (OPMYJbI, CBSI3bIBaIOIIIUE
JlaHHY10 (U3MYeCKyr0 BeMUYUHY C APYTMMM BeJMYMHAM; OMKCHIBATH W3yUEHHBIE
3/7IeKTpUUYeCKMe CBOMCTBA BellleCTBa M 3JeKTpUUecKue siBjieHUs: (IMpoLecChl),
WCTIONb3ysl (pM3UUecKre BeJIMUMHBI: 3/IeKTPUUEeCKU 3apsij], 3/eKTpuuecKoe roJe,
HarpspDKEHHOCTh  T10JIsA, TIOTEeHI[Mas, Pa3HOCTh TIOTEHIMa/loB; TIPU OIMUCAHUU
MpPaBUIBHO TPaKTOBaTh (DU3MUECKUN CMBIC/ UCIOJ/Ib3YeMbIX BeJUUMH, WX
o003HaueHWss ¥ eAWHUIIBI; YyKa3biBaTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
¢bu3nUeckyl0 BeIUUUHY C APYTMMM BeJIMUMHAMU; aHA/IW3UPOBaTh (PU3nuecKue
TpoLlecChl U $IBJIEHWsl, MCMOJIb3ys (U3MUecKre 3aKOHbl W TIPUHLIMIMBL 3aKOH
BcemupHoro Ttarotenusi, [, II wu III 3akoHel HbrOTOHa, 3aKOH COXpaHeHUs
MeXaHWYeCKOM SHepruM, 3aKOH COXpaHEeHWs UMITYJ/bCa, TPUHLUIT CYTepPIIO3ULIUU
CW/, TIDUHLUIT PaBHOMpAaBUSi WHEpPLMAIbHBIX CHUCTEM OTCUéTa, MOJIEKYJIIPHO-
KUHETUUeCKYIH0 TeOpUI0 CTPOEHUs Bell[eCTBa, ra30Bble 3aKOHLI, CBSI3b CpeHeu
KUHEeTUUECKOW SHEPrud TeIJIOBOTO [ABW)XEHWs MOJIeKy/J C  abCoJTIOTHOM
TeMIiepaTypoi, TepBbli  3aKOH  TePMOJMHAMUKH, 3aKOH  COXpaHeHUs
3JIEKTPUUECKOT0 3apsifila, 3akoH Ky/ioHa, TpU 3TOM pa3auyaTh CJIOBECHYIO
(hOpMyTMPOBKY 3aKOHA, €ro MaTeMaThueCcKoe BbIpaKeHWe U YCI0BUS (TpaHUIbI,
00/acT) TIPUMEHUMOCTH; OOBSICHITH OCHOBHBIE TIPUHLIWIIBI AEMCTBUS MaIlWH,
npuOOpOB ¥ TEeXHUUYECKHWX YCTPOWCTB; pa3/MuaTh yCJOBUS WX 0e30racHOro
WCTO/Ib30BaHUsI B TIOBCEJHEBHOW J>KWU3HU;  BBIMNOJHATh SKCIIEPUMEHTHI 110
YCCeIOBaHUIO (PH3UUECKUX SIBJIEHUM U

TIPOLIECCOB C HCIO/b30BaHUEM TMPSIMBIX U KOCBEHHBIX HW3MEDEeHWW, MpU 3TOM
dbopmyupoBath MpobsieMy/3ajauy ¥ TUINOTe3y yueOHOTo SKCIieprMeHTa, co0HpaTh
YCTaHOBKY U3 MPe/I0’KeHHOT0 000pyI0BaHMsl, POBOIUTD OMBIT U POPMYTUPOBAThH
BLIBO/IbI; OCYIIIECTB/ISITh MPsIMble U KOCBeHHbIe M3MepeHUs hH3UueCcKuX BeJUUlH,
TIPU 3TOM BBIOMpATh ONTHMAa/bHBINA CTIOCOO W3MepeHHs U UCIIOb30BaTh U3BECTHBIE
MeTO/Ibl OLIeHKH TOTpelHOCTell u3MepeHui; UCCaeioBaTh 3aBUCUMOCTH MEXIY
(br3uUeCcKUMY BeJTMUMHAMMU C

WCTO/Ib30BaHWEM TIPSIMbIX M3MepeHHi, MpPU 3TOM KOHCTPYMPOBaThb yCTaHOBKY,
(buKcupoBaTh pe3y/bTaThl TTOJIyYeHHOW 3aBUCMMOCTH (PM3UUeCKUX BeJIMUUH B BU/IE
Tab/u1] U TpadMKOB, /iesiaTh BBIBOZBI TI0 pe3y/bTaTaM MCC/ieOBaHUs; COOMI0AATh
ripaBwiIa 6e30macHOro TpyZa MpU TIPOBeJeHUH HCCie/JoBaHUM B paMKaxX yueOHOTo
9KCTMepUMeHTa, Yy4eOHO-HMCCie/loBaTe/IbCKOM U TIPOEKTHOM  JesiTe/IbHOCTU  C



WCTI0/Tb30BaHEM HW3MEPUTE/IbHBIX YCTPONCTB M J/1TabOpPaTOpPHOTO 000pY/I0BaHUS;
pelllaTb pacuyéTHbie 3a/laud C SIBHO 3aJjaHHOMW (pU3UUeCKOW MOJe/bl0, UCMO/b3Ys
bu3nuecKre 3aKOHBI ¥ TIPUHIIUTILI, Ha OCHOBE aHaJ/lM3a yCJIOBUS 3a/laud BHIOMpATh
(bU3MUeCcKyro Mojle/ib, BbIAENATh (PuU3NUecKWe BeWUMHBI U (OPMYIIbI,
HeoOXouMble [/1s1 eé pellleHus], MPOBOJUTh PacuéThl M OIleHWBAaTh PeasbHOCThb
T0/IyUeHHOTO 3HaueHus (pU3MUecKol BeMUMHBI; pelllaTh KaueCTBeHHbIe 3aflauu:
BLICTpaWBaTh JIOTUYeCKU HEMPOTUBOPEUUBYIO LIETMIOUKY PacCy>K/|eHHUI C OTIopoi Ha
M3ydeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (r3uUecKre siBJIeHUs;

MCITI0/Ib30BaTh MPH PellieHNH yueOHbIX 3a/lau COBpeMeHHbIe HH(OopMaI[OHHbIe
TEXHOJIOTWM [I7Isl TIOMCKA, CTPYKTYPHPOBaHUs, WHTEPIIPETALMA U TIpe/[CTaBIeHHs
yueOHOM U Hay4yHO-TIOMYJIIpHOM WHMOpPMAalUM, TIOMyYeHHOW W3 Ppa3IUuHbIX
VMCTOUYHUKOB, KDUTUUECKU aHA/TM3UPOBaTh MOayuyaeMyto MHMOOpMaIuio; TIPUBOIUTD
TIpPUMephI BKJ/IaJla POCCUMCKUX 1 3apy0eXXHBIX YUEHbIX-(DH3UKOB B
pa3BUTHe HayKH, 00bsICHEeHHe TPOIIeCCOB OKPY KaloI[ero MHPa, B Pa3BUTHE TEXHUKH
Y TeXHOJIOTHH; UCTIONh30BaTh TeOpeTHUYecKre 3HaHUS 110 (pu3uKe B IMOBCeAHEBHOM
JKU3HM 11 obecrieueHus1 0Oe30macHOCTA TIpH  oOpalljeHHd C mpubopaMu U
TeXHUYECKHMH yCTPOMCTBAMM, [IIsi COXpaHeHHsl 3/I0pPOBbs U COOJIIO/IeHUsI HOPM
9KO0JIOTUYECKOTO TIOBeleHWss B OKpy»Karwolllell cpefie; pabotaTb B Tpymrme C
BBITIOJTHEHWEM Pa3/IMUHbIX COLIMAIBbHBIX POJIeH,

T7IaHUPOBaTh paboTy TPYIbI, palOHAABHO pacrpefieNisTh 00s3aHHOCTU W
TJIaHUPOBATh JleSITe/IbHOCTh B HeCTaHJAaPTHBIX CUTYalUsiX, a/leKBaTHO OI|eHUBAaTh
BKJIaJ] KaXK/IOTO M3 YUaCTHUKOB T'PYIIILI B pellieHre pacCMaTpUBaeMoi TTpo0IeMbI.

K koHi1y o0yuenus B 11 Ks1acce npeiMeTHbIe pe3y/IbTaThl Ha 6a30BOM ypOBHe
JOJDKHBI OTpaXkaTb C(hOPMHUPOBAHHOCTh ¥ 00yUYarOIUXCsl YMeHU:

J€EMOHCTPUPOBaTh Ha MpHUMepax poJib U MecTo (U3MKU B (HOPMUPOBAHUU
COBpeMEHHOW Hay4yHOW KapTWUHbI MHpa, B pPa3BUTUU COBPEMEHHOW TeXHUKHU WU
TeXHOJIOTHMH, B MPAKTUYECKOW [esTe/lbHOCTH JkO/lel, 11eJIOCTHOCTb U eUHCTBO
bu3nuecko KapTUHbl MHPA; YUYUThIBaTh TpaHUIbl TIPUMEHEHUs] H3yUeHHBIX
(u3MuecKux Mo/jiefiel: TOYeUHbId 3/eKTpUUeCKUW 3apsjl, Jyd CBeTa, TOUYeUHBIU
VCTOUYHUK CBeTa, siiepHasi MojieJib aTOMa, HyK/IOHHasi MO/Jie/lb aTOMHOTO sifipa TIpu
pellieHUM (PU3MUECKUX 3ajlay; pacrio3HaBaTh (u3nuecKue siBieHUs (TpoLiecChl) U
OOBSICHITH WX Ha OCHOBE 3aKOHOB 3/eKTPOAWHAMUKH WM KBAaHTOBOW (PU3MKU:
3/IeKTpUUecKasi TMPOBOJUMOCTb, TeIJIOBOe, CBETOBOE, XMUMHYEeCKOe, MarHUTHOe
JIeHiCTBUS TOKA, B3aMMOJEWCTBME MAarHuTOB, 3/€KTPOMarHUTHas WHAYKLIYS,
JIeiCTBe MAarHWTHOTO IO/ Ha MPOBOAHUK C TOKOM W JBWKYIIMWUCS 3apsif,
3/IeKTPOMAarHuTHbIe KojiebaHust U BOJIHBI, TIPSMOJIMHEHOe PAaclipoCcTpaHeHUe CBeTa,
oTpakeHHWe, TpejoMieHre, UHTepdepeHiys, AubpakiUsg U TOJsSpU3aliis CBeTa,
Jicriepcus cBeta, hoToasieKTpuueckuii 3 dekt (poToaPdekT), CBeTOBOE aBeHue,



BO3HUKHOBEHHE JIMHeMUaToro CrieKTpa aToMa BOJIOpOZia, eCTeCTBeHHass W
WCKYCCTBEHHasi Pa/[M0aKTUBHOCTb; OINUCHIBaTh K3yueHHble CBOMCTBA BelljeCTBa
(o/1eKTprUUecKkrde, MarHuTHbIe, ONTUYECKHe, 3JIeKTPUUYECKYI0 TPOBOJAUMOCTD
pa3IMYHBIX CpeJl) M SJIEKTPOMarHUTHbIe siBJieHUs1 (TIPOL[eCChl), MCII0JIb3YS
¢bu3nueckre BeJWUMHBL: 3MeKTPUUYECKWUW 3apsi[i, CWia TOKa, 3JIeKTpUUYecKoe
HaTpsDKeHUe,  J/IeKTpUYeckoe  COTIPOTHBJIEHWE,  Pa3HOCTb  IMOTEeHIIWAJIOB,
3/IeKTPO/IBWKYIL]asi CU/ia, paboTa TOKa, MHAYKLIYS MarHUTHOTO 10JIs, C1jia AMriepa,
cuia JlopeHija, UHyKTUBHOCTb KaTYIIKW, SHEPTHs 3/IeKTPUUYeCKOr0 U MarHUTHOTO
TI0JIei, Iepyuoz, ¥ uacToTa KosebaHuii B KosiebaTeTbHOM KOHTYPe, 3apsifi U CiJla TOKa
B IIpollecce TApMOHHMUECKUX JJIEKTPOMArHUTHBIX KoyiebaHWM, (OKyCHOe
paccTosiHUe W OITHYecKasl CWja JIMH3bI, TIPU OMUCAaHWW MPaBWIbHO TPAKTOBATh
bU3NUeCKUii CMBICTT HWCIIO/b3YeMbIX BeIWUWH, WX 0003HaueHUs U eAUHUIIBI,
yKa3biBaTh ()OpMY/ibl, CBSI3bIBalOle JaHHYHO (DU3NUECKYH0 BEJIMUMHY C JAPYTUMU
Be/TMUMHAMUY;

OIMMCHIBaTh W3y4YeHHbIe KBAHTOBBbIE SIBJIEHUS W TIPOL[ECCHI, WCIIOMb3YS
¢bu3nuecKkre BeMUUHBL: CKOPOCTb 3/IEKTPOMAarHUTHBIX BOJH, JIMHA BOJIHBI U
YyacToTa CBeTa, SHeprusi U UMIY/bC (POTOHA, TIePUO/, TI0/IypacriaZia, SHepIrusi CBs3U
aTOMHBIX siJiep, TIpU OINWCAHWW TIPAaBWIBHO TPAKTOBaTh (U3UUECKU CMBICI
WCTIO/Tb3yeMbIX BeMUMH, WX 0003HaUeHUs U eJUHUIIbI, yKa3biBaTh (DOpPMYIIbI,
CBs3BIBAIOII[ME JlaHHYI (U3MUEeCKYH0 BeIMUMHY C JAPYTMMH BeJIUMUYMHaAMU,
BLIUMC/IATh 3HaueHuWe (PU3NUeCcKOl BeJIMUMHBI;, aHaJU3UpOBaTh (PuUnUecKue
TIPOLIeCChl U sIBJIEHUS], UCTIOJIb3Ysl (pu3nUeCKre 3aKOHbI U TIPUHIUITLL: 3akKoH OMma,
3aKOHbI MOC/e/I0BaTe/IbHOTO U Tapasiie/ibHOTO COeJuHeHUs POBOJHUKOB, 3aKOH
Ixoynsi—JleHlla, 3aKOH 3/IEKTPOMarHUTHOW WHAYKIMH, 3aKOH MPSIMOJIMHENHOTro
pacrpocTpaHeHHs CBeTa, 3aKOHbI OTPa)keHUsI CBeTa, 3aKOHBI TIPeJIOMJIeHHUSI CBeTa,
ypaBHeHUe OWHIITelHa /51 (oTo3ddeKTa, 3aKOH COXpaHEeHUsI SHepPruM, 3aKOoH
COXpaHeHHsI WMITy/IbCa, 3aKOH COXPaHeHHWs 3JIeKTPUUeCKOro 3apsja, 3aKoH
COXPaHeHHsI MacCOBOTO UMCJ/Ia, TIOCTy1aThl bopa, 3aKOH paJuoakTUBHOTO pacraa,
MIpU 3TOM pa3inyaTh CJIOBECHYI (OPMY/JMPOBKY 3aKOHA, €ero mMaTeMaThyecKoe
BbID@)KEHWe U YC/A0BUSI (FpaHMIlbl, 007aCcTH) TIPUMEHUMOCTH; OIpeJessTh
HaripaB/ieHHe BeKTOpa WHAYKI[MA MarHUTHOTO TIOJ/si TIPOBO/IHUKA C TOKOM, CHUJIBI
Awmriepa u cunbl JIopeHIla; CTPOWTb U ONMMCHIBAaTH H300pakeHHe, CO3/aBaeMoe
TIJIOCKUM 3epKajioM, TOHKOM JIMH30M; BBITIOTHSATh 9KCIIePUMEHTHI 110 UCC/Ie[JOBaHUO
bu3ruecKux siBeHUN 1
TIPOLIECCOB C HCIO/b30BaHWEM TIPSIMbIX U KOCBEHHBIX HW3MEpeHUW: TMpU 3TOM
dbopmypoBaTh MpobJieMy/3ajauy ¥ TUIIOTe3y yueOHOro SKCIieprMeHTa, Co0HMpaTh
YCTaHOBKY U3 MPe/JI0)KeHHOTO 000pY/J0BaHMsI, TIPOBO/IUTD OITLIT ¥ (OPMY/IHPOBATh
BBIBO/IbI; OCYIIIECTBJISITh TIPSIMble M KOCBeHHbIe M3MepeHUsT (PU3nUyeCKUX BeTUUlH,
TIPU 3TOM BBIOMpATh ONTHMAa/bHbBIN CTIOCOO M3MepeHus: U UCTIOb30BaTh U3BECTHbIE



MEeTOZbl OLEHKW TOrpelHOCTed W3MepeHWW; MCCIeoBaTb  3aBUCUMOCTH
¢bu3nUeckux BeMUMH C WCIOMb30BaHWEM TIPSIMbIX W3MepeHMi: TpU 3TOM
KOHCTPYUPOBATh YCTaHOBKY, (DUKCHUPOBATh pe3y/bTaThbl MOJyYeHHOU 3aBUCUMOCTH
br3MUeCKHX BeJIMUMH B BU/e TaO/IUIl ¥ TPAaQUKOB, [ie/laTh BBIBO/IBI TT0 pe3yJibTaTaM
uccneoBaHus; cobmozate TipaBwiia 6Ge3ormacHOro TpyJa TMpU  MPOBeAEHUN
WCC/Ie[JOBaHUM B paMKax yueOHOTO 3KCrepuMeHTa, yuebOHO-UCCieoBaTeTbCKOU U
TPOEKTHOU JIesiITeIbHOCTA C HCIOJb30BaHUEM MW3MepUTEeNbHbIX YCTPOUCTB U
naboparopHoro 00Opy/I0BaHUs; pelllaTh PACUéTHbIe 3aJjaui C SIBHO 3aJaHHOMU
(bu3rMuecKo MoOZie/ibio, UCTOJIb3Yysl (PU3nuecKre 3aKOHbI U TIPUHLIUIBI, HA OCHOBE
aHasiM3a YC/IO0BUS 3a/lauM BbIOMpATh (DHM3UUYECKYI0 MO/eNb, BhIJEIATh (hU3nUecKue
Be/TMUMHBI U (POPMYJIbl, HeOOXOJUMbBIe IJisI €€ pellleHus], TIPOBOUTb PACUéThl U
OLIeHVBAaTh PeaJlbHOCTh MOJIYyYEHHOTO 3HaueHUs (PU3NUEeCKOM BeJIMUWHBI; pellaTh
KaueCTBEeHHbIE 3a/lauM: BbICTPAWBaTb JIOTUUECKW HENPOTUBOPEUMBYHO LIETIOUKY
pacCcy>kKJeHul C Oropoi Ha M3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (hu3nyecKre
SIBJIeHUS;

WCTI0/Th30BaTh TMIPU pellieHNH YueOHbIX 3aiau COBPeMeHHbIe MH(GOpMaI[MOHHbIE
TeXHOJIOTUU [iJIs1 TIOUCKa, CTPYKTYPUPOBaHUS, UHTepIIpeTalui U TIpe/iCTaB/IeHUs
yueOHOM ¥ Hay4YHO-TIONYJ/IAPHOM WHGMOPMALUM, TIOMYyYeHHOM W3 Ppa3IUuHbIX
VMCTOUYHUKOB, KDUTUUECKH aHa/IM3UPOBaTh MoyuyaeMyo UH(POpMaIrio; 00bICHSITh
TIPUHLIAIIBI ZIEMCTBUST MAIlMH, MPUOOPOB M TeXHWUECKUX YCTPOMCTB, pa3/dyaTh
YCJIOBUSI MX 0€30MacHOTO HCIIO/b30BaHUSI B TIOBCEHEBHOHN >KW3HH; TIPUBOJUTH
TIPUMephI BK/Ia/la POCCHHUCKUX U 3apy0eKHBIX YUEHBIX-(DHU3UKOB B pa3BUTHE HayKH,
B 00bsICHEHIE TPOIIeCCOB OKPY>KaloIl[ero MUpa, B pa3BUTHe TEXHUKU U TEXHOJIOTUA;
WCTI0/Ib30BaTh TeopeTHueckrhe 3HaHWsI Mo (u3uKe B TOBCEJHEBHOW >XU3HU IS
obecrieueHysi 6€30MaCHOCTH TIpY OOpallleHnd C TMpHOOpaMyd U TeXHUUYECKUMU
yCTPOMCTBAMH, [ijIsi COXPaHeHUs 3/10POBbs U COOJIO/IEHHST HOPM 3KOJIOTHYeCKOTr0
TIOBe/IeHHsI B OKpY»Karollleli cpefie; paboTaTh B TPYIIIe C BHITIOJHEHUEM Pa3/InUHbIX
CoLManbHBIX POJIel, TJIaHUPOBaTh PabOTy TpyIMbl, paljMOHAIbHO pacrpefesTh
00513aHHOCTM U IUJIaHUPOBAaTh [IeSiTeIbHOCTh B HECTAHJJaPTHBIX CUTYyalUsiX,
aZieKkBaTHO OI[eHWBaThb BKJAJ] Ka)KJOTO W3 YUYaCTHUKOB TPYyMMbl B pellleHUe
paccMaTpuBaeMoit pobsieMsbl.



TEMATNYECKOE INTAHUPOBAHUE 10 K/IACC

KosmuecTBO uacoB

JJ/IeKTPOHHbIE
Ne 11/ HaumeHoBaHue pa3je/ioB U TeM ([;Hq)pOBble)
SR NporpaMMeI Beero KontposbHbie | IIpakTHyeckue | OOpa3oBaTe/IbHbIe
padoThI padoThI pecypchbl
Pazgen 1. PU3NUKA N1 METO/JbI HAYUHOI'O ITO3HAHUSA
bubmoreka [IOK
1.1 PusrKa U MeTO/ibl HAYYHOI' O TI03HaHUS 2 https:/m.edsoo.ru/7£41bf72
Wtoro no pa3zeny 2
Pa3zpen 2. MEXAHUKA
bubmoreka [JOK
2.1 Kunemarnka 5 https://m.edsoo.ru/7f41bf72
BubmoTeka IIOK
2.2 AnHamuka 7 https://m.edsoo.ru/7f41bf72
bubmoTeka 1IOK
2.3 3aKOHbI COXPAHEHUSI B MEXaHUKe 6 1 1 httos://m.edsoo. ru/7f41bf72
ps://m. .
Wroro no pasgeny 18
Pazgen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJVNHAMUMKA
31 OCHOBBI MOJIEKY/ISIPHO-KUHETUYECKOM 9 . bubmoreka IIOK

Teopuur

https://m.edsoo.ru/7f41bf72




bubmioTeka 1IOK

3.2 OCHOBBI TEpMOAMHAMUKH 10 https://m.edsoo.ru/7f41bf72
ArperaTHbie COCTOSIHUS BEIeCTBa. bubnmoreka LJOK
3.3 da30Bble epexo/bl 5 https://m.edsoo.ru/7f41b{72
Wroro no pa3peny 24
Paszpen 4. SJIEKTPOJUNHAMUMKA
bubnmoreka LJOK
4.1 OJIeKTpOCTaTHKa 10 https://m.edsoo.ru/7f41bf72
[TocTOSIHHBIN 31eKTpUYecKuil TOK. TOKM B bubmoteka LIOK
4.2 pas3/IMuHbBIX Cpefax 12 https://m.edsoo.ru/7f41bf72
Wtoro no pa3zpeny 22
Pe3epBHOe BpeMmst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJITACC

KosmmuecTBO uacos

JJ/IeKTPOHHbIE
HaumMmeHoBaHue pas/ie/ioB U TeM (wnpposere)
Ne n/m HporpaMMbi Beero KonTponbueie | IIpakTHueckne | 00pa3soBaTe/bHbIE
padoThI padoThI pecypchbl
Paspen 1. 3JIEKTPOANMHAMUMKA
MarnuTHoOe 11oj1e. J71eKTpOMarHuTHast bubmoreka [IOK
1.1 VHYKLUS 11 1 3 https://m.edsoo.ru/7f41c97c
Nroro no pa3peny 11
Paszpen 2. KOJIEBAHUA Y BOJ/IHbBI
MexaHuueckye U 3/1eKTPOMarHUTHbIe bubnuoreka LIOK
2.1 KosiebaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHuyeckue U 3/1eKTPOMarHUTHbIE BOJIHbI bubmoteka LIOK
2.2 5 1 https://m.edsoo.ru/7f41c97c
BubmoTeka LIOK
2.3 Ornrika 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pa3peny 24
Pa3gen 3. OCHOBBI CIIEIITMAJTIbHON TEOPUM OTHOCUTE/IBHOCTH
OCHOBBI CrielaIbHON TeOpUUr bubmoteka LIOK
3.1 OTHOCHTE/IbHOCTH 4 1 https://m.edsoo.ru/7f41c97c




Nroro no pa3peny

Paszpen 4. KBAHTOBASA ®PU3NKA

. bubmoreka LJOK
4.1 DJiIeMeHTbl KBAaHTOBOM ONTHUKU 6 https://m.eds00.ru/7f41c97¢
bubmoreka IIOK
4.2 Crpoenue aroma 4 https://m.edsoo.ru/7f41c97c
bubnmoreka IIOK
4.3 ATOMHOe PO 5 https://m.edsoo.ru/7f41c97¢c
WNroro no pa3peny 15
Pazgen 5. 3JIEMEHTBI ACTPOHOMUHU N ACTPODPU3UKUN
bubmoreka IIOK
5.1 OrneMeHTbl aCTPOHOMHUU U aCTPOPU3UKU 7 https:/m.edsoo.ru/7f41c97¢
Nroro nio pa3geny 7
Paszgen 6. ObOBITAIOIIIEE IIOBTOPEHUE
bubmoreka [IOK
4
6.1 O6o6uwatoiiee nosTopeHue https://m.edsoo.ru/7f41c97c
Wroro no pa3peny 4
Pe3epBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




IIOYPOYHOE IVIAHUPOBAHME 10 K/IACC

KosnuecTBo uacos J/IeKTPOHHBIe
Ne
Tema ypoka Mara nudpoBbIie
n/n Bcero | KoHTpoibHbIe | IIpakTHuyeckue u3yuenusi | 06pasoBaTebHbIE
paboThI paboThI pecypcei
1 dusuka — Hayka O npupoge. HayuHsble 1 Bbubmoteka LIOK
METO/Ibl [T03HAHUS OKPY >KaroLLero Mupa https://m.edsoo.ru/ff0c32e2
Poms 1 Mecto ¢u3MKU B (POPMHUPOBAHUY
2 COBpPEMEHHOU Hacquoﬁ Ka ’IC‘EIH[I):I 1511/1 a, B 1 Bubmorexa LIOK
P | Hay P | MHPa, https://m.edsoo.ru/ff0c33e6
NPaKTUYeCKOU JleaTe/IbHOCTH JIF0/IeU
;| Mesmmecroe e Onorenoer) Butmoress LOK
A ) peMeI ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpeHUe
4 PaBHOMEpHOE NPAMOJIMHENHOE [JBIKEHHE 1 BubmoTeka 1IOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpeHHOEe TIPAMO/IMHENHOe 1 bubmoreka LJOK
JBYDKeHue https://m.edsoo.ru/ff0c372e
6 CBobojHoe miafieHue. Y cKopeHre CBOOOIHOTO 1 bubmoreka LJOK
najieHus https://m.edsoo.ru/ff0c39cc
v KpuBonuHeliHoe gBrkKeHUe. [IBIKeHHe 1 bubnuoreka LIOK
MaTepuaabHOW TOUYKH IO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
8 [IpuHumn otHoCcUTebHOCTU ['anues. 1 bubnmoreka IIOK
VuepumanbHble cuctemsl oTcueTa. [lepBoii https://m.edsoo.ru/ff0c3be8
3akKoH HbroTOHa
o |acca e Corn Moy cmeprommin Butmoress LOK
’ PO A https://m.edsoo.ru/ff0c3be8
MaTepuasbHOU TOUKU
10 Tpetun 3akoH Hpl0TOHA /11 MaTepraIbHbIX 1 bubmoreka LJOK
TOUYEK https://m.edsoo.ru/ff0c3be8
3aKkOH  BCcemMupHOro TsArotenus. Cuna Bu6moreka [JOK
11 1

TsbKecTU. [TepBasi KocMUUecKasi CKOPOCThb

https://m.edsoo.ru/ff0c3d00




Cwuiia ynpyrocrtu. 3akoH I'yka. Bec Tesna

bubmoreka IIOK

12
https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaouument tpenus. Cua
13 com OTEIBJIQHI/IH 1 (i:il(b BLII/I}KEHI/II/lI) Tesa B Bubmiorexa [JOK
P PHA https://m.edsoo.ru/ff0c3f76
JKUJKOCTHU WM rase
[TocTynarenbHOe ¥ BpaljaTe/bHOe JBKeHVe

14 abCoJTFOTHO TBEPOro Tela. MOMEHT CHJIBL. bubnuoreka LIOK
[T1e4o cusibl. Y CI0BUsI PaBHOBECHS TBEPZOTO https://m.edsoo.ru/ff0c41a6
Tesia
NmMnynec maTepuasbHOM TOUKH, CHUCTEMBbI

15 MaTrepuasbHbIX ToueK. IMysibC cr/bl. 3aKOH bubmoreka LIOK
COXpaHeHus HMITYJIbCA. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
[BIDKEHHE
Pabota 1 MoIIHOCTE cubl. KuHeTHueckast

Ul 5 bubmoreka LJOK
16 SHeprusi MaTepraabHOU TOUKH. TeopeMa 00 hitos://med 5004502
ps://m. .
U3MeHEeHUH KHHEeTHYeCKOW SHepruu Ups:/im.edsoo.nuiile

17 ITorenumanvHas sHeprus. [loTeHUManbHas bubmoTeka [IOK
SHeprus ynpyro AedhopMUpOBaHHON https://m.edsoo.ru/ff0c461a
Npy>KUHBL. [loTeHIManbHas SHeprus Tena
BOJIM3M MTOBEPXHOCTU 3eMJIH
[ToTeH1ManbHBIe U HEMTOTEHLMATbHbIE CUJIBI.

CBs13b pabOThI HEMTOTEHIMAIBHBIX CUJT C Eub OK
- nbnmorek
18 V3MeHeHueM MeXaHW4YeCKOU SHepruu b 1 /7 € da 0 00478
ps://m. .
CUCTeMBI TeJl. 3aKOH COXPaHeHUsI Ups:/m.edsoo.rullcasoc
MeXaHUUEeCKOU SHePTrUu
JlaboparopHast pabota «MccnemoBanue

19 CBSI31 PabOTHI CUJIBI C U3MEeHeHUeM
MeXaHWUeCKOM SHepryuy Tesa Ha rpruMepe
pacTsKeHUs] Pe3UHOBOT'0 JKI'yTa»

20 KonTtponbHast pabota 1o Teme «KruHeMaTHKa. bubnuoreka LIOK
JvHaMuKa. 3aKOHbI COXpaHeHUs1 B MeXaHUKe» https://m.edsoo.ru/ff0c4b74
OcHoBHbIE T10JIO>KEeHHUS

. bubmoreka LJOK

21 MOJIEKY/IIPHOKUHETUUeCKOU TeOpUH.

bpoyHoBckoe aBwkenue. duddysus

https://m.edsoo.ru/ff0c4dc?




XapakTep ABWXKEHUS U B3aUMO/IelCTBUS

22 4acTul] BelljecTBa. Mozienu CTpoeHus ra3os,
JKUJIKOCTEW U TBEPABIX Tes

23 Macca mosnekyn. KonnuuecTBo BeliecTsa.
[TocTosiHHasi ABOrazipo

24 TeruvioBoe paBHOBecue. Temriepatypa u eé
usMepenue. [IIkana remneparyp Llenscus

75 WpeanbHblii raz3 B MKT. OcHOBHOe bubmoreka LIOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AbcomoTHasi TeMriepaTypa Kak Mepa cpefiHei

o batyp ba CPEA bubmoreka LIOK

26 KUHETUUeCKOW 3Hepryu [IBUKeHUS] MOJIEKYI.

N https://m.edsoo.ru/ff0c511e
YpaBHenue MeHeneeBa-KianerpoHa

27 3akoH [JanbToHa. ['a30BbIe 3aKOHBI
JlaboparopHast pabota «MccnemoBanue

28 3aBUCHMMOCTH MeXy TlapaMmeTpamu
COCTOSIHUS pa3peKeHHOr 0 rasa»

29 Nsomipouieccbl B UAeanbHOM rase MW UX bubmoreka [JOK
rpacduueckoe rpescTaBieHue https://m.edsoo.ru/ff0c570e
BHYTpeHHsS SHeprusi TepMOAUHAMUYECKOU

30 CHCTEeMbI 1 CIIOCOOBI €€ U3MEHeHVsI. bubmoteka LIOK
KomuecTBo TerioTel ¥ paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEeprus OJHOATOMHOI'O W/easbHOrO ras3a

31 Bupp! Tenionepesaun Bubmiorexa LIOK

A PEA https://m.edsoo.ru/ff0c5c36
Y penbHas TeIJIOEMKOCTb BellleCTBa. BuGmorexa ITOK

32 KosmuecTBo TeruioTel IpU Teruionepezave.

o https://m.edsoo.ru/ff0c5c36
AinabaTHBIN npolecc

33 [TepBbIii 3aKOH TEPMOJAUHAMUKHU U €r0 bubmmoreka [IOK
TIpUMeHeHYe K U30IpoLeccam https://m.edsoo.ru/ffOc5efc

34 HeobGpaTtumocThb TpoLieccoB B MpUpoO/e. bubmoteka LIOK
BTopoli 3aK0H TepMOo/IMHaMUKU https://m.edsoo.ru/ff0c6230

35 [Mpuniun aevicteus 1 KI1/1 TeryioBou bubnmmoreka LJOK

MaIlINHbI

https://m.edsoo.ru/ff0c600a




36

Iukn KapHo u ero KIIT

OKoJsioruyeckyre mpobeMsl

37
TeIJIOSHEepreTUKU
38 O6o0iaromumii -~ ypokK «MonekyJisipHasi bubmmoreka LIOK
¢u3rka. OCHOBBI TEPMOJUHAMUKI» https://m.edsoo.ru/ff0c6938
39 f&HTP?{HH;a’;P;‘(Sq?;aHT(O Tnge{ BbI Bubmaotexa LOK
O/IeKyIApHa Sukd. LICHO https://m.edsoo.ru/ff0c6a50
TepMOJUHAMUKU»
40 ITapoobpa3oBaHue ¥ KOH/EeHCALHSL. bubmioTeka 1IOK
VcriapeHue u KureHue https://m.edsoo.ru/ff0c63b6
a1 AGcoJstoTHasi U OTHOCUTE/TbHAsI BIayKHOCTh bubmoreka LJOK
BO3Ayxa. HaceleHHbI nap https://m.edsoo.ru/ff0c64d8
Teepmoe  Temo.  Kpucrammueckue U
47 amMopGHble Tema. AHMU30TPONUsS CBOWCTB bubmoteka LIOK
KPUCTa/IJIOB. Kugkue KPUCTaJJIbL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIe MaTepUabl
43 [1aBnenue v Kpucra/usauus. Y gesbHas bubmoreka IIOK
TeryioTa riaBaeHus. CyommManiyst https://m.edsoo.ru/ff0c6708
bubmmoreka [IOK
44 YpaBHeHue TenoBoro OanaHca https://m.edsoo.ru/ff0c6820
45 OJeKTpu3aLysl Tejl. JJIeKTPUUECKUM 3apsi. bubnmoreka IIOK
[Ba BHJja 3/1eKTpUUeCKUX 3apsiioB https://m.edsoo.ru/ffO0c6bcc
46 E(E)J? Bl'(I) A;:g{ HI-’II/IKI/I %IZ?(J(I)?{KTPHISSX aHEHI/II;II bubmorexa OK
YTPOBOA ’ P https://m.edsoo.ru/ffO0c6bcc
37IeKTPUYECKOro 3apsija
BsaumogencTBre 3apsAn0B. 3akoH KysioHa. bubnuoreka LIOK
47 < -
ToueuyHbIN 371eKTPUYECKUU 3apsif, https://m.edsoo.ru/ff0c6ced
HanpspkeHHOCTb 3/IEKTPUUECKOTO TIOJIS.
48 II I/IIP; WI1 CYIIepIio3u I/II)I/I 3/IeKTPUYeCKUX Bubmioreka IOK
pHHL yIep M p https://m.edsoo.ru/ff0c6df2
riosiev. JIMHUY HanpsyKeHHOCTH
49 Pabota cusi 37€KTPOCTaTUYECKOTO  TIOJIS. Bbubmoteka LIOK

HOTEHL[I/IEU'I. Pa3HocTb I10TeH1a/I0B

https://m.edsoo.ru/ff0c6f00




[TpoBOAHUKM u [IM3J1IeKTPUKU B

50 3/1eKTPOCTaTUUYeCKOM roJjie Bubmaorexa LHOK
p ) https://m.edsoo.ru/ff0c7018
[vsnekTpuueckasi IPOHULIAEMOCTb
51 OneKTpoeMKOoCTh. KoHeHcaTo Bubmoreka LIOK
p ) A p https://m.edsoo.ru/ff0c7126

52 DJIeKTPOEMKOCTh IIOCKOI0 KOH/IeHCATopa. bubmoreka LIOK
OHeprus 3apsbKeHHOr0 KOHAeHCaTopa https://m.edsoo.ru/ff0c72c0

53 JlaboparopHas pabota "N3mepeHue
3/IeKTPOEMKOCTH KOHieHcaTopa'"

[MpyuHUWn  fgeucTBUA WU TIpUMeHeHHe
£4 KOH/]eHCAaTOPOB, KOMMPOBAJILHOTO amnrapara,
CTPYHMHOIO TpUHTEepa. JeKTpoCcTaThuueckasi
3amuTa. 3a3eMyieHHe 37eKTporprubopoB
OIeKTprUYeCKUt TOK, yCJIOBUSI ero

55 cywecrBoBanud. IlocrosHubli TOK. Cuila
Toka. Hanpspkenune. ComnportvBiieHre. 3aKOH
Owma 15 yyacTKa Lienu
[TocnenoBarensHoe, rapasuiesibHoe,

56 CMellIaHHOe  COeJiUHeHue  IPOBOJHUKOB. bubnuoreka LIOK
JlabopatopHas pabota «3yuenue https://m.edsoo.ru/ff0c74£0
CMELIaHHOTO COe/IMHEHHUs] Pe3UCTOPOB»

57 PaboTa 1 MOIIIHOCTb 3/7IeKTPUUECKOTr0 TOKaA. bubnuoreka LIOK
3akoH /Ixoynsi-JleHna https://m.edsoo.ru/ff0c7838
3akoH OMa /17151 TO/THOM (3aMKHYTOM)
371eKTprUYecKou Lenu. KopoTkoe 3aMbikaHue.

58 JIabo paTo Hast LeI160Ta «I/iMe erne D/IC Bubmaorexa LIOK

paTop P p https://m.edsoo.ru/ff0c7ae0
VICTOYHMKA TOKa M ero BHyTPEHHero
COMPOTHUBJ/IEHUS»
OJIeKTPOHHAs ITPOBOIUMOCTh TBEPABIX

59 MeTasIoB. 3aBUCUMOCTb COMPOTHB/IEHUS
MeTa/UIOB OT TeMIepaTyphl.

CBepXxIpoBO/IMMOCTb

60 DJIeKTpUUYeCKUN TOK B BakyyMe. CBOMCTBa




3JIEKTPOHHBLIX ITYYKOB

[TonyripoBOAHUKY, WX  COOCTBEHHasT W

bubnuoreka IIOK

61 rprYMecHasi poBOJUMOCTb. CBOUCTBA p—n- 1 https://m.edsoo. ru/ff0c84ae
niepexozia. ITomynpoBoJHUKOBbIE TPUOOPBI L —
O/IeKTPUUECKUM TOK B  pacTBopax MU

62 pacriaBax 3/1eKTPOJIUTOB. 1 bubmoteka LIOK
OJIEKTPOJIUTUYECKAast JUCCOLUALIUA. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
C) /i .

/IeKTPUYeCKMH TOK B Tra3ax § Bu6morexa LIOK
63 CamMocTosiTeNIbHbIUM ¥ HECAMOCTOSITe/TbHBIU 1
https://m.edsoo.ru/ff0c84ae
pa3psz. Mosnus. [1nasma

o OnekTpuueckre MpubopsI U }ﬁTpOI/ICTBa U UX , BuGmuoteka 1TOK
HPAKTHHECKOE MPUMEHEHHE. LpaBia https://m.edsoo.ru/ff0c86fc
TeXHUKU 06e301acHOCTU

65 0600101 YPOK «D/IeKTPOAUHAMUKA» 1 bubmoreka LIOK

https://m.edsoo.ru/ff0c88be
KoHTtposnbHast paboTa o Teme
«2nekrpocTatvka. [TocTosiHHBIN bubmoreka [IOK

66 N 1
3/IeKTPUUECKHN TOK. TOKY B pa3/IMuyHbIX https://m.edsoo.ru/ff0c8a8a
cpegax»

67 PesepBHblii ypok. KoHTposnbHass pabora 1o 1 bubmoreka [IOK
TeMe "OJIeKTpOUHaMUKa" https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIit ypoK. O600IIAIOIIHI YPOK T10 1 bubmmoreka IIOK
temaM 10 Knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 63
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11 KITACC

KoandecTBO UacoB

JJIeKTPOHHBbIE
Ne Jdata nupposkie
o/ Tema ypoka Bcer | Kourponbnsie | IIpakTHueckue ysygenns | 00pasoBaTenbHbIe
() padoTsI padoThI
pecypchl
N et Bumorera 10K
) b Mar https://m.edsoo.ru/ff0c9778
WHAYKUWU. JINHUM MarHUTHOW UHAYKLIAA
| oo rone s ¢ oo O Butmoress LOK
peTeaa. Moz POBOA https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTopHast pabora «/3yueHue bubmoreka IIOK
3 1 1
MarHUTHOTO T10JI KaTYLIKA C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBYe MarHUTHOTO TOJIsSi HA IPOBOJHUK C
4 TokoM. Cuia Amniepa. JlaboparopHasi pabora| 1 1 bubmoteka LIOK
«/ccnenoBaHde  1eWCTBUSI  TIOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy C TOKOM»
P y Hy: peHta. https://m.edsoo.ru/ff0c9df4
Pabota cubl JlopeHiia
OJleKTpoMarHuTHas UHAyKuus. ITotok
BeKTOpa MarHUTHOM UHAYKLMU. D/1C
6 VHJYKLWW. 3aKOH 3JIEKTPOMarHuTHOU 1
vHAykOuu dapazes
7 JlabopaTtopHasi ~ pabora  «McciemoBaHue 1 1 bubmmoreka IIOK
SIBJIEHUST 3/IeKTPOMarHUTHOW UHAYKLIMN» https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTL. ABNIEHWe CAaMOUHAYKLIUH.
8 O/ C caMOMHAYKLMHA. DHEPIrusi MarHUTHOT'O 1 bubmoreka LJOK

MMoJid KaTyIIKKH C TOKOM. SJ'IEKTPOMEIFHHTHOE

rnoJjie

https://m.edsoo.ru/ff0ca600




TexHUuecKre yCTPOUMCTBA U UX MPUMeHeHUe:
MOCTOSIHHbIE  MarHUTBI, 371€KTPOMAarHUTHI,

9 3/71eKTPO/IBUraTe/Ib, YCKOPUTENU
3/IeMeHTapHbIX YaCTHLl, UHAYKI[MOHHAasI TleUb

10 O6oO6maronuii  ypoK «MardutHoe —I1oJie. bubnmoreka IIOK
DJIEKTPOMarHUTHas UHAYKLUSI» https://m.edsoo.ru/ff0cab82

11 KOHTpOJ’IbHaﬂ pa60Ta no teMe «MarHutHoe BuonmuoTeka ]_[OK
nosie. S71eKTPOMarHUTHask UH/AYKLUsH» https://m.edsoo.ru/ff0cad58
CBoOoAHbIE ~ MeXaHWYeCcKue  KosiebaHwusl.

12 FapMoHnyeckue KosiebaHus.  YpaBHeHHe bubmoteka LIOK
rapMOHHUYECKHX KoJiebaHuii. IIpeBpairieHue https://m.edsoo.ru/ff0caf06
SHepruu
JlabopaTopHasi pabota «VcciemoBaHue

13 3aBUCUMOCTH TI€PUO0/Ia MaJTbIX KojiebaHMiA
rpy3a Ha HUTU OT JJIMHBI HUTU U MacCChl
rpy3a»

KonebatesbHbIA ~ KOHTYD. CBobogHbIe
3/IeKTPOMarHUTHbIe KoyiebaHUs B UealbHOM
14 KOJIEﬁI?iTEIIbHOM KOHTYype AHa]IOFI:Iqﬂ Me Bubmiorexa OK
ype. KAy https://m.edsoo.ru/ff0cb820
MeXaHWYeCKUMU U  3JIeKTPOMarHUTHBIMU
Kosie0aHUsAMU
®opmysia ToMcoHa. 3aKOH COXpaHeHUs
15 9Hep FIZI/I B U/lea/IbHOM Kone6aT[e)an0M bubmorexa LOK
P A https://m.edsoo.ru/ff0cb9c4
KOHTYype
I[pescTaByieHre 0 3aTyXaroMMX KoyebaHUSX.

16 BbIHYKZIeHHbIe MeXaHWUecKhe KoyieOaHus. bubmoTeka LIOK
Pe3onHaHc. BriHyX1eHHbIe https://m.edsoo.ru/ff0cbb86
3JIeKTPOMarHUTHbIe KoseOaHust
TTepemeHHBIM TOK. CUHYCOMJAILHBIN

17 riepeMeHHbIN TOK. MOIIHOCTh MepeMeHHOT0 bubmoteka LIOK
TOKA. AMIUIUTYJHOE U IeNCTBYIOLIee https://m.edsoo.ru/ffOcbd34
3HauyeHue CUJIbl TOKA U HalpsKeHUs

18 Tpancdopmarop. [Ipou3BoCTBO, epefaua 1




notpebyieHHe 37IeKTPUUECKON SHEPTUU

YCTpOﬁCTBO N TIpaKTHU4YeCKoe IIpUMEeHeHHe

19 371eKTPUYECKOr0 3BOHKA reHeparopa bubmorexa LIOK
p o paTop https://m.edsoo.ru/ff0cc324
riepeMeHHOr0 TOKa, JIMHUM 3JIeKTporiepeay
OKOJIOTUUeCKUe PUCKU NPU IPOU3BO/CTBE
20 371eKTpo3Hepruu. KysbTypa ucro/sib30BaHus
5/IEKTPOIHEPTUHU B TIOBCEHEBHOM JKU3HU
MexaHuueckue BOJIHBI, yCJI0BUS
21 pacrnpocTpaHeHus. [Tepuog. CkopocTb bubmoreka LJOK
pacrpocTpaHeHuss U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[TonepeuHsble ¥ NMPO/0JIbHBIE BOJIHbI
3ByK. CKOpOCTb 3ByKa. ['pOMKOCTBH 3ByKa. bubmmoreka IIOK
22
BricoTa ToHa. TeM0Op 3ByKa https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMAarHUTHbIE BOJIHBI, MX CBOMCTBA U bubmoreka LIOK
ckopocTs. [IIkasa 3/1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfeQ
24 [IpyHLMIIBI  pafiMOCBA3M U TeJIeBU/EHUS.
Pa3ButHe cpeacTB CBsA3U. Pagyomokaus
75 KontposbHast pabota «KonebaHust ¥ BOJTHBI» Bbubnumoreka LIOK
https://m.edsoo.ru/ff0cc6f8
o | ot prpEcTomene ce Butmores LOK
AHOPOA PEAE. https://m.edsoo.ru/ff0cd350
cBeta. JIyu cBeta
yy | Sopaeme et Sk o cers Bumonea 0K
P p https://m.edsoo.ru/ff0cd4e0
3epkasie
y | o oo Momoe myrpenne Sutmoresa LOK
P ) PEA y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKeHUsI
29 JlaboparopHast pabota «Vi3mepeHue bubmmoreka LIOK
r0KasareJid IpejIOM/IeHUs CTeKJIa» https://m.edsoo.ru/ff0cd67a
30 Jlunsel. TTocTpoeHue n3obpakeHuid B JIMH3e. bubmoreka LJOK

dopMyia TOHKOU JIMH3bI. Y BeJTMUEeHUe JIMH3bI

https://m.edsoo.ru/ffOcddle




JlabopaTtopHass ~ pabora  «VccienoBaHue

31 o .
CBOMCTB M300pakeHUH B JIMH3aX»
HOucniepcusi cBeta. CiioxHbIN cocTaB 0esioro
32 ceera. LlBer.  JlaboparopHas  pabota
«HabmtoieHre AMCIIEPCUU CBETa»
Wntepdepeniys cBeta. Audpaxius cBeta. bubmoteka LIOK
33 N
OudpakioHHast peliéTka https://m.edsoo.ru/ff0ced22
34 ITonepe4yHOCTH CBETOBLIX BOJIH. bubmoreka LIOK
ITonspusanyis ceeta https://m.edsoo.ru/ff0cf02e
35 Ontuyeckre mnpubOpel W YCTPOMCTBA U
yCJI0BUS UX 0e3011acHOr0 IPUMEHeHHsI
36| wexanui, Tocrysars enedsanion reopu Bubnuorexa LIOK
) y I p https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTU
37 OTHOCUTEe/IBHOCTh O/JTHOBPEMEHHOCTH. bubmoteka LIOK
BBMQAHEHI/IQ BpeMeHHU U COKpallleHHe I/IMHBI https://m.edsoo‘ru/ff()cfa42
3 |arco. Comn waccst ¢ oweprued Bubnuorexa L{OK
HBL. p https://m.edsoo.ru/ff0cfc68
VIMITYJIbCOM. DHEeprus MoKOosi
39 KonTponbHast pabota «OnTrka. OCHOBBI bubnmoreka IIOK
CrieLiaIbHOM TeOPUM OTHOCUTETBHOCTH» https://m.edsoo.ru/ff0cf6f0
@®otoHbl. Popmyna Ilnanka. OnHeprus u bubmoteka LIOK
40
UMITy/IbC (hOTOHA https://m.edsoo.ru/ffOcfe16
a1 OTkpeITHe U ucciaefoBaHue (OTo3PdeKTa. bubmioreka LIOK
Omneitel A. I'. CTOn1€TOBA https://m.edsoo.ru/ffOcffc4
o | e e Bumorera 10K
CHHa 1A POTOIPQEKTA. «upacHa https://m.edsoo.ru/ff0d015e
rpaHuia» Goto3ddekTa
43 HNaBnenue cBera. OmbiTel I1. H. JleGezera. bubmoreka LJOK
XHUMHUYECKOe IeMCTBUE CBeTa https://m.edsoo.ru/ff0d04a6
TexHWueckue yCTPOWCTBA U MpaKTUYecKoe
44 ripuMeHeHue: (GoTo3nemMeHT, GOTOaTUMK,

co/iHeuHast OaTapest, CBETOAMO




Pemtenne 3ajau 1o TemMe  «DJIeMEHTHI

bubmoreka IIOK

45 KBaHTOBOM OITHUKU» https://m.edsoo.ru/ff0d0302
o [ponen e Toncone O Bt LOK
PDOPA P H https://m.edsoo.ru/ff0d091a
[1y1aHeTapHasi MOJe/ib aToMa
bubmoreka LIOK

47
Hocrynater bopa https://m.edsoo.ru/ff0d0afa

[ | sorTonee S Bumonea 10K

pexon . aroma A yp P https://m.edsoo.ru/ff0d0afa
Ha Aipyrou. Busbl criekTpoB

49 Bo/IHOBBIE CBOMCTBA YacTWl. BosHbl e bubmoreka [JOK
Bpowst. KoprycKy/isipHOBO/IHOBOM [IyajIi3M. https://m.edsoo.ru/ff0d0ca8
CrnoHTaHHOEe ¥ BbIHYK[€EHHOE U3TyuYeHue

(o | o pemconimocn: | Oy Bumorea LOK

PDOPA PeA https://m.edsoo.ru/ff0d0fd2
PaJiIM0AaKTUBHOIO U3/TyYeHUsI
CponcTBa anbga-, 6era-, raMMau3/IyyeHus.

51 BivsHue pajMoakKTUBHOCTM Ha  JKUBbIE
OpraHu3Mbl
OTKpBITHE NIPOTOHA ¥ HEMTPOHA. VI30TOMEL.

50 Anbba-pacriaj. JNeKTPOHHBIA U bubmoreka LIOK
TIO3UTPOHHLIN Oetapacnaz. ['amma- https://m.edsoo.ru/ff0d1162
Y3/lyyeHue
OHeprus CBsI3YM HYKJ/IOHOB B szpe. fnepHble

53 peakuun. SgepHbin  peaktop. IIpo6eMsl, bubmoTeka 1IOK
TEepPCIIeKTHUBbI,  SKOJOTUYECKHUE  aCIeKThl https://m.edsoo.ru/ff0d1356
A7IePHON SHEePreTUKU
DJieMeHTapHble YacTuLbl. OTKpbITHe
no3uTpoHa. MeTozbl HaOmo1eHus U

54 perucTparvu 3j1eMeHTapHbIX YaCTUL]. bubnmoreka IIOK

Kpyrblii cron «®yHjaMeHTa/IbHbIe
B3aUMO/IeMCTBUS. EJUHCTBO (hU3nUecKou
KapTUHBI MUPa»

https://m.edsoo.ru/ff0d0e38




55

Bug 3BesgHoro Heba. Co3Besgus, sIpKue
3B€3/Ibl, TUIAHETHI, WX BUUMOE JBIDKEHUE.
CoJsiHeuHas cucreMa

56

Connije. ComHeuHasi akTUBHOCTh. VICTOYHMK
sHepruu CoJTHIIA U 3Be3]

57

3B€3/1bl, UX OCHOBHLIE XapaKTePUCTUKHU.
3B€3/bI [VIABHOM T10C/1€10BATEIbHOCTH.
BuyTpennee crpoenue 38e371. COBpeMeHHbIe
Tpe/[CTaB/IeHUs O TPOUCXOXKIEHUHN U
so/rory CoJHIA U 3Be3]]

58

Mneunpii  IlyTh — Hama [anakTuka.
[Tonoxxenve wu  pgBwkenwe CosHLA B
Fanaktuke. I'anmaktiku. UepHble AbIPbI B
siipax rajJakTUK

59

Bcenennasi. Pazberanue ramaktuk. Teopust
Bosbiioro B3peiBa. PesiukToBOE U3yyeHue.
MertarajakTuka

60

HGPEH_IEHHBIE HpO6]IeMbI dCTPOHOMHH

61

KoHTponbHast pabota «DJIeMeHTbI
aCTPOHOMUU U aCTPO(PUINKI»

62

O6o6mjaromuii  ypok. Ponb  ¢usuku  #
aCTPOHOMUU B 5KOHOMHYECKOM,
TeXHOJIOTUUECKOH, COLUA/IbHOU U 3THUYeCKOU
cdepax /leaTeTbHOCTH YeioBeKa

63

O6o6maroiuii ypok. Posib U Mecto Ghu3nKu
¥ aCTPOHOMMM B COBPEMEHHOM HayuYyHOU
KapThHe MHUpa

64

O60o611aroiiuii ypok. Posb

¢busnueckoir TeopuM B (OpMHPOBaHUU
TIpe/ICTaBIeHU 0 Pu3nyeckoil KapTUHe MUpa

65

O6o61maroruit ypok. Mecto dhusndeckoi
KapTUHBI MUPA B 00I1[eM PsiZTy COBPEMEHHBIX
€CTeCTBEHHOHAYUHbIX TIPe/ICTaB/IeHUH 0




TIPUpO/jie

Pe3epBHbIi1 ypok. MarHuTHoe mose.

66 1
OJIeKTPOMarHUTHasl MUHAYKLINS
67 Pe3epBHbii  ypok. Onrtuka.  OCHOBBI 1
criel{MaJIbHOW TeOPUH OTHOCHUTE/IEHOCTH
68 Pe3sepHbliii ypok. KBaHToBas pusuka. 1 bubmoteka LIOK
OJileMeHTbI aCTPOHOMUH U aCTPOMU3UKU https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I1O 63
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YUYEBHO-METOJNYECKOE OBECIIEUEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA OBA3ATEJ/IBHBIE YUYEBHBIE
MATEPHUAJIBI )11 YYHEHUKA

. ®usrka, 10 knacc/ KacwksiHoB B.A., OOIiecTBO € oOrpaHUueHHOMN
OTBETCTBEHHOCTBIO «/IPODAx»; AKioHepHOoe 0011jecTBO «/31aTenbCTBO
«ITpocseljenue»

. ®usnka, 11 knacc/ KacesiHoB B.A., OOIiecTBo € oOrpaHWueHHOMN
OTBETCTBeHHOCThIO «/IPODAx»; AKioHepHOoe 00611jecTBO «/37aTeNbCTBO

«[IpocsereHue»

METOJUYECKHUE MATEPUAJIbI /151 YAUTEJIA

[Tporpamma Kypca ¢usuku A 10—11 knaccoB. ba3oBbili ypoBeHs (aBTOp B.

A. KacbsiHOB)

YMK «®Pwusuka. 10 knacc. ba3oBbiii ypoBeHb»

1. ®usuka. 10 kmacc. bBa3oBelii ypoBeHb. YueOHMK C 3J/IeKTPOHHBIM
nipunokeHueM (aBtop B. A. KacbksHOB).

2. ®u3wmka. 10 knacc. ba3oBbiii ypoBeHb. MeToquueckoe ocobue (aBTop B. A.

KachbsiHOB).

3. ®usuka. 10—11 knaccel. Ba3oBeiii ypoBeHb. TeTpajp [ 1ab0pPaTOPHBIX

pabot (aBTophI B. A. KacbsiHoB, B. A. KopoBuH).

4. ®usuka. 10—11 knaccel. ba3oBbii ypoBeHb. KomruiekT TeTpazeun nAss
KOHTPOJIbHBIX paboT (aBTop B. A. KacksiHOB)

5. @usuka. 10 knacc. JJuaaktnueckre KapTOuKr-3aaHus (aBTopsl M. A.

Ymakos, K. M. YiakoB).



YMK «®Pwusuka. 11 knacc. ba3oBbiii ypoBeHb»

1. ®usuka. 11 kmacc. ba3oBbii ypoBeHb. YUeOHMK C 3JIEKTPOHHBIM
nipunokeHueM (aBtop B. A. KacksHOB).

2. ®usuka. 11 knacc. ba3oBbiii ypoBeHb. MeToanueckoe mocobue (aBTop B. A.
KacbsiHOB).

3. ®usuka. 10—11 knaccel. Ba3oBeiii ypoBeHb. TeTpajb [t 1ab0pPaTOPHBIX

pabot (aBTophI B. A. KacbsHoB, B. A. KopoBuH).

4. ®usvka. 10—11 knaccel. ba3oBeii ypoBeHb. KoMriuiekT TeTpazeun s
KOHTPOJIbHBLIX paboT (aBTOpbI B. A. KacbsiHoB, U. B. Urpsiio.).

5. ®u3uka. 11 knacc. luakTuueckre KapTOuKU-3a/jaHus (aBTopbl M. A.

Ymakos, K. M. YiiakoB).

IOIN®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChbI
CETHN

NHTEPHET
1 http://nsportal.ru - corpanbHasi ceTb pabOTHUKOB 00pa30BaHUs.
2 http://markx.narod.ru/pic/ - ¢u3rKa B 1IKOIe.

3 http://festival.1september.ru/articles/ - hecTrBasb Mefarornyeckux uaeu

«OTKpBITBIN YPOK».
4 http://www fizika.ru/ - caiit g yurTeneid GU3MKU U UX YUEHUKOB.

5 http://www.physics.ru/ - MaTepuassl 1o GhU3MKe.
6 www . ege .edu.ru - uH¢popmarMoHHbIM noptan EI'S.

7 http :// school - collection . edu . ru / - equnas konnekuus LIOPoB
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