MHWHUCTEPCTBO ITPOCBEIIIEHUA POCCUINCKON ®EJTEPAITNN
MuHncrepcTBo o0pa3oBanus KpacHosipckoro kpast

Ynpas/ieHue odpa3zoBaHus agMuHUCTpanuu r.Kancka

MBOY COIII Ne15 r.Kancka
PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
MeTOUYeCKOM COBeTe 3aM gupektopa 1o YBP  gupektop MBOY COIIL
Nel5
MapteiHenko E.H. KanmnuvkoBa A.A
[Homep mpukasa] ot «30» 08  [Homep mnipuka3sa] ot «30» 08 Tmutpuesa JL.T.
2023 . 2023 . [Homep npukasa] ot «30» 08
2023 .
PABOYAS ITPOT'PAMMA

(ID 578641)

yueOHoro nnpegmera «®Pusuka. ba3oBblii ypoBeHb»

a1t obyuaroruxcsi 10-11 KmaccoB

Kanck 2023



ITIOACHUTEJIbBHASA 3AIIMCKA

[Mporpamma 1o ¢u3vke 06a30BOro ypOBHS Ha YpOBHE CpelHEro O0O0I[ero
obpa3oBaHus pa3paboTaHa Ha OCHOBe TIOJIOXKeHUW U TpebOBaHUWM K pe3yJ/bTaTaM
OCBOEHHSI OCHOBHOW 0Opa30BaTe/IbHOM IporpaMMbl, TpezctaBieHHBIX B PI'OC
COO, a Takxke c yuétoM (enepasbHON pabodeli TpPOrpaMMbl BOCIIUTAHUSI U
KOHI[ETIIUM TIpernofaBaHusi yuebHoro npeamera «®dusmka» B 06pa3oBaTe/bHBIX
OpraHu3arLusx Poccurickon depneparuy, peanu3yomx OCHOBHbIE
oOpa3oBare/ibHbIe TTPOrPaMMBI.

Copep)kaHve mMporpaMMbl 10 (U3MKe HarpaBAeHO Ha (opMUpoBaHUe
eCTeCTBEeHHO-HayYHOW KapTWHbI Mupa oOyuaroruxcs 10-11 kmaccoB mpu
o0yueHuM Ux Gu3rKe Ha 6a30BOM ypOBHe Ha OCHOBe CHCTEMHO-/eSTeTbHOCTHOTO
noaxoga. [Iporpamma 1o ¢u3uke cootrBercTByeT TpeboBanusim ®I'OC COO k
MJIaHUPYEeMbIM JIMYHOCTHBIM, TpeJMeTHbIM W MeTarpeAMeTHbIM pe3yJibTaTaM
o0yueHusi, a TaK)Ke YUYUThbIBaeT HeOOXOAWMOCTb peau3alliid MeKITpeMeTHBIX
cBsizeld (U3MKM C eCTeCTBeHHO-HAyUYHbIMH Yy4eOHbIMU TipefMeTamMu. B Hel
OTIpe/ie/ISIFOTCS OCHOBHBIE 1[e/IM M3yuyeHUWs] (U3MKUA Ha YPOBHe cpejiHero oOIiero
oOpa3oBaHusl, TJlaHUpyeMble pe3ysbTaTbl OCBOeHHsI Kypca (DU3MKHU: JTUUHOCTHBIE,
MeTarpeJMeTHble, peZiMeTHbIe (Ha 6a30BOM ypOBHE).

[IporpamMma no pu3uKe BKIHOUAET:

 TUIAaHHMPYEeMble pe3y/bTaThl 0CBOeHUs Kypca ¢hU3MKU Ha 6a30BOM ypOBHe, B

TOM UMCJIe TIpeIMeTHbIe Pe3y/IbTaThl 10 rojlaM 00yueHus;

e coflepKaHue yueOHOTro npeaMeTta «Pu3rKa» 110 rofiaMm 00yueHus.

®dusrka Kak Hayka O Haubosiee OOIIMX 3aKOHaX TIPUPO/bI, BLICTYyMas B
KauecTBe yueOHOro rpejiMeTa B I1IKOJIe, BHOCUT CYII|eCTBEHHBIM BKJIaJl B CUCTEMY
3HaHUM 00 oKpy»Karorriem mupe. IIIKombHBIN Kypc GhU3NKK — crucTeMoobOpa3yroluii
JI/IsI eCTeCTBEHHO-HAayUHBIX YUeOHBIX ITPeIMEeTOB, TTOCKOJ/IbKY (hH3MUeCKre 3aKOHBI
7ie’)KaT B OCHOBe TIPOI[ECCOB U sIBJIEHWM, H3y4daeMbIX XUMHeH, Ouosorue,
(usrueckor reorpaduverd M acTpoHomued. Vcmosib3oBaHWME UM aKTHMBHOE
NpUMeHeHue  (PU3NUeCKWX 3HaHWUW  OmpejiefsieT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOMOTMM B cdepe SHEPreTHKH, TPAHCIIOPTa, OCBOEHUS
KOCMOCa, TIOJTyUeHUs] HOBBIX MaTepuasoB C 3a/laHHbIMM CBOUCTBAMU U JIPYTUX.
N3yueHue (puU3MKU BHOCUT OCHOBHOM BK/aJ B (POpMHPOBaHUE eCTeCTBEHHO-
HayuyHOW KapTHHBI Mupa oOydaromuxcs, B (GOpMUpOBaHWe yMeHUU TTPUMEHSITb
HayUYHBIA MeTO/] TI03HAHUS MPH BBIMOTHEHUH UMH YUeOHbIX UCCIeJOBaHUM.

B ocHOBy Kypca GH3MKK I YPOBHS cCpefgHero o06iero o0pa3oBaHHS
TOJIOKEH psfi WJel, KOTOpble MOXXHO pacCMaTpuBaTh KaK TIPUHLUIBL €ro
MOCTPOEHHUSI.

Hoess yenocmHocmu. B COOTBETCTBUM C HeWl KypC SIBSIETCS JIOTUYECKH
3aBepILIEHHBIM, OH COJIeP>KUT MaTepuasa M3 BCeX pa3fiesioB (DU3MKU, BKIHOUAeT KaK
BOIPOCHI K/ITaCCUYECKOM, TaK U COBPEMEHHOM (DH3UKHU.

Hoes 2eHepanuzayuu. B cooTBeTCTBUM C Hel Marepuan Kypca (U3UKU
00befMHEH BOKPYr (HU3WUECKUX Teopuil. BefyliuMm B Kypce sBJsSeTCS



(dhopMHpOBaHKe TIPE/ICTABEHUH O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIeCTBe U
ToJie.

Hoes eymavumapusayuu. Eé peanu3zaiiusi miperiojiaraeT WCIOIb30BaHHE
T'YMaHUTapHOTO TIOTeHI[Hana (U3MUeCKOH HAayKW, OCMBIC/IEHHEe CBSI3M Pa3BUTHS
GbU3MKM C pa3BUTHEM OOIeCcTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMH M 3KOJIOTHUECKUMHU MpobieMamu.

Hoess npukanaoHoli HanpaeneHHocmu. Kypc GU3MKM  TIpeAriosaraeT
3HAaKOMCTBO C IITMPOKKMM KPYTOM TeXHMUECKUX W TEeXHOJIOTMUeCKHUX TPUIOXKEeHUH
M3yUYeHHBbIX TeOpHi U 3aKOHOB.

Hoes 3Konoeuzayuu peann3yercs TIOCPEICTBOM BBEIEHUS 3JIEMEHTOB
CoZiep)KaHusl, TIOCBAMIEHHBIX 9KOJIOTHUYECKHUM TIpoOieMaM  COBPEMEHHOCTH,
KOTOpbIe CBSI3aHbI C pa3BUTHEM TEXHUKU W TEXHOJOTMM, a Takke O0CYXAeHHs
1po0JieM pariioHaIbHOTO TIPUPO/IOTIOIH30BaHUS M 3KOJIOTMUeCKol 6e301TacCHOCTH.

CTep)KHEBLIMHM 3/IeMeHTaMHM Kypca (pU3WK{M Ha ypOBHE CpefHero oO0Iiero
obpa3oBaHust SBASIOTCS (u3nueckue Teopur (hopMUpOBaHHWe TIpeCTaB/IeHUN O
CTPYKTYpe TOCTpOoeHus1 (U3NUeCKOW TeoprH, poyiv (hyHJaMeHTalbHbIX 3aKOHOB U
TIPDUHLIUTIOB B COBPEMEHHBIX TIPEJCTaBJI€HUAX O TIpUPOJle, TpaHHUIaX
NIPUMEHUMOCTH TEOPHM, /i1 OIUCAHWsS eCTeCTBEHHO-HAYUHbIX SIBJIEeHUH M
TMPOLIECCOB).

CHUCTeMHO-/eSITe/TbHOCTHBIN MOAX0[, B Kypce (DHM3UKKU PeaM3yeTcsl MPexe
BCETO 3a CUET OpraHW3aly SKCIIEPUMEHTA/IbHOU [1esiTe/IbHOCTH 00YyuaroImxcs.
Ins  6Ga3oBoro ypoBHS Kypca GU3MKA — 93TO MKCIIO/Ib30BaHUE CHUCTEMBI
(bpOHTABHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB M J1labopaTOpHBIX pabor,
KOTOpBbIe B Tporpamme 1o ¢u3vke o0beAWHEHbI B OOLIUM CITUCOK yUeHUYeCKUX
MpaKTUUeCKUX paboT. BbijeneHre B yKa3aHHOM IepeuHe jabopaTOpPHBIX pador,
MIPOBOJIUMBIX ~ /I/I1  KOHTPOJS M OLIeHKH, OCYIIEeCTB/SIeTCS Y4aCTHUKAMH
oOpa3oBaTe/NbHOTO TIpoIlecca WCXOAsS W3 O0COOEHHOCTeW TMJIaHMPOBaHUS U
ocHaileHus: KabwHerta ¢u3uku. Ilpu 3TOM obecrieurBaeTcsi  OBJaZieHUe
00yUaroIUMHUCI YMEHUSIMHA TIPOBOJAWUTL KOCBEHHBbIE H3MEPEeHHMs], HCCe0BaHUSA
3aBUCUMOCTeH (HU3NUECKUX BEJUUYMH U TIOCTAHOBKY OIBITOB [0 IIPOBEPKE
TIpe/I/I0YKEeHHBIX THUIIOTE3.

Bonbilioe BHWMaHWE YZeIS€TCS PEIIeHUI0 PACUETHBIX M KauyeCTBEHHBIX
3agau. [Ipyu 3TOM [/ pacUETHBIX 3a7lau MPUOPUTETOM SIBJISIIOTCS 3a7laudd C SIBHO
3aJjaHHON (PU3MUeCKoi MO/Ie/TbIO, TT03BOJISIONINE TIPUMEHSTh N3yUeHHbIe 3aKOHbBI U
3aKOHOMEpPHOCTU KakK W3 OAHOTO pa3jiefia Kypca, TaK M WHTErpupys 3HaHUS W3
pa3HbIX pa3zenoB. [l KaueCTBeHHBIX 3a/layu MPUOPUTETOM SIBISTFOTCS 3aZlaHUs Ha
00bsICHEHWe TIPOTeKaHUsl (PM3NUeCKUX SIBJIEHWM U TIPOIIeCCOB B OKpY’Karolei
JKWU3HH, TpeOyroiue BbiOOpa GH3UUECKOM MOJen [Jig CHUTyal[dd IPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBUM C TpeboBanusmu @OI'OC COO K MarepuaibHO-
TeXHUUeCKOMy obecrieueHnto yuyeGHOTO Tmporiecca 0a30BbIi ypOBeHb Kypca
GbU3MKY Ha YPOBHE CpeiHero obIiero oopa3oBaHus JO/DKEH U3yUuaThCsl B YCIOBUSX
TIpeJMETHOTO KabuHeTa (DU3WKM WIM B YCIOBUSAX WHTErPUPOBAHHOIO KaOWHETa



TpeIMETOB eCTeCTBeHHO-HAyUHOro IMkaa. B kabuHeTe (U3MKU [JO/DKHO OBITH
HeobxoaMMoe abopaTopHoe 00OpyZioBaHWE [Jjisi BBLITIOJIHEHUSI YyKa3aHHBIX B
riporpamme 10 ¢H3MKe yUeHMUeCKuX MpakKTUUeCcKuX padoT U JeMOHCTpal[MOHHOe
obopy/1oBaHMe.

IlemoHCcTpallMoHHOe 0bOopyZioBaHWe (OpPMHUpPYeTCS B COOTBETCTBHM C
MIPUHLIUIIOM MHHUMa/JbHOM  OCTaTOYHOCTH U obecrieurBaeT ITOCTAaHOBKY
repeuync/ieHHbIX B TporpaMMe T0 (U3MKe K/IOUEBLIX JeMOHCTpalui st
WCCNeIOBaHUS ~ M3yuaeMbIX  $IBJIGHWA UM  TIPOLIeCCOB, SMIIUPUYECKUX U
(dbyHIamMeHTalbHBIX 3aKOHOB, X TeXHUUECKUX TTPUMeHeHU.

JlaboparopHoe o6opyzoBaHre [Isi yUeHWYeCKHWX TPAaKTUUeCKHX paboT
dbopMUpyeTcsi B BHJIe TeMaTHUeCKHUX KOMIUIEKTOB M 00ecrieurMBaeTCsi B pacuére
OJHOTO KOMIZIeKTa Ha [JByX oOydawomuxcsa. TemaTnueckue KOMIUIEKTHI
naboparopHoro 060pyZOBaHMs [O/DKHBI OBITH TIOCTPOEHBI Ha KOMIUIEKCHOM
WCTI0/Tb30BaHNY AHAJIOTOBBIX M IU(POBBIX MPHUOOPOB, a TaKKe KOMITbIOTEPHBIX
M3MepHUTe/IbHBIX CUCTEM B BH/le 1[U(GPOBLIX 1abopaTopuid.

OCHOBHBIMH 11e/ISIMU M3yueHus (PH3UKHU B 00111eM 00pa30BaHUM SB/ISIFOTCS:

« ¢opMrpoBaHUe WHTepeca W CTpeM/eHHWs OOyJarIuxcsi K HayuHOMY
W3y4YeHUI0 TIPUPO/Ibl, pa3BUTHE WX HWHTE/JIeKTYaJbHBIX W TBOPYECKUX
CITOCOOHOCTeI;

e Ppa3BUTHe TIpe/ICTaB/eHU 0 HAyYHOM MeTo/e Mo3HaHus U (opMUPOBaHHe
HCCJIe/JOBaTe/IbCKOTO OTHOIIIEHHSI K OKPY KalOIUM SIBJIEHUSIM;

« ¢dopMHpOBaHHE HAyuYHOTO MHDPOBO33peHHsI KaK pe3yJ/ibTaTa W3yueHHs
OCHOB CTPOeHUs MaTepuu U QyHAaMeHTaTbHbIX 3aKOHOB (PU3UKY;

o ¢opMupoBaHHe YMeHUN OOBSCHATHL SIBJIeHUS C HCII0/Ib30BaHHEM
(bU3MUeCKUX 3HAaHWW U HayUHBIX /10Ka3aTe/bCTB;

e (opMupoBaHUe TIpe/iCTaB/JeHUU O pOU (U3UKU [JI Pa3BUTUS APYTUX
eCTeCTBEeHHBIX HayK, TEXHUKH U TeXHOJIOTHH.

locTkeHWe 3THX 1efied oOecrieurBaeTCs pellleHreM CreAyroInX 3ajad B
Tripoijecce U3yueHus1 Kypca (hHM3MKH Ha ypPOBHE CpeJHero oo1iero oopa3oBaHus:

o TipuoOpeTeHWe  CHUCTeMbl  3HaHMM 00  ob6mmx  usHUUeckux
3aKOHOMEPHOCTSIX, 3aKOHaX, TeopusiX, BKJ/TFOYast MeXaHUKY,
MOJIEKYJIIPHYHO  (PU3KKY, 371€KTPOJMHAMUKY, KBAHTOBYIO (GU3UKYy U
3/1eMeHTbI aCTPO(PU3MKY;

e (dopmupoBaHUe yMeHUM TIDUMEHSITb TeopeTHUecKrhe 3HaHUs [/t
00bsicHeHUs] (U3NUeCKUX SBJAEHUA B TpPUPOJe U [AJid TIPUHATHSA
MpaKTUUeCKUX PelleHul B MOBCeAHEBHOW JKU3HU;

e O0OCBOEHHe CITOCOOOB pellleHUss pa3/IMuUHBIX 3aZlau C SIBHO 3aJaHHOMU
¢du3rueckor Mojenblo, 3ajay, T0pa3yMeBalOIINX CaMOCTOsTeTbHOe
co3fjaHre (Pu3nUecKoi MoZiesiu, aJleKBaTHOM YC/IOBUSM 3a/jauH;

e TIOHMMaHWe (QU3NYeCKUX OCHOB W TIPDUHLIATIOB [eHCTBUS TeXHUYeCKUX
YCTPOMCTB M TEXHOJIOTUUECKUX TIPOIIECCOB, UX BAUSHUS Ha OKPY’KarOIIyIO

Cpeay;



e OB/a/IeHHWe MeTOJAMM CaMOCTOSITe/IbHOrO IJIAHMPOBAHUSI U TIPOBEJEHUS
(U3NUeCKUX 3KCIEepUMEHTOB, aHaju3a M HWHTepripeTanuyd WHGOpMaLUH,
orpe/ieieHNsl JOCTOBEPHOCTH TOJIyYeHHOTO pe3y/ibTaTa;

e (CO3JjaHUe yCJIOBUU [/Is1 PAa3BUTHS YMEHUW MPOEKTHO-UCCIIe|0BaTeTbCKOM,
TBOPUYECKOU [1eATe/TbHOCTH.

Ha wusyuenue ¢wusuky (0a30BbIii ypOoBeHb) Ha ypOBHe CpeJHEero oOI[ero
obpazoBanust otBoAUTCs 136 wacoB: B 10 Kmacce — 68 wacoB (2 yaca B HeJjeni0), B
11 knacce — 68 uacoB (2 uaca B Hefie/t0).

[lpensiaraeMelii B rmporpamme 10 (U3MKe TiepeueHb J1abopaTOpHBIX U
MPaKTUYeCKUX paboT sBIsieTCsl pPeKOMeHJOBaHHBIM, YUWTe/b [eaeT BbIOOD
TIpOBeZieHrs1 1abopaTOpHBIX pPAabOT ¥ OMBITOB C YY6TOM WHAUBUIYaTbHBIX
ocobeHHOCTel 00yUaroImxcs.



COJEPKAHUE OBYUEHUSA
10 K/TACC

Pa3pen 1. ®usuka u MeTOAbI HAYYHOr'0 MO3HAHUSA

®du3nka — Hayka O mpupofie. HayuHble MeTOZAbI MO3HAHUSI OKPY’KaroOLIero
Mupa. Posib 3KcrepuMeHTa W TeOpuM B MpPOLIeCCe TO3HaHWA TPUPOJBL.
OKCIiepuMeHT B (PU3KKe.

MogenvpoBanue (U3MYeCcKUX siBJieHWHA U TipoleccoB. HayuHble Turoressbl.
dusrueckre 3aKOHbI U Teopuu. ['paHULIbI TPUMEHUMOCTU (DU3MUYECKHX 3aKOHOB.
[IpyHLMIT COOTBETCTBUS.

Ponb u mMecTto ¢uU3UKK B (POPMUPOBAaHKMK COBPEMEHHOM HayUHON KapTHHBI
MUPA, B IPaKTUUYECKOM AeATeIbHOCTH JIIOZEH.

Llemoncmpayuu

AnHanoroBble U 1[UGpOBbie H3MepHTe/bHbIe TPUOOPHI, KOMITbIOTEpHBIE
JlaTUYMKHU.

Pa3pen 2. MexaHuka

Tema 1. Kunemamuka

MexaHnnueckoe BikKeHHe. OTHOCHTETBHOCTh MEXaHMUECKOTO JBWKEHUS.
Cucrema otcuyéra. Tpaekropus.

[TepemelrieHre, CKOPOCTh (CpefHsii CKOpPOCTb, MTHOBEHHasi CKOPOCTb) U
yCKOpeHHe MaTepuaabHOW TOUKH, WX TMPOEKI[MM Ha OCH CHCTeMbl KOOpZMHAT.
CnoykeHue repeMeIlreHri U C/I0KeHHe CKOPOCTeM.

PaBHOMepHOe U PaBHOYCKOPEHHOe TMpsSIMOJIMHeHHOe ABMKeHUe. I'paduku
3aBUCUMOCTH KOODJWHAT, CKODOCTH, VCKOPEHHWs, TIyTH | IiepeMeIlleHus
MaTepranbHOW TOUKUA OT BpeMEeHH.

CBo0Oo/iHOe TIafieHre. Y CKopeHre CBOOOIHOTO Ta/jeHusl.

KpuBosivHeliHoe  [gBWKeHWe. [IBbKeHHWe  MaTepualbHOM TOYKH  TIO
OKPY>KHOCTH C TIOCTOSTHHOM T10 MOZYJ/TFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHeHHast
ckopocTb. [Teprog 1 yactoTta obpaiijeHusi. LleHTpocTpeMHUTe/TbHOE YCKOpeHUe.

TexHWuecKrWe yCTPOWCTBA M TIpaKTUUeCKOe TIpUMeHeHHe: CITHZOMeTp,
IBIDKEHWe CHapsi/IOB, 1ielHble U peMEHHbBIe Tiepejauu.

Lemoncmpayuu

Mogenb crcTemMbl OTCUéTa, WUIOCTpPALUsl KUHEMAaTUUeCKUX XapaKTepUCTHK
JBYDKEHUS.

[Tpeobpa3oBaHue ABW)KEeHHM C UCIIOb30BaHUEM TPOCThIX MeXaHH3MOB.

[TageHue Tesl B BO3/[yXe U B pa3pe>XeHHOM TMPOCTPaHCTBe.

HabsofjeHue [ABWKeHUsl Tesa, OpOILEHHOTO TOJ, YIJIOM K TOPWU30HTY U
TOPU30HTAJIBHO.

Vi3mepeHHe yCKOpeHHsT CBOOOHOTO TIaZIeHMs.

HampaB/ieHHe CKOpOCTH TIPH JBIKEHHUH 10 OKPY>KHOCTH.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl



M3yueHre HepaBHOMEPHOTO JBW)KEHHUS C 1]e/Ibl0 OrpejenieHrss MrTHOBEeHHOU
CKOPOCTH.

WccnenoBaHre COOTHOILIEHUS MeXAY MOYTSIMH, TIPOWAEHHLIMU TeoM 3a
rocJieloBaTe/IbHble  paBHble TMIPOMEXYTKM BpPEeMEHW TIPU PaBHOYCKOPEHHOM
JBIKEHHHU C HaYaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

W3yueHue IBM>KEHUS 1IapyKa B BA3KOU >KUIKOCTH.

N3yueHue OBMOKeHUS Tesla, OpOLLIeHHOTO TOPHU30HTATBHO.

Tema 2. Junamuka

[Mpuniun  otHocutensHOCTU  ['amunes.  [lepebii  3akoH — HbroToHa.
WHepuuanbHble CUCTeMBbI OTCYéTA.

Macca Ttena. Cuna. Ilpuniun cynepnosunuu cui. Bropou 3akoH HeroToHa
[LISI MaTepyUaibHOW TOUYKU. TpeTrii 3akoH HbprOTOHA /151 MaTeprabHbIX TOUEK.

3aKkOoH BceMupHOro TtaroteHus. Cuma Tsokectu. IlepBas Kocmuueckas
CKOpOCTb.

Cwuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabl TpeHus (1OKOs, CKOIbXXKeHUs, KaueHus1). Cuna tpeHus. Cyxoe
TpeHue. Cua TpeHUsl CKOIbXKeHUs1 U cusia TpeHus nokost. KosdduimeHT TpeHusl.
Cusa conpoTUB/IeHUS TIPU ABUKEHUU TeJla B XKUAKOCTH WU/ rase.

[TocTynaTe/ibHOe U BpalllaTesbHOE ABMKeHHe abCOMI0THO TBEPAOTO Tea.

MoOMeHT Cuibl OTHOCUTE/NIbHO OCU BpalleHus. [lineyo cuibl. Y cioBus
paBHOBeCHs TBEPZOro Tesa.

TexHuueckue yCTpPOWCTBA M TIPAKTUYECKOE TPUMEHEeHHe: MOAIUITHUKHY,
[IBUJKeHUe UCKYCCTBeHHbIX CITyTHUKOB.

Lemoncmpayuu

SByieHue vHepLUK.

CpaBHeHHEe MacC B3aUMO/JIEUCTBYIOIUX Tel.

Bropoti 3akoH HeroToHa.

V3mepeHue cuJl.

CrioxkeHue cuJl.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT Zie(hOpMaLvH.

HeBecomocTs. Bec Tesna rpu yCKOpeHHOM IO bEMe U MaZleHUH.

CpaBHeHMe CWJI TPeHUS TI0KOSI, KaUeHUsI U CKOJIb)KEeHUSsI.

YcnoBus paBHOBecust TBEPAOro Tesa. Buzipl paBHOBecusl.

YueHuueckuli 3KcnepumeHm, aabopamopHble pabombil

N3yueHue aBr>KeHUs1 OpyCcKa 1o HaK/IOHHOM TIJIOCKOCTH.

WccnepoBanve 3aBUCMMOCTU CWJI YIIPYTOCTH, BO3HUKAKOLIUX B MPYKUHE U
pe3uHOBOM 00pasiie, oT ux Aedopmariuu.

VccnemoBaHve yCIOBUM paBHOBeCHsl TBEDAOrO Tela, WMEROLEro 0Ch
BpallleHus.

Tema 3. 3aKOHbI COXpAHEHUSs1 8 MeXaHUKe

NMnysnsc MaTepyuanbHOW TOYKW (Tena), CACTeMbl MaTepUabHBIX TOUEK.
NMnynbC cyibl M M3MEHeHVe HMILy/bCa Tejla. 3aKOH COXPaHEeHWs UMITYJIbCa.
PeakTrBHOE [IBU)KeHUe.



Pabora cusibl. MOILHOCTb CHJIBI.

KuHeTnyeckasi SHeprusi MaTepuaqbHOW TOUKU. Teopema 00 H3MeHeHUU
KUHETHUYeCKOU SHEepPruHu.

[ToreHLabHas SHEeprus. [ToreH1abHas SHeprus YIIPyTO
nehopMHUPOBAaHHOK  TIPY)KMHBI.  [loTeHI[ManbHasi SHEPrUs Tejla  BOMIM3H
TIOBEPXHOCTU 3eMJIN.

[loTeHLMa/ibHbIeE W HeMNOTeHLMa/ibHble  CHUJIBI. CBs3p  paboThI
HEMOTeHLUaJbHbIX CAJ C U3MEHEHHWEeM MeXaHWYeCKOW SHepPruM CUCTeMbI Tesl.
3aKOH COXpaHeHUs MeXaHUUeCKOU SHEPTUu.

Yrpyrue v Heynpyrve CTOJIKHOBEHUS.

TexHHUUeCKue yCTPOMCTBA WU TMpPaKTUUECKOe MpPUMEHEeHHe: BOJOMET, KOMép,
MPY>XKUHHBIN MTUCTOJIET, IBUXKEHWE PaKeT.

LlemoHcmpayuu

3aKOH COXpaHeHus UMITYJIbCa.

PeakTuBHOeE 1BUXKEHMe.

[Tepexo/ ToTeHI[MaTbHON YHEPTUM B KWHETUUECKYHO ¥ 00paTHO.

YueHuuecKuli 3kcnepumeHm, naabopamopHble pabombi

M3ydeHre abCOMIOTHO HEYIIPYroro yZapa C TOMOIBI0 ABYX OJWHAKOBBIX
HUTSHBIX MasiTHUKOB.

WccnenoBanue cBsi3U pabOTHI CUJIBI C M3MeHeHHeM MeXaHW4eCKOW SHepruv
Tesla Ha TIpUMepe pPacTsUKeHUsT Pe3MHOBOTO JKI'yTa.

Pa3gen 3. MosieKyisipHasi (u3uka 1 TepMoAUHAMHUKA

Tema 1. OcHo8bI MO/1€eKy/ISIPHO-KUHemuu4ecKoll meopuu

OCHOBHBbIE TI0JIOKEHUSI MOJIEKY/ISIPHO-KUHETUYECKOHW TeOpUU U UX OMbITHOE
obocHoBaHue. bpoyHoBckoe [BwkeHue. [duddysusa. XapakTep ABWKEHUS U
B3aMMO/IeICTBUSI YaCTHl] BellleCTBa. Mojieid CTPOEHUsI Ta30B, >XUJKOCTEN U
TBEP/bIX Te/ U 00bsICHEHWe CBOMCTB Bell[eCTBa Ha OCHOBe 3TUX Mojesieil. Macca u
pa3mepsl MosieKyJ/1. KonmuecTBo BeljectBa. ITocTosiHHass ABorazpo.

TeryioBoe paBHOBecue. Temrneparypa u eé usMepenue. Illkana Temrieparyp
Lenbcus.

Mopens  upeanbHoro rasa. OCHOBHOe ypaBHeHUe  MOJIEKYJISIPHO-
KUHeTUUeCKOW TeOopuM WJeanbHOro rasa. AOCOMIOTHas TemriepaTypa Kak Mepa
CpefiHeM KWHeTUUeCKOW SHepPruy TervioBOro [JBWXeHus dvacTtul] rasa. lllkanma
Temneparyp KenbBuHa. ['a30Bble 3akOHBI. YpaBHeHUe MeHzaeneeBa—KianeripoHa.
3akoH [lasbTOHa. V30mpoLeccs! B UjeasbHOM rase C MOCTOSHHBIM KOJIMYeCTBOM
BelllecTBa. ['padmueckoe Tipe/CcTaB/ieHWe U30MPOLECCOB: U30TepMa, H30X0pa,
n3o0apa.

TexHrWueckue YyCTPOMCTBA W TNPAKTAUUECKOe T[pHUMEHEeHue: TepMOMeTp,
b6apomeTp.

Lemoncmpayuu

OmnbIThl, AOKa3bIBarolllie [JUCKPeTHOEe CTpOeHHe BelllecTBa, (ororpadun
MOJIEKYJT OPraHUYeCKUX COeJMHEeHUM.



OmnbITbI 10 JU(DPY3UU XKUIKOCTEN U ra3oB.

Mojienb GpOYHOBCKOTO JABMXKEHUS.

Mogens ornbita LlTepHa.

OmbITHI, Jl0Ka3bIBaoII[1e CylL|eCTBOBaHUe Me>XXMOJIEKY/ISIPHOTO
B3aUMO/IeHCTBUSI.

Mogenb, WIOCTpUpYIOLLasi MPUPOAY AaB/eHHs ra3a Ha CTeHKU COCy/a.

OmnbIThl, WITIOCTPUPYIOIME ypaBHEHHEe COCTOSIHUS HW/ealbHOTO rasa,
M30IPOL[eCChI.

YueHuueckull 3KcnepumeHm, a1abopamopHble pabombil

OmnpejesneHre MacChl BO3[yXa B K/JIaCCHOM KOMHATe Ha OCHOBE U3MepeHUi
00bEéMa KOMHAThI, IaB/ieHUsI ¥ TeMIIepaTyphl BO3J[yXa B Hell.

VccnenoBaHue 3aBUCMMOCTH MeXXAY NapamMeTpaMu COCTOSTHUSI Pa3peKeHHOT0
rasa.

Tema 2. OcHO8bl MepMOOUHAMUKU

TepMoarHaMUUeCKasi CMCTeMa. BHYTpeHHSISI SHeprys TepMOJAWHAMUAYeCKOU
CUCTeMbI U cr1oco0bI eé u3meHeHUs. KomuecTBO TeryioThl U pabota. BHyTpeHHSsIs
Heprusi  OJHOATOMHOTO  WJea/lbHOTO  rasa. Buabl  Tervionepeaauu:
TeTUIONIPOBOIHOCTh, KOHBEKILIVS, U3/TydeHue. YelbHas TeIIOEMKOCTb BeIllecTBa.
KonuuecTBO TeT/IOTHI TIPU TeTijiornepeaye.

[Torsitue 06 amuwabatHOM Tipoiiecce. [lepBbIii 3aKOH TEPMOJWHAMUKH.
[TpyMeHeHre TIEpPBOTO 3aKOHa TepMOAWHAMUKU K u3ormporieccam. ['paduueckas
VMHTeprpeTanys paboThl rasa.

BTopoii 3akoH TepmoiuHaMUKA. HeoGpaTUMOCTh MpoLieccoB B TIPUPO/IE.

TeruioBble  MallMHbL.  [IpUHLUAIBI  [AEWCTBUS  TeIVIOBBIX  MallMH.
[Tpeobpa3oBaHusi 3HEPrMM B TeIJIOBBIX MallMHaX. Ko3p@uieHT T10/ie3HOr0
JlelCTBUSI TeruioBoW MamiuHbl. [{ukn KapHo U ero ko3 UiMeHT TM0/e3HOoro
JercTBusi. DKoJIorThYecKre mpobieMbl TerI09HepreTUKY.

TexHuueckrWe yCTPOMCTBA W MpaKTUYeCcKoe TIpUMeHeHWe: JIBUraTeslb
BHYTPEHHET0 CropaHusi, ObITOBOM XOMOAW/IbHUK, KOHAULIMOHED.

Lemoncmpayuu

V3MeHeHVe BHYTpeHHeW 3Hepruu Tejia TNPU COBepIlIeHWU DPabOThI: BbLIET
NpoOKY U3 OYTHUIKK TIOZ, /IeHCTBUEM C)KaTOro BO37yXa, HarpeBaHue 3¢upa B
JIaTyHHOU TPyOKe MyTéM TpeHusi (BU/[e0JeMOHCTpALUs).

V3MeHeHne BHYyTpeHHeW 3Hepruu (TeMriepaTyphl) Tesa Mpy Terionepejaye.

OnbIT 10 aAuabaTHOMY paclIMpeHHI0 Bo3Ayxa (OMBIT C BO3ZAYIIHLIM
OTHUBOM).

Mogenu napoBoit TypOuHBI, ABUTaTe sl BHYTPEHHETO CrOpaHUsi, peaKTUBHOTO
JIBUTaTeJIs.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombi

V3mMepeHHe yze/bHOU TerI0EMKOCTH.

Tema 3. Aepezamubie cocmosiHus eeujecmea. Pazoebie nepexoobl



[TapoobOpa3oBaHue U KoHjeHcalys. VicriapeHue u kureHue. AGCOMOTHasE U
OTHOCUTe/IbHAsl BI@XHOCTh BO3Ayxa. HaceklllleHHbIM Map. YpAenbHasi TemyoTa
rapoo6pa3oBaHusl. 3aBUCUMOCTh TeMIIepaTypbl KUTIEHUS OT JlaB/IeHUsI.

TBépaoe Teno. Kpucranivueckue U aMmopgHbie Tesa. AHU30TPONUSI CBOKCTB
Kpucta/ioB. Kugkve kpuctauibl. CoBpeMeHHble MaTepuasnbl. llnaBrieHue u
KpUCTa/yu3aliys. Y iesibHas TeryioTa ruiaByieHus. CyOaumaliusi.

YpaBHeHue TeryioBoro bamaHca.

TexHrWueckue YCTPOMCTBA W TIPAaKTUUECKOe TMpUMEHEeHHe: TUTPOMETp U
TICUXPOMETP, KaJIOpUMETP, TEXHOJIOTMU MO0JIyUYeHUs] COBPEMEHHBIX MaTepuasioB, B
TOM UKCJIe HAHOMAaTepuasaoB, U HAHOTEeXHOJIOTUM.

Lemoncmpayuu

CBOMCTBA HACBII[EHHBIX MAPOB.

KuneHnue rpy oHWKeHHOM [1aBJIEHUM.

Crioco0Obl U3MepeHus BJIaXKHOCTH.

Habtto/jeHre HarpeBaHUs U TI/IaB/IeHUsT KPHUCTA/IJTAUYECKOTO BelljeCTBa.

JemMoHCTpaLusa KpUCTauios.

YueHuuecKuli 3kcnepumeHm, naabopamopHble pabombi

V3mepeHrie OTHOCUTETLHOM BJIa)KHOCTH BO3yXa.

Pa3pgen 4. DneKTpoguHaMHUKa

Tema 1. Dnekmpocmamuka

OnekTpu3alys Tel. OJieKTpUueCcKui 3apsj. [IBa Buja 3/1eKTPUYECKUX
3apsAfoB. [IpOBOJHMKY, AMIMEKTPUKU M IIOMYIIPOBOAHUKHU. 3aKOH COXPaHeHUs
3JIeKTPUYECKOro 3apsi/a.

B3aumogelictBue 3apsifjoB. 3akoH KysioHa. ToueuHbI 3/1€KTpUUeCKul 3apsi/,.
OnekTpuueckoe Tiofe. HampsokéHHOCTH  37eKTpyuueckoro 1mons.  [TpuHimn
CyNepro3uLUd 37eKTPUUYeCKUX Tosier. JIMHUU HamnpsykKEeHHOCTU 3/1eKTPUUYeCKOro
T10J151.

Pabota cun  anekTpoctatuueckoro  mosis.  [loTeHuuan.  Pa3HOCTB
noteHUUanoB. [IpOBOJHUMKM W [JUINEKTPUKU B 3€KTPOCTAaTUUECKOM TIOJIe.
NvisnekTprueckasi IPOHUL[AeMOCTb.

OneKTpoéMKOoCTb. KoHzieHcaTOp. D/1eKTPOEMKOCTh IIJIOCKOI0 KOHJeHcaTopa.
OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

TexHUUueCKue YCTPOMCTBA M MPAKTAUECKOe MpPUMEHEeHWe: 3JIeKTPOCKOT,
3/IEKTPOMETpP, 3/IeKTPOCTaThyecKass 3alljuTa, 3a3eMJieHue 371eKTPOorpubopoB,
KOH/IEHCAaTOp, KOMMUPOBA/IbHBINA annaparT, CTPYHMHbIN TIPUHTEP.

LlemoHcmpayuu

Y CTpoUCTBO M MPUHLMIT JeUCTBUS 3/IEKTPOMETpa.

B3anMo/elicTBre Ha3/1eKTPU30BaHHBIX TeJl.

DneKTpruuecKoe moJie 3apsKeHHbIX Tell.

[IpOBOAHWKH B 3/IEKTPOCTAaTUYECKOM I10JI€.

OJIeKTpoCTaThuecKas 3aluTa.

IV3NeKTPUKKU B 3/IEKTPOCTaTAUYECKOM MOJIe.



3aBUCUMOCTb 3/IEKTPOEMKOCTH IUJIOCKOTO KOHZEHcaTopa OT IUIOLaAu
TMJIaCTHH, PaCCTOSIHUSI MeXXAy HUMU U IU37eKTPUUYeCKOU MPOHUIIAeMOCTH.

OHeprus 3apsbKeHHOro KOHIeHcaTopa.

YueHuuecKuli 53kcnepumeHm, 1abopamopHble pabombl

V3mepeHue 31eKTPOEMKOCTH KOHZEHCaTopa.

Tema 2. ITocmosiHHbili 31ekmpuyeckutli mok. Toku 8 paznuuHbIX cpedax

ONeKTPpUYeCKUM TOK. YC/IOBMSI CYL[eCTBOBAaHUS 3J€KTPUYECKOr0 TOKa.
Ncrounuku Toka. Cuia Toka. [IoCTOSSHHBIN TOK.

Hanpsikenue. 3akoH OMa /11 yuaCTKa LIeTy.

O/NeKTpUYecKoe COTMpPOTUB/IEHWE. YleJibHOe CONpPOTHBJIEHVE BellecTBa.
[TocnenoBaTensHOe, MapaniebHOe, CMeLIaHHOe COeJiJMHeHre TTIPOBOJHHUKOB.

Pabora »3mekTpuueckoro Toka. 3akoH [Dbkoyss—/leHia.  MolHOCTb
3JIEKTPUYECKOr0 TOKaA.

ONeKTPOABWKYILasi CAa U BHYTPEHHee COMPOTUB/IEHME WCTOYHMKA TOKa.
3akoH OMa [i/151 TO/THOU (3aMKHYTOM) 3/1eKTpUuecKou 1ernu. KopoTkoe 3aMbIKaHUe.

ONeKTpOHHasg  MNPOBOJWMOCTb  TBEPABIX  MeETa/uiOB.  3aBUCHUMOCTb
COMNPOTHBJIEHUS] METAJIJIOB OT TemIiepaTypbl. CBePXIPOBOJUMOCTb.

ONeKTpUUeCcKri TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOgHUKWN. CobcTBeHHast M  [OpUuMecHas  TPOBOJAUMOCTb
M0JTynIpoBOAHKUKOB. CBoticTBa p—Nn-riepexoa. I1oyrnpoBofHUKOBEIE TTPUOODHI.

ONeKTpuueCcKMd TOK B  pacTBOpax W  paciuylaBax  3JIeKTPOJIUTOB.
DJIeKTPOJIUTUYECKAs JUCCOLUALIUSA. DJIeKTPOIIU3.

O/leKTpUUYeCKMd TOK B rasax. CamMOCTOSITe/IbHbIM U HEeCaMOCTOSATEbHbIN
paspsa. Monnus. [11a3ma.

TexHrUuecKue yCTPOMCTBA M TMpPaKTUUYECKOe TIpUMEHeHWe: amIiepMeTp,
BOJIbTMETP, peocTaT, WCTOYHUKM TOKa, 3JIeKTpOHarpeBarTejibHble TMPHUOOPHI,
3/IeKTPOOCBETHUTEeTbHbIE TIPUOOPHI, TEPMOMETDP COTIPOTHB/IEHHS, BAKYyMHBIM U0/,
TePMHUCTOPBI U (POTOPE3UCTOPHI, TIOTYTIPOBOJHUKOBBIN U0/, Ta/IbBaHUKA.

Lemoncmpayuu

V3mepeHure CUJIbI TOKA W HalpsUKEeHUS.

3aBUCHMOCTh COTIPOTUB/IEHUS] LIWIWHADPUUYECKUX TMPOBOJHUKOB OT [JIHbI,
TJIOLa/IM TIOTIEPeYHOr0 CeueHrs U MaTepuasnia.

CMelllaHHOe COeJiJiHeHre TIPOBOJHUKOB.

[IpsiMmoe wW3MepeHMe 5JIeKTPOABWXKYLLeH Cuibl. KOpOTKoe 3aMblKaHHe
raJibBaHUYECKOTr0 3JIeMeHTa U OL|eHKAa BHYTPEHHETO0 COMPOTHBJIEHUSI.

3aBUCUMOCTb COTNPOTHBJIEHHS METa/IJIOB OT TeMITepaTyphl.

ITpoBOIMOCTE 3/1IEKTPOJIUTOB.

VickpoBoi pa3psz ¥ IIPOBOAVMMOCTE BO3JyXa.

OZHOCTOPOHHSS MPOBOJAUMOCTD AUOJA.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombi

N3yueHne cMelIaHHOTO COeJUHEHUST PE3UCTOPOB.

W3mepeHre 5/1eKTPOJBWXKYILEW CUIbI UCTOYHMKA TOKAa U €ro BHYTPEHHEro
COMNPOTHBIIEHUSI.



HabntozeHue 3/eKTposn3a.

MexnpegMeTHbIe CBA3H

N3yuenne Kypca ¢usvku 6a3oBoro ypoBHsi B 10 Kjlacce OCYI[eCTBJISIETCS C
YU4ETOM COZiepKaTebHbIX MeXXIIPeAMETHBIX CBSi3ed C KypcaMM MaTeMaTHKH,
buonoruu, XMMuw, reorpavv U TeXHOJIOTHH.

MesicnpedmemHble noHsAMus, CBSI3aHHbIE C W3yUYE€HHWEM MeTO/0B Hay4HOro
MO3HaHUA: fIBJIeHWe, HayuHbId (pakKT, TUIOTe3a, (PU3rueckas BeIMYMHA, 3aKOH,
Teopusi, Hab/roieHre, FKCIiepUMeHT, MO/le/TMPOBaHue, MO/le/Tb, U3MepeHue.

Mamemamuka: pelieHuMe CHUCTeMbl YpaBHeHWM, JIMHeWHas (QyHKLWS,
napabora, runepbosia, ux rpaduku U CBONCTBA, TPUTOHOMeTpUUecKre (HyHKIUU:
CUHYC, KOCUHYC, TaHI'€HC, KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXK/eCTBO,
BEKTOPBI U UX MPOEKLMM Ha OCH KOOPJIMHAT, CJI0)KeHVe BeKTOPOB.

Buonozus: MexaHUueckoe [BWXXEHHE B XXUBOW mpupoje, nuddysus, ocMoc,
TeryI000MeH JKUBBIX OPraHU3MOB (BU/bI TeTjIoNepeiaul, TelJIoBOe paBHOBeCHe),
3JIeKTpUUYeCKUe SBJIeHUS B KUBOU MPUpPOJe.

Xumusi: JUCKpPeTHOe CTPOeHMe BelleCTBa, CTPOeHNe aTOMOB ¥ MOJIEKYJI, MOJIb
BellleCTBa, MOJISIpDHasi Macca, TeIJIOBble CBOMCTBA TBEPABIX TeJl, >KUAKOCTEHM U
rasoB, 3JIEKTpUUeCKHe CBOWCTBA MeTa/lJIOB, 3JIEKTPOJIATAYECKAs [UCCOLaLys,
rajbBaHuKa.

I'eoepacpusi: BNaXXHOCTh BO3/jyXa, BeTPbI, apoMeTp, TEpPMOMETP.

TexHonoeus: Tipeobpa3oBaHUe [BWKEHUW C MCIO/Ib30BaHWEM MeXaHW3MOB,
Y4éT TpeHus] B TeXHHKe, TOJIIUIHUKY, MCI0J/Ib30BaHME 3aKOHAa COXpPaHEeHUs
VMITy/IbCa B TexXHUKe (pakeTa, BOJZOMET W Jpyrue), ABUrare/b BHYTPEHHErO
cropaHusi, rlapoBasi TypOuHa, OBITOBOM XOJOJW/IbHUK, KOHJULIMOHED, TeXHOIOTUA
TIOJIyYeHUs COBPEMEHHBIX MaTepuasoB, B TOM YMC/Ie HaHOMAaTepuasaoB, U
HaHOTEXHOJIOTUM, 3/IeKTpOoCTaTUuecKasi 3alluTa, 3a3eMsieHue 371eKTporpubopos,
KCepOKC, CTPYVHBIU TIPUHTED, 3JIeKTpOHarpeBaTe/bHbIe npubopsl,
3/1eKTPOOCBETUTE/IbHbIe TIPUOOPSI, ra/ibBaHUKa.

11 K/TACC

Pa3pen 4. DneKTpoguHaMHuKa

Tema 3. MazHumHoe noJie. 3/1eKMpoMazHUMHAs1 UHOYKYUSst

[TocTosiHHBIe ~ MarHuUTHL.  B3aumopencTBhe  TOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe Tmiosie. BekTop MarHuTHOM WHAYKUMW. [IpyHLMO Cyrneprno3uiuu
MarHWTHBIX MOJied. JINHUM MarHUTHOM WHAYKLWW. KapThHa JNWMHWKA MarHWTHOU
WHAYKLWU T10J1S1 TIOCTOSIHHBIX MarHUTOB.

MarHutHOe TIOJie TIPOBOAHMKA C TOKOM. KapTwuHa /vHUM WHAYKLUWAU
MarHMTHOTO TMOJIg JJIMHHOTO TIPSIMOrO0 MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJHUKA, KaTyILIKU ¢ TOKOM. OnbIT JpcTega. B3anmoaencTBre NpoBOJHUKOB C
TOKOM.

Cua AmMnepa, eé MOZyJ/Ib U HarlpaBJieHUe.



Cua JlopeHlija, eé MO/ly/lb ¥ HarpaBjieHUe. JIBr)KeHUe 3apsyKeHHOUW YaCTULbI
B OZITHOPO/IHOM MarHUTHOM moJie. Pabora cunbl JlopeHiia.

SIBneHWe 5/IeKTPOMarHMTHOW WHAYKOUHM. [IOTOK BeKTopa MarHUTHOU
VHAYKLWW. OJIEKTPOABWXKYLLasl CWla MWHAYKLOUU. 3aKOH 3/eKTPOMarHUTHOU
vHAYKLUMU Papajes.

BuxpeBoe 3/1eKTpuueckoe T1i0ie. OJIEKTPOABWXKYLLas Cula WHAYKLUU B
IPOBOJIHUKE, IBWXKYILIEMCS ITOCTyNaTe/IbHO B OJHOPOZHOM MarHUTHOM I10J1€.

[IpaBuso JleHia.

VHAyKTUBHOCTL.  SIB/leHHMe CaMOMHAYKLMU. OJIeKTPOABUXKYLLasg Cula
CaMOMH/YKLIUU.

OHeprusi MarHUTHOIO 110J1 KaTyIIKHU C TOKOM.

DJIeKTPOMarHuTHOe T10JIe.

TexHUUecKue YCTPOUCTBA M IIpaKTUUeCKOe IIPUMEeHeHue: IIOCTOSIHHbIe
MarHuThbl, 37€KTPOMAarHWThl, 37€KTPOABUraTe/lb, YCKODUTE/NH 3JieMeHTapHbIX
YaCTUL], THOYKLMOHHA T1eUb.

Lemoncmpayuu

OrnbIT DpcTeja.

OTK/I0HeHHe 3/IeKTPOHHOIO TyYKa MarHUTHBIM T10JIEM.

JIVHUM MHOYKLMA MarHUTHOT'O TI0JIS.

B3anmMogencTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HerictBre cuibl JIopeHija Ha MOHBI 3JIEKTPOJ/IUTA.

fIBneHre 3/1eKTPOMarHUTHOW UHAYKLMU.

[IpaBusio JleHua.

3aBUCUMOCTb 3/I€KTPOJIBWKYLLEM CUJ/IbI UHAYKLIMA OT CKOPOCTH W3MEHEeHHs
MarHMTHOIO MOTOKaA.

fIBeHre CaMOUHAYKLVH.

YueHuuecKuli 53kcnepumeHm, a1abopamopHble pabombl

V3yueHre MarHMTHOTO T10J1S1 KATYLLKK C TOKOM.

VccnenoBaHue [1elCTBUS MOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

VccnenoBaHue siBleHUs 3/IeKTPOMarHUTHOW MHAYKLWH.

Pa3pen 5. Ko/ie0aHusa ¥ BOJIHBI

Tema 1. MexanuuecKue u 3/1eKmpomazHUmMHble Ko/1e6aHus

KonebatenbHass  cucremMa. CBoOojiHble  MeXaHUUeCKHWe  KojiebaHUs.
apmonuueckre KosiebaHus. Ilepuoz, yacTtoTa, aMIUIUTyZAa W (a3a KosieOaHUH.
[Tpy>kuHHBI MasATHUK. MaTeMaTHUeCKUM MasTHUK. YpaBHeHHEe rapMOHHUYeCKHX
Konebanuii. [IpeBpaiiieHrie HepTUM MPU raDMOHUYECKUX KOebaHuUsIX.

KonebaTenbHbiii KOHTYp. CBOOO/HBIE 3/I€KTPOMAarHWTHBIE KoyieOaHUS B
W7iea/lbHOM KoJiebaTeTbHOM KOHType. AHAJOTHs MeXy MeXaHWUYeCKUMU U
3/IeKTPOMAarHUTHbIMA  KosiebaHusiMu. @®opmyna TomcoHa. 3aKOH COXpaHeHHs
9Hepruu B HjjeasibHOM KoJsiebaTe/IbHOM KOHTYPE.



[TpencraBieHue 0 3aTyXaroluX KojebaHUsX. BeIHYX/IeHHbIe MeXxaHUuecKue
KosnebaHusi. Pe3oHaHC. BbIHYK/IeHHbIe 3/1eKTPOMarHUTHbIe KoJieOaHUs.

[TepemeHHbI TOK. CHHYCOWJA/NbHBIA Te€peMeHHbId TOK. MOIIHOCTh
repeMeHHOr0 TOoKa. AMIUIMTY[IHOe W JeHCTBYHOIlee 3HaueHWe CUJIbI TOKa U
Harpsp>KeHUsl.

Tpancdopmarop. IIpousBoAcTBO, repesaua U notpebeHye 3eKTpUUYeCcKon
SHepPruv. JKOJIOTUUeCKHWe PUCKU TPU TIPOM3BOJCTBE 3/71eKTpo3Hepruun. KysbTypa
HCII0/Tb30BaHus 3/IEKTPO3HEPIUU B MMOBCEHEBHOM JKU3HMU.

TexHrWUeCcKue yCTPOWCTBA W MNPAKTUUYECKOe MNPUMEHEHUe: 3J1eKTPUUYeCKUMN
3BOHOK, I'eHepaTop IepeMeHHOr'0 TOKa, JIMHUY 3/IeKTporiepezay.

Lemoncmpayuu

VccnenoBaHue TapamMeTpoB KosieOaTesbHOM cHUCTeMbl (TIPYKUHHBIA WA
MaTeMaTU4eCKUU MasiTHUK).

HabJttojeHue 3aTyXaroIux Koie0aHi.

VccnenoBaHrie CBOMCTB BBIHYK/I€HHBIX KOJTeOaHMA.

HabJtto/jeHue pe3oHaHca.

CB0OOo/HBIE 3/IEKTPOMAarHUTHBIE KOieOaHusI.

OcuunorpaMmel (3aBUCMMOCTU CHJIBI TOKA U HAMNPSDKEHUsI OT BPEMEHU) [1JIs
3/IeKTPOMarHUTHBIX KOJleOaHUM.

Pe3oHaHC mipM mMoOC/ie0BaTe/IbHOM COEJVUHEHWM pe3UCTOpa, KaTyLIKU
VMH/JIYKTUBHOCTHY Y KOHJIEHCaTOopa.

Mopenb TMHUM 371eKTponepesaun.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

WccnenoBaHue 3aBUCMMOCTU TepHo/ia Masbix KosiebaHUWM rpy3a Ha HUTU OT
JJTMHBI HUTU Y MacChl Ipy3a.

WccnenoBaHre 1nepeMeHHOIO TOKAa B LeMA W3  IOC/e[0BaTebHO
COeIMHEHHBIX KOHZIeHCAaTOoPa, KaTyIIKU U pe3ucTopa.

Tema 2. MexaHuuecKue u 3/1eKmpomazHuUmMHble 60/1Hbl

MexaHuueckue BOJIHBI, yC/I0BUSI pacnpocTtpaHeHus. Ilepuoxa. CkopocTb
pacrnpocTpaHeHuss W JjiMHa BOJHbL. [lomepeuHble U TPOJOJIbHBIE BOJIHBI.
Nurtepdepenius U qudpakijyis MexaHu4eCKUX BOJIH.

3ByK. CKOpOCTb 3ByKa. ' pOMKOCTB 3ByKa. Bricota ToHa. TemOp 3ByKa.

DJIeKTPOMarHWTHbIE BOJIHbL. Y C/IOBUSI U3/TyUY€HHUS 3/IEKTPOMAarHUTHBIX BOJIH.
B3avmMHasi opuenTaius BeKTopoB E;, B, V B asiekTpomarauTHOM BosiHe. CBOUCTBa
57IeEKTPOMarHUTHBIX BOJIH: OTPa)KeHWe, MpeioM/ieHre, NoJisspyu3alys, Audpakius,
vHTepdepeHiusi. CKOPOCTh 3/IeKTPOMarHUTHBIX BOJIH.

[lTkasa 3/1€KTPOMarHMTHbIX BOJIH. IIpriMeHeHUe 3/1eKTPOMarHUTHBIX BOJIH B
TeXHUKe U OBITY.

[IpuHLMIIBI paiMOCBA3U U TejieBUAeHus. Paguosiokarus.

DNeKTPOMAarHUTHOe 3arpsi3HeHre OKPY’Karolllen Cpe/ibl.

TexHWUeCKue yCTPOMCTBA M TpPaKTUYeCKOe TMpUMeEHEeHHe: MYy3bIKaJbHbIe
MHCTPYMEHTHI, YyJbTPAa3BYKOBasi AUAarHOCTMKA B TeXHUKe W MeAuLMHe, pazap,
pafIMOTIPUEMHIIK, Te/IeBU30p, aHTeHHa, TejeoH, CBU-neusb.



Lemoncmpayuu

OO6pa3oBaHue U paclipoCcTpaHeHre TIOTIePeUHbIX U TTPO/I0/TbHBIX BOJIH.

Kone6mtoiieecst Te0 Kak UCTOUHUK 3BYKa.

HabntoseHre oTpa>keHUs ¥ MIPe/IOM/IEHUsS] MeXaHUUeCKUX BOJTH.

Habntonenue nHtepdepeHiiyy U Audpakiiii MeXaHHueCKUX BOJTH.

3BYKOBOW pE30HaHC.

HabntozieHre CBsSI3M TPOMKOCTM 3ByKa U BBICOTHI TOHA C aMIUIUTYZOU U
YyacToTOU KonebaHui.

WccnegoBaHre ~ CBOMCTB ~ 3/1€KTPOMArHWATHBIX — BOJIH: OTpa’KeHwue,
rpe/ioM/IeHue, NoJIIpU3aLys, AU pakLus, UHTephepeHLIys.

Tema 3. Onmuka

['eomeTpuueckasi onTUKa. IIpsMo/sMHeNHOe pacIlpoCTpaHeHWe CBeTa B
oZfHOpoAHOU cpefe. JIyu cBeTa. ToueuyHbIM UCTOYHUK CBETA.

OTtpaxkeHWe cBeTa. 3aKOHBI OTpa)keHUsI CBeTa. [locTpoeHue M300paXkeHUM B
TJIOCKOM 3epKarie.

[TpenomsieHure cBeTa. 3aKOHBI TTpe/ioMJIeHHsT CBeTa. ADOCOMIOTHBIM TTOKa3aTesb
npenomsienusi. IlonHoe BHyTpeHHee oTpakeHue. [lpefenbHbBIM Yroa MOJHOTO
BHYTPEHHEr0 OTPa’KeHUSI.

Hucniepcusi ceeTa. Crio>kHBINM cocTaB benoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroiye uH3bl. ToHKasg mmH3a. PoKycHoe
paccTosiHue W ONTUYecKass Chjaa TOHKOW jMH3bL [locTpoeHwe u3o0OpakeHHi B
cobuparolux ¥ pacceuBaroluX JuH3aX. PopMysia TOHKOMW JIMH3bI. YBeauueHue,
JlaBaemMoe JIMH30M.

[Tpenesibl NpUMEHUMOCTH F€OMETPUYECKOM ONTUKMU.

BosHoBas ontuka. WHTepdepeHimsi cBeTa. KorepeHTHble HCTOUYHUKM.
YcnoBuss Hab/O/leHHs MakKCMMYMOB W MHWHUMYMOB B HWHTepdepeHI[MOHHO!
KapTUHE OT /IBYX CHH(a3HbIX KOrePeHTHbIX UCTOUHUKOB.

Iudpaknus cBeta. [udpakiioHHast peIléTka. YCloBHe HaOIrOZeHUs
[JIaBHBIX ~MakKCMMyMOB TIpM TIaJleHUd MOHOXPOMAaTHMYeCKOro CBeTa Ha
IA(PPAKLMOHHYIO PELIETKY.

[Tonapu3anus ceera.

TexHHWuecKue yCTPOMCTBA W TIpaKTUYeCcKoe TMpUMeHEeHHe: OUKH, JIyma,
(oToanmnapar, MNPOEKLIMOHHBIM arrmnapaT, MUKPOCKOI, Te/eCKOM, BOJIOKOHHAas
ONTUKA, AU(paKIMOHHAs PelléTKa, MOJSIPOr/,.

Lemoncmpayuu

[IpsiMo/IMHEHOe pacrpOCTpaHeHWe, OTPaKeHWe W MpeioM/IeHHe CBeTa.
OnTuueckrie IpPUOOPHI.

[TonHOe BHyTpeHHee oTpakeHne. Mozesib CBeTOBO/A.

VccnenoBadue CBONCTB n300paykeHU B JTMH3aX.

Mogenu MUKpPOCKOTIIa, TeJIeCKora.

HabtoieHre nHTepdepeHIuy CBeTa.

Habmonenne qudpakiuu ceeTa.

Habmtomenue gucriepcyy cBeTa.



[TosryueHue crieKTpa € IOMOILIbIO TIPU3MBI.

[TosnyyeHue criekTpa C MOMOILBIO AU(PPAKLIMOHHOU PELIETKH.
HabstojeHue nossipyu3aliiy CBeTa.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl
M3MepeHue roKa3are/isi IpesioM/IeHUs] CTeKIa.
WccnenoBanuie CBOMCTB M300pa’keHUM B JIMH3AX.
HabstojeHue fucrepcuu cBeTa.

Pa3pen 6. OcHOBBI criel{ua/IbHOU TEOPHH OTHOCUTE/IbBHOCTH

['paHuibl  TIPUMEHUMOCTH  KJIaCCMYeCKOM  MmexaHuku.  [locTynaTel
CreLMaIbHOW TeOPUM OTHOCUTE/IbHOCTU: WHBAapUAaHTHOCTb MOAYJA CKOPOCTH
CBeTa B BaKyyMe, MMPUHLIUI OTHOCUTEIbHOCTU JWHILTEUHA.

OTHOCUTENBLHOCTh OJHOBPEMEHHOCTH. 3ame/jjieHe BpeMeHU U COKpallleHue
JUTUHBI.

OHeprusi U UMNYJibC PeISITUBUCTCKOM YaCTULIBI.

CBsI3b MaCChl C SHEpPruer U UMITYJIbCOM PeISITUBUCTCKOM YaCTULIbl. DHeprus
TTOKOS.

Pa3gen 7. KBanToBas ¢u3uka

Tema 1. DnemeHmMbI KEAHMOGOLI ONMUKU

®ortonHbl. PopmyJa [1naHkKa cBsi3u sHeprum GOTOHA C €ro 4YaCTOTOU. DHeprus
Y UMITyJIbC (POTOHA.

OTtkpbiTHe U uccnefoBanre Gpoto3ddekra. OnbiThl A. I'. CTo/IeTOBa. 3aKOHBI
(doTtoapdekra. YpaBHeHre OuHIUTerHa A5 (oTo3dekra. «KpacHas rpaHuviiar»
dboTtosddexra.

Hasnenuie cBeta. Ombitel [1. H. JleGenesa.

XUMHueckoe JeliCTBYe CBeTa.

TexHuUeckue yCTpPOMCTBA U MNpaKTHYeCKOe TpUMeHeHHe: (POTO3/IeMEHT,
doTroaTurK, coHeuHasi OaTapesi, CBeTOUO/.

Lemoncmpayuu

®oT103¢dekT Ha yCTaHOBKE C LIMHKOBOM IJTaCTUHOM.

VccnenoBaHue 3aKOHOB BHelliHero (oTo3ddekTa.

CseToauof,.

CosiHeuHasi OaTapes.

Tema 2. CmpoeHue amoma

Mogens atoma TomcoHa. OrnbiTel Pe3epdopga mo paccessHUMIO o -yaCTHI].
[lnanerapHags Mogenb atoMma. lloctynatel bopa. W3nydyeHue U morsonjeHue
(OTOHOB TpU Tepexofie aTomMa C OJHOTO ypPOBHs 3HEPruy Ha Apyrou. Buzbi
crieKTpoB. CIIeKTp ypOBHEH 3Hepruy aTroMa BOJOpO/a.

BosiHOBBIe cBoViCTBa yactul]. BosHbl e bpoiis. KoprycKynsipHO-BO/THOBOU
JlyasusM.

CrioHTaHHOe U BbIHYK/IEHHOE HU3/TyuYeHue.



TexHrueckue YCTPOWCTBA M MpPaKTUUYeCKOe TpHMeHeHHe: CIeKTpabHbIi
aHa/13 (CreKTPOCKOIT), la3ep, KBAaHTOBBIM KOMITbIOTEP.

Lemoncmpayuu

Mopgens onbita Pesepdopaa.

OmnpeenieHye AJIMHBI BOJIHBI J1a3epa.

HabstojeHue iMHevaThIX ClIeKTPOB H3/TyueHusl.

Jlasep.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabombil

Habsro/jeHue TMHeyaToro crexkTpa.

Tema 3. AmomHoe s10po

OKCIepUMEHTHI, [J0Ka3bIBalolIUe CJ0KHOCTb CTpoeHUst sifpa. OTKpbITHE
pagroakTuBHOCTH.  OmbITel  Pe3sepdoppa 1o omnpefeneHU0  COCTaBa
paJiMoakTUBHOTO u3nyueHus. CBoiictBa anbda-, OeTa-, TaMMa-U3/TyueHUs..
BivisiHue pa0aKTUBHOCTU Ha YKUBbIE OPTraHU3MBI.

OTKpbITHE  TIDOTOHA W HeWTpoHa. Hyk/IoHHasg  Mogens  sApa
[etizenbepra—VBaHeHKO. 3aps siipa. MaccoBoe UMCIIOo sifipa. M30TOMbL.

Anbda-pacriasi. ONeKTPOHHBIA U TIO3UTPOHHBIN OeTa-pacmaz. ['amma-
W3/1yueHre. 3aKOH paJJMOaKTUBHOIO pacraja.

OHeprus CBsi3W HYKJIOHOB B siipe. fepHbie cuibl. dedeKT Macchl sigpa.

AnepHsble peakuuu. [lesieHue U CUHTe3 sep.

Slmepnbiti peakTop. TepmosigepHbiii cuHTe3. [IpobGneMbl ¥ TepCTIEKTUBEI
IePHOM SHEPTreTUKU. DKOJIOTUUeCKHe acCIeKThl siZIePHOU SHepreTHUKHU.

DJieMeHTapHbIe YacTULlbl. OTKpPBITUE TI03UTPOHA.

MeTozpbl Hab/rOJeHUST U peTUCTPALUU 37ieMeHTapHbIX UaCTHLI.

dyHAamMeHTaIbHbIe B3auMO/elCTBUs. EAMHCTBO (pr3ruecKou KapTUHbI MUPA.

TexHUUecKre yCTpOMCTBA U MPAKTUUYECKOe TPUMEHEHUe: [03UMeTp, KaMmepa
BunbcoHa, siiepHbli peakTop, aToMHasi 6omba.

Lemoncmpayuu

CuéTUMK MOHU3UPYIOLIUX YaCTHII.

YueHuuecKuli 53kcnepumeHm, n1abopamopHble pabombl

WccnenoBaHue TpekoB yacTul] (110 TOTOBbIM (poTorpadusim).

Paspgen 8. DieMeHTbI aCTPOHOMMH M acTPO(PU3UKU

OTanbl pa3BUTHUsS acTpoHOMUU. [IpukiasHOe ¥ MUPOBO33peHUeCKOe 3HaUeHue
aCTPOHOMUM.

Bup 3BésgHoro Heba. Co3Be3fusi, sipKye 3BE3/bI, TUIAHEThI, UX BUJUMOE
JIBIDKEHUe.

CoJiHeuHasi cucrema.

ConHile. ConHeuHast akKTUBHOCTb. McTouHMK >SHeprud ConHIl@ U 3BE3[.
3BE3/bl, X OCHOBHbIE XapaKTepPUCTHMKHU. [lmarpaMma «CHeKTpaJbHbIM K/IacC —
CBEeTUMOCTb». 3BE3/lbl TJIaBHOW I10C/e/I0BaTebHOCTU. 3aBUCHMMOCTh «Macca —
CBEeTUMOCTb» JJIs1 3BE3]] TJIaBHOM MOC/e[0BaTe/lbHOCTA. BHyTpeHHee CTpoeHue



3Bé371. CoBpeMeHHbIe Tpe/iCTaB/IeHUs] 0 MPOMCXOXKAeHUU U 3BomoLuu CosHLa U
3BE3/. JTarbl )KU3HU 3BE3].

Mneunsii [lyte — Hamia ['anaktuka. ITonokeHue u gBwkeHue CoJiHIA B
[Nanaktuke. Turmel ranakTuk. PaguoranakTuku U KBa3apbl. UEpHbIe AbIPHI B sApax
rajakTHUK.

Bcenennast. Paciimpenue BeesenHoi. 3akoH Xa66a. Pa3beraHue rasakTHK.
Teopusd bosblioro B3peiBa. PelMkTOBOE U3TyueHue.

MacintabHasi ctpyktypa BceneHHoili. MeTaranakTuka.

HepetéHHbie IpobieMbl aCTPOHOMUH.

YueHuueckue HabmoO0eHust

HabntofeHusi HEBOOPY>KEHHBIM TJIa30M C MCIOJIb30BaHUEM KOMITBIOTEPHBIX
TIPUJIOYKEHUM ZIJIsi OTIpe/ie/ieHusT TI0IoXKeHHs1 HebeCHBIX 00BeKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIe co3Be3/is CeBepHOro MoJyliapus U sipKue 3BE3/bl.

HabmtozneHus B Teneckort JIyHbl, raHeT, Meunoro I[TyTu.

O06o0maromee MOBTOpeHUE

Ponb (u3Mku UM acCTPOHOMUM B SKOHOMUUECKOW, TeXHOJOTHYEeCKOH,
COLIMA/ILHOM U 3TUYeCcKoU cdepax [esTeTbHOCTU YeioBeKa, POJib U MeCTO (PU3UKHU
1 aCTPOHOMUU B COBPeMeHHOI HayuHOM KapTHHe MHpa, PoJib (hU3UUeCcKol Teopuu
B (OpMUDOBaHUMU TIpEACTABJIEHUM O (PU3NUECKONW KapTUHe MHpa, MecTo
(bu3MuecKoi KapTUHbI MUpPA B 00IleM psily COBPEMeHHBbIX eCTeCTBeHHO-HayUHbIX
TMpe/ICTaB/JIeHUM O TIPUPOJE.

MexnpegMeTHbIe CBSI3H

N3yuenune Kypca ¢u3nku 6a3oBoro ypoBHs B 11 Kiacce OCYIeCTB/ISIETCS C
YUYETOM COZiepKaTebHbIX MeXIIPeAMETHBIX CBSi3ed C KypCcaMU MaTeMaTHKH,
buonoruy, XuMuH, reorpadyy ¥ TeXHOJOTHH.

MesicnpeOmemHble noHAMus, CBSI3aHHbIE C W3yYe€HHWEM MEeTO/0B Hay4HOro
MO3HaHUA: SIBJIeHWe, Hay4HbId (pakKT, TUIoTe3a, (Pu3rueckas BeIMYMHA, 3aKOH,
Teopusi, HabrOZieHNe, SKCIIepUMEeHT, MO/leTMpOBaHUe, MO/le/b, U3MepeHue.

Mamemamuka: pellleHWe CHUCTeMbl ypaBHEHUM, TPUTOHOMETPUYECKHE
(YHKLUMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETpHUYEeCKOoe
TOXK,eCTBO, BEKTOPbl ¥ UX IPOEKLIMM Ha OCU KOOPZMUHAT, CJIOKeHHWe BeKTOPOB,
MTPOM3BO/HBbIE 3/IeMEeHTapHBIX (YHKI[UH, TIPU3HAKK I10I00UsT TPEYro/IbHHUKOB,
orpe/iesieHue TIIOIIA U MJIOCKUX GUryp u o6béma TeJt.

Buonoeus: 3/eKTpUYeckue SIBJIeHHWsS B JKUBOW TIpUpofie, KojebaTesbHbie
[IBIDKEHUSI B )KUBOU TMPHUPOJe, ONTUUECKHEe SIBJIEHHS B )KUBOW MPUPO/E, AeHCTBUE
pajyaLy Ha )XUBble OPraHU3MBl.

Xumus: CTpoeHue aTOMOB U MOJIEKYJ1, KPUCTa/lJInuecKasi CTPYKTypa TBEpPAbIX
TeJ, MeXaHu3Mbl 00pa30BaHMSI KPUCTA/UIMUECKOW PpeIIETKU, CIeKTpasbHbIMI
aHasms.

TI'eoepacpusi: MarHuTHBlE TOAKOCa 3eM/d, 3ajle)kKM MarHuTHBIX Py,
(boToCHEMKA 3eMHOM MOBEPXHOCTH, TIpe/iCKa3aHUe 3eM/IeTPSICeHUH.

TexHono2uA: JUHUM 37eKTporepezay, reHepaTop IlepeMeHHOr0 TOKa,
JIeKTpOo/BUraTe/lb, UHAYKLMOHHasA Ileub, pajap, paJUOIpUEMHUK, TesleBU30p,



aHTeHHa, TesedoH, CBU-meub, MpPOEKIJMOHHBLIM anmnapaT, BOJIOKOHHAsl OITUKaQ,
conHeuHasi batapest.



INTAHUPYEMBIE PE3YJ/IBTATbI OCBOEHUSA IIPOI'PAMMBI IIO
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUSA

OcBoenune yueOHOro mnpeaMera «@PH3MKa» Ha YPOBHE CpeJHEro O0O0Iero
obpa3oBanust (6a30BbIli YPOBEHb) JO/DKHO 00eCreunTh AOCTHKeHUe ClieyHOIX
JTMYHOCTHBIX, METAINpPeIMEeTHBIX U MPeJIMETHBIX 00pa30BaTe/IbHBIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IbTATBI

JINYHOCTHBIE pe3ynbTaThl OCBOeHUs yueOHOro mpeaMera «DU3rKa» A0/DKHbI
OTpPa)KaTb T'OTOBHOCTb M CHOCOOHOCTH OOYyUarol[UXCs PYKOBOJCTBOBAThHCS
c(hOpMUPDOBaHHOKM BHYTPEHHEM TMO3ULIMeN JIMUHOCTH, CUCTEMOW LIeHHOCTHBIX
OpWeHTallui, TIO3UTHUBHBIX BHYTPEHHUX  yOeXAeHH!, COOTBETCTBYIOIIUX
TPAIUI[MOHHBIM I[€HHOCTSIM POCCHHCKOTO OOII[eCcTBa, pacIIMpeHue >XU3HEeHHOTO
OMbITa Y OMbITA AESATeJIbHOCTA B TIPOLIECCe peann3aldd OCHOBHBIX HampaBeHUH
BOCITUTATEIbHOU esITe/TbHOCTH, B TOM UMCJ/Ie B YaCTH:

1) rpa)K/JaHCKOr0 BOCIMTAHUA:

c(OpMHUPOBAHHOCTH TPAYKJAHCKOM MO3ULIMK 00yUaroIerocst Kak akTUBHOTO U
OTBETCTBEHHOTO UjleHa POCCUHCKOTO 00IIleCcTBa;

MIPUHSATAE  TPAAMLIMOHHBIX  0OI[ede/ioBeUeCKMX T'yMaHUCTUYECKUX U
JleMOKpaTUUYeCKHX LIeHHOCTew;

TFOTOBHOCTb BECTH COBMECTHYIO [1eSTe/IbHOCTb B WHTepecax TpaKZaHCKOTO
o011iecTBa, yuacTBOBaTh B CaMOYIIpaB/ieHUU B 06pa3oBaTe/IbHOM OpraHu3alivy;

yMeHHe B3auMO/IeiCTBOBATh C COL[MaTbHbIMU UHCTUTYTaMU B COOTBETCTBUH C
YX (YHKLHMSMU U Ha3HaUeHUeM;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOU [1eATe/IbHOCTH;

2) IaTPUOTHUYECKOT0 BOCTIMTAHMS:

c(hOpMHPOBaHHOCTb POCCUMCKOMU rPaXK/IaHCKOMU WJIeHTUYHOCTH,
MaTprUoTH3Ma;

LIEeHHOCTHOe OTHOIIIeHWe K TOCy[apCTBEHHbIM CHUMBOJIaM, [JOCTHKEHHUSM
POCCUHCKUX YUEHBIX B 00/1aCTH GU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHPOBaHHOCTb HPABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 MTOBe/IeHUS;

CrIoCOOHOCTh OlIeHHMBaTh CUTYalMi0 W TPUHUMATb OCO3HAHHBIE peIIeHus,
OPUEHTUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHbIE HOPMbI U LIEHHOCTU, B TOM YHUC/Ee B
JeATe/IbHOCTH YUEHOr0;

OCO3HaHWe JIMYHOTO BK/1a/ja B IOCTPOEHUe YCTOWUMBOTo Oyyliiiero;

4) 3CTeTU4YeCKOro BOCIIUTAHUSA:

3CTeTUUECKOe OTHOIIIeHUe K MUPY, BK/IH0Yasi 3CTETUKY HayuHOTO TBOPYECTRBa,
TIpUCYIIero (pu3nueckoi HayKe;

5) TPYAOBOro BOCIUTAHMSA:



VMHTepeC K pas/uuHbIM cdepam npodecCUOHaTbHOU [eATebHOCTH, B TOM
yKC/ie CBSI3aHHBIM C (PU3UKOM U TeXHUKOW, yMeHUe COBepllaTh 0CO3HAaHHbIN BbIOOD
Oyayiileii mpodeccuu U pealrM30BbIBaTh COOCTBEHHbBIE KHU3HEHHbIE TI/IaHbl;

TOTOBHOCTb U CITOCOOHOCTh K 006pa30BaHMIO M caM00Opa3oBaHMIO B 001acTH
(h13UKY Ha TIPOTSDKEHUU BCeU JKU3HY;

6) 3K0/10rMuecKoro BOCIUTAHUA:

c)OpPMUPOBAHHOCTb 3KOJIOTUYECKOW KYJbTYphbl, OCO3HaHHE TJI06aTbHOTO
XapakTepa 3KOJI0ruueckux mpobsem;

TJIaHMPOBaHUE U OCYIL[eCTB/IeHUE JeMCTBUM B OKPYKalolllel cpefie Ha OCHOBE
3HaHWS 1jeJield yCTOMUMBOIO Pa3BUTHS Ue/lI0OBeueCTBa;

pacllivpeHye OIbITa JeATebHOCTH SKOJOTMUeCcKON HarpaB/eHHOCTU Ha
OCHOBe UMEIOIIUXCs 3HaHUH 10 (PU3KKe;

7) 1leHHOCTH HAay4YHOT'0 MO3HAHUA:

c(hOpMUPOBAHHOCTL MHPOBO33D€HHs], COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3NUECKOM HayKU;

OCO3HaHWe 1[eHHOCTU Hay4yHOW [lesTe/IbHOCTH, TOTOBHOCTb B TpoLiecce
v3yueHusi (U3MKA  OCYLeCTBJSATb  TPOEKTHYHD M  MCC/Ie[0BaTeNbCKYIO
JlesiTeTbHOCTh UHAUBUAYATBLHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHUBEPCA/TbHbIE yUeOHbIe AeiiCTBUSs
Bba3oBble jloruyecKue AeiCTBUA:
CaMOCTOsITe/IbHO ~ (OpMy/nMpOBaTh W aKTyaJu3upoBaTh  mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
orpefieNiiTh 1ieJid JesiTeJIbHOCTH, 3aJilaBaTh TlapamMeTpbl U KPUTEepUU UX
JIOCTVDKEeHUS;
BbISIB/IATb  3aKOHOMEDHOCTM W  TPOTHMBOpeUMss B  pacCMaTPUBaeMbIX
(bU3uUeCcKuX SIBIEHUSX;
pa3pabaThiBaTh TUIaH pelleHys MpobemMbl C YUETOM aHaIM3a WMEIOL[UXCS
MaTepHaIbHBIX U HeMaTepUabHBIX PeCypCOB;
BHOCHUTh KOPPEKTHBBI B [IeSITe/IbHOCTb, OI[eHUBAaTh COOTBETCTBHE Pe3y/IbTaTOB
1[e/IsIM, OLIeHUBaTh PUCKH TIOC/IeICTBUN JesITe/IbHOCTH;
KOODAWHUPOBaTh Y  BBITIOJIHATH paboTy B  YCAOBUSX  peayibHOTO,
BUPTYabHOTO0 1 KOMOMHUPOBAHHOT'O B3aMMO/IeNCTBYS;
pa3BHBaTh KpeaTUBHOE MBIILIJIEHHe TIPU pellieHUH KU3HeHHBIX npobiiem.
Ba3oBbie ucc/iefoBaTe/IbCKHe JedCTBUSL:
B/afieTb HAy4YHOM TePMUHOJIOTHeM, KIHUeBbIMUA TOHSATUSIMA U MeTOZaMU
(bu3rueckKou HayKu;
BJIafleTb HaBbIKaMU yueOHO-UCC/eloBaTeTbCKOW 1 TIPOEKTHOU JesiTe/IbHOCTU
B 00/actv pu3MKM, CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CaMOCTOSITe/TbHOMY TTOHCKY
METO/IOB pellieHus1 3ajau (hU3MUYeCKOro CojfiepyKaHHsl, TIPUMEHEHHI0 pa3/InuHbIX
MeTO/IOB TT03HaHMS;



B/aZleTb BUAAMU JeITeTbHOCTA 10 TIOJy4eHUI0 HOBOIO 3HAaHHUs, €ro
VHTepripeTaliiy, TIpeoOpa3oBaHUI0 W TIPUMEHEHWI0 B pa3MUHbIX y4yeOHbIX
CUTYyaLUsiX, B TOM UMCJIe TIPU CO3Z,aHUU yueOHBIX TPOEKTOB B 00/1acTH (PU3HKY;

BLISIB/ISITH IPUUYMHHO-C/Ie[ICTBEHHbIE CBSI3M W aKTyaJM3UpOBaTh 3afauy,
BBIIBUTATh TUIOTe3y €€ pelleHusi, HaXOAUTb aprymMeHTbl [Jis J0Ka3aTe/bCTBa
CBOUX YTBEp>K/l€HUH, 3a/laBaTh MapamMeTpbl U KpUTEPUH pelLleHus;

aHa/IM3UpOBaTh TOJyYeHHble B XOJle pelLleHus 3aJaud pe3yJbTaThl,
KPUTHUECKU OLIeHUBAaTh UX [JOCTOBEPHOCTb, IPOTHO3MPOBATh M3MEHeHHe B HOBBIX
yCJIOBUSIX;

craBUTh U (OpPMYIUpPOBaTh COOCTBeHHbIe 3aZiaud B 0Opa3oBaTebHOM
JlesITeIbHOCTH, B TOM UMCJIe TIPU U3YYeHUU (PU3UKY;

JlaBaTh OLIeHKY HOBBIM CUTYaL[UsiM, OLIeHHBaTh MPUOOPETEHHDIN OTIbIT;

yMeTb TIePeHOCUTb 3HaHUsi 10 ¢u3MKe B TMpaKTUUecKyr 00/acTb
JKU3HeleATebHOCTY;

yMeTb UHTeTPHUPOBaTh 3HAHKS U3 Pa3HbIX MpeJMeTHBIX 0b/acTel;

BBI/IBUraTh HOBbIE UJIeU, TIpeJjlaraTb OpUrMHa/IbHbIe TIOJX0AbI U PeLleHMs;

CTaBUTh MPoO/IeMbl U 3a/jauu, [JOMyCKatolllye ajbTepHaTUBHbIE pellleHusl.
Pabora c uapopmanmeii:

B/Ia/leTh HaBbIKaMU TOy4YeHUss MHPOpPMaLu (PU3NUecKoro cofep)kKaHus U3
VCTOYHHUKOB Ppa3HbIX TUIIOB, CaMOCTOSITEJIbHO OCYILeCTB/SATh TIOMCK, aHasu3,
cUCTeMaTU3aldi0 U UHTepripeTaluio HMHGOpMalMd pas/MuHbIX BUAOB U (hopMm
TIpe/iCTaB/IeHMUS];

OL|€HUBATh JI0CTOBEPHOCTh MH(OPMAaLUY;

WCIO0/Ib30BaTh  CpeAcTBa  WHGOPMALMOHHBIX W KOMMYHUKALMOHHBIX
TeXHOJIOTUMA B pellieHUd KOTHUTHMBHBIX, KOMMYHUKAaTHUBHBIX U OpraHU3al[MOHHBIX
3ajau C cobsoseHreM TpeOOBaHWM JPrOHOMHMKH, TeXHUKH 0e30MacHOCTH,
TUTHeHbl, pecypcocOepe)keHUs, TIPaBOBBIX W  ITUYECKMX HOPM, HOPM
vHbOpMaILMOHHOM 6e30macHOCTY;

Co3/laBaTh TEKCThl (DM3UUECKOTO COJiep)KaHusi B paslMuHbIX (opMartax C
yuéTOM Ha3HaueHHsi MHGOPMALUU U Lie/ieBo ayJUTOPUU, BLIOMPasi ONITUMAa/TbHYIO
¢bopMy npe/icTaB/ieHUsI U BU3ya/M3allUu.

KoMMyHUKaTHBHbIE YHUBEPCA/TbHbIE YUeOHbIe JeHCTBHUS:

OCYIIIeCTB/ISATEL 00IIeHre Ha YPoKax (hHM3UKH U BO BHEYPOUHOM [lesiTeTbHOCTH;

pacrio3HaBaTh TMPEANOCHUTKA  KOH(JIUKTHBIX CHUTyallud Y CMArYaTh
KOH(/TUKTHI;

Pa3BEPHYTO W JIOTUUHO HW3/laraTb CBOIO TOYKY 3PEHHs C WCIIOb30BaHUEM
SI3bIKOBBIX CPEe/ICTB;

MOHUMAaTb Y WCIMO/b30BaTh MPEUMYIeCTBa KOMaHJHOW W WHAWBU/Ya/TbHOU
paboThI;

BbIOMpaTh TeMAaTUKy W MeTO/bl COBMECTHBIX [eHCTBUM C YUuéTOM OOLUX
WHTEPeCcOB U BO3MOKHOCTeH Ka)K0ro usieHa KOJI/IeKTHBa;



MpUHUMAaThb L€ COBMECTHOM  [leATeJIbHOCTH, OpraHvM30BbIBaTb U
KOODZMHUPOBATh [IeUCTBUS MO €€ [NOCTWKEHHWIO: COCTaB/SATh IUIaH [EeMCTBUM,
pacrpefiesiiTb pojid C Y4Y€TOM MHEHU Y4YaCTHUKOB, OOCY>XJaTb pe3yJbTaThbl
COBMECTHOU paboThI;

OLIeHMBaTb KauyeCTBO CBOETO BK/aJa M KaXJOro ydaCTHHKa KOMaH/bl B
00111t pe3ysbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

rpejjiaraTb HOBbIe TIPOEKTHI, OLIEHWBAaTb HJed C TMO3ULUU HOBU3HHI,
OPUT'MHA/IBHOCTH, NIPAKTUYECKON 3HAYMMOCTH;

OCYLIEeCTB/IATh TIO3UTHBHOE CTpaTernyeckoe IIOBeZileHWe B Pas3IU4YHBIX
CUTYaI[UsX, TIPOSIB/ISITE TBOPUECTBO M BOOOpakeHHe, ObITH MHUITMATUBHBIM.

PeryisiTUBHbIe YHUBepCa/IbHbIE YUueOHbIe AeHCTBUS
Camoopranusanus:

CaMOCTOSITeJTbHO OCYILeCTB/SATh TI03HABAaTe/NbHYIO JiesiTeJIbHOCTh B 00/1acTu
GU3MKM U aCTPOHOMMHM, BBISIBJISITE TNPOOJIEMBbI, CTaBUTh W (POPMYJIUPOBAThH
coOCTBEHHBIE 33/1aUl;

CaMOCTOSITeJTbHO COCTaB/sATh TUIaH pellleHds] pacYéTHbIX U KaueCTBEHHBIX
3ajiay, T/IaH BBITIOJIHEHHS TTPAaKTHUeCKOoW paboThl C yUETOM UMEROIIUXCSI PeCYPCOB,
CcOOCTBEHHBIX BO3MOXKHOCTe! 1 TIPe/INIOUTeHHH;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsiM;

pacLIMpsTh paMKX yueOHOro rpeMeTa Ha OCHOBe JIMUHBIX TIPe/INoUTeHu;

Jlenatb OCO3HaHHbIM BbIOOP, aprymMeHTHpOBaTh ero, OpaThb Ha cebs
OTBETCTBEHHOCTbH 3a pellleHue;

OL|eHMBATb NTPUOOPETEHHBIM OIIBIT;

CrocoO6CcTBOBaTh (DOPMHUPOBAHUIO U TPOSIBJIEHUIO 3PYJUIMU B 00J1aCcTH
(131KM, OCTOSIHHO TMOBBILLIATH CBOM 00pa3oBaTe/bHbIN U KYJIbTYPHbIA YPOBEHb.

CaMOKOHTPO/Ib, 3MOLIUOHA/IbHbIA HHTE//IEKT:

[laBaTb OLIEHKY HOBBIM CHUTYyal[UsiM, BHOCUTb KOPPEKTUBBI B [1eTe€bHOCTD,
OLIeHMBAaTb COOTBETCTBUE Pe3y/bTaTOB LieJIsIM;

B/afleTb ~ HaBbIKAMW  [I03HaBaTelbHOM  pequieKCMM  KaK  OCO3HaHUS
COBepIllaeMbIX [JE€MCTBUM U MBIC/IMTENbHBIX [POLIECCOB, WX pe3y/JbTaTOB U
OCHOBAHUI;

WICTI0/Tb30BaTh TPUEMBI pedIeKCUM [I/Is1 OLIeHKW CHUTYal[iH, BbIOOpa BEPHOTO
pellieHus;

yMeTb OLIeHWBaTh PUCKH W CBOEBPEMEHHO IIPUHUMATh peIleHus I0 WX
CHIDKEHHUIO;

MPUHUMATh MOTHMBBI U apryMeHTbl [JPYyIMX TIpA aHa/in3e pe3y/bTaToOB
JesiTeIbHOCTH;

TIPUHUMATh Cebsi, TOHUMasi CBOM HeIOCTaTKU U JJOCTOMHCTBA;

MPUHUMATh MOTHMBBI U aprymMeHTbl [JPYyIMX TIpA aHa/iu3e pe3y/bTaToOB
JesiTeIbHOCTY;

TIpU3HaBaTh CBOE TPaBO U TMPaBO APYTUX Ha OIIMOKU.



B rmpoliecce AOCTW)XeHHs JIAYHOCTHBIX Pe3y/IbTaTOB OCBOEHMS MPOTrPaMMBbI
no ¢usmMke AJi1 ypPOBHS cpegHero oOiero o0pa3oBaHus y 0O0yuarommxcs
COBEpIIIEHCTBYETCS 9MOLIMOHA/TEHBIM WHTEJIIEKT, TIpe/IT0/1ar aFoIIiA
c(hOpMHUPOBAaHHOCTb:

CaMOCO3HaHUS, BK/TFOUAOITIEr0 CITOCOOHOCTh TOHUMAaTh CBOE 3MOIMOHATBHOE
COCTOSIHWe, BH/IETb HarpaB/IeHUs] pa3BUTHsI COOCTBEHHOM 3MOI[MOHATBLHOU Cdhepsl,
ObITH YBepeHHBIM B cebe;

CaMOpery/JMpoBaHusl, BKJIIOUAIOIIET0 CAMOKOHTPOJIb, yYMeHHe TIPUHHAMATh
OTBETCTBEHHOCTb 3a CBOE TIOBeZieHWe, CIIOCOOHOCTb  a/lalTHPOBaThCA K
IMOLIMOHA/IEHBIM U3MEeHEeHUSIM U TIPOSIBJIATH TUOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpeHHeH MOTHBALUY, BK/IIOUAIOI[eN CTpeM/IeHWe K JIOCTVPKEeHUIO 1e/Ti U
yCIiexy, OITHMH3M, WHUIIMATUBHOCTh, YMeHHe [elCTBOBaTh HCXOZAS W3 CBOMX
BO3MO>KHOCTeM;

IMIATUH, BK/IFOUAOIIe CTTIOCOOHOCTh MOHUMAaTh 3MOIMOHATbHOe COCTOSTHUE
IPYTUX, YyUWTHIBaTh €ro TP OCYIIeCcTB/IeHHWH OOIeHus, CroCcOOHOCTh K
COUYYBCTBUIO U COTIEPEKUBAHUIO;

CoLIMa/TbHBIX HaBBIKOB, BK/TFOUAIOIIUX CITIOCOOHOCTh BBICTPAaMBaTh OTHOIIIEHHS
C IPyTUIMHM JIIOJbMH, 3a00TUTHCS, TIPOSIB/ISITh MHTEPEC U pa3peliaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJ/IbTATHBI

K koHily obyuenuss B 10 Kjacce mpeAMeTHble pe3y/bTaTbl Ha 0a30BOM
YPOBHE JI0/DKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00YUArOIMXCST YMEHUM:

JIeMOHCTPUPOBaTh Ha TMpHMepax poJib U MeCTO (U3MKU B (POPMUPOBAHUU
COBPEMEHHOW Hay4YHOW KapTWHbI MHpa, B Pa3BUTHM COBPEMEHHOW TEXHUKU U
TEeXHOJIOTHH, B MPAaKTUUYECKOU [IeITeIbHOCTH JIFOJeH;

YUUTHIBaTh TpPaHULbl TIPUMEHEHUs] U3yUYeHHBbIX (U3NUYECKUX MOJeseu:
MaTepuasibHasi TOUKa, WHepljaibHas CUcTeMa OTCuéTa, abCOIFOTHO TBEPZOe TeJIo,
W/leajibHbIM ra3, MOJ|e/i CTPOEHHUs Ta30B, )XUAKOCTEW U TBEDP/BIX Tesl, TOUEUHbIU
3/IeKTPUUeCKU 3apsifi Py pellieHny (PU3nuecKux 3ajjay;

pacrio3HaBath (pu3nueckue siBjieHUs (TIPOIeCChl) U OOBACHATH WX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIeKYJ/IIPHO-KUHETUYECKOW TeOpHUU CTPOEHUs BelllecTBa U
57IeKTPOJAUHAMUKHU:  paBHOMEDHOE W PABHOYCKODEHHOE  TPSIMOJIMHEWHOe
IOBIDKeHWe, CBOOOJHOe TMajieHue Tes, [BIKeHHe TI0 OKPY)KHOCTU, WHEepIUS,
B3aMMo/eicTBre Tes, Auddy3us, OpOyHOBCKOe ABMKeHHWe, CTPOeHHe KUAKOCTel
Y TBEP/IbIX Tes, u3MeHeHre 00bEéMa Tesl MPY HarpeBaHWH (OX/IaXKAEeHUN), TETJIOBOe
paBHOBeCHe, VCllapeHue, KOHJeHCalys, IlaBjieHue, KpUCTa/l/iv3alus, KUIleHue,
BJIAKHOCTb BO3/1yXa, MOBBILIEHUE [jaB/ieHus ra3a 1Py ero HarpeBaHuU B 3aKPbITOM
cocyze, CBs3b MeXAy [apaMeTpamMy COCTOSHMS Tasa B U30IIpOLieccax,
371eKTpU3aLus TeJsl, B3auMO/JeHCTBUE 3apsIOB;

OIMUCHIBAaTb MeXaHWUeCKoe [BWKEHHWEe, WCIO/b3ysl (U3MdecKre Be/TMYUHbI:
KOOpJWHaTa, IyTb, [epeMellleHue, CKOPOCTb, YCKOpeHue, Macca Teja, CHUIa,
HUMILYJ/IbC TeJja, KWHeTUYecKas 3Heprus, oTeHLuanbHas SHeprus, MexaHuueckKas



paboTa, MexaHWuUecKasi MOIIHOCTb;, TIPM OIKMCAHWW TIPaBUBHO TPaKTOBAThb
(bU3MUecKUil CMBIC/T HWCIIO/Ib3yeMbIX BeIWYMH, WX 0003HaueHUsT W eJAUHMIIB,
HaxoAuTh (OPMYJIbI, CBSA3BIBAIOIIME JaHHYH (DHU3MUYECKYI0 BEMUYUHY C APYTUMU
BeJINUMHAMUY;

OMUCHIBaTh W3yUeHHbIe TerJIOBble CBOMCTBA TeJ U TeMJIOBble SIBEHUS,
WCIOb3ys (u3nueckue BeNMUMHBIL: [laBjieHWe Tra3a, TeMIiepatypa, CpefHsis
KUHEeTHUYeCKasi SHePrusi XaOTUUYeCKOro [IBWXKEHUsI MOJIEKYJ/I, CpeJHeKBaipaThYHast
CKOPOCTb MOJIEKY/, KOJIMUECTBO TeIIOThI, BHYTPEHHSSI 3Heprus, paboTa rasa,
KO3((GULIMEHT TMO0JIe3HOTO [EeHCTBUSI TeIJIOBOTO JBWraTessi; TPU OMHCAaHUU
MpaBU/IBLHO TpaKTOBaTh (DU3UUECKUN CMBIC/ MCMOJb3YeMbIX BeJWUYWH, WX
0003HaueHHsT W €eJWUHUIIbI, HAXOAWUThb (OPMYJIbI, CBSI3bIBAIOIHE JJAHHYIO
(hr3UUeCcKyro BeJTMUUHY C APYTUMU BeJIUUMHAM;

OMUCHIBaTh U3yUYeHHbIE 3JIeKTPUUYECKUE CBOMCTBA BellleCTBa U JIeKTPUUeCKHe
siBjieHUst (TIPOLIeCChI), UCIO0Jb3ys (PU3ruecKre BeTUUUHbI: 3JIeKTPUUeCKUM 3apsi,
3/IeKTpUUeCcKoe T0jie, HaMpPsKEHHOCTh T10JIsl, MOTeHIMasl, pa3HOCTh MOTeHLUAJIOB,;
MpU OMNUCAHUM TIPAaBWJIBHO TPAKTOBAaTh (PU3UUECKUM CMBIC/ HCIOIb3yeMbIX
Be/IMUMH, MX 0003HaueHWs W eJUHUIIbI; yKa3biBaThb (HOPMYJIbI, CBSI3bIBAOIIIMe
JlaHHY10 (hU3MYeCKyro BeJIMUUHY C APYTUMU BeJTMUMHAMY;

aHa/M3MpoBaTh (PU3UUeCKUe MPOLECChl U SIBJIEHUs, WCIOb3ysi (U3UUecKue
3aKOHbBI U TIPUHLWIIBL: 3aKOH BCeMUPHOTro Tarotenus, I, 11 u III 3akonbl HbroTOHa,
3aKOH COXpaHEHUsI MeXaHWUeCKOW SHepruM, 3aKOH COXpaHeHHUsI WMITYJIbCa,
MPUHLUIT CyTEepPIO3ULIMM CWI, TIPUHLUIT PaBHOMPABUSl WHEpLUalIbHBIX CHUCTEM
OTCUéTa, MOJIEKY/ISIDHO-KUHETUUECKYI0 TEOPDUI0 CTDOEHHs BelleCTBa, Ia30BbIe
3aKOHBI, CBSI3b CpeJlHe KMHETUYEeCKOW SHEePIUM TerIOBOTO ABWKEHUSI MOJIEKYJT C
abCoJIIOTHOM TeMriepaTypoi, MepBblii 3aKOH TepMOJMHAMUKH, 3aKOH COXpaHEeHUs
3/IeKTPUUYECKOr0 3apsifia, 3akoH KysioHa, mpu 3TOM pa3/iduath CJAOBECHYIO
(hOpMy/IMPOBKY 3aKOHa, €ro MaTeMaTH4YeCKOe BbIpaKeHWe W YCJIOBUS (TPaHULIbI,
00J1aCcTH) IPUMEHUMOCTH;

OOBSICHITH OCHOBHBIE TIPUHI[UAIIBI ~ JEMCTBUS  MaIllMH, TPUOOPOB U
TeXHUUECKHUX YCTPOMCTB; pa3/MuaTh YCIOBUS WX 0e30MacHOTO WCITOb30BaHUS B
MOBCeIHEBHOM >KU3HY;

BBITIO/THATh 9KCIIEPUMEHTBI [0 MCCAe[0BaHUI0 (PU3NUECKUX SBAEHUW U
MpOLIECCOB C WCMOJIb30BaHWEM TIPSIMbIX M KOCBEHHBIX W3MEDEeHUM, MpPU 5TOM
dbopMymipoBath TpoOneMy/3ajjauy W TUIOTe3y yueOHOro SKCIIePUMEHTa,
cobuparh yCTAaHOBKY W3 TMPeJIOKEHHOTO 00O0pYy/I0BaHUs, TIPOBOJAUTL OMBIT M
(hopmyIMpoBaTh BLIBO/IbI;

OCYILIeCTB/ISITh MPsIMble U KOCBEHHbIe M3MepeHUs] (PU3NUecKUX BeIMUrH, TIpU
3TOM BBIOMpaTh ONTUMA/LHBIM CIIOCOO W3MepeHHsT W MCIO/b30BaTh U3BECTHBIE
MeTO/Ibl OL|eHKH MOTPeIIHOCTeN U3MepeHUl;

WCC/ef0BaTh  3aBUCUMOCTA  MeXJy  (GU3UUeCKUMU  BeJIMUYMHaMU  C
WCI0/Ib30BaHWEM TIPSIMbIX W3MepeHul, MpH 3TOM KOHCTPYHWPOBaTh YCTaHOBKY,
(UKcupoBaTh pe3y/bTaThl IMOTYUYEHHOM 3aBUCUMOCTU (PU3WUYECKUX BeJMUYMH B
BU/e Tabuil U TpadrKoB, Ae/iaTh BBIBO/BI IO pe3yibTaTaM UCC/IeJ0OBaHUS;



cobrofaTh MpaBwia 6e3ormacHOro Tpy/a IpH MPOBeJeHUH UCC/ieJOBaHUM B
paMKax ydeOHOro 3KCriepuMeHTa, yueOHO-MCC/Ie/oBaTe/IbCKOM UM TMPOEKTHOM
JesiTeIbHOCTU C UCII0/Ib30BaHUEM W3MepHUTebHbIX YCTPOMCTB U J1abopaTOPHOTO
00opy/10BaHus;

peliatb pacyéTHble 3aZlaud C SBHO 3aJaHHOU (PU3UUECKOW MOJEbIO,
WCI0JIb3ysl (hri3nuecKue 3aKOHbI U TPUHLIUIBI, HA OCHOBE aHa/iu3a YCI0BUS 3a7jaun
BLIOMpaTh (PU3NUECKYIO MOJe/b, BhIIeNSTh (PU3NUeckre BeJIMUMHBI U (OPMYJIbI,
HeoOXo/ilMMble [7Isi €€ pellleHus, TIPOBOUTh PACUéThl U OLIEHWBaTh PeaslbHOCTb
TM0JIyUeHHOT0 3HaueHus1 (PU3UUeCcKoi BeJTMUMHbI;

pellaTh KaueCTBeHHbIe 3a/lauk: BLICTPAauBaTh JIOTMUYECKU HEPOTUBOPEUHBYIO
LIEMIOYKY PacCy>XJeHWM C OMOpOM Ha W3y4YeHHble 3aKOHbI, 3aKOHOMEDHOCTH U
dbusrueckue siBJIeHUS;

UCTIONb30BaTh  TPU  pellleHud  y4eOHBIX  3a3lad  COBpPeMeHHbIe
vH(OpMal[MOHHbIe TEXHOJIOTUM [Jisl TIOUCKa, CTPYKTYPUPOBAHUSI, UHTepIpeTalyn
Y TIpe/ICTaB/IeHUs YueOHOM M Hay4YHO-TIONY/ISPHOM WHGOPMAIWH, OTyUueHHOH 13
pa3IMYHbIX UCTOUYHUKOB, KDUTUUECKU aHA/IM3UPOBAaTh MOTyyaeMyro MH(OPMaLUIO;

TIPUBO/IUTH TIPUMEPhI BK/Ia/la POCCUNUCKUX U 3apy0OeXXHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OObsCHeHHe TIPOL[eCCOB OKPY>Kalolllero MHpa, B pa3BUTHe
TeXHUKHU U TeXHOJIOTHH;

WCI0/Ib30BaTh TeOpeTHMYecKre 3HaHusl MO0 (M3MKe B MOBCEJHEBHOW >XU3HU
Jst obecrieueHys 6€30TMaCHOCTH TIPU O0pallleHUH C MpUOoOpaMyu U TeXHUUYECKUMU
yCTPOMCTBAMH, [ijIsi COXPaHeHHs 3/10POBbsi U COOJIIO/IeHHsI HOPM 3KOJIOTHYeCKOro
MOBe/JIeHUs1 B OKPY Kalolllel cpe/ie;

paboTaTb B Tpymre C BBIMOTHEHWEM PAa3/UYHBIX COL[MAJbHBIX pPOJiei,
MJIaHUPOBaTh pabOTy TPYIbl, paLMOHAJbHO pacripefiefisiTb 0053aHHOCTU U
TIJIAHUPOBATh JleTe/lbHOCTh B HECTAHJaPTHBIX CUTYyalUsiX, a[leKBaTHO OLIeHWBATb
BKJIa/l K&)K/IOTO U3 YYaCTHUKOB I'PYTIIHI B pellieHHe pacCMaTpUBaeMOU Mpo0/ieMbl.

K koHIy obyuenus B 11 Kjacce mpeaMeTHble pe3y/bTaThl Ha 0a30BOM
YPOBHe ZI0/KHBI OTPa)kKaTh CPOPMUPOBAHHOCTD Y 00yUaroIUXCsi YMeHUH:

JeMOHCTPUPOBaTh Ha MpHUMepax pojib U MecTO (U3UKU B (HOPMUPOBAHUU
COBpeMeHHOM HayyHOM KapTHWHBI MHpa, B pPa3BUTHH COBPEMEHHON TeXHUKU U
TeXHOJIOTUM, B TIPAKTUUECKOHN [eATebHOCTH JI0/el, 11eIOCTHOCTh U eJUHCTBO
(pr3MUeCcKOU KapTUHBI MUDa;

YUUTHIBaTb TpaHUI[bl TIPUMEHEeHUs] W3yueHHbIX (U3UUeCKUX Mo/leseit:
TOUEYHbIN 3/IeKTPUUECKUM 3apsijl, Jyd CBeTa, TOUEUHbII NCTOUHUK CBeTa, si/iepHast
MoJleflb aTOMa, HYKJIOHHas MoOJie/lb aTOMHOIO siipa NP pelleHuu (PU3NYeCKuX
3ajay;

pacrio3HaBath (pu3nueckue siBjieHUs (TIPOIeCChl) U OOBACHATh WX Ha OCHOBE
3aKOHOB 3/IeKTPOJJMHAMUKU U KBAaHTOBOW (DM3UKU: 3/IeKTpUUeCcKasi MPOBOAUMOCTD,
TeI/I0OBOe, CBETOBOe, XWMHUUeCKOe, MarHUTHOe [eWCTBUSl TOKa, B3aUMO/IelCTBUe
MarHuTOB, 9J/IeKTPOMarHuTHasi WHAYKLUS, [eWCTBUe MarHUTHOrO TOJsl Ha
TIPOBOAHUK C TOKOM M [BVWKYILMWCS 3aps[, 3/IeKTPOMarHUTHbIe KosjebaHusi U
BOJIHBI, TIPSIMOJIMHEMHOE paclpoCTpaHeHWe CBeTa, OTpakeHue, MpeoMJIeHue,



vHTepdepeHIus, gudpakiys U TOJMApU3alUsg  CBeTa, [AWCIepCUst CBeTa,
tdboTtoanekTpruueckuii 3¢ dekT (boTo3(deKT), CBeTOBOe iaB/leHre, BOSHUKHOBEHHE
MUHEeNYaToro CrekTpa aToMa BOJIOpPOJia, eCTeCTBeHHas U UCKYCCTBeHHast
Pa/IM0aKTUBHOCTh;

OIMUChIBaTh H3yuyeHHble CBONCTBA BellecTBa (3/€KTpUUeCKHe, MarHUTHBIE,
ONTUYECKHe,  3JIeKTPUUYECKYyl0  TMPOBOAMMOCTb  pa3IUuHbIX  Cpel) |
3/IeKTPOMarHuTHbIe siBjieHUsl (TIPOL[eCChI), MCMOJb3ys (u3uUeckrie BeJUUMHbI:
3/IeKTPUUECKUM 3apsijl, CUla TOKa, 3JIeKTpUUeCKOoe HarmpsbKeHue, 3/IeKTpuuYeckoe
COTIPOTHB/IEHWe, PA3HOCTb TOTEHIIMA/IOB, 3JIEKTPO/BIIKYINas Cha, paboTa TOKa,
WHAYKIMsS MarHUTHOTO TMOJisi, cujla Amrepa, cuia JlopeHlla, WHIYKTUBHOCTb
KaTYIIKWA, SHeprusi 3/JeKTPUUYecKOro M MarHWUTHOTO TI0jieM, TepuoJ; U YacToTa
Konebanuii B KosiebaTeslbHOM KOHTYpe, 3apsii W CWia TOKa B Tpoijecce
TapMOHMUYECKUX 3JIEKTDOMAarHUTHBIX ~KoJjiebaHui, (OKyCHOe pacCTosiHue U
ONTUYEeCKasi CW/a JIMH3bl, MPUA OMUCAHUM TPaBUIBHO TPAKTOBaTh (H3UUeCKUI
CMBIC/T WCIIO/Ib3YeMbIX BeJWYMH, WX 0003HaueHWs] W eJUHUIlbI, YyKa3bIBaTh
dbopmysibl, CBs3bIBarOlMe JAaHHYH (U3UUECKYI0 BeJUUMHY C [JPYTMMHU
BeJIMUYMHAMUY;

OMUCHIBATL H3YyuYeHHble KBAaHTOBbIE SIBJIEHUSI U TPOLIECChl, MCMOJIb3YS
(u3nyeckre BeIMYUHBL: CKOPOCThb 3/IEKTPOMAarHUTHBIX BOJIH, [AJIMHA BOJHBI U
yacToTa CBeTa, SHePrus U UMMYJIbC (POTOHA, Mepro/ MoJypacajja, SHeprusi CBSI3u
aTOMHBIX $iJep, TNpPU OINWCAHUW TPaBWIbHO TPaKTOBaTh (PU3NUECKUM CMBIC/
WCTIO/Ib3yeMbIX BeJIMUMH, MX 0003HaueHHss W e[UHUILIbI, yKa3biBaTb (OPMYJIb,
CBSI3bIBAIOLME [JIJaHHYH0 (DU3UUECKYH) BeJWYMHYy C JDYTMMU BeJMYMHAMU,
BBIYMCJIATH 3HaUeHWe (PU3NUeCKOW BeJIMYUHBbI;

aHa/M3UpoBaTh (hHU3UUeCKHe TMPOIeCChl U SIBJIEHHUs, WCIIONb3ys (hH3nuecKue
3aKOHbI U TIPUHIUIILL: 3aKOH OMa, 3aKOHBI MOC/IeI0BaTe/IbHOTO U Tapasie/ibHOTO
Coe/IlMHeHUs TIPOBOJIHUKOB, 3aKOH J[[)Koynsi—/IeHila, 3aKOH 37€KTPOMarHUTHOMN
VHJYKIMY, 3aKOH TIPSIMOJIMHEMHOTO pacIlipoCTpaHeHusl CBeTa, 3aKOHbI OTpaKeHUsI
CBeTa, 3aKOHbI Mpe/IOM/IeHHs CBeTa, YpaBHeHUe OMHIITelHa A (hoTo3(hdeKTa,
3aKOH COXPaHeHWs] 3Hepruu, 3aKOH COXPaHeHWs UMITyJ/ibCa, 3aKOH COXpaHeHUs
3/IEKTPUUECKOT0 3apsi/ia, 3aKOH COXPaHeHWs MacCOBOI'0 YMC/Ia, MOCTy/AaThl bopa,
3aKOH Pa/IM0aKTUBHOIO pacra/ia, Mpy 3TOM pa3/iiuyaTh CJIOBECHYIO (DOPMYJ/IUPOBKY
3aKOHa, ero MaTeMaThyeckoe BbIpDA)KeHHWE W yCaoBUsA (TpaHUIlpl, 06acTh)
TIPUMEHHUMOCTH;

oripe/ie/isiTh HallpaB/ieHUe BeKTOpa WHAYKI[MYM MarHUTHOTO T0JIsi TIPOBOJHUKA
C TOKOM, CU/Ibl AMriepa U CUJibl JIopeHI|a;

CTPOUTb U OIMCBhIBaTh H300pakeHHe, CO37jlaBaeMoe TUIOCKAM 3epKajioM,
TOHKOMU JIMH30U;

BBITIOJIHATh 9KCIIEPUMEHTBI 110 HCC/Ae[0OBaHUIO (PU3NUECKUX SIBJEHUM U
MpOLIECCOB C HCIO/Ib30BaHHWEM TIPSIMBIX W KOCBEHHBIX W3MepeHui: Tpu 3TOM
dbopMynmvpoBath TpoOseMy/3ajjadyy W TUINOTe3y yueOHOTO SKCIIePUMEHTa,
cobuparh yCTaHOBKY W3 TMpeAJIOKeHHOTO O00O0pYy/0BaHUs, TPOBOJAUTH OMbBIT U
(hopMyIMpOBaTh BLIBO/IbI;



OCYIL[eCTB/ISITh MIPSIMble U KOCBeHHbIe M3MepeHHsl (PU3NUeCKrx BeTMUuH, MpU
3TOM BbIOMpPATh OINTHMAJbLHBINM CIOCOO W3MepeHUsI M MCI0J/Ib30BaTh M3BECTHbIE
MeTO/IbI OLIeHKH TOTPeIHOCTe U3MepeHUl;

HCC/Ie[IoBaThb 3aBUCMMOCTH (PU3WUECKHMX BeJMUMH C UCI0J/Ib30BaHUEM
MpsSIMbIX U3MEPEeHUM: TMpU 3ITOM KOHCTPYHMPOBaTh YCTaHOBKY, (DHUKCHPOBATh
pe3y/bTaThl MMOTYYeHHON 3aBUCUMOCTH (H3WUECKHUX BEWMUWH B BHje TaO/IWI] U
rpa(MKOB, /ieJIaTh BLIBOABI 10 Pe3y/ibTaTaM UCCJie/I0BaHUS;

cobstofaTh mpaBuia 6e30macHOro Tpy/a MpU MPOBeleHU UCC/IeIoBaHU B
paMKax y4yeOHOro 23KCTiepuMeHTa, yueOHO-MCC/IefoBaTe/IbCKOM U TPOEKTHOM
JesiTeIbHOCTH C UCIIO/Ib30BaHUEM W3MepHUTEeTbHBIX YCTPOWCTB W J1abopaTOPHOTO
obopy/10BaHus;

pelllaTb pacuéTHble 3aZlaud C SIBHO 3aJaHHOW (hM3UUeCKol Mo/erblo,
WCIoNb3ysl (hr3nyecKre 3aKOHbI U TIPUHLIUIBI, HA OCHOBE aHa/ivM3a YCJI0BUS 3a/iaun
BLIOMpaTh (PU3NUYECKYIO MOJe/ib, BhIAeNSTh (PU3ndeckre BeJMUMHBI U (OPMYJIb,
HeoOXouMble /i1 eé pellleHUs], TPOBOJUTL PacuéThl M OIleHWBAaTh PeasbHOCTb
MOJIy4YeHHOTr0 3HaueHus1 (r31ueCcKou BeJIMUMHbI;

pelllaTh KaueCTBEeHHbIE 33/laui: BbICTPAauBaTh JIOTUUECKU HEIIPOTUBOPEUUBYHO
L[e[I0YKY pacCy’K[eHUN C OMOpOM Ha U3yueHHble 3aKOHbI, 3aKOHOMEDHOCTH U
(busrueckue siB/IeHUS;

WCTO/b30BaTh  TPU  pellleHud  yuyeOHBIX  3a7ad  COBpEMEeHHbIe
VMH(OpMalMOHHbIe TEXHOJIOTUM [Jis TIOUCKa, CTPYKTYPUPOBAHUS, UHTEpPIpeTalyn
Y TIpe/ICTaB/IeHUs] yueOHOW ¥ Hay4YHO-TIONY/IIPHOM MHGMOPMaI|H, MOyUueHHOH 13
Pa3/IMYHbIX UCTOUYHUKOB, KDUTUUECKU aHA/IM3UPOBAaTh MOTy4aeMyro MH(OPMaLUIO;

OOBSICHSITH TIPUHLIUIIBI  J€MCTBUST MalllMH, TpUOOPOB U TeXHUYeCKUX
YCTPOMCTB, pa3MuaTh yC/I0BUS UX 6e30MacHOr0 WUCII0b30BaHUsI B TIOBCEIHEBHOM
JKU3HY;

TIPUBO/IUTH TIPUMEPHI BKJ/1a/la POCCUMCKUX U 3apyOeXKHbIX YUEHbIX-(PU3HUKOB B
pa3BUTHe HayKd, B OObSCHEHHe TIpPOIIeCCOB OKPY’Kalolllero Mupa, B pa3BUTHE
TeXHUKU U TeXHOJIOTUM;

WCII0/Ib30BaTh TeOpeTUUeCKre 3HaHUWSl MO (PU3vKe B MOBCEAHEBHOW >KU3HU
J1si obecrieueHus1 6e30MacHOCTH TPH OOpall[eHHH C MpUOOpaMu M TeXHUYECKUMHU
yCTPOMCTBAMH, [I/Isi COXPAHEHUs 3/I0POBbsSi U COO/MIO/IEHHST HOPM 3KOJIOTHYeCKOT0
TOBe/IeHUs] B OKPY Karolllel cpe/ie;

paboTatb B Tpymme C BBIMOTHEHWEM PA3/UUHBIX COI[HATbHBIX POJIeH,
TJIAHUPOBaTh pabOTy TpPYIbl, PAlMOHANIbLHO pacripefiefisiTh 005S3aHHOCTU U
MJIaHAPOBATh AEeSITe/IbHOCTh B HECTAaHZAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHUBAaThb
BKJIaJ] K&XX/IOTO M3 YUaCTHUKOB T'PYIIIILI B pellieHre pacCMaTpUBaeMoi TTpo0JieMbl.



TEMATHUYECKOE IVNTAHUPOBAHHWE

10 KITACC
Ko/muecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue
Ne (udposBbie)
pas/iesioB U TeM KontponbHbie | IIpakTuueckue
n/n Bcero o0pa3oBarTe/IbHbIE
NMPOrpaMMblI padoThI padoThI
pecypchbl
Pazgen 1. PU3UKA 1 METO/IbI HAYUHOI'O I[TIO3HAHUSA
11 ®du3uKa U MeTo/Ibl ’ bubmoreka IIOK
) HAy4YHOI'O MO3HaHUA https://m.edsoo.ru/7f41bf72
Wtoro no pa3peny 2
Pa3zpen 2. MEXAHUKA
bubnmoreka LJOK
21 Kunematika > https://m.edso0.ru/7f41bf72
bubmoreka [IOK
2.2 JluHammka 7 https://m.edsoo.ru/7f41b{72
23 3aKOHbI COXpaHeHUs B 6 1 1 bubmoreka LIOK
) MexaHUKe https://m.edsoo.ru/7f41b{72
Ntoro no pa3peny 18

Paszpen 3. MOJIEKYJ/IAPHASA ®U3NKA U TEPMOJNHAMUMKA

OcHOBBI
3.1 MOJIEKYJISIPHO- 9 1 Brbmaorexa [JOK
' y/p . https://m.edsoo.ru/7f41bf72
KUHEeTUUYeCKOUW Teopru
3.0 OcHOBBI 10 1 bubmmoreka IIOK
) TePMOJAUHAMHUKH https://m.edsoo.ru/7f41bf72
ArperaTHble
P bubmoreka [IOK
3.3 COCTOSIHUS Bell|eCTBa. 5)

®daz0BbIe TIepexo/Ibl

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



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

Wtoro no paszeny 24

Paspen 4. 9JIEKTPOJUHAMUKA

bubmoreka [IOK
41 IMEKTPOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72
[TocTostHHBIM
40 3/71eKTPUYECKUH TOK. 12 1 bubnuoreka LIOK
) ToKM B pa3nnyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Nroro no pa3peny 22
PesepBHOe BpeMmst 2
OBLIEE KOJIMYECTBO 68 3 3
YACOB I10 ITPOT'PAMME



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

11 K/TACC

KosmmnuecTBO yacoB

J/IeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ie/ioB Kontposabie | TIpakTHueckHe (udppoBbie)
I/ | ¥ TeM MPOrpamMMbl Bcero oOpa3oBare/IbHbIE
padoTsI padoThI
pecypchbl
Pazgen 1. SJIEKTPOJUUHAMUMKA
MarnuTHoe 1oJe.
1.1 OJIeKTPOMarHUTHas 11 1 3 Bubmioreka OK
) P https://m.edsoo.ru/7f41c97c
WHIYKIUS
Wtoro no pa3peny 11
Pa3zpen 2. KOJIEBAHUS 1 BOJ/IHBI
MexaHuueckue
2.1 BHe)IiTHEII\I/IaFEII//IIT:bIe 9 1 Bnbmiorexa [JOK
’ p https://m.edsoo.ru/7f41c97c
KosnebaHus
29 MexaHuyeckue v 5 1 bubmiorteka LJOK
) 3JIeKTPOMAarHUTHbIE BOJTHBI https://m.edsoo.ru/7f41c97c
bubnuoreka IIOK
2:3 Onruka 10 3 https://m.edsoo.ru/7f41c97c
Ntoro no pa3peny 24

Pa3gen 3. OCHOBBI CIIEIITMAJTIbHON TEOPUM OTHOCUTE/IBHOCTHU

OcHOBBI CrielaNIbHOU bubmoteka LIOK
3.1 4 1
TeOpUU OTHOCUTETLHOCTH https://m.edsoo.ru/7f41c97c
Wtoro no pa3peny 4
Pa3aen 4. KBAHTOBASA ®U3UKA
41 OneMeHTbI KBAaHTOBOM 6 bubnuoreka IIOK

OIITUKN

https://m.edsoo.ru/7f41c97c
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bubmoreka LIOK

4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c97¢
bubmoreka IIOK
4.3 ATOMHOE 5/ipO > https://m.edsoo.ru/7f41c97c¢
Nroro nio pasgeny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMUNH 1 ACTPODPU3INKUN

51 OJ1IeMeHTbI aCTPOHOMUU U 7 1 bubmoteka LIOK
) acTpodU3UKU https://m.edsoo.ru/7f41c97c
Wtoro no paspeny 7
Paszgen 6. OBOBITAIOIIEE IIOBTOPEHUE
bubmoteka LJOK
6.1 Obobujarouee nosTopere 4 https://m.edsoo.ru/7f41c97c
Wroro no pa3peny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68 4

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c




IIOYPOYHOE IVIAHUPOBAHUE

10 KITACC
KoinuecTBo uacos DJIeKTPOHHDBIE
Ne Tema ypoka KonTtposbHblie | IIpakTHueckue Aara nHu(poBLie
n/n Bcero HU3ydeHusi | oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypchl
®du3nKa — Hayka 0 [IpUpoje.
1 HayuHnbie MET(})’K bl nofﬂfmfﬂ 1 Bubmaorexa [JOK
ya A https://m.edsoo.ru/ff0c32e2
OKPY’Karolllero Mmupa
Posb 1 MecTo pU3MKM B
OPMHPOBAHWH COBPEMEHHOM
2 Sa quoI;I KapTUHBI 1\/?1/1 a, B 1 Bnbmorea LIOK
y Pv pa, https://m.edsoo.ru/ff0c33e6
MPaKTUUeCKOU [1eATe/TbHOCTH
nrojei
MexaHuyecKoe /IB>KeHUe.
OTHOCUTETBHOCTD
3 MeXaHUYeCKOro JABHKEeHUS 1 Bubmorea LOK
A ) https://m.edsoo.ru/ff0c3508
[TepemerrieHue, CKOpOCTb,
yCKOpeHue
4 PaBHOMEpHOE TIPAMO/IMHENHOEe 1 bubmmoreka LIOK
JBUKeHHe https://m.edsoo.ru/ff0c3620
PaBHOyCKOpeHHOe bubmoreka [IOK
5 - 1
MIPSIMOJIMHEMHOE IBU)KEHHe https://m.edsoo.ru/ff0c372e
CBoboziHOe TIafieHue.
6 Ycko SHI/IQ CB§60 HOT'0 1 Bnbmorexa LOK
P A https://m.edsoo.ru/ff0c39cc
rajieHust
KpuBomHeliHOe IBUKeHue.
P A N bubmmoreka [IOK
7 [BrxeHve MaTepuaIbHON 1

TOUYKH 1O OKPY>XHOCTH

https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
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[IpyHLMIT OTHOCUTE/IBHOCTH
lNamunes. HepuuanbHble

bubnuoreka IIOK

8 cucTeMbl oTcueTa. [1epBbiii https://m.edsoo.ru/ff0c3be8
3aK0H HbroToHa
Macca Tena. Cuna. I1puHyun
9 CyTIepriosuiiy cu1. Bropou bubnuoreka LIOK
3aKOH HberoTOHa 11s https://m.edsoo.ru/ff0c3be8
MaTepuaabHOM TOUKH
Tpetun 3akoH HbtoTOHa /17151 bubmoteka LIOK
10
MaTepHa/bHbIX TOUeK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO TSATOTEHUSI.
11 Cuna TSDKeCTI;I [TepBas Brbmorexa LIOK
L https://m.edsoo.ru/ff0c3d00
KOCMHYecKasi CKOpOCTb
12 Cwuna ynpyroctu. 3akoH ['yka. bubmmoreka IIOK
Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KospduuyeHt
TpeHus. Cusia COIpOTUBJIEHUS bubnuoreka IIOK
13
TPU ABW)XEHWUU Tejla B https://m.edsoo.ru/ff0c3f76
JKAJKOCTH WJ/IU rase
[ToctynaresibHOe U
BpalljaTe/bHOEe [IBU)KEHHe
14 abCoJTIOTHO TBEP/OTO TeJia. bubnuoreka IIOK
MowmeHT cuibl. [11eyo cumsl. https://m.edsoo.ru/ff0c41a6
YcioBUst paBHOBECHSI TBEP/IOTO
Tena
VmMiynbc MaTepuanbHOM TOUKH,
CUCTeMbl MaTepHUasbHbIX TOYEK.
15 Nwmnynbc CI/IJII:E) 3aKoH Bnbmorea LOK
y ) https://m.edsoo.ru/ff0c43d6
COXpaHeHH!s1 UMITYJIbCa.
PeakTuBHOE BMKEHUE
16 PaboTa 1 MOIIIHOCTb CHJIBI. bubmoteka LIOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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Kunertnueckas sHeprus
MaTepuanLHOi Touku. Teopema
00 M3MeHEeHUH KUHETHYECKOU
JHEPrUH

https://m.edsoo.ru/ff0c4502

17

[ToTeH1anbHasA SHEPrus.
[ToreHLManbHas 3Heprus
yIpyro geopMUPOBaHHON
npy>kuHsl. [loTeHanbHas
SHeprus Teja BOIU3U
II0OBEPXHOCTU 3eMJ/IU

bubnmoreka IIOK
https://m.edsoo.ru/ff0c461a

18

IToteHumanbHbIE U
HeIoTeHI[a/bHble CUIbl. CBSI3b
paboThI HEMOTEHIMAIBHBIX CUJT
C U3MeHeHUeM MeXaHUYeCKOU
SHEpPruy CUCTEMBI TeJl. 3aKOH
COXpaHeHHs] MexaHUueCKOM
SHeprum

bubnmoreka LJOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas paboTa
«WccnemoBanuie cBsizu paboThl
CHUJIBI C U3MEHEHHEM
MeXaHUUeCKOW SHepruu Tejia Ha
TIpUMepe PaCTSHKEeHHsT
PE3UHOBOTO KTy Ta»

20

KonTponbHast paboTa 1o Teme
«KnHemaruka. [luHaMuKa.
3aKOHbI COXpaHeH!sl B
MeXaHHKe»

bubmoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIe T10/I0’KeHUs
MOJIEKY/IIPHO-KMHeTUUeCKOU
Teopuu. bpoyHOBCKOe
JBrkenue. lugpdysus

bubmoteka LIOK
https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
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22

XapakTep ABWKeHUS U
B3aMMO/IEMCTBUS YaCTHI]
BellecTBa. Mozenu CTpoeHust
ra3oB, )KUJKOCTel U TBEPbIX
Tes

23

Macca mosekys. KomnuecTso
BeljectBa. [loctossHHas
Asorazpo

24

TerioBoe paBHOBecHe.
Temmiepatypa U eé usMmepeHue.
[Tkasa Temnepatyp Llenbcus

25

NneanbHbiii ra3 B MKT.
OcHoBHOe ypaBHeHue MKT

bubnmoreka LJOK
https://m.edsoo.ru/ff0c4fde

26

AGcoJtoTHast TemriepaTypa Kak
Mepa cpe/ilHeld KWHeTU4eCKOoM
SHepryu JIBWKeHUsI MOJIEKYJI.
YpaBHeHue MeH/jeseeBa-
Knaneipona

bubmoreka LJOK
https://m.edsoo.ru/ffO0c511e

27

3akoH [anbToHa. ['a30BbIe
3aKOHBI

28

JlabopaTopHast paboTa
«HccmenoBaHre 3aBUCUMOCTH
Me)Ky TlapaMeTpaMy COCTOSTHUSI
pa3pekeHHOT0 Ta3a»

29

W3ormporieccsl B WeanbHOM rase
U ux rpaduueckoe
Tpe/iCTaB/ieHHe

bubmoreka IIOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHss 3Heprus
TePMOJMHAMUYECKON CHCTeMbI
1 CIIOCOOBI €€ U3MEHEHHUsl.
KosnmuecTBo TeryioTe! ¥ paboTa.

bubmoreka LJOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

BHyTpeHHss 3Heprus
OJJHOAaTOMHOTI'0 W/iea/lbHOI o rasa

bubnmoreka IIOK

31 Brjgpt Tenuionepezan https://m.edsoo.ru/ff0c5¢36
Y 1e/ibHast TENI0€MKOCTh
BelllecTBa. KoyMuecTBO TerioThl bubmoteka LIOK
32
TIpY Teruionepezauve. https://m.edsoo.ru/ff0c5c36
ApmabaTHbIH TIporiecc
[TepBbIii 3aKOH TePMOJAUHAMUKU
33 u ego 3| I/IMEHQHI/IE K g Bubmioreka LIOK
P https://m.edsoo.ru/ff0c5efc
u3o0rporjeccam
HeobGpaTrMoCTh MpOIieccoB B
34 rpu c[)) e. Bropoii zaI]jOH Bubmaorexa [JOK
PHPOAE. p https://m.edsoo.ru/ff0c6230
TepMOIMHAMUKHU
35 [Tpunuun gencteus u KI1/T bubmoreka LJOK
TeTJIOBOM MalllHbI https://m.edsoo.ru/ff0c600a
36 [Mukn Kapxo u ero KII/]
37 OKonoruueckuie 1MpooeMbl
Ter/JI03HepreTUKU
OO6obmaromuii ypok
38 «Mon]fK JII;JIl Ha;};[()bmvl}(a Bnbmorea LOK
y/Ap ) https://m.edsoo.ru/ff0c6938
OCHOBBI TEpPMOIMHAMUKI
KoHTposnbHast paboTa o Teme
39 «MOerK st HI;H ¢usnka Bubmorexa [JOK
/AP ) https://m.edsoo.ru/ff0c6a50
OCHOBBI TepMOVUHAMUKI»
[Tapoobpa3oBaHue 1
40 KOIf eHé)a vsi. VicnapeHue u Bubmiorexa [JOK
A Tt P https://m.edsoo.ru/ff0c63b6
KUTIeHUe
41 AGcostoTHasi U OTHOCUTeTbHAst bubmoreka IIOK

BJ/I&’KHOCTB BO34YyXa.

https://m.edsoo.ru/ff0c64d8
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Hacebiniennsii nap

Tsepzoe Teso.
Kpucrammueckye 1 aMopQHbie
Tes1a. AHU30TPOIIHMsI CBOMCTB

bubmoreka LJOK

42 KpUcTasos. JKuakue https://m.edsoo.ru/ff0c65f0
KpucTaniibl. CoBpeMeHHbIe
MaTepua’Ibl
[TnaBneHue ¥ KpucCTa/uIA3aLusl.
43 Y penvHas Tennlz)Ta HJIaBJIe:I/IH Bubmorea LOK
A ’ https://m.edsoo.ru/ff0c6708
Cybnmmariust
bubmioreka LJOK
44 YpaBHeHue TerioBOro banaHca httns://m. edsoo ru/ff0c6820
OJIeKTpr3aLus Tesl.
45 BﬂeKTpI/Iqe]iKHﬁ 3apsz. [Ba Bubmaorexa [JOK
P PAA. https://m.edsoo.ru/ff0c6bcc
BU/Ia 37IeKTPUUYECKUX 3apsi[iOB
[TpoBOAHUKY, IU3TEKTPUKU U
46 TOTYTIPOBO/JHUKY. 3aKOH bubnmoreka IIOK
COXpaHeHus 3J1eEKTPUYeCKOro https://m.edsoo.ru/ffOc6bcc
3apsiza
B3auMo/1enCTBIe 3apsi/iOB.
47 3aKoH KA JI0Ha TOqgt?lbeﬁ Bnbmorea LOK
y . https://m.edsoo.ru/ff0c6ced
3/1eKTPUYECKUU 3apsi]
HarpsokeHHOCTh
3/IeKTPUYECKOrO TOJISL.
48 II I/IHPI/IH CyIeprio3vLiuu Bnbmiorea LOK
PHHIL ynep . https://m.edsoo.ru/ff0c6df2
3/1IeKTpUYeCcKuX rnoseu. JInHum
HaIpsKeHHOCTH
Pabora cun
49 3/7IeKTPOCTaTUYeCKOI'0 I10JIA. bubmoteka LIOK

[Torenuman. Pa3HoCTh
TOTeHL[a/I0B

https://m.edsoo.ru/ff0c6£00



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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50

[TIpOBOHUKM U IU3/IEKTPHKU B
3/71eKTPOCTaTUUeCKOM I10J1e.
Huanekrpuyeckas
TIPOHULIAEMOCTh

bubnuoreka IIOK
https://m.edsoo.ru/ff0c7018

51

OnektpoeMKocTb. KoHzieHcarop

bubmoreka LIOK
https://m.edsoo.ru/ff0c7126

52

DJIEKTPOEMKOCTD T/I0CKOTO
KOH/leHcaTopa. DHeprus
3apsUKeHHOI'0 KOH/IeHcaTopa

bubmmoreka IIOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHas paboTa
"MI3MepeHue 3/1eKTPOEMKOCTH
KOHZIeHcaTopa"

54

[TpuHLUIT AeNCTBUS U
TpUMeHeHre KOH/IeHCaTOPOB,
KOIMUPOBA/TLHOTO arrapara,
CTPYMHOIO NIPUHTEpaA.
OneKTpocTaTUUecKas 3allura.
3a3emsieHue 371eKTPOrprubopoB

55

O/NeKTpUUeCcKui TOK, YC/I0BUS
€ro CyLeCTBOBaHUS.
[TocTosiHHbIN TOK. Cula TOKa.
Harnpsbkenue. CornpoTuBiieHue.
3akoH Oma /i1 y4acTKa Ljenu

56

[MocnepoBartennbHOE,
TrapasuiesibHOe, CMeIlaHHOe
COoeJUHEHUE TTPOBO/IHUKOB.
JlabopaTopHast paboTa
«/3yyeHue cMellIaHHOTO
COe/IMHEeHHs] pe3UCTOPOB»

bubnmoreka LJOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIIHOCTh
3/IEKTPHYECKOro TOKA. 3aKOH

bubmoreka LIOK
https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

[xoyns-JleHna

3akoH Owma /iJ1sl IoJTHOM
(3aMKHYTOM) 3/1€EKTPUUECKON
teri. KopoTkoe 3aMbIKaHue.

bubmoreka IIOK
58 JlabopaTopHast pabota 1

https://m.edsoo.ru/ff0c7ae0

«M3mepenuie D/IC MCTOUHUKA

TOKA U ero BHYTPEHHero

COTIPOTHUBJIEHUS»

OJIEKTPOHHAs IPOBOAVMOCTD

TBEP/IbIX METaJIIOB.

59 3aBUCUMOCTb COTIPOTUBJIEHUS

MeTa/uIOB OT TeMIepaTyphl.
CBepXx1npoBOAUMOCTb
60 DJIeKTPHUUECKUH TOK B BaKyyMe.
CBOMCTBA 3/IEKTPOHHBIX ITyYKOB
ITomynpoBoAHUKHY, UX
coOCTBeHHas ¥ TIpUMeCHast
61 IPOBOAVMOCTD CII)BoﬁCTBa n Brbmorea LIOK
POBOA ) P https://m.edsoo.ru/ff0c84ae
repexoza.
[TosyTipOBOTHUKOBBIE TIPHUOOPEI
DJIeKTPUUECKUH TOK B
acTBOpax M pacrjiaBax
62 I3)JIeKT EHI/ITOE Brbmorexa LIOK
P ) https://m.edsoo.ru/ff0c82ba
OJIEKTPOJIUTUYeCKast
Jucconuanys. JeKTpo/Iu3
DJIeKTPUUECKUHN TOK B rasax.

63 CaMOCTOATe/ILHBIA 1 bubmoreka LIOK
HeCaMOCTOATe/IbHBIM Pa3ps,. https://m.edsoo.ru/ff0c84ae
Monnuus. [1na3sma

64 OnekTpuuecKre pUOOpsI U bubmmoreka IIOK

YCTPOMCTBA U UX MPaKTUYeCcKoe

https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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npuMeHeHwue. [IpaBuia TeEXHUKH
0e30racHOCTH

65 O06o01aroIMi YPOK 1 bubmoreka LIOK
«ONIeKTPOJHAMUKA» https://m.edsoo.ru/ff0c88be
KoHTtposnbHast paboTa 1o Teme

66 «32nekTpocTatvka. [locTosiHHBIN 1 bubmoreka LIOK
37eKTpuueckuii Tok. TOKu B https://m.edsoo.ru/ff0c8a8a
pas3/IMUHbBIX Cpefax»

Pe3se 11 ypok. KoHTpo/ibHa
@ | pooranorewe | 1 Bamonexa LIOK
? " https://m.edsoo.ru/ff0c8c56
OJIeKTPOJMHAMMKA
Pe3se 1 YPOK.
68 OGog BPEI:;I)H }1]/1[1)71 y OK T10 TeMaM 1 Bnbmiorea LOK
HIATOTHTH YD https://m.edsoo.ru/ff0c8f6c
10 knacca
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
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11 K/TACC

KosmmuecTBO yacoB

J/IeKTPOHHbIE
Ne Jdara nudpoBbIe
Tema ypoka Kontponbnseie | IIpakTHuyeckue
n/n Bcero u3yueHusi | obOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
[TocTosIHHBIE MAarHUTBI U UX
B3auMoZiercTBre. MarHuTHoe
1 rosie BiKTo MarHuTHOU 1 Brbmorea OK
) P . https://m.edsoo.ru/ff0c9778
WHIYKUWW. JIMHUM MarHUTHOU
WHIYKLWU
MarsuTtHoe 10Jie IpOBOJHUKA
5 ¢ TokoM. OmbIT Dpcreja. 1 bubmoteka LIOK
B3aumopeiicTBre TPOBOJHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JIaboparopHasi pabora
3 «3 EEHI/II; MaFII){I/ITHOFO o/ 1 1 Brbmorea LIOK
y https://m.edsoo.ru/ff0c98fe
KaTYLLKU C TOKOM»
[leiicTBe MarHUTHOTIO T0JIS1 Ha
IIPOBOJHUK C TOKOM. Cuiia
Awmmepa. JlTabopaTopHasi paboTa bubnmoreka LIOK
4 o 1 1
«MccnenoBanue 1enCTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha
pPaMKy C TOKOM»
[leicTBe MarHMTHOTIO T0JIS1 HA
5 JBIDKYILYIOCS 3apPSDKeHHYIO 1 bubmoteka LIOK
vactuly. Cuna JlopeHua. https://m.edsoo.ru/ff0c9df4
Pabota cusbl JlopeHiia
OeKTpoMarHUTHasi UHAYKLUSI.
6 [ToTok BeKTOpa MarHMTHOM 1
nHAyKuud. 31C UHAYKLUA.



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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3aKOH 3/IeKTPOMarHUTHOU
nHaykuuy dapazes

JlabopaTopHast pabota

bubnuoreka IIOK

nepyo/ia Masibix KojaebaHui

7 «MccnenoBanue sBeHAs
A . https://m.edsoo.ru/ff0cal50
371eKTPOMarHATHOM UHAYKLW»
NHAyKTUBHOCTG. fIB/IeHUe
camouHaykuuu. 31C
8 CaMOWHAYKLHW. DHePrus bubmoreka LIOK
MarHUTHOTO T0JIS KaTYyLIKU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIeKTPOMarHuTHoe
rosie
TexHuyecKre yCTPONCTBA U UX
TPUMeHEeHHe: MOCTOSTHHBIE
9 MarHUThbI, 3/IEKTPOMarHUThI,
3/1IeKTPO/IBUTaTe b,
YCKOPHUTEU 37ieMeHTapHbIX
YyacTUll, UHAYKLWOHHAs 1eub
OO6o01aroIMi YpoK
10 «Mar?nTH](J)le Ho};l:a Bubmaorexa [JOK
) https://m.edsoo.ru/ff0cab82
OneKTpoMarHUTHast UHAYKLIUSI»
KoHTposbHast paboTa 1o Teme
11 <<MaFII)-II/ITH08 Hpone Brbmorea LIOK
) https://m.edsoo.ru/ff0cad58
OeKTpOMarHUTHasi UHAYKLUS»
CBobOofiHbIE MEXaHUUECKHE
KonebaHus. 'apMoHUUuecKre
12 KonebaHus. Y [;BHeHHe Bubmioreka LOK
7P . https://m.edsoo.ru/ff0caf06
rapMOHHUYECKUX KOoJie0aHuM.
[IpeBpaluenue sHeprum
JlaboparopHas paboTa
13 «MccmenoBaHye 3aBUCUMOCTH



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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r'py3d Ha HUTH OT AJ/IMHBI HUTHU
" MaCChI I'py3a»

14

Konebare/bHbIA KOHTYP.
CBobo/iHBIE
3/IeKTPOMarHUTHbIE Kojie0aHus
B U/lea/lbHOM KojiebaTeTbHOM
KOHTYype. AHa/IOrus Mexay
MeXaHUUeCKUMH U
3JIeKTPOMarHUTHBIMU
Kose6aHUsMU

bubmioreka LJOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3akKoH
COXpaHeHHsl SHepruu B
n7leanlbHOM KojiebaTenbHOM
KOHType

bubnuoreka IIOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBiieHue 0 3aTyXarOIUX
KonebaHusX. BbIHYK/IeHHBIe
MeXaHUuecKue KojaebaHus.
Pe3onanc. BeiHyKIeHHbIe
3/IeKTPOMarHuTHbIe KosieOaHUs

bubmoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[TepeMeHHBIN TOK.
CHHYCOMJaTbHbIA
repeMeHHbIN TOK. MOLHOCTE
NepeMeHHOr0 TOKa.
AMIUTUTY/JHOE U JIeUCTBYIOLIee
3HaueHHe CU/IbI TOKA U
HarpsOKeHHs

bubmoteka LJOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop.
ITpousBoacTBO, Nepefava U
notpebieHre 3/1eKTPUUeCcKoi
SHepruu

19

YCTpOWCTBO 1 MpakTUUecKoe

bubmoreka LIOK



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

TIpUMEeHEeHHe JIeKTPUUECKOTr0
3BOHKa, reHepaTopa
riepeMeHHOTr0 TOKa, TMHUI
3/1eKTporepesay

https://m.edsoo.ru/ff0cc324

JKOJIOTUUeCKUe PUCKU MPU

TIPOU3BO/CTBE
20 3neKTposHepruu. Kynstypa
WCII0/Tb30BaHUS
3/71eKTPO3HEPIUU B
MOBCEJHEBHOM JKU3HU
MexaHuuecKue BOJIHbI,
YCJIOBUS paclpoOCTPaHeHus.
71 [Tepuog. CKOpOCTb bubnuoreka IIOK
pacrnpocTpaHeHus U AJIMHa https://m.edsoo.ru/ffOcca54
BOJIHBIL. [lorepeunsle u
TMPO/I0/IbHbIE BOJTHBI
3ByK. CKOpPOCTb 3BYKa.
Y P ¥ bubmoteka LIOK
22 I'poMKoOCTB 3ByKa. BricoTa
https://m.edsoo.ru/ff0cccOc
ToHa. TemOp 3ByKa
O/IeKTPOMarHUTHbIE BOJTHBI, UX
23 CBoﬁcha 1 cKopocTb. [11kana Brbmorea OK
p ’ https://m.edsoo.ru/ff0ccfe0
3/71eKTPOMAarHUTHBIX BOJIH
[TpuHLUIIBI paJUOCBS3U U
24 TesieBUZieHus. PasButue
cpeACTB CBs3U. Papnosnokanus
9t KoHTposibHast paboTa bubmoteka LIOK
«Konebanust 1 BOJHbI» https://m.edsoo.ru/ff0cc6f8
[TpsiMonMHelHOe
26 pacrpocTpaHeHue CcBeTa B bubmoreka IIOK

oZlHOpo/iHOM cpefie. ToueuHbIl
HWCTOYHUK CBeTa. JIyu cBeTa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
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OTtpaxkeHue cBeTa. 3aKOHbI
oTpakeHus cseta. [locTpoenue

bubnuoreka IIOK

27 .
1300payKeHUH B IJIOCKOM https://m.edsoo.ru/ff0cd4e0
3epKase
IIpenomienue cseta. [TonHoe
78 BHYTpPeHHee OTpakeHue. bubnuoreka LIOK
TIpe/ie/IbHBIN YTOJI TIOHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTpa’kKeHHsI
JIaboparopHas pabota
29 «I/IBMI; EHII)/IE HOI:(HBHTEIIH Brbmorea LOK
p https://m.edsoo.ru/ff0cd67a
TIpeJIOMJIeHHs CTeKIa»
JIunssl. ITocTpoenue
30 1300paKeHUi B JIMH3e. bubmoteka LIOK
®opMy/ia TOHKOU JIMH3BIL. https://m.edsoo.ru/ff0cddle
YBenuueHue JIMH3bI
JIabopaTopHas pabota
31 «H/ccnenoBaHyie CBOMCTB
1300pa’kKeHUH B TMH3aX»
Hucniepcusi cBeta. Cr10XXHBIN
cocraB benoro cBeta. LIBer.
32 JIabopaTopHas pabota
«Habsrozenre gucnepcuu
CBeTa»
NHutepdepenLysa ceeta.
33 Tnd P:E 51;1 ;eTa bubmiorteka LJOK
bakt N https://m.edsoo.ru/ff0ced22
IwvdpakioHHas peluéTka
34 [Tonepe4yHOCTH CBETOBBLIX BOJIH. bubmoteka LIOK
ITonspu3saiys ceeta https://m.edsoo.ru/ff0cf02e
Onrtuueckue pUOOPHI U
35 YCTPOKMCTBA U YCIOBUS UX

6e30macHOTO NMPUMeHEeHUsI



https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cd67a
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'paHuULILI IPUMEHUMOCTH
K/IaCCUYeCKOU MeXaHUKH.

bubnuoreka IIOK

36 I[TocTynaThl CrieLanbHOM https://m.edsoo.ru/ff0cf862
TeOpUU OTHOCUTETbHOCTH
OTHOCUTEIBHOCTD

37 OZHOBPEMEHHOCTH. bubmioreka LJOK
3ame/ijieHe BDEMEHU U https://m.edsoo.ru/ffOcfa42
COKpall|eHUe [IJTUHbI
OHeprus U UMITYJIbC

38 PEJIITUBUCTCKOM YaCTHIIbL. bubmoteka LIOK
CBs13b MacChl C SHEPrUen 1 https://m.edsoo.ru/ff0cfc68
HMITyJ/IbCOM. DHeprusi noKosi
KoHTtponbHas pabora «OnTHKa.

39 OCHOE,LI crie I/II)aHbHOﬁ Teopuu Brbmorea LOK

! P https://m.edsoo.ru/ff0cf6f0
OTHOCUTE/IbHOCTU»

40 ®otonel. opmyna I1naHka. bubmoreka LIOK
OHeprusi ¥ UMMy abC POTOHA https://m.edsoo.ru/ff0cfe16
OTKpBITHE U UCC/IeJOBaHHEe

41 (bOT([))B(I)(bEKTa OHI:'[IITI:I A. T Bnbmiorexa [JOK

) T https://m.edsoo.ru/ffOcffc4
CrosieToBa
3akoHbl (poTo3¢dekrTa.

42 YpaBHeHre DUHINTeMHA [J1s Bubmoreka LIOK
dboTtosrddekra. «KpacHas https://m.edsoo.ru/ff0d015e
rpanuiia» GoroaddekTa

asyieHue csera. OmnbiThel I1. H.
43 ﬁe6e eBa. XUMHUUeCKOe Brbmorea OK
CHeBa. https://m.edsoo.ru/ff0d04a6
JleCTBUE CBeTa
TexHuyeckre yCTpPOWCTBA U
44 MpaKkTUUeCcKoe MpUMeHeHUe:

(dhoTo31eMeHT, POTOAATUMK,
conHeuHasi 6aTapesi, CBETOAHOZ



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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Pemienne 3amau o teme

bubmoreka [IOK

45 «IeMEHThI KBAHTOBOH https://m.edsoo.ru/ff0d0302

OIITUKI»
Mopens atoma ToMcoHa.
OnsbiThl Pesepdopga no Bbubmoteka LIOK

46
paccesHuI0 O-YaCTHUL]. https://m.edsoo.ru/ff0d091a
IlnanerapHasi Mozeb aToMa

bubnuoreka IIOK

47 Mocrynater bopa https://m.edsoo.ru/ff0d0afa
W3nyueHnue u norJioljeHye

48 (hOTOHOB Mpy Nepexo/ie aToMa bubmoteka LIOK
C OHOT'0 YPOBHS SHEepPruu Ha https://m.edsoo.ru/ff0d0afa
ZIpyroui. Bugsl crieKTpoB
Bo/IHOBbIE CBOMCTBA YACTHII.

Bonuel e Bpons.
49 Kopn cﬂ nﬁp HO-BOJIHOBOM Bnbmaorexa [JOK
PHyCKy/AD https://m.edsoo.ru/ff0d0ca8
Ayamv3Mm. CIOHTaHHOe U
BbIHY)K/IEHHOE H3J/lyueHue
OTKpbITHE paJuOaKTUBHOCTH.

50 OnbiTel Pe3epdop/a mo bubmoreka IIOK
oripefie/ieHHI0 COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZiIMOaKTUBHOIO U3/TyYeHUst
Csomnctsa anbda-, 6eta-,

51 ramma-usyydenus. BausiHve
PaZiIMOAaKTUBHOCTH Ha >KUBbIE
OpraHu3Mbl
OTKpbITUE MPOTOHA U
HenuTpoHa. M3otormsl. Anbga-

- bubmioTeka LJOK

52 pacrnafi. 371eKTPOHHBIU 1

MO3UTPOHHBIN GeTa-pacrag,
["amma-usnyueHuve

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsA3Y HYKJIOHOB B
szpe. flnepHble peakLyu.
SAnepHb peakTop. ITpoGieMsl,
T1epCIIeKTUBBI, IKOJIOTHUYEeCKHe
ACTIeKTBI IIePHOM SHEPreTUKU

bubmoreka LJOK
https://m.edsoo.ru/ff0d1356

54

O/leMeHTapHble YaCTHULIbI.
OTkKpeITUE TO3UTPOHA. MeTo bl
HaOJTFOZIeHNsT U peruCTpaliu
371eMeHTapHbIX YaCTHLI.
Kpyrblii cton
«DyHIamMeHTa/IbHbIe
B3aMMOJIeNCTBYSA. EMHCTBO
(bH3MUECKOM KAPTUHBI MUPa»

bubmmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Buy 3Be3aHOro Heba.
Cos3Be3us, IpKUe 3Be3/bl,
TJIaHEeThl, UX BUJUMOE
IBwkeHue. CosiHeuYHast
cucTema

56

Connue. ComHeuHast
aKTUBHOCTb. VICTOYHMK
suepru CoJIHI[A U 3Be3[

57

3Be3/bl, UX OCHOBHEIE
XapaKTePUCTUKU. 3BE3/IbI
I/IaBHOM TI0C/Ie/I0BaTeIbHOCTH.
BHyTpeHHee CTpOeHHe 3Be3.
CoBpeMeHHbIe TIpe/[CTaB/IeHNs
0 TIPOMCXOXKIEHUN U 3BOJIFOLIAH
CoJHLIa ¥ 3B€3[

58

Mneunbm ITyTh — Hara
l'anaktuka. [Tonoxenve u
IBwkenre CoHIa B



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

INanakTrke. ['alakTUKHA.
YepHbIe JbIPEI B spax
rajlakTUK

59

Bcenennasi. Pazberanue
rasakTuk. Teopus bosbiioro
B3pbIBa. PesikToBOE
v3jlydyeHve. MeTtaranakTuka

60

HepewieHHbie ipo6/ieMbl
aCTPOHOMHUU

61

KouTtponbHasi pabora
«3DJIeMeHThI aCTPOHOMUHM U
acTpou3nKu»

62

O6o011aromuii ypok. Posb
(bU3MKU ¥ aCTDPOHOMUU B
SKOHOMUYECKOH,
TeXHOJIOTUUeCKOU, COL[MalbHOU
Y 9TUUeCKOM cdepax
JlesiTe/TIbHOCTH uejioBeKa

63

O6ob6matomuii ypok. Ponb u
MecTO (U3UKHU U aCTPOHOMUU B
COBPEMEHHOU Hay4YHOH
KapThHe MHUpa

64

O6ob6maromuii ypok. Posb
(bu3nyeckoi Teopuu B
(hopMHUpOBaHUU
Trpe/iCTaB/AeHUN 0 (PU3NYECKOU
KapTHhHe MHUpa

65

OO6ob6matomuii ypok. Mecto
(bu3rueckoi KapTUHBI MUpa B
o0111em psily COBpeMeHHbIX
€CTeCTBEHHO-HAayUHBIX




rpe/iCTaB/IeHUM O MPUPOJe

66

Pe3epBHbIil ypok. MaruurtHoe
riosie. D/1eKTpPOMarHuTHast

WHAYKIMS

67

Pe3sepBHbIi1 ypok. OnTHKa.
OcHOBBI CcielianIbHON Teopyr
OTHOCHUTE/IbHOCTU

68

Pe3epHblii ypok. KBaHToBast
(dbusmKa. DyieMeHTbI
aCTPOHOMMU U acTPOU3HKU

bubmoteka LJOK
https://m.edsoo.ru/ff0d1784

OBLIEE KO/IMYECTBO YACOB
[10 ITPOI'PAMME

68



https://m.edsoo.ru/ff0d1784




YUYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YUEBHBIE MATEPUAJIBI IV/I51 YYHEHUKA

» ®dusuka, 10 knacc/ Msikuies .., bByxosues b.b., Corckuii H.H. nof
penakifueii [TapdenTtseBoii H.A., AKiioHepHoe 0011ecTBoO «/3/1aTenbCTBO
«IIpocserienue»

» ®u3ukKa, 11 knacc/ Mskuuues I'.J1., byxosues b.b., Hapyrun B.M. niof
penaknueii [TapdentrbeBoii H.A., AkiiioHepHOe 0011iecTBO «/31aTebCTBO

«ITpocsertjeHre»

METOINYECKUWE MATEPUAJIBI V151 YUUTEJIA

dusuka. 10—11 knaccel. ba3oBeiii ypoBeHb. TeTpasb Aj1s1 1TabopaToOpHBIX paboT
(aBTOphl B. A. KacbsiHog, B. A. KopoBuR).

®u3uka. 10—11 knaccel. ba3oBeii ypoBeHb. KomriiekT TeTpazent a/s
KOHTPOJIbHBIX paboT

®uzuka. 10 knacc. [JupakTiueckue KapTouky-3aZiaHus (aBTopel M. A.

Yiakos, K. M. Yii1akoB).

OVPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPChI CETHA
MUHTEPHET

1 http://nsportal.ru - coranbHasi ceTb pabOTHUKOB 00pa30BaHMSI.

2 http://markx.narod.ru/pic/ - ¢pu3uka B mKose.

3 http://festival.1september.ru/articles/ - decTuBamb Negaroruueckux e
«OTKDBITBIA YPOK».

4 http://www fizika.ru/ - caift a1 yunTteneid GU3NKU U UX YUEHUKOB.



5 http://www.physics.ru/ - MaTeprasbl o pu3MkKe.
6 www . ege .edu.ru - uHgopMaloHHsI noptan EI'D.

7 http :// school - collection . edu . ru / - equHas konnekius [IOPoB






