MHUHHCTEPCTBO INPOCBEIIEHUS POCCUHCKOM ®EIEPAITUNA
Komurer 00pasoBanus, HAYKH H MOJIOAEKHOMN MOJHTHKH

Boarorpaackoi odnactu

«IleckoBatckasn CII» - puauan MBOY «I'opogumenckas CII Nel»

PACCMOTPEHA COI''TACOBAHA VTBEPXJIEHA

PyxoBogutens HIMO MeTtoauct o YBP 3aBeayromias GUIHATIOM
€CTECTBEHHO-HAYIHOTO

KA. P
7 ‘| J ’ oS UETRER o 4 *-',.\
/f? { L’// @é&/ ORF) e ,.\\‘
s A » i)
Hémxnna A.A. Hémruna A.A. _: - TcynEHT0s Papayk HM.
I[Tpotokon Ne | Tlpukas Ne ¥/ =/
ot«” » A¥. 04 2026r. lor3h o 0F .":';;Q026 .
N : PR
RN ; 1 1 :7_,‘://
PABOYAS TIPOT'PAMMA

(ID 11231513)

yueOHoro npeamera «®usuka. ba3oBblii ypoBeHb»
st obyqaronmuxest 10-11 kimaccos

Yuurens Kysakun B.J. ZZ/

4

X. [leckoBaTka2026 r.



ITOSACHUTEJIbBHASA 3AIIMCKA

[TporpamMa 110 ¢u3rke 6a30BOr0 ypOBHSI Ha ypOBHe cCpejiHero 00iijero
obpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUM U TPeOOBAHMM K pe3y/ibTaTaM
OCBOEHUSI OCHOBHOU 0Opa3oBaTeibHOM MpOrpaMMmsbl, ripeficTaBaeHHbIX B @T'OC
COO, a Takxke c yuétom (emepanbHOM paboueil MporpaMMbl BOCIIMTAHHUS U
KOHI[eTIIIUM TIpernofiaBaHus yue6Horo mpegmeTa «®usmka» B 06pa3oBaTeTbHBIX
opraHmsanusax  Poccurickor — ®epepaiuy, — peajM3ylOIMX  OCHOBHbIE
oOpa3oBare/ibHbIe TTPOrPAMMBI.

Copep>kaHue TporpaMmbl 1o (U3MKe HarpaB/ieHO Ha (GopMHpOBaHHe
eCTeCTBeHHO-HayYHOW KapTWHBI Mupa obOyuarommxcs 10-11 KmaccoB mnpu
obyuennn wux (usuke Ha 06a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JesiTeTbHOCTHOrO — moaxoza. [lporpaMmmMa 10  (u3MKe  COOTBETCTBYET
tpeboBanussMm PI'OC COO K IJIaHUPYEeMBIM JIMUHOCTHBIM, TIPEIMETHBIM H
MeTarpeMeTHbIM pe3y/bTaTaM 00yueHMs], a TakKe yUHUThIBaeT He0OX0UMOCTD
peanu3aliii MeXIpPeJMeTHbIX CBsi3ell (PU3MKU C ecTeCTBeHHO-HayYHbIMU
yueOHBIMU TIpeIMeTaMH. B Hell orpefiefISFOTCS OCHOBHBIE 1€/ U3yueHUs
¢u3MKKN Ha ypoBHe cpefiHero o0iriero obpa3oBaHusi, TIJIAHUPYeMble Pe3yJIbTaThl
OCBOeHUs Kypca (DU3UKU: JIMUHOCTHBIe, MeTarnpeJMeTHbIe, TpeJMeTHble (Ha
6a30BOM ypOBHe).

[Tporpamma mo (pu3vKe BK/IHOUAET:

e T[UIAaHUDyeMble pe3yabTaTbl OCBOEHUs Kypca ¢GHU3MKM Ha 0a30BOM

yPOBHE, B TOM UKCJIie TpeIMeTHbIe pe3yJIbTaThl 110 rojjlaM o0yueHus;

e cogep>kaHHe yueOHOro rnpeameta «Pu3rKa» 10 rogaM 00yueHusl.

du3mKa Kak Hayka O HanbOoJsiee OOIMX 3aKOHAX TIPUPO/IbI, BBICTYTIas B
KauecTBe yueOHOro mipeaMeTa B IIIKOJe, BHOCHT CYIIIeCTBEHHBIM BK/af B
cucteMy 3HaHuW 00 oOkpyxkaroiiemM wwupe. IIIKonbHBIM Kypc OGU3MKH —
cCTeMOOOpa3ywImuid  JjisI  eCTeCTBeHHO-HAyUHbIX y4eOHBIX IIPeMEeTOB,
MOCKO/BbKY (PU3ruecKkrde 3aKOHbI JieXkaT B OCHOBe TIPOLIECCOB U SIBJIEHUM,
M3yJyaeMbIX XuMHel, Ouosiorueld, ¢du3nueckoi reorpadueii ¥ acTpOHOMUEH.
Vcronb3oBaHve U aKTUBHOe TIpUMeHeHue (PU3NUeCKUX 3HAaHWW oOrpejessieT
XapakTep YW pa3BUTHE pa3HO0OpasHBIX TeXHOJIOTUNM B cdepe 3SHEPreTHKH,
TPaHCIIOPTa, OCBOEHHsI KOCMOCA, T0J/IydeHUs] HOBbIX MaTepUasioB C 3aJjaHHbIMU
CBOMCTBaMHM U Jpyrux. W3yueHue (PU3MKUM BHOCUT OCHOBHOW BK/aJ B
dopMUpOBaHHe eCTeCTBeHHO-HAyUYHOW KapTUHbI MHpAa O0O0ydJaronmxcs, B
(dbopMUpOBaHHWe yMeHWW TpPUMEHSThb HayuHbld MeTOZ, TI03HaHUS TMpHU
BBLITIOJTHEHUH UMY yUeOHBIX UCC/Iel0BaHUMH.

B ocHOBy Kypca ¢GH3MKU /I YPOBHSI CpefHero o0iero oOpa3oBaHHs
MOJIOXKEH Psifi Ufleid, KOTOpble MO)KHO pacCMaTpHBaTh KakK MPUHLIUIMBI €ro
MOCTPOEHMUSI.

Hoes yenocmHocmu. B COOTBETCTBUM C Hell KypC SIBJISIETCS JIOTUUECKU
3aBepILIEHHBIM, OH COZIEP)KUT MaTepuasn M3 BCeX pa3jie/ioB (PU3MKU, BK/IOUAET
KaK BOMPOCHI KJTaCCUUeCKOU, TaK U COBPEMEHHOM (PM3UKHU.

Hoes eeHepanuzayuu. B coOTBeTCTBUM C Hell Marepuan Kypca (DU3MKU
00beIHEH BOKPYT GU3NUECKUX Teopuil. BeaymuyM B Kypce SIBSeTCA
dbopMUpoBaHue TMpe/CTaB/IeHU 0 CTPYKTYPHBIX YPOBHSIX MaTepuH, BellecTBe 1
rnovie.

Hoes 2ymaHumapu3ayuu. Eé peanusaiusi mnpejriosiaraeT MCI0J/b30BaHUe
r'YMaHUTApHOT'O MOTeHLUana (Gr3nuueckoll HayKu, OCMbIC/IEHUE CBSI3U Pa3BUTUS
¢u3MK C pa3BuTHeM OOI[eCcTBa, a TakKkKe C MHPOBO33peHUECKUMH,
HPABCTBEHHBIMH U 3KOJIOTHYECKUMHU MpobieMaMi.



Hoes npuxknaoHvoli HanpagaeHHocmu. Kypc ¢usuku Tmipefrosaraer
3HAaKOMCTBO C IIMPOKMUM KDPYIOM TeXHWUUYECKMX U TeXHOJIOTMUUeCKHUX
TIPU/I0’KEHUM U3YUeHHBIX TEOPHUU U 3aKOHOB.

Hoes 3kon02uzayuu peanv3yeTcsi TIOCPEICTBOM BBeJeHHS 3/IeMEHTOB
cofiep)KaHusl, TIOCBSII[EHHBIX JKOJIOTUUECKUM TIpo0sieMaM COBPeMeHHOCTH,
KOTOpBIe CBSI3aHbI C Pa3BUTHEM TEXHHUKU U TeXHOJIOTHM, a Takke 00Cy»KIeHUs
npobsieM  palMoOHANBbHOTO  TIPUPOAOIIO/B30BaHUS U JKOJIOTMUeCKOH
6e301acHOCTH.

CTep)KHEBBIMH 3jIeMeHTaMH Kypca (M3UKU Ha YPOBHe cpefiHero oOIrero
oOpa3oBaHus SIB/ISTIOTCS pu3nyeckue Teopun ((hopMUpoBaHUe MpezCcTaB/ieHHH O
CTPYKTYpe TIOCTPOeHHsI PU3ndecKoil TeoprH, pPoiu GhyHJaMeHTa/lbHbIX 3aKOHOB
Y TIPUHIUIIOB B COBPEMEHHBbIX TIPeJCTABl€HUSAX O TIpUpPOZie, T'PAHUIIAX
MIPUMEHUMOCTH TeOpHWi, [/s1 OIMHCAHWS eCTeCTBeHHO-HAayUHBIX SIBJIeHUA U
TPOLIECCOB).

CucTeMHO-ZIeSITe/IbHOCTHBIM TIOAXOZ, B Kypce (U3MKKA pean3yeTcs
TpeXkJe BCero 3a CUéT OpraHu3alid SKCTIepUMEeHTAlbHON [lesATebHOCTH
oOyuatoruxcs. st 6a30Boro ypoBHsSI Kypca (DM3WKH — 3TO KCIIO/Ib30BaHUe
crcTeMbl (hDPOHTATbHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JTabOpPaTOPHBIX
paboT, KOTOphle B mporpaMMe I0 ¢u3nKe 00beguHEHbI B OOIIMM CIIMCOK
yUeHHYeCKuX TIPaKTHUUeCKux paboT. BeigeneHre B yKa3aHHOM IiepeuHe
nabopaTopHBIX paboT, MPOBOJUMBIX [/ KOHTPOJISI U OLIEHKH, OCYIIeCTB/ISeTCS
yuyacTHMKaMy oOpa3oBaTenbHOrO0 TIpOIjecca HCXOAs U3  0coOeHHOCTel
TIJITAHUPOBAHUS U OCHallleHUs1 KabuHeta ¢u3uku. IIpu 3TOM 0becrieunBaeTcs
oBJ/laZieHre OO0yUaroIUMHCS YMEeHUsSMU TIPOBOJAWTH KOCBEHHbIe HW3MepeHWs,
WCC/Ie/JOBaHUS 3aBUCUMOCTeN (pU3NUeCcKUX BeTMUKH W TIOCTAHOBKY OITBITOB 10
TIPOBEpKe TIPe/I/I0yKeHHBIX THUTIOTE3.

bonbilloe BHUMaHWe Y[e/sieTCs PellleHHI0 PACUETHBIX U KaueCTBEHHBIX
3agau. [Ipu 3TOM /7151 pacCUETHBIX 3a7jau MPUOPUTETOM SIBJISTFOTCS 3aZlaui C SIBHO
3afjaHHOM (DU3UUECKOW MO/IeNblo, TI03BOJISIOINEe TIPUMEHSTh H3y4YeHHbIe
3aKOHBI ¥ 3aKOHOMEPHOCTH KakK W3 OFHOTO pa3/ie/ia Kypca, Tak U UHTEerpUpys
3HaHUSI W3 PpasHbIX pa3/enoB. [ KaueCTBeHHBIX 3a/j[ad TIPUOPUTETOM
SBJITIOTCS 3a/laHHsI Ha OOBsICHEeHWEe TIPOTeKaHUsl (U3NUeCKUX SIBJIeHUM WU
TIPOLIeCCOB B OKpY’Karollel »Ku3Hu, TpeOyroliue BbiOOpa (pu3mueckoii Mozenu
ISl CUTyaLU TIPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuM ¢ TpeboBaHmamMu PI'OC COO K MarepuaabHO-
TeXHUYEeCKOMY obecrieueHHI0 yueOHOro Iporiecca 0a30BBIi yYpOBeHb Kypca
¢u3MKM Ha ypOBHe cpefiHero o0iero oOpa3oBaHHs [O/DKEH H3yuaThCs B
YCJIOBUSIX TIPe]METHOT0 KabuHeTa (DM3MKU WU B YCIOBUSX WHTETPHPOBAHHOTO
KaOuHeTa TIpeJIMEeTOB eCTeCTBeHHO-HAay4YHOTO IMK/ia. B kabuHete Gu3MKu
JIOJDKHO OBITH HeoOxoauMoe yabopatopHoe 000OpyoBaHHE [I/IS1 BBITOTHEHHS
yKa3aHHbIX B TpOrpamMme Mo (u3MKe yueHWUYeCKHX IpaKTUUecKuX paboT u
JeMOHCTpPAIMOHHOe 060pyZi0BaHue.

IemoHcTpaliioHHOe 00opyoBaHue (OpPMUPYeTCs B COOTBETCTBUU C
TIPUHLIATIOM MWHHMAAbHOW [OCTAaTOYHOCTH U 00ecreunBaeT I1OCTAHOBKY
Tepeurc/IieHHbIX B TIpOrpaMMe 10 (U3MKe KII0UeBBIX JeMOHCTPALANA /s
WCC/Ie/JOBaHUST MW3yYaeMbIX SIBJIEGHHH U TIPOL[ECCOB, SMITUPUUECKUX U
byHjaMeHTa/IbHbIX 3aKOHOB, MX TEXHUUECKHX TTPUMeHeHUH.

JlabopaTopHOoe 00OpyZOBaHHE [/ YUeHHUYECKUX TTPAKTHUYECKHUX padoT
cdopmMupyeTcsi B BUjje TeMaTHUeCKMX KOMILIEKTOB U 00ecrieurBaeTcsi B pacuére
OJHOTO KOMIUIeKTa Ha /AByx oOyuaromuxcs. TemaTthueckrde KOMITIEKThI
nabopaTopHOTrO 000PY/IOBAaHUS [JO/DKHBI OBITH MOCTPOEHBI HAa KOMIUIEKCHOM



WCTI0/Tb30BaHUY aHAJIOTOBBIX U I[U(GPOBLIX TTPUOOPOB, a TaKKe KOMITbIOTEPHBIX
M3MepHUTe/IbHBIX CUCTEM B BU/Ie 1M POBLIX TabopaTopuid.
OCHOBHBIMH 11e/ISIMU M3y4ueHus (PU3UKHU B 00111eM 06pa30BaHUM SIB/ISIFOTCS:

(dopMUpOBaHHe MHTEpPeca W CTpeM/IeHHs O0ydaroluXcs K HayyHOMY
W3yUeHUI0 TMPHUPOBI, Pa3BUTHE UX HWHTE/IEKTYalbHBIX M TBOPUECKUX
CriocoOHOCTeN;

pasBUTHE TIPeACTaBAeHHMM O HAYYHOM MeTOZie IIO3HAaHUS U
(opMHUpOBaHHe HCC/IeJOBATe/Ib,CKOIO OTHOIIEHHS K OKPY’Kalol[UM
ABJICHUSIM;

(opMHpOBaHe HAYYHOI'O MHPOBO33PEHMS KaK pe3y/bTara H3yueHHs
OCHOB CTPOEHMsI MaTepHH U (hyHIaMeHTa bHbBIX 3aKOHOB (DH3HKH;
dopMupoBaHe yMeHUH OOBACHATh SBJAEHUS C MCIOIb30BaHUEM
(bH3MUeCKUX 3HAHWH 1 HAaYUYHBIX J0Ka3aTe/IbCTB;

(hopMUpOBaHUe IIpe/[CTaB/eHUH O PO (DU3UKU /i1 Pa3BUTHS APYTHUX
eCTeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

HocTxeHne 3TUX 1iesiel obecrieurBaeTCs pellieHueM C/IeAYIOIUX 3aiau B
ripoijecce U3yueHus: Kypca (h13UKU Ha ypOBHe cpefiHero obiero obpa3oBaHus:

nmpuoOpeTeHre  CUCTeMBbI  3HaHUKM 00  oOmmX  Gu3NUecKux
3aKOHOMEPHOCTSIX,  3aKOHaX, TeOopusiX, BK/IOYasi  MeXaHUKY,
MOJIEKYJIIPHYIO (DU3UKY, 3/IEKTPOAUHAMUKY, KBaHTOBYI (GU3UKY U
371eMeHTbI aCTPO(PU3UKH;

dbopMUpOBaHHe yMeHUM TIPUMEHSITb TeopeTUuUeCKUe 3HaHus [t
00bsicHeHUsT (PU3NUeCKUX SBJAEHUA B TIpUPOJe W [Js TIPUHSTHS
MPaKTUUYeCKHX pellleHUM B IMOBCeJHEBHOM JKU3HU;

OCBOeHHe CIOCOOOB pellleHus] pa3MYHbIX 337ad C $IBHO 3aZlaHHOMN
du3nueckol Mojenblo, 3aZiad, MOApa3yMeBarollUX CaMOCTOSITe/IbHOe
co3fjaHue (pu3nuecKoi Mozie/u, aJleKBaTHOM YC/IOBHUSIM 3a/jauH;
MOHUMaHue (PU3NYeCKUX OCHOB U MPUHLIUIOB JeMCTBUS TEXHUUECKUX
YCTPOUCTB M TEeXHOJIOTMUEeCKMX TIPOLIeCCOB, UX BJIMSHUS Ha
OKpYXXalOLyto Cpeay;

OBJIa/leHre MeTOAMU CaMOCTOSITe/TbHOTO TUIAHUPOBAHUS U MPOBeeHUs
(bur3nUecKux 3KCIepUMeHTOB, aHa/rM3a U UHTepIipeTalyuyd WH(popMaluy,
oripe/ie/ieHUsi I0OCTOBEPHOCTH T0/Iy4eHHOT0 pe3y/ibTaTa;

co3/laHue yC/I0BUU Ji) b pa3BUTUS yMeHuH MPOEKTHO-
HCCJle/IoBaTe/IbCKOM, TBOPUECKOU JlesiTe TbHOCTH.

Ha u3yuenune ¢u3nku (6a30BbI ypOBEeHb) Ha YpPOBHE CpeAHEro oOIIero
obpa3oBanus otBoAuTCst 136 uacoB: B 10 kmacce — 68 uacoB (2 yaca B HeJiesi0),
B 11 kyacce — 68 yacoB (2 yaca B HeZiesn0).

[Tpennaraemeiii B TiporpamMme Tio (u3MKe TepedeHb 1aboOpaTOpHBIX U
MPAKTUUeCKUX paboT sBJsSeTCS pPEeKOMEeHAO0BAaHHBIM, YUMTe/b [eflaeT BBIOOD
rpoBe/ieHUsT 71ab0paTOpHBIX paboOT M OMBITOB C YUETOM WHUBUAYATbHBIX
0CcobeHHOCTel 00yJaroIIUXCS.



COJAEP)XAHUWE OBYUEHUSA
10 KJIACC

Pa3pgen 1. ®u3uka ¥ MeTOJbl HAYYHOI'0 MO3HAHUS

du3rKa — HayKa O mpupoze. HayuHble MeTObl TO3HAHUS OKPY»KaroLero
Mupa. Posb 3KCriepyuMeHTa U TeOpuM B TIIpOLjecCe T03HAHUSA TMPUPOJBL.
OKCIepUMeHT B (PU3MKe.

MogenvpoBanue ¢hr3nUeCcKuX siBJIeHUM U npoljeccoB. HayuHble TUNOTe3bl.
dusrueckre 3aKOHbI W Teopud. ['paHULIbI TIPUMEHUMOCTH (PU3UUECKUX
3aKOHOB. [ IpyMHLIMIT COOTBETCTBUS.

Ponb 1 MecTo ¢pu3uKu B (GOPMUPOBAHUM COBPEMEHHOW HayUHON KapTUHbI
MHpa, B TIPaKTUYECKOM JeATeJIbHOCTHU JIFOJIeN.

Llemoncmpayuu

AHanoroBble W IU(PPOBbIE W3MepUTeIbHbIE TPUOOPHI, KOMITbIOTEDHbBIE
JaTuUUKU.

Pa3pen 2. MexaHuka

Tema 1. Kunemamuka

Mexanuueckoe aBrKeHHe. OTHOCUTE/ILHOCTh MEXAaHUUECKOTO JIBUYKEHUS.
Cucrema orcuéra. TpaeKkTopusi.

[TepemeliieHre, CKOpPOCTb (CpeAHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
yCKOpeHWe MaTepuajbHOW TOUKHM, UX MPOEKIIMU Ha OCU CHUCTeMbl KOODAUHAT.
Crio>keHue riepeMelleHU U CJI0)KeHHe CKOPOCTEN.

PaBHOMepHOe ¥ paBHOYCKOpPEHHOe TIpsIMOJIMHelHOoe [BiKeHue. ['paduku
3aBUCUMOCTU KOOD/IMHAT, CKOPOCTH, YCKOpDEeHHUs, MNYTU U TepeMelleHus
MaTepuaJbHOM TOUKHU OT BpEMEHHU.

CBo0Oo/iHOe TIafieHre. Y CKopeHre CBOOOIHOTO TaZieHus.

KpuBonuHeiiHoe [JBWKeHue. [IBokeHWe MaTepyualbHOM TOYKW TIO
OKDY)>KHOCTU C TIOCTOSIHHOM TI0 MOJIy/II0 CKOPOCTbIO. YTJIOBasi CKOPOCTb,
NMVHeWHass cKopocThb. Ilepros u uvactota obpaiijeHus. LleHTpocTpeMuTe/IbHOe
yCKOpEeHHUe.

TexHuueckue yCTpPOWCTBAa U TIpAaKTHYeCKOe TMpUMeHeHUe: CIIUIOMeTD,
JIBID)KeHWEe CHapSIZIOB, LieMHble U peMEHHbIe Tiepe/iau.

Lemoncmpayuu

Mogenb CUCTEMBI OTCUéTa, WUTIOCTpaLsi ~ KMHEeMaTUuYeCKUX
XapaKTePUCTUK ABMKEHUS.

[Tpeobpa3oBaHue ABW)KeHUHN C UCIIO/Ib30BAaHUEM TTPOCTHIX MEXaHH3MOB.

[TageHue Tes B BO3/yxe U B pa3pe)KeHHOM MPOCTPAHCTRe.

HabstofieHre ABWOKeHUs Teja, OPOIIEHHOTO TIO/ YIJIOM K TOPU30HTY U
TOPU30HTA/IBHO.

M3mepeHue yCcKOpeHHsi CBOOOAHOTO Ta/ieHHsl.

HaripaBnieHue CKOpPOCTH TIPU IBUYKEHUU 10 OKPY>KHOCTH.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombi

V3yueHne HepaBHOMEDHOTO [BWXEHUSI C 1eJbl0  OmpejeseHust
MIHOBEHHOW CKOPOCTH.

VccnenoBaHve COOTHOLIEHUS MEXAY MYTSIMU, TPOWIeHHbIMU TeJIOM 3a
rocsiefjoBaTe/lbHble paBHble TMPOMEXYTKHM BpEeMeHU IpH PABHOYCKOPEHHOM
JB)KEHUY C HayaJlbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHue ABM>KeHUS I1apHKa B BSI3KOM >KUIKOCTHU.

M3ydeHue ABM>KeHUs Tesa, OpOIIEHHOTO TOPHU30HTAIBHO.



Tema 2. Junamuka

[lpyHuyn oTHocuTenbHOCTHM ['amunes.  IlepBeii  3akoH  HbrOTOHa.
NHepryaibHble CUCTEMbI OTCUETa.

Macca Ttena. Cwuna. [lpuHUun cynepno3uuud cuia. BTopor 3akoH
HetoTOHa [ MaTepuanbHOM TOYKWA. Tpet 3akoH HerotoHa g
MaTepuabHbIX TOYEK.

3aKOH BceMUpHOro TtaroteHus. Cuia TspkecTd. llepBasi Kocmuueckast
CKOpOCTb.

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

Tpenuve. Bugel TpeHusi (IOKOS, CKOJb)KeHUs, KaueHus). Cua TpeHUs.
Cyxoe Tpenue. Cua TpeHUsI CKOJIb)KeHHUsI U CUJia TpeHUst mokosi. KoadduiyeHt
TpeHus. Cusa CONpOTUBIIeHUS DU IBU)KeHUU TeJla B JKUAKOCTH WUJ/IU rase.

[TocTynaTenbHOe 1 BpaillaTebHOE BW)KeHHe abCOMIOTHO TBEP/IOTO TeJa.

MomeHT cubl OTHOCUTE/IBHO OCH BpalleHus. Ilmedyo cuiel. YcioBus
paBHOBeCHs TBEpPAOro TeJia.

TexHruecKue yCTPOMCTBA U TPaKTHYeCKOe MPUMEHEHWe: MOJIIUITHUKHY,
[IBUJKeHUe UCKYCCTBEHHBIX CITyTHUKOB.

Lemoncmpayuu

ABnenvie uHepLN.

CpaBHeHMe MacC B3aUMOJIeUCTBYIOLLIUX TeJl.

Bropoii 3akoH HeroTOHa.

N3mepeHue cuil.

Crio)keHUe CHUJL.

3aBUCUMOCTb CUJIbI YTIPYTOCTH OT AedhopMariui.

HeBecomocte. Bec Tesa 1pu yCKOpeHHOM MOABEMe U MaJ|eHUH.

CpaBHeHUe CWJI TPeHUS TI0KOS, KaueHUsI U CKOJIb)KeHUSI.

Y ci0BUsg paBHOBecHs TBEPAOro Tesa. Bubl paBHOBeCUs.

YueHuuecKuli 3kcnepumeHm, n1abopamopHble pabombi

M3ydeHue ABM>KeHUst OpyCKa 10 HaK/IOHHOM TVIOCKOCTH.

WccnepoBanue 3aBUCMMOCTU CUJT YIIPYTOCTH, BO3HUKAKOLLKUX B MPYKUHE U
pe3uHOBOM 06pa3sije, OT uX AeopMariii.

WccnenoBanre ycCa0BUAKM paBHOBECHSI TBEDJAOrO Teja, WMEIOIIEro 0Ch
BpallleHus.

Tema 3. 3aKOHbI COXpAHEHUSs1 8 MEXAHUKe

NmMnysnbc MaTepuanbHOM TOYKM (Tesna), CUCTeMbl MaTepUabHBIX TOUEK.
NMnynbC CUibl U U3MEHeHHe HMITy/ibCa Teja. 3aKOH COXpaHeHWs UMITYJIbCa.
PeakTuBHOE BUXKEHUe.

Pabora cuibl. MOIIHOCTD CHJTBL.

KuHeTndeckasi SHeprusi MaTepuasbHOM TOUkKH. Teopema 00 M3MeHeHUH
KUHETHUYeCKOU SHEepPruu.

[ToreHuanbHas SHeprus. [ToreniyanbHas SHeprus YIIPYTO
nehOpMHUPOBAHHOM TIPY)KWHBL.  [loTeHIMa/ibHAs SHepPrus Tejia BOIM3U
TOBEPXHOCTU 3eMJIH.

[ToreHiyanbHBle W HeMOTeHIMaAbHbie  cwibl. CBsA3b  pabOTHI
HEIMOTEHLUATbHBIX CAJI C U3MEHEHWEeM MeXaHWYeCKOM SHePTUuM CUCTEMBI Tel.
3aKOH COXpaHEeHUs] MeXaHUUYeCKOU SHEepPruu.

Yrpyrue v Heyrnipyrue CTOJIKHOBEHUS.

TexHrUUeCcKre yCTPOUCTBA U TIPAKTUUECKOe TIPUMeHeHUe: BOAOMET, KOTIEp,
TMPY>KUHHBIN MTUCTOJIET, IBW)KEHNE PaKeT.

Lemoncmpayuu

3aKOH COXpaHeHUsl UMITyJ/IbCa.



PeakTuBHOE BUXKEHUe.

[Tepexo/ IOTeHI[MaIbHON SHEPTUU B KUHETUUECKYH0 U 0OpaTHO.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombi

M3ydeHre abCOMIOTHO HEYTPYTOTO yJapa C TOMOIIbIO ABYX OJWHAKOBBIX
HUTSTHBIX MasiTHUKOB.

WccnenoBanve CBsi3u pabOThl CWIbI C HW3MeHeHHeM MeXaHWUeCKoun
9Hepruy Tejia Ha TIpPUMepe PacTshHKeHHs] pe3HOBOTO JKI'yTa.

Pa3pgen 3. Moneky/isipHasi pu3uKa ¥ TepMOAMHAMHUKA

Tema 1. OcHo8bI MO/1EKYASIPHO-KUHemMu4YecKol meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKY/IIPHO-KUHETUYeCKOM TeOpurM U UX
orbITHOe oOocHOBaHWe. BpoyHoBckoe gBmwkenue. duddys3us. Xapakrep
IBWKEHUSI W B3aWMOJIeWCTBUSI 4YaCTWL] BeljecTBa. Mozenu CTPOeHUsl rasos,
JKUAKOCTeW U TBEPABIX Tesl U 0OBbsICHEHHEe CBOWMCTB BeIeCTBa Ha OCHOBE 3THUX
Mozener. Macca u pasmepbl Mosekysn. KommdectBo BerjectBa. [locTossHHas
ABorazpo.

TermoBoe paBHOBecue. Temmepatypa u eé wusMepenue. lllkana
Temriepatyp Llenscus.

Mogens upeanbHoro rasa. OCHOBHOe ypaBHeHHE MOJIEKYJISIPHO-
KUHEeTHUYeCKOW Teopur WjeanbHOTO Ta3a. AGCOMOTHas TeMriepaTypa Kak Mepa
CpefHer KWHeTUUeCKOW 3HepPruu TervioBOro [JBWXeHWsl dactul] rasa. lllkama
Temriepatyp KesnbBuHa. ['a3oBele  3aKOHBL.  YpaBHeHue MeHeneeBa—
KnanenpoHa. 3akoH [aneToHa. M30mporieccsl B ujeaabHOM Trase C MOCTOSIHHBIM
KOJIMYeCTBOM  BelllecTBa. ['padrueckoe mpejcTaB/ieHHMe  H30IMPOLIECCOB:
130TepMa, M30X0pa, u3obapa.

TexHrWuecKue YCTPOMCTBA W MPAKTAYECKOe TMpPHUMEHEeHHe: TepMOMeTP,
b6apomeTp.

Lemoncmpayuu

OmnbIThI, JOKa3bIBaKOIIUe AUCKPETHOe CTpOeHue BelllecTBa, doTorpaduu
MOJIEKYJ/T OPraHUYeCKUX COeJMHEeHUM.

OmnbIThI TI0 UM PY3UUN XKUAKOCTEN U ra3oB.

Mo/ienb 6pPOYHOBCKOTO JBHKEHMUS.

Mogens ornbita IllTepHa.

OIBITHI, JlIOKas3bIBaroLue CylLeCTBOBaHUe Me)KMOJIEKYJ/IIPHOTO
B3aUMO/IeHCTBUSI.

Mogenb, WTIOCTpUpPYIOLLIas TIPUPOAY AaB/IeHUs ra3a Ha CTeHKU CoCy/a.

OnbIThl, WUIKOCTPUPYIOLME YpaBHEHUe COCTOSIHUS W/easbHOIO Tasa,
M30IIPOLIeCCHI.

YueHuuecKuli 3kcnepumeHm, n1abopamopHble pabombi

OrnpefienieHre Macchbl BO3/lyXa B K/IJaCCHOM KOMHAaTe Ha OCHOBE U3MepeHUU
00BbEMa KOMHATHI, ZIAB/IEHUs U TeMIlepaTyphl BO3/[yXa B Hell.

WccnepmoBaHve  3aBUCMMOCTHM  MeXAy — IlapaMeTpaMUd  COCTOSHUS
pa3pe’kKeHHOro rasa.

Tema 2. OcHo8bl MmepMOOUHAMUKU

TepmogrHaMuyeckas cucrema. BHyTpeHHsAA SHeprus
TePMOAVMHAMUUECKOW CHUCTeMBbI U cCrocobbl eé wu3MeHeHus. KommuecTBo
TeTUIOThl U pabora. BHyTpeHHsss 3Heprysi OAHOATOMHOTO W/eaJibHOTO Trasa.
Buzpl Teruionepesaun: TeryIONpPOBOAHOCTb, KOHBEKLIUS, U3/yueHue. Y 1e/bHast
TeIUIOEMKOCTh BellleCcTBa. KommueCcTBO TeIIoThl IIPU Terliorepeaaye.



[ToussTe 06 azwabatHOoM Tipoiiecce. [lepBbIi 3aKOH TepPMOJWHAMMKHU.
[TpyMeHeHe epBOTO 3aKOHA TePMOAWMHAMUKH K H3ormpoljeccam. I'padudeckas
VHTepIIpeTarys paboThI rasa.

Bropoii 3akoH TepMorHaMUKA. HeoOpaTUMOCTh MPOLIeCCOB B TIPUPO/IE.

TeruioBble  MamvHbL.  [IpUHLWTNBI  [A€MCTBUS  TEIUIOBBIX  MAIIIHH.
[Tpeobpa3oBaHusi SHePTUM B TeIUIOBBIX MamnHaxX. Ko3dduieHT mome3Horo
JercTBUs TeTioBoM MarmHbl. [{ukn KapHo u ero Ko3¢h@uIilMeHT 10Jie3HOT0o
JerCcTBUs. DKOIOTUUeCKHe TIP06/IeMbI TeTlJI09HEPTeTUKH.

TexHWUueCcKHWe YCTPOWCTBA M TPAKTUUeCKOe TIpUMeHeHHe: [BUTaTeslb
BHYTPEHHETO CTOPaHusi, ObITOBOW XOJ0JUIbHUK, KOHAUIMOHED.

Lemoncmpayuu

V3MeHeHVe BHYTpeHHeH HEpruu TeJja MPU COBepIlieHNH paboThI: BbLIET
npoOKy u3 OYTBUIKK TIO[] IeliCTBHEM C)KaTOro BO3[yXa, HarpeBaHwe 3¢upa B
JaTyHHOU TPyOKe TyTéM TpeHus (BHUAEeO0ZeMOHCTPALIs).

N3MeHeHWe  BHYTpeHHeM  SHeprud  (TeMrepaTypbl) Tena  TpU
Teruiornepeave.

OnpIT 10 aAiabaTHOMY pacCIIMPeHHI0 Bo3AyXa (OMbIT C BO3AYIIHBIM
OTHUBOM).

Mojienu TIapoBOM TypOWHBI, [BUTaTe/id BHYTPEHHETO CropaHus,
PEeaKTUBHOTO JIBUTATEJISI.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombi

V3mepeHue ye/bHOU TeTITIOEMKOCTH.

Tema 3. Aepezamubie cocmosiHus gewjecmea. Pazoebie nepexoobl

[Tapoobpa3oBanue u KOHAeHcalus. McnapeHve u KureHre. AOCOMIOTHas
Y OTHOCHUTeJIbHAsI BJI&XKHOCTh BO3AyXa. HachllieHHbIH Tlap. Ye/ibHas TerioTa
napoobpa3oBaHusi. 3aBUCUMOCTb TeMIIepaTyphbl KUTIEHUS OT /laB/IeHUS.

Teéppoe Teno. Kpucramueckue M aMopgHble Tena. AHW30TPONUs
CBOMCTB KpucTa/uioB. Kuakue Kpuctauibl. CoBpeMeHHble MaTepHasIbl.
[TnaByieHve ¥ KpUCTasUIM3alvsA. Y iesibHast TeryioTa TiiaBieHus. Cybaumariys.

YpaBHeHue TeTioBOro OanaHca.

TexHUUeCcKre yCTPOWCTBA U TPAKTUUeCKoe TPUMeHeHUe: TUTPOMeTp U
TICUXPOMETp, KaJIOpUMETP, TeXHOJIOTUH TI0/TyueHUs] COBPeMEeHHbBIX MaTepHasioB,
B TOM UHCJ/Ie HAHOMAaTepPHUaioB, U HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TTapOB.

KurieHuve npy TIOHWKEHHOM JIaBJIEHUU.

Crioco6b1 3MepeHUs! B/IaYKHOCTH.

HabttoieHre HarpeBaHUs U TI7IaB/IeHUsT KPUCTA/I/TMUECKOTO BelllecTBa.

JemMoHCTpaLys KpuCTauios.

YueHuuecKkul 3kcnepumeHnm, niabopamopHble pabombi

Vi3mMepeHre OTHOCHTEBHOMN BIa)KHOCTU BO3/yXa.

Pa3pgen 4. DneKTpoguHaMHUKa

Tema 1. dnekmpocmamuka

OneKTpu3alusa Tea. JNeKTpUYeCKuMr 3apsf. [IBa BHJa 3/€KTPUUECKUX
3apsAaoB. [IpoBOAHVKY, NU3/EKTPUKYA M TOJYIIPOBOAHUKUA. 3aKOH COXPaHEHUs
37IeKTPUYECKOr0 3apsi/a.

B3aumogerictBue 3apsizioB. 3akOH KysnoHa. ToueuHbIM 37€KTpAYECKUM
3apsAa. DnekTpuueckoe nosie. Hanpsok€HHOCTE 371eKTpruueckoro mnosis. [TpuHuumn
Cyneprno3vLin 3JIeKTPUYECKUX ToJien. JIvnun HarpsUKEHHOCTU
37IeKTPUYECKOTO MOJIAL.



Pabora cunm asekTpocrtaTudyeckoro rmons. IloreHiuan. Pa3HocTh
NMoTeHUUanoB. [IpOBOAHUKM W [U3MEKTPUKUM B 3JIEKTPOCTAaTUYECKOM TIOJI€.
NvsnekTprueckasi IPOHUL[AeMOCTb.

OJIeKTPOEMKOCTB. KonpeHncarop. OJIeKTPOEMKOCTh IIJIOCKOI'0
KOH/IeHCaTopa. DHEepPrusi 3apsyKeHHOr0 KOHJeHcaTopa.

TexHrueckue yCTPOWCTBA W MPAKTAYECKOe MPUMEHEHWe: 3J1eKTPOCKOII,
9JIEKTPOMETp, 3JIeKTpOCTaThuecKasi 3allldTa, 3a3emJieHue 37eKTPOnpubopoB,
KOH/IEHCAaTOp, KOMUPOBAJ/IbHBIW annapar, CTPYHUHBIN TIPUHTEP.

Lemoncmpayuu

Y CTpoUCTBO M NIPUHLIUI JEeUCTBUS 3/IEKTPOMETPa.

B3anMogelicTBre Ha3/1eKTPU30BaHHBIX TeJl.

DeKTprUUeCcKoe moJie 3apsKeHHBIX TeJl.

[IpOBOAHWKHU B 3JIEKTPOCTAaTUYECKOM II0JIE.

OJIeKTpoCTaTAueCcKas 3alluTa.

[IV3N1eKTPUKKU B 3/IEKTPOCTaTUYECKOM MOJIe.

3aBUCHMOCTb 3JIEKTPOEMKOCTA TUIOCKOTO KOHJeHcaTopa OT IUIOLaZu
TJIAaCTHH, PACCTOSIHUAS MEXXAY HUMU U IU3JIEKTPUUYECKOW NMPOHULIAEMOCTH.

OHeprus 3apsKeHHOr0 KOHZIeHCaTopa.

YueHuuecKkuli 3kcnepumeHm, n1abopamopHble pabombi

N3mepeHue 31eKTPOEMKOCTH KOHJeHCaTopa.

Tema 2. ITocmosiHHbIll 31eKmpuyeckuti mok. Toku e pa3nuuHbIx cpedax

ONeKTPUUeCKUM TOK. YCJIOBUSI CYLEeCTBOBAHUS 3JIEKTPUUECKOTO TOKa.
Ncrounvku Toka. Cria Toka. [1oCcTOSHHBIM TOK.

Hanpskenue. 3akoH Oma /11 yyaCTKa Lieru.

ONeKTphUecKoe COMPOTHB/IEHWE. YZelbHOEe COMPOTHBIIEHWE BelleCTBa.
[TocnemoBaTenbHOE, Mapaie/bHOe, CMELIaHHOe COeJUHEHUe MPOBOJHUKOB.

Pabora »siekTpuueckoro Toka. 3akoH J[[koyns—J/leHila. MOIIHOCTb
5/7IeKTPUYECKOr0 TOKaA.

ONeKTPOABWKYIAsl CH/la U BHyTPEHHee COMPOTHUB/IEHMEe MCTOYHUKA TOKA.
3akoH Owma s MOoaHOM (3aMKHYTOM) 3/eKTpuueckon uenu. KopoTkoe
3aMbIKaHue.

ONEeKTPOHHasg  TMPOBOAUMOCTb  TBEDABIX  METa//IOB.  3aBUCHUMOCTH
COMPOTHUBJIEHUSI META/IJIOB OT TemIiepaTypbl. CBePXIPOBOJUMOCTb.

ONeKTpUUeCKui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonynpoBoguuku. CobcTBeHHasT W~ TIpUMeCHas  MTPOBOZAMMOCTH
MOJTyIpOBOIHHKOB. CBoiCTBa p—N-Tiepexoa. I1o/yrnpoBofHUKOBEIE TIPUOODHI.

ONeKTpUUeCKuid TOK B pacTBOpax W pacivlaBaX 3JeKTPOJIUTOB.
DJIEKTPOJIUTUYECKAsT UCCOLUAALMS. DJIEKTPOJIM3.

OneKTpuueckui TOK B ra3ax. CamoCTOATe/NbHBIM U HECaMOCTOSITe/TbHbIN
paspsaz. Momnuus. [1nasma.

TexHrWueckue YCTPOMCTBAa U TMpPaKTHYeCKOe TIPUMEHeHHWe: aMIlepMeTp,
BO/IbTMETP, PEOCTaT, WCTOUHWKUA TOKa, 3JIeKTpOHAarpeBaTe/ibHbIe TPUOODHI,
3JIEKTPOOCBETUTE/IbHbIE TIPUOOPBLI, TEPMOMETD COIPOTHB/IEHUS, BaKyyMHbIN
M0Zl, TEpPMUCTOPbl W  (POTOPE3UCTOPbI,  TOJYNPOBOJAHUKOBBIA  AMO[,
rajibBaHUKa.

Lemoncmpayuu

V3mepeHure CUJIbI TOKa Y HallpsUKEeHUS.

3aBUCHMOCTb COMPOTHUBJIEHUS LIATMHPUYECKUX TTPOBOAHUKOB OT [IJTUHBI,
T/IOLA/IU TIOTIEPEUHOT0 CeUeHUsI U MaTepuara.

CwMel1aHHOe COoeIMHEHWe TIPOBOJHUKOB.



[IpsiMmoe wu3MepeHHe 3eKTPOJABWXKYIeN cuibl. KOpoTKoe 3aMblKaHue
rajibBaHMYeCKOro 3jieMeHTa U OlleHKa BHYTPEHHET0 CONPOTUB/IEHUSI.

3aBUCUMOCTb COTIPOTUBJIEHUS] META/IJIOB OT TeMIlepaTyphl.

[TpoBOIUMOCTH 3/1IEKTPOTUTOB.

VickpoBoii pa3psizi ¥ IPOBOIUMOCTh BO3/yXa.

OAHOCTOPOHHSIS MPOBOAUMOCTD AMO/A.

YueHuuecKuli 3kcnepumeHm, n1abopamopHble pabombi

V3yueHue cMellIaHHOTO COeJMHEHUSI Pe3CTOPOB.

V3mepeHue 3/1eKTPOABMKYILEN CUTbI MCTOUHMKA TOKA U €r0 BHYTPEHHET 0
COTIPOTUBJ/IEHUS.

HabttoieHue 3/1eKTpo/m3a.

MexnpeaMeTHbIe CBA3H

M3yueHue Kypca pusuku 6a30Boro ypoBHs B 10 Kacce OCyIIeCTBIISETCS C
YU4ETOM COJZlepyKaTebHbIX MeXIPeJIMeTHbIX CBsi3ed C KypcaMd MaTeMaTHKH,
buonoruu, XM, reorpadrv ¥ TEXHOJIOTHH.

MesicnpedmemHble noHssMus1, CBsI3aHHbIE C MU3yUeHHWeM MeTO/I0B HayYyHOTO
MO3HaHWs: sIBJieHWe, Hay4yHbld (akT, ruroTesa, pusnueckas BeJMUMHA, 3aKOH,
Teopusi, HaOIOieHre, YKCTIePUMEeHT, MO/ie/IMPOBaHUe, MO/iefTb, U3MepeHHe.

Mamemamuka: pellileHHe CHCTeMbl YpaBHEHUW, JuHelHass (QyHKLMS,
napabosia, runepbosa, WX TrpapUKA U CBOWCTBA, TPUTOHOMETPUUECKHEe
byHKLIUU: CUHYC, KOCHHYC, TaHT'eHC, KOTaHIeHC, OCHOBHOE
TPUTOHOMETPUUECKOe TOXKJeCTBO, BEKTOPhI ¥ UX MPOEKIIMU Ha OCU KOOP/WHaT,
CJI0KeHUe BeKTOPOB.

Buonoeusi: MexaHWyeckoe [BW)XeHUE B >KMBOW mpupoje, Auddysus,
OCMOC, Terio00MeH >XMBBIX OPTraHM3MOB (BUBI TeTuioTNiepe[aud, TeryioBOe
paBHOBECHE), 3JIEKTPUYECKHe SIBJIEHUS B )KUBOM TIPUPO/IE.

Xumusi: IUCKpPeTHOe CTPOeHUe BellleCTBa, CTPOEHWe aTOMOB M MOJIEKY/I,
MOJIb BelllecTBa, MOJISIpHasi Macca, TelJIOBble CBOWCTBA TBEPABIX Tell,
JKUJKOCTeN U ra3oB, 3/IeKTpUUeCKUe CBOWCTBA METasIOB, 3/IEKTPOJUTUUECKAast
Jiicconualius, rajibBaHuKa.

Ieoepacpus: BMaKHOCTb BO3/[yXa, BETPbI, OapoMeTp, TepMOMeT].

TexHonoeus: mpeobpa3oBaHue IBWKEHHUH C UCITOb30BaHUEM MeXaHW3MOB,
y4éT TpeHUusi B TeXHUKe, MOJIIUIMHUKUA, WCIO0/Ib30BaHUWe 3aKOHAa COXpaHeHUs
MMITy/IbCa B TexHUKe (pakeTa, BOJOMET W JApPYTUe), ABUraTe/lb BHYTPEHHEro
cropaHusi, TiapoBasi TypOWHa, OBITOBOM XOJIOJWIBHUK, KOH/WI[MOHE,
TEeXHOJIOTUA  TIOJyUueHHUs COBPEMEHHbIX MaTepuajioB, B TOM UHUC/e
HaHOMaTepuajsioB, W  HAHOTEXHOJIOTUW,  3JeKTpoCTaThueckas  3all[uTa,
3a3emJieHHe 3JIEKTPOITPUO0POB, KCEepOKC, CTPYMWHBIN TIPUHTED,
j/IeKTpOHarpeBare/ibHbie  TPUOOPBLI,  3/IEKTPOOCBETUTE/IbHBIE  TPUOOPHI,
rajibBaHUKa.

11 K/TACC

Pa3pgen 4. DneKTpoguHaMHUKa

Tema 3. MazHumHoe noJie. 3/1eKMpoMazHUMHAas UHOYKYus

[TocTosiHHBIe MarHUTBL. B3aumopencTBHe TOCTOSIHHBIX — MarHUTOB.
MarnutHOoe mosie. BeKTOp MarHWTHOM WHAYKUWW. [IpyuHLUMII Cyneprno3vLyu
MarHUTHBIX MOJied. JINHUM MarHUTHOM UHAYKUMA. KapThHa JTMHUA MarHUTHOU
WHAYKLWU 1107151 TIOCTOSIHHBIX MarHWTOB.

MarHutHOe TI0/Ie TMPOBOJHMKA C TOKOM. KapTMHa /nMHUKA WHIOYKLUW
MAarHUTHOI'O TIOJISl JJIMHHOTO MPSIMOr0 MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO



MPOBOJHUKA, KaTyllku ¢ ToOkoM. OmneiT Opcrega. BsaumopericTBue
TPOBOJHUKOB C TOKOM.

Cuna Ammepa, eé MOAY/Ib Y HarpaBJ/IeHUe.

Cuna JlopeHua, eé MoAy/nb W HarpaB/jieHue. [IBi)KeHHe 3apsyKeHHOU
YaCTULIbI B OZJHOPOJHOM MarHUTHOM Tiojie. Pabota cumbl JIopeHiia.

SIBneHre >3MEKTPOMAarHUTHOM WHAYKLWA. [IOTOK BeKTOpa MarHUTHOM
WHIYKOUW. OJEeKTPOABWXKYIAsi CWIa WHAYKUWW. 3aKOH 3JIEKTPOMarHUTHOU
vHAyKuuu Papanes.

BuxpeBoe sjieKTpyUueckoe rojie. D/eKTPOABMWKYLas Cula WHAYKLUU B
TPOBOJHUKeE, IBMWKYILEeMCS ITOCTyIaTe/IbHO B O4HOPOAHOM MarHUTHOM I10JIe.

IIpasuso JleHua.

NHAYKTUBHOCTL. fIB/IeHMe CaMOUHAYKLUMU. OJIeKTPOABWXKYIAsd CUJia
CaMOUWHYKLIUHU.

OHeprusi MarHUTHOTO T10JIs1 KaTYLLKU C TOKOM.

DJIeKTPOMarHuTHoe TI0J1e.

TexHrWUuecKue yCTPOWCTBA W MPAKTAYECKOe TPUMEHEHMe: TIOCTOSTHHbIe
MAarHUThl, 3/IEKTPOMAarHUThI, 3JIeKTPOJBUraTe/lb, YCKOPUTENU 3JIeMeHTapHbBIX
YaCTUL], UHAYKLMOHHA T1eUb.

Lemoncmpayuu

OrnbIT JpcTeja.

OTKJ/I0HeHHe 3/IeKTPOHHOIO Iy4YKa MarHWTHBIM TTI0JIEM.

JIVHUM VHAYKLMA MarHUTHOT'O TI0JIS.

B3anmMogericTBre ABYyX NPOBOJHUKOB C TOKOM.

Cuna Amrmepa.

HevictBue cunbl JIopeHI]a Ha MOHBI 3JIEKTPOJIUTA.

SIBneHre 3/1eKTPOMarHUTHOM UHYKLIUU.

[Ipasusio JleHua.

3aBUCHMOCTb  3M€KTPOABWKYILEM CWIbl WHAYKLUA OT CKOPOCTH
M3MeHeHHs] MarHUTHOTO TTOTOKa.

SBjieHMe caMOUHAYKLIUU.

YueHuuecKuli 3kcnepumeHm, niabopamopHble pabombi

W3yyeHrie MarHUTHOIO T10/151 KATYIIKU C TOKOM.

WccnenoBanue 1elCTBYS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

WccnenoBanve siB/ieHUs 3/IEKTPOMAarHUTHOW UHAYKLUU.

Paspen 5. Kone6anusa 1 BoJIHbI

Tema 1. MexanuuecKue u 31eKmpomMazHUmMHble Ko/jebaHus

KonebarenbHass cuctema. CBoOosHBIE MeXxaHUUeCKWe — KoyiebaHus.
['apmoHnueckue KosiebaHus. [lepuof, yacToTa, aMIiUTyAa 1 ¢dasa KoebaHMi.
[Ipy>KUHHBIM MasATHUK. MaremaTuyeckuu MasATHUK. YpaBHeHue
rapMOHMUeCKUX Kojebanuii. [IpeBpailjeHHe SHEPrUu TP TapMOHUUECKUX
KonebaHUsIX.

KonebaTenbHbiii KOHTYp. CBOOO/HBIE 3/IEKTPOMAarHUTHBIE KOeOaHUs B
nziealbHOM KojebaTresTlbHOM KOHType. AHa/lOTUS MeXAY MeXaHWUYeCKUMU U
3JIeKTPOMAarHUTHBIMA KosiebaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEeHHs
9HEepruy B HjjeallbHOM KoJiebaTe/IbHOM KOHTYPE.

[MpencraBneHre 0  3aTyxXawiux  KosebaHWsSX.  BeIHY»KIeHHBIe
MexXaHnueckue KojebaHus. Pe3oHaHC. BbIHyXIeHHbIe 3/IeKTPOMarHUTHbIE
KosebaHusl.



[lepemennbli TOK. CHHYCOWJAMbHBIM TEpPEeMEHHBbIM TOK. MOIHOCTb
TepeMeHHOr0 TOKa. AMIUIUTYJHOe Y JeHCTBYIOIee 3HaueHWe CU/bl TOKAa U
HarpspKeHUsI.

Tpancdopmarop. IIpousBojcCTBO, repezaya 51 roTpebIeHue
S/IEKTPUYECKOW  SHEePruv. OKOJOTHYeCKHWe DPUCKUM TpPU  MPOU3BOJCTBE
37eKTpo3Heprun. KyabTypa HCIO/b30BaHus 3J1eKTPOSHEPTUUA B MOBCEJHEBHOU
JKA3HU.

TexHrUueCcKre yCTPOMCTBA W TMPaKTUUYECKOe NMPUMEHEeHHe: 371eKTPUYeCKU
3BOHOK, TeHepaTop MepeMeHHOr0 TOKa, IMHUY 3/1eKTporepe/ay.

Lemoncmpayuu

ViccnemoBaHue TlapaMeTpoB KoJie0aTebHOM CHCTEMBI (MIPY>KMHHBIA WA
MaTeMaTU4eCKUU MasiTHUK).

HabJtto/jeHue 3aTyxarommx KoieOaHuii.

ViccnemoBaHye CBOMCTB BBIHY)KIEHHBIX KOIe0aHHUH.

HabJttojeHue pe3oHaHca.

CBobOo/iHBIE 3/IeKTPOMarHUTHbBIE KOJieOaHMs.

OcuuinorpaMMsl (3aBUCMMOCTH CUJIbI TOKA U HarpsUKeHUs OT BPEMEHH)
IS 37IeKTPOMarHUTHBIX KOsieOaHMiA.

Pe3oHaHC npu TmocienoBaTeNlbHOM COEIWHEHWM pe3UCTOpa, KaTyLLKH
VHJYKTUBHOCTHY Y KOHJIEHCATOopa.

Mopenb TMHUM 371eKTponepeaun.

YueHuuecKuli 3kcnepumeHm, aiabopamopHble pabombi

VccnenoBaHrie 3aBUCMMOCTU TIepHO/ia MaJlbIX KoJsieOaHU Tpy3a Ha HUTH
OT JI/TMHbI HUTW U MacChl Ipy3a.

WccnenoBaHre TrepeMeHHOTO TOKa B IL[eMKA M3  [OC/Ae[0BaTe/bHO
COeIMHEHHBIX KOHEHCAaTOPa, KaTyIIKXA U Pe3UCTOpa.

Tema 2. MexaHuuyecKue u 3/1eKmpomMazHUmMHble 80/IHbl

MexaHnueckue BOJIHBI, YCJIOBUS pacrnpoctpaHeHus. Ilepuoa. CKoOpocTb
pacripoCcTpaHeHusT W JJjMHa BOJIHBL. [lorepeuHble W TPOJAO/BHBIE BOJIHBI.
WuTepdepeniys u Au@pakius MexaHuueCKUX BOJIH.

3ByK. CKopocTb 3ByKa. [ pOMKOCTb 3ByKa. BricoTa ToHa. Tem0Op 3ByKa.

ONMeKTPOMAarHuTHbIe BOJIHBL. Y C/IOBUSL M3JIyY€HUS 3J€KTPOMarHUTHBIX
BOJIH. B3aumHas opueHTauusi BeKTopoB E, B, V B 3/1eKTpOMarHuTHOW BOJIHE.
CBOUCTBA 3/1EKTPOMAarHATHBIX BOJTH: OTPa)KeHUe, TpeIoMJIeHHre, MOJsIpr3aLs,
mudpakiys, uHTepdepeHiys. CKOPOCTb 3/1eKTPOMarHUTHBIX BOJTH.

[ITkana 5/1eKTPOMarHUTHBIX BOJH. [IpuMeHeHHne 3/1eKTPOMAarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[IpyHLMBI paiMOCBSA3U U Te/eBUAeHus. Paguonokanus.

DeKTPOMAarHMTHOE 3arpsi3HeHe OKPY’Karoller Cpe/bl.

TexHruecKue yCTPOMCTBA W TPAaKTUUECKOe MPUMEHEHHe: MY3bIKaTbHbIe
WHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUarHOCTUKA B TEXHUKe U MeAULMHe, pazap,
pafIMOTIPUEMHIK, Te/leBU30p, aHTeHHa, TesiehoH, CBY-neus.

Lemoncmpayuu

Ob6pa3oBaHue U pacpoCTpaHeHHe MOTIePeYHbBIX U MPO/[0/IbHBIX BOJIH.

Koneb6mtotieecst Teio Kak NCTOUHHUK 3BYKa.

HabJtto/jeHue oTpaykeHus ¥ MpeioMIeHUsI MeXaHUUeCKHUX BOJTH.

HabmtoieHme nHTepdepeHidy U Audpakiid MeXaHUYeCKHUX BOJTH.

3BYKOBOM P€30HAHC.

Habsto/ieHre CBsi3W TPOMKOCTU 3BYKa U BBICOTHI TOHA C aMIUIUTYZOW U
YyacToToU KonebaHui.



WccnenoBaHre  CBOWCTB — 3/IEKTPOMArHATHBIX —~ BOJIH:  OTPaKeHHe,
ripesioM/ieHue, NoJsipusanys, gudpakiys, uHTepdepeHIusl.

Tema 3. Onmuka

'eomeTpuueckass onTuka. [IpsMOMHENMHOe pacrpoCcTpaHeHWe CBeTa B
oZHOpOoAHOU cpefie. JIyu cBeTa. ToueuyHbIM UCTOYHUK CBETA.

OTtpaxkeHWe CcBeTa. 3aKOHBI OTpa)keHUsI CBeTa. [locTpoeHue n300parkeHHU
B IUIOCKOM 3€epKaJie.

[TpesiomsieHne cBeTa. 3aKOHBI TIpe/loMJeHUS CBeTa. AOCOMIOTHBIN
roKasareJsib npesiomsieHus. [1osHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbINA yromn
T0JTHOI'0 BHYTPEHHET'0 OTPayKeHUsl.

Hucniepcusi ceeta. Crio>KHBIN cocTaB b6enoro cBeta. LIBer.

Cobuparorriie W pacceuwBarolljie JIMH3bl. TOHKas JiMH3a. POKycHoe
paccTosTHUe W ONTHYecKasl CHjla TOHKOW JIMH3bI. [TocTpoeHne n3obpakeHuii B
cobuparoliXx ¥ paccewBarolMX JuH3aX. PopMysa TOHKOW  JIUH3BI.
YBenuueHuve, 1aBaemMoe JTMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonHoBasi ontuka. MHTepdepeHuyss cBeta. KorepeHTHble MCTOUHUKH.
YciioBusi HabmofieHWsT MaKCUMYMOB WM MUHUMYMOB B WHTep(depeHI[MOHHOM
KapTHHE OT IBYX CMH(a3HbIX KOTePEeHTHBIX NCTOUHUKOB.

Oudpakius cBeta. [IudpakiyoHHas peliéTka. YcC/oBHe HabmoaeHus
[JIaBHBIX MAaKCHMMYMOB TpA TlaJleHWd MOHOXPOMAaTUYeCKOro CBeTa Ha
I(hPaKIIMOHHYIO PEIIETKY.

[Tongpusanus ceerta.

TexHrWueckue yCTPOWCTBAa W TMpaKTHYeCKOe TpHMeHeHue: OYKH, JIyIa,
doToarmapaT, NMpoOeKI[MOHHbIM anmnapaT, MUKPOCKOI, TeJieCKOI, BOJIOKOHHas
OITHKA, NU(PPaKIIMOHHAS PeIlIETKa, TOJISIPOU.

Lemoncmpayuu

[IpsiMOIMHEHOE paclpOCTpaHeHHe, OTpPakeHue W TpeioMJIeHue CBeTa.
OnTuueckrie TIpPUOOPHI.

[TosiHOe BHyTpeHHee oTpakeHWe. MoJie/ib CBeTOBO/A.

VccnenoBaHue CBONCTB n300pa>keHUH B JTMH3aX.

Mopgenu MUKPOCKOIIa, TeJIeCKOora.

HabttoieHme nHTepdepeHiidy CBeTa.

Habmonenne audpakiyuy cBeTa.

Habmtomenue aucriepcru cBeTa.

[TonmyyeHue crieKTpa € IMTOMOLLBIO TIPHU3MBL.

[TosnyyeHue crieKTpa C MOMOILIbIO AUGPAKLIMOHHOM PeIIETKU.

HabJttojeHue mosipy3aiiy CBeTa.

YueHuuecKuli 3kcnepumeHnm, niabopamopHble pabombi

W3mepeHue rokasareJisi peioM/IeHUsI CTeK/Ia.

VccnenoBaduie CBONCTB n300pa>keHUi B JTMH3aX.

Habmtomenue aucriepcru CBeTa.

Pa3pen 6. OcHOBBI Crielida/IbHON TeOPHUH OTHOCHUTE/IbHOCTH
['paHullbl NPUMEHUMMOCTU  K/JIaCCMUYeCKOM MeXxaHUKH. [locTynaTsl
CrieliiaIbHOM TEOPUM OTHOCHTE/IbHOCTH: WUHBAPUAHTHOCTH MOZYJSI CKOPOCTU
CBeTa B BaKyyMe, IPUHLIUI OTHOCUTE/IbHOCTH DWHILTEMHa.
OTHOCUTE/ILHOCTh ~ OJHOBPEMEHHOCTH.  3ame/jleHMe BpeMeHU U
COKpall[eHue JIJINHbI.
OHeprusi U UMNYJIbC PeISITUBUCTCKOM YaCTULIbI.



CBsi3b MacChbl C 3HEpPruerd W HMIYJbCOM PEeATUBUCTCKOU YaCTULBI.
OHeprus MoKos.

Pa3pgen 7. KBanToBas ¢u3uka

Tema 1. DnemeHmMbI KBAHMOBOL ONMUKU

@®oronbl. Popmyna [lnaHka CBsi3u SHepPruv (POTOHA C €ro UYacCTOTOM.
OHeprus U UMITy/IbC (OTOHA.

OTtkpeiTvie U uccnenoBanve Gotodpdekra. Ombitel A. I'. CroseToBa.
3akoHbl (oto3ddekTa. YpaBHeHUe OMiHIITelHa A5 PpoTtosddekrta. «KpacHas
rpaHuiia» ¢hoTo3ddeKTa.

HaBnenue cBeta. OmbiThl [1. H. JleGezmeBa.

XUMHUecKoe JieliCTBHe CBeTa.

TexHuueckue yCTpPOMCTBA Y MpaKTUUeCKOe TIpUMeHeHHe: (POTO3/eMeHT,
doTomaTumk, comHeuHasi 6aTapesi, CBeTOAUOZ,

Lemoncmpayuu

®oT03¢(deKT Ha yCTaHOBKe C IIMHKOBOM IJTACTUHOM.

VccnenoBaHue 3aKOHOB BHellTHero (hoTo3ddekra.

Ceetoauof,.

CosiHeuHast 6aTapesi.

Tema 2. CmpoeHue amoma

Mogens atoma TomcoHa. OnbiTel Pe3epdopa 1o paccessHUIO of -4aCTHI].
[InanerapHasg Mogens atoMa. [loctynatel bopa. M3nyueHue U mMorJiolleHue
(GOTOHOB TpU Tepexofie aToMa C OAHOTO YPOBHSI HEPruu Ha Apyrou. Bugabl
crieKTpoB. CIeKTp YPOBHEH 3HepPruu aTomMa BOZOpOoJa.

BosHoBble cBoucTBa uactul. Bomnel ge bpounnsa.  KopnyckynspHo-
BOJIHOBOU Jlya/IU3M.

CrOHTaHHOEe U BBIHY)K/IEHHOE U3/TyUeHHUe.

TexHrUuecKue yCTPOWCTBA Y TMpaKTUYecKoe TMpPUMeHeHUe: CIeKTpaabHbIN
aHa/m3 (CeKTPOCKOIT), J1a3ep, KBAaHTOBBINM KOMITbIOTEP.

Lemoncmpayuu

Mogens onbita Pe3epdopaa.

OrnipefienieHye AJIMHBI BOJIHBI J1a3epa.

HabJttojeHue TMHeNYaThIX CTIEKTPOB HU3/TyUeHus.

Jlasep.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombi

HabJttojeHue TMHeNYaToro CrieKkTpa.

Tema 3. AmomHoe s10po

OKCIIePUMEHTHI, [OKAa3bIBaloIIUe CA0XKHOCTh CTpoeHust sifpa. OTKpbITHE
paguoakTuBHOCTU.  OmbiThl  Pe3epdopfia 1O omnpefie/ieHHMI0O  COCTaBa
pafiioakTUBHOTO u3ayueHusi. CBoiicTBa anbda-, Oera-, TaMMa-HU3TyueHUs.
BivisiHue paM0aKTUBHOCTH Ha KUBbIE OPraHU3MBI.

OTKpbITHE TPOTOHA U HelTpoHa. HyknoHHast mofienb sgpa ['eitzenbepra—
WBanenko. 3apsy sapa. MaccoBoe unciio szapa. MI30TOrbL.

Anbda-pacriai. OeKTPOHHBIM W TIO3UTPOHHBIN OeTa-pacraz. ['amma-
v31yueHre. 3aKOH paJJOaKTUBHOI'O pacriajia.

OHeprus CBsi3W HYKJIOHOB B sifipe. iepHbie cubl. ledeKT Macchl siapa.

AnepHeie peakuuu. [esieHre U cCUHTe3 azep.

Slmepnbiii peakTop. TepmosiiepHbiii cuHTe3. [IpobieMbl U TIepCIIeKTHUBbI
IePHOM SHEPTeTUKU. DKOJIOTUUeCKHe aCIeKThl siZIePHOU SHepreTHUKHU.

DJ/ieMeHTapHble YacTULbl. OTKPBITHE TT03UTPOHA.

MeTozp1 Hab/TIO/IeHUST ¥ PETUCTPALM 37IeMeHTapHBIX YaCTHII.



dyHaamMeHTabHBIe B3auMofencTBUs. EAWHCTBO (M3MUeCKON KapTUHBI
MUDA.

TexHWuecKre YCTPOWCTBA W TIPaKTUUeCKOe TPUMeHeHHe: [[03UMeT,
Kamepa BubcoHa, siiepHbIii peakTop, aToMHast 6omo0a.

Lemoncmpayuu

CuéTurK NOHU3UPYIOIIUX YaCTHII.

YueHuuecKkuli 3kcnepumeHnm, n1abopamopHble pabombi

WccnenoBaHue TpeKOB yacTuI] (10 TOTOBBIM (hoTOrpadusim).

Pa3pgen 8. D/1eMeHTbI aCTPOHOMMH M acTPOPU3UKU

Oranbl pa3sBUTHA aCTPOHOMUU. lIpuKiazHOe ¥ MHPOBO33peHuYecKoe
3HaueHHe aCTPOHOMHUHU.

Bup 3Bé3mHOrO Heba. Co3Be3fusi, sipKuie 3BE37bI, IIaHEThl, X BUANMOE
JIBUKeHUe.

CoJsiHeuHas cucTeMa.

Counnue. ConmHeuHasi aKTUBHOCTb. McTOuHMK 3Heprur CoJsiHLIA U 3BE3[.
3BE3/1bl, UX OCHOBHBbIE XapAaKTEePUCTHKM. [lharpaMma «CIeKTpaJbHbIM KIacC —
CBETUMOCTb». 3BE3/bl IJIaBHOW MOC/Ie0BaTe/bHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTb» [/l 3BE3] TJIaBHOW MOC/IeJOBaTe/IbHOCTU. BHyTpeHHee CTpoeHue
3B8371. CoBpeMeHHbIe Tpe/CTaB/eHrs O IPOUCXOXKAEeHUH U 3Bo/onuy CoHLa
Y 3BE3]1. OTarlbl )KU3HU 3BE3I.

Mieunsbii I1yTh — Haia [Nanaktuka. [TonoxxeHve u aBwxeHue CojHIA B
[Nanaktrke. Turnel ranaktuk. PaguvorasakTuku U KBasapbl. UEpHble JbIPHI B
s/ipax rajakTyK.

Bcenennas. Pacmmpenue BcenenHoil. 3akoH Xa66ma. Pa3sberanue
rajiakTuk. Teopus bosbiioro B3peiBa. PelMkTOBOE U3/yyeHue.

MacitabHast ctpykrypa BeesieHHoii. MeTaranakTHKa.

HepeinéHabie TTpo6/ieMbI aCTPOHOMUH.

YueHuueckue Hab00eHust

HabsroeHust HEeBOOPYKEHHBIM r71a30M C VICII0J/Ib30BaHUEM
KOMITBIOTEDHBIX TIPWIOXKEHUW [Ji  OTpeZie/ieHUs] TIOJIoyKeHUs HebeCHBIX
00BEKTOB Ha KOHKPETHYIO J]aTy: OCHOBHbIe co3Be3zivist CeBepHOTO TOJTyIIapust U
sIpKuie 3BE3/bl.

Habstoienust B Tesieckomn JIyHbl, riaHeT, MeuHoro ITyTu.

O06o0mIaromee MOBTOpeHUE

Ponb (u3MKuM ¥ acTPOHOMUM B SKOHOMHUYECKOW, TeXHOJIOTMUeCKOu,
COLIMA/IBHOM M 3THUYeCKOW cdepax AesiTeJIbHOCTH 4e/ioBeKa, POJb U MeCTO
GU3UKKM M acCTPOHOMMM B COBPEMEHHOM HayuHOM KapTUHe Mupa, pOJib
(br3nuecKoil Teopur B (pOpMUPOBAHUM Mpe/iCTaBIeHN 0 (PU3NUeCKor KapTuHe
MHpa, MecCTo (U3MUeCKONW KapTUHbI MHpa B 00I[eM psy COBpPeMeHHbIX
eCTeCTBeHHO-HAYUHbIX MpPe/ICTaBIeHUN 0 IPUPOJE.

MexnpeaMeTHbIe CBA3U

M3yueHue Kypca pusuky 6a30Boro ypoBHs B 11 Kacce OCyIIeCTBIISIETCS C
YYETOM COJleprKaTe/IbHbIX MeKIIPeJMEeTHbIX CBf3ed C KypCcaMu MaTeMaTHKH,
buonoruu, XM, reorpadyy ¥ TEXHOJIOTHH.

MesicnpedmemHble noHssMus1, CBsI3aHHbIE C WU3yUeHHWeM MeTO/I0B HayYyHOTO
MO3HaHWs: sIBJieHWe, Hay4yHbld (akT, ruroTe3a, pusnueckas BeJMUMHA, 3aKOH,
Teopusi, HaOIOieHre, YKCTIePUMEeHT, MO/Zie/IMPOBaHUe, MO/lefTb, U3MepeHHe.

Mamemamuka: pelieHue CUCTeMbl YypPaBHEHWUW, TPUTOHOMETPHUUYECKHe
byHKLIUU: CUHYC, KOCHUHYC, TaHT'eHg, KOTaHI'eHC, OCHOBHOE
TPUTrOHOMEeTPUYeCKOe TOXKeCTBO, BEKTOPbI U UX IMPOEKLMU Ha OCU KOOpJWHAT,



C/IOKeHUe BeKTOPOB, TPOM3BO/IHbIE 3/IeMEHTAapHbIX (DYHKIMM, MpU3HAKU
1o/IobUst TPeYro/IbHUKOB, OTpejie/ieHre TIOUaZ TUIOCKUX Guryp u obnéma
TeJ.

Buonozus: 3nmeKTpuuecKude sIBJIeHUs B >KUBOH TIpUpOAe, KosieOaTesbHbIe
IIBIDKEHUSI B JKWMBOM TIpUPOJie, ONTUUeCKUe sIBJIeHWs B >XUBOW TIPUPOJE,
JleliCTBYe paZiualiuu Ha >KHBble OpPraHW3MBbl.

Xumusi: CTpoeHMe aTOMOB U MOJEKYJ/, KpUCTa/yinueckas CTPYKTypa
TBEPABIX Tel, MeXaHW3Mbl 00pa30BaHUSl KPHUCTA//IMUECKON  PeIéTKH,
CTeKTPaJIbHbIA aHAJIN3.

lI'eoepacbusi: MarHuTHBIE TIO/MIOCA 3€M/M, 3a/ie)Kd MarHUTHBIX DY/,
dboToChEMKA 3€MHOM TOBEPXHOCTH, TpeficKa3aHue 3eM/IeTPSICeHU.

TexHono2usi: NUHUM 3JIeKTpoOIiepe/iau, TeHepaTop IepeMeHHOro TOKa,
3/1eKTPO/BUraTe/b, UHAYKIMOHHAsI Tedb, paZiap, PafIMONIPUEMHUK, TeeBU30D,
aHTeHHa, TenedoH, CBY-neub, MpoeKI[MOHHBINA anmnapart, BOJIOKOHHAasl OITHKa,
conmHeyHasi baTapest.



INTAHUPYEMBIE PE3YJ/IBTATBI OCBOEHUSA ITPOI'PAMMBI I10
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yue6HOro mpeaMera «®PH3MKa» Ha YPOBHE CpeAHEro oO0IIero
obpa3oBanus (0a30BbIi  ypOBeHb) [JO/DKHO OO0ECIeUnTh  AOCTHKEHHe
CJIeIYIOIIUX JTMUHOCTHBIX, METAMpeJIMEeTHBIX U MPeJIMEeTHBIX 00pa30BaTe/IbHBIX
pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IbTATBI

JIMUHOCTHBIE pe3y/bTaThl OCBOeHUs yuebHOro TipegMeTta «PDU3MKa»
AIOJDKHBl  OTP@XaTb  TOTOBHOCTb M CMOCOOHOCTH  OGyyaroumxcst
PYKOBOACTBOBAaThbCsl C(HOPMHUPOBAHHOW BHYTPEHHEW TIO3ULMeH JIMYHOCTH,
CHCTEMOM L{EHHOCTHBIX OPHMEHTALUH, MO3UTHBHBIX BHYTPEHHHUX y6e>K,qu1/n/1
COOTBETCTBYIOIIUX TPAJUI[MOHHBIM I1[€HHOCTSIM POCCHMCKOro 0011ecTBa,
pacuiMpeHve >KU3HEHHOrO0 OMbITa W OMNbITa /[IeATeJIbHOCTM B Mpoliecce
peanu3aliuiM OCHOBHBIX HarlpaB/IeHUM BOCHMTaTeTbHOM [esTeTlbHOCTH, B TOM
yuC/ie B 4YaCTH:

1) rpa)k/JaHCKOr0 BOCTIMTAHUA:

chOpMUPOBAHHOCTh ~ TPaXKAAHCKOM  MO3WI[MKM  oOydJarorierocsi  Kak
AaKTUBHOT'O ¥ OTBETCTBEHHOI'0 WieHa POCCUMCKOro 00IIeCTBa;

TIPUHSATAE TPAAULIMOHHBIX  O0IIleUe/IOBeUeCKUX T'yMaHUCTUUECKUX U
JleMOKpaTU4eCKUX 1IeHHOCTel;

TOTOBHOCTh BECTH COBMECTHYIO [IeATe/IbHOCTh B UHTEpecax rpaKJaHCKOT0
0011]eCTBa, yuaCTBOBaTh B CAMOYIIPaB/IeHNU B 00pa30BaTe/IbHOM OpraHK3aliy;

yMeHWe  B3aMMOJeHMCTBOBaTb C  COL[MATbHBIMA  WHCTUTyTaMHd B
COOTBETCTBUM C UX DYHKIUSIMU U Ha3HAUeHHUEM;

FOTOBHOCTh K T'yMaHHUTApHOM Y BOJIOHTEPCKOM esITe/TbHOCTH;

2)IaTpUOTUYECKOr0 BOCIIUTAHMS:

c(hhOpMHUPOBaHHOCTh POCCUIHCKOU IPa’K/IaHCKOM WUJIeHTUYHOCTH,
MaTprUOTH3Ma;

LIeHHOCTHOe OTHOIIIEHWe K TOCYy/IapCTBEHHBIM CUMBOJIAM, [IOCTHKEHUSIM
POCCHUHCKUX YUEHBIX B 00/1aCTH PU3UKU U TEXHUKU;

3)AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

c(hOpMHUPOBaHHOCTb HPAaBCTBEHHOI'0 CO3HAHUSI, 3TUUECKOT0 TI0Be/[eHNS;

CrIoCOOHOCTh OL[€EHWBATh CHUTYAL[MI0 U TPUHUMATh OCO3HAHHBIE PeIleHus,
OpUEHTUPYSCh Ha MOpPa/JbHO-HPAaBCTBEHHbIE HOPMBI U 1IeHHOCTH, B TOM YUCJIe B
JlesITeJIbHOCTU YUEHOTO;

0CO3HaHUe JIMYHOTO BKJ/Ia/la B IOCTPOEHUE YCTONUMBOTO Oy Iy1iiero;

4)3CcTeTUYecKOoro BOCIIUTAHUSA:

3CTeTUYeCKOe OTHOIeHWe K MHpPY, BK/IOUasg 3CTeTUKY Hay4YHOro
TBOPYECTBA, MPUCYIIEr0 (PU3NUECKON HayKe;

5)TPyAOBOro BOCIIUTAHMS:

HMHTepeC K pa3nuyHbIM cdepaM MpodecCuoHaTbHOW /1eSiTeTbHOCTH, B TOM
yuC/ae CBSI3aHHBIM C (PM3UKOM U TeXHUKOW, YMeHHe COBeplllaTb OCO3HAHHbIN
BbIOOp Oyayiedi TipodecCHHd W peanrd30BbIBaTh COOCTBEHHBIE >KU3HEHHBIE
TI/IaHbI;

TOTOBHOCTb M CIIOCOOHOCTb K 00pa3oBaHWIO U CamMo00Opa30BaHUIO B
obmacty GDU3UKKU Ha TIPOTSHKEHUH BCEM JKU3HHU;

6)3K0/10rnuecKoro BOCIUTaHMSA:



c(OpMHUPOBAHHOCTb 3KOJIOTHYECKOW KY/IbTYPhl, OCO3HAaHUE T100a/IbHOTO
XapakTepa 3K0JIOTHYeCKHUX TIpobsiem;

TJIAHUPOBaHWe W OCYILeCTB/IeHWe [eUCTBUM B OKpYy)Karolleld cpefe Ha
OCHOBe 3HaHWMS 1ieJiel YCTOMYMBOIO Pa3BUTHS YeJI0BeUeCTBa;

pacilivpeHre OmbiTa AesiTeJIbHOCTA 3KOJIOrMYecKOW HarpaB/ieHHOCTH Ha
OCHOBe MMEIOIIUXCsl 3HaHUM M0 (DU3UKE;

7)lleHHOCTH HAayYHOr'0 MO3HAHMS:

c(hOpMUPOBAHHOCTHL MUPOBO33DEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3NUECKOM HaYKW;

OCO3HaHWe 1IeHHOCTU HAyYHOW [esiTeJIbHOCTH, TOTOBHOCTh B Mpolecce
v3yueHusi (PU3MKU OCYLIECTB/SITH TIPOEKTHYHD UM  HCC/IeI0BaTe/bCKYIO
JleATeJIbHOCTh UHAVBUTYalbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/bHBbIE YHUBEPCA/IbHbIE yueOHbIe AeiiCTBHSA
Bba3oBble jioruyecKue AenCTBUA:

CaMOCTOSITeTbHO  (JOPMYJIUPOBAaTh W aKTyaJM3UpOBaTh IpobsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTipefiesisiTh 1LIeJ [lesATeTbHOCTH, 3a/laBaTh TlapaMeTpPbl M KPUTEPUU HUX
JOCTYKEHMS;

BLISIB/ISITH  3aKOHOMEDHOCTH U TIPOTHMBOPEUHMsI B pacCMaTpHBaeMbIX
(bu3NUeCKUX AB/IEHUSX;

pa3pabaThiBaTh TJIaH pelieHust MpobsiemMbl C YUETOM aHa/M3a UMERIIUXCST
MaTepHabHBIX U HeMaTepHUaIbHBIX PeCypCOB;

BHOCUTh KODDEKTHBbI B [leATebHOCTb, OLIEHWBAaTb COOTBETCTBHE
pe3y/IbTaTOB 1Ie/IsiM, OL[eHUBATh PUCKU TIOC/Ie[ICTBUM [lesTeTbHOCTH;

KOODAWHUPOBaTb U BBIMOMHATH paboTy B  YCIOBUSX peasbHOTO,
BUPTYaIbHOTO 1 KOMOMHUPOBAHHOT'O B3aMMO/IeNCTBYS;

pa3BHBaTh KpeaTMBHOE MBIILIJIEHHe TIPU pellleHrH XKU3HeHHBIX MpobieMm.
Bba3oBble ucciefoBaTe/IbCKHe AeNCTBUS:

BJIafleTb HayYHOW TepPMUHOJIOTUEN, K/TFOUeBbIMU TIOHATHUSMA U MeTO/aMHt
bu3rMUecKol HayKu;

B/afieTb ~ HaBbIKaMU  yueOHO-UCCe0BaTeNbCKOM U TPOEKTHOMU
JIesiTeIbHOCTM B 00/1acT  (M3WKM, CTIIOCOOHOCTHIO W TOTOBHOCTBIO K
CAaMOCTOSITEJTLHOMY ~ TIOMCKY  METO/IOB  pellleHHs  3aZiaud  (PU3NUYecKoro
cofiepyKaHusi, MPUMEeHEeHHI0 Pa3/InUHbIX MEeTO/0B TI03HAHMS;

B/afieTb BUZAMU JeSITeJIbHOCTA TIO TIOJyUeHWI0 HOBOTO 3HAaHWS, €ro
VHTepIIpeTaly, TpeoOpa30BaHNI0 W TPUMEHEHWI0 B pa3/MUHbBIX Y4eOHBIX
CUTYyaI[UsIX, B TOM UHCJIe TIPU CO3ZIaHUU yUeOHBIX TIPOEKTOB B 00/1acTH (DH3HKH;

BLISIB/ISITH TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3W M aKTya/M3UpOBaTh 3ajauy,
BBIIBUTATh TUTIOTe3y e€ pellleHHs], HaXOJUTh apryMeHThI AJis I0Ka3aTebCTBa
CBOUX YTBEp)K/I€HWH, 3a/laBaTh MapamMeTphl U KPUTEPHH PellieHus;

aHa/IM3UpPOBaTh IIO/TyYeHHble B XO/le pelleHusl 3aZilaud pe3y/IbTaThl,
KPUTHYECKU OL|eHWBaTh WX J[IOCTOBEPHOCTb, IPOTHO3UPOBaTh H3MeHeHHe B
HOBBIX YC/IOBUSIX;

CTaBUTb U (POPMYJIUPOBaTh COOCTBeHHBbIE 3a/laud B 00Opa3oBaTe/IbHOMU
JesiTeIbHOCTH, B TOM UHCJIe TIPU U3yUeHUH (PU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLeHUBATh MPHOOPETEHHBIH OIIBIT;



yMeTb TI€PEHOCUTh 3HaHUsA M0 (U3MKe B TMPAKTUUYECKYI0 00J1acTh
JKU3HE1eATeTbHOCTH;

yMeTb UHTEIPUPOBaTh 3HAHMS U3 Pa3HbIX YUeOHBIX MPEMETOB;

BBIIBUraTh HOBbIE U/IEH, TIPe/lJIaraTh OPUTHHA/IbHBIE TIOJAXO/bI U PeIIeHNs;

CTaBUTH MPOOIEMBI U 3a/lauH, [IOMyCKaloIlrie a/lbTePHATUBHbIE PellleHus.

Pabora c uapopmanmeii:

B/Ia/IeTh HaBbIKaMH TO/Iy4eHUs] UHPOPMAILUH (PU3UUECKOTO CO/IEeP>KaHUsS
13 UCTOUHUKOB Pa3HbIX TUIIOB, CAMOCTOSITE/ILHO OCYIIECTB/ISITh TIOUCK, aHA/N3,
CHCTeMaTU3alMI0 ¥ UHTePNpeTalyio WH(OPMAI[UM Pa3/MUHbBIX BUJOB U (HOpM
TIpe/ICTaB/IeHHSI;

OLI€HMBATb ZI0OCTOBEPHOCTh MH(MOPMAIIWY;

WCTO/Bb30BaTh CPeACTBa MHMOPMAIIMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEeXHOJIOTUM B PElIeHWM  KOTHUTUBHBIX, = KOMMYHUKaTHBHBIX M
OpraHU3aIMOHHBIX 3a7lau C CoOJIoZieHreM TpeOOBaHU YPrOHOMHKH, TEXHUKH
6e30MacHOCTH, TUTUEHBI, PeCYPCOCOePesKeHHs], TIPABOBBIX U 3TUUECKUX HOPM,
HOPM MH(}OPMaI[MOHHON 0e30TaCHOCTH;

CO3/]aBaTh TEKCThl (PU3UUECKOTO CO/IEP>KAaHUS B Pa3UUHbIX (hopMaTax C
yuéTOM Ha3HaueHus1 UWHGOpPMAllMMd W 1IeJIeBOM  ayJuTOpuHM, BbIOMpast
OTTUMaTbHYI0 (hOpPMY TIpeCTaB/IeHUs U BU3yaIU3al|ii.

KoMMyHHUKaTHBHbIE YHHBePCa/TbHbIe yueOHbIe /IeHCTBHUS:

OCYyIIIeCTB/SATh OOIleHWe Ha YypoKax @U3MKA ¥ BO BHEYPOUHOU
JesiTeIbHOCTH;

pacro3HaBaTh TPeATNOCHUIKM KOHGIMKTHBIX CUTyalldid W CMSTYaTh
KOH(/TUKTHI;

Pa3BEPHYTO U JIOTUYHO H3/laraTh CBOIO TOUKY 3peHUs C WCIOJb30BaHUEM
S3BIKOBBIX CPE/ICTB;

MOHWMATb W WCIOMb30BaTh  IpPEUMYyI[eCTBa  KOMAaHJHOM U
VHAVBUAYaTbHON paboThI;

BLIOMpaTh TeMaTUKy M MeTO[bl COBMECTHBIX AeWCTBUN C YUETOM OOIIMX
MHTEPeCOB ¥ BO3MOKHOCTeH KaXK/I0T0 uieHa KOJIJIEKTHBaA;

MPUHUMAThb 1[eld COBMECTHOW [ieATeNbHOCTH, OpraHW30BbIBaTh U
KOOD/IMHUPOBATh JEWUCTBUS 10 €€ NOCTW)KEeHUIO: COCTaB/STh MJIaH [eUCTBUM,
pacrpeziesiiTb poJid C yUY6TOM MHEHHM y4aCTHUKOB, OOCY)XJaTb pe3y/bTaThbl
COBMECTHOM padOoThI;

OLIeHMBaTh KaueCTBO CBOEro BK/Ia/la U KaKJOT0 yuaCTHMKa KOMaH/bI B
001 pe3y/bTaT 10 pa3pab0TaHHBIM KPUTEPHSIM;

rpejijlaraTh HOBbIe TIPOEKTHI, OLIEHWBaTh WeW C TIO3UIMM HOBU3HBI,
OPUTMHABHOCTH, MMPaKTUUeCKOW 3HAUMMOCTH;

OCYIIIeCTB/ISAITh TI03UTHBHOE CTpAaTeruuyeckoe TIOBeJeHHe B Pa3IUYHBIX
CUTYaI[UsX, TIPOSIB/ISATE TBOPUECTBO M BOOOpakeHHe, ObITh MHUITMATUBHBIM.

PerynsaTuBHBbIe YHHUBEpPCA/IbHbIE yUeOHbIe el CTBHSA
Camoopranusanus:

CaMOCTOSITeJTbHO ~ OCYLLeCTBJ/ISATh MO3HABAaTEe/bHYK) [JeATeJIbHOCTh B
obnmacti (U3MKKM W aCTPOHOMUMU, BBISBASATH TIPO0JIEMBI, CTaBUTh U
cdopMmyipoBaTh COOCTBEHHBIE 3a/]aUM;

CaMOCTOSITe/TbHO COCTaBJISATh MJIAH PellleHUs] PaCYETHBIX U KaueCTBEHHBIX
3aja4, T7IaH BBITIOJIHEHUSI TIPAaKTHUeCKOW paboThl C yUETOM WMERIIUXCS
pPecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U Mpe/IITOUTEeHUH;

[laBaThb OLIEHKY HOBBIM CHUTYaLUsIM;



pacliupsiTh ~paMKd yueOHOro TIpefMeTa Ha OCHOBe  JIMUHBIX
TpeINoOUTeHUH;

JleflaTh OCO3HAHHBIM BBIOOpP, ApryMeHTHpPOBaTh ero, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a pellleHue;

OLleHHBaTh TTPUOOPETEHHBIM OTTbIT;

criocobcTBOBaTh (hOPMHUPOBAHUIO M TIPOSIBJIEHUIO 3PYAWLIMK B 00J1acTH
(GU3MKY, TIOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTe/NbHBIE W KYJ/IbTYPHBIA
yYPOBEHb.

CaMOKOHTPO/Ib, 3MOI[HOHA/TbHBIA HHTE/VIeKT:

JlaBaTh OIIeHKY HOBBIM CHUTYal[{siM, BHOCUTb KODPEKTHUBHI B IeSITe/TbHOCTD,
OLIeHHWBAaTh COOTBETCTBHE Pe3y/IbTaTOB I[eJISIM;

B/afieTb HABBIKAMU TIO3HABaTe/JIbHOM peduieKCMM KaK  OCO3HaHUS
COBepIllaeMbIX JeNCTBUM U MBIC/JIMTEbHBIX TIPOLIECCOB, WX pe3yJbTaTOB U
OCHOBaHUM;

WCTI0/Ib30BaTh TIPUEMBI  pedIeKCUU [T OLeHKA CHUTyalldd, BbIOOpa
BEPHOT'0 pellleHus;

yMeTb OLIeHWBaThb PHUCKU ¥ CBOEBPEMEHHO IPHUHUMAaTh DelIeHHUs M0 UX
CHIDKEHHUIO;

MPUHUMATh MOTUBBI M apryMeHThbl JADYTHUX TIPU aHajau3e pe3ysbTaToOB
JesiTeIbHOCTH;

MIPUHUMATh Ce0si, TOHNUMasi CBOM HeIOCTaTKH U JOCTOMHCTBA;

MPUHUMATh MOTUBBI M apryMeHThbl ADYTHUX TIPU aHajau3e pe3ysbTaToOB
JesITeIbHOCTH;

MIpU3HaBaTh CBOE TPABO U TIPABO APYTHX Ha OIIMOKHU.

B mipoijecce AOCTW)KeHUS TMYHOCTHBIX Pe3y/IbTaTOB OCBOEHUS ITPOrPaMMbI
rno ¢u3MKe [/ YPOBHS cCpeaHero oOIero oOpa3oBaHWS y 0OyYarommxcs

COBEepIIIeHCTBYEeTCS IMOLIMOHA/TEHBIM WHTEJI/IEKT, TIpe/ITI0/1ar Ao
c(hOpMUPOBAHHOCT:
CaMOCO3HaHWS,  BK/IIOUAIOIETO0  CIOCOOHOCTH ~ TOHWMATh  CBOE

IMOILIMOHA/IbHOe COCTOSTHWe, BHUeTb HarpaB/ieHus pa3BUTHS COOCTBeHHOM
SMOLIMOHAILHOM Cepbl, OBITH YBEPEHHBIM B cele;

CaMoperyJ/IMpoBaHuUs, BK/IFOUAIOIIer0 CaMOKOHTPOJ/Ib, YMeHUe TIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBe/leHHe, CIOCOOHOCTh a/arTHPOBaThCs K
IMOLIMOHA/IbHBIM HW3MEeHeHUsIM U TIPOSIBJISITh TUOKOCTh, OBITH OTKPBITHIM
HOBOMY;;

BHYTpeHHeH MOTHBAI[MH, BK/IIOUAIOIel CTpeMsieHHe K JOCTHKEHUIO 1[e/n
U yCriexy, ONTUMHU3M, UHUAL[UaTUBHOCTb, YMEeHHe IeliCTBOBATh MCXO/s 13 CBOUX
BO3MO>KHOCTEH;

IMIMATUM, BK/IIOUAMOI[el CMOCOOHOCTh TIOHMMAaTh  3MOIMOHATbHOE
COCTOSIHWe [PYTUX, YyUWAThIBaTh €ro TIpU OCYIIeCTBJIeHWUH OOIIeHus,
CrIoCcOBHOCTh K COUYBCTBUIO U COTIEPEKUBAHUIO;

COLIMAZIbHBIX ~ HABBIKOB, BKJIIOUAIOIIMX  CIIOCOOHOCTb  BBICTPAUBATh
OTHOILIEHUSI C IPYTUMH JIFOABMHU, 3a00TUTHCS, TIPOSIB/ISITE UHTEPeC U pa3pelaThb
KOH(JIUKTBHI.

INPE/IMETHBIE PE3YJ/IBTATDBI

K koHIy o0yuenusi B 10 K/iacce rpeaMeTHbIe pe3y/bTaThl Ha 0a30BOM
YPOBHE /I0/KHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 00YUArOIIUXCST YMEHUH:



JIeMOHCTPUPOBATh Ha TIpUMepax poJib U MecTo (U3UKU B (HOPMUPOBAHUU
COBpeMEeHHOM HayuyHOW KapTHHbI MMpPA, B Pa3BUTHU COBPEMEHHOM TeXHUKU U
TEeXHOJIOTMH, B IPAKTUYECKOU JIesiTe/IbHOCTH JTHO/Ie;

YUUTHIBATh TPaHULIbl TPUMEHEeHUs] W3yueHHbIX (U3MUYEeCKUX MOJesei:
MaTepuasbHasl TOUKa, WHeplMaabHas CUCTeMa OTCYéTa, abCOMOTHO TBEpOe
TeJl0, WJeanbHbIM ra3, MOJEeNIU CTPOEHUs Ta30B, >XKUAKOCTEHM U TBEDPJBIX Tes,
TOUEUHBIN 3/IeKTPUUYECKUN 3aps/| TIpU peliieHrr (hr3nuuecKux 3a/1ay;

pacrio3HaBaTh (pu3ndeckre siBJeHUs (TPOLIeCChI) U OOBSICHATL UX Ha
OCHOBE 3aKOHOB MeXaHWKH, MOJIEKY/ISIPHO-KMHETUYEeCKOM TeOpUM CTPOEeHUSs
BellleCTBA U SJIBKTPOJWHAMMUKHU: DaBHOMEDHOE U  PaBHOYCKOPEHHOe
NpSIMOJIMHEeHOe  IBIDKeHWe, CBOOOAHOe TiafieHWe Tesl, [JBWKEeHWe TI0
OKPY>KHOCTH, WHepLus, B3auMofeiicTBue Ten, auddysus, OpoyHOBCKOe
IBIKeHWe, CTPOeHHe >KUJKOCTeN W TBEPABIX Tesl, U3MeHeHre 00bEéMa Tes Mpu
HarpeBaHUM (OXJIAKIEHWM), TEIVIOBOe PaBHOBeCHe, UCTapeHue, KOHZEeHCalus,
TJIaB/ieHWe, KPUCTa/uIU3alysi, KWIeHWe, BJIaKHOCTb BO3/lyXd, TOBbBILIEHUE
JlaBJieHUs1 Ta3a MpUA €ero HarpeBaHWHW B 3aKPbITOM COCyZe, CBSI3b MEXIY
rapaMeTpaMM COCTOSIHMSI Tra3a B H30MpoLeccax, JJeKTpu3auus —Tesl,
B3aUMO/IeHICTBYE 3apsi/IOB;

OIUCHIBAaTh MeXaHUUECKOe ABMXeHUe, UCTI0Jb3ys (r3ndecKre BeJUUrHbI:
KOOpJAWHAaTa, IyThb, IepeMelleHre, CKOPOCTb, YCKOPEeHHWe, macca Tesa, CHUIa,
WMIYJIbC  Tejla, KWHETWYecKass SHeprus, I[OTeHLHWaJbHasi  SHeprus,
MexaHhuyeckasi paboTa, MexaHWUeCKasl MOIIJHOCTb; TIPH OIMMCAHWHU TIPABUILHO
TPAKTOBaTh (DU3MUECKU CMBIC/T MCTIOMb3yeMbIX BeJIMYMH, UX 0003HaueHus U
eIUHULIbI, HAXOAUTb (POPMY/JIbl, CBSI3bIBAIOILIME JaHHYIO (PU3UUECKYI0 BeJTUUUHY
C IPYTUMH BeJINUMHAMU;

OMUCBIBaTh W3yYeHHbIE TETJIOBble CBOMCTBA TeJ U TEIJIOBbIE SIBJIEHUS,
WCronb3ysi (r3uueckue BelWUUHBL: [laBjieHWe Tras3a, TemriepaTypa, CpeJHsis
KUHEeTHUYeCKast SHEepPrus Xa0TUYeCKOro JIBIDKEHUS MOJIEKY/T,
CpeHEKBaIpaTUUHAasi CKOPOCTh MOJIEKYJI, KOJIAYECTBO TeIUIOThbl, BHYTPEHHSS
3Heprus, pabota Taza, Ko03hGUIMEHT T10/Ie3HOTO /IeWCTBUSA  TErIOBOrO
JIBUTaTessi; TIPU OINWCAHUW TPaBWJIBHO TpPAaKTOBaTh (DU3UUECKUM CMBIC/
WCTIO/Tb3YeMbIX BeMUMH, WX 0003HaueHUs U eJWHUI[bI, HaXOJUTh (HOPMYIIbI,
CBsI3bIBAIOIIME IAHHYIO (PU3NUYECKYIO BeJIMUMHY C JPYTMMU BeJTMUMHAaM;

OMMUCBIBaTh  U3yYEeHHble  3JIeKTPUYECKWe CBOWCTBAa BeIlecTBa W
3/IeKTpUUeckue siBjeHusi (MpOLecChbl), UCMOJb3ys (U3nyeckre BeTUUYUHBIL:
57IeKTPUYECKUM 3apsi/l, 37IeKTPAUYeCKOe M0Jie, HAalpsUKEHHOCTh M0JIsA, MOTEeHLUal,
Pa3HOCTh MOTEHLIUA/IOB; TIPU OMUCAaHWK TPABU/IBHO TPAKTOBaTh (hH3UUeCKU
CMBIC/T UCIIO/Ib3yeMbIX BeJWYMH, WX 0003HAueHWs W eAWHHIIbI; YKa3bIBaTb
dbopMy/bl, CBsi3bIBAIOIME [JaHHYHO (U3NUECKYI0 BeJWYMHY C [IpYTMMU
BeJINUMHAMUY;

aHa/M3MpoBaTh  (U3MUecKrWe TIPOLeCcChl W SIBJIEHUS, UCIMOJb3Yys
¢dur3nueckre 3aKOHblI M TIPUHLUIBL: 3aKOH BCceMUpHOro TsaroteHus, I, II u III
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHUsI MeXaHWYeCKOW SHeprud, 3aKOH
COXpaHEeHUs] UMITy/IbCa, MPUHLUIT CyMepro3vULIMU CUJI, TIPUHLIUI PaBHOMPAaBUS
VHepPLa/IbHBIX ~ CHCTeM  OTCY€TA, MOJIEKY/IIPHO-KMHETUUYECKYIO — TEOPHIO
CTPOEHMSI BeLl|eCTB, ra30Bble 3aKOHBI, CBSI3b CPeJHeH KMHeTHYeCKOW SHepruu
TeIJIOBOTO [IBW)KEHUSI MOJIEKYJT C a6COMOTHOI TeMIlepaTypou, MepBbIM 3aKOH
TepMOJVHAMUKH, 3aKOH COXPaHEHMWsl 3/IeKTPUUeCKOro 3apsiza, 3akoH KyroHa,
MpU 3TOM pa3/MyaTh CA0BECHYH0 (POPMY/MPOBKY 3aKOHa, er0 MaTeMaTUuecKoe
BLIp@KEHUe U yCJIOBHS (TPaHULIbI, 00/1aCTH) TPUMEHUMOCTH;



OOBSICHITH OCHOBHbIE TIPUHIMIBI [IeWCTBUS MallliH, TPUOOPOB U
TeXHUUYECKHUX YCTPONCTB; pa3nuaTh YCAOBUS MX 0€30MacHOTO MCTIO/Ih30BaHUS
B IMTOBCeITHEBHOM >KU3HU;

BBITIOJIHATh SKCIIEPUMEHThI M0 HWCC/Ae[0BaHUIO (DU3MUECKUX SIBJIEHUN U
TMPOLIECCOB C MCII0J/Ib30BaHUEM TIPSIMbIX U KOCBEHHBIX M3MepeHHWH, MpPU 3TOM
dopmysvpoBath TpobieMy/3ajady W THUIOTe3y y4ueOHOro 3SKCIepuMeHTa,
cobuparh YCTAaHOBKY W3 TIpeJJIOKeHHOTO 000pyZi0BaHUs, TPOBOAUTH OIBIT U
(dbopMyMpoOBaTh BHIBOJbI;

OCYLIEeCTB/ISITh MPsIMble U KOCBEHHble M3MepeHUsi (H3UUeCKUX BeUUMH,
MpU 3TOM BBIOMpPATh OMTUMA/IbHBIM CTHIOCOO W3MepeHUs W HCTI0Jb30BaTh
W3BECTHbIE MEeTO/Ibl OLIEHKU MOTPellIHOCTeN M3MepeHUH;

WCCMeoBaTb 3aBUCUMOCTU MeXAY (U3NUeCKUMM BeJIMYMHaMU C
WCII0/Ib30BaHKEM TMPSMbBIX W3MePeHUM, TIPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(buKCUpoBaTh pe3yJ/bTaThl MOJyUeHHON 3aBUCUMOCTU (DU3NUECKHX BEJUUMH B
BU/Ie TabMIl ¥ TpadvKOoB, [ie/iaTh BBIBO/BI TT0 pe3y/ibTaTaM UCC/IeJOBAHMS;

cobmroziaTh TIpaBWsia 06e30IacHOTo TPy ia TPy TIPOBeJeHUH UCC/eI0BaHU
B paMKax y4eOHOro 3KCTiepuMeHTa, yueOHO-MCC/IeoBaTe/TbCKOM U TPOEKTHON
JesITeTbHOCTU  C  MCIOJIb30BaHWEM  WU3MEePUTENIbHbIX  YCTPOMCTB U
nabopaTopHOTo 000PYJ0BaAHUS;

pelliaTh pacuéTHble 3alaud C $IBHO 3aJlaHHOM (hH3MUecKoll Mo/lesiblo,
WCIob3ysi (r3uueckue 3aKOHbl W TMPUHLIUIBI, HA OCHOBE aHajau3a yC/IOBUS
3ajjauyd BbIOMpaATh (HU3UUECKYI0 MOJe/b, BbIAeNSITh (HU3NUecKre BeTUUMHBI U
dbopMyibl, HeoOXOANMBIe [ € pellleHus], IPOBOAUTh PACUETHI U OLIEHHWBATh
peasibHOCTb TMOTyYeHHOT0 3HaueHus (hr31ueCcKou BeJIMUMHbI;

pelaThb KaueCTBeHHbIe 3a/lauu: BbICTPAUBaTh JIOTUYeCKU
HeTMpOTUBOPEUUBYIO LIETIOYKY pacCy’K/eHHWM C OMOpOoW Ha M3y4yeHHble 3aKOHBI,
3aKOHOMEPHOCTH U (PU3rUecKue siBIeHUS;

WCTO/Ib30BaTh  TpA  pellleHuH  y4eOHBIX  3aflau  COBpeMeHHbIe
vH(OpMal[MOHHbIe ~ TeXHOJIOTUM  [si  TIOMCKa, CTPYKTYPUPOBaHUs,
VHTEepIIpeTaliii W  TIpe/iCTaB/eHrss yueOHOW W HAyUHO-TIOMYJ/ISIPHOMN
vH(opMaluy, TIOly4YeHHOM U3 pa3/iMuHbIX UCTOYHUKOB, KPUTUUECKU
aHa/IM3MPOBaTh MOJyuyaeMyt0 UH(POpPMaLIUIO;

MIPUBOJIUTh TIPMMEpPhI BK/IaZla POCCUMCKMX U 3apyOeXKHbIX YUEHbIX-
(GU3MKOB B pa3BUTHe HayKH, OObSCHEeHHe TIPOL[eCCOB OKPY’Karoll[ero MHUpa, B
pa3BUTHUe TEXHUKU U TeXHOJIOTUM;

WCII0/1b30BaTh TeOpeTuUecKre 3HaHus Mo (r3UKe B MOBCeJHEBHOW >XKU3HU
Inas  obecrieueHuss 0e30macHOCTH TIpU oDOpartieHWH ¢ mpubopamMu U
TeXHUUECKUMH YCTPOMCTBAMH, [/ COXPaHEeHUs 37I0POBbsi U COO/IOZIeHUs] HOPM
5KO0JIOTMYeCKOTr0 TIOBe/IeHUs B OKpYy»Katollleli cpejie;

paboTatb B TpyIMe C BBHITIOJHEHHWEM pa3/MUHbIX COLMAIBHBIX pOJIeH,
TJIAHUPOBaTh pabOTy TPyMIbl, paljMOHAIBHO paCIpefiesaTh 00s3aHHOCTU U
MJIaHUPOBATh  JIeSiTeJIbHOCTh B HECTaHZAPTHLIX CUTyalUsiX, aJleKBaTHO
OLleHMBaThb BKJ/aJ, KaXJOro W3 YYaCTHUKOB TPYIIbl B  pelleHue
paccMaTpuBaeMoit IpoOIeMbl.

K koHily obyuenuss B 11 kjacce mpeameTHble pe3y/abTaThl Ha 6a30BOM
YPOBHE /I0J/KHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 00YUAIOIIUXCST YMEHUH:

JIeMOHCTPUPOBATh Ha TIpUMepax poJib U MeCcTO (U3UKU B (HOPMUPOBAHUU
COBpEeMEHHOM HayuHOW KapTHHbI MMpPA, B Pa3BUTHU COBPEMEHHOM TeXHUKU U
TEXHOJIOTMH, B TPAaKTUUECKOM JesATeIbHOCTH JIIOZeH, 11eJIOCTHOCTb U eIUHCTBO
bu3rMuecKoil KapTUHbI MUPA;



YUUTHIBATh TPaHULIbl TNPUMEHEeHUs] W3yUeHHbIX (U3MUYEeCKUX MOJesei:
TOUEYHBbIA 3/1eKTPUYECKUN 3apsif, JIyd CBeTa, TOYEUYHbIM MCTOYHUK CBeTa,
s/lepHasi MOZieJib aTOMa, HYK/JOHHasi MOJie/ib aTOMHOTO sifipa TIpU pellieHrur
bu3nUecKux 3azauy;

pacrio3HaBaTh (puU3ndeckre siBeHUs (MPOLeCChl) U OOBSICHATL UX Ha
OCHOBe 3aKOHOB 3/IeKTPOJIMHAMUKM U KBAaHTOBOW (DU3MKU: 3/eKTpuyecKast
MPOBO/IUMOCTh, TEIJIOBOe, CBETOBOE, XMMUUECKOe, MarHUTHOe [IeliCTBUS TOKa,
B3aMMO/IEICTBME  MarHUTOB, 3/eKTDOMAarHUTHas  WHAYKLUS,  JelCTBUe
MarHUTHOTO TIO/II HAa TIPOBOJHUK C TOKOM MW JIBWKYIIUMCS  3apsif,
3JIeKTPOMarHUTHbIE KOJieOaHWsI ¥ BOJIHBI, TIPSMOJIMHEMHOe pacrpoCTpaHeHHe
CBeTa, OTpa)KeHue, rpejioMsieHre, uHTepdepeH1us, JudpakLys 1 Moasipu3salus
CBeTa, JIUCIIepcus cBeTa, poTo3nekTpuueckuii 3pdekTt (hoTo3adpdekT), cBeTOBOE
JlaBjieHve, BO3HUMKHOBEHUWe JIMHEMYaToro CreKkTpa aroMa BOJOpO/Ja,
ecTeCTBeHHasl U UCKyCCTBEeHHasl paZJu0AaKTUBHOCT;

OTUCHIBATh M3yUeHHbIe CBOMCTBA BelllecTBa (3/IeKTpUUYeCKre, MarHUTHBIE,
ONTUYECKUe,  JIEKTPUUECKYI0  TIPOBOJJUMOCTb  pa3/iMuHbIX  Cpel) U
3/IeKTPOMAarHuTHbIe siBleHUs (TPOLIeCChl), UCTIOJb3Ysl (PU3rUecKre Be/TMUUHbI:
3/IeKTPUUeCKUM 3apsifi, CUjia TOKa, 3JIeKTpUUYeCcKoe HarpsbkeHue, 3/IeKTpruueckoe
COTIPOTHB/IEHWe, PAa3HOCTb TIOTEHIIMAIOB, 3/IeKTPOJBIIKYIIas Ccuaa, paboTa
TOKa, HWHAYKLMsS MarHUTHOrO TmoJjsi, cuna Awmepa, cuna JlopeHiia,
VWHJYKTUBHOCTb KAaTYIIKW, SHEPIrUsi 3JIeKTPUUeCKOr0 U MarHUTHOTO TMOJieH,
Tepuoz, U yacToTa KojebaHuii B KomebaTelbHOM KOHTYpe, 3apsifi ¥ Cijia TOKa B
mpoijecce TapMOHMUYECKUX  3IJIeKTPOMAarHWTHBIX  KosjebaHul, (oKycHoe
paccTosiHUe U ONTUYecKasi CWla JIMH3bI, TPU OMKUCAHUU TPaBUILHO TPAaKTOBATh
(U3MUeCKUil CMBICT WCIOJ/Ib3YeMbIX BeMUWH, UX 0003HaueHWs U eIUHULIbI,
yKa3biBaTb (HOPMYJibl, CBSI3bIBAIOIMe [IaHHYI0 (DU3UUECKYI0 BeIUUYUHY C
JPYTMMH BeJTMUMHAMU;

OMUCHIBAaTb M3y4yeHHble KBAHTOBbIE SIBJIEHWUSI W TIPOLIECCHI, UCIO/b3Ys
(dur3nUeckre BeIMUMHBI: CKOPOCTb 3/1eKTPOMAarHUTHBLIX BOJIH, AJIMHA BOJHBI U
yacToTa CBeTa, SHEPrus M UMMY/IbC (POTOHA, Mepuoj, MoJypacrajia, SHeprus
CBSI3U aTOMHBIX si/iep, NPU OMUCAaHWW TIPAaBU/IBHO TPaKTOBaThb (PU3NUeCcKuid
CMBIC/T WCITO/b3yeMbIX BeJWUYMH, WX 0003HaueHHs W eAVHUIIbI, YKa3bIBaTb
dbopMy/ibl, CBsi3bIBAIOIME [JaHHYH (U3NUECKYI0 BeJWYMHY C [JIpYTUMU
BeJIMUMHAMU, BBIUMC/ISTh 3HaueHre (hr3nudyecKoul BeJIMUrHbI;

aHa/M3MpoBaTh  (U3MUecKrWe TIPOLecChl W SIBJIEHUS, UCMOJb3Yys
(dur3nueckre 3aKOHbI Y MPUHLUIIBE: 3aKOH OMa, 3aKOHBI T10C/Ie/J0BaTeIbHOTO 1
rapajjielbHOTO COe[UHeHUs] TPOBOAHUKOB, 3akKoH /[Ikoysns—JleHila, 3aKoH
3/IeKTDOMarHUTHOM WHAYKLUM, 3aKOH TMPSIMOJIMHEMHOT0 pPaclpOCTpaHeHus
CBeTa, 3aKOHbl OTPA)KeHUsI CBeTa, 3aKOHbI TIPeJIOMJIEHUsI CBeTa, ypaBHEeHHe
OliHIlITelHa A1 hoTo3(ddeKTa, 3aKOH COXpaHeHUsI SHePIuH, 3aKOH COXpaHeHUsI
HMMITy/IbCa, 3aKOH COXPaHeHUs 3JIEKTPUUeCKOro 3apsifia, 3aKOH COXpaHeHUs
MacCOBOTO YMCJIa, MOCTY/IaThl bopa, 3aKOH paiIM0aKTUBHOTO pacraza, Mpu 3TOM
pa3nuyaTth CJOBECHYIO (DOPMYJIMDOBKY 3aKOHa, €ro maTeMaTHyecKoe
BbIp@KeHHe U yCJIOBUS (TPaHULIbI, 00/1aCTH) IPUMEHUMOCTH;

orpe/ie/iaTh ~ HarpaB/ieHWe BEeKTOpa WHAYKIMM MarHUTHOTO TOJist
MPOBO/ITHMKA C TOKOM, CUJ/Ibl AMIiepa U cuiibl JIopeHIia;

CTPOUTb M OMMCHIBaTh M300pa)keHHe, CO3[jaBaeMoe TUIOCKMM 3€pKajioM,
TOHKOM JTMH30MU;

BBITIOJIHATh SKCIIEPUMEHThI M0 HWCC/Ae[0BaHUIO (DU3MUECKUX SIBJIEHUN U
TMPOLIECCOB C MCI0J/Ib30BaHUEM TIPSIMBIX U KOCBEHHBIX M3MepeHUH: MpU 3TOM
dopmysvpoBath TpobieMy/3ajady W THUIOTe3y yueOHOro 3SKCIepuMeHTa,



cobuparh YCTAaHOBKY W3 TIpeJJIOKeHHOTO 000pyZioBaHUs, TPOBOAUTH OIBIT U
(bopMyMpoOBaTh BHIBOJbI;

OCYILIEeCTB/ISITh MPSIMble U KOCBEHHble M3MepeHUsi (H3UUeCKUX BeUUMH,
MpU 3TOM BBIOMPATh OMTUMAJ/ILHBIM CTHIOCOO W3MepeHHUs W HCIO0Jb30BaTh
M3BECTHbIE MEeTO/Ibl OLIEHKU MOTPeIlIHOCTeN M3MepeHUH;

WCCMeoBaThb 3aBUCUMOCTUA (PU3NUECKUX BeJIMUMH C HCIO0Ib30BaHUEM
MpSIMBIX W3MEPEeHMi: TIPU 3TOM KOHCTPYMPOBaThb YCTaHOBKY, (DUKCHUPOBATh
pe3y/ibTaThl MIOYUeHHON 3aBUCUMOCTU (H3UUECKHX BEeJTMUMH B BHje TaOIMI] U
rpa(uKoB, Ae/iaTh BHIBO/BI M0 pe3y/ibTaTaM UCC/e0BaHMUS;

cobmroziaTh TIpaBWia 6e301acHOro Tpy/ia TIpY TIPOBeJeHUH UCC/eI0BaHU
B paMKax y4eOHOro 3KCTiepuMeHTa, yueOHO-MCC/IeoBaTe/bCKOM U TPOEKTHON
JesITeTbHOCTU ~ C  WCMOJIb30BaHWEM  WU3MEPUTENIbHbIX  YCTPOWMCTB U
nabopaTopHOTo 000PYJ0BaAHUS;

pelliaTh pacuéTHble 3alaud C $IBHO 3aJlaHHOM (hH3MUecKoll Mo/lesiblo,
WCIob3ysi (r3uueckue 3aKOHbl W TMPUHLIUIBI, HA OCHOBE aHajau3a yC/IOBUS
3aJjauyd BbIOMpaATh (HU3NUECKYI0 MOJe/b, BbIAeNSITh (HU3NUecKre BeTUUMHBI U
dbopMysibl, HeOOXOANMBIE [ e€ pellleHus], IPOBOAUTh PACUETHI U OLIEHHWBATh
peasibHOCTb TMO/TyYeHHOT0 3HaueHus (hr31ueCcKou BeJIMUMHbI;

pelaThb KaueCTBeHHbIe 3a/lauu: BbICTPAUBaTh JIOTUYeCKU
HeTMpOTUBOPEUUBYIO LIETIOUYKY pacCy’K/|eHHWM C OMOpOW Ha M3y4yeHHble 3aKOHbI,
3aKOHOMEPHOCTU U (PU3rUecKue siBIeHUS;

WCTO/Ib30BaTh  TpA  pellleHuH  y4eOHBIX  3aflau  COBpeMeHHbIe
vH(OpMal[MOHHbIe  TeXHOJIOTUM [ TIOMCKa, CTPYKTYPUPOBaHUs,
VHTEepIIpeTaliii W  TIpe/iCTaB/eHnss yuyeOHOW W HAyYHO-TIOMYJ/IIPHOMN
vH(opMaluy, TIOly4YeHHOM U3 pa3/iMuHbIX UCTOYHUKOB, KPUTUUECKU
aHa/IM3MpOBaTh MOJyuyaeMyt0 UH(POpPMALIUIO;

OOBSICHITh TIPUHLIMIIBI IeWCTBUS MallliH, TIPUOOPOB U TeXHUUECKUX
yCTPOMCTB, pa3nuuaTh yCJIOBUS WX 0e30MacHOr0  WCMOMb30BaHUS B
TOBCeIHEBHOM >KU3HU;

MIPUBOJIUTh TIPUMEpPhl BK/IaZla POCCUMCKMX U 3apyOeXKHBIX YUEHbIX-
(GU3MKOB B pa3BUTHE HayKW, B 00BsSICHEHHE MPOLIeCCOB OKPY)KAIOIIero Mypa, B
pa3BUTHUe TEXHUKU U TeXHOJIOTUM;

WCII0/1b30BaTh TeOpeTuUecKre 3HaHus Mo (r3UKe B MOBCEeJHEBHOW XKU3HU
Inas  obecrieueHuss 0e30macHOCTH TIpH oOpartieHWH ¢ mpubopaMu U
TeXHUUECKUMH YCTPOMCTBAMH, [I/Isi COXPaHEeHUs 37I0POBbsi U COO/IOZIeHUs] HOPM
5KO0JIOTMYeCKOTr0 TOBe/IeHUs B OKpYy»Katolleli cpejie;

paboTatb B TpyIMe C BBHITIOJHEHHWEM pa3/MUHbIX COLMAIBHBIX pOJIeH,
TJIAHUPOBaTh pabOTy TPyMIbl, paljMOHAIBHO paCIpefiesiTh 00s3aHHOCTU U
[/IaHUPOBATh  JIeSiTeJIbHOCTb B HECTaHZAPTHBIX CUTyalUsiX, aJleKBaTHO
OLleHMBaThb BK/aJ, KaXJOro M3 YYaCTHUKOB TPYIIbl B  pelleHue
paccMaTpuBaeMoi IpoOieMbl.



TEMATHNYECKOE INTAHUPOBAHUE

10 KJIACC
HaumeHoBaHue KonnuecTBo uacos
Ne JeKTpoHHbIE (LU poBHIe)
Pa3je/I0B v TeM KoHTpo/bHBIE IIpakTHyeckue
n/n Bcero oOpa3oBaTte/bHbIE Pecypchl
NporpaMmsbI pPadoThI padoThI
Pazgen 1. PU3NKA N1 METO/IbI HAYUHOI'O ITIO3HAHUSA
1.1 DusHKa M MeTO/b! 2 https://m.edsoo.ru/AVIAWVNQO
Hay4HOr0 [M03HaHUs
Nroro nio pasgeny 2
Pazgen 2.MEXAHUKA
2.1 Kunemartuka 5 https://m.edsoo.ru/SNO2MCWXU
2.2 JuHamuka 7 https://m.edsoo.rt/RML6BX3PU
3aKOHBbI
2.3 COXpaHeHus B 6 1 1 https://m.edsoo.ru/86NRCXHA7
MeXxaHHKe
Wtoro no pa3peny 18

Paspen 3.MOJIEKYJ/IAPHAS ®U3UKA 1 TEPMOJNHAMMUKA

TEePMOAWUHAMHKU

OCHOBBI
MOJIEKY/IIPHO-
3.1 ymp . 9 1 https://m.edsoo.ru/HRGVS8NOPE
KUHeTUYeCKOM
Teopuu
OCHOBBI
3.2 10 1 https://m.edsoo.ru/HK6KL6RS9




ArperaTHsble
COCTOSIHUSI

3.3 5 https://m.edsoo.ru/HSM355JCH
Berjectsa. ®a3oBble
repexo/pl
Wtoro no pa3peny 24

Paszpen 4.3JIEKTPOJUHAMUMKA

4.1 OJIeKTpOCTaTUKa 10 1 1 https://m.edsoo.ru/LSRP72QLI
[TocTosiHHBIN
371eKTPUYeCKUH TOK.
4.2 12 1 1 https://m.edsoo.rt/GEWTDQXWW
Toku B pa3uuHbIX
cpeznax
Wtoro no pa3peny 22
PesepBHOe Bpems 2
OBIIEE KOJIMYECTBO
YACOBIIO 68 4 4
[TPO'PAMME




11 K/TACC

HaumeHoBaHue

KosimuecTBO yacos

No JeKkTpoHHbIe (LH(pOBEHIe)
/m pas3/ieJiIoB U TeEM Beero KonTpo/ibHbIE IIpakTHUecKue 06pazoBaTeIbHEIE PeCypChI
NporpamMMel padoThI padoThI
Pazgen 1.3JIEKTPOJVNHAMMKA
MarnsuTHoe mnoJie.
1.1 OJIeKTpOMarHUTHast 11 1 3 https://m.edsoo.ru/Z2Q390NG8
VIHA YKL
Nroro nio pasgeny 11
Pazgen 2. KO/JIEBAHUSA U BOJ/IHBI
MexaHnueckue U
2.1 3/IeKTPOMAarHuTHbIE 9 1 https://m.edsoo.ru/3STLNQKPG6
Kosie6aHUs
MexaHuueckue U
2.2 3/1eKTPOMAarHUTHbIE 5 1 https://m.edsoo.ru/WQT6385V1
BOJIHBI
2.3 Orntrka 10 3 https://m.edsoo.rt/TUPOITURXM
Ntoro no pa3peny 24

Pa3gen 3.0CHOBBI CITEITUA/TBHOM TEOPYY OTHOCUTE/IbHOCTU

OCHOBBI CIielia/ibHOM

3.1 Teopuu 4 1 https://m.edsoo.ru/AQUCOVDK?2
OTHOCHUTE/IbHOCTU
Nroro nio pasgeny 4




Paspen 4 KBAHTOBAS ®PHU3UKA

DJIeMeHTbI KBaHTOBOI

4.1 6 https://m.edsoo.rt/SWOVAWQRS
OITUKU
4.2 Crtpoenue aToMa 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOe 471po https://m.edso0.ru/97MC9DZXQ
Wroro no pa3peny 15

Pa3pen 5.3J/IEMEHTBI ACTPOHOMMUN N

ACTPOPU3UKU

OJ1IeMeHTbI aCTPOHOMUU

5.1 1 acTpObu3IKY 7 1 https://m.edsoo.ru/3EOD6KXI9
Wroro nio pasgeny 7
Pa3pen 6.0BOBIIIAIOIIEE ITIOBTOPEHUE
6.1 Obobugaromee 4 https://m.edsoo.ru/O2JEGZCIM
TIOBTOPEHUe
Wroro nio pasgeny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO 68 4

YACOB I10 ITPOI'PAMME







IIOYPOYHOE IVIAHNPOBAHUE

10 KVJIACC
No KosnuecTBO Uacos
JJ/IeKTPOHHbIE
Jdata nudpoBbie
n | Tema ypoka KonTpo/ibHbIe IIpakTnyeckue
Bcero U3yudeHMsl o0pa3oBarTe/IbHbIE
/ paboThI paboTsI
pecypchl
n
du3rKa — HayKa 0 IIpUpoje.
1 HavanLie M Ty . pH PHIfH 1 https://m.edsoo.ru/
Ay THBIE METOABI TIO3HA YXGQSPM1P
OKpY’Karolllero Mupa
Posb 1 MecTo pU3MKH B
¢dbopmupoBaHUHU
9 COBpPeMEeHHOUW HayuHOU 1 https://m.edsoo.ru/
KapTUHBI MUpa, B 8HSXWFFVO
MpaKTUUeCKOU JesiTeTbHOCTU
nofien
MexaHuueckoe JBW)KEHHe.
OTHOCUTENBHOCTD
3 MeXaHUUeCKOr0 ABWKEHUS 1 tps://m.edso0.ou/
A ‘ RSOAOV5ZX
[TepemeliieHue, CKOPOCT®,
yCKOpeHue
4 PaBHOMepHOe 1 https://m.edsoo.ru/
MPSIMOJIMHEMHOE [IBU)KEHUe L8IPY2JEZ
5 PaBHOyCKOpeHHOe 1 https://m.edsoo.ru/

HPHMOJ'II/IHGI\;IHOG JABIDKeHNre

MDIDKJOUB




CBobopiHOe TIafieHue.

https://m.edsoo.ru/

6 YckopeHre CBOOOJHOTO MXPLZIX8]
raJieHus

7 KpuBomHeliHOe BU>KeHUe.

CHIE MATEDHAILLOM https://m.edsoo.ru/

[BrxeHre MaTeprUanibHON TFLI2CADN
TOYKH T10 OKPY>KHOCTHU
[IpyUHLMIT OTHOCHUTE/IBHOCTH

3 [Nanunes. VIHepuyanbHble https://m.edsoo.ru/
cucTeMbl oTcueTa. [1epBbiii J6QY7N3WN
3aK0H HbroTOHA
Macca Tena. Cuna. [IpuHiun

9 Cymneprio3uLiuu cui. Bropoit https://m.edsoo.ru/
3aKoH HeroTOHa A5 BVTNWTAQH
MaTepuaJbHOU TOUKU

10 Tpetuii 3akoH HbtoTOHa A7151 https://m.edsoo.ru/
MaTepHa/IbHBIX TOUEK JYLAI4AUAN
3aKOH BCEMUPHOI0

1 TAroreHusi. Cua TsSoKeCTH. https://m.edsoo.ru/
[TepBast KocMUUecKas D13D593MU
CKOPOCTb

12 Cuiia ynpyroctu. 3aKkoH https://m.edsoo.ru/
I'yka. Bec Tena RILVEXEQD

13 | Cuna tpenus. KoadduumeHt https://m.edsoo.ru/

UZBUPCM5M

TpeHust. Cusa
COTPOTHUBJIEHHS T1PU
JIBVDKEHUHU TeJla B XKUJKOCTH




Wy rase

14

[TocTtymnarensHoe U
BpalaTesbHOe [BUKeHHe
abCOMIOTHO TBEPOTO TeJa.
MowmeHT cusnsbl. [11euo cunel.
Y cyioBYs paBHOBECUST
TBEPJOro Tena

https://m.edsoo.ru/
IDOAU40TS

15

VimMriynibc MaTepUaibHON
TOYKU, CUCTEMBI
MaTepUabHbIX TOUEK.
Nmnysibe cubl. 3aKOH
COXpaHeHUsI UMITYJIbCa.
PeakTuBHOE JIBI)KEHHE

https://m.edsoo.ru/
M5JQTKNWC

16

PaboTa 1 MOIIIHOCTb CHJIBI.
KuneTrueckasi SHeprus
MaTepuaabHOW TOUKU.
Teopema 06 U3MeHeHUH
KUHEeTUUeCKOUW SHepruu

https://m.edsoo.ru/
J1V591.28B

17

[MToTeH1abHAsT SHEPTHSI.
[MoTeHLanbHAs SHEPTHUS
ynpyro gedopMHUpOBaHHOU
Npy>KuHbL. [ToTeHIMabHas
9Heprus Tea BO/M3N
MOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/
RNEXJW4KF

18

[NToTeHLMaNbHbIE U
HeroTeHLIMalbHbIe CUJIBI.
CBsi3b paboThl

https://m.edsoo.ru/

DA3QVTOXQ




HeNOTeHI[UATbHBIX CHUJT C
M3MeHeHreM MeXaHuueCKOUu
SHEPryuy CUCTeMBI TeJsl. 3aKOH
COXpaHeHUs1 MeXaHU4YeCKOn
Hepruu

19

JlaboparopHast pabota
«WccnenoBaHue CBSI3U
paboThI CUJTBI C U3MEHeHHeM
MeXaHWYeCKOM SHepruu Tesa
Ha MpyYMepe pacTsDKeHHUs
PEe3UHOBOI0 JKT'yTa»

https://m.edsoo.ru/
WI1R4R88UG

20

KonTposbHast paboTa 1o
Teme «KruHemartuka.
HurHamuka. 3aKOHBI
COXpaHeHHsI B MeXaHUKe»

https://m.edsoo.ru/
LNMG6EK6YY

21

OcCHOBHBIe 0JI0KeHUsT
MOJIEKY/ISIPHO-KUHETUUeCKOM
Teopuu. bpoyHOBCKOe
newkenue. ubdy3us

https://m.edsoo.ru/
OEYO9VYU2B

22

Xapakrep JBWKeHUs U
B3aUMO/EMCTBUS YaCTHL]
BeljecTBa. Mozenu
CTPOEeHUsI ra30B, XUJKOCTel
U TBEPABIX Tesl

https://m.edsoo.ru/
AUV2ZDR3X

23

Macca MoJieKy.I.
KonunuectBo BeliecTsa.
[TocTosinHast ABorazpo

https://m.edsoo.ru/
FL1BAQDI13




TeruioBoe paBHOBecHe.
Temnepatypa u eé

https://m.edsoo.ru/

24
usmepenue. [llkana WPNY6QAS8Z
Temnepatyp Llenbcus

9t WpeanbHbiii ra3 B MKT. https://m.edsoo.ru/
OcHoBHOe ypaBHeHre MKT UKJFVSBZO
AbGcosntoTHast TeMIiepaTypa
KakK Mepa cpeJHei

6 KUHEeTUYeCKOW SHeprumn https://m.edsoo.ru/
JBUKEHUS MOJIEKYJT. BXUDVDG2F
YpaBHeHue MeH/e/eeBa-
KnarelipoHa

97 3akoH [lanbToHa. ['a30BbIe https://m.edsoo.ru/
3aKOHBI Y3WBG66I3A
JIabopatopHasi paboTa
«ccnenoBaHue

28 3ABHCHMOCTH Me https://m.edsoo.ru/

Y 35DBLKT96

rapaMeTpamMy COCTOSIHUS
pa3pe’KeHHOro rasa»
W3onporieccel B ueaabHOM

29 rase ¥ MX rpaduyeckoe https://m.edsoo.ru/

P OZJ3KZNJS

rpe/CcTaBjieHre

30 | BHyTpeHHss 3Heprus https://m.edsoo.ru/

TepMOJUHAMUUYECKON
CHUCTEMBI U CITOCOOBI eé
n3MeHeHMs1. KommuecTBo
TEeTUIOTHI U paboTa.

9JQITVXI8




BHyTpeHHss 3Heprus
OZIHOATOMHOT'0 U/lea/IbHOTrO
rasa

https://m.edsoo.ru/

31 Bugel Terionepeauu 36J720W9
Y nenbHas TETVIOEMKOCTh
BeljectBa. Kosmmuectso
3 N — https://m.edsoo.ru/
JIOTRL TP 5K3Y4H86L
Terionepejayve.
ApabaTtHbI TIporiecc
[TepBbIi1 3aKOH
33 TepMOJVIHAMUKU U ero https://m.edsoo.ru/
[IpUMeHeHUe K 2HO6R3GAS8
M30IpoLeccam
HeobGpaTuMoCTh MpOLieccoB
34 oze. BToboit 32K0 https://m.edsoo.ru/
B 1PHPOAE. STOPOH 3aKOH S85LWDFT8
TePMOAVUHAMUKU
35 [Mpunuun gevicteus u KI1/] https://m.edsoo.ru/
TeIJIOBOIM MallIHbI DLCDEAAUC
https://m.edsoo.ru/
36 | Duxkn Kapxo u ero KII/I 4XPSAOV7M
37 OKooruueckuie mpooIeMbl https://m.edsoo.ru/
TeIJIOOHEePreTUKu P07ZMYMB8I
O06ob6maroruii ypok
THAOIHH YP https://m.edsoo.ru/
38 | «MonekynsipHasi hr3MKa.

OCHOBBI TEpPMOJAVHAMUKH»

S9EKZ0DDWP




KonTposbHast paboTa 1o
TeMe «MoJiekynsgpHas

https://m.edsoo.ru/

39 ¢u3vka. OCHOBBI RCARYEG6ZX
TePMOANHAMUKI»
[Tapoobpa3oBaHue 1
40 | koupeHcarus. McrnapeHuve u Ditpos wedonniu.
X48Q078EE
KUTeHue
Ab6costoTHasi U
41 | oTHOCHUTeNbHasK BIAYKHOCTh Do, eds00.10:
. 98HVAEBMM
BO37yxa. HacbllleHHbI nap
TBéppoe TeJio.
Kpucrannueckue u
amop(HbIe Tena.
42 AHU30TPONHA CBOMCTS https://m.edsoo.ru/
JXEFWLMZNK
KpucTanios. XKugkue
KpucTanabl. CoBpeMeHHbIe
MaTepua’bl
[1naBnenue u
43 KpUcCTa/yu3anus. Y aenbHas https://m.edsoo.ru/
TerioTa IjiaBJ/IeHUs. 0OX117G6EMR
Cybumariust
44 YpaBHeHue TeryioBoro https://m.edsoo.ru/
bamaHca OIUXGN2I1
OJIeKTpU3aLus Tesl.
45 OnekTpuyeckuu 3apsz. JIBa https://m.edsoo.ru/

BU/IA 3TIEKTPUUECKUX
3apsoB

QJ2S7TWSBM




[TpoBOAHUKM, JU3/IEKTPUKH
Y TIOTyIPOBOJHUKU. 3aKOH

https://m.edsoo.ru/

46
COXpaHeHUs IeKTPUYECKOIro F3YVPQUYH
3apsja
B3auMozeiicTBre 3apsiJjoB.
47 | 3akoH KysoHa. ToueuHsli https:/m.edsoo.ru/
o 5U3BUOTHH
371eKTPUYeCKUH 3apsi]
HarpsikéHHocTh
3/1eKTPUUECKOr0 MOJIS.
48 m CVILEDIIO3 https://m.edsoo.ru/
PHHLHIL CYTEPHO3ULIH 9IKAWD2V6
3/1eKTPUUeCKUX T0JIeH.
JIMHUY HaTIPSKEHHOCTU
Pabora cun
49 3JIEKTPOCTaTUUeCKOI'O I10JIA. https://m.edsoo.ru/
IToTteHian. Pa3HOCTB VOPDYASLF
TOTEHL{1A/IOB
[TpOBOIHUKM U IU3IEKTPUKU
50 B 3/IEKTPOCTaTUUeCKOM IIOJIE. https://m.edsoo.ru/
Husnexkrpuueckas 12P2S3127Z
TPOHULIAEMOCTh
51 OJIEKTPOEMKOCTb. https://m.edsoo.ru/
KongeHcarop B1UPRD52W
OJIEKTPOEMKOCTH I/IOCKOTO
59 3 https://m.edsoo.ru/
KOH/IeHCaTopa. JHeprus XPUKPS2VS
3apsUKeHHOT0 KOH/|eHCaTopa
53 | JlaboparopHast paboTa https://m.edsoo.ru/

"3MmepeHue

PBGMA4F845




3JIEKTPOEMKOCTHU
KOH/leHcaTopa"

54

[TpuHLMI AeNCTBUSA U
rpUMeHeHue
KOH/IEHCaTOpOB,
KOIMPOBAa/ILHOIO arrapara,
CTPYMHOTO TIPUHTEpa.
DJIeKTpOCTaTUUeCKas
3aluTa. 3aseMieHue
3/IEKTPOTIPHOOPOB

https://m.edsoo.ru/
H3Q9PNHYY

55

OneKTpUUeCcKui TOK,
yCJIOBUSI €70
CYLL|eCTBOBAHUSI.
[MTocTosiHHBIM TOK. Cuna
ToKa. HarpsbkeHue.
Cornpotusenue. 3akoH OMa
JI7Is yyacTKa Lienu

https://m.edsoo.ru/
D6Y72A4B7

56

ITocnenoBarenbHOe,
rapasuie/ibHoe, CMelllaHHOe
coe/liHeHUe MMPOBOJHUKOB.
JlaboparopHast pabota
«/3yueHure cmMelIaHHOI0
COeIMHEeHUs Pe3UCTOPOB»

0.5

https://m.edsoo.ru/
SLKT3UPUR

57

PaboTa ¥ MOIITHOCTh
3/IEKTPUYECKOr0 TOKa. 3aKOH
Ixoyns-Jlenua

https://m.edsoo.ru/
LESHA2A3M

58

3akoH Oma /17151 TIOJTHOM

0.5

https://m.edsoo.ru/




(3aMKHYTO) 3/1eKTPUUECKOMH
terny. KopoTkoe 3aMbIKaHue.
JlabopatopHasi paboTa
«M3mepenue D/1C
VCTOYHMKA TOKA U ero
BHYTpPEHHET 0
COTIPOTUBJIEHUSI»

YNSBE7PBS

Pe3epBHbIi1 yPOK.
KoHTtponbHas pabora o

https://m.edsoo.ru/

59 | Tteme "OsekTpoAuHamMuUKa" / MFMGEIESX
Bcepoccutickas
MpoBepouHasi paboTa
O6o011arotuit ypoK

60 «DJIEKTPOJUHAMUKAY / https://m.edsoo.ru/
Bcepoccutickas P86MDY07H
MpoBepouHasi paboTa
O/eKTpOHHAas IPOBOAUMOCTb
TBEpbIX MeTaslJIOB.

61 3aBUCUMOCTH https://m.edsoo.ru/
COIIPOTHUBJ/IEHUS MeTa/lJIOB OT WMNNBQILSH
TeMIlepaTyphbl.

CBepxXnpoBOAMMOCTb
OneKTpruUecKruii TOK B
62 Bakyyme. CoiicTBa https://m.edsoo.ru/
4CCYCJ785
3/1eKTPOHHBIX [TYYKOB
63 | IlonynpoBOAHUKY, UX https://m.edsoo.ru/

coOCTBeHHas U MmpruMeCHasd

S55A1DQUR




ripoBoZuMocThb. CBOMCTBA p
—n-Tepexoja.
[TonynpoBOJAHUKOBbIE
pubOpbI

OneKTpuUecKuii TOK B
pacTBopax U pacriaBax

https://m.edsoo.ru/

64 3/1IeKTPOJIUTOB. U0OUWVI1
DJIEKTPOJTATUYECKAS
Jucconuanys. JNeKTPoIn3
OneKTpUUecKrii TOK B rasax.

65 CamocTosiTeNTbHbIN U https://m.edsoo.ru/
HeCaMOCTOSITe/IbHBIN pa3psif. 2VX2KLFQA
Mouiaus. [1nasma
OnekTpuueckue rpubopsl U
YCTPOMCTBA U UX

66 a eCKOe eHEHIE https://m.edsoo.ru/
MpaKTHUUecKoe NpYMeHeHue. KIAOPKUPS
IIpaBuia TeXHUKH
0e3011acHOCTH
KoHTtponbHast paboTa o
TeMe «DJIeKTPOCTaTUKa.

67 5 . o https://m.edsoo.ru/

OCTOSIHHBIW 3/1eKTPUYECKUI PASKIGWP4
TOK. TOKH B pa3mUuHbIX
cpegax»
Pe3epBHBIN YPOK.
P ypv https://m.edsoo.ru/
68 | O6oOLarOLMIA YPOK TTIO

TemaM 10 Knacca

HLOAT6SNU




OBLUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68




11 K/TACC

Ne KoimuyecTBO yacoB
JJ/IeKTPOHHBbIE
Jdata nudpoBbie
n | Tema ypoka KonTpo/ibHbIe IIpakTHyeckue
Bcero U3yUyeHus obpa3oBare/ibHbIE
/ paboThI paboThI
pecypchl
n
[TocTosiHHBIE MAarHUATBI U UX
B3aUMO/IENCTBHE.

1 MarnutHoe mnosie. BekTop 1 https://m.edsoo.ru/
MarHuTHOW UHAYKLIUU. 4DMOYTING
JIMHUM MarHUTHOM
VIHAYKLY
MarnuTtHoe moJie

9 NIPOBOJIHUKA C TOKOM. OIbIT 1 https://m.edsoo.ru/
Opcrena. BsaumogeiictBre 1L5CT47FX
TPOBO/IHUKOB C TOKOM
JlabopaTopHasi paboTa

3 M3yueHre MarHUTHOTO 1 1 hitps://in.eds00.1u/
«

y HGHXLNLRZ
T0JIS1 KaTYILIKU C TOKOM»
[elicTBYe MarHUTHOTO TOJISt
Ha MPOBO/JJHUK C TOKOM.
Cuna Amrepa.
4 TaGopaTopHas paGoTa 1 1 https://m.edsoo.ru/
patopHas pabo UVHDISEX4
«MccnenoBaHve [elCTBUS
MOCTOSSHHOT'O MarHWTa Ha
paMKy C TOKOM»




[elicTBMe MarHUTHOIO TOJISI
Ha JIBIKYILYIOCS
3apspKeHHyo vactuly. Cuna
Jlopenua. Pabota cusbl
JlopeHyia

https://m.edsoo.ru/
7ABZQGQCY9

DJIEKTPOMarHUTHast
vHAyKuys. [1oTok BekTOpa
MarHuTHOM UHAYKLuKU. 3/C
VHYKLUU. 3aKOH
3J1eEKTPOMAarHUTHOM
vHAyKuuu Papajes

https://m.edsoo.ru/
VA26C9C3J

JlaboparopHast paboTa
«ccnenoBaHue sIBI€HUS
3/1eKTPOMAarHUTHOMN
VH/TYKI[AV»

https://m.edsoo.ru/
XZS5MQCBU

NHayKTUBHOCTD. ABNeHKe
camouHAyKiuu. 1C
CaMOUHYKLMU. DHeprus
MarHUTHOTO MOJIS1 KaTyLIKA
C TOKOM.
DJIEKTPOMarHUTHOE TIoJie

https://m.edsoo.ru/
EOTONSAEA

TexHUUecKue yCTpoNCTBa U
UX TIpUMeHeHue:
TIOCTOSTHHbIE MarHUTHI,
3J1IeKTPOMAarHuTHI,
3JIeKTPOZBUTaTEJTh,
YCKOPUTE/H IeMeHTapHbBIX

https://m.edsoo.ru/
UWNLFA9L6




YacTull, UHAYKLAOHHAsI
neyb

O06o061maroiui Ypok

10 «MarHuTHoe TioJie. https://m.edsoo.ru/
O/IeKTpOMarHUuTHast COB05BGMC
VHIYKLSD»
KontponbHast pabora o

1 Teme «MarHuTHOe 1oJie. https://m.edsoo.ru/
O/IeKTpOMarHUuTHast 8X637ELEU
VIHIYKLWSD»
CBoOo/IHBIE MeXaHHUUECKHe
KosiebaHus1. ['apMoHUUeckue

12 | xonebaHusi. YpaBHeHUe Dl Pt

9Y6GYWEVP

rapMOHUYeCKHX KoeOaHUH.
[IpeBpaiienue sHepruv
JlaboparopHasi paborta
«/ccnepoBanue

13 3aBUCHUMOCTH Meproja https://m.edsoo.ru/
MasbIX KojebaHuii Tpy3a Ha DPZ8KR61C
HUTH OT [IJTMHBI HUTU U
MacChl rpy3a»

14 | KosebaTembHBIN KOHTYP. https://m.edsoo.ru/

CBobo/iHBIE
3/1eKTPOMarHUTHbIE
KosnebaHus B uealbHOM
KosiebaTeslbHOM KOHTYpe.
AmHasiorust Mexzay

H6JCO5BAD




MeXaHUYeCKUMU U
3/IEKTPOMarHUTHbIMH
Kos1ebaHusIMU

15

®opmysa ToMmcoHa. 3akoH
COXPaHEeHHsl SHEPTUU B
uziealbHOM KojiebaTeTbHOM
KOHTYpe

https://m.edsoo.ru/
MHNWD2LHU

16

[TpencraBneHue o
3aTyXarlyx KojebaHusX.
BruiHyX1eHHbIe
MeXaHuuecKue KojaebaHus.
Pe3onaHc. BeiHyXIeHHbIE
3/IEKTPOMarHUTHbIE
KosiebaHus

https://m.edsoo.ru/
FMBDWPPG4

17

[TepeMeHHBI TOK.
CuHycouza/IbHbIN
riepeMeHHBIN TOK.
MoLLHOCTb TEPEMEHHOT0
TOKa. AMIUTATYJHOE U
JleNCTBYyIOLLlee 3HaUeHKe
CUJIbI TOKA Y HaMpshKeHUst

https://m.edsoo.ru/
VDEYXRVUI

18

Tpancdopmarop.
IIpousBopcTBO, Nepefjavua u
notrpebsieHye
371eKTPUYeCKOM SHeprum

https://m.edsoo.ru/
1ZWZUL8QK

19

YcTpoucTBO U
TIPAKTHUYeCKOe TIPUMeHeHHe

https://m.edsoo.ru/
93Z12W4QQ




3/IEKTPUUECKOTr0 3BOHKa,
reHepaTopa repeMeHHOr0
TOKa, IMHUHN
3/1eKTporiepeiayu

JK0JIOTUYECKUEe PUCKU MIPU

TIPOM3BO/ICTBE

20 371eKTpo3Hepruu. Kynetypa https://m.edsoo.ru/
MCII0/1b30BaHUA 3DUNYKWNO
3JIeKTPO3HEPIUM B
MOBCeJHEBHOU »KU3HU
MexaHuuecKue BOJIHBI,

YCJIOBUS pacpoCTpaHeHusl.

71 ITepuog. CKOpOCTh https://m.edsoo.ru/
pacrpocTpaHeHus U [jIMHa W2XBOR3HJ
BOJIHEI. [Toriepeunsbie 1
TIPO/I0JIbHbIE BOJIHbI
3ByK. CKOpPOCTb 3ByKa.

22 | T'pomKkocTh 3ByKa. BricoTa ulps.Am.edsnn. e

2827Q6V70
ToHa. Tembp 3ByKa
OJIeKTPOMarHUTHbIE BOJTHBI,

23 VX CBOMCTBA M CKOPOCTb. https://m.edsoo.ru/
[ITkana 3/1eKTpOMarHUTHBIX SWB57C06X
BOJIH
[TpuHLMIBI paXOCBS3U U

24 TejieBUeHUs. Pa3BuTue https://m.edsoo.ru/

CpeJiCTB CBSI3U.
Pagvionokarys

2WQTSLGLV




KonTponbHast paboTa

https://m.edsoo.ru/

25 «KoJsebaHus ¥ BOJTHBD» IHURONS80B
[TpsiMonuHeliHOe
paCHpOCTpafI CHHE CBeTa B https://m.edsoo.ru/
26 OZHOPOJHOM Cpefie. HUF74NDOW
ToueyHbI UCTOUYHUK CBeTa. -
JIyu cBeTa
OTtpakeHue cBeTa. 3aKOHBI
97 OTpa’keHus CBeTa. https://m.edsoo.ru/
[TocTpoeHue 1300pakKeHUH 1IMBKQM?227
B IIJIOCKOM 3€epKare
[TpenomsneHue cBera.
HonHoe BryTpeitee https://m.edsoo.ru/
28 oTpakeHue. [Tpese/bHbIN VA9RISTRN
yT0J1 TIOJIHOTO BHYTPEHHETr0
OTpa’kKeHHUs
JlaboparopHasi paboTa
29 | «V3mepeHue MOKa3aTess utps://m.edsoo.ru/
JO2E1IM1DQ
TIpesIOMJIeHUsT CTeK/Ia»
JIun3sl. ITocTpoeHue
30 n300pa)keHUi B JIMH3e. https://m.edsoo.ru/
dopMyia TOHKOW JTUH3BI. W2MMS9KJIC
YBenmmueHue JIMH3bI
Jlaboparopras patora https://m.edsoo.ru/
31 | «HWccnemoBaHue CBOWCTB — '

1300payKeHUI B JTMH3aX»

Q1ZCMW9I80




[ucnepcus ceera.
CnoxkHbIil cocTas Oesioro

https://m.edsoo.ru/

32 | cBerta. Liger. JTabopaTtopHas KIOWVKELL
pabora «Habsrozenve
JIUCTIepCHY CBeTa»

33 EE;;Z?;EE;H;I?F;%H& https://m.edsoo.ru/

C8LCRSEJI

OudpakiioHHas peléTka

34 [TonepeyHOCTHL CBETOBBIX https://m.edsoo.ru/
BOJIH. [Tonsipu3anus ceeta Q2118XYOJ
OnTtuyeckue IpUOOPHI U

35 | ycCTpoWCTBa M YCIOBUS UX Ml e v

M5127JYGT

6e30macHOro NMpUMeHeHUst
I"'paHuLibl IPUMEHUMOCTH

36 KJIAaCCUYeCKOM MeXaHHKH. https://m.edsoo.ru/
[TocTynatel cieruanbHOU P8GBIFJ5N
TeOPUM OTHOCUTETbHOCTH
OTHOCUTE/ILHOCTD

37 OZJHOBPEMEHHOCTH. https://m.edsoo.ru/
3ame/iyieHre BpeMeHU U OVLMCNG6B2
COKpalleH’e [|/TMHbI
OHeprus U UMILYJ1bC

38 PeJIATUBACTCKOM YaCTHULbL. https://m.edsoo.ru/
CBs3b MacChl C SHepruen u 1902Y4BUB
VIMITYJIbCOM. DHeprus MoKost

39 | KonTtposbHas paboTa https://m.edsoo.ru/

«Ontuka. OCHOBEI

L8689JPLI




Criel[MaabHOM TeOpUHr
OTHOCHUTE/TbHOCTH»

®otoubl. ®opmyiia [1naHka.

https://m.edsoo.ru/

40
OHeprusi U UMNyJibC (hoToHa Z1.6P16LLA0O
OTKpbITHE U UCCe[JOBaHUE httos://m.ed y

ps://m.edsoo.ru

41 ¢dorosddekra. OnbiTel A. T PGLEXXSRO
CrosieToBa
3akoHbI GoTo3addexTa.

4 YpaBHeHHe DUHINITeNHA /151 https://m.edsoo.ru/
dboTtoapdekra. «KpacHasi YLCK770G8
rpanuLa» (oto3pdekra
Hasnenue ceera. OrnbIThl 1. httos:/m.ed )

ps://m.edsoo.ru

43 H. UJIeGeAeBa. XuMHUYecKoe EGOGZOLSA
JleliCTBUe CBeTa
TexHUUeCcKue yCTpoMCTBa U
MpaKTUUeCcKoe NpUMeHeHue:

44 b b https://m.edsoo.ru/

OTO3/1eMEHT, (POTOJATUUK, UFODRSLEM
conHeuHas Oarapes, UEQDRSLSM
CBETOAMO[,

Pemrenne 3amau 1o Teme

45 Sreme AHTOEO https://m.edsoo.ru/
«3D/ieMeHTbl KBAaHTOBOU ZE73A67B1
OIITUKI»

Mopgesnb aroma TomMCOHa.
46 OmneiThl Pe3epdopga no https://m.edsoo.ru/

pacCesiHUI0 (-YaCTHL].
ITnanerapHasi Mmozienib aTomMa

FIC11POHN




https://m.edsoo.ru/

47 ITocrynatel bopa 6X7GFHZOX

W3nyuenue u norsolexHye
OTOHOB TIpU TIepexoje

48 q)T M i . P Biﬂ https://m.edsoo.ru/
aTOMa € OAHOTO YI?,O NN8BHZYBE
SHepruv Ha Apyrou. Buzbi
CIIeKTPOB
BosHoBBIE cBOMCTBa
yacTtul]. Bonnsl e bpoitns.

49 KopnyckynsipHO-BO/THOBOM Lt mdaon. i

prycKyip J710TLFCO
nyanu3m. CrioHTaHHOe U
BbIHY KJ|€HHOE HU3/TyueHue
OTKpbITHE
PaZi0aKTUBHOCTU. ONbIThI
50 Pesepdiopza 1o https://m.edsoo.ru/
pOOPA TSJFUU3TP
onpeiesieHUI0 CoCTaBa
PaZi0aKTUBHOI'O U3/TyYeHUsI
CoiicTBa anba-, 6eta-,

51 ramma-usiyudenus. BausHue https://m.edsoo.ru/
Pagu0aKTUBHOCTH Ha UOIRQS0Z5
JKHBbI€ OpraHW3MbI
OTKpBITHE TTPOTOHA U
HeuTpoHa. 30Tomns!I.

£o Anbda-pacrnag. https://m.edsoo.ru/

ONeKTPOHHBIN U
TIO3UTPOHHBIN OeTa-pacraf,.
'amma-usnyyenue

H2XTHOG3E




53

OHeprusi CBsI3Y HYK/IOHOB B
sfpe. SnepHble peakLUu.
SAnepHbIl peakTop.
[TpobsieMbl, TIePCIIEKTHBHEI,
5KOJIOTMUeCKHe acIeKThbl
[lePHOM SHEepPreTHKU

https://m.edsoo.ru/
CFJYJSSIG

54

OrleMeHTapHble YaCTHULIbI.
OTKpBITHE TO3UTPOHA.
MeTo/ b1 HAO/MIOIeHUS 1
perucrpanuu
3/IeMeHTapHBIX YaCTHL.
Kpyrsiii cron
«DyHaMeHTalbHble
B3aumogencTeus. EquHCTBO
¢u3nUecKoil KapTUHbI
MUpa»

https://m.edsoo.ru/
SUC62U40A

55

Jrarbl pa3BUTHS
actpoHomuu. ITpuknaaHoe u
MHPOBO33peHYecKoe
3HaueHue aCTpOHOMUU. Bup
3Bé31HOrO Heba. Co3Be3zus,
sIpKUe 3BE3/1bl, [/IaHEeThbl, UX
BUJMMOE JIBYDKEHHE.
ConneyHas cucrema

https://m.edsoo.ru/
5PXS2I9VY

56

CouHue. ConHeyHast
aKTUBHOCTb. MICTOUHMK
sHepruu CoJiHLIa U 3BE3]

https://m.edsoo.ru/
1JZR54JA0




3BE3/bI, UX OCHOBHbIE
XapaKTepPUCTUKU. 3BE3/1bl
IJIaBHOU

roc/ieZiloBaTeIbHOCTH.
57 BHyTPEHHES CTPOCHHE https://m.edsoo.ru/
GGD3W7470
3Bé37;. CoBpeMeHHbIe
rpe/iCTaB/eHUs O
TIPOMCXOXK/IEHUN U
sBosroLy CorHLIA U 3BE3]
Mneunsiti [1yTe — Haia
lNanaktuka. [Tonoxenve u
58 JIBwkeHre COTHIIA B https://m.edsoo.ru/
I'anakTuke. I'anakTHUKM. L2U4S1HU2
UYépHble AbIPhI B iAjpax
rajiakThK
Bcenennas. Pa3beranue
rajiakTuk. Teopus
59 Ty —— https://m.edsoo.ru/
9IIWRLVWNN
PenukroBoe u3nyuyeHue.
MeraranakTvka
60 HepeliieHHbIe 1Tpo6ieMbl https://m.edsoo.ru/
aCTPOHOMUU LIJHNL2MCF
KonTponbHast paboTa
61 | «3nemMeHThl aCTPOHOMUU U hutps://n.edsoo. u!
TXTTCT488
acTpoU3uKu»
62 | OG6ob6maroiumii ypok. Posb https://m.edsoo.ru/

(1)I/IBI/IKI/I N dCTDOHOMMH B

WNJS5CRXYD




S5KOHOMUUECKOH,
TeXHOJIOTMYeCKOMH,
COLIMA/IbHOW U 3TUUECKOH
cdepax fedaTeTbHOCTH
yesioBeKa

O6o61maroruii ypok. Pomb
1 MeCTO (U3UKHU U

https://m.edsoo.ru/

63 aCTpOHOMI/II/IUB } >PFPB28UE
COBpeMEeHHOU HayuHOU
KapTUHe MHpa
O6ob6mmaromuii ypok. Ponb
(br3uUecKoi Teopum B

64 (OpMUPOBAHUH https://m.edsoo.ru/

. Y29SVPCVR
Tripe/iCTaBIeHUl 0
(br3rYecKou KapTUHe MHUpa
O6o06maroruit ypok. Mecto
(hr3rYecKou KapTUHbI MUpa

65 | B ob1riem psiy https://m.edsoo.ru/
COBpPEMEHHBIX eCTeCTBeHHO- LKNUIKHZH
HayUHbIX Mpe/JCTaBlIeHUl 0
npupoje
Pe3epBHbBIN ypOK.

66 MaruutHoe noJie. https://m.edsoo.ru/
OneKTpoMarHuTHast EVMFIQTP6
VHIYKLWS

67 | Pe3epBHbIi1 ypok. OnTHKa. https://m.edsoo.ru/

OCHOBBI Crielia/IbHOM

ESABJRKS8L




T€OPHHU OTHOCUTE/IbHOCTHU

PesepHeiii ypok. KBaHTOBast

https://m.edsoo.ru/

68 | du3mKa. nemMeHTbI 1
RARQLVO2J
aCTPOHOMUU U aCTPODU3UKU
OBLIEE KOJIMYECTBO 68

YACOB I10 I[TPOI'PAMME







IIPOBEPSIEMbBIE TPEBOBAHUSA K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJ/IbHOM ITPOT'PAMMBbI

10 K/TACC

Kop npoBepsiemoro
pe3y/jbTarTa

IIpoBepsiemble MIpeMeTHbIe pPe3y/IbTaThl 0CBOEHHs 0CHOBHOM 00pa3
cpejHero oouiero oopa3oBaHus

10.1

[eMOHCTpUpOBaTh Ha TpUMepax poib U MecTo (GU3MKU B (opMu
KapTUHbI MUPA, B PA3BUTHUM COBPEMEHHOM TEXHUKU Y TEXHOJIOTUH, B TIP

10.2

YuuThIBaTh TpaHULIbI TIPUMEHEHHs] HW3YUeHHBbIX (U3NUeCKUX M
WHepIhasbHasi CUCTeMa OTCuéTa, abCOJTFOTHO TBEpZOe TeJso, WieanbH
JKUJKOCTEeN U TBEPABIX TeJl, TOUeUHBIN 3/IeKTPUUeCKU 3apsii — MU pe

10.3

Pacrio3HaBaTh (¢u3nueckue siBjeHUs1 (TIPOLIECCHI) M OOBACHATH X
MOJIEKYJIIPHO-KUHETUYECKOM TeOopHuH CTPOeHMs BellecTBa U 3je
PaBHOYCKOpPEHHOe TIPSIMOJIMHEHHOe OBW)KeHWe, CBOOOJHOe MajJieHue
WHepIYs, B3auMogelicTBue Tes; quddysus, OpOyHOBCKOe /BUKEHHe,
Tes, W3MeHeHWe 00béMa Tesl TpW HarpeBaHUM (OXJIaKIEHWUH), Te
KOH/leHCaLus, N/1aB/ieHue, KpUCTa/uin3aLus, KUleHue, BJaXXKHOCTb BO3

TIPYU ero HarpeBaHWU B 3aKPbITOM COCY/Ie, CBSA3b MEX/Yy MapaMeTpaMu
3/IeKTPU3aLIMs TeJsl, B3auMO/IeHiCTBHe 3apsi/iOB

10.4

OnuceiBaTh MexaHWYeCcKoe [IBIDKeHHWe, MCIob3ysl (u3rveckue
nepemelljeHHe, CKOpPOCTb, yCKOpeHHe, Macca Teja, CW/la, HUMITyJb
TIOTeHL[Ma/IbHasl SHeprusi, MexaHuueckas paboTa, MexaHU4YecKasi MOLI]
TPaKTOBaTh (M3NUECKUH CMBIC] HCIIO/Ib3yeMbIX BelWYMH, UX 0003
(hopMyJ1bl, CBA3BIBAIOIIME JAHHYHO0 (PU3MUECKYIO BeJIMUMHY C JPYTHMU B

10.5

OnucbiBaTh W3y4yeHHbIE TeIJIOBble CBOMCTBA Te/ll U TeIIOBble S
Be/IMUMHBI: /laBjieHUe Ta3a, TeMIlepaTypa, CpejHsisa KUHeThueckas 3
MOJIeKYJ/, CpeJHeKBaJpaThyHasi CKOPOCTb MOJeKYJ, KOJMUeCcTBO

pabora ra3a, KO3(pQPUIMEHT TOe3HOT0 AEWCTBUS TEIJIOBOTO JBWra
TPAaKTOBaTh (HU3WYECKUN CMBICJI WCIIO/Ib3YeMbIX BeUYHMH, UX 0003
(hopMyibl, CBSI3bIBAOIME JAHHYIO (DHM3UUYECKYI0 BEJIMUMHY C IPYTUMHU

10.6

OnuceiBaTh M3yudeHHble 3/IeKTPUYeCKHe CBOMCTBa BelllecTBa M 37eK
UCTOoMb3ysl (pr3rUecKre BelTMUMHBI: 3/1eKTPUUeCKUl 3aps[, 3/eKTpuye
MOTeHLMaj, pasHOCTb IIOTEHLMA/0B; IPU OINUCAHWM IIPaBUIBHO
WCTI0/Ib3yeMbIX BeIMYMH, UX 0003HAueHHsl M e[UHUIIbI; YKa3bIBaTh
(13MYecKyro BeJIMUMHY C APYTUMU BeJTMUMHAMU

10.7

aHaM3MUpOBaTh (H3UUecKre MPOoLeCChl U sIBJIeHUs, UCTIONb3ys (r3nue
BCeMUPHOTO TaroTenus, I, II u 11l 3akoHbl HbIOTOHA, 3aKOH COXpaHeH
COXpaHeHus MMITyJ/IbCa, TIPUHLUII CYIIepro3ULiMA CWJI, TIPUHLIUIT PaB

OTCUETa; MOJIEKY/ISIPHO-KUHETUUECKYI0 TEOPUI0 CTPOEHHS BeIleCTBa,




KUHETHUECKOW 3HEepPryuy TeIJIOBOTO [BIDKEHHST MOJIEKYJT C abCOMIOTH
TEePMOJMHAMUKH; 3aKOH COXPAaHEHUsI 3JIeKTPUYECKOrO 3apsifia, 3aKo
CJIOBECHYIO (POPMY/IMPOBKY 3aKOHA, ero MaTeMaTHUueCKOe BbIpa)KeHH
TIPUMEHUMOCTH

10.8

OOBSICHSITH OCHOBHBIE TIPUHLIILI AE€HCTBUSI MallliH, TIPUOOPOB U Te
yC/10BUsI X 6€3011acHOT0 MCI0/Ib30BaHKs B TIOBCEJHEBHOM JKHM3HU

10.9

BbINoMHATE 5KCIIePUMEHTHI 10 MCC/IeIoBaHUI0 (DM3UUeCKUX SIBJIeHUM
TIPSIMBIX ¥ KOCBEHHBIX U3MepPeHUi; Tpy 3TOM (HOpMyIMpOBaTh TIpobsie
JKCIIepUMeHTa, COoOMpaTh YCTAaHOBKY W3 TMpeJJIoyKeHHOro 00op
(hopmy/IMpOBaTh BBIBO/bI

10.10

Ocyl1lecTBnATh TpsIMble U KOCBEHHble M3MepeHusl (PU3NUecKux
ONTUMAa/IbHBIA  CrIOCO0 M3MEepeHWsT W WCIO/Ib30BaTb W3BECTHBIE
Vi3MepeHU

10.11

VccnenoBaTh 3aBUCMMOCTH MEXY (PU3NYECKUMU BeJIMYMHAMU C UCIIO
IpU 5TOM KOHCTPYMPOBaThb YCTaHOBKY, (PMKCHUPOBaTb pe3yJbT
(b13ryeCcKUX BeJTMUKH B BU/le Tabsul] U rpadMKOB, ZiesiaTb BHIBOJbI T10 P

10.12

Cobmopare mipaBmsia 0e30mMacHOTO TpyJa TPH TIPOBEJEHUH WCC
JKCTIepUMeHTa, y4eOHO-MCC/Ie/oBaTeNlbCKOM UM TIPOEKTHOH  [fiest
M3MepUTeNbHBIX YCTPOUCTB U 1abopaTOpHOro 000pyI0BaHUs

10.13

PeiiaTh pacuéTHble 3alaud C SIBHO 3a/]JaHHOM (DU3MUECKOM MO/e/blo,
TIPUHLIUIIBI, Ha OCHOBE aHa/lM3a YCJIOBHS 3a/lauM BeIOMpaTh (hHU3UUECKY
Be/TMUMHBEI U (hOPMYJIbI, HeOOXOAUMBIe /IJisi €€ pelleHus], TIPOBOIUTD
TO/TyYeHHOT0 3HaueHus1 (PU3nUecKoi BeTMUUHbI

10.14

PeliaTte KauecTBeHHEIE 3a/la4UM: BBICTPaMBATh JIOTHYE€CKKW HEIIPpOTHBOP
OHOpOf/i Hd M3yUeHHbI€ 3dKOHbI, 3dKOHOMEPDHOCTH 1 Cl)I/I3I/ILIECKI/Ie ABJIEH

10.15

Vicnionb30BaTh TIpU pellieHrH yueOHBIX 3alau coBpeMeHHble MH(opMa
CTPYKTYPUPOBaHUsI, UHTEPIIPeTallui U TIpeJCTaB/ieHust yueOHOM U H
T10JIyUeHHOU M3 pa3/MUHbIX UCTOUHMKOB; KDUTUUECKU aHaIU3UPOBaTh

10.16

[IpuBOAWTL TIPUMEpPHI BK/aZla POCCHUMCKUX W 3apyOeKHBIX YyuéHb
00bsICHEHUE TIPOLIeCCOB OKPY’KalOIIero MMUpa, B Pa3BUTHE TEXHUKU U T

10.17

Vcronb30BaTh TeOpETUYECKHE 3HAHUS 110 (U3MKe B TOBCEHE
6e30macHOCTH TIpY 0OpallleHru! C TpUOopaMu U TEXHUUECKUMU yCTPOU
¥ Co0/TI0/IeHHsT HOPM 9KOJIOTMUECKOT0 MOBE/IEHHS B OKPY KaroIlel cpej

10.18

PaboTaTh B TPyIIie C BBITOJHEHHEM Pa3/UUHBIX COLMATIBbHBIX POJIe
palMOHa/IbHO pacrpeesisiTh 00s3aHHOCTY U TVIAHUPOBATh [IEITeIbHO
aZieKBaTHO OL[@HMBATh BKJIaJ, KaXkJOr0 M3 YYaCTHHUKOB TPYIIIbI
IpOo0/IeMBI

11 K/TACC



Ko/ npoBepsieMoro
pe3y/bTaTa

ITpoBepsiemMble IipeMeTHBIE pe3y/IbTaThl 0CBOEHHs 0CHOBHOM 00pa3
cpeAHero ooduiero oopa3oBaHus

11.1

[eMOHCTPUpPOBATh Ha TMpUMepax POJb U MecTo (U3MKU B (GOpMHUD
KapTWHBI MHpa, B pPa3BUTHUM COBPEMEHHOW TeXHUKU U TEeXHOJIOTHM,
JEofield, 11e/I0OCTHOCTh U eIMHCTBO (PM3MUeCKOM KapTUHBI MUPa

11.2

YuuThIBaTh rPaHML{bl IPUMEHEHHUsI U3yUeHHbIX (PHU3UUeCcKUX MoJesieit:
silepHast MOZle/Ib aTOMa, HYK/IOHHast MOZle/Ib aTOMHOTO siipa IPU pelleH

11.3

Pacrio3HaBaTh u3nuecKre siBjeHUs (ITPOLeCChl) U 0OBSICHITH UX Ha OC
Y KBAaHTOBOW (DM3WKHU: 3/1eKTpUYecKasi TIPOBOIUMOCTh, TeTIOBOe, CBe
JeMCTBUS TOKA, B3aUMO/IeHICTBYe MarHUTOB, 3JIeKTPOMarHuTHas MHAYK
Ha TPOBOJAHMK C TOKOM W [JBWKYILUNCS 3apsif, 3/J1eKTpoMarH
NIpSIMOJIMHEMHOe pacIripoCTpaHeHWe CBeTa, OTpakeHWe, TpesioMJieHue,
nosisipu3alusi CBeTa, [WCIepCUsi CBeTa, (OTO3MeKTpUUecKuid 3¢
JlaB/ieHre, BO3HUKHOBEHME JIMHeMuyaToro CreKTpa aToMa BOZOPO/a,
Pa/IM0aKTHBHOCTh

11.4

OnuchIBaTh M3yUYeHHbIe CBOMCTBA BelleCTBa (3/1eKTpUuecKrue, MarHUTH
MPOBOJIMMOCTb Pa3/IMuHbIX CpeJ]) U 3JeKTPOMarHUTHLIE siBJieHUs (MPO
BEJIMUMHBI: 3JIEKTPDUUECKUM 3apsll, CWla TOKa, 3JeKTpUYecKoe
COTIPOTHBJIEHHWE, Pa3HOCTb ToTeHIManoB, J/IC, pabora TOKa, WH[
Awmnepa, cuna JlopeHlla, UHAYKTUBHOCTb KaTYIIKW, SHEPTUsi 3J1EKTP
Mepuofi W uacToTa KosiebaHWii B KojebOaTellbHOM KOHTYpe, 3ap
TapMOHUYECKHX 3/IEKTPOMAarHUTHBIX KoyieOaHuH, (OKyCHOe pacCTost
TIPU OTMTMCAHUM MPaBUIBHO TPAKTOBATh (PU3NUECKUM CMBIC/ UCTIO/b3Ye
eIMHULIbI; yKa3biBaTh (OpPMYyJibl, CBsA3bIBAIOIME [aHHYHO (U3NY
BeJIMYMHAMU

11.5

OmnuceiBaTh HN3y4yeHHbIe KBAHTOBBIE€ SABJIEHWMA W TIIPpOLeCChbI, HMCIIO

CKOpPOCTb 3J/IEKTPOMarHUTHBIX BOJIH, [JTMHA BOJHBI U YacTOTa CBeTa
Tepyuos TIoJypacriaZia, SHEprusi CBs3M aTOMHBIX si/lep; TMpPU OIHr
(bu3nuecKuil CMBICST UCTIOB3yeMbIX BeUUYWH, UX 0003HaueHWs U e
CBSI3bIBAIOIME JlaHHYHO (HU3UUECKYH0 BeMUMHY C JADYTUMHU BejH
(bu3rueckKou BeTMUMHBI

11.6

AnHanv3vpoBaTh (U3MUeCKHe TPOLeCcChl U sIBJIeHUs], UCIO/b3ysi (U3
3akoH OMa, 3aKOHbI T10C/1e/J0BaTe/IbHOTO Y Tlapasl/ie/IbHOr0 COeJUHEeH!
JleHLia, 3aKOH 3/71eKTPOMarHMTHON MHYKLMU, 3aKOH MPSIMOJIMHEHHOT0
OTpa)KeHUsl CBeTa, 3aKOHbl TPe/IOMJIEHUs] CBeTa, ypaBHeHHe ODWHIIT
COXpaHeHUs SHeprvH, 3aKOH COXPaHeHHsl HMMITyJ/ibCa, 3aKOH COXpa
3aKOH COXpaHEeHMs] MacCOBOIO UuMC/a, MocTyaaTthl bopa, 3aKoH paau
pa3inyaTh CA0BeCHYH (OpPMYJMPOBKY 3aKOHa, ero MaremaThue
(rpanHuLibl, 06/1aCTH) TPUMEHUMOCTH

11.7

OHpE,Z[EJ'IHTb HaripaB/IeHWE BEKTOPd MHAYKIIMHW MAarHUTHOT'O IT10JIA ITPOBO




cuibl JIopeHLia

11.8

CTpouTh 1 ONHMChIBAaTh M300pakeHre, Co3/jaBaeMoe TJIOCKUM 3epKasioM,

11.9

BBINOSTHATE 5KCMEPUMEHTHI 110 UCC/Ie[I0BAHUIO (PU3NYECKUX SIBJIEHUM
MpSIMBIX M KOCBEHHBbIX WU3MepeHWH; MpU 3TOM (HOPMYyIUpOBaTh I
yuebHOro 3KcrepuMeHTa, COOMpaTh YCTAaHOBKY W3 MPeJJIoyKeHHOTo 06
(hopMynMpOBaTh BBIBO/bI

11.10

Ocyl1lecTBnATh MpsIMble U KOCBEHHble Hu3MepeHus (U3NYeCcKUx B
ONTUMAaJ/IbHBIN CI1I0CO0 W3MepeHHsi W WCTIO/Ib30BaTh M3BECTHBIE M
Vi3MepeHU

11.11

I/ICCJ'IE,E[OB&ITB 3dBUCHMMOCTH (1)I/I3I/I‘-IECKI/IX Be/IMYHMH C MCII0/Ib30BdHHWEM
KOHCTPYUPOBATh YCTAHOBKY, (1)I/IKCI/IPOBEITB pe3y/abTaThl II0/1y4Ye€H
Be/IMUYMH B BHU/Ie Ta6J'II/IL[ n Fpa(‘l)I/IKOB, AeJ1IaTb BBIBOJLI 10 Pe3yJ/IbTaTdM

11.12

CobsrofaTh MpaBuia 06e30macHOr0 TpyZa TPH TPOBEEHUU HCCI
JKCIepUMeHTa, y4eOHO-UCCIeloBaTeTbCKOM U TPOEKTHOW  [JIesAT
W3MEepUTE/IbHBIX YCTPONCTB U 1abopaTOpHOTO 000pY/I0BaHUS

11.13

PeriaTh pacuéTHble 3a/lauu C SIBHO 3aJjlaHHOM (DU3HMUeCcKoi Mojenbio, U
TIPUHLIAIIBI; Ha OCHOBE aHajMW3a YC/JIOBHS 3a7aud BbIOMpaTh ¢
(hu3nueckre BeJIMUMHBI U POPMYJIbl, HEOOXO[UMBIE /1/Is1 €€ pelleHus, T
peasibHOCTh MTOTYYeHHOTO 3HaueHUs (PU3NUeCKOi BeTMUHHBI

11.14

PeliiaTe KauecTBeHHEIE 3a/la4UM: BBICTPaMBATh JIOTHYECKKU HEIMPpOTHUBOPE
OHOpOf/i Hd M3yUYeHHbI€ 3dKOHbI, 3dKOHOMEPHOCTH 1 Cl)I/I3I/ILIECKI/Ie ABJIEH

11.15

Vcnonb3oBaTh TIpU pellieHUM Yy4eOHBIX 3a/lad COBpPeMeHHble WH(G
TIOWCKA, CTPYKTYPUDOBaHWS, WHTeprpeTalid U T[pe/CTaB/eHus y
WHpOPMaLIMK, TIOJY4YeHHOW W3 pa3/MuHbIX MCTOUHUKOB; KPUTHUYECK
vH(OopMal[1io

11.16

00BSACHATD MPUHLUTIBI AEﬁCTBHH MaAIIIVH, HpI/I60pOB N TEXHUUECKHUX YyC
6e30macHOro UCroJ/ib30BaHus B HOBCe'Z[HEBHOI\/JI JKHN3HU

11.17

[TpyuBOAWTE TIpUMeEpBI BK/IaZida POCCUHCKUX W 3apyOeKHBIX YUEHBIX-
00bsICHEHHE TIPOL[ECCOB OKPY KAOIIlero MUpPa, B Pa3BUTHE TEXHUKH U Te

11.18

Vcnonb3oBaTh TeopeTUuecKHe 3HaHUs 10 (DU3MKe B TIOBCEJHEB
Ge3omacHocTH TIpU oOpairieHUW € TIpUOOpaMHM M TeXHUUECKUMH Y
3[,0POBbsI 1 COO/II0/IeHNsI HOPM 5K0JIOTMUeCKOro M0oBeJleHHsl B OKPY’Kato

11.19

Pabotath B rpymme C BBITOJHEHHEM Ppa3/IMYHbIX COLMAIBHBIX POJIeH
pal[MOHa/IBHO pacrpesieisiTh 0053aHHOCTH U TJIAHUPOBATh JIesATeTbHOC
aZleKBaTHO OLIeHMBAaTh BKJ/1a/| KaXX/[0T0 U3 YUaCTHHUKOB T'PYIIbI B pellleHr




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXXAHUSA

10 K/TACC

Kopg,
pasjena

Kop nposepsiemoro
j/1eMeHTa

IIpoBepsiemMble 3/1eMeHTHI CO/iepP)KaHUA

OU3NKA 1 METO/JBI HAYUYHOI'O ITO3HAHU

1.1

dusuka — Hayka o mpupoge. HayuHble meTo/bl
Posb 3KcCrieprMeHTa M TeOpUM B Mpoliecce 03
¢ur3uke

1.2

MogenupoBaHve (pU3NUeCKUX SBJI€HUA U 0
Pusnuueckre 3aKOHbI U Teopuu. ['paHuLibl NTPUM
[MpuHuun cootBetcTBUsl. Posib U MecTo (pr3UKU
Hay4YHOW KapTHUHbI MUPA, B MPAKTUYECKOU JledTel

MEXAHUKA

2.1

KNMHEMATHUKA

2.1.1

MexaHnueckoe fBWKeHHe. OTHOCHUTENBHOCT
Cucrema otcuéta. TpaekTopus

2.1.2

[TepemeliieHre, CKOPOCTh (CpefiHsIsi CKOPOCTb, MT
MaTepyuanbHOW TOUKH, UX TPOEKIUU Ha OCHU
riepeMeleHUl U CJI0)KeHHe CKOPOCTel

2.1.3

PaBHOMepDHOe ¥ paBHOYCKODEHHOE TIPSIMOJ
3aBUCUMOCTH KOODAWHAT, CKOPOCTH, YCKOP
MaTepHuaJbHOW TOUKH OT BpeMeHH!

2.1.4

CBobOozHOe TiajieHre. Y CKopeHHe CBOOOZHOTO T1a

2.1.5

KpuBosnHeliHoe aBukKeHue. PaBHOMepHOe JBU
OKDY>XHOCTU. YTJ/IOBasi CKOpPOCTb, JIMHeWHas
LleHTpOCTpEMHUTE/ILHOE YCKOPEHUe

2.1.6

TexHuyeckre yCTPOMCTBA: CIIUAOMETP, ABWKEHU
nepezauu

2.1.7

[TpakTueckne paboTel. VI3mMepeHHe MrHOBe
COOTHOLLIEHUS] MeXAy MyTAMH, [POUJEeHHBIM
paBHble TPOMEXYTKHA BPEMEHHU IIPU PaBHOYCKO
CKOPOCTBIO, paBHOM Hy/mo0. V3yueHue [BIKeH
M3yueHue nBIKeHUs Tesa, OPOIIEHHOT0 TOPHU30H




OVUHAMUKA

[Mpunumn oTtHocuTesnbHOCTU ["anunes. [lepBblit

221 .
CUCTEeMbI OTCUETa
2.2.2 Macca tena. Cusa. [IpyHLMI CynIeprio3ULiuKM CUJ
923 Bropoii 3akoH HbloTOHa [/ MarepuanibHOU T
o orcuéta (MCO). Tpetuii 3akoH Hbr0TOHA /17151 MaT
04 3aKOH BCEeMHUPHOro TAroteHusl. Cusia TsHKECTH.
o Bec Tena
2.2.5 Cuia ynpyrocty. 3akoH I'yka
Cuna tpenusi. Cyxoe TpeHue. Cuna TpeHUsl CK
2.2 2.2.6 Kosdduiment tpenusi. Cusia CONpOTUB/IEHUS T
WJIU Taze
2.2.7 [MTocTymnaTe/ibHOE U BpalllaTe/IbHOE ABM)KEHHEe abC
208 MoMmeHT Cu/bl OTHOCUTENIBHO OCU BpalleHus. 11
o TBépZI0r0 Tesla B ICO
2.2.9 TexHWUYeCKre yCTPOWCTBA: MOAIINITHUKY, [IBIKE
[TpakTHueckre paboThl. V3yueHHe IBUKEHHUS O
NnoJi AeillCcTBUeM HeCcKo/IbKUX cui. MccnenoBaH
2.2.10 BO3HMKAKIIUX B JleopMUPYyeMOl TIPY)KHUHE U P
ux pedpopmauuu. VcciegoBaHve yCioBUM paBHO
0Cb BpallleHus
2.3 3AKOHBI COXPAHEHNVSA B MEXAHUKE
231 VmMnyibCc MaTepuasbHOM TOUKH, CUCTEMBI MaTep
o W3MeHeHHe UMITyJIbCa Tejla
2.3.2 3akoH coxpaHeHus umiysbca B MCO. PeakTvBHO
2.3.3 Pabota cusbl
2.3.4 Mo1HOCTb CUJIBI
2.3.5 KvHeTnueckast s5Heprust MaTepuajbHOU TOUKH. Te
236 [ToteHuuanbHas 3Heprusi. IloTeHuyanbHas 3He
o npy>kuHbL. [ToTeHIManbHast SHeprus Tesa BOIM3U
[ToreHLManbHble ¥ HemoTeHLMa/bHble CUbl. C
2.3.7 CUN C U3MEHEHHWEeM MeXaHWYeCKOW 3Hepruu C
MeXaHW4YeCKOU SHepruu
2.3.8 Ynpyrue v Heyripyrue CTOJIKHOBEHUS
2.3.9 TexHWuecKkre yCTpPOWCTBA: [BIDKEHHE pakeT,

IIUCTOJIeT




[TpakTrueckue pabotel. V3ydyeHue CBSI3U CKOPO

2:3.10 WccnefoBanne CBA3U pabOoThI CUJIBI C U3MEHeHUe
3 MOJIEKYJIAPHASA ®U3NKA N TEPMOANHAM
OCHOBBI MOJIEKYJIAPHO-KUHETUYECKOM T
311 OcCHOBHbIE TIOJIOXKEHUSI  MOJIEKY/ISIPHO-KUHETH
nBwkenue. nddysus. XapakTep [BKeHUs U B3
319 Mogenu cTpoeHUs ra3oB, >KUAKOCTeH U TBEDJ
BellleCTBa Ha OCHOBe 3TUX Moje/nen
3.1.3 Macca mosnekys1. Konuectso Beliectsa. [loctos
314 TernioBoe paBHOBecue. TemmepaTypa u eé
Lenbcus
31 315 Mopens wupeanbHOro rasa. OCHOBHOe ypaBHe
TeOpUY H/leajJbHOro rasa
316 AbcomtoTHasi Temriepatypa Kak Mepa cpeJHel K
IBWKeHus yacTtul rasa. [Ikana temmeparyp Ken
3.1.7 YpaBHenue Knaneiipona — MeHjeneeBa. 3akoH /]
318 I'a3oBbIe 3akoHBI. M30MpoLieccsl B UeaabHOM T
BellleCcTBa: M30TepMa, U30xopa, u3obapa
3.1.9 TexHUUYECKHe yCTPONCTBA: TepMOMeTp, bapoMeTp
3.1.10 [TpakTHueckrie paboTel. I3MepeHHe MacChl
WccnenoBanue 3aBUCMMOCTH MEX/y I1apameTpam
3.2 OCHOBbBI TEPMOJVUHAMUWKU
391 TepmoanHamuueckass cucreMma. BHyTpeHHss
CUCTEMBI U CITIOCOOBI e€ N3MeHeHUs
39 KosnnyecTBo TensioTel U pabota. BHyTpeHHsist 5H
rasa
Buel Terionepesauu: TeTIONPOBOAHOCT
3.2.3 Teruio8MKOCTh Tesa. Y/enbHas TeryloéMKOCTb
TeIJIOThI TIPU Terjionepeaye
394 [TepBbIli 3aKOH TepMOAMHAMUKK. [IpuMeHeHure T
usonporeccam. ['padrueckass uHTepripeTarys pa
TernioBble MaivHbl. [IpUHLMIBI 1€WCTBUS Tell
3.2.5 5HepPruy B TeIVIOBbIX MainHax. Kosgodurmen
KIII) TernoBoi mawvusbl. Lukn KapHo u ero K
3.2.6 Bropoii 3akoH TepMmojavHamMuku. HeobpaTtu

TerioBble [BUTaTENMNA. DKOJIOrHUeCKHe MPobieMb




TexHuueckue YCTpOﬁCTBaI ABUTaTe/Ib  BHY

3.2.7
XOJIOJWBHUK, KOHIUL[MOHED
3.2.8 [TpakTryeckue paboTel. Mi3mepeHue yienbHOM Te
ATPET'ATHBIE COCTOAHNA BEIIIECBA. ®A30BBIE
331 [Tapoobpa3oBanue ¥ KoHfeHcarysi. VcrapeHue
napoobpa3oBaHus. 3aBUCUMOCTb TeMITepaTypbl KU
3.3.2 AGcoJtoTHasi ¥ OTHOCUTE TbHAs! B/IaYKHOCTDb BO3/Y
333 TBéppoe Teno. Kpucrannvueckue U amopdHb
KpUcTayos. JKuakue Kpucraaisl. CoBpeMeHHbIe
>3 3.34 [1naBneHuve ¥ KpycTa/ymsalus. Y eabHas Tersio
3.3.5 YpaBHeHMe TeryioBoro banaHca
TexHWuecKre yCTPOWCTBA: TUIPOMETP U TCHUXP
3.3.6 MO/TyYeHUs1 COBPEMEHHBbIX MaTepuasoB, B T
HaHOTEeXHOJIOTUU
3.3.7 I[TpakTrueckue paboTel. M3mMepeHue BIa)KHOCTU B
4 SJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA
41.1 OnekTpu3alus Tel. JneKTpuuecKui 3apsiz. JIBa B
4.1.2 [1poBOgHMKY, AM3NEKTPUKY Y TTOTYTIPOBOAHUKA
4.1.3 3aKOH COXPaHeHUs 3/IeKTPUUeCKOro 3apsja
4.1.4 B3auMogeiicTBre 3apsoB. 3akKoH KysioHa
415 OnekTpyuyeckoe roje. HarnpsokéHHOCTE — 371e
Cyneprno3uLuu. JIMHUK HaMpsUKEHHOCTH 3J1IeKTPU
41 4.1.6 Pabora cus smeKTpocTaTiuueckoro moss. [ToTeHis
417 [IpoBOAHMKM U  AWSJIEKTPUKM B TOCTO
[OvsnekTpuyeckasi IPOHULIAEMOCTD
418 OJIEKTPOEMKOCTb. KoOHAeHcaTtop. OJIeKTPOEMK
OHeprus 3apsbKeHHOr0 KOHZleHcaTopa
TexHWueckre yCTPOMCTBA: 3JIEKTPOCKOIL, 31
4.1.9 3aluUTa, 3a3eMJIEHHe 3JIeKTPOIPHUOOpPOB, KOH
TIPUHTEP
4.1.10 [MpakTryeckue paboTel. Mi3mepeHUe 3/1eKTPOEMKO
4.2 TTOCTOSAHHBIN SJIEKTPUUECKNM TOK. TOKU B PA3JIA

4.2.1

YcnoBus CylieCTBOBAHHUSA TOCTOAHHOI'O 3JIEKTD

Cwuna toka. [TocTossHHBIN TOK




4.2.2 Hanpspkenue. 3akoH Oma fij1s1 yuacTKa Liernu
4.2.3 OJIeKTPUYeCKOe COIPOTUBJIEHUE. Y ie/IbHOe COmp
4.2.4 [TocnegoBaresibHOe, MapasiienbHOe, CMeLIaHHOe
4.2.5 Pabora 37eKTpryeckoro Toka. 3akoH [koysis —
4.2.6 MOIIIHOCTB 3/1eKTPUYEeCKOro ToKa
371eKTpoBIXKyIas cuna (zanee — 3/1C) u BHYTp
4.2.7 ToKa. 3akoH OMa /s MOJHOM (3aMKHYTOM)
3aMbIKaHUe
4.8 OJIeKTPOHHAsA MPOBOJAUMOCTb TBEPJBIX MeTasllo
o MeTaJuIoB OT Temrieparypbl. CBepXIIPOBOAUMOCTD
4.2.9 ONeKTpUYeCKUi TOK B BakyyMe. CBOMCTBA 3/71eKT
4210 [MonyrnipoBogHuKU. CoOCTBeHHAs U TIPUMeCHast 1
o CaolicTBa p-n nepexoza. [10/yIpoBOJHUKOBEIE T
49211 ONeKTpUYecKu TOK B  3/IEKTPOIUTax. O
o DJIeKTPO/IH3
4912 OneKTpruuecKud TOK B razax. CamMoCTOsITe/TbHbI
o PasuuHble TUIBI CAMOCTOSATEILHOTO paspsja. M
TexHUueckre yCTPOMCTBA: aMmIlepMeTp, BOJIbT
4213 3/IeKTpOHarpeBaTe/ibHble TIPUOOPHI, 37IEKTPOOCBE
o COTMPOTHMBJIEHHs], = BaKyyMHbIA  AWOL,  Tep
TMOJIyIPOBO/IHUKOBBIM IMOJ, Ta/IbBaHMKA
[MpakTryeckue paboThl. V3yueHre CMeIIaHHOTO C
4.2.14 N3mepenne JDIC WCTOYHMKA TOKAa UM €ro
HabsroieHue sekTpomnsa

11 KV/TIACC
Kop
KoanpoBepsiemoro 3siemeHTa IIpoBepsiemMble 3/71eMeHTHI COAePIKaHMs
pa3jena
4 SJIEKTPOAMHAMUKA
4.3 MATHUTHOE I10JIE. SJIEKTPOMATHUTHASA UH/

4.3.1

ITocTOsTHHBIE MAarHUTHI. BBEII/IMOAEI\/JICTBI/IE ITOCT!

4.3.2

MarHuTHoe 1oje. BeKTop MarHUTHOW WHAYK
JIMHUYM MarHuUTHOW WHAyKUMU. KapTuHa JuH
MOCTOSIHHBIX MarHUTOB




MarHuTHoe MmoJe MPpOBOJHHKA C TOKOM. Ka

4.3.3 MpsAAMOro TPOBOJAHUKA U 3aMKHYTOI'O KOJIbLIe
ToKOM. OneIT DpcTesia. B3anmogeicTBre NpoB
4.3.4 Cwuia Amriepa, eé MOZly/ib U HallpaBJ/ieHHe
435 Cuna JlopeHua, eé Mozy/b W HarpaBrieHue. []
o B OJJHOPO/JJHOM MarHMTHOM I10j1e. PaGoTa cussl
4.3.6 SABneHue 371eKTpPOMarHUTHOU UHAYKLIUA
4.3.7 [ToToK BeKTOpa MarHUTHOM MHAYKLIUN
4.3.8 O/1C nHAyKUMY. 3aKOH 3/IeKTPOMarHUTHOM UH,
43.9 BuxpeBoe snektprueckoe nose. C UHAYKL
o MOCTYTaTe/bHO B OJJHOPOJHOM MarHUTHOM 10
4.3.10 IIpaBuio JleHua
4.3.11 NHAYyKTUBHOCTB. fIB/IeHMe CaMOUHAYKLWN. O,
4.3.12 OHeprust MarHUTHOr'O I10J1s1 KaTYIIKU C TOKOM
4.3.13 OeKTPOMarHuTHOE MoJjie
43.14 TexHUueckre  yCTPOMCTBa:  IOCTOSIHHbIE
- 3/IeKTPOIBUTaTe/lb, YCKOPUTE/H 3/IeMEHTapHbIX
[Mpaktnueckre paboTbl. V3ydyeHue MarHUTH
4.3.15 WccnemoBanue [JeMCTBUS ITIOCTOSIHHOTO M
WccnenoBanue siBieHus1 371eKTPOMarHUTHOW 1
5 KOJIEBAHUA 1 BOJIHBI
5.1 MEXAHWUYECKUWE U SJIEKTPOMATHUTHBIE KOJI
11 KonebarenbHass  cucrema. CBoOGojHbIe
o konebanus. ITepros, yacToTa, aMIUIUTYAa U ¢
5.1.2 ITpy>kuHHBIM MasiTHUK. MaremMaTuyecKui Mast
513 YpaBHeHUe rapMoHUYecKUx Kojebanuil. Kun
o onucaHue Koseb6aTe/IbHOrO JABKeHHs
[IpeBparjeHre sHepruy Npu rapMOHNUYECKUX
5.1.4 KosieOaHUM MCXO/HOW BEJTMUMHBI C aMILIATY/[
YCKOpeHUs
KonebartenbHbiii  KoHTYp. CB0OOO/HBIE 3j1€
5.1.5 WiealbHOM KojebaTeslbHOM KOHTYpe. AHaso
3/IEKTPOMarHUTHBIMU Kosiebanusimu. Popmyia
5.1.6 3aKOH COXpaHeHUs SHepryuu B U/jealbHOM KOl
5.1.7 BbIHY)X/]eHHBIE MeXaHWuecKHe KosjiebaHus. P




BbIHy')K,E[EHHbIe 3JIEKTPOMAaIrHHUTHBIE KoyiebaHn

5.1.8 [TepemeHnHbIi TOK. CHHYCOW/A/IbHBIN ITepeMeH
519 MOLHOCTb TepeMeHHOI0 TOKa. AMIUIMTYH
o CHUJIbl TOKA Y HaTlpsDKeHUst
Tpancdopmarop. [IpousBozcTBO, mepejaya
5.1.10 SHepruy. JKOJI0rHUecKre pUCKU IpU IPOU3BO
KynbTypa 1criosnib30BaHus 371eKTPOIHEPTUU B
111 TexHuuyeckue yCTpOMCTBa: celicMorpag, 3
o 3/1eKTporepesiay
[Tpaktnueckne pabotel. VccnemoBanuwe 3
£ 119 KosiebaHUl Tpy3a Ha HUTU OT JJIUHBI HUTU
o TlepeMeHHOTr0 TOKa B Lield U3 TI0C/1e/j0BaTe/b
KaTyIIKU U pe3ncTopa
MEXAHUWYECKUWE U SJIEKTPOMAT'HUTHBLIE B
01 MexaHuyeckrde BOJIHBI, YCJOBUSI PacIpoCT
o pacrpocTpaHeHus U J/IMHa BO/HEL. TTonepeuns
5.2.2 NuTepdepenius u qudpakiys MexaHnyecK
5.2.3 3ByK. CKOpOCTb 3ByKa. ['pOMKOCTH 3ByKa. BbiC
OneKTpOMarHWTHble BOJHBL. Y CJIOBUSI W3/y4
5.2.4 B3avmvHas opuentanusi BektopoB E, B u v
BaKyyMme
5.2 CBOWCTBAa  3/IEKTPOMAarHUTHLIX  BOJIH:
5.2.5 nosisspu3saiusi, audpakius, UHTepdepeHIus.
BOJHH
506 [ITkana 5/eKTPOMarHUTHBIX BOJIH. IIprMmeHeH
o TeXHUKe U OBITY
o [TpyHLMIIBI paZiuoCBsSI3U U TesleBUleHus. Paj
o 3arpsi3HeHHe OKPYJ)KaroLlel cpeibl
TexHuueckre yCTPOMCTBA: MYy3bIKa/lbHbIe
5.2.8 [IMarHOCTUKa B TeXHWKe W MeJHWLIMHe, paja
aHTeHHa, TesieoH, CBY-meub
5.3 OIITUKA
5.3.1 [IpsiMosiMHelHOe pacpoCTpaHeHue CBeTa B O
532 OtpaxeHue cBeTa. 3aKOHbl OTpPakeHHs CBe
o TUIOCKOM 3epKaie
5.3.3 [Ipenomsienvie cBeta. 3aKOHBI IIPEJIOM/IEHUS CB




TIpeIOMJIEHUST

5.3.4

[lomHoe BHyTpeHHee oTpakeHve. IIpezesbHBI
OTpaKeHHs

5.3.5

[ucniepcust cBeta. CnoykKHbIN cocTaB 6emoro ¢

5.3.6

Cobwuparoliiie 1 paccerBaroLye JUH3bI. TOHKa
VM ONTHYecKass CWIa TOHKOM JIMH3BL
coOWparoMx ¥ pacCemBalOIUX  JMH3aX.
YBenuueHue, faBaeMoe JIMH30M1

5.3.7

Hpe,qenbl NMPpUMEHHUMOCTHU FEOMeTqueCKOﬁ OIT

5.3.8

VnuTepdepenius cBera. KorepeHTHble HCTO
MakCUMyMOB ¥ MHHUMYMOB B WHTep(depe
CUH(]a3HbIX KOTePEeHTHbIX HCTOYHUKOB

5.3.9

Oudpakuusi cera. /[udpakiyoHHas pern
IJIaBHBIX MAaKCUMyMOB TIpDU TaZileHWd MO
JUPPaKLMOHHYHO PEeIETKY

5.3.10

ITonspusanus ceera

5.3.11

TexHUuecKkye yCTPOMCTBA: OYKM, JIyIIa,
aririapar, MUKPOCKOII, TeJIeCKOIl, BOJIOKOH
peléTka, moIsApoUs,

5.3.12

I[TpaxkTrueckue paboTsl. Vi3MepeHMe nokasarer
CBOMCTB M300pakeHnii B MH3ax. Habmonenn

BJIEMEHTHI CIIEITUAJIBHOM TEOPUU OTHOCHUTEJI

6.1

r paHuLibl TIPUMEHUMOCTH KJIaCCUYeCKOl M
OTHOCUTE/IbBHOCTU: HWHBAPHUAHTHOCTbL MOAYJIA
MPUHLKIT OTHOCHUTE/IBHOCTH OUHILTeHA

6.2

OTHOCUTENBHOCTE OJJHOBPEMEHHOCTU. 3ame[,
JUTAHBI

6.3

OHeprusi U UMIy/IbC CBOOOJHOM YaCTULIbI

6.4

CB$13b MacChl C HEPrUel U UMITYJIbCOM CBOOO
CcBOOO/IHOM YaCTHI[BI

KBAHTOBASA ®U3NKA

7.1

DJIEMEHTHI KBAHTOBOW OITTUKN

7.1.1

®oronbl. Popmyna I1naHka cBsA3U 3HEprum P
Y UMIYJIbC (POTOHA

7.1.2

OTkpbiTHe U ucciegoBaHue Gorodddexra. O

dotosddekra




YpaBHeHue DiHIITeliHa A (HOTOIP

7.1.3
dotorddekra
7.1.4 Hapnenue ceeta. OnbiTel I1.H. JlebeneBa
7.1.5 XUMHUUeCKoe JIeliCTBUe CBeTa
716 TexHuueckre yCTpoMCTBa: (POTO3/1eMeHT, (o
o CBETO/IUOJ,
CTPOEHUE ATOMA
791 Mogens atoma TomcoHa. OnbIThl Pe3epdopza
o atoma. [TaneTapHas Mofie/Tb aToMa
IToctynatel bopa. N3nyueHue 1 TOTJIOLLEHHE
7.2.2 O/IHOTO YPOBHSI SHePruM Ha Jpyroui. Buab
SHepryuy aroma BOZ0poJa
7.2 793 BosHoBeIe cBoricTBa yactul. Boanel e Bpo
o AyammsM. JTudpakiys s1eKTpOHOB Ha KPUCTaJl
794 CrioHTaHHOe ¥ BBIHY)XXJEHHOe H3/yueHue. Y
o nasepa
705 TexHUueckue YCTPOWCTBA: CIIeKTpalIbHbIN
o KBAHTOBBIA KOMITLIOTEP
7.2.6 [TpakTrueckue paboTel. Habsrogenne muHeu
7.3 ATOMHOE A1PO
7.3.1 MeTo/1b1 HaO/TIOIeHNST M PeTUCTPAIH /IeMeH
OTKpbITHE pafnoaKTUBHOCTU. OrnbIThl Pe3epd
7.3.2 pajMoakTMBHOro wu3nyudeHus. CBoMCTBa anb
BiusiHMe pajioaKTUBHOCTH Ha >KMBbIE OpraHu3
733 OTtkpbITHEe NpOTOHA M HeWTpoHa. HykioHHa
o WBanenko. 3apsz aapa. MaccoBoe umciio szpa
73.4 Anbda-pacniaZ. ONeKTPOHHBIA U TO3UTP
o M3jlyueHue. 3aKOH paZJMOaKTHBHOIO pacrnaza
7.3.5 OHeprus CBsI3U HYKJIOHOB B sfpe. SnepHble cu
7.3.6 ApepHble peakuyu. [lesieHue U CUHTe3 sifiep
737 AnepHeli peakTop. TepMmosiiepHBIM CHHTe3
o A7IePHOM SHepPreTUKU. JKOJOTMUeCKHe aCTIeKT
7.8 OnemeHTapHble yacTuLpl. OTKpbITHE T
o B3aUMO/IeiiCTBUS
7.3.9 TexHuYeckre yCTpOMCTBa: A03UMeETpP, Kamepa

aromHas bomba




[TpakTuueckue pabotel. MccnenoBanue T

7.3.10
¢dororpadusm)
SJIEMEHTHEI ACTPO®U3NKN
8.1 Bup 3BésgHoro Heba. CosBe3fusi, sipKue 3
) JBIKEHMEe
8. Conueunas cucrema. [lnaHeTsl 3eMHOU TIpy
' CITyTHUKH, KaP/IMKOBBIE IIaHeTbl. Masible Tena
8.3 ConHie, ¢potocdepa u atmocdepa. CosiHeuHast
8.4 Ncrounuk sHeprun CosHLA U 3BE3]
3Bé3/bl, KX OCHOBHble XapaKTepUCTUKU:
8.5 TemriepaTypa, HWX B3auMOCBs3b. [luarpam
' CBETUMOCTb». 3BE3/bl TJIaBHOW MOC/Ie[0BaTesN
CBETUMOCTb» [|J151 3BE37] TJIaBHOU MOC/1e/0BaTe b
8.6 Buytpennee  ctpoenve  3B831.  CoBp
TPOUCXOKAeHUU U 3Bo/moLuu CoJsHLa U 3BE3/. JTa
Mneunbiii [lyTeh — Hama [anaktuka. Cridp
8.7 pacripefiesieHde 3Bé37, rasza v nbuid. [losio
lanakTuke. [1nockas v cheprueckas MoACUCTe
8.8 Tunel ranakTuk. PagvoranakTMKu W KBasa
' rajakTUK
Bcenennas. Paciivpenue BceneHHON. 3akoH
8.9 Bo3spact u paguyc BcenenHoi, Teopus bonb
BcenenHoli». PeukToBOe H3/yueHue
8.10 MacmtabHasi  CTpyKTypa  BceseHHOM.

npo6JieMbl aCTPOHOMUU
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