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IlossicHuTe/IbLHAA 3aNMHUCKa

Pabouass mporpamMMa mno ¢u3MKe Ha ypPOBHe cpefHero o0Irero obpa3oBaHMs
pa3paboraHa Ha ocHoBe dexepasbHOrO 3akKoHa oT 29.12.2012 Ne 273-®3 «0O6
obpasoBanuu B Poccuiickoii ®@egeparun», TpeboBaHMI K pe3y/bTaTaM OCBOEHHS
denepanbHOli 0Opa3oBaTeTLHOM MPOTrpaMMbI cpefiHero obiiero obpa3zoBanus(POIT
COO), npeacraBneHHblx B PemepasbHOM TOCYJApCTBEHHOM 00pa3oBaTebHOM
craggapre COO, c yuérom KoHuenmmu riperoaBadusi ydyeOHOTO mpegMeTa
«®usrvka» B  oOpa3oBaTe/bHbIX opraHuzalusx Poccuiickot  Pegeparuy,
peanM3yIolIMX OCHOBHbIe 0Opa3oBaTe/bHbIE MPOrPaMMbl, U OCHOBHBIX TOJIOXKEHUMN
«Crparerum pa3BuTvsi BocnuTaHusl B Poccurickon Penepanuu Ha niepuog Ao 2025
roga» (Pacriopsbkenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

[TporpamMmMa mo ¢u3MKe 0a30BOr0 ypOBHS Ha ypOBHE CpeAHero oO0Iiero
oOpa3oBaHusi pa3paboTaHa Ha OCHOBe TIOJIOXKEHWM U TpeboBaHMII K pe3y/bTaTam
OCBOEHUsI OCHOBHOM 00pa3oBaTe/ibHOM TpOrpaMMel, mpefcTaBieHHbIXx B DI'OC
COO, a Takke c yuérom (eaepanbHON paboueli TporpaMMbl BOCIUTaHUS U
KOHLIeNLIUK TIperofaBaHus yuebHoro mnpeameTra «®usmka» B 00pa3oBaTebHBIX
opranu3anusx Poccuiickoit ®esepalivy, peann3yroldx OCHOBHbIe 0Opa3oBaTe/ibHbIe
NIPOrpaMMBbl.

Copep>xaHue TporpaMMbl MO (PU3MKe HallpaB/eHO Ha (opMHpOBaHHe
eCTeCTBeHHO-HayUYHOM KapTUHBI MUpa oOyuaromuxcsi 10—11 kmaccoB npu 00yueHUH
X ¢u3rke Ha 0a30BOM ypOBHE Ha OCHOBe CHUCTEMHO-/eSTeTbHOCTHOTO TOAXO/a.
[Tporpamma 1o ¢u3mke coorBercTByeT TpeboBaHusM ®PI'OC COO K r1aHUPYeMbIM
JTMYHOCTHBIM, TIpeZIMETHBIM U MeTarpeJMeTHbIM pe3yJjbTaTaM OOyueHus, a Takke
yUUTbIBaeT HeoOXOAMMOCTb peanu3aliid MEeXXIIPeJMeTHbIX CBsizell (U3NKU C
ecTeCTBEHHO-HayUHbIMU yueOHBIMU TIpeMeTaMu. B Heli oripeiefisitOTCs OCHOBHBbIE
1[eJid M3ydeHusi GU3MKU Ha ypOBHe cpefiHero oOiiero obpa3oBaHusi, TIaHUPyeMbie
pe3y/bTaTbl OCBOEHUS] Kypca (PU3WKM: JTMUHOCTHBIE, MeTarpeJMeTHbIe, MpeMeTHbIE
(Ha 6a30BOM ypOBHe).

OO0mias xapakTepucTHKA yueOHOro npegmera «Pu3uka»

[Tporpamma no (pu3vKe BK/IHOYAET:

 TUIAHUpPYEMbIe pe3y/bTaThl OCBOEHUs Kypca (GU3UKU Ha 0a30BOM ypOBHE, B
TOM UMCJIe TIpeIMeTHbIe pe3y/IbTaThl 10 rojlaM 00yueHus;

 coziepkaHue yueOHOro rnpeamera «dusmka» 1o rogaM 00ydeHusl.

dusmka Kak Hayka O HaubOosee OOIIMX 3aKOHAaX TPUPOAbI, BBICTyIasi B
KauecTBe yueOHOTO TipegMeTa B IIIKOJe, BHOCUT CYII[eCTBeHHbIN BK/afi B CUCTEMY
3HaHU 00 okpy»Katoiiem mupe. IIIKOMbHBIN Kypc (U3MKK — CUCTeMO0Opa3yrolnii
IJisT eCTeCTBeHHO-HayUYHBIX y4eOHBIX IpPeAMEeTOB, MOCKO/IbKY (u3nuecKrde 3aKOHbI
Jie)KaT B OCHOBe TIPOL[ECCOB U sIBJIEHWH, W3yuaeMbIX XuMHUel, Ouosorue,
dbu3nueckoii reorpadueit u actTpoHomMuei. Vcrionb30BaHre U aKTUBHOE MpUMeHeHHe
bU3MUeCKUX 3HaHUM OTIpeiesisieT XapakTep W pa3BUTHE pa3HOOOpa3HBbIX TeXHOJIOTHH
B cdepe 5SHeEPreTWKH, TPAHCIIOPTa, OCBOEHUSI KOCMOCA, T[IOJyUYeHUs] HOBBIX



MaTepuasioB C 3a/laHHbIMU CBOMCTBaMU W Apyrux. W3yueHue ¢U3MKKU BHOCUT
OCHOBHOW BK/JaZJ B (OPMUDOBaHME eCTeCTBEHHO-HAayYHOW KapTHUHBI MHpa
oOyuaroiyxcs, B GopMUpOBaHUe YMEHUI MPUMeHSTh Hay4YHbIM MeTO/| TI03HaHUs TIPU
BBITTOJIHEHUU MU YUeOHBIX UCC/Ie[JOBaHUM.

B ocHOBY Kypca (¢u13vKu Jjis ypOBHS cpefiHero o6iiero o6pa3oBaHust TOI0XKeH
psifi uZieil, KOTOpble MO>XKHO pacCMaTpUBATh KaK MPUHLUITBI €r0 TTOCTPOEHHSI.

Hoes yenocmHocmu. B COOTBeTCTBUM C HeW KypC SB/SIETCS JIOTUUECKH
3aBepIlIEHHBbIM, OH COJep)KUT MaTepuaa M3 BCex pa3/iefioB (M3UKH, BK/IHOUAeT Kak
BOIPOChHI KJIaCCUYECKOU, TaK U COBPEMEHHOMN (PU3UKHU.

Hoesa zenepanuzayuu. B cooTBeTCTBUM C Hel MaTepuan Kypca (HU3HMKU
00beiMHEH BOKPYr (Gu3MueCcKUx Teopuidl. Beaymumm B  Kypce  SIBJSIeTCS
dbopMUpOBaHMe TIpe/iCTaB/ieHWd O CTPYKTYPHBIX YDOBHSIX MaTepUM, BelleCTBe U
rnoJie.

Hoes eymaHumapusayuu. EE peanusanusi mpejrnosiaraeT UCIOJIb30BaHUE
rYMaHUTapHOTO TOTeHLMasa (U3NYeCKod HAyKH, OCMBICIeHHEe CBSI3U DPa3BUTHS
¢u3mKY C pa3BUTHEM 00IIeCTBa, a TaK)Ke C MUPOBO33peHUeCKUMU, HPABCTBEHHBIMU U
5KO0JIOTMUeCKUMHU TTPOo0O/IeMaMU.

Hoes npuknadHotli HanpasaeHHocmu. Kypc ¢bu3uku nipe/nosiaraer 3HaKOMCTBO
C IIMPOKUM KPYIrOM TEeXHUYEeCKUX U TEeXHOJOTHUYeCKUX TPUI0KEHU U3yueHHBIX
TeOpUi U 3aKOHOB.

Hoes  skonoeuzayuu peanusyetrcss TOCPeJCTBOM  BBeJEHUSI  3/IEMEHTOB
cojiepKaHus, TIOCBSIIIEHHBIX 9KOJ0TMUeCKUM Tpob/ieMaM COBPeMEeHHOCTH, KOTOpbie
CBSI3aHbI C pa3BUTHEM TeXHUKU W TEeXHOJIOTHH, a Takxke 00CykgeHus rpobiem
palMOHa/ILHOTO MPHUPO/OTIOIb30BaHUS U SKOJIOTUUECKOM 6e301acHOCTH.

CTep)KHEBBIMHM 3/IeMeHTaMM Kypca (M3MKH Ha YpOBHe CpefHero oOIero
obpa3oBaHus sB/sAIOTCS (u3nMyeckre Teopuu (dhopMUpOBaHUe TIpeJCTaB/IeHUN O
CTPYKType MOCTpOeHust (U3NUYeCKOW TeopuH, poid (PyHJaMeHTa/lbHbIX 3aKOHOB U
MIPUHLIMIIOB B COBPEMEHHBIX Mpe/CTaB/leHUsIX 0 MPUPO/Je, FPaHMLiaX MPUMEHUMOCTH
TeOpUH, [/Is1 ONIMCaHUs eCTeCTBEHHO-HayUHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-ZIeSITeJIbHOCTHBIM MOAXO0J B Kypce (DU3MKU peann3yeTcsl Tpexze
BCEro 3a CUéT opraHu3al[uu SKCIIepUMeHTa/bHOU JiesiTe/IbHOCTA oOyuaroiuxcs. st
6a3oBoro ypoBHsi Kypca (M3MKM — 3TO HCII0/Ib30BaHHWE CUCTeMbl (DPPOHTATBHBIX
KpaTKOBPEMEHHBIX 3KCIIePUMEHTOB U JlabopaTOpHbIX paboT, KOTOpbIe B TIpOrpaMme
mo ¢usvke oObeAUMHEHbI B OOIMI CITHMCOK yUYeHWUeCKUX IPaKTUYeCKUX pabor.
BbiziesieHe B yKa3aHHOM TiepeuHe J/abopaTOpHbIX paboT, TPOBOAUMBIX IS
KOHTPOJISI ¥ OLIeHKW, OCYIIeCTB/sIeTCS y4acTHHKaMU 0Opa3oBaTe/IbHOTO Ipoliecca
HCXOAs U3 0coOeHHOCTeH TIJITAHUPOBAHUS M OCHaIlleHHs KabuHeta Gusuku. [Ipu aTom
obecrieuriBaeTcsi OBJlafieHWe OOYYalOLUMUCS YMEHUsSMH TIPOBOJUTH KOCBEHHbIE
V3MepeHUs], WCC/Ie[OBaHUSI 3aBUCUMOCTeN (U3NUYeCKUX BeIMUMH U TOCTAaHOBKY
OTIBITOB 10 MPOBEPKeE Tpe/I/I0’KeHHBIX TUIOTe3.

Bosbliloe BHUMaHWe y[ie/isieTCsl PellieHrI0 PACUETHBIX U KaueCTBEHHbIX 3a/au.
[Tpu 5TOM A/ pacuéTHBIX 3a/lay MPUOPUTETOM SIBJISIFOTCS 3aJjauM C SIBHO 3aJlaHHOM
¢bu3ruecko Mofesblo, TO3BOJISIIOLIME TPUMEHSITh W3yueHHble 3aKOHbl U
3aKOHOMEPHOCTU KaK M3 OJHOr0 pa3fesia Kypca, TaK WU WHTerpupysl 3HaHUs U3
pa3HbIX paszesnoB. [ljis KauyeCTBEHHBIX 3aZlau MPHUOPUTETOM SIB/SIFOTCS 3aZ,aHUsi Ha
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00BsiICHeHUe TTPOTeKaHUsI PU3NUeCKUX sIBJIEHUHN U TIPOL[ECCOB B OKPY>Karollleli KU3HH,
TpeOyromie  BbIOOpa  uU3WUecKoW  MOAeNHW I CUTyaldd  TIPAKTUKO-
OpPMEHTUPOBAHHOI'O XapakKTepa.

B cootBeTcTBuu ¢ TpeboBanusmMu @I'OC COO K MaTepHa/lbHO-TEXHUUECKOMY
obecrieueHro yueOHOro mpoiiecca 0a30BbIii ypoBeHb Kypca (U3UKKA Ha YpOBHE
cpenHero o6imiero o0Opa3oBaHUSI [IO/DKEH HW3y4aTbCsl B YCIOBUSIX TIPEMETHOTO
KabuHeTa (U3UKM WM B YCJIOBUSIX HHTErPUPOBAHHOTO KabOuHeTa TMpeaMeTOB
eCTeCTBEHHO-Hay4yHOro IuKiaa. B kabuHeTe (U3UKU [O/DKHO ObITH HeobOXxoauMoe
naboparopHoe 000pyA0BaHue [jisi BHITIOJHEHWsI YKa3aHHbBIX B MporpaMMe 1o (usuke
yueHHYeCKUX MpaKTUUeCKUX paboT v IeMOHCTpalMOHHOe 000pyi0BaHue.

HemoHcTpaliioHHOe  obopyoBaHue (OpMUPYeTCs B  COOTBETCTBUU C
MPUHLIATIOM  MWHUMAaJIbHOM  [IOCTaTOYHOCTH U 0o0ecrieuMBaeT  TOCTAHOBKY
Mepeurc/ieHHbIX B TIporpaMMe TI0  (u3MKe KIFOUeBBbIX [AeMOHCTpAl[Ui /st
WCC/IeOBAaHUS ~ U3yuaeMbIX  sIBJIEHUHM W TIPOLIeCCOB,  SMIIMPUYECKUX U
(dyH1aMeHTa/bHbIX 3aKOHOB, UX TeEXHUYECKUX NTPUMEHEHUH.

JlabopaTtopHoe o00opy/oBaHUe [/ yUeHWUeCKHUX TIPaKTUYeCKUX paboT
dopmupyeTcsi B BUe TeMaTHUeCKUX KOMIUIEKTOB U obecrieurBaeTcsi B pacuéTe
OJHOTO KOMIUIEKTa Ha [ByX oOyuaromuxcs. TemaThueckue KOMITIEKThI
naboparopHoro o00O0py/AOBaHUSI [JO/DKHBI OBITb TOCTPOEHbI Ha KOMILJIEKCHOM
WCTO/Tb30BaHUM aHa/IOTOBbIX W LM(POBBIX MNPUOOPOB, a TaKkKe KOMITbIOTEPHBIX
M3MepUTe/IbHBIX CUCTeM B BU/le LIM(PPOBBIX TabopaTopuid.

OCHOBHBIMH 11eJIIMU U3yueHus (GH3UKU B 00111eM 00pa30BaHUM SIBJISTFOTCS:

« (QopmMHupOBaHHEe UHTepeca M CTpemJ/ieHHs OOydYarwlUxcsi K HayuyHOMY
M3yYeHHI0 TIPUPO/IbI, Pa3BUTHE WX UHTEJIeKTya/IbHbIX ¥ TBOPUECKUX CITIOCOOHOCTEM;

« pa3BUTHe TIPe/[CTaBJIeHU O HAyUHOM MeToJie TI03HaHWS U (HOpPMUPOBaHUe
MCCJIe[J0BaTe/TbCKOT0 OTHOLLIEHUS K OKPY KakOIUM SIB/IEHUSIM;

+ (opMHpOBaHME HAYYHOTO MUPOBO33pEHUs KaK pe3y/bTaTa M3y4yeHusi OCHOB
CTPOeHUs MaTepuu U (yH/laMeHTalbHbIX 3aKOHOB (DH3UKHY;

« (opmupoBaHue yMeHMI OOBSICHATH sIBJIEHUS C  HCTOb30BaHHUEM
du3rMuecKrx 3HaHUI U HAy4YHbIX /10Ka3aTe/bCTB;

+ (opmupOBaHue TIpeJCTaBleHUNA O PO (PU3MKK [Jis pa3sBUTHS [JPYTUX
eCTeCTBEHHBIX HayK, TeXHUKU U TeXHOJIOTH.

HocTxeHue 3TUX 1ieeld obecrieurBaeTcs pellieHHeM C/IeYHOIIMX 3afau B
nipoljecce u3yueHust Kypca GU3MKU Ha YpPOBHe cpefiHero ob1ijero o6pa3oBaHUs:

« TIproOpeTeHMe CHCTeMbI 3HaHUM 00 0OIMX (U3NUECKHUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHSX, BK/IIOUasi MeXaHUKY, MOJIEKY/ISIPHYIO (U3UKY, 37IeKTPOANHAMUKY,
KBaHTOBYIO (DM3UKY U 37IeMeHThbI aCTPO(PH3UKY;

« (opmMHpOBaHME yMeHWI TPUMEHSTb TeOpeTHUUecKWe 3HaHUS  [Jis
00bsicHeHUs1 (PU3MUECKUX SIBJIEHWM B TIPUPOJe U AJisi TIPUHSTHS TPaKTHUeCKUX
pelleHul B MOBCeAHEBHOMW JKU3HMY;

+ OCBOEHHe CI0COOOB pellleHHs] pa3/MUUHBIX 3alad C SIBHO 3aJaHHOM
¢du3ruecko Mopesnblo, 3ajiau, MOApa3yMeBalollMX CaMOCTOsITe/IbHOe CO3/aHre
dbu3rueckoil Mozieny, aJleKBaTHOM YC/IOBUSIM 3a/laul;

+ TOHMMaHWe (QU3NYeCKUX OCHOB U TIPUHLIUIOB JEeNCTBUS TeXHUUeCKUX
YCTPOMCTB U TEXHOJIOTUUECKUX MPOLIECCOB, UX BAUSHUS Ha OKPY KaroIyI0 Cpeay;
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« OBJIaJleHVMe MeTOJaMu CaMOCTOSITe/IbHOTO TIJIAHUPOBAaHUS W TIPOBeAEeHUs
bu3nueckux  IKCIIepUMEHTOB, aHajiuM3a W  UHTepripeTaluu  HWH(OpMaLuHy,
orpe/ie/ieHUsi JOCTOBEPHOCTH MOyUeHHOTO pe3y/ibTaTa;

+ CO3[laHUe YCJIOBUM [JIsi pa3sBUTUS YMEHWM MPOEKTHO-UCC/e[j0BaTebCKOM,
TBOPUYECKOU [1esATe/TbHOCTH.

Mecto yueoHoro npeamera «Pu3nuKa» B yueOHOM IJIaHe

Ha wusyuenue ¢usuku (6a30BbIli ypoBeHb) Ha YpDOBHe CpefHEero o0Iero
obpazoBanust otBoAuTCsA 136 yacos: B 10 kmacce — 68 yacoB (2 uaca B Hefienm0), B 11
K/acce — 68 uacoB (2 uaca B HeJie/io).

[Mpensaraemblii B TporpamMMe TI0 (u3MKe T[epeueHb J/1abOpaTOPHBIX M
MpakTUUeCcKux paboT sB/sSeTCS peKOMeH/J0BaHHBbIM, YuMTesb [lefiaeT BbIOOP
npoBefieHUs] J1labopaTOpHbIX pabOT W OMBITOB € YYETOM WHAWBU/ya/IbHBIX
0COOeHHOCTeN 00yUaroUXCs.

Cojep>xaHue 00yueHUsA

10 knacc

Pa3pen 1. ®u3uka ¥ MeTOAbl HAYYHOI'0 II03HAHUSA

®u3MKa — Hayka O mnpupojge. HayuHble MeTOAbI TIO3HaHUSI OKPY>KaroLEero
mMupa. Posib 3KcriepriMeHTa ¥ TeOpUU B TIPOL[eCCe MO3HAHUS TIPUPOAbL. DKCIIEPUMEHT
B (pusuike.

MopenupoBaHue (GuU3MUeCKUX SIBJIEHWM W mpolieccoB. HayuHble TUIOTe3bI.
du3nueckde 3aKOHbI M TeOpPUHU. ['paHUIbI TIPUMEHUMOCTH (PU3UUEeCKHX 3aKOHOB.
[IpuHLMIT COOTBETCTBUS.

Ponb u mecto usuku B (OpPMUPOBAHMK COBPEMEHHOW HAyUHOW KapTUHbI
MUPA, B TIPaKTUUECKOM JeATeTbHOCTHU JIIOZeH.

Lemoncmpayuu
AHanoroBble W I[U(POBbIE W3MepUTEeNbHbIE TIPUOOPBI, KOMITbIOTEPHBIE
JTAaTYUKH.

Pa3gen 2. MexaHuKa

Tema 1. Kunemamuka

MexaHnueckoe [BwkKeHue. OTHOCUTE/IbHOCTb MeXaHUYeCKOro [JBWKEHUS.
Cucrema otcuéra. Tpaekropus.

[TepemeliieHre, CKOpPOCThb (CpefHsisi CKOPOCTb, MIHOBEHHasi CKOpPOCTb) H
YCKOpeHHWe MaTepUaJlbHOM TOUKHM, UX TMPOEKLMM Ha OCHU CUCTeMbl KOODAMWHAT.
CrioxkeHue repeMelleHU U CJI0)KeHHWe CKOPOCTEN.

PaBHOMepHOe M paBHOYCKOpPEHHOe TpsIMOJIMHeHOoe [BWKeHue. ['paduku
3aBUCMMOCTU  KOOpAWHAT, CKOPOCTH, YCKOpeHUs, IIyTU U I[lepeMelleHust
MaTepraJbHOM TOYKH OT BPEMEHH.

CBobOogiHOe TIafieHre. Y CKopeHHe CBOOOTHOTO Ma/[eHusI.

KpuBo/vHeliHOe JBWKeHUe. [[BrKeHre MaTepuaabHOM TOUKU 10 OKPYKHOCTH
C TIOCTOSTHHOM IO MOJYJ/I0 CKOPOCTbHO. YTJ/IOBasi CKOPOCTb, JIMHEWHasi CKOPOCTb.
[Tepuos 1 yactoTa obpairieHus. [leHTpocTpeMUTe/IbHOE YCKOPEHHE.
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TexHWueckue YCTPOMCTBA M TIPAaKTUUECKOe TIPUMEHEHWe: CITUJOMEeTD,
[IBWKeHWe CHaps0B, LielHble U peMEéHHbIe repeau.

LlemoHcmpayuu

Mogenb cucTemMbl OTCU8Ta, WUIKOCTPALUM KUHEMAaTUUYeCKUX XapaKTepPUCTUK
[BUKEHUS.

ITpeoOpa3oBaHye ABW)KEHUH C UCITO/Ib30BAHUEM TTPOCTBIX MEXaHH3MOB.

[TasieHue Tesl B BO3/lyXe U B Pa3pe’KeHHOM MPOCTPaHCTBe.

HabntomeHne [ABWKeHUs Teja, OpOIIIEHHOrO TOJ] YIJIOM K TOPH30HTY W
TOPH30HTAJIBHO.

M3mepeHue ycKopeHHsi CBOOOAHOTO Ta/leHusl.

HarnpaBneHne CKOpOCTH NIPU ABMKEHUH 110 OKPY>KHOCTH.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

N3yueHrie HepaBHOMEDHOTO JABWKEHUSI C LIeJIbI0 OMNpefesieHUs] MIHOBEHHOU
CKOPOCTH.

WccnenoBaHve COOTHOLLEHWS MeXAYy TyTSIMUA, NPOWJEHHBIMU TeJI0M 3a
1oc/iejoBaTe/IbHble  paBHble TIPOMEXYTKA BpPeMeHUM TP pPaBHOYCKOPEHHOM
JBDKEHUM C HauaJlbHOM CKOPOCTBIO, pAaBHOU HYJIIO.

N3yueHue IBM>KEHUS 1IapyKa B BI3KOU >KUIKOCTH.

V3yueHue IBW>KeHUs TeJa, OpOIIIeHHOT0 TOPU30HTA/IBHO.

Tema 2. Junamuka

[IpuHuun  otHocuTenbHOCTU  ['amuiesi.  IlepBeii  3akOH  HbroToHa.
WHepuyanbHble CUCTEMBI OTCUBTA.

Macca tena. Cuna. Ilpuniun cynepriosvumu cui. Bropou 3akoH HeroToHa 151
MaTepraJbHOM TOUYKU. TpeTui 3aKkoH HbIO0TOHA /1711 MaTepuaibHbIX TOYEK.

3akoH BcemupHOro Tsarotenusi. Cwuna Tsokectu. IlepBag KocMHueckast
CKOPOCTb.

Cuia ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenuve. Bugsl TpeHusi (MOKOSI, CKOJIb>KeHUsI, KaueHus). Cuna Tpenusi. Cyxoe
TpeHue. Cua TpPeHUsl CKOJIbXKEeHUsI U Cuia TpeHus TNokos. KoadduimeHT TpeHwus.
Cwuia cOnpoTUB/IEHUS TIPU IBMXKEHUM TeJjla B )XUAKOCTU UM Tase.

[TocTtynaTtenbHOe 1 BpalllaTeibHOE ABU)KeHHe abCoMIOTHO TBEPJOTO Tena.

MOMEHT CHW/IbI OTHOCUTE/NIbHO OCHU BpaujeHus. Ilneuo cunbl. YcoioBus
paBHOBeCHd TBEPAOro TeJa.

TexHWueckue YCTpOMCTBA U TMPaKTUYECKOe TIpUMEHeHWe: TOALIUITHUKY,
JBIDKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

ABneHve uHepLn.

CpaBHeHUMe Macc, B3aUMO/IeUCTBYIOLUX Tel.

Bropoii 3akoH HeroTOHa.

V3mepeHue cuJl.

Crio)keHue CUJL.

3aBUCHUMOCTb CWIbl YIIPYTOCTH OT JlepopMariuu.

HeBecomocTs. Bec Tesia 1ipy yCKOpeHHOM IOAbEME U T1aJ|eHUN.

CpaBHeHMEe CUJT TPEHUS TIOKOSI, KaueHUsI U CKOJTb)KEHUSI.

Y cyi0BYs paBHOBeCHs TBEPAOTro Tesia. Bubl paBHOBeCHUS.
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YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

N3yueHue aBrKeHUs1 OpycKa Mo HaKJIOHHOM TJIOCKOCTH.

VccnenoBaHye 3aBUCMMOCTHA CWI YIIPYIOCTH, BO3HUKAIOIIUX B IPY)XUHE U
pe3uHOBOM 00pa3iie, OT ux Aedopmariuu.

VccnemoBaHve yCa0BMM DaBHOBECUSI TBEDAOrO Teja, HMEIIero ocCh
BpalL|eHus.

Tema 3. 3aKoHbl cOXpaHeHUs1 8 MeXAHUKe

VmnynbCc MarepyanbHOM TOYKM (Tesla), CHUCTEMbl MaTepUabHbIX TOYeK.
NMnysnec cunbl MU U3MEHeHMe HMITyJibCa Tesa. 3aKOH COXpaHeHWs HMITyJIbCa.
PeakTuBHOE 1BUKEHMe.

Pa6ota cusbl. MOIITHOCTD CHJIBI.

KuHeTnyeckasi SHeprus MaTepuajbHOM TOuku. TeopemMa 00 W3MeHeHUH
KUHETUYECKOU SHEePruu.

[ToTeHupanbHas SHeprus. [ToTeHumanbHas SHeprus yIpyro
neopMUpOBaHHOW MpYKUHBI. [ToTeHIMaMbHasi SHepPrysl Tefa BOJM3U MOBEPXHOCTU
3emuu.

[MoTeHIMaBHBIE U HETIOTEHIUAIbHbIE CU/Ibl. CBSI3b PA0OTHI HETIOTEHIUATBHBIX
CWI C U3MEHEeHWeM MeXaHWYeCKOW 3SHepPrud CUCTeMbl Tej. 3aKOH COXPaHeHWs
MeXaHUYeCKOU SHEepPIrUM.

Yrnipyrue u Heyrpyrue CTOJIKHOBEHUS.

TexHrWuyeckue yCTPOMCTBA U TpakKTHUYeCKOe IIPUMEHeHHWe: BOAOMET, KOMED,
TIPY>KUHHBIU [TUCTOJIET, JBW)KEHUE PaKerT.

Llemoncmpayuu

3aKOH COXpaHeHUs] UMITYJIbCA.

PeakTuBHOE BUXKEHUe.

[Tepexop MoTeHI[Ma/IbHON YHEPTUY B KWUHETUYECKYI0 U 00paTHO.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombi

N3yueHre abCO/IFOTHO HEYTIPYrOro yZapa C TIOMOILbI0 [ABYX OJWHAKOBBIX
HUTSHBIX MasiTHUKOB.

UccnenoBanuie cBsisu pabOThI CWIbI C W3MEHEHHeM MeXaHWUYeCKOW SHepruu
TeJla Ha TIpUMepe pacTsUKeHUs! Pe3MHOBOIO JKI'YTa.

Paspgen 3. MonekynsipHasi pu3suka v TepMOoAMHAMHUKA

Tema 1. OcHo8bI MO/1€eKy/ISIPHO-KUHemu4ecKoll meopuu

OCHOBHBIE TIOJIO)KE€HUSI MOJIEKYJIIPHO-KUHETUYECKOW TEeOPUM U HX OIbITHOe
obocHoBaHue. bpoyHoBckoe gaBwkeHue. [uddysus. XapakTep [IBIKeHUS U
B3aMMO/eMCTBUS YaCTHL] BelecTBa. Moen CTpoeHus ra3oB, )KUJKOCTeU U TBEPJbIX
Ten U 00bsICHeHHe CBOMCTB BeIlleCTBa Ha OCHOBe 3THX Mozeseili. Macca u pa3Mepsl
Moseky1. Komuectso Beltjectsa. [ToctossHHas ABorazgpo.

TenmoBoe paBHOBecue. Temriepatypa U eé usmepenue. Illkama TemmnepaTtyp
Lenbcus.

Mogens npeanbHOro raza. OCHOBHOe ypaBHeHHe MOJIEKYJ/IIPHO-KMHETUYECKOU
TEOPUM WJea/lbHOTO Ta3a. AOCOMIOTHas TeMmIiepaTypa Kak Mepa CpeaHei
KUHETUUeCKOW SHEepryuy TervioBOro JBWXXeHWs: uactul rasa. lllkanma TemmepaTyp
KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHWe MeHpeneeBa—KianelipoHa. 3akoH



HanbToHa. M3ompoliecchl B UieaibHOM ras3e C MOCTOSIHHBIM KOJIMUeCTBOM BellleCTBa.
I'paduueckoe mipefcTaBieHre W30MPOLIECCOB: M30TepMa, U30X0pa, u3obapa.

TexHWueCckue YCTPOWMCTBA M TIPAaKTUUECKOe TIPUMEHEHWe: TepMOMEeTD,
b6apomeTp.

Lemoncmpayuu

OnbIThl, [OKa3blBalOIMe JUCKPETHOE CTPOeHHe BelecTBa, (ororpadun
MOJIEKYJI OPraHUYeCKUX COeJUHEHUM.

OmnbIThI 10 JUDPY3UM XKUAKOCTENU U ra30B.

Mojenb 6pOYHOBCKOTO [IBMXKEHHUSI.

Mogens oribiTa LTepHa.

OMbITHI, J0Ka3bIBaoIIe Cyll|eCTBOBaHUe MeXXMOJIeKYJISIPHOTO
B3aWMOJENCTBUSI.

Mogenb, WTIOCTPUPYIOLLIasi MPUPO/Y /aB/ieHUs ra3a Ha CTeHKU COCy/a.

OmnbeIThl, WUIIOCTPUPYIOLME ypaBHEHWe COCTOSIHUS —MJeaJbHOrO rasa,
M30I1POLIeCCHI.

YueHuueckuli 5KcnepumeHm, 1abopamopHble pabombil

OmnpegeneHre Macchl BO3/yxXa B K/JIaCCHOM KOMHAaTe Ha OCHOBe W3MepeHUH
00BbEMa KOMHATBI, ZIAB/IEHUST U TeMIIepaTyphl BO3/[yXa B HEM.

VccnenoBaHre 3aBUCMMOCTH M@Ky MapaMeTpaMU COCTOSIHHSL Pa3pe’KeHHOro
rasa.

Tema 2. OcHo8bl MepMOOUHAMUKU

TepmogvHaMuueckasi cucTteMa. BHyTpeHHsis 5Heprusi TepMOJMHaMUYeCKOH
CUCTEeMbI U CIIOCOObI e€é nM3MeHeHUs. KomuuecTBO TerioThl U pabora. BHyTpeHHSss
SHeprusi 0/THOATOMHOTI'0 WJeanbHOTO rasa. Buibl Terionepeauun:
TeTJIONPOBOHOCTb, KOHBEKLUs, U3/yueHue. YeqbHasi TeIJ08MKOCTb BellleCcTBa.
KonnuecTBo TennoTel npyu Tervionepesayve.

[Tousitve 06 ajguabatHOM Tiporiecce. IlepBblii 3aKOH TePMOJWHAMMKH.
[IpumeHeHVe nepBOro 3akOHa TepMOJMHAMHUKUA K u3orponeccam. ['paduyeckas
WHTepIipeTalys paboThl rasa.

BTopoii 3aK0H TepMoZiuHaMUKU. HeoOpaTHMOCTh TIPOLIeCCOB B TIPUPO/E.

TernnoBble  MalllMHbL.  [IpUHIMMOBI  A€MCTBUS  TEIUIOBBIX  MaIlllKH.
[Ipeobpa3oBaHuss SHEPTUM B TeIVIOBBIX MallMHaX. Ko3dbduimeHT 1one3Horo
faevctBus TerioBoM MammHbl. [ukn KapHo u ero kKosg¢uLMeHT MoJie3HOro
AercTBUsl. DKoJ/loTHyYeckre Mpob/iemMbl TeTrI09HepreTUKH.

TexHuueckue yCTpOMCTBA W TMpaKTUUeCKOe TPUMEHeHWe: [IBUraresib
BHYTPEHHET0 CropaHusi, ObITOBON XOMOAWIEHUK, KOHAULIMOHED.

Lemoncmpayuu

Vi3MeHeHre BHyTpeHHeW SHePrUM Teja TIPHM COBEPIIEHWH pabOThI: BBLIET
nMpoOKW U3 OYTBUIKM TIOJ| [eHCTBHEM CKaTOro BO3/yXa, HarpeBaHwe 3¢upa B
JIAaTYHHOU TPyOKe TyTéM TpeHus (BHUAEe0ZeMOHCTPALIs).

V3MeHeHne BHYTpeHHeW SHepryuu (TemMriepaTyphl) Tesa Ipy Terionepezave.

OmbIT 110 aiabaTHOMY pacCIIMpeHU0 BO3/yXa (OMbIT C BO3/YIIIHBIM OTHUBOM).

Mojeny rapoBoil TypOUHBI, BUraTe/Isi BHYTPEHHEro CropaHus, peakTUBHOTO
JIBUTATeJIsl.

YueHuueckull 3kcnepumeHm, 1abopamopHble pabombl
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N3mepeHue yaenbHOU TEMIOEMKOCTH.

Tema 3. Azpezamnble cocmosiHus eeujecmea. Dazoenbie nepexoobl

ITapooOpa3oBaHue M KOHJeHcalus. VicrapeHue v KumeHue. AOCOMIOTHas H
OTHOCUTE/IbHAsl BJKHOCTb BO3/lyxa. HachbleHHbIM TMap. YJenbHas TemoTa
rapoo6pa3oBaHHs. 3aBUCUMOCTb TeMIIepaTyphbl KUTIEHUs OT JlaB/IeHHS.

TBépmoe Teno. Kpucranivueckue U amopgHbie Tesa. AHU30TPONUSI CBOMCTB
Kpucta/ioB. JKugkue Kpucta/ibl. CoBpemeHHble Martepuasnbl. [lnaBneHuve u
KpHCTasui3alius. Y ie/bHas Teriora ryaBaeHus. Cyoiumariys.

YpaBHeHHe TerIoBoro OamaHca.

TexHrWueckue YCTpOMCTBA U TIpaKTMYECKOe IIPUMEHeHWe: TUTPOMEeTDP U
TICUXPOMETD, KaJIOPUMETDP, TEXHOJIOTUM TI0JIyYeHHs COBPEMEHHBIX MaTepuasioB, B
TOM YMCJIe HAHOMaTeprasa0B, U HAHOTEeXHOJIOTUH.

Lemoncmpayuu

CBOMCTBa HACBIIEHHBIX MAPOB.

Kurienue 1ipy NOHWKEHHOM [1aBJ/IEHUM.

CriocoObl U3MepeHHs B/IaYKHOCTH.

HabJttojeHre HarpeBaHUs U TI7IaB/IeHUsT KPUCTA/I/TMUECKOTO BeIleCTBa.

[JeMOHCTpaLys KpUCTaioB.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

M3mepeHrie OTHOCUTETLHOM BJIa)KHOCTH BO3/yXa.

Pa3pen 4. DnekTpoguHamMuKa

Tema 1. Dnekmpocmamuka

OneKTpu3alus Tea. JNeKTpUuueCcKuy 3apsz. JIBa BUia 31eKTpUYeCcKuX 3apsifjoB.
[IpoBOAHWKH, IUSJIEKTPUKH U MOJYTPOBOJAHUKA. 3aKOH COXPAHEHHUS 3JIEKTPUUECKOT0
3apsja.

B3aumogerictBue 3apsigoB. 3akoH KysoHa. ToueuHbIV 5/1eKTPUYECKAU 3apsif.
OJieKTpuyeckoe 1iojie.  HanpsykKEHHOCTb — 3JIeKTpUYeckoro  mosst.  [IpuHiun
CyNepro3vLIMA 3/IeKTPUUECKUX mnoJied. JIMHUM HanpsskKEHHOCTH 3JIEKTPUYECKOro
TIOJIS1.

Pabora cui a/eKTpoctatiueckoro 1osist. IToreHiuan. Pa3HOCTh MOTEHIUAJIOB.
[IpOBOJAHUKU W [OUSMEKTPUKU B 3JIEKTPOCTaTUUYECKOM Tiojie. [IusneKkTpuyeckast
TIPOHULIAEMOCTb.

DJIeKTPOEMKOCTb. KoHAeHcaTop. 3DJIeKTPOEMKOCTb ILJIOCKOIO KOHZEeHcaTopa.
OHeprus 3apspKeHHOr0 KOHZIeHCaTopa.

TexHWueckue yCTPOUCTBA M TIpAaKTUUeCKOe TpPHMeHeHue: 3JIEKTPOCKOTI,
3/IEKTPOMETpP,  JIeKTpOCTaThyeckKasl — 3allldTa, 3a3emJjieHrhe 3eKTpPOnpubopoB,
KOH/IEHCaTOP, KOMUPOBAJIbHBIN arrapar, CTPYHUHBIN TIPUHTED.

LlemoHcmpayuu

Y CTpOWCTBO Y TIPUHLIUII JelCTBUS 71eKTPOMeTpa.

B3auMo/ielicTBre Ha3/1eKTPU30BaHHBIX TeJl.

DJIeKTpUYeCKoe TI0Jie 3apsi’KeHHbIX TeJl.

[TpOBOJHUKHU B 3/71EKTPOCTAaTUUYECKOM TI0JI€.

DJIeKTpOCTaTAUeCKas 3alluTa.

A3/IeKTPUKU B 3JIEKTPOCTAaTUUECKOM MOJIe.
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3aBUCHUMOCTb 3JIEKTPOEMKOCTH MJIOCKOTO KOHZEHCAaTOpa OT MUIOLaJ TJIaCTHH,
PacCTOSTHUSA MEXAY HUMU U IU3JIEKTPUUYECKOW TTPOHULIaeMOCTH.

OHeprus 3apsyKeHHOr0 KOHZIeHcaTopa.

YueHuueckuli 5KcnepumeHm, 1abopamopHble pabombil

V3mepeHyie 3/1eKTPOEMKOCTH KOHZeHCaTopa.

Tema 2. ITocmosiHHbIli 31ekmpuyeckull moK. Toku e pazauuHbIX cpedax

ONeKTpUueCKuid TOK. YCJOBUSI CYI[eCTBOBaHHS 3JIEKTPUUECKOr0 TOKa.
Nctounvku Toka. Cuiia Toka. [1oCTOSIHHBIN TOK.

Harpsbkenue. 3akoH Oma i1 ydyacTKa LieTiu.

ONeKTphueckoe COMNpPOTHBIIeHWE. YJenbHOe COMNMPOTHUB/IEHME BelleCTBa.
[TocnepoBaTenbHOeE, Mapasie/bHOe, CMELIaHHOe COeJMHeHUe MPOBOJHUKOB.

Pabora asekTpuueckoro Toka. 3akoH J[koymns—JleHila.  MoOIIHOCTb
3JIEKTPUYECKOr0 TOKa.

OJIeKTPOABWKYLL[asd CWJIa U BHYTPEHHee COIPOTMBJ/IEHME MCTOYHMKA TOKa.
3akoH OMa 17151 TO/THOM (3aMKHYTOW) 3/1eKTprueckou 1ernv. KopoTkoe 3amMbIKaHUe.

OJIeKTPOHHas TIPOBOJUMOCTb TBEPABIX MeTaJlioB. 3aBUCUMOCTD
COTIPOTUBJIEHUSI META/IZIOB OT TeMriepaTypbl. CBepXIPOBOAUMOCTb.

DneKTpuueCcKui TOK B BakyyMe. CBOMCTBA 3/IeKTPOHHBIX MTyUYKOB.

[ToynpoBOAHUKM. CobcTBeHHast u TpUMecCHast TIPOBOIUMOCTb
TI0J/TyTIPOBOAHUKOB. CBOMCTBa p—n-repexo/ia. [To/ynpoBoJHUKOBbBIE TIPUOOPBI.

ONneKTpuueCKMM TOK B pacTBOpax UM  paciulaBaX  3JIeKTPOJIUTOB.
DJIEKTPOJIUTUYECKAast AUCCOLAALMS. DJIEKTPOJIUS.

OneKkTpuueckur TOK B rasax. CaMOCTOATe/IbHbIM M HeCcaMOCTOSITeTbHBIN
pa3psz. Monnus. [1nasma.

TexHWueckue YCTPOMCTBA W MPAKTAYECKOe TMpPUMEHEHHe: amIepMmeTp,
BOJIbTMETP, peoCTaT, MCTOYHWKHA TOKa, SJIeKTpoHarpeBarejbHble TMPHUOOPHI,
3/IEKTPOOCBETUTE/IbHBIE TIPUOOPBI, TEPMOMETD COTPOTUBJIEHUS, BaKyyYMHBIM WO/,
TePMUCTOPBI U (POTOPE3UCTOPHI, TTIOTYTIPOBOJHUKOBBIN AUO/I, TaTbBAHUKA.

Lemoncmpayuu

N3MepeHure CUJIbI TOKA M HaMPSKEHUs.

3aBUCUMOCTb COTPOTHUBJIEHUSI LWIMHJPUUYECKUX TMPOBOAHUKOB OT [IJIUHBI,
TIJIOLLIA/IU TIOTIePeYHOr0 CeueHus U MaTepuasna.

CwMeliaHHOe CcoeIMHeHNe TIPOBOJHUKOB.

[IpasmMoe wu3MepeHWe 3MeKTPOABWKYyLerM cuibl. KopoTkoe 3aMbikaHue
raJibBaHUUECKOT 0 3/IeMeHTa U OL[eHKa BHYTPEHHEr0 COMPOTHBIIEHUS.

3aBHUCHMOCTb COTMPOTHUBJIEHUS] META/IZIOB OT TeMIEePaTyphI.

[IpoBOAMMOCTB 371EKTPOJIUTOB.

W ckpoBou pa3psifi U NPOBOJUMOCTb BO3/JyXa.

OJHOCTOPOHHSS TIPOBOAUMOCTD AUO/A.

YueHuueckuli 5KcnepumeHm, AabopamopHble pabombil

N3yyeHre CMeLIaHHOTO COeIMHEHHWS Pe3UCTOPOB.

V3mepeHre 3/1eKTPO/JIBIXKYILe CU/Ibl UCTOUHUKA TOKAa U €ro BHYTPEHHero
COTIPOTUBJIEHUSI.

HabntomeHue 3/1eKTposu3a.

MexnpeagMeTHbIe CBSI3U

11



N3yuenne kypca ¢gusuku 6a3oBoro ypoBHsi B 10 Kjacce OCYIeCTBJSIETCS C
Y46TOM COZlepKaTeslbHbIX MeXIIpeJMeTHbIX CBfI3eM C KypcamMu MaTeMaTHKH,
6uosiorum, XMMuM, reorpadyu U TeXHOJIOTUH.

MesicnpedmemHble noHsmusi, CBsi3aHHble C W3y4YeHHWEM METOJOB HAyYHOTO
MO3HaHWs: sBJeHWe, HayyHbld (aKT, ruroresa, (uUMyeckas BeJIMYMHA, 3aKOH,
Teopusi, HabJIo/leHNe, SKCIIePUMEHT, MO/leIMPOBaHKe, MO/ieJb, U3MepeHHe.

Mamemamuka: pellieHre CUCTeMbl YpaBHEHUM, TuHelHast GyHKIMs, mapaboa,
runepbona, uUx TpaduUKd U CBONCTBA, TPUTOHOMeTpUUeCcKHe (YHKLMU: CHUHYC,
KOCHHYC, TaHI'eHC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYeCKOe TOX/eCTBO, BEKTOPbI
Y UX NIPOEKLIMY Ha OCY KOOPZMHAT, CJIOKeHHe BeKTOPOB.

Buonoeus: mexaHnuyeckoe [BWDKEHWe B JXMBOUW Mpupoge, Auddys3usi, ocMoc,
TeryIo00MeH >XUBBIX OpraHU3MOB (BUbI Terliorepe/iauy, TerI0BOe paBHOBeCHe),
3JIeKTPAYeCKUe SIBJIeHUs B JKUBOU IPUPOJe.

Xumus: JUCKpPeTHOe CTpOeHMe BelljeCTBa, CTPOeHHWe aTOMOB U MOJIEKYJI, MOJIb
Bell[eCTBa, MOJIIpHasl Macca, TeIIoBble CBOMCTBA TBEPABIX TeJl, KUJKOCTeU U ra3os,
3JIeKTpUUeCKHe CBOMCTBA MeTa/UIOB, 3/IeKTPOIMTUYeCKast JUCCOLaLus, ralbBaHUKa.

I'eoepacpus: BnaxXHOCTb BO3yxa, BETPbI, 6apoMeTp, TepMOMETP.

TexHonoz2us: peobpa3oBaHue [BWKEHWN C WCIO/Ib30BaHHEM MeXaHU3MOB,
V46T TpeHHUs B TeXHHKe, TMOJLIMITHUKYA, WCI0Jb30BaHUE 3aKOHAa COXpaHEeHUs
UMITy/IbCa B TexHUKe (pakeTa, BOJOMET U [JpYrue), ABUraTelb BHYTPEHHEIO
cropaHusi, TapoBasi TypOuHa, ObITOBOM XOJIOJWU/IbHUK, KOHJULIMOHEP, TeXHOJIOTHUU
MOJ[yUeHUs] COBPEMEHHBbIX MaTepuasoB, B TOM UHWC/Ae HaHOMaTepuasnoB, U
HAHOTEXHOJIOTMM, 3JIeKTPOCTaThYecKasl 3alljuTa, 3a3eM/eHue 3J1eKTpPOIpubopoB,
KCEpOKC, CTPYUHBIN NIpUHTED, 5/IeKTpOHAarpeBare/ibHble nprubopHI,
3JIEKTPOOCBETUTe/IbHbIe PHUOOPBI, TajlbBaHUKA.

11 knacc

Pa3pgen 4. DnekTpoguHaMuKa

Tema 3. MazHumHoe noJie. 3/1eKMpoMazHUMHAas UHOYKYus

[TocTosiHHBIE MarHUThI. B3auMoziericTBUe MOCTOSSHHBIX MarHATOB. MarHuTHoe
rosie. BeKTOp MarHUTHOM WHAYKLUWW. [IpUHLWN CyTeprio3vuliuM MarHUTHBIX TOJIeM.
JIuHMM MarHUTHOM WHAYKOUU. KapTuHa JIMHUM MarHATHOM WHAYKLWWA TOJIS
TIOCTOSIHHBIX MarHWTOB.

MarHuTHoe TIOJie TIPOBOAHMKA C TOKOM. KapTwuHa /MHUM UWHAYKUWAU
MarHUTHOT'O TOJig [JIMHHOTO TMPSAMOrO TPOBOJHMKA M 3aMKHYTOrO KOJIbLIEBOT'O
MPOBO/JHYKA, KaTyIIKKU C TOKOM. OmnbIT Opcrena. B3anmoelicTBrie TPOBOJHUKOB C
TOKOM.

Cuna Amriepa, eé MOZAYJ/Ib U HaTlpaBjieHUe.

Cwuna JlopeH1a, eé MOZly/1b U HaripaB/ieHUe. [IBuKeHre 3apsoKeHHOW YaCTUL[bI B
OJTHOPOJHOM MarHUTHOM T1oJie. PaboTa cusel JlopeHiia.

fBneHve 3MEKTPOMarHUTHOM WHAYKUWWA. [lOTOK BeKTOpa MarHUTHOU
VHAYKLUUKU. OJIeKTPOJABWXKYILAs CWla WHAYKUAW. 3aKOH 3JIEKTPOMAarHUTHOU
vHAyKOuu dapajes.

BuxpeBoe 3seKTpuyeckoe T1iojie. OJIEKTPOABWXKYILLAS CUla WHAYKLOUUA B
TIPOBOJHUKE, IBVXKYILIEMCS TTOCTYIIaTe/IbHO B OHOPOJAHOM MarHUTHOM T10JIe.
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[IpaBuio JleHia.

NHayKTMBHOCTb.  fIBeHMe  CaMOWMHAYKLMU.  OJIGKTPOJBWXKYLLas  CHUJIa
CaMOMH/YKLIAU.

OHeprusi MarHUTHOTO MOJIst KaTyIIKHA C TOKOM.

D/IeKTPOMarHMTHOe TI0JIe.

TexHrueckue yCTPOMCTBA M TIpaKTUUeCKOe TMpHUMeHeHUe: TOCTOSIHHbIE
MarHuThl, 3/1IeKTPOMAarHuThl, 3/1eKTPO/IBUraTe/b, YCKOPUTE/IN 3/IeMeHTapHbIX YaCTHI],
VH/IyKLIMOHHAs TIeyb.

Llemoncmpayuu

OneIT OpcTefa.

OTK/IOHEeHHe 3/IeKTPOHHOT0 MMyYKa MarHUTHBIM T10JIEM.

JIvHAY UHAYKUY MarHATHOTO TOJIS.

B3anmMogericTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HetvictBue cunbl JIopeHIja Ha MOHBI 3/IEKTPOJIUTA.

SIBneHre 3/1eKTPOMarHUTHOW UH/TYKLIWU.

IIpaBuno JleHra.

3aBUCHUMOCTb 3JIEKTPO/JIBWXKYILIEM CUIbl WHIYKLIMM OT CKOPOCTU U3MEHeHUsI
MarHMTHOIO MOTOKa.

SIBneHre CaMOUHAYKIIUH.

YueHuueckull 3kcnepumeHm, 1abopamopHble pabombl

W3yueHrie MarHUTHOTO TT0JIs1 KATYLLIKU C TOKOM.

WccnenoBanre 1elCTBYS MOCTOSSHHOTO MarHUTa Ha PAMKY C TOKOM.

WccnenoBanue siB/ieHUs 3/IEKTPOMAarHUTHOW UHAYKLUU.

Paspen 5. Kone6anusa 1 BoJIHbI

Tema 1. MexaHuuecKue U 3/1eKMpomMazHumHble Ko/1e0aHust

KonebaTtenbHast ~ cucrema.  CBobGozHble ~ MexXaHWYeCKHe  KosebOaHUS.
apmonnueckre Komnebanusi. Ilepuoz, uvacToTa, aMIymMTyZa W ¢asa KosjaebaHUH.
[Ipy>KMHHBIM MasiTHUK. MaTeMaThueCKul MasiTHUK. YpaBHEHWEe TapMOHUYEeCKUX
Konebanuii. [TpeBpaiijeHre SHePTUX ITPU FapMOHUYECKHUX KOTe0aHUSX.

KonebarenbHbiii  KOHTYp. CBOOOAHBIE 37€KTPOMarHWTHbIe KoyiebaHUS B
u7iealbHOM Kojie0aTe/IlbHOM KOHType. AHa/OrHsg MeXJy MeXaHUYeCKUMU U
9/IEKTPOMarHUTHbIMM ~ KojieOaHusimu. Popmyna TomcoHa. 3akKOH COXpaHEHUS
SHepPrUy B Wiea/ibHOM KoJiebaTeTbHOM KOHTYpe.

[TpencTaBieHre O 3aTyxawolux KosjebaHUsiX. BeIHyXJeHHble MeXaHHUYecKue
KonebaHusi. Pe3oHaHC. BeIHYX/IeHHbIe 3/1IeKTpPOMarHUTHbIe KojiebaHusl.

[lepemennbli TOK. CHHYCOWJA/NbHBIA TME€PEMEHHbIM TOK. MOIIHOCTb
MepeMeHHOr0 TOKa. AMIUIMTYJHOe W [eWCTBYIOlLllee 3HaueHWe CWIbl TOKa W
HarpsUKeHUs..

Tpancdopmarop. [IpousBoaCTBO, Mepefiaua U TOTpeO/ieHHe 3/IeKTPHUUeCKOn
SHEPruu. IJKOJOTUUeCKHMe DUCKU MpPU TPOM3BOACTBe 37eKTpo3Hepruu. KynbTypa
WCII0/Tb30BaHUSI 3/IEKTPOSHEPT UM B TIOBCETHEBHOM >KU3HU.

TexHrueckue yCTPOMCTBA Y MpPAKTAUeCKOe TpHMeHeHWe: 3J1eKTPUUYeCKUM
3BOHOK, F'€éHepaTop NepeMeHHOr 0 TOKa, JIMHUU 3JIeKTporiepeiauy.

Llemoncmpayuu
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ViccnemoBaHve TlapamMeTpoB KoyiebaTenbHOM CHCTEMBbI (TIPY)KUHHBIM WM
MaTeMaTUYeCKUN MasiTHUK).

HabJttojeHue 3aTyxarommx Koie0aHui.

WccnenoBaHye CBOMCTB BBIHYK€HHBIX KOJleOaHHUH.

HabntomeHre pe3oHaHca.

CB00OO/IHBIE 3/IEKTPOMAarHUTHbIE KOJiebaHusl.

OcuunorpaMMbl (3aBUCMMOCTH CUJ/IbI TOKA M HaNpsDKeHUsI OT BpeMeHM) [I/1si
3/IeKTPOMarHUTHBIX KOieOaHUiA.

Pe3oHaHC mnpu 1ocaefj0BaTe/IbHOM — COeJVUHEHWM Ppe3rCTOpa, KaTyLIK!
VH/JYKTUBHOCTHU Y KOHJIeHCaTopa.

Mopenb TMHUM 3/IeKTPOIIepejaun.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

VccnenoBaHe 3aBUCHUMOCTH TIePUOZiA MasibIX KosjebaHui Tpy3a Ha HUTU OT
JJTUHBI HUTU U MacChl Tpy3a.

VccnemoBaHue riepeMeHHOr0 TOKA B L|eIY U3 MOC/Iej0BaTe/IbHO COeVHEHHBIX
KOH/IEHCATOpa, KaTyIIK! U Pe3uCTopa.

Tema 2. MexaHuuecKue u 3/1eKIMpoMazHuUImHble 80/1Hbl

MexaHuueckue BOJIHBI, YCJI0BUSI pacnpoctpaHenusi. [lepuog. CkopocTb
pacnpocTpaHeHWsi YW JjWHA BOJHBL. [lomepeuHble W MPOJAO/IbHBIE  BOJHBIL
WHuTepdepenus 1 AudpakLys MexaHu4eCK1UX BOJIH.

3Byk. CKopocTb 3ByKa. '/poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONeKTPOMarHWTHbIe BOJIHBI. Y CJIOBUSI U3/TyUYeHUs] 3JIeKTPOMArHUTHBIX BOJIH.
B3avmuasi opuentauus BekTopoB E, B, V B 3nekrpomarHutHOM BojiHe. CBOMCTBa
3/IeKTPOMarHUTHBIX BOJIH: OTPa)kKeHWe, TIpesioM/ieHue, TOospu3alus, AUQpaKius,
nHTepdepeHUsi. CKOPOCTb 3/1IeKTPOMarHUTHBIX BOJTH.

[[Ikana 5/1eKTPOMarHUTHBIX BOJH. [IpyMeHeHHe 371eKTPOMAarHWTHBIX BOJIH B
TeXHUKe U OBITY.

[IpyHLMTBI paiUOCBSA3U U Te/eBUAeHUs. Pagronokanys.

ONeKTPOMAarHUTHOe 3arpsi3HeHNe OKPY Karoller Cpe/ibl.

TexHrWUueckue YCTPOMCTBA U TMpPaKTUUYeCKOe TIpUMeHeHHe: My3bIKaJbHbIe
WHCTPYMEHThI, y/IbTPa3ByYKOBas /JUarHOCTMKA B TeXHUWKe W MeJWlIUHe, pafap,
pPaZIMOTIPUEMHUK, Te/IeBU30D, aHTeHHa, TenedoH, CBU-neus.

Llemoncmpayuu

Ob6pa3oBaHue U pacrpocTpaHeHUe MoTNepeyHbIX U MPOJ0JIbHBIX BOJIH.

Kone6mtoiiieecst Tesio Kak MCTOYHUK 3BYKa.

Habtto/jeHure oTpaykeHus ¥ MpeioM/IeHUsI MeXaHUUeCKUX BOJIH.

HabstojeHme nHTepdepeHidy U AudpaKiiyd MeXaHUUeCKHUX BOJTH.

3BYKOBOW pe30HaHC.

HabsofieHre CBSI3M T'POMKOCTH 3BYKa W BBICOTBI TOHA C aMIUIATYOH U
JacTOTOM KoyieOaHWM.

VccnemoBaHne CBOWCTB 3/IEKTPOMAarHUTHBIX BOJIH: OTPa’kKeHHe, TIpeIoM/IeHHe,
nosisipu3aLys, AU pakius, uHTepdepeHLus.

Tema 3. Onmuka

l'eomeTpuueckass onrtvka. [IpsiMo/MHelHOe paclpoCTpaHeHHWe CBeTa B
OJHOPOJHOU cpepie. JIyu cBeTa. TOueUHbIM UCTOUHUK CBeTA.
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OTpaxkeHWe CBeTa. 3aKOHBbI OTpa)keHHUsi cBeTa. [locTpoeHue n300pa’keHUl B
IIJIOCKOM 3€epKarie.

[IpenomneHue cBeta. 3aKOHBI TIpeIOM/IeHHsI CBeTa. AOGCOMIOTHBIN MOKa3aTeslb
npesiomnenus. [lomHoe BHyTpeHHee oTpakeHue. [lpefenbHBIM Yros TOJIHOTO
BHYTPEHHEr0 OTPa’KeHUs.

Hucnepcus ceeta. CrioxkHbINM cocTaB benoro ceeta. LIBer.

Cobuparoliiye U paccenBarolye JMH3bl. TOHKas MH3a. POKyCHOe pacCTOsIHUe
W ONTUYecKasi Cuja TOHKOM suH3bl. [TocTpoeHue n306pakeHUit B coOMparoIUX U
paccerBaroLMX JUH3aX. POpMyJia TOHKOU JIMH3bL. Y BeIudeHue, faBaeMoe JIMH30MU.

[Ipefenbl MPUMEHUMOCTH TeOMEeTPUYECKOM OITHKH.

BonHoBasi onTtuka. WHTepdepeHiusi cBeTa. KorepeHTHble HCTOUYHUKMU.
YcioBusi HabMIOZEHUST MAaKCUMYMOB 1 MUHUMYMOB B MHTep(epeHI[MOHHON KapTHHe
OT ABYX CUH(Aa3HbIX KOT€PEeHTHbIX UCTOUHHKOB.

Oudpakius ceeta. [udpakijoHHas peléTka. Y cioBre Hab/io/[eHus T/IaBHBIX
MakCUMYMOB TMpHW TaJleHWd MOHOXPOMaTUUeCKOro cBeTa Ha AupaKIMOHHYIO
PeLLETKY.

[Tonapusanus ceera.

TexHrUueckue yCTPOMCTBA UM MpPAKTHYECKOe TIPUMEHEeHWe: OUKM, Jyma,
doToanmapaT, MPOEKIIMOHHBIN arrapaT, MUKPOCKOT, Te/IeCKOIl, BOJIOKOHHAsl ONTHKA,
Av(paKLMOHHAs PelIéTKa, MOsIPOr,.

Llemoncmpayuu

[IpsAMOIMHEHOe pacrpoCTpaHeHWe, OTpakeHWe U TIpeJIOMJ/IEHWe CBeTa.
OnTuueckrie IpUOOPHI.

[TosHOe BHyTpeHHee oTpakeHue. Mozesb CBeTOBO/A.

VccnenoBadue CBONCTB n300pa>keHU B JTMH3aX.

Mogenu MUKPOCKOIIa, TeJIeCKora.

Habmonenue natepdepeHLIMU CBeTa.

Habmonenue qudpakiyy cBeTa.

HabmntoieHue [ucriepcuu CBeTa.

[TonyueHue crieKTpa C TIOMOIIbIO PU3MBI.

[TonyueHue crieKTpa C TIOMOIIIbIO JUMPPAKIIMOHHON PEIETKU.

HabstojeHue nossipy3aly CBeTa.

YueHuueckull 3kcnepumeHm, 1abopamopHble pabombl

W3mepeHue rokasareJisi peioM/IeHUsI CTeK/Ia.

WccnenoBaHue cBONCTB n300paXkeHn B JTMH3aX.

Habmtomenue aucriepcyu CBeTa.

Pa3pen 6. OcHOBBI crieliia/IbHON TeOPHH OTHOCUTE/IbHOCTH

['paHULIBI IPUMEHUMOCTH KJIaCCUYECKOW MeXaHUKU. [1ocTynaTel cnelyaabHON
TEOPUM OTHOCUTETBbHOCTH: WUHBAPUAHTHOCTb MOAYJ/SI CKOPDOCTA CBeTa B BaKyyMe,
TIPUHLIAIT OTHOCUTE/IbHOCTH DUHIITENHA.

OTHOCHUTE/ILHOCTh OJJHOBPEMEHHOCTH. 3ame/l/ieHre BpeMeHUW Y COKpallleHHe
JTUHBI.

OHeprusi U UMIYJIbC PeIsiTUBUCTCKOW YaCTHULIBI.

CBsi3b MacChl C 3Hepruel U UMIYyJbCOM PeISSTUBUCTCKOW YaCTHUIbl. DHEPrus
TIOKOS.
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Pa3pgen 7. KBanToBas ¢u3uka

Tema 1. Dn1emeHmMbl KBAHNMOGOU ONMUKU

®otonbl. Popmyna [11aHka cBsi3u 3Hepruu GOTOHA C €r0 YaCTOTOM. DHeprus U
VMITyJIbC (DOTOHA.

OTtkpbiTHe U uccnenoBanre Gotodddekra. OnbiTel A. I'. CTo/eTOBa. 3aKOHBI
doTtosddekra. YpaBHeHue OuHIITeWHa M1 (Porosddekrta. «KpacHas rpaHuLa»
dboToaddekTa.

HaBnenue ceeta. OnbiThl [1. H. JIeGezneBa.

XUMHUYeCKoe JelCTBUe CBeTa.

TexHuueckue yCTPOWCTBA W MpPAKTHUYeCKOe TpuUMeHeHHe: (HOTO3/1eMEHT,
doTomaTumk, comHeuHasi 6aTapesi, CBeTOAUO/,

Llemoncmpayuu

®oT03¢(deKT Ha yCTaHOBKEe C LIMHKOBOW IJTaCTUHOM.

WccnenoBaHue 3aKOHOB BHelTHero hoTo3ddekra.

CeeToauos,.

CostHeuHasi OaTapesi.

Tema 2. CmpoeHue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopza mo pacCessHUIO O -UaCTHL.
[TnanetapHas mozenb atoMa. [loctynarsl bopa. M3nyuenue u normnorjeHre (OTOHOB
TIpU Mepexo/ie aToMa C OJHOT0 YPOBHS SHepruu Ha Apyrou. Buapel ciektpoB. CrieKTp
YPOBHEM SHePIUM aToMa BOZOpOZa.

BosiHOBBIE cBoOMCTBa 4yacTtul. BosHbl e bpoussa. KoprycKynsipHO-BOJTHOBOU
Zlyau3M.

CrOHTaHHOe U BBIHYK/IEHHOE HU3/TyUeHue.

TexHrWUueckue yCTPOWCTBA W MPAKTAYECKOe TIPUMEHEHUEe: CIIeKTPaJIbHbIU
aHam3 (CreKTPOCKOI), Jia3ep, KBAHTOBBIUM KOMITbIOTED.

LlemoHcmpayuu

Mogens onbita Pe3epdoppa.

OmnpepenieHye [JIMHBI BOJIHBI J1a3epa.

HabstojeHue TMHeuaThIX ClIeKTPOB U3/TyUeHUsl.

Jlasep.

YueHuuecKuli 5kcnepumeHm, aabopamopHble pabombl

HabstojeHue TMHeuaToro criekTpa.

Tema 3. AmomHoe 510po

OKCIIePUMEHTHI, [JOKa3bIBaKIUe CJIOKHOCTb CTpoeHus szapa. OTKpbITHe
paauroakTuBHOCTU. OmnbIThl Pe3epdopsa mo omnpesie/ieHUI0 COCTaBa paZiOaKTUBHOTO
n3nyuenusi. CBoticTBa anbda-, 6eTa-, raMMa-u3nyueHus. BivsiHe paguoakKTUBHOCTH
Ha >KVBbI€ OPTaHU3MBI.

OTKpbITHE TIPOTOHa W HeWTpoHa. HykioHHas mogenb sgpa ['efizeHb6epra—
VBaHeHKo. 3apsz sapa. Maccosoe unciio sgpa. M30Tomsl.

Anbda-pacrias. ONeKTPOHHBIM U TIO3UTPOHHBIM  OeTa-pacmag. ['amma-
M3JlydyeHre. 3aKOH paJjM0aKTHBHOIO pacrnaza.

OHeprusi CBSI3U HYKJIOHOB B sifipe. flziepHbie cuiibl. JledeKT Macchl sifipa.

SAnepHble peakuuu. [lenenue u cUHTe3 sifiep.
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Slmepnbiii peakTop. TepmosigepHbiii cuHTe3. [IpobremMbl W TIEePCIIEKTUBbI
sIePHOM SHEePreTUKU. DKOJIOTUUeCKUe acCIeKThl siePHOM SHEPreTHUKH.

DneMeHTapHbIe YacTULbl. OTKPBITHE MMO3UTPOHA.

MeTobl HaO/TIO/IEHHUST M PETUCTPALM 37IeMeHTapHBIX UaCTHI].

dyHaMeHTaIbHbIe B3auMO/eHCTBUS. EAMHCTBO (hr3nuecKor KapTUHBI MUpa.

TexHrueckue yCTPOMCTBA M IMpPAaKTUUYECKOe TPUMEHeHUe: [03UMeTp, Kamepa
BunbcoHa, siiepHblid peakTop, aToMHasi bomba.

Lemoncmpayuu

CuéTUrK MOHU3HPYIOLLKUX YaCTHLI.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

VccnepoBaHue TpeKOB yacTul] (10 TOTOBBIM (hoTOrpadusim).

Pa3pen 8. D/1eMeHTbl aCTPOHOMMH M acTPOPU3UKU

OTarbl pa3BUTHS acTpoHOMUU. [IpHKiagHOe ¥ MUPOBO33pEeHUeCKOe 3HaueHue
aCTPOHOMUH.

Bupg 3Bé3gHoro Heba. Co3Be3aus, spKue 3BE3/bI, IJIAaHETHI, WX BUAUMOE
JBIDKEHUeE.

ConHeyHas cucTema.

Connue. ConHeuHass akTUBHOCTb. McTouHuK »>Hepruu CosHLia U 3BE3[.
3BEé3/bl, UX OCHOBHbIe XapaKTepPUCTHUKU. [lMarpamMma «CreKTpa/ibHbIM KJjacC —
CBeTUMOCTb». 3BE3/Ibl TJIABHOM TIOC/e[0BaTebHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb» [JIS1 3BE3]] [JIaBHOW 10C/Iej0BaTe/IbHOCTA. BHyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIe Mpe/CTaBlIeHUs O MPOUCXOXKAEHUH W 3BosoLmu ConHIa M 3BE3[.
OTaribl JKU3HU 3BE3I.

Mineunbii [lyte — Hamia ['anaktuka. Ilonokenuwe u paBwkeHue CosHIA B
lanakTrke. Turel ranakTtuk. PaguorasakTuku U KBasapbl. UépHble ABIPHI B fApax
rajakTHK.

Bcenennas. Paciipenne BcenenHoi. 3akoH Xa006sa. Pa3beranuve ramaakTHK.
Teopus bonblioro B3peiBa. PejlukTOBOE U3/TyUyeHue.

MacitabHast ctpykrypa BeesenHoii. MeTaranakTHka.

HepertiéHnabie TIpo0/ieMbl aCTPOHOMHUH.

YueHuueckue Hab00eHus

HabntoseHnsi HeBOOPYKEHHBIM TJ/1a30M C HWCIIO/b30BaHUEM KOMITbIOTEPHBIX
TIPUJIO’KEHUI [I7Is1 oTipefiesieHusl TOsoxKeHus HeOeCHbIX 00BeKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHbIe co3Be3us1 CeBepHOro MoJyliapus U sipkre 3BE3/bl.

Habstoenust B Tesieckorn JIyHbl, riaHeT, MaeuHoro ITyTu.

O06o0mIaromiee MOBTOpeHUE

Ponb (u3WKM UM acTPOHOMUM B SKOHOMHUYECKOH, TEeXHOJOTMYeCcKOoMu,
COLIMA/ILHOM U 3TUUeCKOl cdepax AesiTelbHOCTH YesioBeKa, PoJib U MecTo (hU3UKU U
aCTPOHOMUM B COBPEMEHHOI HayyHOW KapTHWHe MUpa, POJib (PU3UUeCKOW Teopuu B
(OpMHUpOBaHMH TIpe/ICTaBlIeHU 0 (M3UUEeCKOW KapThHe MHpa, MeCTO (PU3NYecKon
KapTHHBI MHMpa B 00I1[eM psily COBPEMEHHBIX eCTeCTBeHHO-HAayUHBIX Mpe/CTaB/IeHNN
0 Tpypoze.

MexnpejMeTHbIe CBA3H
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W3yuenre kKypca ¢u3uku 6a30Boro ypoBHs B 11 Kjacce OCYIeCTBJISIETCS C
YUYETOM COZEp’KaTe/bHbIX MEXIPeJMETHbIX CBSI3eM C KypcamMu MaTeMaTHKH,
buonoruu, XMUMUH, Teorpadyy ¥ TEXHOJIOTHH.

MedcnpeOmemHble noHsimusi, CBS3aHHble C W3yUYeHHWEM METOJO0B HAay4yHOTO
MO3HAHUS: sIBJIeHWEe, HayuHbIM (akT, TUMNoTe3a, (U3WUecKasi BeJIMUMHA, 3aKOH,
Teopusi, HabIroZieHre, YKCTIeEPUMEHT, MO/Ie/TMPOBaHKe, MO/Ie/Tb, N3MepeHHe.

Mamemamuka: pellieHue  CUCTeMbl  YpaBHEHHW,  TPUTOHOMeTpUUecKue
(YHKIUU: CUHYC, KOCHHYC, TaHTe€HC, KOTaHre€HC, OCHOBHOe TPUTrOHOMEeTpHUYecKoe
TOXIECTBO, BEKTOPbl U UX IPOEKLMU Ha OCHA KOODAUHAT, CJIO)KeHHWe BEeKTODOB,
MPOM3BO/IHbIE 3/IeMeHTAapHBbIX (DYHKLWN, TPU3HAKU TI0/j00Ms Tpeyro/ibHUKOB,
orpeiesieHHe TIJIO[AAN TIOCKUX GUryp u o6béma Ter.

Buonoeusi: s/ieKTpuUeckre sIBJeHHsST B JKUBOM Tpupoje, KosebaTenbHbIe
JIBWDKEHUSI B JKUBOM MPUPOJie, ONTHUYECKHe SIBJeHWsS B >XMBOW IpUpO/e, AeuCTBUe
paZiualivy Ha )KMBble OPraHU3MBL.

Xumusi: CTpoeHHWe aTOMOB W MOJIEKYJ/I, KpUCTa//IMyeckass CTPYKTypa TBEPJbIX
Tes, MeXaHW3Mbl 00pa30BaHUs KPUCTA/UTAUECKOU PEIIETKY, CTIeKTPA/IbHBIN aHaH3.

T'eozpaus: marHUTHBIE NOJIFOCa 3eMJIH, 3a/1e)KU MarHUTHBIX Py/l, (DOTOCHEMKaA
3eMHOU MOBEPXHOCTH, Mpe/ICKa3aHue 3eMJIeTPSICEHUM.

TexHono2uA: MAHUM  SJIeKTporiepe/iau, TeHepaTOp IlepeMeHHOro  TOKa,
3/IeKTPO/IBUTaTe/lb, WHAYKI[MOHHAs Tieub, pajiap, paJUONpUEMHUK, TeneBU30p,
aHteHHa, TenedoH, CBY-meub, TpOEKLMOHHBIM arapar, BOJOKOHHasl OMNTHKa,
cosiHeuyHas barapesi.

IlnanupyemMbie pe3y/bTaThbl 0CBOEHHsI MPOrpaMMblI 1o (PU3UKe Ha YPOBHE
cpeHero oomero o0pa3oBaHusA

OcBoenune yueOHOro mpeaMera «®Pusnka» Ha ypOBHe cpeaHero o6iiero
obpa3oBanust (0a30BbLIM ypOBEHb) AO/DKHO O0ECITeUHTh [JOCTHXKEHHE CJIeAYHOIINX
JTMYHOCTHBIX, MeTarnpeAMeTHBIX U TTPeIMETHBIX 00pa30BaTe/TbHBIX Pe3y/IbTaToB.

JINYHOCTHBIE pe3y/IbTaThI

JINUHOCTHBIE pe3yJ/bTaThl OCBOeHHUsI yueOHOro mpeamera «PDusnKa» [AODKHbI
OTpa)kaTb TOTOBHOCTH U  CIIOCOOHOCTb  OOyUaroI[UMXCs PYKOBOJCTBOBAThCS
chopMUpOBaHHOM BHYTPeHHel T03uljuell JUYHOCTH, CHUCTeMOM I|eHHOCTHBIX
OpHeHTallU{,  TIO3UTHBHBIX  BHYTPEHHMX  yOeXIeHWi,  COOTBETCTBYIOIIUX
TPAIAI[MOHHBIM 1[€HHOCTSIM POCCHMCKOro 00IecTBa, paciiipeHre >XKU3HEeHHOTO
OMbITa U OMNbITa JeATEeJbHOCTU B TIPOLiecce peaju3alii OCHOBHBIX HamnpaBeHUH
BOCIIUTATE/IbHOU J1eSITeIbHOCTH, B TOM UUCJIE€ B UaCTHU:

1) rpaXkgaHCcKOro BOCIIUTAHUSA:

cchOpMUPOBAHHOCTh TPAKJAHCKOMN TMO3ULIMKU 00yUaroIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO UjieHa POCCHUMCKOT0 00I11eCcTBa;

MIPUHSATAE  TPAJWLIMOHHBIX  OOllleuesioBeYeCKMX  TI'YMaHUCTUYECKUX U
J€EMOKpaTUUeCKUX LIeHHOCTeH;

TOTOBHOCTb BECTHM COBMECTHYIO [esiTelbHOCTb B MHTepecax TIpakJaHCKOTro
o0I11iecTBa, yuaCTBOBaTh B CaMOYIIpaB/ieHU: B 06pa3oBaTe/IbHOM OpraHu3alvy;
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yMeHHe B3auMO/IeliCTBOBATh C COL[Ma/bHbIMU UHCTUTYTaMU B COOTBETCTBUM C
UX (PYHKIUSIMU Y Ha3HauUeHHEeM;

TOTOBHOCTh K T'YMaHUTApHOMN U BOJIOHTEPCKOM /leTe/IbHOCTH;

2) IaTPUOTHUYECKOT0 BOCTIMTAHUS:

cchOpMUPOBAHHOCTh POCCUNCKON I'PaXKJaHCKOW WIeHTUUHOCTH, NTaTPUOTH3Ma;

1[eHHOCTHOe OTHOIIIeHWe K TOCYyJapCTBeHHbIM CHUMBOJIAM, JOCTW)KEHUSM
POCCHUMCKUX YUEHBIX B 00/1aCTH (DU3UKU U TEXHUKWU;

3) AYXOBHO-HPABCTBEHHOT0 BOCITUTAHHSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, STUUECKOT0 ITOBE/IeHHSI;

CIocOOHOCTh OLIeHHMBATh CUTYal[Mi0 U TPUHUMAaTh OCO3HAHHbIE pelleHus,
OpPUEHTHPYSCh Ha MOpajbHO-HPaBCTBEHHbIe HOPMbI M L[€HHOCTH, B TOM UHC/Ie B
JleITeJIbHOCTU YUE€HOTI 0,

0CO3HaHUe JIMYHOTO BKJIaJia B [IOCTPOeHUe YCTOMUMBOTO OyAyIIero;

4) 3cCTeTUYeCKOro BOCIIUTAHMSA:

3CTeTUUeCKOe OTHOIIIeHWe K MUPY, BK/lOUasi 3CTEeTUKY HayuyHOTO TBOPUYECTBa,
npucyiero pusnyeckoi Hayke;

5) TPY/I0BOr0 BOCIIMTaHMSI:

VMHTepeC K pa3MuuHbiM cdepam MpodeccroHalbHONW JesiTeTlbHOCTH, B TOM
yKc/ie CBSI3aHHBIM C (PU3UKOW U TeXHUKOM, yMeHHe COBepIllaTb 0CO3HaHHBINA BbIOOD
Oyayiileii ipodeccuu ¥ peann30BbIBaTh COOCTBEHHbBIE YKU3HEHHBIE TIIaHbl;

TOTOBHOCTh M CITOCOOHOCTh K 00pa3oBaHMIO M CaM000Opa30BaHUIO B 00acTH
(bY3UKY Ha POTSDKEHUH BCer YKU3HU;

6) 3K0/10rHYecKoro BOCIIUTAaHHSA:

c(OpMHUPOBAHHOCTb 3KOJIOTUUECKOW KY/IbTYPhl, OCO3HaHHEe TJI00a/lbHOTO
XapakTepa 3K0JIOTHYeCKUX Tpob/iem;

TJIaHMPOBaHWe U OCYLeCTB/IeHHe eWCTBUM B OKPY)Karollled cpefie Ha OCHOBE
3HaHUS 1ieJiell yCTOMUMBOTO Pa3BUTUS Ue/l0OBeueCTBa;

paciivpeHre OmbiTa JesiTebHOCTA SKOJOTMYecKO HarpaB/eHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) 1leHHOCTH HAayYHOT'0 MO3HAHUSA:

cchOpMUPOBAHHOCThL MUPOBO33PEHUs], COOTBETCTBYIOIIEr0 COBPEMEHHOMY
YPOBHIO pa3BUTHUS (hH3UUECKON HAyKW;

OCO3HaHWe L|eHHOCTM Hay4yHOW JesiTebHOCTH, TOTOBHOCTb B TIpoLiecce
M3yuyeHus1 (PU3KMKKU OCYILEeCTB/ISATh TTPOEKTHYIO U MCC/Ie/0BaTeNbCKYO AesiTeTbHOCThb
VHAVBH/Ya/lbHO U B TPyTIIIe.

MeTtanpeaMeTHbie pe3y/ibTaThl

ITo3HaBaTe/IbHbIE YHHBepCa/IbHbIe yueOHbIe /e CTBUS

Bba3oBble jioruuecKue AeiCTBUA:

camMoCToSITeTbHO  (OpMyJMpOBaTh U aKTyaJlM3UpoOBaTh  Ipo0seMy,
paccMaTpuBaTh €€ BCeCTOPOHHE;

orpe/ieNiaTh lieJd JleITe/IbHOCTH, 3aZlaBaTh MapaMeTpbl U KDUTePUM UX
JOCTVKEHUSI;

BbISIBJIATh 3aKOHOMEPHOCTH Y TIPOTHBOPEUMs B paCCMaTprBaeMbIX (hH3UUeCKUX
SIBJIEHUSIX;
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pa3pabaThiBaTh IIaH pellleHusi MPoOeMbl C YYETOM aHaIu3a HMEROIUXCS
MaTepranbHBIX U HeMaTepHUalbHBIX PeCypPCOB;

BHOCHUTh KOPPEKTHUBBI B [leAT€/TbHOCTh, OL[€HUBAaTh COOTBETCTBHE Pe3y/IbTaTOB
1[eJIsIM, OLIeHWBATb PUCKH TIOC/Ie/ICTBUM esITe/TbHOCTH;

KOODJMHUPOBATh U BBITMIOJHATE PabOTy B YC/IOBHSX peasbHOr0, BUPTYaJbHOTO
1 KOMOWHHMPOBAHHOTO B3aUMO/IECTBYS;

pa3BHBaTh KpeaTUBHOE MBIIIJIEHHE TIPH PeIIeHHH )KU3HEeHHBIX ITPo0ieM.

Ba3oBble Mcc/Iej0BaTe/IbCKHe JJeHCTBUSA:

B/a/leTb HAy4YHOM TepMHUHOJIOTHEH, K/IOUeBbIMU TIOHATHUSMUA W MeTo/aMu
br3rMUecKor HayKy;

BJIafleTb HaBbIKaMU yueOHO-MCC/IeZloBaTeTbCKOW M TTPOEKTHOM JiesiTe/IbHOCTU B
obmacti (GU3UKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSTETHHOMY TIOHCKY
METO/IOB pellleHust 3ajay (PU3NUYeCKOro CO/lep>KaHus, TPUMEHEHHUIO0 pPa3TUuUHBbIX
METO/IOB ITO3HAHHUS;

B/aZIeTb BHUJAMU [IeATeIbHOCTH TI0 TIOJIyUeHHI0O HOBOTO 3HAaHMS, €ro
WHTepIipeTalyd, IpeoOpa30BaHHWI0 W TPUMEHEHWI0 B  Ppa3/MUHbIX  yueOHBIX
CUTYaI[USX, B TOM UHCJIe TIPU CO3/IaHUH YUeOHBIX TIPOEKTOB B 00/1aCTH (hHU3UKH;

BLISIB/IITH  TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajauy,
BBIIBUTaTh THUIIOTE3Y €€ pellleHus], HaXOUTh apI'yMEeHThI /Jis J0Ka3aTe/bCTBa CBOUX
yYTBEPKIEHWUH, 3a/]aBaTh MTapaMeTPbl ¥ KPUTEPHUH PeIIeHHSsT;

aHa/IM3UpOBaTh TOJyueHHble B XO/e pelleHds 3a/laud  pe3y/bTaThl,
KPUTUUECKU OLIeHWBaTh WX JOCTOBEPHOCTb, MPOTHO3MPOBATh U3MeHeHWe B HOBBIX
YCJIOBUSIX;

CTaBUTb W (OpPMy/MpOBaTh COOCTBeHHBbIe 3aZiaud B 00Opa3oBaTe/IbHOU
AesiTe/IbHOCTU, B TOM UKCJIe TIPU W3y4eHUn (DH3UKHY;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OL[eHUBaTh PHOOPETEHHBIH OIIBIT;

yMeTb TIePeHOCUTb 3HaHUsI 10 (u3MKe B TIPaKTHUeCKyl0 00J1acThb
JKU3HeesITe/IbHOCTH;

yMeTb UHTeTPHUPOBaTh 3HAHUS U3 PA3HBIX MPeAMETHBIX 00/1acTel;

BBIIBUTATh HOBBIE H/IeH, TIpe/ijilaraTh OPUTHHAIbHbIE TIOAXO/bI M PEeIIeHusT;

CTaBUTH MPOOIEMBI M 3a/IaUH, [JOMYCKAIOII1e albTePHATUBHBIE PEIIeHHS.

Pabora ¢ uaopmanmeii:

B/afleTb HaBblKaMU TMoydeHUs vH(opMalu (U3UUecKoro cojepkaHusi U3
WCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILeCTB/STh TIOMCK, aHasIu3,
CUCTeMaTH3aldi0 U HWHTEepIpeTaluio WH(POpPMAI[UM pa3udHbIX BUJOB U (Gopm
TIpe/ICTaB/IeHUST;

OLIeHUBATh OCTOBEPHOCTb MH(MOPMaLIUK;

WCTIO/Ib30BaTh  CpeficTBa  MH(OPMALIMOHHBIX W KOMMYHMKAI[MOHHBIX
TE€XHOJIOTMA B peIlleHHHd KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OPraHU3aI[MOHHBIX
3ajau ¢ cobmozeHrieM TpeboOBaHMI 3PTOHOMUKH, TEXHUKH 0e3011aCHOCTH, TUTHEHBI,
pecypcocOepeXxeHUs], TIPAaBOBBIX M 3THYECKHMX HOPM, HOpM HWHGMOpPMAI[MOHHON
0e3011aCHOCTY;

Co3/laBaTh TEKCThI (DHU3UUECKOTO COZEp)KaHHWS B PA3IMUHBIX (opmaTax C
y4ETOM Ha3HaueHus1 UHGOpPMAI[UK M 11eJIeBOM ayJUTOPUH, BLIOHpasi ONMTHMAa/IbHYIO
dbopMy rpezcTaB/ieHUs] U BU3yaTnu3alivu.
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KoMMyHHKaTHBHBIE YHHBEpPCA/IbHbIE YUeOHbIe JJeHCTBUSA:

OCYIIIeCTB/ISATEL 00IIleHre Ha YPOKax (HM3UKHU U BO BHEYPOUHOU JesiTe/IbHOCTH;

pacrio3HaBaTh  TIPEANOCBUIKM  KOH(UIMKTHBIX  CUTyallUli U  CMAr4aTh
KOH(JIVKTBI;

pPa3BEPHYTO U JIOTUYHO M3/araTh CBOK TOYKY 3pPEHHS C HCIOJb30BaHHUEM
SI3bIKOBBIX CPE/ICTB;

MOHMMAaTh M MCIIO/b30BaTh TPEMMYIeCTBAa KOMaH/JHOW W WHWBUAYa/JbHOU
paboThi;

BbLIOMpAaTb TEMAaTUKy M METO/Jbl COBMECTHBIX AEMCTBHUH C YUuéTOM OOIIUX
HMHTepecoB, 1 BO3MOXXHOCTeM KaXK/Ioro ujieHa KOJIJIeKTHBa;

MpUHUMAaTh  1leJidi  COBMECTHOM  [leITe/IbHOCTH,  OpraHW30BbIBaTb U
KOODJWHUPOBAaThb [IeUCTBUSI TI0 €€ JOCTHM)KeHWIO: COCTaB/STh IUJIaH [IeMCTBUM,
pacrpeiefiiTh POJM C YYETOM MHEHMM YUYaCTHHUKOB, OOCYXKJaTb pe3y/bTaThbl
COBMECTHOM paboThI;

OLIeHWBAaTh KaueCTBO CBOEro BK/IAZla M KaXKJOr0 yUaCTHUKA KOMaH/bI B OOIIMiA
pe3y/bTaT 110 pa3paboTaHHBIM KPUTEPUSIM;

rpejjiaraTb HOBbIe TIPOEKTHI, OLIEHWBaThb WJed C TO3ULUA HOBU3HBI,
OPWUTMHAJ/IbHOCTU, MPAaKTUYeCKOW 3HAUMMOCTH;

OCYI[eCTB/ISATh TO3UTUBHOE CTpaTeruuyeckoe TIOBeJeHHe B  Pa3/MUHbIX
CUTYaLUsIX, TIPOSIB/ISITH TBOPUECTBO U BOOOpakeHHe, ObITh MHULIMATHBHBIM.

PerynsiTUBHBIE YHHBEpPCA/IbHbIE YueOHbIe JeiCTBUA

Camoopranu3sanus:

CaMOCTOSITeJTbHO OCYII[eCTB/ISAITh TI03HABATeIbHYIO JesATe/IbHOCTh B 00/1acTu
GU3MKY W aCTPOHOMMWHM, BBISIBISATb TIPOOTEMBI, CTaBUTb HW  (POPMY/IMPOBATh
coOCTBEHHBIE 3a/1aUl;

CaMOCTOSITe/TbHO COCTaBJ/ISITh TUIAH pelIeHusi PAaCYETHBIX M KauyeCTBEHHBIX
3aJa4, TJIaH BBITIOJTHEHUS TTPAKTHUECKOW pabOThI C yUETOM HUMEIOIUXCS PeCcypCoB,
COOCTBEHHBIX BO3MOKHOCTe! U MpeATIoUTeHUI;

JlaBaThb OLIEHKY HOBBIM CUTYaLUsIM;

paciUpsATb paMKU yuebHOro rpeiMeTa Ha OCHOBE JIMUHBIX MperiouTeHu H;

JlenaTh OCO3HAHHBLIM BLIOOpD, apryMeHTHpoBaTh ero, OpaTb Ha ce0s
OTBETCTBEHHOCTh 3a pellleHue;

OlleHWBaTh MPUOOPETEHHBIN OITBIT;

criocoO6cTBOBaTh (hOPMUPOBAHUIO U TPOSIBJIEHHIO SPYAWIMH B 00/1acTH
(13MKY, TTOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTeIbHbIM U KYJIbTYPHbIN YPOBEHD.

CaMOKOHTPO/1b, SMOIMOHA/IbHbIA HHTE/I/IEKT:

JlaBaTh OL[eHKY HOBBIM CHUTYyallisiM, BHOCUTh KOPPEKTUBBLI B [1eSITe/IbHOCT,
OLIeHMBATh COOTBETCTBHE Pe3YJIbTaTOB LIeJISIM;

BJIa/IeTh HaBbIKaMU 03HaBaTe/IbHOM ped/ieKCHY KaK 0CO3HAHUST COBepIiliaeMbIX
JIeWCTBUM Y MBIC/IUTEIBHBIX MPOL[ECCOB, UX Pe3y/IbTaTOB U OCHOBAaHUM;

WCTI0/Tb30BaTh TIPUEMBI pedieKCUU [IIsi OLIEHKW CUTYaIriH, BbIOOpa BEPHOTO
peleHus;

yMeTb OlleHMBaTb PUCKA M CBOEBPEMEHHO TIPUHHMMAaTh peIlleHusi M0 UX
CHWKEHUIO;
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MPUHUMAaTh MOTHMBBI U apryMeHTbl APYTUX TIPH aHajiu3e pe3ysbTaToB
nesiTe/IbHOCTH;

MIPUHUMATh Ce0sl, TOHNUMasi CBOM HeIOCTaTKH M JOCTOMHCTRA;

MPUHUMAaTh MOTHMBBI W apryMeHThl APYTUX TIPH aHaju3e pe3y/abTaToB
NesITe/IbHOCTH;

TIpU3HaBaTh CBOE TTPABO U MPaBO APYTHX Ha OIIMOKU.

B miporjecce AOCTHKEHHS TUUHOCTHBIX Pe3yJ/IbTaTOB OCBOEHUsS ITPOrPaMMBI T10
bu3MKe A8 ypoBHS cpeAHero obOmiero oOpa3oBaHMSI Y 00yuaromuxcs
COBepIIIeHCTBYeTCS 9MOL[MOHATbHBIN VHTEeJI/IeKT, TIpe/InoJiararorui
chOpMHPOBaHHOCTb:

CaMOCO3HaHUsI, BK/IFOUAIOIIEro CrIOCOOHOCTh MOHMMAaTh CBOE SMOLIMOHA/IbHOE
COCTOSIHWe, BHU/IeTb HarpaB/eHUs Pa3BUTHS COOCTBEHHOW 3MOLIMOHA/ILHOUW Cdepsl,
OBITb YBEPEHHBIM B cele;

CaMOperyJ/IMpOBaHusl, BK/IIOYAIOIIEr0 CAMOKOHTPO/b, YMeHHe TPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBeJleHHWEe, CIIOCOOHOCTh  aZfaNTHPOBATBCA K
IMOIL[MOHAILHBIM W3MEeHEHUSIM U TIPOSIBISITh THOKOCTD, OBITh OTKPBITHIM HOBOMY;;

BHYTpeHHEH MOTHBAlM{, BK/IIOUAIOIeM CTpemsieHHe K JOCTYDKeHWIO e/ U
yCrexy, ONTHUMH3M, WHHUIIMAaTHBHOCTh, YMEHHe [IelCTBOBaTb HCXOAS W3 CBOMX
BO3MO>KHOCTeH;

9MIATHUH, BKJIIOUAIOIEN CITOCOOHOCTb MOHWUMATh SMOIJMOHATBHOE COCTOSTHHE
APYTUX, YUUTHIBATh €r0 MPU OCYIeCTB/IeHUH 00IeHUs], CTOCOOHOCTh K COUYBCTBUIO
Y COTepe’KUBaHUIO;

CoLlMaIbHBIX HABBIKOB, BK/TFOYAOIMX CTIOCOOHOCTH BBICTpAaMBaTh OTHOIIIEHUS
C IPYTUMH JIFOJbMH, 3a00TUTHCS, TIPOSIB/IATH MHTEPeC U pa3peliaTb KOHMIUKTHI.

IIpesmeTHbIe pe3y/IbTaThI

K xoniry obyuenusiB 10 KmaccempeaMeTHble pe3ybTaThl Ha 0a30BOM ypOBHE
JO/DKHBI OTPaXkKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUaIOIUXCsl YMEeHUA:

JIeMOHCTPUPOBaTh Ha TIpUMepax poib U MecTo (U3UKKH B (POPMHUPOBAHUU
COBPEMEHHOM HAay4yHOM KapTHHbI MHpa, B pPa3BUTUA COBPEMEHHOM TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKOU JlesiTe/IbHOCTH JTF0/Iel;

YUUTBIBAaTb TPAHULbl TMPUMEHEHHsS U3yYeHHbIX (U3NUeCKUX MO/eJeu:
MaTepHuasibHasi TOUKa, WHepI[Ma/ibHasi CUCcTeMa OTCuéTa, abCOMIOTHO TBEpZOE TeJlo,
WJieanbHbIM ra3, MOJieJId CTPOEHMsI Ta30B, >KUAKOCTEHW W TBEPABIX Tes, TOUYEUHbIN
3JIeKTPUYECKUM 3apsi[| TIpU pellieHuH (pU3nuecKux 3aziay;

pacrio3HaBaTh (u3nueckue siBjieHHs1 (TTPOLleCChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MeXaHWKH, MOJIEKY/ISIDHO-KUHETUUECKOW TeOpUM CTPOEHUsl BellecTBa U
3JIeKTPOJAVUHAMUKM: PAaBHOMEDHOe W PaBHOYCKOPEHHOe MPSMOJIMHEMHOe [BVKeHHe,
cB00OO/IHOE Ta/ieHue TeJl, ABW)KeHHe TI0 OKPY>KHOCTU, WHEePLIYsl, B3aUMO/eiCTBHe Te,
muddysusi, OpOyHOBCKOe [BW)KEHHEe, CTPOeHHe J>KUAKOCTeM U TBEDABIX Te,
n3MeHeHHe OObEMa Tes TPU HarpeBaHWU (OXJIaKIEHWH), TEIVIOBOe paBHOBecHe,
VCTapeHye, KOHJeHCalus, T[UlaBjeHue, KpUCTa/yIu3alus, KUIleHWe, BJIa)KHOCTb
BO3/1yXa, MOBBIIIEHVE [JaB/IeHUs] Ta3a NPU €ero HarpeBaHUM B 3aKPbITOM COCY/Ze, CBS3b
MeXKJy TlapaMeTpaMM COCTOSIHMSI Ta3a B M30MpoLeccax, 3/eKTpu3alus Tel,
B3aMMO/IeICTBUE 3apS/IOB;
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OMMChIBaTh MeXaHHWUeCKoe JBW)KeHHe, WCMOJb3ys (u3nuecKde Be/UMUHHBI:
KOOp/WHaTa, IyTh, [lepeMellieHre, CKOPOCTb, YCKOpeHHe, Macca TeJsia, CUja, UMITYyJIbC
Tesla, KWHETHYeCKasi SHEeprus, IIOTeHIWa/lbHas SHeprus, MexaHuueckas pabora,
MeXaHhuecKasi MOIHOCTb; MPU OMUCAHWW TMPaBWIbHO TPAKTOBaThb (PHU3UUECKUU
CMBIC/T UCITO/Tb3YEeMbIX BeJTUUMH, X 0003HaUeHHWS W eJUHUIIbI, HAXOAUTb (hOPMYIIbI,
CBSI3bIBAIOIIME NAHHYIO (PU3NUECKYIO BeJIMUMHY C APYTMMU BeJTMUUHAMU;

OMUChIBaTh H3yUeHHble TerJIOBble CBOMCTBA TeJl U TeIUIOBbIe SIBJEHUS,
WCTONb3ysd (Gu3Mueckue Be/JIMUMHBI: JlaBJieHWe ra3a, TeMIlepaTtypa, CpefHsis
KMHeTUYeCKasi SHEepryus XaoTHMYEeCKOrOo [JBW)KEHUsI MOJIeKYJ, CpeJHeKBaJpaThuHast
CKOPOCTb MOJIEKY/, KOJIMUeCTBO TEIIOThI, BHYTPeHHss SHeprusi, pabora rasa,
KO3(PhULIMeHT T0/Ie3HOT0 JIeMCTBHS  TeIVIOBOI'O JBUTAaTesis; TIIpA  OMHCAHUU
MpaBUWIbHO TpPaKTOBaThb (DM3UYECKUM CMBIC/T HCIIOMb3yeMbIX BeIWUMH, UX
0003HaueHUsT ¥ eIMHUIIBI, HAXOAUTH (hOPMYJIbI, CBSA3BIBAOIINE AAHHYIO (DU3UUYECKYIO
BeJIMUVHY C APYTMMHU BeJIMUMHAM;

OMUCHIBaTh U3yUYeHHbIE 3/IeKTPUUeCKUEe CBOMCTBA BELECTBA U 3/I€KTpUUECKHe
siBlieHUs1 (MPOLIeCChI), UCMOJb3ysl (pU3NYEeCKHe Be/IMUWHBI: 3JIeKTPUUYECKUM 3apsif,
3J7IeKTPUUECKOe T10Jie, HarpsOKEHHOCTb T0JIs, TIOTeHLMas, Pa3sHOCTb IOTeHL[HasIoB;
TIpU OTNKMCAHWM MPAaBUWIbHO TPAKTOBATh (PU3NUECKUI CMBIC/I UCTIO/Ib3yeMbIX BeJIUUWH,
ux o0003HaueHWs U eJUHUIILI; yKa3biBaTh (OPMYJIbI, CBs3bIBAIOIME JaHHYHO
(bU3MUeCKy0 BeJTMUMHY C IDYTUMU BeJIMUMHAMU;

aHa/IM3upoBaTh (hU3rMUecKue TIPOLIeCChl U SIBJIeHUs, MCIOMb3ys (U3nUecKue
3aKOHBbI U TIPDUHLIUIIBI: 3aKOH BCEMMPHOro TsarorteHusd, I, II u 11l 3akoHbl HbrOTOHa,
3aKOH COXpaHeHMUsI MeXaHWYeCKOW SHepPruu, 3aKOH COXpaHeHMsl UMIMYJ/bCa, TIPUHLIUI
CyMNeprio3ullii CW, TIPUHLMITI PaBHOMPAaBUSI WHEpPLMAJbHBIX CHCTEM OTCUéTa,
MOJIeKY/ISIPHO-KUHETUUECKYI0 TeOPUI0 CTPOEHHS BelleCTBa, Ta30Bble 3aKOHbBI, CBSI3b
cpefHel KUHETHYeCKOW JSHEepruM TeTUIOBOTO [BIKEHHS MOJIEKY/1 C abComoTHOMN
TeMIepaTypou, MepBbIkd 3aKOH TeEPMOJAUHAMHUKM, 3aKOH COXPaHEHUs 3JIeKTPUYECKOro
3apsza, 3akoH KysioHa, Mpy 5TOM pa3nuyaTh CJIOBECHYHO (POPMYJIMPOBKY 3aKOHa, ero
MaTeMaTUUeCKoe BbIpa)KeHHe U YCI0BUs (TpaHuIlbl, 00/1aCTH) MPUMEHHUMOCTH;

OO0BSICHITH OCHOBHBIE TIPUHLIUIIBI eMCTBUSI MAIlliH, IPUOOPOB M TEXHUUECKUX
YCTPOMCTB; pa3nuuaTh YCAOBUSI UX 0€30IacHOTO HCII0/bh30BaHUs B IMOBCEIHEBHOM
>KH3HY;

BBITIO/IHSITb 9KCIIEPUMEHThI 10 HCC/IeJ0BaHUI0 (U3MUYECKUX SIBJIEGHUM U
TPOLIECCOB C MCIIO/b30BAHUEM TMPSIMbIX, W KOCBEHHbIX W3MEpeHWH, MpPU 35TOM
dbopmynupoBath 1pobsiemMy/3ajauy ¥ TANOTe3y yueOHOro 3KCriepuMeHTa, cobupaThb
YCTAaHOBKY W3 TIPE/IJIOKEHHOTO 000pYyI0BaHMS, TIPOBOAUTE OMBIT U (hOPMY/IMPOBATh
BbIBO/IbI;

OCYIIEeCTB/ISITh MpsIMble U KOCBEHHble M3MepeHUs (PU3NUYecKrUx BeUUWH, MpU
3TOM BBLIOMpATh OINTHUMAJIbHBINA CIIOCOO HW3MepeHUsT W HCIIO/Ib30BaTh H3BECTHHIE
MeTO/bI OLIEHKH TMOTPEIHOCTeN U3MepeHUl;

WCC/Ie[JOBaTb  3aBUCUMOCTH  MeXAYy  (U3NUeCKMMU  BeJIMUMHAMM  C
WCIIO/Tb30BaHWEM TIPSIMBIX UW3MEpPeHUM, TPU 3TOM KOHCTPYUPOBaTh YCTaHOBKY,
(UKCHUpOBaTh pe3y/bTaThbl TTOYUeHHOW 3aBUCHMOCTU (DU3MUYECKUX BeJIMUMH B BU/E
Tabnuil ¥ rpaduKOB, Zie/iaTh BLIBO/BI 110 pe3y/ibTaTaM HCCe0BaHMS;
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cobmofiaTh TMpaBuia 6e30MacHOr0 TpyZAa TpY MPOBeIeHHWH WCCIeI0BaHUMN B
paMKax y4yeOHOro SKCreprMeHTa, YyueOHO-MCC/Ie[joBaTeIbCKOM U TPOeKTHOU
JesITeIbHOCTU € UCII0J/Ib30BaHUEM HW3MepUTe/IbHBIX YCTPOMCTB U J1abopaToOpHOTo
o0opy/1oBaHus;

peliatb pacyéTHble 3a7aud C $BHO 3aJlaHHOW (PU3WUYECKOHM MOJEJbO,
WCTO/b3ysl (pr3nuecKre 3aKOHbI M TIPUHLIMIIBI, HA OCHOBE aHajM3a yC/IOBUS 3alauu
BbIOMpaTh (H3UUECKYI0 MOJefb, BbIZIEJIATh (U3NUecKre BeIUUMHbI U (HOPMYJIbI,
HeoOXoAuMble [Jisi e€ pellleHus, TPOBOAUTb DPACUéTbl M OLIEHWBATh peaTbHOCTh
MOJIyYeHHOTr0 3HaueHUs1 (PU3UUeCKOW BeJIMYMHBbI;

pelllaTh KaueCTBeHHbIe 3aJjauM: BbICTPauMBaTh JIOTMYECKH HEMPOTHMBOPEUMBYIO
L[ETIOUKY pacCy>X/leHhd C OMNOpOM Ha W3yueHHble 3aKOHbI, 3aKOHOMEDHOCTU U
dbu3nuecKue siB/IeHNs;

WCTI0JTb30BaTh TIPU PellleHrH yueOHbBIX 3a7jlau cOBpeMeHHble HH(OpMalliOHHbIe
TeXHOJIOTUUA JJIsi TIOWCKA, CTPYKTYpUPOBaHUsl, WHTEeprpeTaldd W TIpe/iCTaB/IeHUs
yueOHOW ¥ HAyUHO-TIOMY/SIPHOM wuHGMOpMAalM, TOMyYeHHONH W3 pa3/IMUHBbIX
VMCTOYHUKOB, KPUTUUYECKH aHa/IM3MPOBATh M0J/lyyaeMyr0 UH(POpPMaLUIO;

TIPUBO/IUTH TIPUMEPBI BK/Ia/la POCCUHCKUX M 3apYOEXKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKu, 00bsCHeHUe MPOLIeCCOB OKPY’Karolllero MUpa, B Pa3BUTHE TEXHUKHU
1 TeXHOJIOTHH;

WCT0JTb30BaTh TeopeTHyecKre 3HaHUs 110 (r3UKe B TIOBCEJHEBHOM YKU3HU [I/IsT
obecrieuenusi 6Ge3omacHocTd mipu obpaitieHMM C TIpUbopaMM U TeXHUUeCKUMH
yCTPOMCTBAMHU, AJi1 COXPAHEHHsl 3[J0POBbSi U COOJIIO/IeHUsT HOPM 3KOJI0rMUecKoro
TOBe/IeHUs B OKPYKarollel cpejie;

paboTatb B Tpymme C BBIIOJIHEHWEM pa3/WYHbIX COLMAIBHBIX pOJieH,
TJIaHApPOBaTh paboTy TpyMIbl, paloHAIbHO PpacIpefiensiTh 00s3aHHOCTU U
MJIAHUPOBATh [1eATe/IbHOCTh B HECTaHJapTHBIX CUTYyalusiX, a/leKBaTHO OLIeHUBaTh
BKJIa/l K&XX/IOTO U3 YUaCTHUKOB TPYTIIBI B PellieHre pacCMaTprBaeMoi pobieMbl.

K koHily obyuenusiB 11 KiaccernpeaMeTHble pe3y/ibTaThl Ha 6a30BOM ypoBHe
JIOJDKHBI OTPaXKaTh ChOPMHUPOBAHHOCTD Y 00YUaIOIUXCsl YMEHHH:

JIeMOHCTPUPOBaTh Ha TIpUMepax polb U MecTo GHU3UKKA B (POpMHUPOBaHUH
COBpPEMEHHOM Hay4HOM KapTMHbI MWpa, B pa3BUTHHM COBDEMEHHOW TeXHUKU U
TEXHOJIOTMH, B TIPAKTUUECKOW JeATeJbHOCTUA JIO/EeH, LeJ0CTHOCTb U €JUHCTBO
dbu3rMuecKor KapTUHbI MUPa;

YUUTHIBaTh TpaHULIbl TMpPUMEHEeHUs] U3yUeHHbIX (PU3NUYeCKUX Mo/ienei:
TOUEUHBIN 3/IeKTPUUYECKUW 3apsifi, Tyu CBeTa, TOUEUHBbIM UCTOYHUK CBeTa, sifiepHasi
MO/ie/ib aTOMa, HYKJIOHHasi MO/ieJ/ib aTOMHOTO sifipa TIpU peliieHur Ghr3nuecKux 3a/au;

pacrio3HaBath (u3nuecKue siBjieHUs (MPOLIECChI) U OOBSICHATH WX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKU W KBAaHTOBOM (PU3WKU: 37eKTpUuUeckasi MpOBOAUMOCTD,
TeIJIOBOe, CBETOBOE, XMMUUECKOEe, MarHUTHOE [EeUCTBUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, 3/IeKTPOMarHUTHasi UHAYKLIUS, eliCTBUe MarHUTHOT'O TI0Jisl Ha MPOBOAHUK
C TOKOM W [JBWKYIU[UHCS 3apsijl, 3/IeKTPOMarHUTHbIe KOie0aHWUS W BOJIHBI,
NIpSIMOJTMHEHOe pacrnpocTpaHeHue CBeTa, OTpakeHwue, TipeJIoOMJ/IEHHE,
vHTepdepeHIusl, AUGpPaKLUs U TOAspU3alusl CBeTa, JUCIepCUs  CBeTa,
doToannekTpuueckuii 3¢ddekT (hoTosddekT), cBeTOBOe AaBieHHe, BO3HUKHOBEHHE
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MMHeMUaToro CrekKTpa aromMa BOJOpO/ila, eCTeCTBeHHasi U MCKYCCTBEHHast
Pa/IMOAKTUBHOCTD;

OIMMCBLIBaTh W3y4YeHHbIe CBOWCTBA BelrjecTBa (3/IeKTpUUECKHe, MarHUTHBIE,
OITHUYeCKHe, 37IeKTPUUECKYH0 TIPOBOAUMOCTh Pa3/IMUHbIX CPejl) U 3/IeKTPOMarHUTHbIE
sB/IeHUsT (TIPOLeCChI), WCTIOB3ysl (PU3NUeCcKre BeMUMHBI: JIEKTPUUECKUM 3apsi,
CWla TOKa, 37IeKTpPUUeCcKoe HarpspKeHHe, 3/IeKTPUYecKoe COTIPOTHB/IEHUE, Pa3HOCTh
TOTEHI[A/IOB, 37eKTPOBIIKYIIIasl CHla, paboTa TOKa, MHAYKIMS MarHATHOTO TIOJIS,
cuia Amnepa, cuna JlopeHiia, MHIYKTUBHOCTD KaTYILIKW, SHEPIUs JIeKTPUUEeCKOro U
MarHUTHOTO TI0JIel, TIepuo/, U YacToTa KosiebaHuii B KojiebaTelbHOM KOHTYpe, 3apsi/,
Y CH/a TOKa B TIpOL[ecce rapMOHUUECKUX 3/IeKTPOMarHUTHLIX KosiebaHui, (hoKycHoe
pacCcTOsTHUe W OINTHWYecKasi CWia JIMH3bI, MPU OINHCAaHWM TPaBUIbHO TPAKTOBATh
bu3nUecKuii CMBIC/T HWCIOJIb3yeMbIX BeJWUYMH, WX 0003HaueHWs U eJUHMUIIbI,
yKa3biBaTb (OPMYJIbI, CBSI3bIBAIOIMe AAHHYIO (H3WUYECKYH0 BEJUUYUHY C APYTUMH
Be/TMUMHaMU;

OIMMCBHIBaTh W3y4YeHHbIe KBAHTOBBbIE SIBJIEHUS U TIPOLIECCHI, HCIIOIb3ys
bHu3MUeCcKre BeTMUHUHBL: CKOPOCTh 3/IEKTPOMAarHUTHBIX BOJTH, [JIMHA BOJIHBI U YaCTOTa
CBeTa, SHEPrUsl U UMITYJIbC (OTOHA, MepHO/ TI0/TypacriaZia, SHEPTHsl CBS3M aTOMHBIX
sfep, TIPU ONHMCAHWW TIPABWILHO TPAKTOBaTh (PM3WUECKHM CMBICT HCI0J/Ib3YeMbIX
BeJIMUMH, X 0003HaUeHUs U eZJUHUILIBI, YKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIIHE JaHHYHO
(bU3MUeCKy0 BeJTMUMHY C IDYTUMHU Be/IMUMHAMM, BBIUUC/ISITh 3HaUeHUe (hr3udecKou
Be/IMUMHbI;

aHa/IM3UpOBaTh (PU3MUecKue TMpOLeCChl U sIBJIEHHUs, UCTOb3ys (u3nyecKue
3aKOHBI M TIPUHLIUIIBL: 3aKOH OMma, 3aKOHBI TIOC/e/I0BaTeIbHOTO U TapaielbHOTO
coeMHEHUs] TIPOBOJHWKOB, 3akOoH [[xoyss—/leHila, 3aKOH 3/eKTPOMarHUTHOMN
WHAYKLWW, 3aKOH TIPSIMOJIMHEMHOTO PAacIpOCTPaHeHUsI CBeTa, 3aKOHBI OTPayKeHUs
CBeTa, 3aKOHbI TpeoMJ/IeHHsI CBeTa, ypaBHeHWe OJOuHINTelHa [Jys1 ¢GoTosddekTa,
3aKOH COXpaHEHHWSl SHEPryH, 3aKOH COXPaHeHHsI WMIY/bCa, 3aKOH COXpaHEeHWs
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAaHeHWsi MacCOBOTO 4YKC/a, TMOCTy/aThl bopa,
3aKOH pa/IMOaKTUBHOTO pacrajia, MpPU 3TOM pa3/iMyaTh C/IOBECHYHO (POPMYTUPOBKY
3aKOHa, €ro MaTeMaThyeckKoe BbIpaKeHHWe U yCIoBUs (IpaHUIbl, 00/1acTH)
TIPUMEHUMOCTH;

ornpejessdaTb HallpaB/IEHWE BEKTOPd MHAYKLMKY MAIHUTHOI'O ITOJIS IMTPOBOJIHKMKA C
TOKOM, CUJ/Ibl AMriepa U Cusibl JIopeHLia;

CTPOUTD Y OMUCHIBaTh N300pa’keHre, Co3/jlaBaeMoe IJIOCKUM 3epKajioM, TOHKOM
JINH30M;

BBLITIOJTHATE 9KCIIEPUMEHThI TI0 WCC/IeZIOBaHUI0 (U3UUECKHUX SIBJIEHUM U
TIPOIL[ECCOB C HCTIO/b30BaHHWEM TIPSIMbIX, W KOCBEHHBbIX HW3MepeHHM: TMpHU 3TOM
dopmysipoBaTh TipobsieMy/3afiauy U TUTIOTe3y yueOHOro 3KCrepuMeHTa, COOupaTh
YCTaHOBKY W3 MPeJIOKeHHOTO 000pyZ0BaHus, TTPOBOAUTDL OIBIT U (POPMYJIUPOBAThH
BBIBO/IBI;

OCYIIIeCTB/ISATh TPSIMble W KOCBEHHbIe W3MepeHUs (PU3NUeCKUX BeJMUYMH, TIPU
3TOM BBIOMpaTh ONTUMAJILHBIM CrOCOO W3MepeHHsT W WCIO/b30BaTh H3BECTHBIE
METO/IbI OIIeHKH TIOTPEeITHOCTeH U3MepeHHI;

uccaiaenoBaTtb 3aBUCHMMOCTHU (1)I/I3I/IquKI/IX B&/IMYHUH C HUCIIO/Ib30BAHUEM IIPAMBIX
M3MepeHUl: TIpU 3TOM KOHCTPYMpPOBaTh YCTAHOBKY, (DMKCUPOBAaTh pe3y/bTaThbl
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TI0JTyUeHHOM 3aBUCUMOCTH (PU3MUeCKUX BeTMUKH B BUjle Tab/uI] U TpadrKOB, fie/laTh
BBIBO/IbI T10 pe3yJ/ibTaTaM HCCIeZlOBaHus;

cobofaTh mpaBwia 06e30MacHOro TpyJa MpU TMPOBeAeHWH HCC/Ie[loBaHUM B
paMKax y4yeOHOro JKCrepuMeHTa, YyueOHO-HMCC/Ie[oBaTeNIbCKOM U TPOeKTHOU
NesITeTbHOCTU € UCTI0J/Ib30BaHWEM HW3MepPUTENIbHBIX YCTPOMCTB U J1abopaTOpHOTO
o0opy/10BaHus;

peliatb pacyéTHble 3aZ@aud C $BHO 3aJ,@aHHOW (PU3UUYECKOW MOJEJbO,
WCTONb3ysl (pu3nuecKye 3aKOHBI U MPUHLIMITLI, HA OCHOBE aHa/k3a YCJIOBHUS 3afjauu
BbIOMpaTh (DM3UUECKYH0 MOJeJb, BbIZeJIATh (U3nUyeckue BeIUUMHBI U (POPMYJIb,
HeoOXoAuMble [Jisi e€ pellleHus, TIPOBOAUTb DPACUéThl M OLIEHWBATh peanbHOCTh
TI0JTyUeHHOT0 3HaueHus (PU3UUeCcKOi BeIMUNHBbI;

pelllaTh KaueCTBEHHbIe 3a/lauM: BLICTPAWBaTh JIOTUUECKH HENPOTHBOPEUHBYIO
I[ETIOYKY pacCyKIeHWM C OIopod Ha HW3y4yeHHble 3aKOHBI, 3aKOHOMEDHOCTA U
dbu3nuecKue siB/IeHNS;

WCTIONb30BAaTh TPU pellleHnH yueOHBIX 3a/jau COBpeMeHHble WH(POPMAaLMOHHbIe
TEXHOJIOTUM [ijii TIOWCKa, CTPYKTYPUPOBaHUs, WHTEpIIpeTaluud U TIpeCTaB/IeHus
yueOHOM U HAy4YHO-TIOMY/SIpHOM HMH(OpMAI[UK, TIOyYeHHOW U3 Pa3/INUHbIX
MCTOYHHKOB, KDUTHUECKH aHa/IM3UPOBATh T0JTyuaeMyto HHPOPMaLIUIO;

OObSICHATH TIPUHLUTIBI  JIEMCTBUS  MalllMH, TPUOOPOB U TEeXHUUYECKUX
YCTPOMCTB, pa3/ivuaTh YCAOBUS UX 0e30TacHOTO WCTO/b30BaHUSI B MOBCEIHEBHOU
JKU3HU;

TIPUBO/IUTHL TIPUMEpPhI BK/Ia/la POCCUNUCKUX U 3apYOeXKHBbIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, B OOBSICHeHHe TIPOL[eCCOB OKPY’KaloIlero Mupa, B pa3BUTHE
TeXHUKHU U TeXHOJIOTHM;

WCTI0/Tb30BaTh TeOpeTHUYecKre 3HaHUS 110 (r3UKe B TIOBCeJTHEBHOM YKU3HU /ISt
obecrieuenusi 6Ge3omacHOCTH TpU oOparieHUd C TIpUbOpaMd W TeXHUUYECKUMHU
yCTPOWCTBaMHU, [JIsi COXPAHEHUs 3/I0POBbSi U COO/IO/IeHUS] HOPM 3KOJIOTUYeCKOro
TIOBe/JIeHUsI B OKPY>Karollei cpe/ie;

pabotaTe B TpyIe C BBINOJHEHUEM pa3/MUHBIX COLIMATbHBIX —PpOJIeH,
TUIaHUPOBaTh PabOTy TPYMIbl, pal[MOHANbHO pacrpefensiTb O00s3aHHOCTH U
TUIAHUPOBATh [IeSITeJIbHOCTh B HECTAaHAAPTHBIX CUTYalUsiX, a/leKBaTHO OIleHHWBAaTh
BKJIa/l K&XK/IOTO U3 YUaCTHUKOB TPYIIITBLI B PellieHre pacCMaTprUBaeMoi pobieMbl.
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TemaTHueckoe ryIaHUPOBaHUe

Knacc Pa3zjen/TemMbl KoiunuecTBo yacos
10 knacc Pazgen 1.dusrka ¥ MeTOo/ibl HAYYHOTr'O TTI03HAHUS 2
Pa3nen 2.MexaHuka 18
Pasgen 3.MonekynsipHas pu3MkKa U 24
TepMOJWHaMUKa
Paszgen 4.91ekrpogrHamMuKa 22
Pe3epBHOe Bpems 2
OO61ee KOJIMYECTBO YacoB 110 IporpaMme 68
11 knacc Pazgen 1.9n1ekrpogrHamMuKa 11
Paspnen 2.KonebaHust ¥ BOJTHBI 24
Pa3pen 3.0cHOBBI crieliaIbHON TEOPUU 4
OTHOCHUTEJIbHOCTH
Pazpnen 4. KBaHTOBasi hr3nka 15
Pa3zen 5.371eMeHTbI aCTPOHOMUM U acTPOGMU3UKU 7
Pa3zen 6.0600611aro11jee TOBTOPeHHE 4
PesepsHoe Bpems 3
OO61Iee KOJIMYECTBO YacoB 110 IporpaMMe 68
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YueOHO-MeTOJUUECKOEe 00ecIeuyeHne

OO6si3aTe/1bHBIE YUeOHbIE MaTePHA/IBI /ISl YUeHHUKA

1. ®uszuka 10 knacc Mskumes I'.4., byxosueB b.b., Corckuii H.H. mopn
pemakieii IlapdentbeBoii H.A. AxiumoHepHoe o061miecTtBo  «/3maTenbCTBO
«IIpocserenue» 2023.

2. ®dusuka 11 knacc MskwumeB I'.4., ByxoBueB b.B., Corckuii H.H. nop
penakiyeidi IlapdpentbeBoii H.A. AkimoHepHoe o00ijecTBO «M3maTeNbCTBO
«IIpocseienue» 2023.

MeTtoanueckue MaTepHasabl /I YUUTes

1. ®uszuka 10 knaccMsikumeB I'.4., ByxoBueB b.b., Corckuii H.H. mopg
penakiueii I[lapdentbeBoii H.A. AximoHepHoe o061iecTBo  «M37aTebCTBO
«IIpocserienue» 2023.

2. ®dusuka 11 kmaccMskumeB ['.4., byxoBueB b.b., Corckuri H.H. nopa
penakieii ITapdpentbeBoii H.A. AkijMoHepHoe 001jecTBO «M3/maTENbCTBO
«IIpocserienue» 2023.

Iudposrie O6pa3oBaTe/IbHbIE PeCypChbl U PeCypChbl C€TH HHTEPHET

1. Equnas komnekius Ludposeix Ob6pa3oBaTenbHbIX Pecypcos: http://school-
collection.edu.ru

2. bubnuoTeka 1 poBoro oOpa3oBaTeibHOTO KOHTeHTa:
https://urok.apkpro.ru/

3. Equnoe copeprkanue obiijero obpa3oBanus https://edsoo.ru/
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