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INOACHUTEJ/IbBHASA 3ATIINCKA

[Tporpamma 1o ¢u3rke 6a30BOro ypoBHsS Ha YpOBHe cpefiHero obirero obpa3oBaHust pa3paboTaHa
Ha OCHOBe TIOJIO)KeHUM U TpeOoBaHMM K pe3yabTaTaM OCBOEHHSI OCHOBHOW 0Opa3oBaTesibHOU
nporpammel, npezictaBieHHbIXx B ®I'OC COO, a Takxke ¢ yuétom QenepasbHON paboueii mMporpaMMel
BOCITUTAHUSI W KOHILENUKU TIperofjaBaHusi ydeOHoro mipeaMeTta «®Pusmka» B 00pa3oBaTe/bHBIX
opranu3sanusx Poccuiickoii ®ejepaiiuu, pean3yroIIUX OCHOBHbIe 00pa30oBaTe/ibHbIe TIPOTrPAMMBI.

Copep>kaHvie TIpOrpaMMbI TI0 (pU3MKe HarpaB/ieHO Ha (OPMHPOBAHHE €CTeCTBEHHO-HayYHOMH
KapTuHbI Mupa obyuyatotmxcst 10—11 kmaccoB ripu o0ydyeHun ux (r3vke Ha 6a30BOM ypOBHE Ha OCHOBe
CHUCTEMHO-/IeITeJIbHOCTHOTO Tioaxoza. IIporpamma 1o ¢usrke cootBercTByeT TpeboBaHusiM PI'OC
COO K mylaHMPYeMbIM JTMYHOCTHBIM, TIPeJMETHbIM U MeTalpeJMeTHbIM pe3yjbTaTaM O0y4eHHs, a
TaK)XXe YUYMTbIBaeT HeoOXOJWMOCTb peayr3al[ui MeXXIpeJMeTHbIX CBsizeli (PU3MKU C eCcTeCTBeHHO-
HayYHbIMU Y4eOHBIMU TIpeMeTaMd. B Hell orpeesisitoTCSi OCHOBHbIe IieJd M3ydeHus: (PU3MKU Ha
YpOBHe cpesiHero o6miero o0Opa3oBaHusi, TUIAaHWPYeMble pe3yabTaThl OCBOEHHs Kypca (GU3UKU:
JIMYHOCTHBIE, MeTarpeiIMeTHbIe, peMeTHbIe (Ha 6a30BOM YpOBHe).

[Tporpamma 1o ¢13vKe BK/IHOYAeT:

® TIUIaHWpYeMble pe3y/bTaThl OCBOEHUsI Kypca (u3ukKd Ha 0a30BOM ypOBHe, B TOM UHCJIe

TpeIMeTHbIe Pe3y/IbTaThl TI0 TO/IaM 00 yUeHUsT;

e cojepxxaHue yueOHoro rpeameta «PU3UKa» 10 ToZiaM 00yueHHs.

du3rka Kak Hayka O Haubosiee OOL[MX 3aKOHAX TPUPO/IbI, BHICTyIasi B KauecTBe y4yeOHOTO
npeZiMeTa B IIKOJIe, BHOCHT CYILeCTBEHHBIM BK/IaJ B CHUCTEMY 3HaHWH 00 OKpY)KaloIleM MUPe.
[IIKonbHBINA Kypc (U3MKK — cucTeMO0Opa3yroIuii /ISl eCcTeCTBeHHO-HayUHbIX yueOHBIX TIpeMeTOB,
TIOCKO/TbKY (pU3WuecKre 3aKOHBbI JieKaT B OCHOBe TIPOIIECCOB U SIBJIEHWH, W3ydaeMbIX XHUMHEM,
6uosnorueit, ¢usnueckod reorpadueli u actpoHomuell. Vcrmonb3oBaHHWe M aKTHBHOe TpUMeHeHHe
bu3MUeCcKUx 3HAHUM Orpefie/iieT XapakKTep W pa3BUTHe pa3HooOpasHbIX TeXHOJIOTHH B cdepe
SHEpPreTUKH, TPaHCIIOPTa, OCBOEHUS KOCMOCA, TIOJyuyeHHs HOBBIX MaTepuajioB C 3a/laHHbIMU
CBOMCTBaMU U Apyrux. V3yueHue (u3MKM BHOCUT OCHOBHOW BK/aZ, B (JOPMHUpOBaHHE eCTeCTBEHHO-
HayYHOM KapTWUHBI MHUpa oOyuaromumxcsi, B (OPMHpPOBaHHWE YMEHWM TPUMEHSATh Hay4YHBIM MeTOo[
TI03HAHWSI TIPY BBITIOJIHEHUH UMU YUeOHBIX UCC/Ie/I0BaHHUH.

B ocHoBy Kypca ¢u3uKd [Jisi YpPOBHS cpefHero o01ijero obpa3oBaHUs TONOXKeH psifi Wfew,
KOTOpbIe MO>KHO PACCMaTPHBaTh KaK MPUHLIUIIBI €70 MTOCTPOEHUS.

Hoes yenocmHocmu. B cOOTBeTCTBUM C Hell KypC SIB/ISIETCSl JIOTMUECKU 3aBepléHHBIM, OH
COAep)KUT MaTepual U3 BCeX pa3fiesioB (M3MKM, BKIHOUYAaeT KaK BOMPOCHI KIaCCHYeCKOH, TakK U
COBpeMeHHOU (PU3HKHU.

Hoes eeHepanuzayuu. B cooTBeTCTBUMM C Hell Marepuan Kypca ¢GU3UMKHA 00BbeAUHEH BOKDYT
¢busnyeckux Teopwid. Bemyium B Kypce sBisieTcss (OPMHpPOBAaHWE TPe/CTaB/I€eHUM O CTPYKTYPHBIX
YPOBHSIX MaTepuH, Bell|eCTBe U ToJie.

Hoesa eymanumapuzayuu. Eé peanuszaius TpeArionaraeT MCI0/b30BaHUE T'yMaHUTapHOTO
roTeHIMasa GU3nUecKo HayKu, OCMBICTIEHHe CBSI3W Pa3BUTHSI GU3UKHU C pa3BUTHEM OO0IIeCcTBa, a TakxkKe
C MHUPOBO33peHUYeCKUMH, HPaBCTBEHHBIMU M 9KOJIOTMUeCKUMU TTPO0OIeMaMH.

Hoes npuknaoHoli HanpaeneHHocmu. Kypc ¢u3vKd mipeAronaraer 3HaKOMCTBO C IIMPOKUM
KPYI'OM TeXHUUECKUX U TeXHOIOTUUYEeCKHUX MPUIOKEHUHM N3YUeHHBIX TEOPHUM U 3aKOHOB.

Hoess  sKonoeusayuu  peanv3yeTcss TIOCPeICTBOM  BBeJileHWsI  3/IeMEHTOB  COZep>KaHusl,
TIOCBALIEHHBIX 9KOJIOTMUYeCKUM TIpobieMaM COBpeMEeHHOCTH, KOTOPbIe CBSI3aHbI C pa3BUTHEM TeXHUKU U
TeXHOJIOTHH, a TakKe 00CYKAeHHs MMpobJieM palyoHaJbHOTO TIPUPO/OIIOIB30BaHUS U IKOTOTHUeCKON
6e301acHOCTH.



CrepykKHeBbIMU 3/ileMeHTaMH Kypca (H3UKU Ha YPOBHe cpejjHero o01rero o6pa3oBaHusi sIBJISTIOTCS
¢du3nueckre Teopuu (popmMUpOBaHUe TpeACTaB/IeHUN O CTPYKType MOCTPOeHHs1 (PM3UUYeCKOu TeopuH,
pomu ¢yHAaMeHTa/lbHbIX 3aKOHOB U TIPUHIIMIIOB B COBPEMEHHBIX TIPeJCTaB/JIeHUAX O TIPUPO/E,
rpaHurIjaX MPUMEHUMOCTH TeOPHH, /il OTIMCaHHWs eCTeCTBeHHO-HayUHbBIX SIBJIEHUN U TIPOI[eCCOB).

CucTeMHO-IeSITeJTbHOCTHBIM MOAX0J, B Kypce (UMK peasu3yeTcsl TIpeXe BCero 3a CuéT
OpraHM3aLM 3KCIIePUMeHTa/IbHOM JlesTe/TbHOCTH o0ydJatormxcs. 111 6a30BOro ypoBHs Kypca (DU3UKH
— 3TO HWCMOJb30BaHHE CUCTeMbl (POHTATBbHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U J1abopaTOpPHBIX
paboT, KOTophle B TIporpamMmMe 1o (u3vke 00beIUHEHBI B OOIUI CITUCOK YUeHUUECKUX MPAKTHUeCKUX
pabot. BeigesieHre B yKa3aHHOM IepeyHe 1abopaToOpHBIX paboT, MPOBOJUMBIX /1JIsi KOHTPOJIS U OL|eHKH,
OCYIL[eCTB/ISIETCS yUaCTHUKaMK 00pa30BaTe/IbHOTrO TIPoIiecca UCXo/isi M3 0COOeHHOCTel MIaHUPOBaHUS U
oCHalleHusi KabuHeta ¢u3uku. [Ipy 3TOM obOecrieurBaeTcsi OBJafieHHe OOYJaOI[UMUCS YMEHUsSMU
TIPOBO/INTH KOCBEHHbIE W3MepeHUs], UCC/IeIOBaHUS 3aBUCUMOCTel (hHM3UUeCKHUX BeJTMUUH U TMTOCTaHOBKY
OTIBITOB 10 MPOBEPKe TPe/JI0KeHHBIX TUTIOTe3.

Bosbiioe BHMMaHMe y[esisieTcsl pelleHWI0 pacuéTHbIX M KaueCTBEeHHBIX 3azau. [Ipu stom fss
pPacuéTHBIX 3aZlau TIPUOPUTETOM SIBJISIOTCSL 3aZldud C SIBHO 3a/laHHON  (pU3MUeCKOl Mojiesibio,
TI03BOJISIOIIYE TIPUMEHSITh U3yUeHHbIe 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OZHOTO pa3ziesna Kypca, Tak U
VHTEeTrpUPYs 3HaHUS W3 pa3HbIX pa3zesioB. [1/is KaueCTBEHHBIX 3a/jau MPUOPUTETOM SIBSIIOTCS 3afjaHusl
Ha 0OBsICHeHHe TIPOTeKaHWsl (PH3UUYeCcKUX SIBJIEHUM U TMPOLIeCCOB B OKpY)Karollei >KU3HU, TpeOyrolue
BbIOOpa U3MUECKON MO/Ie/T! /IJIsi CUTYal[UH NTPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBetctBuu c TpeboBanusmMu ®I'OC COO K MaTepuabHO-TEXHUUYECKOMY 00eCcrieueHHro
yuebHOro mpoiiecca 0a30BbIii ypOoBeHb Kypca (M3MKH Ha YpOBHe cpefgHero o0iero obpa3oBaHUs
JO/DKeH M3ydaThCsl B YC/IOBHSIX TIPeAMETHOTO KabuHeTa (PM3WKK WM B YCJIOBUSIX MHTETrPUPOBAHHOTO
KabuHeTa MpeiMeTOB eCTeCTBeHHO-HAayuHOoro ILjuK/a. B kabuHeTe ¢u3uKU JO/DKHO OBITH He0OXOAMMOe
nabopatopHoe obopyjoBaHMe [T BBIIOJHEHUsT YKa3aHHBIX B TIPOrpaMMe 1o (H3MKe ydeHUUeCKUX
MpaKTHUeCKUX paboT ¥ IeMOHCTPALMOHHOe 000pyJ0BaHHe.

[emoHcTpalioHHOe 0bopyoBaHue (HOPMUPYeTCsi B COOTBETCTBUU C TIPUHLIMIIOM MHUHUMAJ/IbHOM
JIOCTaTOYHOCTA W obecrieurBaeT TOCTAaHOBKY TEPeUMC/IeHHbIX B TPOTPaMMe 10 (pU3MKe KIIHOUeBbIX
JeMOHCTpaLi  [jIi  UCC/IefloBaHUS W3yuaeMbIX sIBJIEHMA U  TIPOLIeCCOB, SMMMPUUECKUX U
byHZaMeHTaIbHBIX 3aKOHOB, WX TeXHUYECKUX MPUMeHeHH.

JlabopaTopHoe 00opyzOBaHHe [ yuyeHWYeCKHX TPaKTHUecKux paboT ¢opMupyercss B Bufe
TeMaTHUeCKUX KOMIUIEKTOB M 00eCrieurBaeTcsl B pacuére OJHOrO KOMIUIEKTA Ha JBYX 00YYarOIIUXCH.
TemaTryeckrie KOMIUIEKTBI JabopaTOpHOTO 000pY/10BaHMsI [JO/DKHBI OBITH TTIOCTPOEHBI Ha KOMILJIEKCHOM
WCTIO/Tb30BaHUM AHAJIOTOBBIX U IIU(POBLIX TPUOOPOB, a TAK)Ke KOMIBIOTEPHBIX U3MEPUTE/TbHBIX CUCTEM
B BU/le LU(POBBIX 1abOpaTOPUL.

OCHOBHBIMU LIeJIIMH M3ydeHUs: PU3UKH B 0011jeM 00pa30BaHUM SIBJISTFOTCS:

e (opMHpOBaHME WHTEpeca W CTpeM/ieHHWsT O0yJaroluxcss K HayYHOMY W3YU€HWIO TIPUPO/bI,

pa3BUTHE WX UHTE/UIEKTYaIbHbIX U TBOPUECKUX CITOCOOHOCTEH;
® Dpas3BuUTHe TIpeACTaB/AeHWd O HAyyHOM MeToJe TO3HaHus U (OopMHUpPOBaHUe
HCCIIeI0BaTe/IbCKOTO OTHOIIEHUS K OKPY)KAIOIL[UM SIBJIEHUSIM;

e (opMupOBaHMe HAayyHOrO0 MHDOBO33peHUsI KaK pe3y/bTaTa H3yueHUsi OCHOB CTPOeHUs
MaTepuu U ¢yH/jJaMeHTalbHbIX 3aKOHOB (DM3UKH;

e (opmupoBaHHe yMeHUN OOBSICHATH $SIBJIEHUS C WCIOb30BaHWEM (PU3NUeCKUX 3HaHUW U
HayYHBIX /I0Ka3aTe/bCTB;

e (opmupoBaHue Tpe/CTaB/ieHUN 0 PO (HU3UKHU /ISl Pa3BUTHS JPYTMX eCTeCTBEHHBIX Hayk,
TeXHUKHU W TeXHOJIOTHH.



HocTtwkeHne 3TUX Liefied obecrieurBaeTCsl pellleHreM CJieIVIOIIMX 3afilau B TPOLiecce U3yueHUst
Kypca (M3UKHU Ha ypOBHE CpeZiHero o0I1ero oopa3oBaHus:

e TmpuoOpeTeHHe CHCTeMbl 3HaHWKA 00 O0O0IUX QU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpUsiX, BK/IOYas MEXaHWKY, MOJEKY/JSPHYH (HU3UKY, 37eKTPOJUHAMUKY, KBAHTOBYIO
(bu3KKy 1 3/1eMeHTbI aCTPOU3UKY;

e (opMHUpOBaHUE yMEeHWM TIPUMEHSTh TeopeThyeckre 3HaHUs i O00bsICHeHUs (PU3MUecKux
SIBJIEHUI B TIPUPO/IE U /ISl IPUHSTHS TIPAKTUUECKUX PelIeHUH B TIOBCEHEBHOM JKU3HH;

e 0CBOeHHe CTIOCOOOB pellleHHs] Pa3IWYHBIX 33/au C SBHO 3a/laHHON (DU3WUECKOW MOZesIbIo,
3aZlau, TO/pa3yMeBaloL[MX CaMOCTOSITe/IbHOE CO3/aHue (U3MUecKOW Moesu, aJeKBaTHOMN
yCJIOBUSIM 3a/lauu;

e TIOHUMaHWe (PU3NUECKUX OCHOB U TIDUHIUIIOB [IeMCTBUSI TEXHUYECKUX YCTPOUCTB U
TeXHOJIOTUUeCKHX TPOL[eCCOB, UX BJIUSHUS Ha OKPY’KAIOLL[YIO CpeJy;

e OB/3JleHHe MeTo/aMH CaMOCTOSITeJIbHOTO TIJIAHUPOBAaHMSI M TpoBefieHUs (pr3nuyecKux
JKCTIepUMEHTOB, aHalM3a W UHTepripeTaliud WHGOpPMAIUY, Orpe/ie/ieHHsl J0CTOBePHOCTU
TMOJTyYeHHOTO pe3y/IbTara;

e (Co3/aHWe YCJIOBUM [Jii Ppa3BUTUS YMeHUN IIPOeKTHO-UCC/e/loBaTe/bCKOW, TBOPUYECKOU
JIesITeTbHOCTH.

Ha u3yuenue ¢usmku (6a30Bblii YpOBEHb) Ha yPOBHe cpefiHero o01iero o6pa30BaHUsI OTBOJUTCS

136 yacoB: B 10 k/acce — 68 uacoB (2 yaca B HeZient0), B 11 kacce — 68 uacoB (2 yaca B HeJieJto0).

[pepyiaraeMblii B mporpamme 1o GU3MKe IepeueHb 1a00paTOPHBIX U TIPAKTHUECKUX paboT

SIBJISIETCSI PeKOMEH/JOBaHHBIM, YUUTe/Ib JieJlaeT BbIOOP MpOBe/ieHusi 1ab0opaTOpHBIX paboT M OMBITOB C
YUETOM MHIUBHU/IYaTbHBIX 0COOEHHOCTeH 00yJaroIuXCsl.

COJEPXXAHUE OBYYEHUA
10 K/ITACC

Paszpen 1. ®usuka ¥ MeTOABLI HAYYHOI'0 ITO3HAHUA

dusrka — Hayka o npupojie. HayuHble MeToAbl II03HaHWS OKpy’Katollero mwupa. Posb
SKCIepyMeHTa U TeOPUU B TpoLiecce MO3HaHUs PUPO/ibl. DKCIIePUMEHT B (hH3UKe.

MogenvpoBaHue (pr3UUyeCcKUX siBIeHUI U niporieccoB. HayuHble runotessl. @usnueckue 3aKOHbI U
Teopuu. I'paHuI[bl IPUMEHUMOCTH (PU3NYeCKUX 3aKOHOB. [IpUHIUIT COOTBETCTBUSI.

Ponb 1 MecTo ¢ur3uKM B (POPMUPOBAHMM COBPEMEHHOW HayuHOU KapTUHbI MUPA, B TIPAKTUUECKON
JlesITeJIbHOCTH JTIOZeM.

Llemoncmpayuu

AHasoroBble 1 IIU(POBBIE U3MepUTe/TbHbIE PUOOPHI, KOMITbIOTEPHBIE JaTUHKH.

Pa3pen 2. MexaHuKa

Tema 1. Kunemamuka

Mexanunueckoe aABWwkKeHHMe. OTHOCUTE/ILHOCTh MeXaHWUeCKoro ABwkeHusi. CHcTeMa OTCYéETa.
TpaekTopusi.

[Tepemenienue, CKOpoCTb (CpefHsiA CKOpPOCTb, MrHOBEHHas CKOPOCTb) W YCKOpEHHe
MaTepuaabHOM TOUKHM, WX TMPOEKIMM Ha OCU CUCTeMbl KoopguHatr. Cro)keHue TiepeMelleHul u
C/I0)KeHHe CKOpPOCTei.

PaBHOMepHOe U pPaBHOYCKOPEHHOe TIpsiIMOJiMHelHOoe [JBikKeHWe. ['paduku 3aBUCUMOCTH
KOOD/IMHAT, CKOPOCTH, YCKOPeHUsI, MyTH U TepeMellleHHs] MaTeprUaJbHOM TOUKUA OT BpeMeHHU.



CBoboiHOe TazieHre. Y cKopeHre CBOOOIHOTO Tia/IeHusl.

KpuBonuHeliHoe gBrkKeHUe. [IBI>KeHHe MaTepuanbHON TOUKH 10 OKPY’KHOCTU C TIOCTOSIHHOM MO
MOJY/II0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHeWHass CKOpOCTb. Ilepuoj, M dacToTa OOpalieHws.
LeHTpocTpeMuTeIbHOE YCKOPEHHe.

TexHUuecKre yCTPOWCTBA W TpaKTHUeCcKoe TpUMeEHeHWe: CIWJOMeTp, [BWKeHHe CHapsioB,
LleTiHbIe U peMEHHbIe Tepeayil.

Llemoncmpayuu

Mopenb crucTeMbl OTCUETa, U/UTFOCTPALIVS KUHEMaTHUYeCKUX XapaKTePUCTHUK JBYKEHUS.

[Tpeobpa3oBaHue ABWKEHHUH C MCII0/Ib30BaHHUEM TIPOCTBIX MEXaHU3MOB.

[TapgeHuve Ten B BO3JyXe U B pa3pekeHHOM IPOCTPaHCTBe.

Habmroenuve BrKeHNs Tesla, OPOIIEHHOTO 0/, YT/IOM K TOPU30HTY ¥ TOPU30HTABHO.

V3mepeHue yckopeHUst CBOOO/IHOTO TafleHusl.

HaripaBneHve CKOpOCTH MpY ABVKEHUU T10 OKPY>KHOCTH.

YueHuueckuti 5KkcnepumeHm, 1abopamopHble pabombl

V3ydyeHrie HepaBHOMEPHOI'O JBMXKEHHUS C L|e/IbI0 OIpejie/ieHUs] MTHOBEHHOM CKOPOCTH.

NccnepoBanue COOTHOLLEHHS MeXAY IMyTSIMH, MPOMAEHHbIMM TeJOM 3a MOC/e[oBaTebHbIe
paBHble NPOMEXYTKM BPeMeHHU IIPU PaBHOYCKODEHHOM JBW)KEHHWH C HayaJbHOM CKOPOCTBIO, PaBHOM
HYJIIO.

N3yuenue aBr>KeHUs IapUKa B BA3KOW JKUJKOCTH.

V3yueHue aBr>KeHUs Tesa, OpOLLIeHHOTO TOPU30HTA/BHO.

Tema 2. TuHamuka

[TpuHuyn otHocutensHOCTU [Mamunes. Ilepeeii 3akoH HeroToHa. VHepranbHble CUCTEMBI
oTcuéra.

Macca Ttena. Cuna. I[IpuHuun cynepno3uiuu cui. Bropoli 3akoH HbeloToHa /i MaTepranbHOM
TOUKU. TpeTuii 3akoH Her0TOHA /19 MaTepUabHbIX TOYEK.

3aKOH BCeMHUPHOro TsaroteHust. Cuia Tsbkectu. IlepBasi KocMHUueckast CKOPOCTb.

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

Tpenue. Bugpl TpeHus (MOKOsl, CKOJibKeHUsi, KadueHus). Cuna TpeHus. Cyxoe TpeHue. Cuna
TPEHUsI CKOJbKeHUs1 U cuna TpeHusi nokosi. KosgouiuyeHnt TpeHus. Cuna COMNpPOTUB/IEHUSI TIPU
JIBJKeHUH TeJjla B )KUIKOCTU U/IU rase.

[MocTynaresnpHOE U BpalllaTe/bHOe ABMKeHWe abCOMOTHO TBEPOTO TeJa.

MomeHT cu/ibl OTHOCUTE/IBHO OCH BpalljeHus. [1nedo cumbl. Y cioBus paBHOBeCHsl TBEPAOTrO Tesa.

TexHnueckre yCTpOWCTBAa W MpakTUYeCKoe TpHMeHeHue: TOJIIMITHUKY, JIBW)KeHHe
VICKYCCTBEeHHbIX CITyTHUKOB.

LemoHcmpayuu

ABneHve uHepLUK.

CpaBHeHMe MacC B3aUMO/IeNCTBYIOLLUX TeJl.

Bropou 3akoH HeroToHa.

N3mepenue cu.

CroxxeHue CUIIL.

3aBUCUMOCTh CU/IbI YIIPYTOCTU OT JlehOpMaLivu.

HesecomocTs. Bec Tesia npu yCKOpeHHOM TMOABEMeE U TaJeHUH.

CpaBHeHMe CUJI TPEHUS TTOKOSI, KaUeHUsI U CKOJIb>KEeHUS.

YcnoBus paBHOBecus TBEpPAOro Tesa. Byl paBHOBeCUs.

YueHnuueckuti s3kcnepumeHm, n1abopamopHble pabombi

V3yueHue aBm>KeHUs1 OpycKa Mo HaKJIOHHOM TJIOCKOCTH.



VccnepoBaHre 3aBUCHMMOCTH CUJT YIIPYTOCTH, BO3HUKAIOILMX B TPY)XKUHE M Pe3WHOBOM o0Opas3lie,
oT ux AedopmMaliuu.

VccnenoBanue ycioBri paBHOBeCHsI TBEPZOIO TeJla, UMeOIIlero OCh BpalleHusl.

Tema 3. 3aKOHbI COXpAHEHUS1 8 MEXAHUKe

WNmnynbc MaTepuasbHOM TOUKM (Tesa), CACTEMbl MaTepua/ibHbIX ToueK. VIMIyabC Cuibl U
V3MeHeHHe UMITy/bCa Tesla. 3aKOH COXpaHeHUs] UMITy/bca. PeakTHBHOe IBUKeHue.

Pabora cumbl. MOIIIHOCTE CUJTBI.

KuneTnueckasi 3Heprusi MaTepranabHOM TOUKU. Teopema 00 U3MeHeHUH KHHETUUeCKOW SHePTUH.

[MorenimanbHass SHeprusi. IloTeHUWanbHasi SHeprusi ynpyro JehOpMUPOBAHHOW MPY)KUHBI.
[MoTeH1MabHast SHEPTUs Tesia BOJIM3U TTOBEPXHOCTU 3eMJTH.

[MoTeHLMabHbIE W HETIOTeHLMajbHble CUbl. CBsA3b PabOTbI HEMOTEeHLMAJbHBIX CHI C
V3MeHeHHeM MeXaHUUYeCKOM SHepPryuy CUCTeMBbI TeJl. 3aKOH COXPaHeHUsI MeXaHUUeCKOM SHepryu.

Yripyrue u Heynpyrue CTOJIKHOBEHUS.

TexHWuecKre YCTPOMCTBA U TIpaKTUUeCKOe TIpUMeHeHWe: BOJOMET, KOIEp, IPYKUHHBIN
MMCTOJIeT, BAKeHVe pakKerT.

LemoHcmpayuu

3aKOH COXpaHeHUs UMITyJIbCa.

PeakTuBHOe 1BMKeHMe.

[Mepexop MoTeHI[MA/LHOM SHEPTHUU B KUHETUUECKYIO U 00paTHO.

YueHnuueckutli s3kcnepumeHm, 1a6opamopHble pabombl

V3yueHre abCOMIOTHO HEYTIPYTOTO yZapa C TIOMOILbIO IBYX OJJUHAKOBLIX HUTSHBIX MasiTHUKOB.

WccnenoBanue cBsi3u pabOThI CH/IBI C M3MeHEHHEeM MeXaHHWYeCKOW SHepPruM Tejla Ha TpUMepe
PaCTsKeHHsI Pe3UHOBOI'O JKI'yTa.

Pa3pen 3. Moneky/isipHas (u3MKa ¥ TepMoJUHAMHKA

Tema 1. OcHO8bI MO/1EKY/ASIPHO-KUHeMUYecKoll meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKY/IIPHO-KUHETUUEeCKOW TeOpUM W WX OMbITHOe 0OOCHOBaHUe.
bpoyHoBckoe paBwkenue. Juddysus. Xapakrep ABWKeHUs] W B3aUMO/IeHCTBUs YaCTHL] BelllecTBa.
Mogjenu CTpoeHusi Ta30B, XUJKOCTel U TBEP/BIX Tesl U 00bsiCHeHHe CBOMCTB BellleCTBa Ha OCHOBE 3TUX
Moziesier. Macca u pasmepsl MosieKysl. KomuecTtso BeljectBa. [loctosiHHas ABorazpo.

TeryioBoe paBHOBecHe. TeMriepatypa U eé usmepenue. [llkana temmnepatyp Lienbcus.

Mogens wupeansHoro rasa. OCHOBHOe ypaBHEHME MOJIEKY/SIPHO-KWMHETUUYECKOW TeopUu
uzleanbHOTO Tasa. AOCOMIOTHAs TemriepaTypa Kak Mepa CpefjHell KWHeTUYeCKOW SHEPrHU TeryIOBOrO
IBWKeHUs yacTul rasa. lllkama temnepatyp KenbBuHa. ['a30oBbie 3aKOHBI. YpaBHeHUe MeHzeneeBa—
Knaneipona. 3akoH /[lanpToHa. M3omporeccel B HAeaqbHOM rase C IOCTOSIHHBIM KOJIMUeCTBOM
BelriecTBa. I'paduueckoe rpecTaBieHre U30TPOLIECCOB: U30TepMa, U30Xopa, n3obapa.

TexHuuUecKre yCTPOWCTBa U TIPaKTHUYeCKoe TIpUMeHeHre: TepMOMeTp, bapomeTp.

LemoHcmpayuu

OnbITel, AOKa3bIBalOIIMe AUCKPETHOE CTPOeHMe BelllecTBa, (GoTorpayy MojeKysl OpraHuuecKux
CcoeHEeHUH.

OnbIThl 110 U dY3UM KUIKOCTEN U ra3oB.

Mojens 6pOYHOBCKOT'O ABUKEHMUS.

Mogens ombita ITepHa.

OnbITel, AOKa3bIBalOIIMEe CYLL[eCTBOBAHUE MEXXMOJIEKY/ISIPHOTO B3aMO/IeCTBHUS.

Mopenb, WUTHOCTPUPYIOLLasl IPUPO/Y [aB/IeHUs ra3a Ha CTeHKU COCYZa.

OnbIThI, WTIOCTPUPYIOLIE YPaBHEHUe COCTOSIHUSA W/lea/IbHOT O Ta3a, U30I1pPOLIeCChI.



YueHnuueckuli s3kcnepumeHm, 1a6opamopHble pabombl

OmnpeziesieHre MacChl BO3/lyXa B K/IaCCHOM KOMHaTe Ha OCHOBe W3MepeHHH 00béMa KOMHATHI,
JlaB/IeHUs U TeMIlepaTyphl BO3/yXa B Hell.

NccnepoBaHue 3aBUCMMOCTU MeXX/ly lapaMeTpaMy COCTOSTHUSL Pa3pesXeHHOr o rasa.

Tema 2. OcHO8bl MepMOOUHAMUKU

TepmoprHaMuUecKasi cucteMa. BHYTpeHHsIsi SHeprusi TepMOAMHAMUYECKOW CHCTEMBI U CIIOCOOBI
eé usmeHeHusi. KonuecTBo TeryioTel U paboTa. BHyTpeHHsIsi 3Heprusi OAHOATOMHOTO HZeabHOTO Ta3a.
Bugbl Temuionepesauu: TeIJIONPOBOJHOCTb, KOHBEKLMsl, W3J/lyueHHe. Y/JenbHasi TermI08MKOCTb
BelljecTBa. KoyMuecTBO TemioTel [Py Teruionepejaye.

ITousTe 00 apnabaTHOM Tipoilecce. IlepBbiii 3aKOH TePMOAMHAMMKH. [IpuMeHeHUe TepBOro
3aKOHa TepPMO/IMHAMUKY K n3ompolieccam. I'padrueckast uHTepripeTalyst paboThI rasa.

Bropoti 3akoH TepMoiuHaMUKK. HeoGpaTuMOCTh MpoL{eccoB B MPUPO/eE.

TerioBble MamMHbL. [IpUHIMITBI [IEHCTBUS TEIUIOBBbIX MaivH. [IpeoOpa3oBaHMs 3HeprUuvd B
TeryIoBbIX MailiHaX. KosdduimeHt mnonesHoro feicTBus TeryioBoil MammHbl. Llukn KapHo u ero
KO3 PULIMEHT I10J/1e3HOT0 JIeNCTBHUs. DKOJIoruuecKre mpo0ieMbl TerI03HePreTUKH.

TexHuUYecKre YCTPOWCTBA M MpPAaKTHUeCKOe TpPUMEHEHMe: ABUraTe/lb BHYTPEHHEro CropaHwus,
OBbITOBOM XOMOIUNMBEHUK, KOHJULIMOHED.

Llemoncmpayuu

Vi3MeHeHVe BHYTPEeHHEH SHEPTUM TeJla TIPY COBepPILeHUH PabOThI: BbUIET MPOOKU U3 OYTHUTKU TIO/,
JeCTBMEeM CXKaToro BO3ZAyXa, HarpeBaHue »>¢pupa B JaTyHHOW TpyOKe TyTéM TpeHus
(BUZEOIEMOHCTpALHS).

V3mMeHeHVie BHyTpeHHeM 3Hepruy (TemriepaTypsl) Tejla IIpY Terionepejaye.

OnbIT 110 aiabaTHOMY pacIIMpeHHI0 BO3/yxa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Mogeniv mapoBo# TypOUHBI, ABUraTe/Isi BHYTPEHHEr0 CropaHusi, PeaKTUBHOTO [IBUTATEIS.

YueHuueckuti 5Kkcnepumenm, 1abopamopHble pabombl

V3mepeHue yze/bHOU TeNI0EMKOCTH.

Tema 3. Aepecamubie cocmosiHus eeujecmea. dazoevie nepexoobl

[Tapoobpa3oBanve ¥ KoHAeHcauus. VcriapeHne u KureHwe. AOCO/MIOTHas W OTHOCHUTE/IbHAsS
BJIQKHOCTh BO3Ayxa. HacbllljeHHbIN Tap. YJe/ibHasi TeIuioTa TapooOpa3oBaHMsl. 3aBUCUMOCTb
TeMIlepaTypbl KUIIeHNs OT [laB/IeHUsI.

TBéppoe Teno. Kpucramimueckve ¥ amopgHble Tesa. AHMU30TPOIHMS CBOWCTB KPHUCTAJIIOB.
XKugkve kpucta/sibl. CoBpemMeHHble MaTepuasibl. [lnaBmeHve W KpucTa/yi3anus. YeabHas TervioTa
ruiaBieHust. Cyommariust.

YpaBHeHHe TeryioBoro banaHca.

TexHUYeCKre yCTPOMCTBA U MPaKTUUeCKOe NMPUMeHeHHe: TUTPOMETP U IICUXPOMETP, KaJIOPUMETP,
TeXHOJIOTUHU I10/IyYeHUs1 COBPEMEeHHbIX MaTepyajioB, B TOM UMC/le HAaHOMAaTeprasaoB, U HAHOTeXHOJIOTUM.

Llemoucmpayuu

CBolCTBa HACBIL[EHHBIX [1ApPOB.

KurneHvie npy NOHWKeHHOM [JjaB/IeHUH.

CriocobbI U3MepeHuUst BIIa)KHOCTH.

HabnroseHre HarpeBaHUs U T/IaB/IeHUsI KDUCTA/VTMYECKOTO BeleCTBa.

JeMoHCcTpaLyisa KpUCTa/lIoB.

YueHuueckutl 3kcnepumeHm, 1a6opamopHble pabombil

V3mepeHne OTHOCHUTEIBHOM BIaXKHOCTH BO3/yXa.

Pazpgen 4. JneKTpoguHaMuKa



Tema 1. Dnekmpocmamuka

OneKTpu3alus Tesl. DNeKTpUUecKuil 3apsifi. [IBa BHJa 3/1eKTpUUECKUX 3apsifioB. [IpOBOJHUKH,
[3/IEKTPUKHU U TTOJTYIIPOBOJHUKU. 3aKOH COXPaHeHUs 3JIeKTPUUYeCKOro 3apsza.

B3aumogerictBue 3apsgoB. 3akoH KysnoHa. ToueuHbld 3/1eKTpUUECKUN 3apsifi. DJeKTpUuecKoe
nosie. Hanpspk8HHOCTD 3/1eKTpUUecKoro moJisi. [IpUHLMN CyTrepro3uLiuy 3/1eKTPUUeCcKUX rnoseid. JIuHum
HaMpsDKEHHOCTU 3/IeKTPUYECKOr0 M0JIA.

Pabora cunm snekTpocTatuueckoro Tosisi. IToreHiuan. PasHocTh moTteHrpanoB. [TpoBOAHUKH U
[IA3NEeKTPUKU B 3/IEKTPOCTAaTUUECKOM MoJie. [Ju3ieKTpruyecKas MpOHULaeMOCTb.

OnexkTpoéMKocTh. KoHzeHcaTop. OJIeKTPOEMKOCTb — IIJIOCKOTO  KOHZEeHcaTopa. JHeprus
3apsUKeHHOr 0 KOH/ZleHcaTopa.

TexHnueckre yCTPOMCTBA U IpPakKTMYeCKOe IPUMeHeHHe: 3JIeKTPOCKOM, 3/1eKTPOMETD,
3/IeKTpPOCTaTUUeCKasl 3alliiTa, 3a3eMJieHHe 3/1eKTPorpubopoB, KOH/IeHCaTop, KOMMPOBAa/IbHBIN arrapar,
CTPYWHBIN TIPUHTED.

LemoHcmpayuu

YCTpOMCTBO ¥ IPUHLUI IeCTBUS 37IEKTPOMETPa.

B3auMogericTBre Ha3/1eKTPHU30BaHHbIX TeJl.

OJ1eKTpruyecKoe I10J1e 3apsyKeHHBIX Tell.

[IpoBOAHMKY B 3/1eKTPOCTaTUUECKOM I10J1€.

OJIeKTpoCTaTUyeCKas 3alljuTa.

[V371eKTpUKHY B 3/1eKTPOCTaTUYeCKOM I10JIe.

3aBUCHMMOCTb 3/7IeKTPOEMKOCTH IIJIOCKOTO KOHJeHCaTopa OT IUIOLIaAy IIAaCTHH, PAacCTOSHUS
MeXXy HUMU U JU3eKTPUUeCKON NPOHUL[aeMOCTH.

OHeprus 3apsyKeHHOr 0 KOHZleHcaTopa.

YueHuueckutl 3kcnepumeHm, 1abopamopHble pabombil

N3mepenue 5/1eKTPOEMKOCTH KOH/IeHCaTOpa.

Tema 2. ITocmosiHHbLii 31ekmpuyeckuli moK. ToKu e pa3auyHbIX cpedax

ONeKTpUYeCcKrUi TOK. YCJIOBHSI CYLL[eCTBOBaHMS 3/IeKTPUUECKOro Toka. VMcrouHuku Toka. Cuna
TOKa. [ToCTOSIHHBIN TOK.

Harpsbkenue. 3akoH Oma /111 y4yacTKa Liely.

OJIeKTpUYeCKoe COIpPOTUB/IEHHe. YJielbHOe COIpOTHB/IeHUe Belectsa. [lociefoBartesbHoe,
Trapasuie/ibHOe, CMelllaHHOe COeIMHeHNe IIPOBOHUKOB.

Pabota 3nekTpuueckoro Toka. 3akoH [oyssi—/IeHria. MOIIHOCTD 3/1eKTPUYeCKOT0 TOKa.

ONeKTpOJABWXKYILasA CUjla UM BHYTPeHHee COINPOTUB/IEHHMEe HCTOYHMKA TOKa. 3akoH Oma jjis
TMOJTHOM (3aMKHYTOM) 3/ieKTpUuueckoit ier. KopoTkoe 3aMbiKaHUe.

ONeKTPOHHAsi MPOBOJAUMOCTb TBEPABIX MeTa/JIOB. 3aBUCHUMOCTb COMNPOTHBJIEHHS METaJI/IOB OT
TeMnepaTypbl. CBepXIIpPOBOJUMOCTb.

OneKTpUUYecKrii TOK B Bakyyme. CBOWCTBA 3/1IeKTPOHHBIX MTYYKOB.

[MonymnpoBoguuku. CoOCTBeHHasi ¥ TIpUMeCHast TIPOBOJUMOCTh TIOYTIPOBOAHUKOB. CBOMCTBa p—
n-nepexoza. I[lonynpoBogHUKOBbIE TPUOOPHI.

OneKTpUYecKWid TOK B pacTBOpax M pacljlaBax 3J/IeKTPOJUTOB. JJEeKTPOJUTHUeCKast
Jucconuanus. JIeKTPOIu3.

OnekTpuueckud TOK B raszax. CamoCTOsiTe/IbHbI M HeCcamMOCTOSITe/bHBIM pa3psif. MomHusl.
[Tna3ma.

TexHuyeckre YCTPOWCTBA U TIPAaKTUYECKOe TMpHUMEHeHWe: aMIlepMeTp, BOJIbTMETp, peocTar,
WCTOYHUKH TOKA, 3JIeKTpPOHAarpeBaTe/ibHble MPUOODPHI, 3/1€KTPOOCBETUTE/IbHbIE TTPUOODPHI, TePMOMETP



COTIPOTHBJIEHUS, BaKyyMHbIA [WOJ/l, TEPMHUCTOPbI M (DOTOPE3UCTOPHI, TOJJYNPOBOJHHUKOBBIM U0,
rajJbBaHUKa.

LemoHcmpayuu

N3mepenue cuibl TOKa U HalpsKeHUs.

3aBUCUMOCTb COTIPOTHB/IEHUS LJWIVH/PUYECKUX [IPOBOJHUKOB OT [/IMHBI, IIOLaH1 [I0IIePeyHOro
CeyeHUs U MaTepuasa.

CMel1aHHOe coefiHeH!e IPOBOJHUKOB.

[IpsiMmoe n3MepeHye 31eKTPOABIKYILLeN cr/bl. KOpOTKOe 3aMblKaHye raJbBaHUYeCKOro 3j1eMeHTa
Y OLieHKa BHYTPeHHero CONpPOTHBJIeHHS].

3aBUCUMOCTb COIIPOTUB/IEHUs MeTa/UIOB OT TeMIlepaTyphbl.

IIpoBOAMMOCTS 3/71€KTPOJIUTOB.

VickpoBo¥i pasps/ ¥ IpOBOJAUMOCTb BO3/yXa.

OBHOCTOPOHHSS MPOBOSUMOCTb JUOJA.

YueHuueckuti sKkcnepumeHm, 1abopamopHble pabombl

M3yyeHre cMeIIaHHOIO COeUHEeHUs Pe3UCTOPOB.

V3mepeHue 3/1eKTpOoABIDKYILe CH/Ibl MCTOYHMKA TOKA U €r0 BHYTPEHHEr 0 CONPOTHB/IEHUS.

Hab6mtoenue 3nekTposuisa.

MexnpeaMeTHbIe CBA3U

N3yuenne kypca ¢usuku 0a3oBoro ypoBHsa B 10 Kjacce OCYIIECTBISETCS C  YYETOM
COZlepKaTeIbHbIX MeXXIPeJMEeTHBIX CBsSI3e C KypcaMH MaTeMaTHKH, OWO0orud, XMMUH, reorpapuu u
TeXHOJIOTUMU.

MescnpedmemHble noHsimus, CBsi3aHHbIE C U3yYeHHEM METO/I0B Hay4YHOTO IO3HAHUS: sIB/IeHUe,
HayyHbIM ¢akT, rumnoresa, (u3Uyeckass BeJMUMHA, 3aKOH, Teopusi, Hab/rofleHue, SKCIIePUMEHT,
MO/le/IMpOBaHue, MO/ielb, U3MepeHue.

Mamemamuka: pellleHue CUCTeMbl YpaBHEHUM, JTUHeMHash QyHKUuWs, mapabona, rumepbosa, ux
rpayKu ¥ CBOMCTBA, TPUTOHOMETpHUYeCKre (QYHKLMU: CUHYC, KOCUHYC, TAH[€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUYECKOe TOXK/eCTBO, BeKTOPbI U UX IIPOEKLIMY Ha OCH KOOPZAUHAT, C/I0KeHHe BEKTOPOB.

Buonozus: MexaHMUYeCcKoe JBVKEHHE B )KUBOW Mpupoge, Auddy3usi, 0CMOC, TeTyio00MeH YKUBBIX
OpraHusMoB (BHJbl TeruIoONepesaul, TeIUIOBOe paBHOBeCHe), 3/eKTpUYeCKHhe SIBJIeHHWsS B JKUBOU
TIpupo/e.

Xumus: JUCKpeTHOe CTpOeHue BellecTBa, CTpOeHUWe aTOMOB Y MOJIeKy/l, MOJIb BellecTBa,
MOJISIDHAasl Macca, TerjioBble CBOMCTBA TBEPABIX TeJsl, )KUJKOCTed U rasoB, 3/leKTpUYeCKHWe CBOMCTBa
MeTaJ/l/IOB, 3/IeKTPO/IUTAYeCKas AUCCOLMaLvsl, Fa/lbBaHUKaA.

I'eoepacpusi: Bna>xHOCTh BO3/1yXa, BETPbl, 0apOMeTp, TEPMOMETP.

TexHonozus: mipeoOpa3oBaHMe [BW)KEHWA C HCTONb30BAaHMEM MeXaHH3MOB, YUéT TpeHHs B
TeXHUKe, MOJLIMITHUKY, UCII0/Ib30BaHNe 3aKOHA COXPaHeHUsl UMIy/IbCa B TeXHUKe (pakeTa, BOZOMET U
Jpyrue), ABUraTe/lb BHyTPeHHEr0 CropaHus, rnapoBasi TypOuHa, ObITOBOM X0/I0JW/IbHUK, KOHAWULIMOHED,
TeXHOJIOTUH NTO/TyYeHHsI COBpEMEeHHbIX MaTepuaoB, B TOM YMC/Ie HAHOMaTepuaaoB, U HAHOTEeXHOIOTUH,
3/IEKTPOCTaTUUeCKasl —3allliTa, 3a3eMJieHHe 3/IeKTpPONpUOOpOB, KCEPOKC, CTPYWHBIA TIPHUHTEP,
3/IeKTpOHarpeBare/ibHble IPUOOPHI, 37IeKTPOOCBETUTE/IbHBIE TPUOOPEI, TabBaHUKa.

11 K/TACC

Pa3pen 4. dneKTpojuHaMuKa
Tema 3. MazHumHoe nose. 3/1eKMpPOMazHUMHAs1 UHOYKYusi



[TocTosiHHBIe MarHWTHEL. B3anMMozieliCcTBHe MOCTOSHHBIX MarHWTOB. MarHuTHoe mnose. BekTtop
MarHMTHOM WHAYKUMU. [IpUHLMO CyneprnosviMM MarHUTHBIX Mojeld. JINHMM MarHUTHOW WHAYKLMH.
KapTuHa MHMI MarHUTHOW MHAYKLIMY T0JIS1 TOCTOSIHHBIX MarHWTOB.

MarHuTtHoe 1oJie IpOBO/IHMKA C TOKOM. KapThHa TMHWM UHAYKLMM MarHUTHOTO MOJIsT J/TAHHOTO
IIPSIMOr0 IIPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOTO TPOBOJHMKA, KaTylIKA C TOKOM. OmeIT Opcrefa.
B3aumogericTBre NpOBOJHUKOB C TOKOM.

Cwuna Amriepa, eé MOZly/Ib M HarlpaBJ/ieHUe.

Cuna JlopeHua, eé MoAy/nb U Harpas/ieHHe. [IBryKeHHe 3apsDKeHHOM 4acTHLbl B OJIHOPOZHOM
MarHUTHOM mosie. PaboTa cusiel JIopeHija.

SlBneHne  3/1eKTPOMarHWTHOM  MHAYKUMM. [IOTOK  BeKkTOopa  MarHUTHOW  MHJYKLMH.
ONeKTpOABWKYILAsk Cr/la UHAYKLMU. 3aKOH 3/1eKTPOMarHUTHOM UHAYKLuKM dapazes.

BuxpeBoe »ssieKTpUueckoe Iiojie. OJIEKTPOABWKYILAS CWIa UWHAYKLUM B IIPOBOJHUKe,
JBIDKYILLIEMCS TIOCTYTIaTe/IbHO B OZHOPOZAHOM MarHUTHOM I10J1e.

IIpasuno JleHua.

MHayKTUBHOCTB. SIB/IeHre caMOUHAYKLMU. D/IeKTPOABWKYILLas CHUjla CAMOUHAYKLMH.

OHeprus MarHUTHOTO T10J1s1 KaTYLIKU C TOKOM.

O/1eKTpoOMarHuTHoe IioJie.

TexHuueckre  yCTPOMCTBA M IpakTHUUeCKOe IIpDUMeHeHWe:  IIOCTOSIHHble  MarHWThl,
3JIEKTPOMArHUTBI, 3JIeKTPO/|BUraTe b, YCKOPUTE/IU 3/IeMeHTapHbIX YaCTHUL], UH/YKLIMOHHAS I1eYb.

LemoHcmpayuu

OneIT IpcTena.

OTKJI0HeHHe 3/IeKTPOHHOI'0 ITyuyKa MarHUTHBIM I10JIeM.

JIMHUM UHJ KUY MarHUTHOT'O TOJISL.

B3aumogelicTBUe BYX POBO/JHUKOB C TOKOM.

Cuna Amrepa.

[HevictBue cusiel JlopeHIia Ha MOHBI 3/1EKTPOJIUTA.

SIBieHne 371eKTPOMarHUTHOW MH/YKLIUH.

IIpaBuno JleHia.

3aBUCUMOCTb 3/71eKTPO/IBIIKYILLIEN CU/IbI UHYKLIMMA OT CKOPOCTH U3MeHeHUs] MarHUTHOTO MOTOKa.

fByieHne caMOUHAYKLMU.

YueHnuueckutli s3kcnepumeHm, 1a6opamopHble pabombl

V3y4yeHrie MarHUTHOTO 10J1s1 KATYLIKU C TOKOM.

WccnenoBanue felCcTBUS TOCTOSTHHOIO MarHUTa Ha PAMKY C TOKOM.

VccnenoBanue siBneHys 371eKTPOMarHATHOW MHAYKLIWU.

Paspgen 5. Koeb0anus ¥ BO/IHBI
Tema 1. MexaHuuecKue u 3/1eKmpomMmazHUmMHble Ko/1e6aHus
KonebarenpHasi cucrema. CBoOOJHBIE MexaHHueckre KosiebaHus. ['apmMoHHYeckre KosmeOaHWsI.
IMTepuoj, yacToTa, aMIIMTyja ¥ ¢a3a KonebaHui. TIpy)kKMHHBIA MasiTHUK. MaTeMaTUYeCKHi MasiTHUK.
YpaBHeHHe rapMOHHYeCcKUX KojiebaHuil. [IpeBpaliieHre SHepPryuu Mpy rapMOHUUYECKUX KOJ/ieOaHuUsIX.
KonebatenpHbii  KOHTYp. CBOOOAHBIE  37€KTPOMarHUTHbIe KojebaHWsS B HJeabHOM
KosiebaTesTbHOM KOHTYpe. AHajorus MeXAy MeXaHUUeCKUMH U 3/IeKTPOMAarHUTHBIMU KOjieOaHUsIMHU.
dopmysa TomcoHa. 3aKOH COXpaHeHUsI JHePTUH B HUiealbHOM KoJiebaTelbHOM KOHTYPE.
[lpencraBieHre O 3aTyxXaloIuX KojebaHWsAX. BbIHY)KIeHHbIe MexXaHHUUeckKre KojeOaHusl.
Pe3oHaHC. BbiHy)K/leHHbIe 3/1eKTPOMarHUTHbIe KoieOaHMs.



[TlepemenHblii TOK. CHHYyCOWJA/NbHBIM IlepeMeHHbI TOK. MOIHOCTb IepeMeHHOIro TOKa.
AMIIUTYZIHOE U [IeHCTBYIOIIlee 3HaueHre CUJIbl TOKa U HarpsDKeHUsI.

Tpancdopmarop. IlpousBoacTBO, mepesaua ¥ TOTpeOsieHWe  37EKTPUUYECKOM  SHEprum.
OKOJoruuecke pUCKM TpU  TPOW3BOJCTBe  3jeKTposHepruu. KynbTypa — ucrnosib30BaHus
3/IeKTPOHEPTUU B TIOBCEIHEBHOM >KH3HU.

TexHWuecKre yCTPOWCTBA U MpaKTU4YeCcKoe NpHMeHeHHe: 37eKTPUUeCKUW 3BOHOK, reHepaTop
repeMeHHOI'0 TOKa, TMHUU 371eKTpornepe/ay.

LemoHcmpayuu

VccnemoBanve TlapaMeTpOB KosieOaTebHOM CUCTeMbl (TIPY)KUHHBIA WM MaTeMaTHueCKUi
MasiTHUK).

Hab6mroeHue 3aTyxaronmx KoneOaHui.

VccnenoBaHue CBOMCTB BbIHY K/EHHBIX KOJleOaHUH.

HabGsroieHre pe3oHaHca.

CB0OO/HbIE 3/IEKTPOMAarHUTHBIE KOJie0aHusl.

OcuunnorpamMmsl (3aBUCUMOCTH CHJ/Ibl TOKA W HalpsDKeHUs] OT BpDEMEHHU) /1Sl 3/1eKTPOMAarHUTHBIX
KOste0aHUH.

Pe3oHaHc mnpy mnocnefoBaTeNlbHOM COeIMHEHWM Ppe3UCTOpa, KaTyIIKUW WHIYKTUBHOCTA U
KOHZIeHcaTopa.

Mogenb TMHUM 3/1eKTpOTiepeiau.

YueHnuueckutli skcnepumeHm, 1abopamopHble pabombl

VccnemoBanue 3aBUCUMOCTH TIepro/ia MajibiX KosieOaHUi Tpy3a Ha HUTH OT JJIMHBI HUTU U MacChl
rpysa.

VccnenoBanne mepeMeHHOrO TOKAa B LieMM M3 MOC/e/0BaTebHO COeJIWHEHHBIX KOHZEeHCaTopa,
KaTyILKU U pe3ucTopa.

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

MexaHnueckre BOJIHBI, YCI0BUsI pacrnpocTtpaHeHus. [lepuoz. CKOpOCTb pacrpocTpaHeHUs U
JMvHa BonHbL. [lomepeuHble W MpofosibHbIe BOMHBL VHTepdepeHiUs U Audpakius MeXaHUYeCKUX
BOJIH.

3ByK. CkopocTh 3ByKa. ['/poMKOCTh 3ByKa. BricoTa ToHa. TeM0Op 3ByKa.

ONeKTpOMarHuTHble BOJHBL. Y CJIOBUSI U3J/IyuyeHUsl 3JIEKTPOMAarHWTHBIX BOJIH. B3aumnas
opueHTaums BekTopoB E, B, V B snekTpomarHuTHOW BoiHe. CBOMCTBA 3/1€KTPOMAarHUTHBIX BOJH:
OTpa)keHHue, MpesioM/ieHue, nossipusanus, qudpakuus, nHTepdepeHLys. CKOpPOCTb 371eKTPOMarHUTHBIX
BOJIH.

[ITkasia 371eKTPOMAarHUTHBIX BOJTH. [IpriMeHeHre 37IeKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpuHLIMIIBI paZiMOCBS3U U TeneBuAeHUs. Paguonokarys.

ONeKTPOMarHUTHOe 3arpsi3HeHre OKpY Karolllel CpeJbl.

TexHUueckKre yCTPOWMCTBA U TIpaKTUUeCKOe TIpUMEHEeHHe: My3blKa/lbHble HWHCTPYMEHTHI,
y/IbTPa3BYKOBasi [UarHOCTUKA B TeXHUWKe W MeJHWLMHe, pajilap, Pa/[MOTNPUEMHUK, TeleBU30p, aHTEeHHa,
TenedoH, CBU-neus.

Llemoncmpayuu

O6pa3oBaHye U pacIpoCTpaHeHKe TIOTIePeYHbIX U MPOZO/IbHBIX BOJTH.

Koneb6ttoliieecst Tesio Kak UCTOYHUK 3BYKa.

Habnromenre oTpaykeHUs: U MPeJIOMJIEHUSI MeXaHUYeCKUX BOJTH.

Habmtogenve nHTepdepeHLIUN U JUPPaKL MeXaHUIeCKHUX BOJTH.

3BYKOBOI pe30HaHC.

HabnroseHre CBsi3u rPOMKOCTH 3ByKa M BBICOTHI TOHA C aMITTUTY/ION 1 YaCTOTOW KOJieOaHUH.



VccnenoBanne CBOMCTB 3/1IeKTPOMarHUTHBIX BOJIH: OTpakKeHUe, IIpe/ioMJ/IeHre, TO/sIpr3aLiys,
nudpakiysi, uHTepdepeHIus.

Tema 3. Onmuka

l'eomeTrpuueckasi ontuka. [IpsiMonvHeliHOe pacrpocTpaHeHWe CBeTa B OJHOPOZAHOU cpefe. JIyu
cBeTa. ToueuHblli ICTOYHUK CBeTa.

OtpakeHure cBeTa. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHue M300pa>keHHH B IIJIOCKOM 3epKarie.

[Mpenomnenue cBeTa. 3aKOHBI TpejiOM/eHUsT CcBeTa. AOCOMIOTHBIM TOKa3aTesb IPeIOMJIeHMUS.
[TosHOe BHyTpeHHee oTpakeHue. [1pefebHbIN Yro/ MOTHOTO BHYTPEHHET0 OTPa)KeHHs.

Hucniepcust cBeta. CrioXKHBINA cocTaB O6esoro ceeta. LiBerT.

Cobuparoliue U paccerBarole JUH3bL ToHKas nvH3a. POKYCHOE pacCTOsiHHEe W ONThYecKast
cuia TOHKOM nmH3bl. [TocTpoenne n3o0OpakeHuil B cOOMpArOIMX M pacCerBarOIUX JMH3aX. dopmyrna
TOHKOW JIMH3BL. Y BeIUUeHue, laBaeMoe JIMH30MU.

[Ipenenbl IPUMEHUMOCTU FeOMETPUYECKOM OMTHKU.

BonHoBasi ontuka. VHTepdepeHiusi cBeta. KorepeHTHble WMCTOUHWKH. YCIOBHSI Habmro/eHUs
MakCUMyMOB U MHHHMMYMOB B HHTep(EpPeHLMOHHOM KapThHe OT [JBYX CHH(Aa3HbIX KOTepeHTHbIX
VICTOYHUKOB.

Oudpakuus cBeta. JudpakijoHHast peleéTka. Y coBre Hab/FoAeH!s TTaBHBIX MaKCUMYMOB TIPH
naZileHMM MOHOXPOMaTHUeCKOro cBeTa Ha AU(PAKL[MOHHYIO PeLIETKY.

ITonspusaiys ceeta.

TexHWueckre YCTpPOMCTBA U IIPaKTHYeCKOe TIpDUMEHeHHe: OuYKM, Jiyna, (oToamnmnapar,
TIPOEKLIMOHHBIM arrmnapaT, MUKDOCKOI, Te/leCKOI, BOJIOKOHHasi OMNTHKA, AW(paklMOHHas pellfTKa,
TIOJIIPOU,.

Llemoncmpayuu

[psiMosiMHeHOe pacrpoCTpaHeHue, OTPayKeHUe U rpesioMsieHre cBeTa. OnTryeckue pUOOPBI.

[TostHOe BHyTpeHHee oTpakeHHe. Mogienb CBeTOBO/a.

VccnenoBaHue CBOMCTB M300pakeHUH B JIMH3aX.

Mogenu MUKpPOCKOTIa, TeecKora.

Hab6mtogenve nHTepdepeHLIMH CBeTa.

Habntonenue qudpakiyy ceera.

HabnrosieHue qucnepcun CBeTa.

[TosyueHue crieKTpa € IOMOILBIO TPU3MBI.

[TonyueHue crieKTpa ¢ MOMOIIBIO AU(PaKLIMOHHON PeLETKY.

Hab6mrogenue mosnsipu3aruy cBeTa.

YueHnuueckuti s3kcnepumeHm, 1a6opamopHble pabombl

W3mepeHue nokasaTeJisi IpesioM/IeHUs CTeKIa.

VccnenoBaHue CBOWCTB M300pakeHHUI B JIMH3AX.

HabntoeHre fucnepcuu cBeTa.

Pa3zgen 6. OcHOBBI cieljMa/IbHON T€OPUH OTHOCUTE/TbHOCTH
['paHullbl TIPUMEHUMOCTH K/JIaCcCMUeCKOW MeXaHUKM. [locTynaThl —CrieliMa/JibHOM  Teopuu
OTHOCHUTEe/IbHOCTU: UHBAPUAHTHOCTb MOZYJISI CKOPOCTU CBeTa B BaKyyMe, MIPUHLIUIT OTHOCUTEIbHOCTU
OUHIIITeHA.
OTHOCUTE/LHOCTb OJHOBPEMEHHOCTU. 3ame/ijieHre BpeMeHU U COKpallleHHe J/IUHBI.
OHeprusi U UMIYJ/IbC PeJIITUBUCTCKON YaCTULIBL.
CBsi3b MacChl C 3HEPTUel YU UMITY/IbCOM Pe/ISITUBUCTCKOM UaCTHULIbl. DHEPrUsi MOKOsL.



Pa3pen 7. KBanToBas pusuka

Tema 1. D1emeHmMbl K8AHIMOGOU ONMUKU

®otonbl. Popmya [1naHka cBs3M sHeprur (OTOHA C €ro YaCTOTOM. DHePrusi U UMIMYJIbC (GOTOHA.

OTtkpbiTe U ucciegoBaHue (otospdekra. OnbiTel A. I'. CrosneroBa. 3akoHbl (oTO3(deKTa.
YpaBHeHue DitHIITeHa 17151 poToaddekTa. «KpacHas rpaHuiia» dhoTo3ddekTa.

Haenenue ceta. Omnbitel I1. H. JlebeneBa.

XUMHUeCKoe JIeMCTBUe CBeTa.

TexHUueCKre yCTPOMCTBA U MpaKTUUYeCKoe TIpUMeHeHHe: OoTo3/eMeHT, (hOTOAAaTurK, COTHeuHast
Oarapesi, CBETOIUOZ,

Llemoncmpayuu

®oTo3(pPeKT Ha YCTAaHOBKE C LUHKOBOM I/IaCTUHOM.

VccnenoBanme 3aKOHOB BHellIHET0 (oTo3(deKTa.

CeeToauof,.

ConneyHasi 6aTapesi.

Tema 2. CmpoeHue amoma

Mogens atoma TomcoHa. OnbiThl Pesepdopza no paccessHUIO o -yactul. IlnaHetapHasi Mozenb
atoma. [loctynatsl bopa. V3nydyeHue u norsoieHrde ¢GOTOHOB MpH Mepexojie aToMa C OJHOTO YPOBHS
5Hepruu Ha Apyroil. Bugel criektpoB. CieKTp ypOBHel 3Hepruu aroma BoJopo/a.

BonHoBele cBolicTBa yactull. Bonnel ge bBporins. KoprnyckynsipHO-BO/THOBOM J1yan3M.

CroHTaHHOE U BbIHYK/IeHHOE U3/TyueHHe.

TexHUUueCKre yCTPOMCTBA M MpaKTUYeCcKoe MpUMeHeHHe: CIeKTPaIbHbI aHanu3 (CreKTPOCKOoM),
Jla3ep, KBAHTOBBIM KOMITBIOTEP.

Llemoncmpayuu

Mopensb ombiTa Pe3epdopa.

Onpegenenve AJIMHBI BOHBI J1a3epa.

HabntoeHre iiHeuaThIX CTIEKTPOB HU3/TyYeHHsl.

Jlazep.

Yuenuueckuti 3kcnepumenm, 1abopamopHble pabombi

HabntoieHre iuHeuaToOro CrieKTpa.

Tema 3. AmomHoe 0po

OKCIIepUMEHTBI, [J0Ka3bIBalOL[1e CJOKHOCTb CTpoeHUs sifpa. OTKpbITME paZMOaKTHBHOCTH.
OmnbiThl Pe3epdopga o omnpeziesieHHI0 COCTaBa PaZiMoaKTUBHOTO u3myueHusi. CBolcTBa anbda-, 6eta-,
ramma-usnydeHus. BivssHre pafoakTHBHOCTU Ha KUBble OPraHU3MBbI.

OTKpbITHE TIPOTOHA U HelTpoHa. HykioHHasi Moziesnisb siipa ['eiiseHbepra—/BaHeHKo. 3apsij spa.
Maccosoe uucio saapa. 30tomnel.

Anbta-pacrias. DeKTPOHHBIM U TIO3UTPOHHBIA OeTa-pacmag. ['amma-m3nydeHue. 3akoH
PaZIM0aKTUBHOIO pacraja.

OHeprus CBsI3U HYK/IOHOB B sifipe. S1zepHble cuibl. [JedeKT Maccel sizpa.

AnepHble peakuyu. [leseHue U CUHTe3 sifiep.

SnepHbiii peakTop. TepMosimepHblii cuHTe3. [Ipo6sieMbl M MEpPCIIEKTHUBbI SIIEPHOM 3HEPTeTHKH.
DKosioruueckue acreKThl silepHOM SHepreTHKU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertoibl HaOJTIO/IeHNsT ¥ PeTUCTPALIUH 37IeMeHTapHBIX YaCTHI].

dyHaMeHTaIbHbIe B3auMogeicTBusl. EAuHCTBO (hM3ryecKoii KapTUHBI MUpa.

TexHUuecKre yCTPOMCTBA U NIPaKTUUeCKOoe NpUMeHeHUe: 103UMeTp, KaMepa BunbcoHa, s/iepHbIi
peakTop, aToMHasi bomba.



Llemoncmpayuu

CuéTurK NOHU3UPYIOLUX YaCTHLI.

YueHuueckutli 5KkcnepumeHm, 1abopamopHble pabombl
VccnenoBanue TpeKoB yacTul] (110 TOTOBLIM (poTOrpadusim).

Pa3jen 8. Jy1eMeHThI aCTPOHOMUHM M aCTPO(U3UKH

OTarnbl pa3BUTHS aCTPOHOMUU. [IpyK/IaZHOe 1 MUPOBO33peHuUeCcKoe 3HaueHre aCTPOHOMUH.

Bup 3Bé3gHoro Heba. Co3Be3nus, spKre 3BE3/bl, JIAHEThI, UX BUAUMOE JBIKEHHE.

ConHeyHas cucreMa.

CosHue. ConHeyHast akTUBHOCTb. VIcTOUHMK 3Hepruu CoJiHLi@a M 3BE37. 3BE3/bl, UX OCHOBHbIE
XapaKTepUCTUKU. JluarpaMMa  «CIeKTpa/ibHbld  KJacC — CBETUMOCTb». 3BE3[bl  TJIaBHOU
1OC/Ie/I0BaTe/IbHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTb» [/Is1 3BE37] IJIaBHOM TOC/e0BaTe/IbHOCTH.
BHyTpeHHee cTpoeHue 3Bé371. CoBpeMeHHbIe TIPe/|CTaBAeHUsI O TIPOMCX0XKAeHUU 1 3BosoLn Co/HLa U
3B€3/,. DTarlbl )XU3HU 3BE3],.

Mneunbiti [1yTe — Hama [Nanaktvka. IlosokeHne u jgBwkeHue CosiHua B [Nanaktuke. Turbl
rajsiakTuk. PajjuoranakTiky v KBa3aphbl. YEpHbIe [bIPHI B siipax rajaakTUK.

Bcenennasi. Pactmpenne Beenennoil. 3akon Xa66s1a. Pasz6eranuve ramaktuk. Teopusi Bosbioro
B3pbIBa. Pe/IMKTOBOE H3/yueHue.

MacmrabHas ctpykrypa BeenenHoil. MeTaranakTuka.

HepeliiéHHbie Tpo6sieMbl aCTPOHOMUH.

YueHnuueckue Habn00eHust

HabnrosieHrsi HeBOOPY)KEHHBIM TJIa30M C MCIIO/Ib30BaHUEM KOMITbIOTEPHBIX TIPUIOXKEHUM ISt
orpefiesieHUsT TTOI0KeHUs] HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO [JaTy: OCHOBHBIe CcO3Be3/ust CeBepHOro
TMOJIyLLIApUS U SIPKHe 3BE3/bL.

Habmogenus B Teneckor JIyHel, rianet, Meudoro ITyTtu.

O6o0maroiiee MOBTOPeHUE

Ponb ¢U3MKKU U aCTPOHOMHM B 3KOHOMMUECKOM, TeXHOJOTMUYeCcKOM, COLMa/bHONW U 3THUeCcKOn
cdhepax JesTe/ILHOCTU ueioBeKa, pojib U MeCTO (PU3MKKM U aCTPOHOMUM B COBPeMeHHON HayuyHOMU
KapThHe MHpa, po/ib (PU3nUecKol Teopud B (DOPMHUPOBAHUM Mpe/ICTaB/IeHUA O (U3UUeCKOU KapTHHe
MHUpa, MecTO (GU3WYeCKOW KAapTHHbI MHpa B OOIeM psily COBPEMEHHBIX eCTeCTBEHHO-HayUHBIX
ripe/iCTaB/eHUN O MPUpPO/Ie.

MexnpegMeTHbIe CBS3H

W3yuenne kypca ¢usuku 6a3oBoro ypoBHS B 11 Kjacce OCYLIeCTBISeTCS C  y4ETOM
cojiepyKaTe/IbHbIX MEeXIPeJAMETHBIX CBsi3ell C KypcaMyd MaTeMaTHUKW, OHMOJIOTMM, XWMUH, reorpaguu u
TeXHOJIOTUMU.

MedcnpeOmemHble noHsimusi, CBsi3aHHbIe C W3yYeHWEM METO/I0OB HayuHOTO TO3HaHUS: sIBJIeHUe,
HayyHbIM akT, rurnoresa, ¢u3Uyeckass BeJMUMHA, 3aKOH, Teopusi, HabsrofleHue, SKCIIePUMEHT,
Mo/le/TMpOBaHKe, MO/ieJlb, U3MepeHue.

Mamemamuka: pelieHve CUCTeMbl YpaBHEHHH, TPUTOHOMeTpUUeCcKre (PYHKLIMU: CUHYC, KOCHUHYC,
TaHTeHC, KOTAHr'e€HC, OCHOBHOE TPUIOHOMETPHUYECKOe TOK[EeCTBO, BEKTOPbl M WX MPOEKLUU Ha OCH
KOOp/IMHAT, CJIO)KeHWe BeKTOPOB, IIPOU3BOZHbBIE 3/IeMEHTAapHbIX (YHKIWN, TPU3HAKU TOA00US
TPeYTObHUKOB, OTIpe/ie/ieHue TI/IoIaiu TUIOCKUX GUryp u o0bhéma Tes.

buosnoaus: 3neKTpUuecKye SIBIEHUSI B >KUBOW TIpPUpoJe, KosjebaTesbHbIe ABVKEHUS B >KUBOU
MpUPO/Je, ONTUUECKUEe SIBJIEHUS B )KUBOM MIPUPOJE, NeMCTBUe paJyaliiy Ha )KUBble OPraHU3MBI.

Xumusi: CTpoeHHe aTOMOB W MOJIeKyJ, KpUCTa/sinueckasi CTPYKTypa TBEPABIX Tes, MeXaHW3MbI
00pa30oBaHus KPUCTA/UTMYECKON PeIIETKU, CIIeKTPaTbHbBIN aHaN3.



l'eoepacpus: marHWTHBIE TIO/MOCA 3eM/IM, 3a/leXU MarHWTHBIX Py, (OTOChEMKA 3e€MHOU
TIOBEPXHOCTH, IpeJicKa3aHre 3eM/eTpsICeHUH.

TexHon02usA: JMHUAM 3jIeKTpoIlepejay, TreHepaTop IIePeMeHHOr0 TOKa, 3JIeKTPOZBUraTellb,
VH/YKLIMOHHasl Teyb, pajap, paJUONpUEMHUK, TejeBU30p, aHTeHHa, TenedoH, CBY-neus,
TIPOEKLIMOHHBIN anrapar, BOJIOKOHHasl ONITUKA, COTHeuHast barapest.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI IIO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O ObPA30OBAHUA

OcBoenne yueOHOro mpegMeTta «Pu3rKa» Ha ypOBHe cpejHero obiero obpasoanus (6a30BbIi
YPOBEHb) JIO/DKHO OO0ECTIeuuTb [JOCTH)KEHWE CJIeIVIOIUX JIMUHOCTHBIX, MeTarnpeJIMeTHBIX U
NIpeIMETHBLIX 00pa30BaTe/IbHBIX Pe3y/IbTaTOB.

JINMYHOCTHBIE PE3YJ/IBTATBI

JINUHOCTHBIE pe3ynbTaThl OCBOeHUs YyuyeOHOro mipegmera «®Pu3MKa» [JOJDKHBI OTpaXkaTh
TOTOBHOCTb M CIIOCOOHOCTb OOYYaroIUXCS PYKOBOZACTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEM
MO3WLIMeN JINYHOCTH, CHUCTEMOM 1I€HHOCTHBIX OpHEHTAl[i, TIO3UTHUBHBIX BHYTPEHHUX YOeXIeHUH,
COOTBETCTBYIOILIUX TPAJULMOHHBIM LIEHHOCTSIM POCCHMHCKOro OOIecTBa, paclIMpeHHe >KU3HEeHHOTO
OMbITa U ONbITA [eATebHOCTU B TpOLiecce peanv3aliid OCHOBHBIX HarpaB/eHWI BOCHMUTATebHOU
J1esITeJIbHOCTH, B TOM UHMCJIe B YACTH:

1) rpakAaHCKOr0 BOCIIUTAHUSA:

Cc(hOpPMHPOBAHHOCTh TPAXKJAHCKOW TMO3UIMK 00yJaromierocsi Kak akKTUBHOTO W OTBETCTBEHHOTO
YsjieHa POCCUICKOT0 00IIIecTBa;

TIDUHSITHE  TPAJULMOHHBIX  OOlljeuesloBeUeCKUX TIyMaHUCTUYECKUX U JeMOKpaTUYeCKUX
LIeHHOCTeH;

TOTOBHOCTb BECTH COBMECTHYHO /[iesiTeJIbHOCTh B MHTepecax TI'paXk[JaHCKOro oO01iecTBa,
y4acTBOBaTh B CaMOYTIpaB/IeHHH B 06pa3oBaTe/IbHOM OpraHu3alivy;

yMeHue B3aUMOJeMCTBOBATh C COL[MA/JbHBIMU UHCTUTYTaMU B COOTBETCTBUM C UX (DYHKIMAMU U
Ha3HaueHuewM;

TOTOBHOCTb K T'YMaHUTapHOUM U BOJIOHTEPCKOU JiesiTeIbHOCTH;

2) NaTpUOTUUYECKOr'0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTh POCCUMCKOW IPa)kAaHCKOM U/IEHTUYHOCTH, TaTPUOTHU3MA;

L[EHHOCTHOE OTHOIIIeHWe K TOCYJapCTBEHHBIM CHUMBOJIAM, [JOCTU)KEHUSIM POCCUMCKUX YUEHBIX B
061acTh PU3MKU U TEXHUKWY;

3) AYXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHPOBAaHHOCTL HPABCTBEHHOT'O CO3HAHUS, STUUECKOT'0 TIOBe/|eHuS;

CIIOCOOHOCTh OLIEHMBaTh CHUTYal[MI0 W TIPUHMMATh OCO3HAHHBIE pelleHHsi, OPUEeHTUPYSCh Ha
MOpabHO-HPAaBCTBEHHbIE HOPMBbI U LIEHHOCTH, B TOM UHCJIe B [iesiTe/IbHOCTH YUEHOT0;

0CO3HaHHWe JTMYHOTO BK/Ia/la B TIOCTPOEHHEe YCTOMUMBOTO OyayIero;

4) 3cTeTHYeCKOro BOCIMTAaHHUA:

3CTeTUUYECKOe OTHOIIeHWe K MUDY, BK/KOUas 3CTETUKY HAay4yHOrO TBOpPYECTBA, IPUCYILEro
¢bu3nyeckoii HayKe;

5) TPy/A0BOT0 BOCIIUTAHUSA:

VHTepeC K pa3/UuHbIM chepam mpodeccroHaNIbHOMN [1eaTe/TbHOCTH, B TOM UYKC/e CBSI3aHHBIM C
$U3MKOIN U TEXHUKOM, YMeHHe COBepIlIaTh 0CO3HAaHHBIN BBIOOD OyayIrel mpodeccuu v peasu30BbIBaTh
coOCTBeHHbIe )KU3HEHHbIe TIaHb;



TOTOBHOCTb U CIOCOOHOCTH K 00pa3oBaHMI0O M camMooOpa3oBaHHIO B 00slacTM (U3MKU Ha
TIPOTSKEHUU BCeM >KU3HU;

6) 53K0/10ru4ecKoro BOCIUTaHUA:

c(OPMHPOBAHHOCTb  JKOJIOTUYECKOW  KYJIbTYPbl, 0OCO3HaHWe Tr00a/JbHOTO  Xapakrepa
9K0JIOTUUECKUX MPpobJiem;

IJIaHUPOBaHWE W OCYILIeCTBJeHWE [eWCTBUM B OKPY’Karolllel cpefie Ha OCHOBe 3HaHWS Liejier
YCTOMUYMBOTO Pa3BUTHS Ue/IOBEUECTBa;

pacIiipeHye OIbITa /IeATeJIbHOCTH KOJIOTMUECKOW HarpaB/eHHOCTH Ha OCHOBE HMMEIOIUXCS
3HaHUM 10 (pU3UKe;

7) eHHOCTH HaYYHOI0 MO3HAHHUSA:

c(hOpMHPOBAaHHOCTHL MUPOBO33pEHUsI, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO pa3BUTHS
bu3nuecKoit HayKy;

OCO3HaHWe IIeHHOCTH HAyuHOW /[leATe/lbHOCTH, TOTOBHOCTb B TIpoLiecce U3YyUeHUs (PU3UKU
OCYILIeCTB/ISITh POEKTHYIO U UCCTIe/IOBaTe/IbCKYIO [esiTeTbHOCTh UHUBH/yabHO U B TPYIIIIe.

METAIIPEJMETHBIE PE3YJ/IbTATbDI

ITo3HaBaTe/IbHbIE YHHBepPCA/IbHbIE yueOHbIe JefiCTBUS
Ba3oBbie jiorMuecKue JJeHCTBUSA:

CaMOCTOSITE/ILHO  (pOPMY/JTUPOBaTh W aKTya/Id3UpoOBaTh MpobjemMy, paccMaTpuBaTh — eé
BCECTOPOHHE;

onpeJie/isiTh L|e/IU [1esITe/IbHOCTH, 3a/laBaTh NlapaMeTpbl U KDUTEPUM UX [JOCTWKEeHMUS;

BBISIB/IAITb 3aKOHOMEPHOCTU 1 TIPOTUBOPEUHSI B paCCMaTpUBaeMbIX (PU3NUECKUX SIBIEHUSIX;

pa3pabaTbIBaTh TUIaH pelleHrs Tpob/eMbl C YUETOM aHa/M3a MMEIOUUXCS MaTepUabHBIX U
HeMaTepHaJIbHbIX PeCypCOB;

BHOCUTb KODPEKTHBHI B JIeSITE/IbHOCTb, OLIEHMBAaTh COOTBETCTBUE Pe3y/IbTaTOB Lie/isiM, OL[eHUBaTh
PUCKU TOC/IeICTBUM [1eSITeIbHOCTH;

KOODJAWHUPOBaThL M  BBINIOJIHATE PaboOTy B  YC/IOBUSIX peanbHOrO, BHPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMO/IeMCTBUS;

pa3BUBaThb KPEATHBHOE MbIIIJIEHUE TTPU PeLlIeHUH XKU3HEHHBIX MPo0JieM.

Bba3oBble ucciejoBaTe/IbCKUe e CTBUA:

B/Ia/leTb HAyUYHOUW TePMUHOJIOTHEN, K/TFoUeBbIMU MOHITUSIMU U MeTo/laMU (hr31uecKoi HayKu;

B/Ia/leTh HaBbIKaMH yueOHO-UCC/IeloBaTeIbCKOW M MPOEKTHOM ZeTe/TbHOCTH B 00/1aCTH (PU3HKU,
CTIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITe/TbHOMY TIOMCKY MEeTO/IOB pellieHUs 3aZiau (pu3nueckoro
Co/lepyKaHusi, IPUMEHEHUI0 Pa3/IMUYHbIX METO/I0B MTO3HAHMS;

B/IaJileTh BHUJAMHU [IeATe/IbHOCTH 110 T[I0JyUYeHHWI0 HOBOTO 3HaHUS, €ro HWHTeprpeTaLyy,
npeoOpa30BaHNI0 W TIPUMEHEHWI0 B Pa3/IMUHBIX yueOHBIX CUTYyal[UsiX, B TOM UHCJie TIPU CO3JaHUHU
yueOHBIX MPOEKTOB B 00/1aCTH (DU3UKU;

BBISIBJIAITb TIPUUMHHO-C/Ie[ICTBEHHBbIE CBSI3W U aKTyaJM3WPOBaTh 3aZlauy, BbIABUraTb TUIOTE3Y eé
pellieHusl, HaXOJWUTb apryMeHThl [Jis Jl0Ka3aTeJbCTBa CBOUX YTBEP)K[EHWH, 3a/laBaThb MapaMeTpbl U
KpUTEpUH pellieHus;

aHa/IM3UPOBaTh TMOMyYeHHbIe B XO/le pelleHUs 3aJlaud pe3y/bTaThbl, KDUTUUECKU OLleHUBaTh WX
JIOCTOBEPHOCTb, TIPOTHO3MPOBAaTh U3MEHEHHEe B HOBBIX YCJIOBUSIX;

CTaBUTh U PopMYyIHUpOBaTh COOCTBEHHBIE 3a/laur B 0Opa3oBaTelbHOM AesTe/IbHOCTU, B TOM UHCIe
MIpYU U3y4eHUU (pU3MKY;

JlaBaTh OLIEHKY HOBBIM CUTYALUsIM, OLeHHUBATh TTPUOOPETEHHBIM OITBIT;



yMeTb TePeHOCUTh 3HaHUS 10 (H3MKe B MPAaKTUYECKYI0 00/1aCThb XKU3HeAes Te/TbHOCTH;

yMeTh UHTeTPUPOBATh 3HAHUS U3 Pa3HBIX MTPeIMETHBIX 00/1acTel;

BBI/IBUTaTh HOBLIE U/leH, TIpe/ijiaraTh OPUTHMHa/bHbIE TIOAXO0/bl U pellleHus;

CTaBUTH MMPOO/IeMBI U 3aflauH, I0MyCKAOIIe albTepHAaTUBHbBIE PelleHUs.

Pab6ora c undopmanmeii:

B/a/leTb HaBbIKaMU MoydeHUst MHGoOpMaluy (HrU3UUecKoro CofiepykaHusi U3 UCTOUHHUKOB Pa3HbIX
TUIOB, CAMOCTOSITE/IbHO OCYIIEeCTBASTh TIOMCK, aHa/lu3, CUCTeMaTH3aljii0 W HHTepIIpeTaLuio
WHGOPMAaLIMY Pa3/TMUHBIX BUJIOB U (DOPM TIpe/ICTaB/IeHUS;

OLIeHMBAaTh JOCTOBEPHOCTh UH(OPMALIUU;

WCTIO/b30BaTh Cpe/icTBa MH(GOPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJIOTHM B pelleHHur
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpraHM3al[MOHHBIX 3ajau C coO/rojieHneM TpeOOBaHUMA
JProOHOMHUKH, TeXHUKU 0e30TacCHOCTH, TUrHeHbI, pecypcocObepeskeHHs], TPABOBBIX U 3TUUECKUX HOPM,
HOpM HMHGbOPMAI[MOHHOM 6e30IMacHOCTH;

CO3/laBaTh TEKCThl (HM3UUECKOTO COZep)KaHUs B Pa3/UuHBIX (opmaTax C yuyéTOM Ha3HaueHUs
VH(OpMaLMK U Lie/IeBOM ayIuTOPUU, BbIOMpasi ONTUMasIbHYI0 (hOpMYy TIpeJiCTaB/IeHUs U BU3yaIu3aliuy.

KoMMyHHKaTHBHBIE YHUBepCa/IbHbIe y4eOHbIe /1efiCTBUS:

OCYIIIeCTB/IATh 00IIleHNe Ha ypoKax (PM3MKU U BO BHE-YPOUHOU JlesTe/IbHOCTY;

pacrio3HaBaTh NPeoChIIKM KOHGIUKTHBIX CUTYaliil U CMSTYaTh KOH(JIMKTHI;

Pa3BEpPHYTO W JIOTUUHO U3/1araTh CBOIO TOUKY 3PEHMS C UCII0/Ib30BAHUEM SI3bIKOBBIX CPE/ICTB;

TIOHUMAaTh 1 UCIO/b30BaTh NIPEMMYIL[eCTBa KOMaH/IHOW ¥ MH/MBH/yalbHON paboThI;

BBIOMpATh TEMAaTHMKy W METO/bl COBMECTHBIX [eMCTBUM C YUéTOM OOLIUX HWHTEPeCcOB W
BO3MOJKHOCTeM Ka)K/I0r0 ujieHa KOJI/IeKTHBa;

NIPYHUMATH 1]e/Id COBMECTHOM [leATe/IbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATh [I€MCTBUS IO
eé JIOCTWKEHUWIO: COCTaB/IATh IUIaH [eWCTBUM, pacrpefiefsTb POJM C YUYETOM MHEHUN Y4YaCTHHKOB,
06cyXaTh pe3y/bTaTbl COBMECTHOU paboThl;

OL|eHMBaTh KauecTBO CBOEro BK/IaJa U KaX[Oro yJaCTHHKAa KOMaHZbl B OO pe3ynabTaT 10
pa3pabOTaHHBIM KPUTEPHSIM;

npejJjiaraTb HOBble TIIPOEKThbI, OLeHUBATb WJeu C T[03ULMA HOBU3HBI, OPUIMHAIBHOCTH,
NIPaKTUYeCKOM 3HaYMMOCTH;

OCYILIeCTB/ISITh TO3UTUBHOE CTpaTeruuyeckoe IOBeJeHHWe B Pa3/IMUHBbIX CUTYalUsiX, MPOSIBIATH
TBOPYECTBO U BOOOpa)keHHe, ObITh MHULIATUBHBIM.

Pery/1AiTUBHbIE YHHBePCAIbHBIE YUeOHbIe AeHCTBUS
Camoopranusanus:

CaMOCTOSITE/ILHO ~OCYILECTB/ISATh T[103HABATe/NbHYIO /IeATe/IbHOCTb B 00sacTh (GU3UKA U
aCTPOHOMUH, BBISIBISITH TIPOO/IEMBI, CTaBUTh U (JOPMY/IMPOBaTh COOCTBEHHbIE 3a/laul;

CaMOCTOSITEJILHO COCTABJIATh TIJIAH PeIIeHUs] pacuéTHBIX M KauyeCTBEHHBIX 3ajjad, IU/IaH
BBITIOJTHEHUSI TTPAKTUUECKOW pabOoThI C YUETOM MMEIOIINUXCSl PeCYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U
rpe/iNouTeHU ;

JlaBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

pacIIMpsATh paMKK yueOHOTO MpejMeTa Ha OCHOBe JIMYHBIX MPe/II0UYTeHNH;

JleJ1aTh OCO3HAHHBIN BBIOODP, apryMeHTUPOBATh ero, OpaTh Ha cebst OTBETCTBEHHOCTD 3a PellleHue;

OL|eHMBaTh NIPUOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh (POPMHPOBAHUIO W TIPOSIBJIEHUIO 3PYAULMU B 00s1acTU (U3WKH, TOCTOSTHHO
TIOBBIILIATH CBOM 0Opa30BaTe/bHbIN U KY/JIbTYPHBIM YPOBEHb.



CaMOKOHTPO/Ib, SMOLIUOHA/TbHbIA HHTE/I/IeKT:

JlaBaTh OLIEHKY HOBBIM CHUTyalUsiM, BHOCHUTh KODDEKTHBBI B [IeSITeJTbHOCTh, OL|€HUBATh
COOTBETCTBHE Pe3y/IbTaTOB LIe/ISIM;

B/Ia/IeTh HaBbIKAMHU I[103HABATe/bHOH pedeKCMM KaK OCO3HAHHSI COBEpIIIaeMbIX AEMCTBUH U
MBIC/TUTE/TbHBIX TIPOLIeCCOB, UX Pe3y/IbTaTOB U OCHOBaHUM;

WCTIO/Ib30BaTh MPUEMBI pedIeKCHH /IJIs1 OLIEHKH CUTYal[|UH, BEIOOpa BEPHOTO PELeHMsT;

yMeTh OL|eHUBaTh PUCKW ¥ CBOEBPEMEHHO NIPUHUMATh PelleHus TI0 X CHIKeHUIO;

TIPUHUMATb MOTHBBI U apI'YMEHTBI PYTUX TIPY aHa/Ii3€e Pe3y/IbTaToB /leaTeTbHOCTY;

TIPUHUMATD Cebsl, TOHUMasi CBOM HeZIOCTaTKH M JOCTOUHCTRA;

TIPUHUMATb MOTUBBI U apT'YMeHThI IPYTUX TIPU aHa/lu3e Pe3y/bTaToB /1esTelbHOCTH;

TIpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIMIUOKU.

B mpoliecce AOCTH)KEHUS JTMUHOCTHBIX PEe3y/bTaTOB OCBOEHHUS TMPOTrpaMMbl 10 (U3MKe /s
YPOBHSI cpefHero o6imiero oOpa3oBaHWs Yy OOyyaroIIMXCSl COBEPIIEHCTBYETCS 3MOLIMOHAIBHBIN
WHTEJUIEKT, MPe/IIoJaratoii chOpMHUPOBAHHOCTb:

CaMOCO3HaHUsI, BK/TFOYAIOLI[Ero CrioCOOHOCTh TIOHMMATh CBOE IMOL[MOHAILHOE COCTOsIHUE, BU/IeTh
HarpaB/IeHUs] Pa3BUTHSI COOCTBEHHOW IMOIIMOHA/IBHOM Cephl, ObITH yBepeHHBIM B cebe;

CaMOpery/JIMpOBaHusl, BK/IIOUAIOIIET0 CAMOKOHTPO/Ib, YMEHHe TIPUHUMATh OTBETCTBEHHOCTb 3a
CBOE TMOBe/ieHHe, CIOCOOHOCTh a/anTUPOBaThCsl K SMOLMOHA/JBHBIM W3MEHEHUSIM U TIPOSIB/ISATH
rMOKOCTb, OBITb OTKPBITBIM HOBOMY;

BHYTpPeHHEeH MOTHMBAllMH, BK/IIOUAOIIeH CTpeM/IeHHe K JAOCTHXKEHHIO 1[I U YCIIeXy, ONTUMU3M,
VHULIMaTUBHOCTh, YMEHUe /IeHCTBOBaTh UCXO/s U3 CBOMX BO3MOXKHOCTEH;

IMITaTHH, BK/IIOUAOIIel CIIOCOOHOCTb MOHUMATh SMOI[MOHATBHOE COCTOSIHUE APYTUX, YUUTHIBATh
€ro MPU OCYILeCTBIEHUH 00II[eHHsI, CIOCOOHOCTh K COUYBCTBUIO U COTIEPEXMBAHUIO;

COL[MA/IbHBIX HABBIKOB, BKJIIOUAKOIIUX CMOCOOHOCTh BBICTpAaMBATh OTHOIIEHUS C JIPYTUMH
JIFOZIbMU, 3a00TUTBLCS, TIPOSIBJISITH UHTEPEC U Pa3pelaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJ/IBTATbBI

K koH11y 00yyenus B 10 K/acce ripeZiMeTHbIe pe3y/ibTaThl HA 6a30BOM yPOBHE [JO/KHBI OTPaXKaTh
c(OpMHUPOBAHHOCTH y 00YYAIOIIUXCS YMEHUH:

JleMOHCTPHPOBATh Ha NpUMepax poJib U MecTo (U3MKU B JOPMUPOBAHUM COBPEMEHHOW Hay4yHOU
KapTUHbI MHpa, B Pa3BUTHM COBPEMEHHON TeXHUKU U TeXHOJIOTMH, B TPAKTUUECKOHW [esaTeSbHOCTU
JIIof1el;

YUMTBHIBaTh T'PaHULbl TPUMEHEHUs] M3yueHHbIX (M3MYeCKUX Mojeneii: MaTepuasnbHas TOYKa,
WHepLyaibHasi CUCTeMa OTCYETa, abCOTFOTHO TBEPZOE TeJlo, MeasbHbIM ra3, MOJe/Mr CTPOeHUs ra3oB,
YKUJKOCTeH U TBEPABIX TeJsl, TOUeUHbI 3/1IeKTPUUeCKU 3apsi/, MpU pellieHnH GU3MUecKux 3aau;

pacrio3HaBaTh (U3MUecKye siBjeHus (TIPOLeCChl) M OOBSCHATh UX HAa OCHOBE 3aKOHOB MeXaHHKH,
MOJIeKY/IIPHO-KMHETUYeCKOW TEeOPUHM CTPOEHUs BeIleCcTBAa W 3/eKTPOAWHAMUKW: paBHOMepHOe U
PaBHOYCKOpeHHOe MpsSIMOJIMHeNHOe ABIKeHHe, CBOOOAHOe MajieHre Tell, [JBW)KEHHe 10 OKPY)KHOCTH,
VHepLYsi, B3auMoJelicTBre Ter, fuddysusi, OpOyHOBCKOe ABIKEeHHe, CTPOEHHE >KHKOCTeN U TBEP/BIX
Tes, W3MeHeHHe OOBEMa Tesl TMPU HarpeBaHWUM (OXJIaXKEHWH), TETUIOBOe paBHOBeCHe, HCIapeHwHe,
KOHJIeHCalyisl, TUlaB/ieHre, KpUCTa/UIM3aliysl, KUlleHue, BJIaKHOCTh BO3/1yXa, MOBbIILIEHNe JaB/ieHus ra3a
TIPY er0 HarpeBaHWH B 3aKPbITOM COCY/le, CBsI3b MEX/y TlapaMeTpaMi COCTOSIHUS Tra3a B U30IpOoLieccax,
3/IeKTPHU3aLYsl TeJl, B3aUMO/IeHiCTBHUE 3apsi/iOB;

OTUCHIBATE MeXaHUUecKoe ABIKeHHe, MCIOo/b3ys (r3ndeckre BelMUMHBI: KOOpJAWHATA, MyTb,
riepeMelrieHre, CKOPOCTb, YCKODeHHe, Macca Teja, CWIa, WUMITy/IbC Teja, KUHETUYeCKas SHeprus,



TIoTeHIMa/IbHast YHeprusi, MexaHndeckast paboTa, MexaHUuecKasi MOILL{HOCTb; TPU OMUCAHUW MPaBUJIbHO
TPAaKTOBaThb (DHU3UYECKU CMBICT WCIOIb3YEeMBIX BEJIMUMH, MX O00O03HAUeHWs U eUHUIIbI, HaXOAWUTb
¢dopMmyrbl, CBs3bIBaIOIIME JaHHYIO (PU3UUYECKYI0 BeJTMUMHY C JPYTUMU BeJTMUMHAMU;

OMHUChIBaTh M3y4YeHHbIE TEIJIOBble CBOWCTBA Te/ W TEIJIOBbIe SIBJIEHUS], WCII0J/b3Ysl (U3NUecKre
Be/IMUMHBI: JIaB/IeHHe rasa, TeMmIiepatypa, Cpe/iHsiss KMHeTUuecKas SHeprusi XaoTUUeCKOro [JBHKeHUS
MOJIeKYJI, CpeJHeKBaJpaTHUHasi CKOPOCTb MOJIEKYJI, KOJIMUeCTBO TeIUIOThI, BHYTPEHHsIsl SHeprusi, pabota
rasa, Ko3¢(uLreHT N0e3HOr0 JeCTBUS TEeM/I0BOr0 JABUraTessi; MpyU OMMCAaHUM NPaBUIBHO TPAKTOBaTh
bu3nYeCcKuid CMBIC/T WCTIONB3yeMbIX BeUYHMH, UX 0003HAueHWs W eAWHUIIbI, HAaXOAWUTb (HOPMYJIBI,
CBsI3bIBaIOLLMeE JaHHYH0 (PU3MUeCKYI0 BeJIMUMHY C IPYTUMU BeJTMYMHaM;

OMHUCHIBaTh M3yUEHHble S/IeKTPUUeCKUe CBOWCTBA BellleCTBA U SJIeEKTPUUECKHe SBJIEHHUS
(mporiecchl), UCIMOMB3ysd (U3MUECKWe BeJUUMHbI: 37eKTPUUeCKUN 3apsifi, 3/eKTpuueckoe Tore,
HaTpSDKEHHOCTD T10J1s, TMOTeHLMas, pa3sHOCTb MOTEHLMaJoB; MPU ONMUCAHWUM NPaBUIBHO TPAKTOBATh
bu3nyecKuid CMBICT WCTIONb3YeMbIX BeTUUMH, UX 0003HAaueHHs] M e[IUHUIIbI;, YKa3biBaTb (OPMYIIBI,
CBsI3bIBalOLLMeE JaHHYH0 (PM3MUECKYIO BeJIMUMHY C APYTUMU BelTMUMHAMUY;

aHa/IM3UPOBaTh (PM3UUECKHe TIPOLIeCCh] U SBJIeHHS, UCI0/b3Ys (Pr3UUecKUe 3aKOHbI U TTPUHLIUIIBIL:
3aKOH BceMUPHOro tarotenus, I, II u 111 3akoHbl Her0TOHA, 3aKOH COXpaHeHUs MeXaHUYeCKOW SHEepPruy,
3aKOH COXpaHeHUsi WMITY/bCa, TPUHLMUIT CYNepro3vL{Mi CUJ, TPUHLIMIT pPaBHOMpaBUsl MHepLMaIbHbIX
CUCTEM OTCUYETa, MOJIEKY/ISIPHO-KMHETUYECKYI0 TeODUI0 CTPOEHHsI BelleCTBa, ra3oBble 3aKOHbI, CBSI3b
CpefHel KWHeTUUeCKOW YHePTHH TETJIOBOTO JBMXKEeHUST MOJIEKYJT ¢ abCOJTIOTHOM TeMITepaTypou, repBbIi
3aKOH TepMOJVHAMMKM, 3aKOH COXPaHEHUsl 3/1eKTPUYecKoro 3apsja, 3akoH KysioHa, mpu 3Tom
pa3nuuaTh CJ0BeCHYH0 (POPMYIMPOBKY 3aKOHA, ero MaTeMaTH4ecKoe BbIpaykKeHHe U YCI0BHUs (TPaHULIbI,
00s1aCTH) IPUMEHUMOCTH;

OOBSICHATHL OCHOBHBbIE TIPUHLIMITBI [JIeMCTBUSI MalllMH, TMPUOOPOB M TeXHUUECKUX YCTPOMCTB;
pa3/InyaTh yCI0BHUS UX 6e30MacHOr0 UCTIOb30BaHKUS B TIOBCEIHEBHOM XKU3HU;

BBIMOJIHATh  9KCIIEPUMEHTHI [0 HWCC/Ie[0BaHUIO (U3MUECKHX SIBJIEHWH U TIPOLIeCCOB C
WCTIONIb30BaHUEM TIPSIMbIX M KOCBEHHBIX HM3MepeHUH, MpU 3TOM (OopMy/IupoBaTh MpobsieMy/3ajauy U
TUNoTe3y YydyeOHOro SKCrepuMeHTa, cOOMpaTh YCTAaHOBKY W3 TPEAJIOKEHHOTO 000pyIoBaHMS,
TIPOBO/JIUTH OTBIT U ()OPMY/IMPOBATH BHIBO/bI;

OCYILLeCTB/ISITh TIPSIMble U KOCBEHHbIe M3MepeHUs (U3NUYeCKUX BeJUYMH, TPU 3TOM BBIOMpATh
ONTUMAaJIbHBINA Cr1I0cO0 W3MepeHHsI M HWCTO/Mb30BaTh HM3BECTHBIE METO/bl OLEHKU IOTPeIHOCTen
V3MepeHuis;

WCCeoBaTh 3aBUCHMOCTU MeX[y (U3NUeCKUMH Be/JWYMHAMU C MCIO0/b30BaHUEM TMPSIMbIX
V3MepeHHi, TpU 3TOM KOHCTPYMpPOBaTb YCTaHOBKY, (MKCUpPOBaThb pe3y/lbTaThl TOTYYeHHOU
3aBUCHMOCTH (DU3UUECKUX BeIMYMH B BHe Tabiaul] U rpaduKoB, [e/aTh BBIBOJBI MO pe3yjbTaTaM
WCCrieJOBaHUS;

cobsroziaTh TipaBWIa 6e30macHOro Tpyza TPH TPOBeeHNH WCCIe0BaHUN B paMKax yueOHOro
JKCTIepuMeHTa, y4yeOHO-MCCIejoBaTeNlbCKOM U TIPOEKTHOW  [IesiTeIbHOCTH C  UCII0J/Ib30BaHUEM
W3MepUTE/TbHBIX YCTPOUCTB U 1ab0paTOPHOTO 000PYI0BaHMS;

pelaTb pacyéTHble 3a/aud C SIBHO 3aJaHHOM (PU3MYeCKOW MOJenblo, WCII0J/b3ys (pU3rvecKue
3aKOHBI ¥ MPHUHLIMITEL, HA OCHOBE aHajiM3a YCJIOBUS 3a/laud BbIOMpaTh GU3NUECKYH) MOJe/Tb, BbIeNsTh
busnyeckrie BeTMUUHBI U (HOPMYJIbl, HEOOXOAUMBIE /IS €€ pelleHus], POBO/IUTh PACUETHI U OL[eHUBATh
peasibHOCTh MOJIyUeHHOT 0 3HaueHUs (PU3MuecKor BeJTMUMHbI;

pelllaTb KaueCTBeHHble 3a3laud: BbLICTPAWBaThb JIOTUYECKHM HEMPOTHMBOPEUMBYI) LIEMIOUKY
paccyx/ieHul C OropoU Ha M3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (M3UUecKyre sB/eHus;

WCTIO/b30BaTh TNPU pellleHny yueOHBIX 3afiau coBpeMeHHble MH(OpPMAalIMOHHbIe TeXHOIOTUH AJist
TIOWCKA, CTPYKTYPUPOBAaHWs, WHTEPIpeTallid W TIpe/CTaB/ieHUs yueOHOW U Hay4YHO-TIOMY/ISIPHOU



vHbOpMalliY, TIOTyYeHHOM W3 Pa3/UUYHBIX WCTOUHHMKOB, KPUTUYECKH aHAJM3HMPOBATh TIOIyYaeMyro
rH(dopMaluio;

TIPUBO/IUTH TIPUMEPHI BK/Iajla POCCUHMCKUX M 3apyOeXKHbIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH,
00BsICHEHHe TPOLIeCCOB OKPY’KAIOI[eT0 MUPA, B PAa3BUTHE TEXHUKH U TeXHOJIOTHH;

WCTIOb30BaTh TeOpeTHUeCKHe 3HaHUS 10 (U3MKe B TOBCEJHEBHOW >KU3HU /s 0becrieueHus
Oe3omacHOCTH TIpU OOpaleHNMd € TIpUOOpaMH W TEeXHWUYECKMMU YCTPOMCTBaMH, [/ COXpaHEHHs
3/10pOBbsI U COOJIFO/IeHNsI HOPM KOJIOTHUYeCKOTO TOBe/IeHHsT B OKPY>Karollel cpee;

paboTaTe B TpyIIie C BBITOJHEHWEM pa3/IMUHBIX COLMATbHBIX pOJIeH, TUIaHUpOBaTh paboTy
TPYIIbI, PALIMOHABHO PacIpefesiATh 0053aHHOCTH W TJIAHMPOBAaTh [1€STebHOCTh B HECTaHZAPTHBIX
CUTyalMsiX, afleKBaTHO OLIeHMBaThb BK/aJ, KaX[Oro W3 YUaCTHUKOB TPYIIbl B  pelleHue
paccMaTpuBaeMoi mpo0IeMbl.

K koHIly 00yueHus B 11 K/1acce npeZiMeTHbIe pe3y/ibTaThl Ha 0a30BOM YPOBHE JI0/DKHBI OTPaXKaTh
Cc(hOpMHPOBAHHOCTh Y 00YUAIOIUXCS YMEHHI:

JIeMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (Gu3uky B OpMHUPOBAHUN COBPEeMEeHHOM HayuHOM!
KapTWHBI MHpa, B Pa3BUTHUU COBPEMEHHOW TeXHUKU M TEeXHOJIOTHM, B TIPAKTUUYeCKOH JesTelbHOCTU
JIFOZIel, 11eJIOCTHOCTh U IMHCTBO (hM3UUeCKOUM KapTHUHBI MUPA;

YUUTBIBATh TPaHUL[bI TIPUMEHEHUsI W3YUeHHbIX (H3UUeCKUX MOoZeseli: TOUeuHbl 31eKTpUUeCcKuit
3apsifi, Tyd CBeTa, TOUeUHbI MCTOUHMK CBeTa, sifilepHasi MOZie/ib aTOMa, HYK/IOHHasi MO/ieJib aTOMHOT'0
sIpa TIpU pellieHny (PU3NUeCKrX 3aad;

pacrio3HaBaTh (u3NUecKrde siBleHUs1 (TPOLeCChI) M OOBSACHATH WX HAa OCHOBE 3aKOHOB
9/IEKTPOIMHAMUKN ¥ KBAaHTOBOW (DU3WKHU: 3JIeKTpUYecKas IPOBOJAUMOCTb, TeIJIOBOe, CBETOBOE,
XUMHUUeCKoe, MarHUTHOe [eMCTBUSI TOKa, B3aMMO/IeiCTBHe MarHUTOB, 3/IeKTPOMAarHUTHAsE UHYKIIUS,
JlefiCTBHe MarHWTHOT'O TIOJiS Ha TIPOBOJAHUK C TOKOM M JBVWIKYLIUHCS 3apsifi, 37eKTPOMarHUTHBIE
KomeOaHWss Y BOJIHBL, TIPSIMOJIMHEMHOEe pacrpoCTpaHeHHe CBeTa, OTpakeHWe, TIpesioMJIeHue,
vHTepdepeHIusi, AUPpaKLUsS U TOJIpU3alivs CBeTa, AUCTIepPCUst CBeTa, (PoTo3/eKTpuueckuii 3¢dexT
(boto3dekrt), cBeTOBOe [aB/ieHHWe, BO3HUKHOBEHHE JIMHEMUAaTOro CreKTpa arToma BOJOpOJa,
ecTeCTBeHHasl U UCKYCCTBEHHas paJIMOaKTUBHOCTD;

OMUCHIBaTh U3yueHHble CBOWCTBA BelllecTBa (3/7IeKTpUUYECKHe, MarHUTHbIE, OITHYeCcKue,
3/IEKTPUYECKYI0 TIPOBOJUMOCTb Ppa3/IMUHBIX Cpell) W 3/1eKTPOMarHUTHble siBjieHUs (TPOLIeCChl),
WCTO/b3Ysl (hr3uuecKre BeJIMUWHbBI: 3/IeKTPUUECKUN 3apsifl, Cia TOKa, 3/eKTPUuecKoe HarpsbkeHue,
3/IEKTPUUECKOe COTMPOTHUB/IEHHE, Pa3HOCTh TIOTEHL[MA/IOB, 3/IeKTPOABWKYILAsi Cuia, paboTa TOKa,
WH/YKIUSI MarHUTHOTO TIOMs, Cuia Awmmepa, cwia JIopeHIa, WHAYKTUBHOCTb KaTYIIKW, SHEPTUs
3JIEKTPUUECKOT0 ¥ MarHUTHOTO TI0JIeid, TIePUO/] U YacToTa KosiebaHuii B KosiebaTesTbHOM KOHTYpe, 3apsif
Y CWIa TOKa B TPOL[ECCe FapMOHUYECKHMX 3JIEKTPOMAarHUTHBIX KojeOaHWM, (DOKYCHOe pacCTOSTHUE W
OTITHYEeCKasl CW/a JIMH3bI, TIPU OMUCAHWW TPABWILHO TPAaKTOBAaTh (PU3UUECKUN CMBIC/ UCIOJb3YeMbIX
Be/IMUWH, UX 0003HAUEHWS W €IUHUIIBI, YKa3blBaThb (DOPMYJbI, CBSI3bIBAIOIIME JAHHYIO (hHU3UUYECKYHO
BeJIMYMHY C APYTUMU BeJTMUMHAMU;

OTMCHIBAaTh M3yUeHHble KBAHTOBbIE SIBJIEHWSI U TPOLIECCHI, UCTIONB3Ysl (pU3nuecKue BeTMUYMHBI:
CKOPOCTh 3/IeKTPOMarHUTHLIX BOJIH, /JIMHA BOJHBI M UaCTOTAa CBeTa, SHEPTUs U UMITYIbC (OTOHa,
Tepyo/; TOo/ypacraza, SHeprus CBsA3M AaTOMHBIX sifiep, TIPM OINMHCAHWK TPABWILHO TPaKTOBATh
bu3NUyeCcKuid CMBICT UCTIONb3yeMbIX BeJWYMH, UX 0003HAaueHUsT W eJUHUIIbI, YKa3biBaTb (HOPMYJIBI,
CBsI3bIBAIOIE [AHHYIO (DU3MUECKYI0 BeJIMUMHY C JAPYTMMH BeJMUYMHAMU, BBIUMC/ISATH 3HaueHUe
(h13MYeCcKoi BeTMUMHBI;

aHa/IM3UPOBaTh (hH3UUeCKre TIPOLIeCChl U SIB/IeHHS, UCT0/Ib3Ys (hr3ruecKre 3aKOHbI U TIPUHLIUTIBL:
3akoH OMa, 3aKOHBI TI0C/Ie[J0BaTeIbHOTO U Mapasiie/lbHOro CoeZJMHeHHs TTPOBOJHUKOB, 3aKOH [KOymsa—
JleH11a, 3aKOH 3/IeKTPOMarHUTHOW WHAYKIMH, 3aKOH TIPSIMOJIMHEHHOTO PacIipOCTPaHeHUs CBeTa, 3aKOHbI



OTpa)kKeHHUsl CBeTa, 3aKOHbI IpeJOM/IEHUs CBeTa, ypaBHeHMe OWHIUTelHa s (poTo3ddekTa, 3aKOH
COXpaHeHUsI SHePruH, 3aKOH COXPaHEHHs UMITY/IbCa, 3aKOH COXPAHEHUS /IeKTPUUECKOro 3apsifia, 3aKOH
COXpaHeHMsi MaCCOBOTO UMCJIa, TIOCTy/aThl bopa, 3aKOH pain0akTUBHOTO pacraja, pU 3TOM pa3inyaTh
CJIOBECHYHO (pOPMY/IMPOBKY 3aKOHa, ero MaTeMaTHueCcKoe BbIpakeHHe U YCJIOBHS (FpaHULbl, 006s1acTH)
TIPUMEHUMOCTH;

oTipejie/IATh HarpaB/ieHWe BeKTOpa MH/YKLMKM MarHUTHOTO TIOJsi MPOBOJHMKA C TOKOM, CHJIbI
Awmnepa u cusel JIopeHLia;

CTPOUTH U OMUCKIBaTh N300pakeHKe, CO3/jlaBaeMOe TVIOCKUM 3ePKasioM, TOHKOU JTMH30M;

BBIMOJIHATE  9KCIIEPUMEHTHI [0 HWCC/Ie[0BaHUIO (U3MUECKHX SIBJIeHWH U TIPOLIeCCOB €
WCTIOIb30BaHUEM TIPSIMBIX UM KOCBEHHBIX M3MepPeHHil: Tpu 3TOM (OopMy/iupoBaTh TpobsiemMy/3ajjauy U
rurnoTesy y4eOHOTO SKCIeprUMeHTa, COOMpaTb YCTAaHOBKY W3 TIPeAJIOXKEHHOrO 000pyZoBaHMS,
TIPOBO/JIUTH OTIBIT ¥ (POPMY/IMPOBATH BHIBO/bI;

OCYIL[ECTB/ISITh TIPSIMble U KOCBEHHbIe M3MepeHHs (M3WUYeCKUX BeJUYMH, TPU 3TOM BBIOMpATh
ONTUMAaJbHBIA CrI0cO0 W3MepeHHsI M WCTO/Ib30BaTh M3BECTHBIE METOZbl OL[EHKU TOTPEeIIHOCTeH
r3MepeHUl;

WCCJIeIoBaTh 3aBUCUMOCTH (DU3WUYEeCKUX BEJTMUWH C WCTIO/h30BaHHEM TIPSIMbIX WU3MEpPeHHM: TpU
3TOM KOHCTPYMPOBaTh YCTaHOBKY, (DMKCHpOBaTh pe3y/bTaThbl MOJYYeHHOW 3aBUCHUMOCTH (DH3MUeCcKux
Be/IMYMH B BUZle Tab/uL ¥ rpavKoB, /iesiaTh BBIBOALI 110 pe3y/ibTaTaM UCC/ielOBaHMs;

cobmogaTh mpaBwia 0e30macHOro TpyZa TMpU MPOBEEHWH HMCC/IeJ0OBaHWN B paMKax yueOHOro
JKCIIeEPUMeHTa, Yy4eOHO-HCC/Ie/IoBaTeIbCKOW W TIPOEKTHOW  JIeSITeIbHOCTH  C  MCIOJIb30BaHUEM
W3MepUTE/TbHBIX YCTPOUCTB U 1ab0paTOPHOTO 000PYI0BaHMS;

pellaTh pacyéTHbIe 3a/laud C SIBHO 3aJldHHOW (PU3MUECKOM MOJe/blo, UCIOJb3ys (u3nyecKue
3aKOHbI M MPHUHLIMITEL, HA OCHOBE aHa/M3a YCJIOBUs 3a/jaud BbIOMpaTh PU3NUECKYH0 MO/esib, BbIe/sTh
busnyeckre BeMUUHBI U HOPMYJIbl, HEOOXOAUMbBIE JJisl €€ pellieHHs, POBOIUTh PACUEThI U OI|eHUBATh
peasbHOCTb M0Jy4eHHOT 0 3HaueHUst (pr3nuecKor BeJIMYUHBI;

pelllaTb KaueCTBeHHble 3a/laui: BBICTPAMBATh JIOTUUECKHM HENPOTHUBOPEUMBYI) LIeTIOUKY
paccy>x/ieHul C ONOpPOU Ha M3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTU 1 (hr3nUecKre siBJIeHUs;

WCTIO/b30BaTh MPH pellleHny yueOHBIX 3aZlau coBpeMeHHble MH(GOpPMalMOHHbIE TeXHOJOTUU IS
TIOMCKA, CTPYKTYPUPOBaHUs, WHTepTIpeTallid M TIpe/CTaB/ieHuss yueOHONW U Hay4yHO-TIOMYJ/ISIPHOM
MHpOpMaLMY, TOJYyYeHHOW M3 pa3/WyHbIX MCTOUHUKOB, KPUTHYECKU AaHaIU3UPOBATh I0/ydyaeMyro
VH(pOpMaLIo;

OOBSICHATh TIPUHLIUITBI JIeHCTBUS MaIllMH, TMPUOOPOB M TeXHWYEeCKMX YCTPOMCTB, pa3idyaTth
yCI0BHSI X 6€30MacHOT0 UCIOIb30BaHUsI B TIOBCHEBHOMW >KU3HM;

TIPUBOJWTE TPUMeEPHI BKJ/Iala POCCUMCKUX M 3apy0OeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHe TIPOL[ECCOB OKPY)KAIOILeT0 MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHM;

UCII0/Ib30BaTh TEOPeTHUeCKre 3HaHWs 10 (M3vKe B TIOBCEJAHEBHOW XM3HU [/ 00ecrieyeHus
6e3omacHocTi Tipu obpailjeHMd € TIpUbopaMy M TeXHUYeCKUMU YCTPONCTBaMH, [Jis1 COXpaHeHHs
3/10POBbsI U COOJTIOZIeHNSI HOPM KOJIOTUYEeCKOTO TTOBe/IEHHsST B OKPY>Karoll[el cpe/e;

paboTaTh B TpyMIe C BBITIOJIHEHWEM pPAa3/IMUHBIX COLMAIBHBIX DPOJieH, TUIaHUPOBaTh paboTy
TPYIIBI, PALIMOHANBHO pacTipe/iesiiTh 00si3aHHOCTU U TIJIAaHUPOBATh [IeSiTe/IbHOCTh B HeCTaHAAapTHBIX
CUTyalUsIX, afIeKBaTHO OIIeHWBaTh BK/IQJ, KaXIOr0 W3 YYaCTHUKOB TPYIIIbI B  peIlIeHHe
paccMaTpuBaeMoii po0ieMbl.



TEMATHNYECKOE IVNTAHUPOBAHME, 10 K/IACC

KoinyecrBo yacos JJIeKTPOHHBIE
HaumeHoBaHMe pa3fie/ioB U TeM (udpoBbie)
Ne n/n KontposbHbie | IIpakTHueckue
NMPOrpamMMblI Bcero oOpa3oBarte/IbHbIE
paboThI paboThI
pecypchbl
Pazgen 1. PU3NUKA 1 METO/IbI HAYUHOTI'O IIO3HAHUSA
1.1 ®usrKa U MeTobl HAyUHOT' O TTO3HAHUSA 2 Bubmorexa LIOK
) A Y4 https://m.edsoo.ru/7f41bf72
Wtoro no pasgeny 2
Pazpen 2. MEXAHUKA
bubmoteka LJOK
21 K 5
HHemaTHxa https://m.edsoo.ru/7f41bf72
bubmioreka LJOK
2.2 7
Huramika https://m.edsoo.ru/7f41bf72
bubmoteka LJOK
2.3 3 6 1 1
AKOHBI COXDAHEHIA B MEXAHMKe https://m.edsoo.ru/7f41bf72
Nroro no pa3peny 18
Paspen 3. MOJIEKYJIAPHASI ®U3NKA U TEPMOJVNHAMUKA
31 OCHOBBI MOJIEKY/ISIPHO-KUHETUUECKOM 9 1 bubmoreka IIOK
' TeOpHUU https://m.edsoo.ru/7f41bf72
bubnmroreka LJOK
3.2 0] 10 1
CHOBBI TEPMOMHAMHUIH https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUS BelljecTBa. c bubnuoreka LIOK
' ®a30BbIe TIePEX0/Ibl https://m.edsoo.ru/7f41bf72
WNtoro no paspeny 24




Paspen 4. 3JIEKTPOJMHAMMKA

bubmioreka LJOK
4.1 3 10
JIKTpOCTATHIA https://m.edsoo.ru/7f41bf72
49 [TocTosIHHBIN 3/1eKTPUYEeCKUM TOK. TOKH B 1 bubmioteka LIOK
' Pa3/IMUHBIX CpeJax https://m.edsoo.ru/7f41bf72
Wroro no pa3peny 22
PesepBHOe Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




11 K/IACC

KonunyecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHMe pa3fe/ioB U TeM (mudpoBbie)
Ne n/n KonrposbHbie | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBarte/IbHbIE
paboThI paboThI
pecypchl
Paspen 1. 3JIEKTPOJUUHAMUKA
11 MarnuTHoe 1osie. D71eKTpOMarHuTHast 1 1 3 Bubmioteka LIOK
' WHIYKIWST https://m.edsoo.ru/7f41c97c
Nroro no pa3peny 11
Pazpen 2. KOJIEBAHUS 1 BOJIHbBI
21 MexaHnuecKue U 3JIeKTpPOMarHUTHbIe 9 1 bubmioteka LIOK
' KosiebaHus https://m.edsoo.ru/7f41c97c
29 MexaHuyeckye U 371eKTpPOMarHuTHhIe 5 1 bubnuoreka LIOK
) BOJIHBI https://m.edsoo.ru/7f41c97c
bubmioreka LIOK
2.3 O 10 3
rrKa https://m.edsoo.ru/7f41c97c
Nroro no pa3peny 24

Pazaen 3. OCHOBBI CITEITUAJ/TbHON TEOPUY OTHOCUTEJ/IBHOCTH

31 OcHOBBI crielagTbHON TeOpUr 4 1 Bubmoteka LIOK
) OTHOCUTE/IbHOCTH https://m.edsoo.ru/7f41c97c
Uroro nio pasgeny 4
Paszpen 4. KBAHTOBAS ®U3NKA
bubmioreka LIOK
4.1 3 7 6
JIEMEHTRT KBARTOBOM OTITHKH https://m.edsoo.ru/7f41c97c
4.2 CrtpoeHue aToMa 4 bubnuoreka LIOK




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

4.3

ATomHOe 91po

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

WNtoro no paspeny

15

Paszpen 5. 3JIEMEHTBI ACTPOHOMUH 1 ACTPODPU3INKUN

5.1 OneMeHTHI aCTPOHOMUM U acTPO(PU3NKU 7 Bubmorexa LIOK
https://m.edsoo.ru/7f41c97c

WToro no pazzemny 7
Pa3pen 6. OGOBIIAROIIEE IIOBTOPEHUE

6.1 O6o01jaroriee MOBTOpeHME 4 Etl/tf::l/d/(;iii(iﬁ 7£41c97c
Nroro no pa3speny 4
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




IIOYPOYHOE IVNTAHUPOBAHMUE, 10 K/TACC

KosmmuecTBO 4YacoB

OnexkTpoHHbIe IU(pOBHIe

Ne arTa
Tema ypoka KonTponbHble | IIpakTHueckue A o0pa3oBaTe/bHbIE
n/n Bcero U3yueHHs
paboThI padoThI pecypchbl
) — .
| e 1
i A https://m.edsoo.ru/ff0c32e2
OKpY’Karolllero Mmupa
Ponb 1 MecTo (DU3UKU B

9 (hopmMHpOBaHUM COBpeMeHHOM 1 bubmioreka LIOK
Hay4yHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUUeCKOU [1eATe/TbHOCTH JIF0Zer
MexaHnueckoe JBUKeHHe.

3 OTHOCUTENTBHOCTh MEXaHUUYECKOTO 1 bubmoreka LIOK
IBrxeHusi. [lepemelrieHue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPeHUEe

4 PaBHOMepHOe nIpsIMOJIMHEHOe 1 bubmioreka LIOK
JIBIDKEHHE https://m.edsoo.ru/ff0c3620

c PaBHOyCKOpeHHOe TpsSIMOTMHeHHOe 1 bubmmoreka IIOK
JIBIDKEHHE https://m.edsoo.ru/ff0c372e
CBobojiHoe rafieHre. Y CKOpeHue bubmoreka IIOK

6 1
CcBOOO/THOTO TIa/IeHUsST https://m.edsoo.ru/ff0c39cc
KpuBonuHeriHoe eHue.

7 ,Z[EE?KeJI]{I/II/I}é 3:Te iii):H:fI/i/I TOUKH T10 1 Bubmorexa LIOK

P https://m.edsoo.ru/ff0c3ada
OKDY>KHOCTH
I1
s | T s |
' PLIU https://m.edsoo.ru/ff0c3be8
otcueta. IlepBbi 3aKOH Hbt0TOHA
9 Macca Tena. Cuna. [IpuHLmn 1 bubmoreka LIOK




Cymneprio3uruy cusl. BTopor 3akoH
HblOTOHA [171s1 MaTeprabHOM TOUKH

https://m.edsoo.ru/ff0c3be8

Tpeturi 3akoH HetoToHa fj/1s1

bubmmoreka IIOK

10 MaTepHuabHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro TsiroteHusi. Cunia

11 TSXKEeCTHU. HEI?BEIH KOCMUYecKast Bubmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOpOCTh

12 Cuna ynipyroctu. 3akoH I'yka. Bec bubmioreka LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KospdurmeHt

13 TpeHus. Cusia CONpPOTUBIIEHUS TIPU bubmoreka 1IOK
JIBIDKEHHMH TeJla B XKUIKOCTH UIH https://m.edsoo.ru/ff0c3{f76
rase
[TocTynaTenbHOE U BpalljaTe/ibHOe
JIBIDKeHHe abCO/TIOTHO TBEP/OTO bubmmoreka IIOK

14 Tena. MomMeHT cuibl. [1neuo cumbl. https://m.edsoo.ru/ff0c41a6
Yci0BUSI paBHOBECHsI TBEP/IOTO TeJia
WmrtysibCc MaTeprasbHON TOUKH,

15 CHUCTeMbl MaTepHaTbHBIX TOUEK. bubmoreka IIOK
WMrynbC cuiibl. 3aKOH COXpaHeHust https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTMBHOE JBMKEHUEe
PaboTa ¥ MOIITHOCTb CHJIBI.

KuneTtnueckast sHeprus bubmoreka LIOK

16 MaTepuabHON TOUKU. TeopeMa 00 https://m.edsoo.ru/ff0c4502
M3MeHeHUU KUHeTUUeCKOU SHepruu
[MoTeH1MabHAsT SHEPTHUS.

17 [loTeHLaIbHAsA 3HEpPrys yIrpyro bubmmoreka LIOK

JlehopMUPOBAaHHOM MPY>KHHBI.
[NToTeHuanbHast SHeprus Tesa

https://m.edsoo.ru/ff0c461a




BOJ/IM3U TTIOBEPXHOCTH 3eMJn

18

HOTeHL[I/IaJIbHLIe n
HerlioTeHI1Ma/IbHbIe CHUJIbI. CBs3b
pa6OTbI HeroTeHHa/JIbHBIX CHUJ/I C

M3MeHEeHHeM MeXaHuueCKOM SHepruun

CHCTeMBI TeJl. 3aKOH COXpaHEHHA
MeXaHU4eCcKoM SHepruu

bubmmoreka IIOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHasi paboTa
«MccnepnoBanue CBs3U pabOThI CHTBI
C U3MeHeHHeM MeXaHUYeCKOou
JHepruu Tejia Ha TIpuMepe
pacTsKeHUsl Pe3UHOBOT'O JKI'yTa»

20

KoHTposibHast paboTa 1o Teme
«Kunemaruka. [JvHaMuka. 3aKOHbI
COXpaHeHUsI B MeXaHUKe»

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

21

OCHOBHBIE II0JIOXKEHUSI
MOJIeKY/IIPHO-KWHeTUYeCKOU
Teopuu. BpOyHOBCKOe BM>KeHUe.

Ouddysus

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

22

XapakTep ABWXKEHUS U
B3aMMO/IeHCTBUS YaCTHL] BellleCTBa.
Mogenu cTpoeHus rasos,
JKAJKOCTeU U TBEPABIX TeJ

23

Macca mosnekys. KomuecTtso
BeltjecTBa. [locTosiHHass ABorazipo

24

TerioBOe paBHOBecHe.
Temrieparypa U eé u3MepeHue.
[ITkana temnepatyp Llenbcus

25

Wpeanbheiii raz B MKT. OcHoBHOe
ypaBHeHue MKT

bubmoTeka LIOK
https://m.edsoo.ru/ff0c4fde




AOGconroTHas TeMriepaTypa Kak Mepa
cpe/iHel KWHeTUYeCKOW SHepruu

bubmioreka LIOK

26 [IBIDKEHUS] MOJIeKy/1. Y paBHeHUe https://m.edsoo.ru/ff0c511e
MenpeneeBa-KnaneripoHa

27 3akoH /lanbTOHa. ['a30BbIe 3aKOHBI
JlaboparopHas paboTa

)8 «MccnepoBaHre 3aBUCMMOCTH
MeX/ly TlapaMeTpaMH COCTOSTHUS
pa3pe>KeHHOr o rasa»
N3oripolieccsl B WeaabHOM rase u bubmioreka LIOK

29
ux rpacuyeckoe rpe/cTaBjieHue https://m.edsoo.ru/ff0c570e
BHyTpeHHss 3Heprus
TePMOJMHAMHUUeCKOW CUCTEMBI U

30 crioco6sb! eé n3meHeHusi. KomuuecTBo bubmmoreka [IOK
TEeTUIOThI ¥ paboTa. BHyTpeHHsIsI https://m.edsoo.ru/ff0c5952
5Heprusi OJHOAaTOMHOI'0 M/lea/IbHOTO
rasa

31 Buzpl Teruionepenauu Bubmiorexa LOK

https://m.edsoo.ru/ff0c5c36

Y enbHasi TEM/I0EMKOCTD Bell[eCTBa.
KonunuecTBo TeruioTsl 1pu bubmmoreka IIOK

32 .
Teruionepegaue. AnuabaTHbIN https://m.edsoo.ru/ff0c5c36
TrpoLiecc

33 ITepBbIli 3aKOH TEpPMOAVHAMUKU U Bubmioteka LIOK
ero rMpUMeHeHHe K U30IpoLeccam https://m.edsoo.ru/ff0c5efc
HeobpaTuMOCTb MPOLIECCOB B

34 npnpcl:,qe. Bropoii EaIIjOH Bubmorexa LIOK

https://m.edsoo.ru/ff0c6230

TePMOJVUHAMUKHU

35 [Tpuniun aevicteus u KI1/] bubmoTeka LIOK




TEeIUIOBOU MallINHbI

https://m.edsoo.ru/ff0c600a

36 [ukn Kapxo u ero KIT/]

37 OKosiornyeckuie pobIeMbl
TEeTVI03HEPTeTUKH
06006 %

38 M(())JII(-:E1 }?II;IHH;&U}IIP q;)IfI{SI/IKa OCHOBBI Bubmorexa LIOK
« .

YD https://m.edsoo.ru/ff0c6938
TEePMO/TUHAMUKI»
KoHTtposbHasg pabora 1o Teme

39 MT)TE%KHZ};II ;LEH (1)1:31/11_1[@ TOl\zHOBbI Bubmorexa LIOK
« .

YIAp https://m.edsoo.ru/ff0c6a50
TePMOJUHAMUKI»

40 [Tapoobpa3oBaHMe U KOHZEHCAIHs. bubmmoreka IIOK
VcnapeHue u Kunenue https://m.edsoo.ru/ff0c63b6
AOco/r0THast U OTHOCUTE/IbHA

41 BnamgocTrI:; ;{ol;l THa EZCQIB HeIHJHbHZ Bubmiotexa OK

Ayxa. . https://m.edsoo.ru/ff0c64d8
nap
Teéppaoe Teno. Kpucrannmueckre u
aMo e Tejla. AHU30TpO
42 CrOI;II)(CII")szII{ ITICJ;EIJIJIOBH )KT/IP I:II/IIZH Bubmiorexa [IOK
P + ARHA https://m.edsoo.ru/ff0c65f0
Kpuctauibl. CoBpeMeHHbIe
MaTepHyabl
I1 .
8 | Ypemsman rensona mrasnernin BrSmiorexa LIOK
A ' https://m.edsoo.ru/ff0c6708
Cybmmarius
bubmoreka LIOK
44 YpaBHeHue TeraoBoro banaHca
PABHEHWE TErIoBor niam https://m.edsoo.ru/ff0c6820
DIeKTpu3aIs Tea. J/IeKTpUUeCKui

45 pHsad P bubmmoreka IIOK
3apaf. JBa BUAA S/ICKTPHUECKAX https://m.edsoo.ru/ff0c6bcc
3apsizioB

46 [IpoBOAHYKM, AUTEKTPUKU U bubmoreka LIOK




MOJIyIIPOBOJTHUKHU. 3aKOH
COXpaHeHUs 37IeKTPUYEeCKOro 3apsza

https://m.edsoo.ru/ff0c6bcc

B3aumopernicTBre 3aps10B. 3aKOH

bubmoreka LIOK

47 Kynona. ToueuHbIl 3/1eKTpUUeCKUI https://m.edsoo.ru/ff0c6eed
3apsaf,
HanpsokéHHOCTD 371eKTPUYECKOT0
48 nosis. [IpyHumn cynepnosuumuu bu6mioreka LIOK
3/IeKTPUUeCKUX ToJied. JINHUU https://m.edsoo.ru/ff0c6df2
HaTIPSKEHHOCTU
PaboTa cum 371eKTpoCcTaTiyecKoro
49 T0JIS. HOTeHL[HaJI.pPa3HOCTb Bubmorexa [IOK
https://m.edsoo.ru/ff0c6f00
MOTeHLIUAaJIoB
[TpOBOHUKY U JU3/IEKTPUKH B
50 aniKTpiCTaTHquOM HOF;IE. Bubmorexa LIOK
https://m.edsoo.ru/ff0c7018
vsnekTpuueckasi MPOHULIAEMOCTD
. Bubmioteka LIOK
>1 IneKTpoemKocte. Korpercarop https://m.edsoo.ru/ff0c7126
ONeKTPOEMKOCTb MJIOCKOTO
52 KOH/IeHCaTopa. JHeprus bubmorexa LIOK
https://m.edsoo.ru/ff0c72c0
3apsPKeHHOT'0 KOH/leHCaTopa
e3 JlabopaTopHas pabora "Vi3mepeHue
3/IeKTPOEMKOCTU KOHIeHcaTopa"
[MpyHLMI AeCTBUS U TIPUMeHeHMe
KOH/IeHCaTOPOB, KOMMPOBAIbHOT O
54 amnmapara, CTpyMHOTr0 IpUHTepa.
O/IeKTpoCcTaTUYecKasi 3allura.
3a3zeMsieHue 3/1eKTPOTPUOOpPOB
e5 ONeKTpUUeCKU TOK, YCJIOBUS €r0

cyljecTBoBaHUs. [10CTOSIHHBIN TOK.




Cwuna Toka. HaripsikeHue.
Conportunenue. 3akoH Oma zJist
ydacTka Lemnu

56

ITocnieioBaTeIbHOE, Mapasie/ibHoe,
CMeIIIaHHOe COeJUHEHHEe
TPOBOAHUKOB. JlTabopaTopHasi
pabota «/3yueHre CMeIIaHHOTO
COe/IMHEeHHUsT Pe3HUCTOPOB»

bubmmoreka IIOK
https://m.edsoo.ru/ff0c74£f0

57

PaboTa ¥ MOII[HOCTh
37IEKTPUUYECKOr0 TOKa. 3aKOH
Ixoynsi-JleHua

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

58

3akoH Oma /17151 TOTHOM (3aMKHYTOM)
s7eKTpuueckou tenu. Kopotkoe
3ambIkaHue. JlTabopaTopHast paboTa
«M3mepenue D/IC UCTOYHMKA TOKA U
€ro BHYTPeHHero COMPOTHB/IEHHUSI»

bubmoreka IIOK
https://m.edsoo.ru/ff0c7ae0

59

OJIEKTPOHHAas MPOBOJHUMOCTh
TBEP/bIX MeTasl/IoB. 3aBUCUMOCTb
COTIPOTHB/IEHUS] META/I/IOB OT
Temrepatypbl. CBepXIIPOBOAUMOCTh

60

ONeKTpUUYeCcKryi TOK B BaKyyMe.
CBoJiCTBa 3/IeKTPOHHBIX ITyUKOB

61

[TonynpoBOJHUKY, UX COOCTBEHHASI
Y TIpUMecCHasi MPOBOAUMOCTb.
CaoticTBa p—n-nepexo/a.
[ToynpOBOJTHUKOBBIE TTPUOOPHI

bubmoreka LIOK
https://m.edsoo.ru/ff0c84ae

62

OJIeKTpUUYeCKUM TOK B pacTBOpax 1
pacriaBax 3/IeKTPOIUTOB.
ONeKTpOoMUTHYeCKast JUCCOLUaLiUs.
OJIEKTPOJIM3

bubmmoreka LIOK
https://m.edsoo.ru/ff0c82ba




SJ'IGKTPI/I‘JGCKI/IIZ TOK B I'a3dX.

63 CamocTosTeIbHbIN U 1 Bbubnuoreka LIOK
HeCcaMOCTOSITe/IbHBIN pa3psij,. https://m.edsoo.ru/ff0c84ae
Monnus. [1na3sma
OneKTpruyecKue MpUOOPLI U
YCTPOWCTBA U X NIPaKTHUUeCKOe Bubmioreka LIOK
64 1
nipuMmeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
6e3omacHoCcTH
65 Ob6o61uaromuii ypok 1 bubmmoreka LIOK
«DJIeKTPO[UHAMUKa» https://m.edsoo.ru/ff0c88be
KonTposbHas paboTa 1o Teme
66 «32nekTpocTratyka. [ToCTOsTHHBIM 1 bubmoreka LIOK
371eKTpuueckuii Tok. TOKu B https://m.edsoo.ru/ff0c8a8a
pa3/IMYHbIX Cpefiax»
P BHbIM ypOK. KOHTpoO/ibHas
https://m.edsoo.ru/ff0c8c56
"DneKkTpogMHaMuKa"
Pe3sepeHbiii ypok. O6061aroLmii Bubmioteka LIOK
68 1
ypok 1o Temam 10 Kracca https://m.edsoo.ru/ff0c8f6¢c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




11 K/IACC

Ko/smmuecTBO 4YacoB

J/1eKTpoHHbIe 1{u(poBbIe

Ne Tema ypoka KonTponbubie | IlpakTHueckue Aara obpasoBaTe/bHbIe
n/n Bcero H3yueHMo
padoThI paboThI pecypchbl
[TocTostHHBIE MAaTHUTBI U UX

1 B3auMoZeiicTBre. MarHuTHOe ToJie. 1 bubmoreka IIOK
BekTop MarHUTHOM MHAYKLIMU. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW MHAYKLIMU
MarHuTtHoe 1osie poBOJHUKA C

9 TOKOM. OnbIT DpcTrea. 1 bubnuoreka LIOK
B3aumo/ielicTBrE IPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTopHasi pabora «/3yueHne

3 MarHIETHOEo HOJ[')[H KaTyu_IKI/Iy: 1 1 Bubmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
[elicTBHe MarHUTHOTO TOJISI Ha
MPOBOAHUK C TOKOM. Cua Amriepa.

4 JlaboparopHast paboTa 1 1 bubmoteka LJOK
«WccnemoBanue felicTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHWTa Ha PaMKy C
TOKOM»

[elicTBMe MarHWTHOTO IO/ Ha

5 JBWKYILYIOCS 3apsyKEHHYH0 1 bubmoteka LJOK
yactuiy. Cusa Jlopenija. Pabora https://m.edsoo.ru/ff0c9df4
cunel JlopeHua
DneKTpoMarHUTHasi UHAYKLUSI.

6 [ToToK BeKTOpa MarHUTHOU 1
vHAYKOUK. O C MHAYKUOUU. 3aKOH




3/1eKTPOMAarHUTHOW MHAYKLIAN
®dapages

JlabopaTopHast pabota
«HccnenoBanue SIBIEHUAS
3/1eKTPOMAarHUTHOW MHAYKLIAK»

bubmoreka LJOK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTS. fIB/IeHUe
camouHaykuuu. J/1C
CaMOUWHAYKLMU. DHeprus
MarHWTHOTO T0JI1 KaTYLIKH C TOKOM.
DJIeKTPOMarHUTHOe Toj1e

bubmoteka LJOK
https://m.edsoo.ru/ff0ca600

TexHWuUecKre yCTPOMCTBA U UX
TIpUMeHeHte: TIOCTOSTHHbIe MarHUTHI,
5/1IeKTPOMAarHuThI,
5/IeKTPO/IBUraTesIb, yCKOPUTEIN
5/1eMeHTapHbIX YaCTHLI,
VH/1YKLJUOHHas 1eYb

10

O6061maroryii ypok «MarHuTHOe
rosie. DJIeKTpOMarHuTHas

VHJYKLUS»

bubmioreka LJOK
https://m.edsoo.ru/ff0cab82

11

KoHTposibHast paboTa 1o Teme
«MarHuTHoe 11oJ1e.
DJIeKTpOMarHUTHasi UHAYKLHS»

bubmoteka LIOK
https://m.edsoo.ru/ff0cad58

12

CB00OO/HBIE MEXaHUUECKHE
Kosiebanust. 'apMoHUUecKue
KosiebaHusl. YpaBHeHHe
rapMOHHUYECKUX KOoJie0aHuM.
IIpeBpaltienre sHEpPTUA

bubnmroreka LJOK
https://m.edsoo.ru/ff0caf06

13

JlabopartopHast paboTa
«HMccnegoBaHue 3aBUCUMOCTH




repro/ia MaJibIx KojiebaHui rpy3a
Ha HUTU OT JJTUHBI HUTHA U MaCChl
rpysa»

14

KonebaTembHBIN KOHTYD.
CB006O/IHbIE 3/IEKTPOMAarHUTHbIE
KoJie0aHus B UJ1eaTbHOM
KosiebaTe/TbHOM KOHTYype. AHa/Iorus
MEXy MeXaHUUeCKUMH U
3/IEKTPOMAarHUTHBIMU KOJIe0aHUSIMU

bubmoreka IIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKOH
COXpaHeHUsI SHePTUH B H/[eaTbHOM
KoJsiebaTe/TbHOM KOHTYpe

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

16

IIpencraBieHue o 3aTyXaroLUx
KosebaHusIX. BeIHYK/IeHHbIe
MeXaHW4yecKue KojaeOaHusl.
Pe3onaHnc. BeiHyX/1eHHBIe
3/IeKTPOMarHUTHbIE KOTe0aHus

bubmioreka LJOK
https://m.edsoo.ru/ff0cbb86

17

[TepemMeHHBIM TOK.

CuHycOuzIa/IbHBIN [TepeMeHHbIN TOK.

MOoI1IHOCTB ITlepeMeHHOr 0 TOKa.
AMIIMTYHOe U eHCTBYIOLIlee
3HaueHue CUIbI TOKa U HalpsDKeHUs!

bubmmoreka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancgopmarop. [IponsBozcTBO,
niepefiaua u rnorpebseHue
3/IeKTPUYECKOW SHEpruu

19

Y CTpOHCTBO U MPAKTUUECKOe
NpUMeHeHHe 371eKTPUYeCcKOro
3BOHKA, reHepaTopa [epeMeHHOro
TOKa, JIMHUM 3/1eKTporepesay

bubmoteka LJOK
https://m.edsoo.ru/ff0cc324




JKO0JIOTUYeCKHe PUCKU MIPU
MIPOM3BO/CTBE 3/IEKTPOHEPrUH.

20 KysnbTypa rucnosb3oBaHus
3/1eKTPO3HEPIUM B TIOBCEIHEBHOM
JKUA3HU
MexaHuuecKre BOJIHBI, YCJIOBUSI
acnipoctpaHenusi. [lepuof.
91 Ié pocp proA bubmmoreka LIOK
KOPOCTb pacrpoCTpaHeHUs 1
P pachpoctp https://m.edsoo.ru/ff0cca54
JTMHa Bo/HBL. [lonepeunsbie u
TMIPO/0JIbHBIE BOJTHbI
29 3ByK. CKOpPOCTb 3ByKa. [ pOMKOCTB bubmoteka LJOK
3ByKa. Beicota ToHa. TemMOp 3ByKa https://m.edsoo.ru/ff0cccOc
DneKTpOMarHUTHbIe BOHbI, UX
. Bbubmioreka LIOK
23 CBOWCTBA U CKOpOCTh. [ITkana
https://m.edsoo.ru/ff0ccfe0
3/1eKTPOMArHUTHBIX BOJIH
[TpuHLMIIBEI paJUOCBSI3U U
24 TejieBHeHWs. Pa3BuTre CpeCcTB
cBsa3U. Pagyonokauuys
o KonrposneHas pabora «Kosebanus u bubmioreka LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsiMmonvHelHOe pacripoCcTpaHeHue
6 CBeTa B OZJHOPOZAHOU cpefie. bubmoreka IIOK
ToueuHblll UCTOUHUK CBeTa. Jyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpakeHue cBeTa. 3aKOHbI
bubmoteka LJOK
27 oTpakeHus ceeta. [locTpoeHue
. https://m.edsoo.ru/ff0cd4e0
1300pa’keHUH B TVIOCKOM 3€epKajie
28 [Ipenomnenue cseta. [lonHoe bubmioreka LIOK




BHYTpeHHee OTpakeHHe.
[IpenenbHBIN yroJ1 MOJTHOTO
BHYTPEHHET 0 OTpa’keHUs

https://m.edsoo.ru/ff0cd7f6

29

JlabopaTopHast pabora «/3mepeHue
TI0Ka3aTesIst TIPeJIOMJIEHHST CTEeK/Ia»

bubmoreka IIOK
https://m.edsoo.ru/ff0cd67a

30

JIun3el. [TocTpoeHre 1300pakeHUI
B iuH3e. dopMysia TOHKOH JIMH3BI.
YBenueHue TMH3bI

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

31

JlaboparopHnasi pabota
«MccnenoBaHye CBOMCTB
1300pakeHUH B IMH3aX»

32

Hucniepcust cBeta. C/I0XKHBINA COCTaB
6enoro ceeta. LIgeT. JlabopaTopHas
pabora «HabmrozeHue aucrepcun
CBeTa»

33

Wntepdepenius ceta. Iudpaxiusi
ceTa. JudpakiioHHas peléTka

bubnuoreka LIOK
https://m.edsoo.ru/ff0ced22

34

[TorepeyHOCTH CBETOBBIX BOJIH.
IMonspusaiysa cBeta

bubnmroteka LJOK
https://m.edsoo.ru/ff0cf02e

35

OrnTrueckre PpUOOPBI U YCTPOHCTBA
Y yCJIOBUSI UX 6€3011acHOTOo
TIpUMEHEeHHUs]

36

I'panULIbI TPUMEHUMOCTH
KJIaCCUYeCKOM MeXaHUKH.
[TocTynatel crieanbHOM TEOPUU
OTHOCHTEJIbHOCTH

bubmoteka LJOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTETbHOCTD
OZIHOBPEMEHHOCTH. 3ame/l/ieHHe

bubmioreka LIOK
https://m.edsoo.ru/ff0cfa42




BpeMEHU U COKpallleHue JIJTUHbI

OHeprus ¥ UMIYJbC
PeJIITUBUCTCKOM yacTuLibl. CBsi3b

bubmioreka LJOK

38
MaccChl C SHepruer ¥ UMIy/IbLCOM. https://m.edsoo.ru/ff0cfc68
OHeprus nokos
KonTtposrHast pabota «O a.
39 OcHZp HEHeH pa TOU« elz)THK bubmoreka IIOK
HOBBI CIeLjMa/IbHON Teoprur
5 P https://m.edsoo.ru/ff0cf6f0
OTHOCHUTE/TbHOCTH»
40 ®otoHsl. Popmya Ilnanka. bubmioreka LIOK
OHeprus ¥ UMITyJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
O
o | e
) T https://m.edsoo.ru/ffOcffc4
CrosieToBa
3akoHbI (pOTO3(P(peKTa. YpaBHeHUe
42 3171HH_1Te1c7t1)Ha nq;q:bomatb;ema Bubmiorexa [OK
h ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuiia» gorosddexra
Hasnenue ceta. OnbiThl [1. H.
43 JlebemeBa. XuMHUECKOE JIeHCTBHUE brbmmorexa LIOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuYeCcKre yCTPOUCTBA U
MpaKTUUecKoe MpUMeHeHue:
44
dboTo3/1eMeHT, (hOTO/IaTUHK,
co/iHeuHasi OaTapesi, CBETOAMO
45 Perienue 3azau o reme «371eMeHThI bubmoreka IIOK
KBAHTOBOU OIITUKU» https://m.edsoo.ru/ff0d0302
M T .0
ofienb atoma ToMcoHa. OmbITEI Bu6mioexa LIOK
46 Peszepdop/a no paccesiHUiO O-

YUaCTHII. HJ'IaHeTapHaH MO/JeJ/ib dTOMa

https://m.edsoo.ru/ff0d091a




47

[Toctynate! bopa

bubmoreka LJOK
https://m.edsoo.ru/ff0dOafa

48

V3nyyeHue u norsoiieHue pOTOHOB
TIpH Mepexozie aToMa C OJHOTO
YPOBHSI SHEpryu Ha Ipyrou. Bussl
CIIEKTPOB

bubmmoreka LIOK
https://m.edsoo.ru/ff0dOafa

49

BonHoBele cBoricTBa yacTull. BosHbI
ne bporing. KopnyckynspHo-
BOJTHOBOM Jyann3M. CIIOHTaHHOE U
BBIHY)K/IEHHOE U3/Ty4YeHne

bubmoteka LJOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE pPaZiJMOAaKTUBHOCTH.
OneiThl Pe3epdopa o
orTipe/ie/IeHUI0 COCTaBa
Pa/IM0aKTUBHOTO U3/TyUeHust

bubmoteka LJOK
https://m.edsoo.ru/ff0d0fd?2

51

CsorictBa anbta-, beta-, raMmma-
u3nydyeHus. BiausHue
PaIM0aKTUBHOCTH Ha JKUBbIe
OpraHU3MBbl

52

OTKphbITHE MPOTOHA U HEUTPOHa.
N3ortonbl. Anbda-pacnag,.
OeKTPOHHBIN Y TTO3UTPOHHBIM
Oera-pacrnaz. ["'aMma-usnyueHue

bubnuoreka LIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3Y HYKJIOHOB B s/ipe.
SAnepHble peakuyu. SliepHbIN
peakrtop. [Ipo6yieMbl, TIepCTIeKTUBHI,
5KOJIOTUYeCKHe acreKThl 5/|ePHOU
SHePreTUKU

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

54

DneMeHTapHble yacTuLbl. OTKpbITHE

bubmoreka IIOK




no3uTpoHa. MeTozbl HaOMO[eHUs U
perucTparu 3jieMeHTapHbIX
yactul]. Kpyrnsii cron
«DyHaMeHTa/lbHble
B3auMogelncTBusi. EqUHCTBO
(hr3MYeCcKor KapTUHbI MHUpa»

https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé31HOr0 Heba. Co3Be3us,
SIPKUe 3BE3/Ibl, TJIAHEThI, UX
BUZiMoOe JBikeHre. CoTHeuHast
cucreMa

56

Connije. ComHeuHasi aKkTUBHOCTb.
WcTtounuk sHeprum CoJiHIIa U 3BE3]

57

3Bé3/1bl, UX OCHOBHbIE
XapaKTePUCTHUKU. 3BE3/IbI TJIaBHOM
roc/ie[ioBaTelbHOCTH. BHyTpeHHee
cTpoeHue 3Bé3/1. CoBpeMeHHbIe
ripe/iCTaB/IeHUs O POUCXOXKIEHNUHN U
sBosmoLMu CoMHIla U 3BE3/

58

Mneunsi [Tyte — Hama
l'anaktuka. [TonoxeHue u
nBwkenre CosHia B ['anakTuke.
lNaymakTviky. YépHbie ABIPHI B sijpax
rajakTHUK

59

BcenenHas. Pazberanue rajakTHK.
Teopusi bosblIOT0 B3pHIBA.
PennkroBoe nsnyueHue.
MertaranakTuka

60

HepelieHHbIe 1Tpo6ieMbl




aCTPOHOMUU

61

KonTposbHast paboTa «/1eMeHTBI
aCTPOHOMMH U aCTPOU3HKK»

62

O6o61maroimuii ypok. Pomb ¢husuku
Y aCTPOHOMHH B 5KOHOMUYECKOM,
TeXHOJIOTUUeCKOU, COL[MaTbHOU U
3TUYeCKOl cepax esaTesbHOCTH
yesioBeKa

63

O6o61m1aromuii ypok. Posb 1 MecTo
(U3MKY M aCTPOHOMUM B
COBPEMEHHOU HayuyHOU KapTHHe
Mypa

64

O6o611aromuii ypok. Posb
(dhr3MYecKoi Teopru B
(hopMUpOBaHUU Tpe/CTaB/IeHUN O
¢bu3nuecKoit KapTuHe MUpa

65

O6o06m1aromuii ypok. MecTo
(bu3MUYeCcKoi KapTUHBI MUpa B
o0111eM psily COBPeMeHHBIX
eCTeCTBeHHO-HayUHbIX
rpe/iCTaB/eHUM O MPUPO/Jie

66

Pe3epBHbIi1 ypok. MaruurHoe moste.
O/eKTpOMarHuTHast UHAYKLUS

67

Pe3epBHbIi ypok. OnTrka. OCHOBBI
crieLjuaIbHOU Teopyu
OTHOCHUTEJIbHOCTH

68

PesepHbiii ypok. KBaHTOBast pusmka.

JJIeMeHTbl aCTPOHOMUM U

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




acTpo(PU3UKu

OBIIEE KOJINMYECTBO YACOB I10
I[TPOI'PAMME

68







YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJ/IBHOI'O

ITPOLOECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOJNYECKHWE MATEPHUAJIbI /11 YUUTEJIA

OVPOPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET
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