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INOSACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o ¢u3uke 6a30BOro ypoBHs Ha YpPOBHe CpeAHero obirero obpa3oBaHUs
pa3paboTaHa Ha OCHOBe TIONIOKeHWW W TpeOOBaHWMM K pe3yjbTaTaM OCBOEHHMSI OCHOBHOM
obOpa3oBaTe/lbHOM TIpOrpaMMbl, TipefcTaBieHHbIX B @PI'OC COO, a Takke C y4éTOM
deneparpbHON paboueil TPOrpaMMbI BOCITUTAHWST W KOHIETIIUM TIPerojilaBaHusi yueOHOTo
npeaveta «®usmka» B oOpa3oBaTenbHBIX OpraHusanusx Poccuiickodt  depepauum,
peasM3yIoLIMX OCHOBHbIe 0Opa3oBaTe/ibHbIe TIPOTPaMMBI.
CopepkaHue TporpaMMbl 10 (PU3MKe HamnpapieHO Ha (OpMHUpOBaHHWE eCcTeCTBeHHO-HayyHOU
KapTuHbI Mupa obyuvaronfuxcst 10—11 knaccoB npu o0yueHur Ux Gu3snke Ha 6a30BOM ypOBHe Ha
OCHOBe CHCTEMHO-iesiTe/TbHOCTHOTO Toaxoza. IlporpaMma 1o (u3MKe COOTBETCTBYET
tpeboBanusim PI'OC COO K mIaHHUPYyeMbIM JIMUHOCTHBIM, TPeJAMeTHbIM U MeTarpeiMeTHbIM
pe3y/nbTaTaM OOyYeHHs, a TakKKe YUUThIBaeT HEOOXOJUMOCTh pear3alid MeKIpeAMeTHBIX
CBsi3ell (PM3WKK C eCTeCTBEHHO-HAyUYHbIMU YyueOHbIMU TIpeZiMeTaMH. B Hell ompezesnsitoTcs
OCHOBHBIE 1]eJT1 M3ydyeHusi GU3MKU Ha YPOBHe Cpe/iHero o0ijero oOpa3oBaHUsl, MIAHUPyeMbIe
pe3y/nbTaThl OCBOEHHUsS Kypca (PU3MKMU: JIMYHOCTHBbIe, MeTarpeJMeTHble, TIpeJMeTHble (Ha
6a30BOM ypOBHe).

[Tporpamma 1o ¢u3rKe BK/IHOYAET:

TJIaHUpyeMble pe3yJbTaThbl 0CBOeHUsl Kypca (v3uKu Ha 6a30BOM YpPOBHe, B TOM UMCJ/Ie

Tipe/iIMeTHbIe Pe3y/bTaThl 110 To/laM 00yUeHus;

cofiep>kaHue yye6Horo npeameTa «Pu3rKa» 10 To/ilaM 00yUYeHusl.

[TporpamMa 10 ¢u3MKe TPeOCTaB/isieT BO3MOXXHOCTh [Jisi peanu3aliu pa3/idyHbIX
MeTO/IMUeCKUX TIOAXOJ0B K OpraHu3aiuu oOyueHuss (u3vKe TIpU YCJIOBUM COXPaHEHUs
00s13aTe/IbHOM YacTH CojiepyKaHus Kypca.

du3nkKa Kak HayKa 0 Haubosiee 001X 3aKOHAX TTPUPO/bI, BBICTYTIAsi B KaueCcTBe yueOHOro
npeZiMeTa B IIKOJIe, BHOCUT CYIL[eCTBEHHBIA BKJ/IaZi B CHCTEMY 3HaHUUK 00 OKpY’KaroIleM MUpe.
[ITkonbHBIA Kypc GHU3MKM — CHCTEMOOOpa3yIoMi [l eCTeCTBEHHO-HayYHBIX yueOHBIX
TIpeJIMeTOB, MOCKOJIbKY (pr3ruecKre 3aKOHBI JIeXKaT B OCHOBe IPOLIeCCOB U SIBJIEHUH, U3ydaeMbIX
XUMHeH, Ouosorueld, ¢usnueckoii reorpadueii u actpoHomMuen. Mcrnonb3oBaHHe W aKTHBHOE
npuMeHeHWe (U3NUECKUX 3HAHUUM Ompefie/iseT XapakTep W pa3BUTHe pa3HO0Opa3HBbIX
TeXHOJIOTUI B cdepe SHEPreTWKW, TPAHCIIOPTa, OCBOEHMS KOCMOCA, TIOAy4YeHHsI HOBBIX
MaTepHasioB C 33/laHHBIMU CBOMCTBaMH U ApYrux. MisyueHne U3MKU BHOCUT OCHOBHOM BKJIa/| B
cdopmHpoBaHre eCcTeCTBEHHO-HayUHOUW KapTUHBI MUpa 00yJarouuxcs, B GOpMHUPOBaHNe YMeHUH

IMMPUMEHATH Hay‘—IHLII\/’I MeTO/, IO3HaHMA MMPU BBITTIOJTHEHWHW UMHU yI—I€6HBIX HCCHEAOB&HHﬁ.



B ocHoBy Kypca ¢hu3uKu [t ypoBHSI cpejHero o6bijero obpa3oBaHus TI0JI0XKeH psifl Ujiek,
KOTOpbIe MO>KHO pacCMaTpUBaTh Kak MPUHLIMITEI €r0 MOCTPOeHUs.

Hoes yenocmHocmu. B cOOTBETCTBUM C Hell KYPC SIB/SIETCS] IOTUUECKH 3aBepLIEHHBIM, OH
COZIEP>XKUT MaTepHas U3 BCeX pa3zienoB (hM3UKH, BKIOUYAeT KaK BOTPOCHI KIaCCUYECKOH, TakK U
COBpeMeHHOM (P13HKHU.

Hoes eeHepanuzayuu. B cooTBeTCTBUM C Hell MaTepuas Kypca (GU3UKN 00beITUHEH BOKPYT
¢usmueckux Teopuil. Beaymum B Kypce siBiasieTcss (OpMHpPOBaHMe TIpe/ICTaBIeHUN O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BellleCTBe U T10Jie.

Hodes eymanumapusayuu. Eé peanusaius mpejriosiaraeT UCIo0/b30BaHWe T'yMaHUTApHOTO
ToTeHI[Maa GU3NUeCcKOl HayKH, OCMBIC/IEHUEe CBSI3W Pa3BUTHS (DU3UKHU C Pa3BUTHEM OOIIeCTBa,
a Tak)Ke C MUPOBO33peHUYeCKUMH, HPABCTBEHHBIMHU U 9KOJIOTHUeCKUMU MPobieMamMH.

Hoes npuknaoHoli HanpagaenHHocmu. Kypc ¢pusuku mpe/osaraet 3HakOMCTBO C IIHUPOKUM
KPYTOM TeXHUUeCKUX U TeXHOJIOTHUeCKUX TIPUI0’KeHHH U3yUeHHBIX TeOpUi U 3aKOHOB.

Hoes skonoeuzayuu peanusyeTcsi TIOCPEJCTBOM BBe/IeHUs] 3/IEMEHTOB COJlepKaHUs,
TIOCBAIIEHHBIX JKOJIOTHYeCKUM TpobsieMaM COBPeMEHHOCTH, KOTOpbIe CBsi3aHbl C pa3BUTHEM
TeXHUKHW U TeXHOJIOTHH, a TaKxKe 00CyKAeHus Mpo0sieM paljMioHaIbHOTO TTPUPO/IOTI0/Ib30BaHUS U
9KOJIOTMUeCKOoi 6e30TMacHOCTH.

CTep>KHEBBIMM 37IeMEHTaMM Kypca (M3WKM Ha YPOBHe cpejHero o0imiero obpa3oBaHUS
SIBJISTIOTCSL  (pu3nueckue Teopyud ((popMUpoBaHWe Tpe/CTaBIeHU O CTPYKTYpe TOCTPOeHUst
¢dusmueckoii Teopud, posu (yH/aMeHTalbHbIX 3aKOHOB W TPHHLIUIIOB B COBPEMEHHBIX
TIpe/ICTaB/IeHUsIX O TIPUPOZie, TPaHMIIAX MPUMEHWMOCTH TEeOpUH, [/l OMUCAHUS eCTeCTBEHHO-
HaYYHBIX SIBJIEHHI U MTPOLIECCOB).

CucTeMHO-/IeSITe/TbHOCTHBIM TIOAX0/, B Kypce (GU3UKKU pean3yeTcsi Tpesk/ie BCero 3a CUéT
OpraHu3aly KCIepUMeHTabHON AesaTenbHOCTH obyuatommxcs. st 6a30Boro ypoBHsS Kypca
GU3MKKU — 3TO UCMO/Mb30BaHUE CHCTeMbI (DPOHTATLHBIX KPAaTKOBPEMEHHBIX JKCTIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpble B TporpaMme 1o (u3uKe 00beAWHEHbI B OO CITUCOK
yueHMUeCKUX MpakTHuecKux paboT. BeijeneHue B yKa3aHHOM TiepeuHe JjlabopaTOpHBIX paboT,
TIPOBOJIUMBIX [I7ISl KOHTPOJSI W OL[eHKH, OCYIIEeCTB/SIeTCs y4aCTHUKaMU 00pa3oBaTesbHOTO
Trporiecca UCXozs U3 0COOEHHOCTel TVIaHUPOBAHUS M OCHAIlleHus1 KabuHeta dusuku. [Ipu sTOM
obecrieunBaeTcsi OBJaJieHHMe OOYYalOIIMMUCS YMEHUsIMUA TIPOBOAWTH KOCBEHHbIE W3MepeHWUs,
WCC/Ie/IOBaHUS 3aBUCUMOCTel (U3MUeCKUX BeJIMUMH W TIOCTAaHOBKY OITBITOB TI0 TIPOBepKe
TIpe/IJI0’KeHHBIX TUITOTE3.

PemreHne pacuéTHBIX W KaueCTBEHHBIX 3aJau C 3a/laHHOW (pU3MUecKol MO/enbio,

MO3BOJIAOIIKME TIDUMEHATHL W3YUEHHbIE 3dKOHbBI WM 3dKOHOMEDHOCTH KdK K3 OJHOI'0 pda3sfesia
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Kypca, TaK U UHTErpUPYs 3HaHUS W3 pa3HbIX pa3zienoB. [ KaueCTBEHHBIX 3a7iau MPUOPUTETOM
SBJISIIOTCSL  3aZlaHUsT Ha OObBsCHeHWe TIpOTeKaHWss (U3UYeCKUX SsIBIEHWHA W TIPOLeCCOB B
OKpY’Karolllel >Xu3Hu, TpeOyroiue BbiOOpa (pU3MYECKOW MO/e/ AJIsi CUTYal[d TPAKTHKO-
OPHEeHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun c TpeboBanmsMu PI'OC COO K MaTepHasbHO-TEXHUUECKOMY
obecrieueHn0 yueOHOro mporjecca 0a30Bblii YpOBeHb Kypca (PU3MKM Ha YpOBHe CpeJHero
obujero oOpa3oBaHUs [O/DKEH W3y4yaThCs B YCIOBHUSIX MPeJMeTHOro KabuHeTa (DU3UKU WU B
YCJIOBUSIX MHTEIPUPOBAaHHOTO KabWHeTa TpeJMeTOB eCTeCTBeHHO-HayuyHOro LyK/a. Hamiuve B
KabuHeTe GU3NKU He0OXOAMMOTO J1TabOpaTOPHOTO 00OPYZOBAaHUS [I/Is BLITIOJTHEHUS YKa3aHHBIX B
nmporpaMMme TO0 (U3MKe YYeHWUECKMX TMPAKTUUeCKMX paboT ¥ JeMOHCTPALMOHHOTO
obopyioBaHus 00s13aTebHO.

HeMoHCTpalioHHOe 060pyoBaHue (OPMHUPYeTCSI B COOTBETCTBUU C TIPUHIUIIOM
MHUHMMAa/IbHOM JI0CTaTOUHOCTH M 00ecrieurBaeT MOCTaHOBKY TEPEeUrC/IEHHBIX B TIPOTPaMMe 10
¢u3MKe KIHOUEBBIX AEMOHCTpPALMK [jisi WCCIe[OBaHUsS W3y4yaeMbIX $IBJIEHWM U TPOLECCOB,
IMITUPUYECKUX U (QyHJAMEHTA/IbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEeHHH.

JlabopaTopHoe 0OOpyZiOBaHWe /sl YUeHWMUECKHX TpaKTUuecKux pabot ¢opmupyercs B
BUJIe TEeMaTHUYeCKUX KOMILIEKTOB M 00eCrieurBaeTCsi B pPacuére OFHOTO KOMILIEKTa Ha JBYX
obyuatomuxcsi. TemaThueckue KOMIUIEKTHI J1laDOpaTOpHOTO 0O0OpYy/JOBaHUS [JOJDKHBI OBbITh
TIOCTPOEHbl Ha KOMIUIEKCHOM MCIIO/Ib30BaHUM aHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a Takke
KOMITbIOTEPHBIX N3MEePUTE/IbHBIX CUCTEM B BU/ie LIM(POBBIX J1abOpaTOpHiA.

OCHOBHBIMU LIe/IIMU U3yueHus Pu3rKH B 0011ieM 00pa30BaHUM SIBJISTFOTCS:

(dopMHpOBaHKe UHTepeca ¥ CTPeMJIeHHsI 00YJaroIIUXCsl K HAyUHOMY U3yUeHHI0 TIPUPO/IbI,
Pa3BUTHE UX UHTE/IEKTYaIbHBIX ¥ TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TIpeJCTaB/leHU O HAyYHOM MeTo/ile TO3HaHUs U (HOpMHUPOBaHUE
WCCJIe/IOBaTe/TbCKOTO OTHOIIEHUSI K OKPY>KAIOIIUM SIBJIEHUSIM;
(opMHpOBaHKE HayYHOTO MHPOBO33peHHUsI KaK pe3yJsibTaTa U3y4eHHs] OCHOB CTPOEHUs
MaTepuu U GyHAaMeHTa/IbHbIX 3aKOHOB (DH3UKY;
dbopMrpoBaHre yMeHU OOBSICHATE SIBJIEHHSI C UCITO/Ib30BaHWEM (DH3MUeCKHUX 3HAHUM U
HayYHBIX JI0Ka3aTe/bCTB,;
(opMUpOBaHMe Tpe/CTaB/IeHUu O POy (PU3UKK AJIST Pa3BUTUSL APYTMX eCTeCTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHHA.
HocTtwkeHne 3TUX Lesedl obecrieurBaeTcsl pellieHWeM C/IeAYIOMIMX 3aZiau B TIporjecce

M3yueHus Kypca pU3MK1 Ha ypOBHe CpeZiHero ob1riero obpa3oBaHus:



nprobpeTeHre CUCTeMbI 3HaHUUM 00 0OIMX (U3NYEeCKUX 3aKOHOMEDPHOCTSIX, 3aKOHAX,
TeOpUsiX, BK/IOUasi MeXaHHKY, MOJIEKY/ISIDHYIO (U3UKY, /1€KTPOJMHAMUKY, KBAHTOBYIO (DH3UKY
Y 3/IeMEeHTbI aCTPOU3HKY;

dbopmMHpOBaHre YMeHUI IPUMEHSITh TeopeTUdeckre 3HaHUs it 00bsiCHeHUsT (pr3MUecKux
SIBJIeHUU B IPUPOJIe U [/1s1 IPUHATUS MPAKTUUYECKUX PelLleHHUH B MOBCEeJHEBHOW JKU3HY;

OCBO€HHe Crioco00B pellleHusT Pa3/IMYHbIX 3a7layu C SIBHO 3a/IaHHOM (U3MUYeCcKO MO/IeNbIo,
3a/ja4, MO/pa3yMeBalolIMX CaMOCTOsITe/lbHOe CO3/aHue (U3NUecKol MoJeny, aJeKBaTHOU
YC/IOBUSIM 3a/1auy;

MOHWMaHue (PU3NYeCKUX OCHOB M TIPUHLIUTIOB J€MCTBUSI TeXHUUYECKHUX YCTPOWCTB U
TeXHOJIOTMYeCKUX MPOLIeCCOB, UX BJIUSHUS Ha OKPY’KaloLYI0 Cpefy;

OBJ/IaJleHHe MeTOZ,aMU CaMOCTOSITe/IbHOIO IJIAHUPOBAHUSI M TNPOBeJieHUs] (PU3NUYecKuX
9KCMepUMEHTOB, aHa/lM3a W UHTeprpeTralydyd WHGOpMaLUK, OIpejereHns [JOCTOBEPHOCTH
TOJIyYeHHOT' 0 pe3yJ/IbTara;

CO3JjaHue YCJIOBUM [Ji1 Pa3BUTUsI YMEHUU TMPOEKTHO-UCC/IeJ0BaTeTbCKOM, TBOPUYECKON
JlesITeIbHOCTH.

OO011jee YKC/I0 YaCOB, PeKOMEHIOBAHHBIX [/ M3yueHus1 Gu3mKH, - 136 yacos: B 10 Kacce
— 68 uacoB (2 uaca B Hefiest0), B 11 kiacce — 68 yacoB (2 yaca B Hefie/to).

[TpennaraemMsiii B mporpamMMe 1o Gu3nke repeueHb 1a00PaTOPHBIX M MPAKTUUECKUX paboT
SIBJISIETCSI pEKOMEH/IOBaHHbIM, YuWTesb [efaeT BbIOOp TIpoBejeHusi 1abopaTopHBIX paboT u

OTBITOB C YUETOM HMH/IMBH/yaIbHBIX 0COOeHHOCTel 00yuaroLuxcsl.



COJEPXXAHUE OBYUYEHUSA
10 KJIACC
Pa3zpgen 1. ®u3uka u MeTOAbI HAYYHOT'0 MO3HAHUSA

du3uka — Hayka O mpupoge. HayuHble mMeTozbl MMO3HaHUS OKpysKaroliero mupa. Posb
SKCTMeprMeHTa U TeOpyH B TIPOLiecce MO3HaHWs TIPUPO/Ibl. DKCIIepUMEeHT B (hU3MKe.

MogenvpoBaHue (u3nueCcKUx siBieHWM U TipoiieccoB. HayuHble rumotessl. @usnyeckue
3aKOHbI U Teopyd. ['paHULIbI TPUMEHUMOCTH (PH3UUeCKUX 3aKOHOB. [IpUHIIMI COOTBETCTBUSI.

Ponb u mecto ¢usuku B (OpPMHPOBAaHWM COBPEMEHHOW HayuHOW KapTHMHbBI MHUpa, B
MPaKTUYECKOU JIesITelTIbHOCTH JIFO/IeH.

LemoHcmpayuu

AHanoroBbie ¥ LIU(PPOBBIE U3MepPHUTe/IbHBIE PUOOPHI, KOMITbIOTEPHBIE JaTUUKH.

Pa3pen 2. MexaHUKa

Tema 1. Kunemamuka

Mexanuueckoe JBrKeHHe. OTHOCHUTeTBHOCTh MeXaHW4YecKoro BwkeHus. Cucrema
otcyéta. Tpaekropus.

[TepemelijeHre, CKOPOCTb (CpefHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) U yCKOpeHue
MaTrepuajbHOU TOUKH, UX MPOEKLIMU Ha OCU CHUCTeMbl KOOpAWHAT. Co)KeHHe nepeMelleHnd U
CJIOKeHHe CKOPOCTeM.

PaBHOMepHOe U PaBHOYCKOpEHHOe TMpsIMOJIMHeHOe ABWKeHue. ['padMKu 3aBUCUMOCTH
KOOpAUWHAT, CKOPOCTH, YCKOPEHUs1, YT U MepeMellleHrsl MaTepruaibHOM TOUKWA OT BpeMeHH.

CBoboiHOe TIazieHue. Y CKopeHre CBOOOJHOTO T [eHHS.

KpuBonuHeliHoe [BwkeHUWe. [IBW)KeHHWe MaTepuaJbHOM TOUKM 10 OKPY)KHOCTH C
MOCTOSIHHOW T10 MOAYJ/I0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHeHHasi CKOpoCTb. [lepuog u
yacrora obpaireHusi. LleHTpocTpeMUTeIbHOE YCKOPEHHe.

TexHuyeckue yCTPOMCTBA W TMpaKTUUeCKOe TIPUMEHEeHHe: CIUJOMETp, [BWKeHue
CHapsiZIOB, LieTHbIEe U peMEHHbIe Tepefiauu.

Llemoncmpayuu

Mopenb cucTeMbl OTCU8Ta, MIFOCTPaLs KUHEMaTHUYeCKUX XapaKTePUCTUK JBMKEHUSI.

[Tpeobpa3oBaHue [BMXEHUH C UCTIOIb30BAHHUEM MMPOCTHIX MEXAHHU3MOB.

[TageHuve Ten B BO3AyXe U B pa3pe>XeHHOM MPOCTPAHCTBe.

HabsroieHuie ABVKeHUs TeJia, OpoLleHHOro 0/, YT/IOM K TOPHU30HTY Y TOPU30HTA/BHO.

Vi3mepeHnue yckopeHUst CBOOOTHOTO TIa/IeHUsI.

HarpaBsieHve CKOpOCTH MpY ABVW)KEHUY TI0 OKPY>KHOCTH.

YueHuueckutl JKcnepumeHm, ﬂa6opamoprle pa6omb1



N3yueHrie HepaBHOMEPHOTO IBW)KEHHUSI C LIeJIbIO OTpe/ie/ieHUs MTHOBEHHOW CKOPOCTH.

VccnenoBanue  COOTHOLIEHMS  MeXAYy — IyTsAMM,  IIDOMJEHHbIMM  TelOM  3a
rocsiefioBatesibHble paBHble TIPOMEXYTKM BpEeMeHU MpH PaBHOYCKOPDEHHOM [BW)XXEHHUU C
HayaJIbHOW CKOPOCTBIO, PABHOM HY/JIIO.

N3yueHue aBr)KeHUs 1IapUKa B BI3KOW JKUJKOCTH.

W3yueHue nBUKeHUs Tesla, OPOIIEHHOTO TOPHU30HTAJBHO.

Tema 2. lunamuka

[Mpuniun otHocutenbHOCTH ["anusest. [TepBbiii 3aKkoH HbtoToHa. VIHepijianbHble CUCTEMBI
OTCUéTa.

Macca Tena. Cwna. ITlpuHiun cyneprio3vuuy cui. Btopoit 3akoH HeroToHa pjist
MaTepuaabHOW TOUKU. TpeTuit 3akoH HbroTOHA /1711 MaTeprabHbIX TOYEK.

3aKoH BceMUpHOro Tarotenust. Cuina Tsbkectu. [lepBasi KocMyAueckasi CKOPOCTb.

Cwua ynpyrocrtu. 3akoH I'yka. Bec Tera.

Tpenvie. Buzbl TpeHus (TOKOsl, CKOJbKeHUs, KaueHUs). Cuna TpeHusi. Cyxoe TpeHue.
Cuna TpeHHUsl CKOJIb)KeHUS U cua TpeHus nokosi. KoagduimenT tpenns. Crna conpoTyBIeHUs
TIpU JIBW)KEHUH TeJla B JKUJKOCTH WU rase.

[MTocTymnaTe/ibHOE M BpalllaTe/IbHOE ABV)KEHHE abCOTFOTHO TBEP/OTO Tea.

MoMeHT cubl OTHOCUTENBHO OCH BpaujeHus. [lnedo cuibl. YcnoBUS paBHOBECHS
TBEpZOro Tesa.

TexHuuyeckue YCTPONCTBA U TpAaKTHUUeCKOe TpHMeHeHWe: TMOJLLWITHUKY, [BWKeHue
VICKYCCTBEHHBIX CITyTHUKOB.

LemoHcmpayuu

fIBneHve MHepLIMK.

CpaBHeHMe MacC B3aUMO/eMCTBYIOLLUX Tel.

Bropou 3akoH HeroToHa.

N3mepenue cuil.

CroxxeHHe CUJL.

3aBUCHMOCTb CUJIbI YIIPYTOCTH OT JedopMaLivu.

HesecomocTs. Bec Teia npy yCKOpeHHOM MO4bEMe U MaJleHUHN.

CpaBHeHMe CUJT TpeHUS MIOKOS1, KaYeHUS U CKOJTb)KeHUSI.

YcnoBusi paBHOBecHst TBEPZOro Tesia. Buzibl paBHOBecusl.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombil

V3yueHue nBrkeHUst OpycKa 10 HaKJIOHHOM TIJIOCKOCTH.



ViccnepoBanue 3aBUCMMOCTU CWJ YIIPYTOCTH, BO3HUKAIOLIMX B MPY)KMHE U PE3MHOBOM
obpa3iie, oT ux Aedopmaryu.

ViccnenoBanue ycioBYl paBHOBeCHsI TBEPZOrO Tesla, UMEIOLLero 0Ch BpallleHuUs.

Tema 3. 3aKOHBI COXpAHEHUSs1 8 MeXdHUKe

Vimnynbc MaTepyanbHOM TOUKM (Tena), CUCTeMbl MaTepyarnbHbIX ToueK. VIMIy/bC Cusbl U
M3MeHeHHe UMITyJIbca Tesla. 3aKOH COXpaHeHus1 UMITy/ibca. PeakTUBHOe /IBIKEHMe.

Pa6ota cunbl. MOIITHOCTb CUJIBI.

KuHeTnueckast sHeprusi MarepuasbHOM Toukd. Teopema 00 M3MeHeHMH KUHETUYECKOU
SHEPruM.

[MTorenumanbHas sHeprust. [loTeHLManbHast 3Heprus yrpyro fedopMUPOBaHHOM MPY)KUHBI.
[MoreH1ManbHast SHeprusi Tesia BOIM3U MOBEPXHOCTU 3eMJTH.

[MToTeHIManbHbIe U HeTOTeHLMa bHble CUbl. CBs3b pabOThl HEMOTEeHLMAIbHBIX CUJ C
V3MeHeHHeM MeXaHUUeCKol SHepryuu CUCTeMbI Tejl. 3aKOH COXpaHeHHsl MeXaHUUeCKOW SHepruu.

Ynpyrue v HeyTnpyrve CTOJIKHOBEHHUS.

TexHUuUecKre yCTPOWMCTBA W TpaKTUUYeCKoe TMpHUMeHeHHe: BOJOMET, KOMEp, MPYKUHHBIM
MIUCTOJIET, BV)KEHUE paKeT.

LemoHcmpayuu

3aKOH COXpaHeHUs UMILYJIbCa.

PeakTuBHOe /IBIKEHUe.

[Tepexof noTeHIMaNbHON SHEPTUY B KUHETUYECKYIO0 U 0OpaTHO.

YueHuueckuli 5KkcnepumeHm, 1abopamopHble pabombl

W3yueHre abCOMIOTHO HEYNPYroro yAapa C TIOMOIIBIO ABYX OJWHAKOBBIX HUTSHBIX
MasiTHUKOB.

WccnenoBanve cBsi3W paboOThl CH/IBI C HM3MEHEHHEM MeXaHWUecKOil SHeprud Tesa Ha

TpYMepe pacTsDKeHUs] pe3UHOBOT0 JKI'yTa.

Pa3pen 3. MonekynspHas (pu3MKa ¥ TepMOJUHAMHUKa
Tema 1. OcHO8bI MO/1EKY/ISIPHO-KUHeMUYecKoll meopuu
OCHOBHBIEe TIONIO’KeHUSI MOJIEKYJISIPHO-KWHETUYeCKOW TEOPUH U X OTBITHOE 000CHOBaHUe.
bpoyHoBckoe pBwkeHue. [duddysus. XapakTep [JBWKEHUSI W B3aUMOJENCTBUSI YaCTHL]
BelllecTBa. Mojilefld CTPOeHHUsl Ta30B, >KUAKOCTeH U TBEPABIX Tel U OOBsICHEHHWEe CBOWCTB
BellleCTBA Ha OCHOBe 3TUX Mofeneid. Macca u pasmepbl Mosekyn. KonvuecTBo BellecTBa.
ITocTosnHas ABorazpo.

TeruioBoe paBHOBecure. TemniepaTypa u eé usmepenue. Illlkana temneparyp Llenbcus.



Mogens ujeansHoro rasa. OCHOBHOe ypaBHEHHE MOJIEKY/ISPHO-KUHETUUYEeCKON TeOopuu
uzlealbHOTO Ta3a. AOCOJIOTHasE TemIiepatypa Kak Mepa Cpe/iHel KHHEeTHUeCKOW JHepPruu
TeTUIOBOTO [JBW)KeHUsi dyactul] ras3a. Illkama Temmneparyp KenbBruHa. I'a30Bble 3aKOHBI
YpaBHeHrne MeHzeneeBa—Knaneiipona. 3akoH [lanbToHa. V3ormpoiiecckl B WjleaJbHOM rase C
TIOCTOSIHHBIM KOJIMYeCTBOM BelllecTBa. ['padriueckoe mpejicTaBieHue U30IPOLIECCOB: U30TEPMa,
n30xopa, u3obapa.

TexHUUeCKre yCTPOUMCTBa U MPaKTUUYeCcKoe TIpUMeHeHre: TepMoMeTp, 6apomeTp.

Llemoncmpayuu

OmnbIThl, [0OKa3blBaloOIMe [UCKPeTHOe CTpOeHWe BelllecTBa, ¢ororpaduy MoseKy
OpraHuuecKux COoeJUHeHHUH.

OnbITel 110 AU PY31n KUAKOCTEN U ra3oB.

Mopenb 6pOYHOBCKOTO [IBIKEHUSI.

Mogpens omneita IlITepHa.

OnbIThI, JOKa3bIBaKOLMe CyIeCTBOBaHUE MEXXMOJIEKY/ISIPHOTO B3aUMOZelCTBUSI.

Mogenb, WIIOCTPUPYIOLas MPUPOAY JaB/eHHs ra3a Ha CTeHKH COCyZa.

OnbIThI, WUTIOCTPUPYIOLIME YpaBHEHHEe COCTOSIHUS W/lea/IbHOrO Ta3a, U30IpOL{eCChl.

YueHuueckuli 5KkcnepumeHm, 1abopamopHble pabombl

OrmpefiesieHe MacChl BO3ZlyXa B K/IAaCCHOW KOMHAaTe Ha OCHOBe H3MepeHMd 0o0BéMa
KOMHaThI, IaB/ieHUsI ¥ TeMIlepaTyphl BO3/yXa B Hel.

ViccnepoBaHMe 3aBUCUMOCTH MeXK/ly IlapaMeTpaMu COCTOSTHUSI pa3pekeHHOro rasa.

Tema 2. OcHo8bl MepMOOUHAMUKU

TepMoguHaMyyeckast cucteMa. BHyTpeHHsiss SHeprusi TepMOAMHaMUUeCKOW CUCTeMbI U
crioco6bl eé u3meHeHusi. KonuuectBo TernioTel U paboTta. BHyTpeHHsis SHeprusi 0JHOATOMHOTO
y/leanlbHOrO rasa. Bu/pl Terionepesauu: TeraonpoBOJHOCTb, KOHBEKLMS, U3/TyueHre. Y je/lbHast
TerI0EMKOCTb BelllecTBa. KoMuecTBo TeryioThl NPy Terionepezaue.

[Tousitue 06 apuabatHoMm mipouecce. IlepBbili 3aKOH TepMOJWHAMHUKH. I[IprMeHeHue
TIepBOTro 3aKOHA TePMOJIMHaMUKH K u3oriporieccaM. I'padrueckast iHTepripeTariysi paboThI rasa.

Bropoii 3akoH TepMoarHaMUKU. HeobpaTMMOCTE MPOL{ecCcoB B TIPUPO/IE.

TernnoBeie MamyHbIL. [IpUHIUITEL A€HCTBYS TeTUIOBBIX MavH. [Ipeobpa3oBaHus SHEpruy B
TeryIoBbIX MalMHax. KoadduimeHT nonesHoro AeiictBusi Teriopoit MamvHel. Lukn KapHo u
ero Ko3(ULIMeHT M0JIe3HOT0 JeMCTBUs. DKOJIorHUecKre mpobsieMbl TeryI03HepreTHKH.

TexHuueckue YCTpPOMCTBA U MpaKTHUeCKOe IIPUMEHEeHHWe: JBUraTe/lb BHYTPEHHEro
cropaHwusi, ObITOBOM XOJIOAUIBHUK, KOHAULIMOHED.

LemoHcmpayuu



Vi3meHeHWe BHYTpeHHel 3HEPrUM Tejia TIPH COBepIIeHWH PabOTHI: BBITET TPOOKH U3
OyTBUTKM TIO[, JeliCTBHEM C)XKAaTOrO BO3/yXa, HarpeBaHWe 3¢duvpa B JaTyHHOW TpyOKe MyTém
TpeHus (BUJE0|eMOHCTpALIUS).

V3MeHeHre BHYyTpeHHe! SHepryu (TeMIiepaTypbl) Tesla Mpy Tersionepezaue.

OrbIT M0 aArabaTHOMY PaCIIMPeHHI0 BO3/iyXa (OIIBIT C BO3/YILIHBIM OTHUBOM).

Mopenu apoBoii TypOHHBI, IBUTATe ISl BHYTPEHHET0 CTOPaHuUsl, pEAKTUBHOTO [[BUTATeJIsl.

YueHnuueckuli skcnepumeHm, 1a6opamopHble pabombi

Vi3mepeHue y/ie/IbHOM TeIIOEMKOCTH.

Tema 3. Aepezamuble cocmosiHus eewjecmea. Pazoeble nepexoobl

[Tapoobpa3oBanve U KOHAeHcanus. VicmapeHue U KumneHue. AOcomoTHas W
OTHOCHTe/IbHasi BJIa)KHOCTb BO3/lyxXa. HachlileHHbIN nap. YenbHas Teryiota rnapoobpa3oBaHusl.
3aBUCUMOCTb TeMIlepaTypbl KAIIeHUS OT [aBJIeHHUs.

TBépgoe Teno. Kpucranimueckue u amopgHble Tesia. AHU30TPOIHUS CBOWCTB KPUCTAJIIOB.

Kugkue kpucramwibl. CoBpeMeHHble MaTepuasbl. [lnaBieHue U KpucTa/udsanus. Y JebHas

TeruioTa TuiaBiaeHus. CybGiumariys.

YpaBHeHMe TeTI0BOro HasaHca.

TexHUUecKre yCTpPOMCTBA U MpPAKTUYECKOe TPUMEHEeHWe: TUTPOMEeTP M TICUXPOMeTp,
KaJIOpUMeTp, TEeXHOJIOTMM T[I0JIydeHUs COBPEMEHHBIX MaTepuajioB, B TOM  4HCJIe
HaHOMaTepUuasioB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoliCTBa HACBIIL|EHHBIX M1ApPOB.

KvrneHvie npy NOHWKeHHOM [|aB/IeHUH.

CriocobbI M3MepeHHs BIaXKHOCTH.

HabnromeHre HarpeBaHUs U TUIaB/IeHHsT KPUCTA/JTAUECKOTO BelllecTBa.

JeMoHCcTpaLys KpUCTalIoB.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomnl

V3mepeHre OTHOCUTE/TBHOM BJIAKHOCTH BO3/yXa.

Paspen 4. DnekTpoguHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpu3alusi Teja. OJIeKTpUUeckwi 3apsj. [IBa BuJa 3M€KTPUYECKUX —3apsiioB.

[TpoBOAHUKY, IM31€KTPUKU 1 TIOJYTIPOBOJHUKHN. 3aKOH COXPAHEHHs 3IeKTPUYeCcKOoro 3apsi/a.

10



Bsaumogencreue 3apsaznoB. 3akoH KysnoHa. ToudeuHbld  3/1eKTpUYeCKUM — 3apsp.
OnekTpryeckoe mose. Hamnpssk€HHOCTH 3/1eKTpuueckoro rmnossd. [IpuHIMNO —cyneprnosunyy
3/1eKTPUYECKUX ToJiel. JIMHUY HanpsHKEHHOCTH 3/1IeKTPUYECKOro TOJIS.

Pabora cunm  3MeKTpocTaTHUeckoro Tiojisi.  [loTeHiman. Pa3HOCTH — TIOTEHI[HAIOB.
[TpOBOAHUKY U [IU3/IEKTPUKHU B 3/IEKTPOCTaTUUECKOM Tiosie. Jlu3neKTpuueckasi IpOHULaeMOCTb.

OnekTpoéMKOoCTb. KoHgeHcaTtop. DJ/1eKTPOEMKOCTh IJIOCKOIO KOHZeHCaTtopa. JHeprus
3apsDKeHHOT 0 KOH/leHcaTopa.

TexHWuecKre yCTPOMCTBA M MpaKTU4YeCcKoe TPUMEHEeHHe: 3/IeKTPOCKOI, 37eKTPOMETP,
3JIEKTPOCTaTHUeCKasl 3allluTa, 3a3eMJ/IeHHe 37IeKTPOIPUOOpPOB, KOH/EHCATOpP, KOMMPOBAIBHBIN
anrapar, CTPYWHBIN PUHTEP.

Llemoncmpayuu

Y CTpPOWUCTBO Y TIPUHIIUIT IEMCTBUS 37IeKTPOMeTpa.

B3aumo/elicTBIe Ha3/1eKTPU30BAHHBIX Tel.

OneKTprUYecKoe IoJie 3apsKeHHBIX Tel.

[TpOoBOAHMKM B 3/1€EKTPOCTaTUUECKOM TI0JI€.

DJIeKTpOCTaTUUeCKas 3alluTa.

[13/1eKTPUKY B 3/IeKTPOCTaTUUeCKOM T10JIe.

3aBUCHMOCTb  3/7IeKTPOEMKOCTH IIJIOCKOTO KOHZleHcaTopa OT IUIOLaJAMu IIacTHH,
PaCCTOSTHUSI MEXXJy HUMH U IA3/1eKTPUYECKOU NPOHML[aeMOCTH.

OHeprusi 3apsbKeHHOT0 KOH/leHcaTopa.

YueHuueckuli 5KkcnepumeHm, 1abopamopHble pabombl

V3mepeHue 3/1eKTpPOEMKOCTH KOH/ieHCaTopa.

Tema 2. ITocmosiHHbLU 31eKmpuyecKuli mok. Toku 8 paznuyHbIX cpedax

OneKTpUYeCcKuil TOK. Y CJIOBUSI CyILleCTBOBaHUS 371eKTPUUYECKOr0 TOKa. VICTOYHMKM TOKa.
Cwia Toka. ITocTossHHBIN TOK.

Hanpskenuve. 3akoH OMa /151 yyacTKa Liernu.

OneKTprUJyecKoe COTIPOTHBJIEHUE. Y nensHoe COTIPOTHBJ/IEHUE Bell|ecTBa.
[TocnenoBarensHOe, MapasienbHOe, CMELLIaHHOe COe/IMHeHNe POBO/IHHUKOB.

Pabora anekrpuueckoro Toka. 3akoH /xoymns—/Ieniia. MOIIIHOCTb 37IeKTPUYECKOTO TOKa.

OMNeKTPO/BWXYyIllasi CUjla U BHYTPeHHee COMPOTUB/IEHHEe NCTOUYHMKA TOKA. 3aKoH OMa A1
TOJTHOM (3aMKHYTOM) 3/1eKTpuueckoit Lernu. KopoTkoe 3aMbIKaHUe.

OneKTpOHHas MPOBOJUMOCTb TBEP/bIX METa//IOB. 3aBUCMMOCTb COMPOTUBJIEHHUSI META/I/IOB
oT TeMriepaTypbl. CBepXIpOBOAUMOCTb.

OneKTprUYecKui TOK B Bakyyme. CBOMCTBA 3/1eKTPOHHBIX TyYKOB.
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[MonyripoBoguuku. CoOCTBeHHasi W TMPUMeCHasi TPOBOAMMOCTH  TOJTyTIPOBO/IHUKOB.
CaoticTBa p—n-niepexoza. [1oyrpoBogHUKOBBIE TTIPUOOPHI.

ONeKTpUYecKUil TOK B pacTBOpax M paciulaBax 3/eKTPOJMUTOB. OJIeKTPOJIUTHYECKast
Juccouuanys. JJIeKTPOIn3.

OneKTprYeCcKum ToK B rasax. CaMOCTOSITe/IbHBIM M HECAMOCTOATe/IbHBIN paspsifi. MonHus.
[Tna3ma.

TexHHuyecKue yCTPOMCTBA W MpaKTUYeCKoe TIpUMeHeHHe: aMmIlepMeTp, BOJbTMETP,
peocTtat, HWCTOYHMKA TOKAa, JJIeKTpOHarpeBaTe/bHbie TIPUOOPHI, 3T€KTPOOCBETHUTE/IbHBIE
NpUOOpPBI, TEPMOMETP COTPOTHBJIEHHUS], BAKYYMHBIM [JUOJ, TEPMHUCTOPbI U (HOTOPE3UCTOPHI,
TI0JIyTIPOBO/JHUKOBBIN IUO/], Ta/lbBaHUKA.

Llemoncmpayuu

W3mepeHue cuiibl TOKAa U HalpsKeHMUS.

3aBUCHMMOCTb COTNPOTHMBJIEHUSI LIWIMHJPUYECKUX TMPOBOJHUKOB OT [JJIMHBI, [LJIOLIAA
TIOTIepPeyHOro CeueHusl U Marepuaria.

CwMmeliaHHOe coe/iiHeHUe IPOBOJHUKOB.

[Ipsimoe u3MepeHHe >3/eKTPOABMXKYILLEeN cuibl. KOpOTKOe 3aMblKaHHe rajbBaHUUeCKOIo
3JIeMeHTa U OL|eHKa BHYTPEHHEer0 COMpPOTUBJIEHMUS.

3aBUCUMOCTb COTIPOTUB/IEHUSI META//IOB OT TeMIlepaTypsbl.

[IpoBOAMMOCTB 3/1EKTPOJIUTOB.

VickpoBoli pa3psi ¥ NPOBOJMMOCTb BO3/[yXa.

OAHOCTOPOHHSISI NPOBOAMMOCTE IUO/A.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

N3yueHyie cMell1aHHOTO COeIMHEHUs Pe3UCTOPOB.

V3mepeHue 3/1eKTPOJABWXKYLIEeH CWUIbl  MCTOYHMKA TOKAa W ero BHYTPEHHEro
COMPOTHUBJIEHUS.

HabmtoeHue smekTposu3a.

MexnpeaMeTHbIe CBA3U

V3yuenne kypca ¢usukud 6a3zoBoro ypoBHs B 10 Kjacce OCYILECTBJISIETCS C YUYETOM
Cofiep>KaTe/IbHbIX MEXIPeJAMETHBIX CBsI3eM C KypcaMM MaTeMaTHK{, OWOoJIoruH, XUMUH,
reorpauu ¥ TeXHOJIOTHH.

MesicnpeomemHble noHsimus, CBsi3aHHble C K3y4YeHHEM METO/0B HAyYHOrO TO3HaHUS:
siBJieHWe, Hay4HbIM (akt, Turortesa, ¢u3nWUecKas BeqMUWHA, 3aKOH, Teopusi, HabmoneHUe,

3KCIIepUMEHT, MOJe/IMPpOBaHne, MO/Jie/ib, U3MEPEHUe.
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Mamemamuka: pellleHWe CHUCTeMbl ypaBHeHWM, JMHeWHas GyHKOWsA, Tmapabora,
rurnep6osia, ux rpadMKu U CBOWCTBA, TPUTOHOMETpPUUeCKHe (YHKLUHU: CUHYC, KOCUHYC, TaHT€HC,
KOTaHI'eHC, OCHOBHOe TPUTrOHOMETPUUeCKOe TOXKAeCTBO, BEKTOPbl M MX IIPOEKLMA Ha OCH
KOOD/ZMHAT, C/I0’KeHHe BeKTOPOB.

Buonoeusi: MexaHUUYeCcKoe JIBIKeHWe B )KUBOW Tpupoje, auddysus, 0CMOC, Terioo0MeH
JKUBBIX OPraHU3MOB (BH/bI TeIlioNepesaul, TeIJI0BOe paBHOBeCHUE), 37eKTpUYecKue SIBJIeHNs B
JKUBOU MpUpOJeE.

Xumusi: JUCKpeTHOe CTPOeHHe BellleCTBa, CTPOeHWe aTOMOB U MOJIEKYJ, MOJIb Bell[eCTBa,
MOJISIDHasi Macca, TerulOBble CBOMCTBA TBEDPABIX TeJl, >XUAKOCTEM W Tras30B, 3JIEKTPUUECKHe
CBOMCTBA MeTaJl/IOB, 3/IeEKTPOIUTAYECKas! AUCCOLMALIMS, FaJbBaHUKa.

I'eoepacpusi: BNaxXHOCTb BO3/yXa, BETPbl, bapoMeTp, TePMOMETP.

TexHonozus: ipeobpa3oBaHue ABW)KEHUM C MCIIO/Ib30BaHUEM MeXaHW3MOB, YUET TPeHUS B
TeXHUKe, TOJIIUITHAKY, WCIO0J/Ib30BaHHWe 3aKOHAa COXpaHeHWsl MMIy/bCa B TeXHUKe (pakerTa,
BOJIOMET W [Jpyrue), JBWraTtelb BHYTPEHHETO CropaHus, TMapoBas TypOWHa, OBITOBOM
XOJIOZAWIBHUK, KOHAULIMOHep, TeXHOJIOTHY T10JIyYeHUs] COBPeMeHHbIX MaTeprasioB, B TOM UYMUC/Ie
HaHOMaTepuaJoB, W  HAHOTEXHOJIOTHMH,  3/IeKTpPOCTaTUYeCKash  3aljuTa,  3a3eM/ieHue
3JIEKTPOTIPUOOPOB,  KCEPOKC, CTPYWHBIM TIPUHTED, 3JIeKTPOHArpeBaTe/ibHbie  TIPUOODHI,
3/1eKTPOOCBETUTE/IbHbIE TPUOOPHI, TalbBaHUKA.

11 K/TACC
Pa3pgen 4. DneKTpoguHaMuKa

Tema 3. MazHumHoe nose. 3/1eKMpoMazHUMHas UHOyKyust

[TocTosiHHBIEe MarHWTHL. B3anMopelicTBHe TNOCTOSHHBIX MarHWTOB. MarHutHoe IioJie.
BekTop mMarHuTHOM UHAYKLMK. [IpUHIMN Cynepno3uLiMi MarHUTHBIX Mojiel. JIMHUM MarHUTHOU
MHAYKUMA. KapTHa TMHUM MarHUTHOM MHAYKLIWMH T10J1s1 TOCTOSTHHBIX MarHUTOB.

MarHuTHOe T1oJie MPOBOAHUKA C TOKOM. KapTWHa /IMHWKA WHAYKLUM MarHUTHOTO TOJsS
JJIMHHOT'O TIPSIMOTrO IIPOBOJHMKA M 3aMKHYTOI'O KOJIbLIEBOTO IPOBOJHUKA, KAaTYIIKW C TOKOM.
OmneIT OpcTesia. B3auMopeiicTBre TPOBOJHUKOB C TOKOM.

Cuna Amriepa, eé MOJy/b U HaTlpaB/IeHNeE.

Cuna Jlopenuia, eé Mozynb M Hampas/ieHue. [IBikeHWe 3apsDKeHHOM 4YacCTULIBI B
OJJHOPOZIHOM MarHUTHOM Tioj1e. PaboTa cusbl JIopeHija.

flBneHye 5/1eEKTPOMarHUTHOM WHAYKLMM. [IOTOK BeKTopa MAarHWTHOW WHAYKLIWU.
ONeKTPOABWXKYILast Cr/la UHAYKIMU. 3aKOH 3/1eKTPOMarHuTHOM UHAyKLuKu dapazes.

BuxpeBoe snekTpuueckoe mnoje. ONEKTPOJABWXKYLAsl CWla WHAYKLUM B TIPOBOJHUKE,

ABVXYIEMCA IMTOCTYyTIaTe/JIbHO B OAHODPOAHOM MAI'HUTHOM II0JI€E.
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ITpaBusio JleHua.

WMHAyKTUBHOCTL. SIB/IeHHe CaMOUHAYKLIMU. DJIeKTPOABUKYILLIAs CU/la CAMOMHAYKLUU.

OHeprusi MarHUTHOTO T0JIs KaTYIIKK C TOKOM.

DJIEKTPOMAarHUTHOE TIOJIe.

TexHWuyeckue yCTPOMCTBA M IIPaKTUYeCKOe IIpUMeHeHHe: IIOCTOSIHHble MarHuTBhl,
3/1eKTPOMAarHuThl, 3JIeKTPO/IBUraTe b, YCKOPUTE/IU 3/IeMeHTapHbIX YacTHULl, UHAYKLMOHHAA 1eYb.

Llemoncmpayuu

OneIT OpcTepa.

OTK/I0HeHMe 3/IeKTPOHHOTO Iy4YKa MarHATHBIM I10JIEM.

JIMHUM MHAYKLMU MarHUTHOTO TTOJIS.

B3aumogeicTBue [ByX POBOJHUKOB C TOKOM.

Cuna Awmrepa.

[Hencrue cuibl JIopeHIla Ha MOHBI 3/IEKTPOJIATA.

SIBneHye 371eKTPOMarHUTHOW MHAYKLIUH.

IIpaBusio JleHua.

3aBUCUMOCTb 3JIeKTPO/BIKYILIEN CUIbl UHAYKLMM OT CKOPOCTH WU3MeHeHHsI MarHUTHOIO
NIOTOKa.

fIBneHvie caMOWHIYKLMHU.

YueHnuueckuli 53kcnepumeHm, 1a6opamopHble pabombi

V3yyeHrie MarHUTHOTO T0JIs1 KATYLLIKHA C TOKOM.

WccnenoBanue [erCTBUS IOCTOSTHHOIO MarHWTa Ha paMKy C TOKOM.

VccnenoBanue siBIeHUs 3/1eKTPOMarHUTHOM MHAYKLIWU.

Paspen 5. Kose0auus ¥ BOJTHBI

Tema 1. MexaHuuecKue u 3/1eKMpoOMazHUIMHbie KO/1e0aHust

KonebatenbHasi cuctema. CBobOogHble MexaHWueckne Kosebanusi. ['apmMoHHMYeckue
konebanus. Ilepwios, uactoTa, aMruMTyZa W ¢a3a KosebaHwid. [Ipy)KMHHBIA MasTHUK.
MareMaTHuecKuii MasiTHUK. YpaBHeHHe rapMOHHWYecKux KosiebaHui. [IpeBpailileHue 3Hepruu
TIpY FapMOHHUECKUX KOleOaHUsIX.

KonebaTenbHelii KOHTYp. CBOOOAHBIE 3/1eKTPOMAarHUTHBIE KOje0aHHSI B H/eaTbHOM
KosiebaTelbHOM ~KOHType. AHa/JOTHSI MeXJy MeXaHMYeCKUMH W 37eKTPOMarHUTHBIMU
KosiebanusiMu. @opmysia ToMcoHa. 3aKOH COXpaHeHHsl SHepruM B H7eaqbHOM KoseOaTelbHOM
KOHTYpe.

[pescraBnieHre 0 3aTyxaroUmx KosebaHusX. BbIHYKIeHHbIe MexaHHUecKre KomeOaHusl.

Pe3oHaHc. BbIHY)K,[[eHHbIe JJIEKTPOMAI'HUTHBIE KojiebaHus.
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[TepemenHbIM TOK. CMHYCOW/A/IbHBIA NIePeMeHHbIM TOK. MOIHOCTb IepeMeHHOro TOKa.
AMIIMTYJHOE U [IefCTBYOIlee 3HauUeHue CUJIbl TOKa U HarpsDKeHusl.

Tpancdopmarop. Tlpon3BozacTBO, Tiepefiaua W TOTpeOsieHHe 3/1eKTPUUECKOW SHEpruu.
OKO0JIOTMYeCKHe PpHUCKM TIpY IIPOM3BOJCTBE 3j1eKTpo3Hepruu. KysbTypa HCII0/1b30BaHUSA
5/IEKTPOSHEPTUU B NTOBCEJHEBHOM KU3HMU.

TexHuueckre yCTPONCTBA M IIpaKTUYeCKoe TpUMeHeHHe: S/eKTPUUYeCKUd 3BOHOK,
reHepaTop MepeMeHHOr0 TOKa, JIMHUM 3/1eKTporepeay.

Llemoncmpayuu

WccnenoBanve rapameTpoB KosiebaTeTbHOM CHCTeMBI (TIPYKUHHBINA WM MaTeMaTH4eCKuit
MasiTHUK).

HabroeHue 3aTyxaroimx KoaebaHuii.

VccnemoBanue CBOMCTB BBIHYKIEHHBIX KOeOaHUH.

Habmrogenuve pe3oHaHca.

CB0OO/HBIE 3/IeKTPOMarHUTHBIE KOjie0aHusl.

OcuyiorpaMMbl - (3aBUCUMOCTHA  CUJIbl  TOKA W HAlpsDKeHUs: OT BpeMeHH) Jist
3/IEKTPOMarHUTHBIX KOslebaHUH.

Pe3oHaHC mpuy mociefoBaTe/lbHOM COeJUHEHHWH pe3WCTOpa, KaTyLIKW MHJYKTUBHOCTU U
KOHZIeHcaTopa.

Mogenb TMHUM 3/71eKTpOIepejauu.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombil

VccnenoBanvie 3aBUCUMOCTH TTePUO/A MaslbIX KoylebaHM Ipy3a Ha HUTH OT JJTMHBI HUTH U
Macchl Ipys3a.

VccnenoBanne T1epeMeHHOrO0 TOKa B LieNd U3 [0C/Ie[0BAaTeNbHO COeWHEHHBIX
KOH/IeHCaTopa, KaTyIlIKU U pe3nucTopa.

Tema 2. MexaHuuecKue u 3/1eKmMpOMAazHUmMHble 80/HbL

MexaHuuecKue BOJIHbI, YCJI0BUs pacripocTpaHeHust. [Tlepros. CKOpPOCTh pacnpoCTpaHeHust
W JvHa BojHbL. [lomepeuHble YW TIPOAO/bHBIEe BOJHBL VHTepdepeHUuss U Audpakius
MeXaHU4eCKHX BOJIH.

3Byk. CKopocTh 3ByKa. ' poMKOCTb 3ByKa. Bricota ToHa. TemOp 3ByKa.

OJ/IeKTPOMarHuWTHbIE BOJIHBL. Y CJIOBUSI W3/IyueHUsl 3/IeKTPOMAarHUTHBIX BOJH. B3aumHas
opueHTalusi BeKTopoB E, B, V B 3jiekTpomMarHUTHOM BosiHe. CBOWCTBA 37€KTPOMAarHUTHBIX
BOJIH: OTpakeHHe, IIpeJiOM/eHHe, TMoJsipu3auysi, Audpakuys, HHTepdepeHLys. CKOpPOCTb

3JIEKTPOMAI'HUTHBIX BOJIH.
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[ITkana 371eKTPOMAarHUTHBIX BOJIH. [IprMeHeHre 3/71eKTPOMAarHWTHBIX BOJIH B TeXHUKEe U
ObITY.

[IpuHLMIIBI pafiOCBSA3U U TesleBUeHUs. Pasuronokanyst.

OJ/IeKTpPOMarHUTHOe 3arpsi3HeHre OKpYsKatollleld cpefibl.

TexHUuyecKue yCTPOMCTBA U IpPaKTUYeCKOe NpHMeHeHHe: My3bIKalbHble WHCTPYMEHTHI,
y/AbTpa3sByKOBasl [UarHOCTUKa B TeXHUKe U MeAULiMHe, pajap, pajuOIpPUEMHUK, TeeBU30p,
aHTeHHa, TesieoH, CBU-meus.

Llemoncmpayuu

O6pa3oBaHye 1 pacrpoCTpaHeHHe TIOTIepeuHbIX U MTPO/I0/IBHBIX BOJTH.

Kosnebmolrieecst Teo Kak UCTOUHHK 3BYKa.

HabnroeHre oTpakeHusi U TIpesIOM/IeHHs] MeXaHUUeCKUX BOJIH.

Habntofenve naTepdepeHiuy 1 JUdpakiii MexaHHu4eCKUX BOJTH.

3BYKOBOM pe30HaHC.

HabmtogeHve CBs3M TPOMKOCTM 3BYKa M BBICOTBI TOHA C aMIUIMTYJOM M UaCTOTOU
KosiebaHuM.

VccnepnoBaHve  CBOWCTB — 3/IEKTPOMAarHUTHBIX — BOJIH:  OTpa)keHUe,  IIpejiOMJ/IeHHe,
noJisipy3aLus, Judpakuys, UHTepdepeHLus.

Tema 3. Onmuka

I'eomeTpuueckasi ontuka. [IpsMonrHeliHOe pacripocTpaHeHye CBeTa B OJIHOPOZJHOM cpejie.
Jlyu cBeTa. ToueuHblii ICTOYHUK CBeETA.

OtpakeHre cBeTa. 3aKOHbI OTpa)kKeHHsi cBeTa. [TocTpoeHWe M300paXeHH B TIOCKOM
3epKasie.

[lpenomneHve cBeTa. 3akKOHbI TIpe/ioM/eHHsi cBeTa. AOCOIOTHBIA TOKa3aTesb
npenomieHus. [losHoe BHyTpeHHee oTpakeHue. [Ipefe/bHbI Yroa IOJHOIO BHYTPEHHEro
OTPa’KeHUSl.

Iucnepcust cBeta. CoxHBIN coctaB benoro certa. L[BerT.

Cobuparoliiie U paccedBarolie JuH3bL. ToHKass JMH3a. POKyCHOe pacCcTosiHUe U
OTITUYeCKasl Cria TOHKOM rH3bl. [locTpoeHre n300pakeHHH B COOMpANOIMX U PacCeNBarOLMX
/mmH3ax. PopMyJia TOHKOM JIMH3bL. YBe/M4yeHue, JaBaeMoe JIMH30H.

[Ipesensl NpUMEHVMOCTHU F€OMETPUYECKOM OITHKH.

BonHoBass ontuka. VHTepdepeHimsi cBeta. KorepeHTHble MCTOYHMKHU. Y C/IOBUS
HaO/MojeHnsT MaKCUMYMOB M MMHHMMYMOB B MHTep(epeHLIMOHHOW KapTHHEe OT JBYX CHH(Aa3HbIX

KOrepeHTHbIX UCTOYHHKOB.
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Mudpakumsi cBeta. [udpakiuonHass peméTka. YcioBue HAOMOJEHUST TJIaBHBIX
MaKCHMMYMOB TpU Ta/leHU MOHOXPOMAaTHUeCKOro CBeTa Ha AM(PaKLIMOHHYIO PeLIETKY.

ITonspu3sarys ceera.

TexHuueckue YCTpOWCTBAa M MpaKTHUUeCcKoe IIpUMeHeHWe: OUKH, Jiyna, ¢oroarrapar,
NPOEKIIMOHHBbIN ~ arrapar, MUKDPOCKOI, Te/JeCKOM, BOJIOKOHHAasi ONTHKA, AU(paKiMOHHAas
peléTKa, oIApous,.

Llemoncmpayuu

[TpssMonMHeliHOe pacnpoCTpaHeHWe, OTpakeHHWe W IIpejioMyieHue cBeTa. OnThueckue
TIpHUOOPBHI.

ITonHoe BHyTpeHHee oTpakeHue. Moze/ib CBeTOBOZA.

VccnenoBanue CBOMCTB M300paXkeHUH B JIMH3aX.

Mopgenn MUKpPOCKOTIa, TeJieCKora.

Habmtogenve naTepdepeHIun CBeTa.

Habmtogenve qudpakimy cBeta.

HabozeHue fucrnepcun cBeTa.

[TosyyeHue crieKTpa € IOMOILBIO ITPU3MBI.

[TonyueHue crieKTpa C MOMOLbIO AU(PAKLIMOHHOM PeléTKY.

HabmtoeHue mosisipyu3aruy cBeTa.

YueHnuueckuli 53kcnepumeHm, 1a6opamopHble pabombi

W3mepeHue rokasareJisi Ipe/IOMJIeHUs! CTeK/Ia.

VccnenoBaHvie CBOMCTB M300paykeHHUH B JIMH3AX.

HabmtoeHuve gucnepcuu ceeta.

Pa3pgen 6. OcHOBBI cieljHa/IbHON TeOPUH OTHOCUTE/IbHOCTH
['paHuLIBI TPUMEHMMOCTH KJ/IaCCUUECKOW MeXaHUKHU. [locTynaTel crnienjuasbHOW TeOpuM
OTHOCUTE/IbHOCTH: WHBAPUAHTHOCTb MOAYJIA CKOPOCTA CBeTa B BaKyyme, TPUHLMUII
OTHOCHUTETLHOCTH DHHINTelHA.
OTHOCUTE/IbHOCTh OJJHOBPEMEHHOCTU. 3aMe/lJIeHue BpeMeHU U COKpalljeHHe [IJTMHBI.
OHeprus U UMNyJ/IbC PeJIITUBUCTCKON YaCTULIBI.

CBsi3b MacchI C BHEPFHEﬁ " UMITYJIbCOM pEJIHTHBPICTCKOI‘;I UdCTHLIBI. BHepFI/IH TTOKOH4.

Pa3pgen 7. KBanToBas (pu3mnka

Tema 1. Dn1emeHmMbl KBAHMOBOU ONMUKU
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®otoHbl. Popmya [1naHKa CBSI3M 3Hepruv (POTOHA C ero 4aCTOTOW. DHEPrusi U UMITYJIbC
doTtoHa.
OtkpeiTe U wuccienoBanve ¢dotoddpdekra. Onbitbl A. I'. CroneroBa. 3aKOHbI
dotosddekra. YpaBHeHre JiiHITelHA A5 hoTo3ddekTa. «KpacHas rpanuia» dotosddekTa.
Haenenue cBeta. Omeitel I1. H. JleGeneBa.
XrMHUUeCKoe [1eliCTBUe CBeTa.
TexHUueckre yCTPOWMCTBA W TpaKTUUeckoe TMpuMeHeHUe: (OTo3/eMeHT, (OTOAaTuuK,
cosiHeyHast baTapesi, CBeTOZAMO/I,.
LemoHcmpayuu
®oTo3(hdeKT Ha yCTAaHOBKe C IUHKOBOM I/IaCTUHOM.
VccnenoBanue 3aKOHOB BHeLIHEro oTos(dekrTa.
Csetoauon,.
ConHeyHas baTapes.
Tema 2. CmpoeHue amoma
Mogens atroma TomcoHa. OnbiThl Pe3epdopza mo paccesHuto o -vactull. IlnaHerapHas
Moziesib atoMa. [loctynatel Bopa. 3nyuenue u morsoiieHue (OTOHOB TIPU Tepexofie aToMa C
OJJHOTO YpOBHSI SHepruu Ha [Jpyrod. Buabl criektpoB. CrieKTp ypOBHell >SHepruu aToma
BOZIOPOJaA.
BonHoBele cBoricTBa yactul. Bosnel ge Bporins. KopnyckynsipHO-BO/THOBOM Jyanu3m.
CroHTaHHOE U BbIHYXK/|EHHOE U3/TyueHue.
TexHuueckue yCTPONCTBA U TIPaKTUUeCKOe T[pUMeHeHWe: CIeKTpa/bHbIM aHaIu3
(criekTpoCKOM), /1a3ep, KBAHTOBBIA KOMITbIOTED.
Llemoncmpayuu
Mopesnsb omnbiTa Pe3epdop/a.
OnpefeneHye AJMHBI BOJIHBI Jla3epa.
HabntoeHre MMHEHUATHIX CIIEKTPOB U3TyUeHMSsI.
Jlasep.
YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombil
HabnroseHue TUHEYaTOrO CIIEKTPA.
Tema 3. AmomHoe 0po
OKCMepuMeHThbl,  [OKa3blBalole  CJAOXKHOCTb  CTPOeHUs  sjpa. OTKphbITHE
pazgroakTuBHOCTU. OnbIThl Pe3epdopa no onpejeneHro cocTaBa paZjMOaKTHBHOIO U3/TyUeHusl.

CaoticTBa anbda-, beTa-, raMMa-u3nyueHus. ByivsiHie paii0akTHBHOCTH Ha >KUBbIE OPTaHU3MBI.
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OTKpbITHE TIDOTOHA W HeWTpoHa. HyknoHHas mogens sifpa ['eiisenOepra—lIBaHeHKO.
3apsap sapa. MaccoBoe uuncio szapa. M30Torsl.

Anbda-pacriazi. DeKTPOHHBIM U TO3UTPOHHBINA Oera-pacraj. ['amMMa-u3nyueHue. 3aKOH
PaiM0aKTUBHOIO pacraja.

OHeprusi CBsI3W HYKJIOHOB B sifipe. f1fepHble cumbl. [ledeKkT Macchl sifipa.

AnepHble peakiyu. [lesieHre U cuHTe3 sfiep.

SAnepubnii peaktop. TepmosiiepHbidi cuHTe3. I[IpobreMbl U TIepCHEKTUBBI  siiepHOM
SHepreTUKU. JKOJOrMUeCcKue acIeKThl siZlepHOM SHepreTUKHU.

OnemeHTapHble YaCTULbl. OTKpBITHE TTO3UTPOHA.

MeTo/ b1 HAO/TIOAEHUS ¥ PETUCTPALIMK /IeMEeHTapHBIX YaCTHL].

dyHJameHTaIbHbIe B3auMoZencTBus. EAMHCTBO (pr3nuecKoi KapTHHBI MUpa.

TexHHUeckue yCTpOWCTBA M INpaKTUUYecKoe NpHUMeHeHHe: 03UMeTp, Kamepa BuibcoHa,
siIepHbIA peakTop, aToMHasi 6bomba.

LemoHcmpayuu

CuéTurK MOHU3UPYIOLLUX YaCTHULI.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombil

VccnenoBanue TpeKOB YacTUL (TI0 TOTOBBIM (OoTOrpadusiM).

Pa3jien 8. D/1eMeHTHI aCTPOHOMMH M aCTPO(PU3UKH

Oranbl pas3BuTHs  acTpoHoMuM. [IpukiasHoe UM MHPOBO33peHUYecKOoe 3HaueHue
aCTPOHOMHUHU.

Bup 3Bé3aH0TO Heba. Co3Be3aus, SpKue 3BE3/1bl, II/IaHEThI, X BUJUMOE JBIDKEHHE.

ConneyHas cucrema.

CosHue. CosiHeyHasi akKTMBHOCTb. M cCTOUHMK SHeprur CosHUAa W 3BE3[. 3BE3[bI, HX
OCHOBHble XapaKTepPUCTHMKU. JlharpaMma «CIeKTpa/bHbIM KIacC — CBETUMOCTb». 3BE3/bl
IJIaBHOW TIOC/Ie/I0BAaTe/IbHOCTH. 3aBUCHUMOCTh «MacCa — CBETUMOCTBb» [l 3BE37 TIaBHOM
10C/Iel0BaTe/IbHOCTU. BHyTpeHHee cTpoeHue 3B€34. (CoBpeMeHHble IIpe/CTaB/lIeHUs O
TIPOUCXOXKAeHUU U 3Bo/roLy CoJiHLa ¥ 3BE3/]. DTarlbl )KU3HU 3BE3],.

Mneunsbiii [Tyt — Haila ["aakTuka. [Tonoxkenue v apmxenre ConHila B ['anaktrke. TUrbl
rajakTvk. PaguoranakTviku v kBasapel. UEpHbIe IBIPHI B siipax rajlakTHK.

Bcenennasi. Pacumpenue BcenenHoii. 3akoH Xa06ma. Pasberanue ramaktuk. Teopus
Bosbiioro B3peiBa. PesiMkToBOE U3ydeHue.

MacirrabHasi ctpykTypa BeeneHHoi. MeTtaranakTHKa.

HepemiénHbie mpo6/ieMbl aCTPOHOMUH.

Yuenuueckue HabmooeHus
19



HabnrozeHnsi HeBOOPYKEHHBIM TJ1a30M C HCTOIH30BAHUEM KOMITBIOTEPHBIX MPHUIOKEHUH
JJIs1 oTIpe/ie/ieHUs TI0JI0)KeHHs1 HeOeCHbIX 00BeKTOB Ha KOHKPETHYHO JaTy: OCHOBHBIE CO3Be3[HsI
CeBepHOro Mnosymapusi 4 spKue 3B€3/bl.

Habnromenus B Teneckon JIyHel, TuiaHeT, Miiegnoro ITyTu.

O0o011aroiee MOBTOPeHUE

Posmb pU3MKM M acTPOHOMMM B SKOHOMHUYECKOM, TeXHOJOTMYecKoW, COLMalbHOU U
3TUUeCKOM cdepax [JesiTeJIbHOCTU 4Ye/loBeKa, pO/b W MeCTO (U3MKAU U AaCTPOHOMHUM B
COBpEMEHHOW HayyHOM KapTMHE MHpa, pojib (U3NYecKol Teopud B (HOPMHUPOBAHUU
Tipe/icTaB/ieHni 0 (hU3UUYecKol KapTHHe MUPa, MeCcTO (pu3nuecKoi KapTUHBI MUpPa B 00IIIeM psy
COBpEMEHHBIX eCTeCTBeHHO-HayYHbIX [pe/ICTaB/IeHUH O IPHUPOJeE.

MexnpeaMeTHbIe CBA3U

N3yuenne kypca ¢usukud 6a3oBoro ypoBHsS B 11 Kjacce OCYILECTBJISIETCS C YUYETOM
Cofiep>KaTe/IbHbIX MEXIPeJAMETHBIX CBsI3eM C KypcaMM MaTeMaTHK{, OWOoJIoruH, XUMUH,
reorpauu ¥ TeXHOJIOTHH.

MesicnpeomemHble noHsimus, CBsi3aHHble C K3y4YeHHEM METO/0B HAyYHOrO TO3HaHUS:
siBJieHWe, Hay4HbIM (akt, Turortesa, (u3nMyecKas BeqMUWHA, 3aKOH, Teopus, HabmojeHUe,
5KCIIePUMEHT, MO/IeJIMPOBaHue, MO/le/Tb, U3MepeHue.

Mamemamuka: pellieHue CHUCTeMbl YpaBHeHHH, TPUTOHOMeTpUuecKue (QYHKLMU: CUHYC,
KOCHMHYC, TaHI€HC, KOTaHTeHC, OCHOBHOE TPWUIOHOMETPHUYECKOe TOXKJEeCTBO, BEKTOPbl U MX
TPOeKLIMM Ha OCA KOOpJAWHAT, C/A0)KEHHe BEeKTOPOB, MPOU3BOJHBbIE 37ieMeHTapHbIX (YHKLUH,
TIPU3HAKU TI0/J00Ms TPeyTO/IbHUKOB, OTIpe/ie/ieHre TUIOIaIn TUIOCKUX (GUryp v 06béma TeJl.

Buosnozus: snmeKTpruecKkure sIBJIeHUS B JKMBOM TIpUpOJe, KoseOaTesbHble ABWKEHUS B
JKUBOU TIpUpOJie, ONTHYEeCKue SIBJIEHUS B >KMBOM IIpUpOJe, [EeNCTBUe pajualid Ha >KUBble
OpraHU3MBbl.

Xumusi: CTpoeHMe aTOMOB M MOJIeKYJ, KPHUCTa/uIduecKass CTPYKTypa TBEpABIX Tel,
MeXaHHU3Mbl 00pa30BaHUs KPUCTA//TMYECKOU PEIIETKY, CTIeKTPA/IbHBIN aHau3.

I'eoepachus: MarHUTHbBIE TOMOCA 3€MJIH, 3a7l€)Kd MarHWTHBIX pyJ, (POTOChEMKA 3eMHOM
TIOBEPXHOCTH, Mpe/icKa3aHre 3eM/IeTpsiCeHU.

TexHoMO2UA: TUHUY 3JIEKTpONepeiayu, reHepaTop MepeMeHHOr0 TOKa, 3/IeKTPOJBUraTelb,
WH/IYKL[MOHHasi Tieub, pajiap, pa/IMONpPUEMHKMK, TereBU30p, aHTeHHa, TenedoH, CBU-meus,

HpOGKL[HOHHbIﬁ dlllidpaT, BOJIOKOHHAas OIITHKAa, COJTHEeUHad 68Té1p€$1.
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INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA TTPOTPAMMBI 10 ®U3UKE HA
YPOBHE CPEJHET'O OBILIET'O OBPA30BAHUSA

OcBoenue yuebHoro mnpeameTra «®du3nKa» Ha ypoBHe cpefiHero o0Iero odpa3oBaHMS
(ba30BbIM  ypOBeHb) [O/DKHO  00eCreunTb  JOCTH)KeHWe — C/IeAYIOIUX  JIMYHOCTHBIX,
MeTaripeIMeTHbIX U MMPeIMETHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaTOB.

JIMYHOCTHBIE PE3YJ/IBTATHI

JINUHOCTHBIE pe3y/bTaThl OCBOEHUs yueOHOro mpeaMeTta «®DU3MKa» JO/DKHBI OTPa)KaTh
TOTOBHOCTb M CIOCOOHOCTh 00yUaroMxcsi pyKOBOACTBOBaThCs C(HOPMUPOBAHHOMN BHYTPeHHeH
MO3UIMeNl JMUHOCTH, CUCTEMOM LIEHHOCTHBIX OpHEeHTAalUi, TIO3UTUBHBIX BHYTPEHHHX
yOeXXIeHW, COOTBETCTBYIOIIUX TPAAWLMOHHBIM IIEHHOCTSIM POCCHMHCKOTO  0OIIlecTBa,
pacipeHye >XU3HEHHOTO OTbITa W OIbITA JeATeNlbHOCTH B TPOLiecCe peayr3aliii OCHOBHBIX
HarpaB/ieHUI BOCIUTATEeIbHOM /1eATe/TbHOCTH, B TOM UHCJ/Ie B UaCTH:

1) rpaxaaHCKOr0 BOCIIUTAHUS:

CcOpMUPOBAHHOCTh  TPAXKJAHCKOM TMO3WIMK  OOydYarolierocsi Kak aKTUBHOTO W
OTBETCTBEHHOT0 YJieHa POCCUICKOro 00I1leCTBa;

TIPUHSTHE TPAAULIMOHHBIX OOIIjeuesloBeUeCKUX TYMAHUCTHUECKHUX M JeMOKPAaTHYeCKUX
LIeHHOCTew;

TOTOBHOCTb BECTH COBMECTHYIO [1eSiTe/TbHOCTh B WHTepecax TPaKJaHCKOTro oOIIecTBa,
yuacTBOBaTh B CaMOyTIpaB/ieHHH B 00pa3oBaTe/IbHOM OpraHu3alvy;

yMeHHe B3aUMOJENCTBOBaTh C COLMAJbHBIMM WHCTUTYyTaMUM B COOTBETCTBUU C WX
GYHKIUSIMU U Ha3HauUeHueM;

TOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKOMN JiesiTe/IbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHUA:

c(hOpMHPOBAHHOCTb POCCUMCKOM rpaXkIaHCKOM UIeHTUUHOCTH, MaTPUOTHU3Ma;

L[EHHOCTHOE OTHOILIeHHWe K TOCYyJapCTBEHHBIM CHUMBOJIAM, AOCTM)KEHHSIM POCCUMCKUX
YUE€HBIX B 00/1aCTH (PU3MKH U TEXHUKW;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUA:

chOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MTOBeJeHMUS;

CIIOCOOHOCTh OlLIEHWBATh CUTYALIMIO0 U TIPUHUMAaTh OCO3HAHHBIE DEIIeHUsi, OPUEHTUPYSICh
Ha MOpaJ/IbHO-HPaBCTBEeHHbIe HOPMBI U LIEHHOCTH, B TOM UKCJ/Ie B /IeATeTbHOCTH YUEHOr0;

0CO3HaHHWe JINYHOTO BKJIaZia B TIOCTPOeHNe YCTOMUYMBOTO OyAyIiiero;

4) 3cTeTHYeCKOro BOCIIUTAHMSA:

3CTeTHYeCKOe OTHOILIeHHEe K MUY, BK/ItOUasi 3CTeTUKY HayuHOTO TBOPUECTBA, MPUCYIIEro

¢u3nuecKoii Hayke;
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5) TPyAOBOr0 BOCIIUTAHUSA:

VMHTepeC K pa3/iuuHbiM cdepaM MpodecCcUOHaNbHOW JledATeNbHOCTH, B TOM YHCIIe
CBSI3aHHBIM C (HU3MKONM W TEeXHUKOW, yMeHHe COBepIlllaTh OCO3HaHHBIM BbIOOD OyayIeit
nipodeccry M peasM30BbIBaTh COOCTBEHHbIE )KU3HEHHbIEe TI/IaHbI;

TOTOBHOCTb U CIOCOOHOCTH K 00pa30BaHUI0 M CaMOOOpa30BaHUI0 B 00/1acTH (U3UKK Ha
TIPOTSPKEHUU BCell KU3HU;

6) 3K0/I0rHYecKoro BOCIIUTaHHA:

c(OpMHUPOBAHHOCTh 3KOJIOTUUECKOW KYJ/bTYPbl, OCO3HaHWe TI00a7bHOTO XapakrTepa
9KOJIOTHUECKUX TIPob/ieM;

TJIaHUPOBaHWe U OCYILeCTB/eHWe [eMCTBUN B OKpY)Katolllell cpefile Ha OCHOBe 3HaHMUs
1jesiell yCTOWUMBOTO pa3BUTHS Ue/IOBeuecTBa;

pacivpeHre OMbITa [JeSTeTbHOCTH SKOJIOTHYeCKOM HarpaB/ieHHOCTM Ha OCHOBe
WUMEIOIIUXCsT 3HaHUM 110 (DU3UKe;

7) HeHHOCTH Hay4YHOI'0 NO3HAHHUS:

c(OpMHUPOBAHHOCTL MMPOBO33D€HHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (HH31UeCKON HayKy;

0CO3HaHUE [IEHHOCTH HayuHOM /IeATeIbHOCTH, TOTOBHOCTb B MpOLIeCce U3yueHus (pU3nKu
OCYILL[eCTBJISITh POEKTHYIO U UCC/Ie/|0BaTeNbCKYIO JeaTebHOCTb MHAWBUYa/IbHO U B TPYIIIIe.

B miporiecce AOCTUKeHUSI IMUHOCTHBIX Pe3yJ/IbTaTOB OCBOEHUs IPOrpaMMmbl TI0 (hr3MKe AJist
YPOBHSI cpefiHero obiero obpa3oBaHusi y 00yuaroUxcsi COBEPIIEHCTBYETCS IMOLMOHA/IbHBIN
WHTEJUIEKT, TPe/Io/iararoiini choOpMUPOBAHHOCTS:

CaMOCO3HaHUSI, BK/IFOYAIOIIEro CIIOCOOHOCTh MOHMMATh CBOE SMOLIMOHAIbHOE COCTOSIHUE,
BU/IeTh HarpaBJieHUs1 pa3BUTHs COOCTBEHHOM SMOLIMOHAILHOM cepbl, ObITH YBepeHHBIM B cebe;

CaMOpery/IMpOBaHus, BK/IIOUAIOIIEr0 CAMOKOHTPO/b, yMeHHe TNPUHUMATh
OTBETCTBEHHOCTb 3a CBOE€ TIOBe/leHWe, CIIOCOOHOCTb aJanTHPOBaThCS K 3SMOLIMOHAIBHBIM
W3MeHEeHHSIM U TIPOSIB/ISITh TUOKOCTbh, OBITH OTKPLITHIM HOBOMY;;

BHYTpPeHHell MOTHBALMM, BK/IOUaloOIleld CTpemsieHHe K JOCTH)KEeHHWIO Lie/IM U yCIiexy,
OTNTUMM3M, UHULIMATUBHOCTh, YMEHHe /1efiCTBOBaTh, UCXO/IsI U3 CBOUX BO3MOXKHOCTEH;

IMITaTHH, BK/IIOYAOIEN CrIOCOOHOCTh TIOHUMATh 3MOI[MOHA/ILHOE COCTOSIHHE [IPYTHUX,
YUMTBIBATh €T0 MPH OCYL[eCTBIEHUH 00IIeHHsI, CTIOCOOHOCTh K COUYBCTBUIO M COTIEPEXXHUBAHUIO;

COLIMa/IbHBIX HABBIKOB, BK/TFOUAIOIIMX CIIOCOOHOCThH BBICTPAUBATH OTHOLLIEHUS C APYTUMU
JIFOIbMU, 3a00TUTBCS, TIPOSIB/ISITh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

METAIIPEIMETHBIE PE3YJ/IbTATHI

Ilo3HaBaTe/IbHBIE YHUBE€pPCA/IbHbIE yqeﬁnble ﬂEﬁCTBI/IH
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Ba3oBble 1oruuecKue JeiiCTBHA:

CaMoCTOSTe/IbHO (pOpMy/IMpOBaTh W aKTyaaM3UpoBaTh MpobseMy, paccMaTpuBaTh eé
BCECTOPOHHE;

OTpe/iesisiTh LIe/H [IesITe/TbHOCTH, 3a/|aBaTh apaMeTphl U KPUTEPUH UX [JOCTIDKEHHST;

BBISIB/IITH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B PACCMATPHUBAEMbIX (DH3UUYECKUX SIBJIEHUSX;

pa3pabaTbIBaTh TUIaH pelieHus MPo0b/eMbl C YUETOM aHa/IM3a UMEFOIUXCSl MaTepUabHBIX
Y HeMaTepualbHbIX PeCYPCOB;

BHOCUTH KOPDEKTHBBHI B JIeSITENIbHOCTb, OLIEHMBaTh COOTBETCTBUE pe3y/IbTaTOB IIefIsM,
OLIEHUBATh PUCKH TOC/Ie/ICTBUH JIeATe/TbHOCTH;

KOODJWHUPOBATh U BBITIONHATH PAab0OTy B YC/IOBUSIX peasbHOrO, BUPTYajbHOTO W
KOMOMHHPOBAHHOTO B3aUMO/1€HCTBUS;

pa3BUBATh KpeaTUBHOE MBIIIIJIEHHE TIPU PellieHNH )KU3HEeHHBIX 1pobiem.

Ba3oBble ncc/iefioBaTe/IbCKHe AeHCTBHSA:

B/IaJZIeTh HAyYHOW TEePMUHOJIOTHEH, K/IIOUEBBIMU TIOHATHUSIMA M MeTOJaMu (pU3NUecKOu
HayKWy;

B/Ia/IeTh HaBbIKaMM Y4eOHO-HCCIie/[oBaTe/IbCKOW U TPOEKTHOM [esATe/TbHOCTH B 00/1acTh
(Gu3MKY, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITE/TBHOMY TIOMCKY METO/IOB pelleHUs 3aJayu
($U3MUeCcKOro co/iep>KaHusl, TPUMEHEHHIO pa3/IMYHbIX METOZOB ITO3HAHUS;

B/IaZIeTh BU/IAMM [JIeSITeIbHOCTH T0 TIOJyYeHUIO HOBOTO 3HAHWS, ero WHTEepIIpeTalvH,
npeoOpa30BaHUI0 W TPUMEHEHHIO B pa3/UUHbIX Y4eOHBIX CHUTyalUsiX, B TOM YHCJe TIpU
CO3/laHNU yueOHBIX MPOEKTOB B 00/1aCTU (DU3UKHY;

BBISIB/ISITH  TIPUUMHHO-CJ/IE/ICTBEHHBbIE CBS3M WM aKTya/lM3UpPOBaTh 3aJjauy, BbIJBUTATh
TUTIOTe3y €€ peIleHUs, HAaXOAWUTh apryMeHThI AJIsi [J0Ka3aTe/JbCTBa CBOMX YTBEPXKIEHUH,
3a/1aBaTh MapameTpbl ¥ KPUTEPUU PeLlIeHVsT;

AHA/IM3MPOBATh TOJTyUeHHble B XOZe pelIeHHs 3aJaud pe3y/bTaThl, KPUTUUYECKH
OL|eHMBaTh UX IOCTOBEPHOCTD, TPOTHO3UPOBATh U3MeHeHHe B HOBBIX YCIOBUSIX;

CTaBUTb U (HOPMY/IMPOBAaTh COOCTBEHHbIE 3aJjaud B 0Opa30BaTe/bHOU [1eSTeTbHOCTH, B
TOM YHCJIe TIPY U3yUeHUH (HU3HKY;

JlaBaThb OL|EHKY HOBBIM CHUTYalL[VisIM, OLeHUBATh MPUOOPETEHHBIM OIIbIT;

yMeTb MepeHOCUTh 3HaHUsI 110 (M3UKe B TIPAKTHUECKYI0 00/1aCcTh )KU3HeJesITeTbHOCTH;

yMeTh UHTETPUPOBATh 3HAaHWSI U3 Pa3HbIX MPEJIMETHBIX 00/1acTel;

BBIZIBUTaTh HOBBIE H/IeH, TIPeJ/laraTh OpUrHHAIbHbIe TIO/IX0/IbI ¥ PeIleHus;

CTaBUTDb NIPOOIEMBI U 3a/IauM, /IOy CKAIOIIe a/lbTePHATUBHBIE PeIIeHMS.

Pa6ora c undopmanueii:
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B/Ia/leTb HaBbIKAMU TOIyueHUs MHGQOPMaLMK (U3NYeCcKoro CoJiepyKaHusi U3 UCTOUYHUKOB
pa3HbIX THIIOB, CaMOCTOSITEJIbLHO OCYIIECTB/IATh TIOWMCK, aHalu3, CUCTeMaTU3al[ui0 WU
WHTepIIpeTaLyio UH(GpOpPMaLiK Pa3IMUHBIX BUAOB U (hOpM TIpe/[CTaB/IeHUS;

OLIeHMBATh JI0CTOBEPHOCTb MH(OPMALIUY;

WCIOJIb30BaTh Cpe/ICTBAa UWH(OPMALIMOHHBIX W KOMMYHHUKALIMOHHBIX TEeXHOJOTUM B
pellleHnd KOTHUTHBHBIX, KOMMYHWKAaTMBHbIX M OPraHU3al[MOHHBIX 3a7iau C COOJIIOZieHneM
TpeboBaHUI 3PrOHOMUKH, TEXHUKH 0€30TIaCHOCTH, TUTHEHBI, pecypcocOepekeH s, TIPABOBBIX U
3THUeCKUX HOPM, HOpM MH(MOPMaLMOHHOW 0e301TacHOCTH;

Co3/laBaTb TEeKCTbl (PU3MUECKOr0 CO/lep>KaHWs B pa3/MuHbIX ¢dopMarax C yuéToM
Ha3HaueHuss WHQPOPMAlMM W 1[eJIEBOM  ay[IUTOPUM, BbIOMpass OINTHUMalbHYIO  (GopMy
TIpe/[CTaB/IeHUsI ¥ BU3yas3al|ui.

KoMMyHHUKaTHBHBIE YHHBepCa/ibHbIe yueOHbIe /|efiCTBUSA:
O6meHue:

OCYLIeCTBJISITH 00O1I[eHe Ha ypOKaX (U3UKH U BO BHEYPOUHOU J1eSTe/TbHOCTH;

pacIio3HaBaTh MPeANOCHITIKA KOHPIMKTHBIX CUTYalUi U CMSITUaTh KOH(JIUKTHI,

Pa3BEPHYTO M JIOTUUHO M3/araTb CBOK TOYKY 3pEHUs] C HCII0/Ib30BaHHEM SI3bIKOBbIX
CpeJCTB.

CoBMecTHasA iesITe/TbHOCTD:

TOHUMATh Y UCTI0h30BaTh MPEUMYII[eCTBa KOMAHJHOW U UHANBUAYaTbHON paboThI;

BbIOMpATh TEMAaTUKy W MeTO/bI COBMECTHBIX AEWCTBHM C YYETOM OOL[UMX WHTEPeCcoB U
BO3MOXXHOCTeM Ka)K/[0T0 ujieHa KOJI/IeKTHBa;

MPUHUMATL 1[eli COBMECTHOW [JlesTe/lbHOCTH, OPTraHM30BbIBaTh M KOODP/WHUDPOBAaTh
JENCTBUS TI0 e€ JOCTHXKeHUIO: COCTaBJISITh TIIAaH JIeMCTBUM, pacrpefiesiiTb POk C YUETOM
MHEeHUM Y4aCTHUKOB, 00CY’>KIaTh pe3y/bTaThl COBMECTHOM paboThl;

OLIEHWBATh KaueCTBO CBOETO BKJIAZla M KaK/IOTO yUaCTHUKA KOMaH/bl B 00U pe3y/bTaTr
1o pa3paboTaHHBIM KPUTEPUSIM;

Tripeji/laraTh HOBbIe TIPOEKTHI, OLIEHWBAThb WU C TIO3WI[MM HOBHW3HBI, OPUTMHAILHOCTH,
TpaKTUYeCKOW 3HaUMMOCTH;

OCYILIeCTBJISITh TO3UTHMBHOE CTpaTeruuyeckoe TIOBeJleHMe B PAa3/IMUHBIX CUTyaLUsX,
TIPOSIB/IATH TBOPUECTBO U BOOOpaXKeHHe, ObITb MHUIIMATUBHBIM.

PeryisaTuBHBIE YHHUBEpPCA/IbHbIE yUeOHbIe AeiCTBUA
Camoopranusanus:
CAMOCTOSITEJIBHO OCYIIIeCTBJIATh TI03HABATEe/IbHYIO [1eSTeTbHOCTh B 00/acTh (GU3UKKU U

dCTPOHOMUWH, BLISABJIATH HPOGJIEMBI, CTaBUTh U Cl)OpMy'JII/IpOBaTb coOCTBeHHBIE 3d4/1da4u;
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CaMOCTOSITe/IbHO COCTaBJISATh T/IaH pellleHHs] PAaCUETHBIX U KaueCTBEHHBIX 3afiau, IJlaH
BBIITOJIHEHUS] TIPAKTUYECKOH paboOThl C YYETOM HMEIOIIUXCS PecypcoB, COOCTBEHHBIX
BO3MOJKHOCTeH U Mpe/[IIOUYTeHUl;

JlaBaTh OL[€HKY HOBBIM CUTYaLUsIM;

PaCIIMPSATh PpaMKH y4eOHOT0 Mpe/iMeTa Ha OCHOBE JIMUHBIX TTPeTIOUTEeHUH;

Jle/laTh OCO3HaHHBIHA BBIOODP, apryMeHTHPOBaTh ero, Opath Ha cebsi OTBETCTBEHHOCTH 3a
pellieHue;

OLIEHHMBAThb TTPUOOPETEHHBIN OIIBIT,

CrocoOCTBOBaTh  (POPMUPOBAHUIO W TIPOSIBJIEHUIO JDPYAWIMM B 007acTH  (U3MKH,
TIOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTe/IbHBIN U KY/IbTYpPHBINA YPOBEHb.

CaMOKOHTPOJIb:

JlaBaTb OL|€HKY HOBBIM CUTYalLMsIM, BHOCHUTb KOPPEKTUBBI B JleSTeNbHOCTb, OL[€HWBATh
COOTBETCTBUE pe3y/bTaTOB LieJisiM;

B/Ia/leTh HaBbIKaMU TI03HaBaTe/bHOM pedieKCUM KaK 0CO3HAHUS COBepIaeMbIX [1eHCTBUMN
Y MBICJIUTEJIbHBIX MPOLIECCOB, UX Pe3y/bTaTOB U OCHOBAHUM;

WCTIO/Tb30BaTh MPUEMBI pedIeKCHH /I/1s1 OLIeHKH CUTYal[|H, BbI0Opa BepHOTO PellleHus;

OLIEHMBAaTh PUCKU U CBOEBPEMEHHO MPUHMUMATh PelleHUsI 10 UX CHUKEeHUIO;

MPUHUMATh MOTUBBI U apTYMEHTbI PYTUX MPY aHa/iu3e pe3y/bTaToB [leATe/TbHOCTH.
IIpuHsaTHE Ce0A U JPYrUX:

TIPUHUMATh Ce0sl, TOHMMasi CBOM HeIOCTaTKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBbI U aPI'YMEHThI IPYTUX TIPY aHa/lv3e pe3y/bTaToB [lesiTeTbHOCTH;

MMPpU3HABATb CBOé IMMpaBO U IMPpABO APYIrrUX Ha OLIMOKMU.

INPEJMETHBIE PE3YJ/IbTATHBI

B mporjecce usyuenusi kypca ¢usvku 06a3oBoro ypoBHsi B 10 Kjacce y oOyuarommiics
HaY4MTCS:

JIeMOHCTPUPOBATb Ha TpUMepax poJjib U MecTo ¢U3MKK B (POPMUPOBAHWUK COBPEeMEHHOMN
HayuyHOW KapTWHbI MHMpa, B Pa3BUTHUU COBPEMEHHON TeXHUKH U TEXHOJIOTWM, B MPaKTHYECKOU
JlesITeTIbHOCTH JTFO/1eH;

YUUTBIBaTh TPAaHULbl TPUMEHEHUs] M3yueHHbIX (PU3MUecKUX Mojeneli: MaTepuasbHast
TOUKa, WHepLMaibHasi cUcTeMa OTCuéTa, abCOMFOTHO TBEDJOe Teso, WjealbHbId ra3, MoJenu
CTPOEHUsI Ta30B, >KUJKOCTeM W TBEPABbIX Tes, TOUEYHbIN 3/1eKTPUUECKUN 3apsifi MpU pelleHUU

bu3nueckrx 3asay;
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pacro3HaBaTh (u3nUecKue siBjieHus (TpoIecchl) U OOBSICHATH MX Ha OCHOBE 3aKOHOB
MeXaHUKH, MOJeKY/ISIPHO-KMHeTUYeCKOM TeOpUM CTPOEHMs BelllecTBa U 3/1eKTPOJAUHAMUKM:
paBHOMepHOe U paBHOYCKOpDEHHOe TMpsIMOJIMHelHOe [BWKeHWe, CBOOOJHOe TajieHue Tell,
JBIDKEHHE TI0 OKPY)XHOCTH, WHepIUs, B3auMojeiictBue Ten, auddys3us, OpoyHOBCKOe
JIBIDKEHUE, CTPOEHHe XUAKOCTed W TBEPABIX Tes, U3MeHeHHe 00bhEéMa Tes TpPU HarpeBaHUU
(oxnaXkeHny), Tera0BOe paBHOBeCHe, MCIlapeHre, KOHJeHcalus, My1aBjieHne, KpUCTalin3aLus,
KWTIeHYe, BIa)KHOCTb BO3/lyXa, MOBBIIIEHME /aB/IeHUsl Ta3a MPU ero HarpeBaHUMU B 3aKPbITOM
cocyZe, CBfI3b MeXy IlapameTpamMHu COCTOSIHMSI ra3a B M30MpoLeccax, >J/IeKTpy3alus Tel,
B3aUMO/IEUCTBUE 3apsi/OB;

OTHMChIBaTh MeXaHUuUecKoe JBM)KEeHHUe, WCIO0/b3ys (u3nuecKkue BeJMUMHBL: KOOpZMHATa,
MyTb, NepeMelljeHre, CKOPOCTb, YCKOPeHWe, mMacca Teja, CWia, UMIY/bC Teja, KMHETHUUecKas
SHeprusi, TIOTeHIMajbHas SHEeprus, MexaHudeckas paboTa, MexaHWuUecCKasi MOIIHOCTb; TPH
OMMCAHWW TIPaBWIbHO TPAaKTOBAaTb (U3UUYECKUN CMBIC/I UCIIO/b3YeMbIX BEJIWYMH, UX
0003HaueHUsI ¥ eJUHULIbI, HAXOJUTH (OPMYJIbI, CBSI3bIBAIOIIME AAHHYIO (PU3NUECKYH0 BETUUMHY
C IpyTMMH BeJIMYMHAMU;

OTMHWCHhIBaTh M3yUeHHble TeIJIOBble CBOWMCTBA Tel W TeIUIOBble $SIBJIEHUS, UCIOb3Ys
¢u3nueckre BeIUUMHBI: [laB/ieHWe Tas3a, TeMmIlepaTypa, CpeAHsisi KHWHeTHuecKasi SHeprus
XaOTHUYeCKOro [BIDKEHMS] MOJIeKYJ, CpeJHeKBaJpaThyHasi CKOPOCTb MOJeKYJ, KOJIUYeCTBO
TEeTUIOThbI, BHYTPeHHsisl 3Heprusi, pabora ra3a, KO3(pQUIMEeHT TOoJe3HOro JeiCTBUSI TeryioBOro
JIBUTaTeJisi; TIpU OMMCaHUU MPaBUIbHO TPAKTOBATH (PU3MUECKUM CMBIC/ UCII0J/Ib3YeMbIX BeJTMUMH,
ux 0003HaueHUWs W €eAWHUI[bI, HAaXOAWTb (OPMYJIbI, CBSI3bIBAIOIIME [AHHYIO (U3NUUECKYHO
Be/IMUMHY C JPYTMMU BeJIMUMHAaM;

OTHMChIBaTh M3Yy4YeHHble 3/IeKTPUUYECKHe CBOMCTBA BellleCTBA U 3JIEKTPUYECKHUE SIBJIEHUS
(mpotiecchl), UCMOB3ysl GU3NUYECKHEe BEJIWUYMHbBI: 3JIeKTPUUYECKUI 3aps]], 3/eKTpUueckoe rfore,
HarnpsDKEHHOCTh  MMOJS, TOTeHLWaa, pa3HOCTb TOTEHLMA/JIOB; TP OINWCAHWW TPaBU/IBHO
TPaKTOBaTh (DM3WYECKUI CMBIC/T MCIOIb3YeMbIX BEJUUWH, WX 0003HAUeHHs] U eUHMULIBI;
yKa3bIBaTb (POPMYJIbI, CBS3bIBAIOLLME JAHHYIO (PM3UUECKYHO BeJIMUMHY C APYTMMH BeJTMUMHaMU;

aHa/M3UpOBaTh (PU3MYeCKUe TPOLIeCChl U SIBJIEHUS, UCIONb3ys (U3nueckre 3aKOHbI U
TIPUHLUIILL: 3aKOH BcemupHoro taroteHus, I, II u III 3akoHb! HbIOTOHA, 3aKOH COXpaHeHUs
MeXaHUUYeCKON 3Hepruy, 3aKOH COXpaHeHUs MMITyJ/bCa, MPUHLMI CYNepIIO3ULUU CUJI, IPUHLMI
paBHOIpaBUsl UHEPLMATIbHBIX CUCTEM OTCYETa, MOJIEKY/ISIPHO-KUHETUYECKYI0 TeOPHI0 CTPOeHUSs
BellleCTBa, ra30Bble 3aKOHbI, CBSI3b Cpe/lHel KWHeTHMYeCKOW SHEepPrvd TeIuIOBOTO [IBKEHUSI

MOJIEKYJT C abCOMIOTHOM TeMIlepaTypoM, TepBbI 3aKOH TepMOJUHAMUKH, 3aKOH COXPAHEHUS
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3JIEKTPUYECKOTO 3apsijia, 3aKoH KysioHa, MpW 3TOM pa3/uuaTh CJIOBECHYIO (HOPMYJUPOBKY
3aKOHa, ero MaTeMaTHueCcKoe BbIpa’keHHe W yCI0BUs (TpaHuIIbl, 00/1aCTH) IPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE TTPUHIIUIIBI AeMCTBUS MAlllMH, TPHOOPOB ¥ TEXHUUYECKUX yYCTPOUCTB;
pa3/iuyaTth yCI0BUS MX 6€30T1acHOr0 MCTOIh30BaHKS B TIOBCEIHEBHOM XKU3HU;

BBIMOJIHATE JKCIIEPUMEHTHI 110 HWCC/Ie0BAaHUIO (DU3UUECKUX SIBJIEHWM W TIPOL[ECCOB C
WCTO/Ib30BaHWEM TPSMbIX W KOCBEHHBIX HW3MepeHu#, Tpu 3TOM (OpPMYIUpOBaTh
npobseMy/3aziauy U TrUMOTe3y y4yeOHOrO SKCMepuMeHTa, CoOWpaTh YCTaHOBKY U3
TIpe/IJI0’KeHHOTO 000PY/ZI0BaHUsl, TPOBOIUTE OMBIT U (HOPMYJTUPOBATh BLIBO/b;

OCYILI[eCTB/ISITh TIPSIMble W KOCBEHHble W3MepeHus (U3UYeCKUX BeMUWH, TIPU 3TOM
BBIOMpATh ONTUMAa/IbHBIN CMOCOO W3MepeHUsi M UCII0/Ib30BaTh W3BECTHbIE METO/bl OLIEHKU
MOTPELLHOCTel 3MepeHuis;

WCC/IeIoBaTh 3aBUCUMOCTA MeXy (QU3NUeCKUMH BeJMUYMHAMM C HCIOb30BaHUEM
NPSMBIX W3MEPEHWH, TIpU 3TOM KOHCTPYHUPOBaTh YCTAHOBKY, (DUKCHPOBATh pe3yJbTaThl
TIOJTyYeHHOUW 3aBUCUMOCTH (PM3MUECKUX BEJMUWH B BUZe Tabiui U rpadMKoB, AeaTh BBIBO/bI
10 pe3y/bTaTaM UCC/Ie[JOBaHuS;

cobsmogaTh TipaBWIa Oe30racHOrO TpyjJa IPU TPOBeJEHHWU WCCIeJOBaHHN B paMKax
yu4eOHOTO 3JKCIepuMeHTa, YyueOHO-MCC/eIOBaTeNIbCKOM ¥ TIPOEKTHOW  [1eSITe/TbHOCTH  C
WCII0/Tb30BaHUEM U3MEPUTEIbHBIX YCTPOUCTB 1 1abopaTOpHOT0 000pY/10BaHMUS;

pelllaTb pACcyéTHble 3aJaud C SBHO 3a/laHHOM (DM3WYeCKON MO/Je/nblo, HCIO/b3YS
¢u3nueckre 3aKOHBI ¥ TIPUHIIUIBI, HA OCHOBe aHa/M3a yCJIOBUS 3alauMl BbIOMpaATh (GH3UUeCcKyro
MO/Ie/Ib, BBIJENIATh (U3NUEeCKWe BeMUYMHbI W (POpMYyJibl, HEOOXOAWMbBbIE /i €€ peIleHus,
TIPOBO/JIUTH PACUETHI U OLIeHUBaTh PeabHOCTh M0JyUeHHOT 0 3HaueHusi (pr3nueckoil BeJTMYUHbI;

pelllaTb KayeCTBeHHbIE 3a/lauM: BbICTPAMBAThH JIOTUYECKA HENPOTHBOPEUMBYIO LIETIOUKY
paccy>k/leH!l C ONOpOU Ha M3yYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (pU3nNUecKue SIBIeHHsI;

WCTIOMb30BaTh TIPW  pellleHnd y4eOHBIX 3aZlau  COBpPeMeHHble HH(MOPMAaIlMOHHbIE
TeXHOJIOTUU [JIsi TIOUCKA, CTPYKTYPUPOBAHWs], WHTEpIpPeTalii W TIpe/ICTaB/ieHusl yueOHOU |
HayYHO-TIONY/IIPHON MH(OPMAaIUK, TI0JyUeHHOW W3 pa3/IMUHBIX MCTOYHUKOB, KDPUTHUECKH
aHaJIM3UPOBATH TI0yYaeMyr0 UH(OPMaIHIo;

MIPUBO/IUTE TIPUMEPHI BK/IaJla POCCUMCKUX U 3apyOe)KHBIX YU€HBIX-(DU3UKOB B pa3BUTHE
HayKu, 00bsICHEeHHe MPOLIeCCOB OKPYIKAIOIIero MUpPa, B pa3BUTHE TeXHUKHU U TEXHOJIOTHH;

WCTIOMb30BaTh TeopeTHueckue 3HaHUS 10 (U3MKe B TIOBCeJHEBHON JKU3HU [iIs
obecrieueHust 6e30MaCHOCTH TIPY 0OpaIlieHrnH C TpUOopaMu U TEXHUUECKUMU yCTPONUCTBAMU, /ISt

COXpaHEeHWUsI 37J0POBbsI U COOMIO/IeHsI HOPM 9KOJIOTHUeCKOT0 TTOBeJIeHHs B OKPY KarolLel cpejie;
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paboTaTh B TPYyTITie C BHITIOJTHEHHEM pa3/IMUHBIX COIMAIbHBIX POJIel, TJIaHUPOBATh paboTy
TPYIMbI, pALMOHAJILHO pacrpesiefiaiTh O0S3aHHOCTM W TUIAHUPOBATh  [JIeSTeNbHOCTh B
HeCTaHZAPTHBIX CUTYyallUsX, aZileKBaTHO OL|eHMBATh BK/AJ KaXKJOr0 W3 YYaCTHHUKOB T'DYIIbI B
pellieHre pacCMaTPUBaeMOMU Mpo0OJieMBbl.

B mporiecce usyuenusi kypca ¢usvku 06a3oBoro ypoBHsi B 11 kjacce y oOyuaromimiics
HaY4MTCS:

JIeMOHCTPUPOBATb Ha TpUMepax poJjib U MecTo ¢U3MKK B (POPMUPOBAHWUK COBPEeMEHHOM
HayuyHOW KapTWHbI MMpa, B Pa3BUTHUU COBPEMEHHON TeXHUKH U TEXHOJIOTWM, B MPaKTHYECKOU
JlesiTeIbHOCTHU JIFO/ieH, L1e/IOCTHOCTb U eIMHCTBO (hM3UUeCKOW KapTUHBI MUPa;

YUWTBIBaTh TpaHUIbl TPUMEHEHUs W3Y4YeHHbIX (U3UUeCKUX MOJesiell: TOUeUuHbIN
/IeKTPUYECKUM 3apsifi, Jiyd CBeTa, TOYEUHbId WMCTOUHUK CBeTa, sifiepHas Mojie/lb aToMa,
HYKJIOHHasi MO/ie/lb aTOMHOTO siipa TIpY pellieHny (pu3nJYecKux 3a/1ay;

pacro3HaBaTh (u3nUecKre siBjieHus (Tporecchl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
3/1eKTPOAMHAMHUKN Y KBAaHTOBOM (DM3WKHU: 371eKTpUUecKasi pOBOJUMOCTh, TeIJIOBOe, CBETOBOE,
XUMUYEeCKoe, MarHUTHOe [eWCTBUS TOKa, B3aUMO/IefiCTBUe MarHuTOB, 3/eKTPOMarHUTHast
VHZYKLYS, [AeliCTBUe MarHMTHOTO TI0Jii Ha TPOBOJHUK C TOKOM M [JBWDKYLUMNCS 3apsf,
3/IEKTPOMAarHUTHBIe KOjie0aHHsI ¥ BOJTHBI, MPSIMOJTMHEHHOe PacIpoCTpaHeHe CBeTa, OTPaXKeHHe,
npesiomsieHue, uHTepdepeHLus, udpakuys W TOAsSpU3alUs CBeTa, /JWCIEepCUsl CBeTa,
doToanekTpruueckuii 3¢ dekT (hoToa(deKT), cBeTOBOe JaB/jieHre, BOSHUKHOBEHUe TMHeHYaToro
CreKTpa aToMa BOZI0pO/ja, eCTeCTBeHHasi MU UCKYCCTBEeHHasl Pa/JM0AaKTUBHOCTb;

OMUChIBaTh M3y4yeHHble CBOMCTBA BelllecTBa (3/IeKTpUUECKHEe, MarHUTHbIe, ONTUUYeCKUe,
3/IeKTPUYECKYIO0 TIPOBOJAMMOCTb Pa3/IMUHBIX CpeJ]) M 3/IeKTPOMarHUTHbIe siBjieHUs1 (IIPOLIeCChl),
UCTOoNb3ysl (U3MUecKde BeJMUMHBL: 3JIeKTPUUECKUM 3apsif, Cujla TOKa, 3J/IeKTpU4YeckKoe
HanpsKeHue, 3/1IeKTPUUecKoe COTPOTHB/IEHUe, Pa3HOCTh MMOTEHLIMAJIOB, 3/1eKTPOBIDKYILAs CUIa,
paboTa TOKa, MHAYKIUST MarHATHOTO TIOJis, cuia Awmrmepa, cuna JlopeHila, WHAYKTUBHOCTb
KaTYIIKWA, SHEpPrusi 37eKTPUYeCKOr0 W MAarHUTHOTO TI0Jiel, Mepuoj, M uyacToTa KoiebaHui B
KosiebaTeslbHOM KOHTYpe, 3apsi/i U CH/a TOKa B TpoLiecce TapMOHUUECKUX 3/1eKTPOMarHUTHBIX
KosiebaHul, (OKyCHOe pacCTOsiHWe W ONTUYecKas CHWia JIMH3bI, TIPU OMMWCAHWUM TIPaBUJIbHO
TPAaKTOBaTh (PU3MUECKUM CMBIC/T WCIIO/Ib3yeMbIX BeJIMUMH, WX 0003HaueHWs U eJUHUIIBI,
yKa3bIBaTb (POPMY/IbI, CBSI3bIBAIOLIIME aHHYIO (PU3UUYECKYIO BeJIMUYMHY C APYTMMH BeJTMUMHAMU;

OTMChIBaTh H3yueHHble KBAHTOBbIE SIBJIEHUS M TIPOLIECChI, MCIIO/b3ys (r3nyecKue
Be/IMUMHBI: CKOPOCTb 3/IeKTPOMAarHMWTHBIX BOJIH, [/IMHA BOJHBI M 4YacTOTa CBETA, SHEPrusi U
UMIyabC (OTOHA, TepuoJ, TMOoaypacraja, SHepPrus CBS3M AaTOMHBIX sifiep, TPU OIMUCaHUU

MPpaBHU/IbHO TPAKTOBATH (1)I/IBI/IquKI/II\/JI CMBIC/T HCIIOJIb3YEMbIX BE/IMUWH, HX obo3HaueHus u
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eIMHULIbI, yKa3biBaTb (DOPMYJbl, CBSI3bIBalOIUe AAHHYI0 (U3UUYECKYH0 BEJWYMHY C APYTUMU
Be/IMYMHAMH, BBIUUC/IATH 3HaUeHue (PU3nueckoil BeJTMYUHbI;

aHaM3UpPOBaTh (hM3KMYecKre TIPOLIeCChl U sIBJIeHUs], UCTOMb3ysl (u3nuecKde 3aKOHbI U
MPUHLIMIBI:  3aKOH OMa, 3aKOHbI T0OC/Ae/l0BaTe/IbHOTO U Mapasijie/ibHOrO  COeJUHEeHUs
TIPOBOAHUKOB, 3akKOH /[Ikoynsi—JleHIla, 3aKOH 93/IeKTDOMAarHUTHOW WHAYKIUM, 3aKOH
NIPSIMOJIMHEMHOT0 PaCIpOCTpaHeHusl CBeTa, 3aKOHbI OTPa’KeHWUsI CBeTa, 3aKOHBI MPeoMJIeHUs
CBeTa, ypaBHeHHe OuHIITeWHa A (oTo3PdeKra, 3aKOH COXpaHEHWs SHepPruM, 3aKoH
COXpaHeHHsl HMITy/ibCa, 3aKOH COXPaHeHHWs »3JeKTPUUYeCKOro 3apsiia, 3aKOH COXpaHeHWUs
MacCcoBOT0 4YMCJia, MOCTyJaThl bopa, 3aKOH paJuOakTUBHOIO pacrajia, Mpy 3TOM pa3/idyaTth
C/I0OBeCHY1O (DOpPMYJIMPOBKY 3aKOHa, ero mMaTeMaTHuecKoe BbIpa)KeHHe U YCI0BHUsl (IpaHMLIbI,
00/1acTH) MPUMEHHUMOCTH;

orpe/iesisiTh HampaB/ieHue BeKTOpa WHAYKLMM MarHWTHOTO TOJ/si TPOBOJHMKA C TOKOM,
cubel Amriepa v cusibl JIopeHna;

CTPOUTD U OMUCHIBaTh U300paKeHHe, CO3/laBaeMoe IJIOCKUM 3ePKajioM, TOHKOU JINH30W;

BBITOJIHATE JKCIIEPUMEHTHI 110 HWCC/Ie0BaHUI0 (DU3UUYeCKUX SIBJIEHUM U TIPOL[eCCOB C
WCTO/Ib30BaHMEM TPSIMBIX M KOCBEHHbIX HW3MepeHWil: TMpu 3TOM  (OpPMYIMpPOBaTh
npobsieMy/3aziauy YW TUMOTe3y y4eOHOrO  SKCMepUMeHTa, CoOWpaTh YCTAaHOBKY W3
TIpe/I/I0KeHHOTO 000py/I0BaHusI, POBOJUTD OITBIT U (POPMYJTUPOBATh BHIBObI;

OCYLL[eCTB/ISITh TIPSIMble M KOCBeHHble Hu3MepeHus (M3WYeCKUX BeIWUWH, TIPU 3TOM
BbIOMpATh OMTUMAaJbHBIN CrIOCOO W3MepeHUsi M WCTO/b30BaTh HM3BECTHblE METO/bl OLeHKH
MOTPeLIHOCTeN U3MepeHul;

MCCJIe/IoBaTh 3aBUCUMOCTH (PM3MUYeCKUX BeJIMUMH C UCI0/Ib30BaHUEM TPSMbIX M3MepeHuit:
MpA 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PUKCHPOBaTh pe3y/bTaThbl MOJyUeHHOW 3aBUCHMOCTH
¢u3nueckux BenWUMH B BUAe Tabiul, W rpaduKoB, [enaTh BBIBOJALI 0 pe3y/bTaTaM
WCCIeJOBaHMS;

cobroiaTh TipaBWsia 0Oe30mMacHOro TpyZJa TPU TPOBeIeHWH WCCIeAOBaHUN B paMKax
yuebGHOro 3KcrepuMeHTa, yueOHO-MCCe0BaTeNbCKONM U TIPOEKTHOM  JesiTeTbHOCTU  C
WCTIO0/Tb30BaHNEM M3MePUTe/TbHBIX YCTPOMCTB U TabopaTOpHOTO 000pYZ0BaHUS;

pelliaTh pacuéTHble 3aJjaud C sIBHO 3aJaHHOW (PU3MUeCKol MoJenbio, UCIOb3ys
¢u3ruecKkre 3aKOHBI U TIPUHIIUITBI, HA OCHOBE aHa/ik3a YCIOBUS 3a/laud BHIOUPATh (U3MUECKYIO
Mo/iesib, BBIJENIATh (U3NUecKre BeMUYMHbI U (POpMysibl, HeoOXOAWMble /il e€ pelleHus,
TIPOBO/IUTH PaCUéThl M OLIEHHWBATh PeaIbHOCTD MOJIyYeHHOT0 3HaueHust (pr31uecKol BeJTMUMHbI;

pelllaTh KayeCTBeHHbIe 3a/lau: BbICTpauBaTh JIOTUYECKH HEPOTUBOPEUMBYIO L[ETIOUKY

paCCY)K,E[eHI/Iﬁ C OHOpOﬁ Had U3yUY€HHBIE 3aKOHbI, 3dKOHOMEPHOCTHU U Cl)I/IBI/IquKI/Ie SABJ/I€HUA,
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WCII0/Ib30BaTh TIPM  pellleHuH y4yeOHbIX 3aZau CoBpeMeHHble HH(GOPMALMOHHbIE
TeXHOJIOTUU [JIsi TIOUCKA, CTPYKTYPUPOBAHWsI, WHTEpIpeTalii W TIpe/ICTaB/ieHusl yueOHOU |
HAyUYHO-TMONY/ISIPHOM WH(OpPMAaLUM, MOJyYeHHOU W3 pa3lMYH1bIX UCTOYHUKOB, KPUTHMYECKU
aHa/IM3UPOBAaTh N0/y4aeMyto UH(OpMaLHIO;

0OBSCHATH TIPUHLIUTIBI [IeMCTBUS MalllH, TPUOOPOB 1 TEXHUYECKUX YCTPOUCTB, Pa3/inuaTh
yCI0BHSI X 6€30T1aCHOT0 UCTIOIb30BaHMUs B IOBCEHEBHOMW >KU3HM;

TIPUBO/IUTh TPUMEpPhI BK/aJla POCCUMCKUX U 3apyOe)KHbIX yuéHbIX-(DU3UKOB B pa3BUTHe
HayKH, B 00bsICHEHHE TTPOLIeCCOB OKPY)KAIOIIero MUpa, B pa3BUTHeE TeXHUKH 1 TEXHOJIOTUH;

UCTO/b30BaTh TeOpeTUUecKue 3HaHWSl 10 (U3MKe B T[IOBCEJHEBHON JKWU3HU [i/Is
obecrieueHust 6e30MacHOCTY TP 00OpaIleH|H ¢ TPUOOPaMH Y TEXHUYEeCKUMU YCTPOUCTBAMHU, JJ1s1
COXpaHeHHs1 3[J0POBbsI U COOJTIOZIeHHsI HOPM 9KO0JIOTHUeCKOT0 TOBe/IeHUs B OKPY»Karoliei cpe/ie;

paboTath B rpymre ¢ BbITOJHEHWEM pa3lWyHbIX COLMANbHBIX pOsel, MIaHupoBaTh paboty
TPYIMbI, paLMOHAJILHO pachpefiefaTh O0S3aHHOCTM W IUIAHUPOBATh [JeSTeNbHOCTh B
HeCTaHJapTHBIX CUTyallUsX, a/leKBaTHO OLIeHMBAaTh BKJIAJ, KaKJOrO U3 YYaCTHUKOB T'DYIIIBI B

pelleHre pacCMaTpyUBaeMoi TIpo6JIeMBI.
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TEMATHUYECKOE IVNTIAHUPOBAHUE

10 KJIACC
KoimuyecTBo yacoB
Ne | HammeHoBaHMe pa3/ie/ioB J/1IeKTpoHHbIe(1M(pOBbIe)
Kont-Hble | [IpakT-KHe
/1 | ¥ TeM NPOrpaMmsbI Bcero oOpa3oBaTe/IbHbIE PeCypChI
padoThI padoThI
Paszgen 1. PU3UKA 1 METO/JbI HAYUHOI'O IIO3HAHUSA
L1 ®ur3MKa U MeTO/bI 5 bubmioTeka LIOK
' HAy4YHOI0 [T03HaHUs https://m.edsoo.ru/7f41bf72
WNroro no pa3peny 2
Pa3zpen 2. MEXAHHUKA
bubmoTeka 1IOK
2.1 Kunemartuka 5
https://m.edsoo.ru/7f41bf72
bubnmoreka IIOK
2.2 | JIuHamuKa 7
https://m.edsoo.ru/7f41bf72
3aKOHbI COXpaHeHUs B Bbubmoreka IIOK
2.3 6 1 1
MeXaHUKe https://m.edsoo.ru/7f41bf72
Nroro no pa3peny 18

Paspen 3. MOJIEKYJ/IAPHASA ®U3NKA U TEPMOJUHAMUKA

31 OCHOBBI MOJIEKYJIIPHO- 9 . Bbubmmoreka IIOK
' KUHeTUUeCKOU Teopuu https://m.edsoo.ru/7f41bf72
bubmoTeka [IOK
3.2 OCHOBBI TEpPMO/JUHAMUKH 10 1
https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSTHUS
bubmoreka IIOK
3.3 | BewjectBa. Pa3oBble 5
https://m.edsoo.ru/7f41bf72
repexo/pl
Ntoro no pa3peny 24
Pazgen 4. SJIEKTPOJUHAMUKA
bubnuoreka IIOK
4.1 OJIEKTPOCTaTHKaA 10 1 1

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

bubmoTeka [IOK
4.2 | seKTpuuyecKul ToK. ToKu 12 1 1
https://m.edsoo.ru/7f41bf72
B Pa3/IMYHbBIX Cpefiax
WNroro no pa3peny 22
Pe3epBHOe Bpems 2
OBILIEE KOJIMYECTBO 68 4 A
YACOB I10 ITPO'PAMME
11 KIACC
Ko/muecTBo yacoB
Ne HaumeHoBaHue pa3jenoB
Kon-neie | Ipak-kue | J/1eKTpoHHBbIe (u(poOBbIe)
/1 | W TeM NporpaMMsbl Bcero
paboTbI paboThI oOpa3oBaTe/IbHBIE PeCcypChI
Paszgen 1. 3JIEKTPOJUUHAMUMKA
MaruuTtHoe mosJe.
BubmoTeka IIOK
1.1 OJIeKTpOMarHUTHast 11 1 3
https://m.edsoo.ru/7f41c97c
VHAYKLIUS
Wroro nio pasgeny 11
Pa3pen 2. KOJIEBAHWS 1 BOJ/IHBI
MexaHuueckue u
bubmmoreka IIOK
2.1 | b>/1IeKTpOMarHvTHbIE 9 1
https://m.edsoo.ru/7f41c97c
KosiebaHust
- MexaHUuecKre u . . BubmoTeka IIOK
' 3/1eKTPOMAarHuTHbIe BOJIHbI https://m.edsoo.ru/7f41c97c
bubnmoreka IIOK
2.3 | Ormruka 10 3
https://m.edsoo.ru/7f41c97c
Wtoro no pa3peny 24
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Pa3aen 3. OCHOBBI CIIEIIAJIbHON TEOPUM OTHOCUTE/IbHOCTH

31 OCHOBBI criela/IbHOM A bu6moTeka IIOK
' TEOPUM OTHOCUTEBHOCTU https://m.edsoo.ru/7f41c97c
Nroro no pa3peny 4

Pa3zpen 4. KBAHTOBASA ®U3UKA

il OJieMeHThbl KBAaHTOBOM 6 BbubmoTeka IIOK
' OTITHKU https://m.edsoo.ru/7f41c97c
bubmoreka LJOK
4.2 CtpoeHue aToma 4
https://m.edsoo.ru/7f41c97c
Bbubmmoteka IIOK
4.3 | AToMHOe g1p0o 5
https://m.edsoo.ru/7f41c97c
Wroro nio pasgeny 15

Paspen 5. 9JIEMEHTBI ACTPOHOMMU 1 ACTPOPU3NUKH

- OJIeMeHTbI aCTPOHOMUU U ; bubmoreka LIOK
' acTpodU3UKU https://m.edsoo.ru/7f41c97c
Wroro nio pa3geny 7

Pasgen 6. ObOBIIAROIIEE IIOBTOPEHUE

61 O6o61atorriee A Bubauomeka LJOK
TIOBTOpEeHHe https://m.edsoo.ru/7f41c97¢c
Wtoro no pasgemny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO e

YACOB I10 I[TPOI'PAMME
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