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ITOSACHUTEJ/IbHASA 3AITNCKA

[Mporpamma 10 ¢U3MKe Ha YpOBHe cpeiHero obiero obpa3oBaHUs
pa3paboTaHa Ha OCHOBe TIOJIOXKeHU W TpeOOBaHWM K pe3y/jbTaTaM OCBOEHUS
OCHOBHOI oOpa3oBaTe/ibHOM TIporpamMmsbl, TpezcTtaBieHHpIx B PI'OC COO, a
Takke C yuéToMm (beepasbHOM pabouei TTporpaMMbl BoCTTUTaHHUS v KoHIenmu
niperiofiaBaHusi yueOHoro mpegMeTa «®du3nka» B 00pa3oBaTebHBIX OpPraHU3alysax
Poccuiickoti ~ defepaiiii,  peayv3ylOIUX  OCHOBHBbIe  oOpa3oBaresbHbIE
TIPOrpPaMMBI.

[Tporpamma 1o ¢u3vKe onpezesisieT 00si3aTe/lbHOe TIPeIMETHOE COofiepyKaHue,
yCTaHaBJ/IMBaeT PeKOMeHJyeMyH0 M0C/ieZloBaTe/IbHOCTh U3yUueHUs] TeM U pa3/ieioB
yueOHOr0 TIpegMeTa C YYETOM MeKIPeJMEeTHBIX W BHYTPUIIPEAMETHBIX CBS3el,
JIOTUKM yd4eOHOTO Tmpoljecca, BO3PACTHBIX 0cobeHHOCTeH  0O0yuarOmUXC.
[Mporpamma 10 ¢u3MKe AAET TIpeACTaBieHWe O LesX, CoJep)KaHuu, oOiei
cTpaTerud O0OyueHHWs, BOCIUTAHUS W Ppa3BUTUS OOYyUalol[UXCs CpeACTBaMH
yuebHoOro ripeaMmera «PH3MKa» Ha yI/Iy0/JIEHHOM YPOBHE.

W3yuyeHure Kypca (Gu3uKd Yriay0/JEHHOTO YpPOBHSI T03BOJIsIET peayi30BaTh
3a7lauv TIpodecCUOHATBFHON OpUEeHTAl[MH, HarlpaB/eHO Ha CO3/laHue YCIOBUU AJist
TIPOSIBJIEHUS] CBOMX WHTE/IJIEKTYaTbHBIX M TBOPUECKUX CITOCOOHOCTeN KaXKbIM
oOyyJaroImmcsi, KOTOpble HeoOXOJUMbI i TIPOJO/DKeHMs 00pa3oBaHUsA B
opraHu3alusx npodeccuoHabHOrO 00pa3oBaHUs TI0O Ppa3IdyHbIM  (U3HKO-
TEXHUUYECKUM W MH)KEHEPHBIM CIeIaTbHOCTSIM.

B mporpamme 1o (¢Gu3MKe OMpeensioTCA IJIAHUPyeMble Pe3y/IbTaThl
OCBOEHUS Kypca (PU3UKH Ha ypOBHe cpefiHero 0b1ijero o6pa3oBaHus: TMUHOCTHEIE,
MeTarnpeMeTHble, TIpeJMeTHbie (Ha  yriybséHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKOM OCHOBOW [yis  pa3paboTKM TpeOOBaHWM K JIMUHOCTHBIM,
MeTarnpeAMeTHbIM W TpeAMETHbIM pe3y/ibTaTaM OOyUaroluXCsl, OCBOMBIIINX
nmporpaMMy Ti0 (HU3MKe Ha YpOBHe cpeAHero o0Oijero o0Opa3oBaHusI Ha
yriy0/16HHOM YPOBHe, SIBJISIETCSI CUCTEMHO-/IesiTe/IbHOCTHBIN TIOIXO/,.

[TporpaMMa 110 (hM3HMKe BK/TFOUAET:

TJIaHUpyeMble pe3y/bTaTbl OCBOEHWS Kypca GU3MKKM Ha yriaybaéHHOM
yPOBHE, B TOM UKCJie MpeiIMeTHbIe pe3y/IbTaThl 10 rojlaM 00yueHus;

cofiep)kaHue yuebHoro npeamera «Dusnka» 1o rogaM 00yJyeHusl.

[TporpamMmMa 10 (U3MKe HMeeT TIPUMEPHBIA XapakTep U MOXeT ObITh
HCTI0/Th30BaHa YUUTeIIMU (DH3UKH [T COCTaBIeHUsI CBOMX paboumx Tporpamm.

[TporpaMMa Mo ¢u3rKe He CKOBbIBAaeT TBOPUECKYH0 UHULIMATUBY yuuTernel u
TIpe/OCTaB/isieT BO3MOJKHOCTH /IIi  peaju3aliuM  Pa3/IMUHBbIX MeTOAUUeCKUX
MOJXOJJ0OB K TIpPeIoflaBaHui0 (U3MKU Ha yriayO/EHHOM YpOBHe MpH YCJIOBHH
coxpaHeHust 00s13aTeIbHOM YaCTH COZiep>KaHus Kypca.



du3mka Kak Hayka O HauOosee OOIMX 3aKOHaX IIPUPO/bI, BBHICTyIasi B
KauecTBe y4eOHOTro IpeiMeTa B IIKOJIe, BHOCUT CYIlleCTBEHHBIM BK/IaJ B CUCTEMY
3HaHul 00 okpyskatoljem mupe. [IKoabHBIA KypC (M3MKU — CUCTEMOODOpa3yoIuii
[JIs eCTeCTBEHHO-HAyUHBIX YUeOHBIX MPeMEeTOB, IMOCKOJIBKY (hr3ruecKre 3aKOHbI
JeXXaT B OCHOBE TIPOIIECCOB U SIBJIEHWM, W3y4aeMbIX XHUMUeH, OHMOJorue,
dbusnueckold reorpaduyeld U acTpoHOMUeM. Vcrionb3oBaHME W AKTHBHOE
npuMeHeHre GU3MUEeCKUX 3HAHUN OIMpeJennio Xapakrep W OypHOe pa3BUTHE
pa3HoOOpa3HbIX TexXHOJOTW B cdepe 3HEPreTUKH, TPAHCIIOPTA, OCBOEHUSs
KOCMOCa, TI0/lydeHUs] HOBBIX MaTepuasoB C 3a/laHHbIMU CBOMCTBaMu. M3yueHue
(GU3MKKM BHOCUT OCHOBHOM BK/IaJ B (POpPMHUpPOBaHME eCTECTBEHHO-HAyYHOU
KapTUHbI Mupa obyyaroiierocsi, B (JopMUpOBaHUe yMeHUM MPUMEHSITh Hay4HbIH
METOZ, [T03HaHUsI TIPY BBITTOJIHEHUM UMU YUeOHBIX UCC/IeJ0BaHUM.

B ocHOBY Kypca ¢h131Ku Ha ypOBHE CcpeJHero o01iero o6pa3oBaHus M0JI0KeH
psifi ¥jiel, KOTOpble MOYKHO PacCMaTpUBaTh KakK MPUHLUITBI €0 MOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C Hel KypC SIBJSIETCS JIOTUUECKH
3aBepIIEHHbIM, OH COZIEP)KUT MaTepras M3 BCeX pas3fiesioB (PU3MKHU, BKIHOUYAEeT Kak
BOIPOCHI K/IaCCMYECKOM, TaK U COBPeMEHHOM (hH3UKHU.

Hoesa zeHepanuzayuu. B COOTBeTCTBUM C Hel Marepuan Kypca (HU3UKU
00belMHEH BOKPYr (U3WUYeCKUX Teopuil. Beayuum B Kypce sIBsieTCS
¢bopMrpOBaHMe TIpe/CTaB/AeHUd O CTPYKTYPHBIX YPOBHSIX MaTepuH, BellecTBe U
rnoJie.

Hoes 2ymaHumapu3zayuu. E€ peanusauys TmpeAnosaraeT WCIOJb30BaHUe
T'YMaHUTApHOTO TMOTeHIMana (U3NUecKOr HayKd, OCMBIC/IEHHE CBSI3W DPa3BUTHS
¢usuku C pasBuTMeM O00IIecTBa, a TakKkKe C MHPOBO33PeHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTUUeCKUMU TTPOOIeMaMHU.

Hoes npukaadHoli HanpaeaeHHocmu. Kypc ¢usuku yriny0néHHOTO YPOBHS
Tipe/iro/siaraeT 3HaKOMCTBO C LIMPOKUM KPYTrOM TeXHUUECKUX U TeXHOJIOTUYeCKUX
MIPUIO’KEHUIN M3yUeHHBbIX Teopuil M 3aKoHOB. [IpyM 3TOM paccMaTpuBarOTCsi Ha
ypOBHe OOIMX TIpeJCTaB/leHW{ W COBpeMeHHbIe TeXHUUeCKHe YCTPOWCTBa, M
TeXHOJIOTHH.

Hoes 3Kon02u3ayuu peanv3yeTcsi TIOCPeJCTBOM BBeJl€HHs 3/1€MEHTOB
cofiep>KaHusl, TIOCBAIIEHHBIX HSKOJIOTUYECKUM TipoOsieMaM COBPEMEHHOCTH,
KOTOpbIe CBSI3aHbI C Pa3BUTHEM TEeXHWKW U TEXHOJIOTHH, a TakKe 00CYKIeHUs
npo6sieM palOHa/ILHOTO MPHUPO/OTI0b30BaHUS U SKOIOTUUeCKOM 6e30macHOCTH.

OcBoeHue cofiep)KaHusi POrpaMMbl 110 (PU3MKe J0/KHO ObITh MOCTPOEHO Ha
MPUHLIMIIAX CUCTEMHO-/|eSITeIbHOCTHOTO nozaxoja. s ¢pu3nku peanusanusi STUX
TIPUHLIATIOB 0a3vpyeTCsl Ha UCII0/Ib30BAHUM CAMOCTOSATETFHOTO SKCTIeprMeHTa Kak
TIOCTOSTHHO JleficTByHoIIero (aktopa yuebHoOro rmpoijecca. [ast yrmy6iéHHOTO
YPOBHSI — 3TO CHUCTeMa CaMOCTOSITeJIbHOTO YUeHWYecKoro SKCIepUMeHTa,



BK/IFOUAIOIeT0 (DpOHTaNbHBbIE YUYeHUUeCKHe OIBITHI TIPU M3yUeHWHU HOBOTO
MaTtepuasna, 1abopaTopHble pabOThI M pabOThI TTPAKTUKyMa. IIpy 3TOM BO3MOIKHBI
nBa crocoba peanmu3anyy  (U3UUYECKOTO TIPAaKTHKyMa. B mepBoM  ciydae
MPaKTUKyM TipoBoguTtcs bo B KoHie 10 u 11 kaccos, mibo mocsie TepBoro u
BTOPOTO TIOJIyTOAWM B Ka)KJOM W3 3THUX KaaccoB. Btopoii crmocob — 3To
WHTerpalss paboT TIpakKTHKyMa B CHCTeMY J1aboOpaTOpHBIX paboT, KOTOphIe
TIPOBO/ISATCSL B TIpOljecce M3yueHWs paszienia (temsl). [Ipu 3TOM mop paboramu
MPAaKTUKyMa TIOHUMAaeTCsl CaMOCTOSITe/TbHOe MCC/iefloBaHUe, KOTOPOe TPOBOJAUTCS
TI0 PYKOBO/ZICTBY CBEPHYTOT0, 000011IEHHOTO BH/la Oe3 ToIIaroBO MHCTPYKLIUU.

B nporpamme 10 (¢u3MKe CHUCTeMa Y4YeHUUeCKOTO SKCIIepUMEeHTa,
nabopaTopHbIX pabOT U TMpaKTHKyMa Ipe/CTaB/ieHa eJuHbIM TepeuHeM. Bbibop
TeMaTUKW [Ji 3TUX BUOB yUEHUUECKUX TMPAKTUUYECKUX PabOoT OCYIIeCTBIISIeTCs
yuaCcTHUKaMHu 00pa3oBaTelbHOTO MpoLiecca UCXO0/s U3 0CO0eHHOCTel MOypOUHOTO
TJIAaHUPOBAHUST M OCHalleHusi KabuHeta ¢u3uku. [Ipy 3TOM o0becreunBaeTcs
OBJlajieHHe OO0yYalol[UMHCS YMEHUsSIMH TIPOBOJUTH TIpsIMble U KOCBEHHBIE
M3MepeHusi, WCC/Ie[JOBaHUSl 3aBUCUMOCTel (M3WUYeCKUX BeJUUMH U TTOCTaHOBKY
OTTLITOB TI0 TMPOBEPKe TPe/IJI0’KeHHBIX TUTIOTe3.

Bonbliioe BHUMaHUWe YZe/sieTCsl PpeIleHUI0 PACUETHBIX U KaueCTBEeHHBIX
3agau. [Ipu 3TOM [iy1 pacuéTHBIX 3aJjau MPUOPUTETOM SIBJISFOTCS 3a/laudl C SIBHO
3a/IlaHHOM W HesIBHO 3aJjaHHOM (hM3MYeCKOl MO/ie/iblo, TI03BOJISIOIINEe TTPUMEHSITh
M3ydeHHble 3aKOHbl M 3aKOHOMEDHOCTU KaK W3 OJIHOTO pa3fena Kypca, Tak U
WHTEerpupys nMpuMeHeHWe 3HaHWUM U3 pa3HbIX pa3ziesioB. [/ KaueCTBEeHHBIX 3a/ay
NIPUOPUTETOM SIBJISIFOTCSL  3alaHMsI Ha OOBsICHEeHWe/TIpe/iCKa3aHue TPOTeKaHUs
¢du3nUecKUx sIBJIEHWI U MPOLIECCOB B OKpY’Karolllei u3HH, TpeOyroiue BbiOOpa
bu3MuecKoi Mofiesiu /IJisi CUTyal[iH MPaKTHKO-OPHEeHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmMu PI'OC COO K MaTepuabHO-
TeXHUUEeCKOMY obecrieueHHUI0 yueOHOro mpoljecca Kypc (U3UKH YriayO0aéHHOTro
YPOBHSI Ha YPOBHe cpefiHero obiriero obpa3oBaHUs 10/DKeH U3y4aTbCsl B YCIIOBUSIX
nmpeaMeTHOro KabuHera. B KabOuHeTe GH3MKH [JO/DKHO OBITH HeoOXoguMoe
naboparopHoe o6opy/0BaHWe [/s1 BBIMOJHEHHsI YKa3aHHbIX B IIPOrpaMMe II0
¢u3rKe yueHMUEeCKUX OIMBITOB, Jab0paTOpHBIX paboT M paboT TpakTHKyMma, a
TaK)Xe ZIeMOHCTPALIMOHHOe 000pyI0BaHMe.

HemoHcTpalloHHOe 0b6opyZoBaHue (OpPMUPYeTCS B COOTBETCTBUU C
MIPUHLIUTIOM MHWHMMA/IbHOM  [IOCTaTOYHOCTHM U obecrieurBaeT TIOCTAHOBKY
MepeunCIeHHbIX B TIporpaMme Mo (DU3MKe KIIFOUEeBBIX JIeMOHCTpALUN AJist
UCC/IeIOBaHUST  U3y4yaeMbIX  sIBJIEHMA U TIPOL[ECCOB, IMITUPUUECKUX U
dbyHIaMeHTa/IbHbIX 3aKOHOB, MX TeXHUUECKUX TTPUMeHeHUH.

JlabopaTopHoe 00OpyAOBaHHWe [Ji YUeHHUYeCKUX MpPaKTHUeCKuX paboT
dopmupyeTcsi B BUJie TeMaTHUECKUX KOMIUIEKTOB U 00eCrieurBaeTcsi B pacuére



OJJHOTO KOMIJIeKTa Ha [JByX oOyuaromuxcs. Temaruueckre KOMILIEKTEI
nabopaTopHOTO 000py/I0BaHUS [OJ/DKHBI OBITH TTOCTPOEHBI HAa KOMIIJIEKCHOM
WCII0/Ib30BaHWY aHA/IOTOBBIX U I[M(MPOBBIX MPUOOPOB, a TaKKe KOMITbIOTEPHBIX
H3MEePUTEe/IbHBIX CUCTEM B BU/le [TU(POBBIX T1ab0paTopHii.

OCHOBHBIMH 11eJIIMU M3ydeHust (U3UKHU B 0011ieM 00pa30BaHUM SBISIFOTCS:

dbopMrpoBaHrMe UHTepeca U CTpeMmJieHUs OO0yvaromuxcs K HayuyHOMY
W3yUYeHUI0 TIPUPO/bI, pa3sBUTHE WX HWHTE/JIEKTYyaJbHbIX W  TBOPUECKUX
CII0COOHOCTel;

pa3BUTHe TIPe/CTaB/eHU O HayyHOM MeTo/le TO03HaHUS U (OpPMHpPOBaHUE
MCCJIeJOBATe/TbCKOTO OTHOILIEHHST K OKPY KarOIIUM sIBJIEHUSIM;

dbopMHUpoOBaHre HAYYHOTO MUPOBO33PEHUsI KaK pe3y/bTaTa M3yueHHsI OCHOB
CTpOeHUsI MaTepuu U (yH/laMeHTa/IbHbIX 3aKOHOB (hM3UKU;

dbopMrpoBaHre yMeHUM 00BSICHITh SIBJIEHUS C UCTIO/b30BaHHEM (hH3UUeCKUX
3HaHWY ¥ HayYHbIX [JOKA3aTe/lbCTB;

dbopMUpoBaHre TIpe/ICTaBJIeHUA O pOMU (PU3UKKU [T Pa3BUTHSA APYTUX
eCTeCTBEHHBIX HayK, TEXHUKH M TeXHOJIOTHM;

pa3BUTUE Trpe/iCTaB/IeHUM 0 BO3MO>KHBIX cdhepax oyay1eit
npoeCcCUOHAMTbHOU  JIesiTe/IbHOCTH, CBSI3aHHBIX C (DU3MKOM, TIOATOTOBKA K
JanbHeuIeMy 00yueHHIO B 3TOM HarpaB/IeHUH.

HocTkeHne 3TUX 1efieid obecrieurBaeTCs pelieHreM CIeyIomuX 3a7iau B
ripoijecce u3yueHust Kypca GH3MKU Ha ypOBHe cpefiHero o0iijero o6pa3oBaHus:

rpruoOpeTeHre CUCTeMbI 3HaHUK 00 00IMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TeopusiX, BK/IIOYass  MeXaHWUKy,  MOJeKy/JsIpHyl0  (U3MKY,
3/IeKTPOZIMHAMUKY, KBAHTOBYIO (PU3UKY U 37IeMeHThbl aCTPO(PU3NKY;

dbopMrpoBaHre yMeHUH TIPUMEHSTh TeoOpeTHUeCKre 3HaHUS IS 00bsCHeHUsS
bu3nueckux siBJeHWN B TIPUPOZe U [Jisl TPUHATHS TPAKTUUECKHWX pelleHuid B
TIOBCeITHEBHOM YKU3HU;

OCBOEHHE CII0COOOB peIlleHHs] pa3/JUUHbIX 3a7jad C $BHO 3a/laHHOM
bu3nuecko Moenbio, 3a/ay, TO/[pa3yMeBalOIIUX CaMOCTOsITe/TbHOe CO3JaHue
dbu3nuecko Mopenu, aJieKBaTHOM YCJIOBUSM 3a/@ud, B TOM 4YHC/e 3ajau
WH)XKeHEePHOT'0 XapaKTepa;

MOHUMaHe GU3NUECKUX OCHOB U TIPUHIUIIOB [IEHCTBUSI TEeXHUYECKHUX
YCTPOMCTB 1 TEXHOJIOTUUECKUX TTPOLIECCOB, UX BIMSHUS Ha OKPY)KaroIIyI0 Cpesy;

oB/laZieHWe MeTOAAMU CaMOCTOSTeNbHOTO IJIAHUPOBAaHUSI W TIPOBeJeHUs
bu3Mueckux 9SKCIIePUMEHTOB, aHalW3a W  UHTepIipeTaluu  WHOOpMaIuH,
oripe/ie/ieHUsl I0CTOBEPHOCTH TI0/IyYeHHOT'0 pe3y/bTaTa;

CO3/laHMe YCJOBUU /i1 pPa3BUTHSI YMEHUH IPOEKTHO-MCC/ie/loBaTebCKOM,
TBOPUYECKOU [J1eITeTbHOCTY;



pa3BUTHe UHTepeca K cdepam MpodeccuoHaNbHON /1eaTe/TbHOCTH, CBSI3aHHOM
¢ hU3UKOM.

B cootBerctBuu c TpeboBaHusmMu ®I'OC COO yriaybnéHHbIN ypOBeHb
n3ydyeHuss yueOHoro mnpeamera «®Pu3nKa» Ha ypOBHe cpefHero oOIIero
obOpa3oBaHuss BbIOMpaeTcsi OOYYarOIUMUCSA, IIAHUPYIOMUMH TMPOZO/DKEHHE
o0pa30BaHus 110 CIIeLUaTbHOCTAM (PH3UKO-TEXHUUYECKOTO MPOQUIIS.

Ha usyuenue ¢usuku (yrny0néHHbIM ypOBeHb) Ha YPOBHe CpeiHero o01iero
obpazoBanus otBoauTcs 340 yacos: B 10 kmacce — 170 yacoB (5 yacoB B He/ies0),
B 11 knacce — 170 yacoB (5 yacoB B HeJleJIt0).

[MpennaraeMelii B TiporpamMme 10 (Qu3MKe TiepeueHb J1abOpPaTOPHBIX U
MIPAaKTUYECKUX paboT sB/sSeTCs peKOMEeH/JOBaHHBLIM, YyUWUTe/lb Je/iaeT BbIOOD
TIpOBeJieHUsT J1abopaTOpPHBIX PabOT U OMBITOB C YUETOM WHUBUJYaTbHBIX
0COOeHHOCTeN 00yJaroIIMXCsl.



COAEPXXAHUE OBYUEHUA
10 KJTACC

Pa3pen 1. HayuHblid MeTO/, T03HAHUA MPUPO/BIL.

dusurka — GpyHjaMeHTa/IbHast HayKa o npupoje. HayuHbili MeTO/ TTI03HAHUS U
MeTO/Ibl MCC/Ie/IOBaHUsl (PU3NUYECKUX SIBJIEHUH.

OKCIiepUMeHT U Teopusi B Tpoliecce TO3HaHUs TIpUpoAbl. Habsrogmenue u
9KCIIePUMEHT B (hH3UKe.

Criocobnl  M3MepeHUsi (U3MUECKUX BeMUYWH (aHA/oroBble U I[M(POBLIE
M3MepuTe/IbHbIe IPUO0PHI, KOMITbIOTEPHBIE JaTUUKOBbIE CICTEMBI).

[TorpemiHocT  u3MepeHU  GuU3NUeCKUX BenuudH  (abcostoTHasi U
OTHOCHTe/IbHas).

MogenvpoBaHue (u3MUecKux siBJieHWN U MpoLeccoB (MaTepuasibHasi TOUKa,
abCcoMoTHO TBEpAOE Teso, WjeanbHas >KUJKOCThb, WeanbHbIA Ta3, TOUEUHBIM
3apsa). ['unoresa. Pr3nMyecKuil 3aK0H, FPaHULIbl €ero MpUMeHUMOCTH. Pr3nyeckast
Teopusl.

Ponb u MecTto ¢uU3UKKM B (JOPMHUPOBAHUM COBPEMEHHOW HAyUHOW KapTHHBI
MHPa, B MMPaKTUYECKOU JeATeIbHOCTHU JIFOIeN.

YueHuuecKuti 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

W3mepeHure CWibl TOKa W HalpsDKeHWs B 1leMd TMOCTOSHHOTO ToOKa TIpU
TIOMOIITM aHAJIOTOBBIX U I[U(POBBIX U3MepPUTETbHBIX PUOOPOB.

3HaKOMCTBO C 1[udpoBoii ylabopaTopuei 1o (usuke. [IprMepsl U3MepeHUs
(r3UUeCKUX BeJIMUMH TTPU MOMOILM KOMITbIOTEPHBIX JaTUUKOB.

Pa3pgen 2. MexaHukKa.

Tema 1. Kunemamuka.

MexaHuueckoe [aBwkeHUe. OTHOCHUTETBHOCTh MEXaHWUeCKOTO [ABMXXKEeHUS.
Cucrema otcuéra.

[Tpsimasi 1 oOpaTHas 3alaul MeXaHUKH.

Paguyc-BeKTOp MaTepuanbHOM TOYKW, €ro TMpPOeKIMd Ha OCU CUCTEeMbI
KOOpAuHaT. Tpaekropus.

[TepemeliieHne, CKOpPOCThb (CpefiHsISi CKOPOCTb, MIHOBEHHasi CKOPOCTb) H
YCKOpeHWe MaTepUa/ibHON TOUKH, WX TIPOEKI[Md Ha OCU CUCTeMbl KOOp/JWHaT.
CroykeHue TiepeMelleHUM U C/I0KeHHe CKOPOCTeM.

PaBHOMepHOe ¥ PaBHOYCKOpPEHHOe MPSIMOJIMHeHHOoe ABWKeHHe. 3aBUCUMOCTh
KOOp/IMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepyUaJbHON TOYKM OT BPEMEHU U UX
rpauku.

CBobosiHOe majeHue. YckopeHue CBOOOAHOro TmazeHus. [IBIKeHHe Teja,
OpollleHHOT0 TIOJ, YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOpDAWHAT, CKOPOCTU H
YCKOPEeHUsI MaTepUaJbHOM TOUKU OT BDEMEHU U UX IPa(UKHU.



KpuBonuHeiiHoe  ABwKeHue. [IBW)KeHHWe  MaTepyUalbHOM  TOUKM  TIO
OKDY>KHOCTH. YTJIOBasi U JMHeWHass cKopocThb. [lepuoj v yacTtoTa obpaiijeHus.
LleHTpoCcTpeMuUTeIEHOE (HOPMaabHOE), KacaTelbHOe (TaHreHLUaabHOe) U TMOJIHOEe
yCKOpeHHe MaTepuabHON TOUKH.

TexHUUeCcKue yCTPOWCTBA M TEXHOJIOTUUeCKHe TIPOLIecChl: CIUAOMETP,
[BIJKEHHEe CHapsiioB, LlefHble, LIecTepéHYaTble W peMEHHble Tepejauw,
CKOPOCTHBIE JIU(PTHI.

demoncmpayuu.

Mogesnb cucTeMbl OTCYETA, WUIHOCTPALIUS KMHEMaTUUYeCKHUX XapaKTepUCTHK
JBKEHUSI.

Criocobbl uccieoBaHUs [IBUKEHHUM.

Wnnroctpaiys npeseibHOro rnepexosa v u3MepeHre MrHOBEHHOM CKOPOCTH.

[Tpeobpa3oBaHye ABW)KEHHH C UCITOb30BaHUEM MeXaHU3MOB.

[TageHue Tes B BO3Ayxe U B pa3pe)KeHHOM MPOCTPAHCTBeE.

HabnrofieHue [ABWKeHHUs1 Tesa, OpOILIEHHOTO TOJ, YI7IOM K TOPU30HTY U
TOPU30HTA/ILHO.

HaripaBneHue CKOpPOCTH TIPU [IBUYKEHUU T10 OKPY>KHOCTH.

[Tpeobpa3oBaHue yrioBOi CKOPOCTU B PelyKTOpe.

CpaBHeHUe TyTel, TPAaeKTOpWUM, CKOPOCTeM [BWKEHHUSI OJHOTO U TOTO e
TeJsia B Pa3HbIX CUCTeMax OTCUéTa.

YueHuuecKuti 3kchepumeHm, siabopamopHble padbomsbl, NPAKMUKYM.

V3yueHre HepaBHOMEDHOTO [IBW)KEHUS C LieJIbl0 Orpefie/ieHdss MIHOBEHHOU
CKOPOCTH.

V3mepeHune ycKOpeHUsi MpH MPsIMOJIMHEHOM PaBHOYCKOPEHHOM [BW)XeHUU
10 HAKJIOHHOM TIJTIOCKOCTH.

WccnepoBaHWe 3aBUCUMOCTHA TyTH OT BPEMEHM IIPU PaBHOYCKODEHHOM
NBIDKEHUH.

V3mepeHve  yckopeHussi ~ CBOOOZHOTO  TafieHusi  (PeKOMEH[]0BAHO
HCTI0/Th30BaHue [U(POBOM jabopaTopun).

V3yyeHue [BWKeHHUsI Tesla, OpOIIEHHOTO TOpW30HTa/NbHO. [IpoBepka
TUMOTe3bl O TPSMOM TPOIMOPLIMOHATBHOM 3aBUCHMOCTU MEXYy Ja/lbHOCTHIO
Mo0J1éTa U HaYa/IbHOM CKOPOCTBIO Tera.

N3yueHue [BUW)KeHHs Tejla MO OKPY)>XHOCTU C TIOCTOSSHHOWM MO MOJYJIIO
CKOPOCTBHO.

VccnenoBaHve 3aBUCMMOCTU Tiepyofia oOpalljeHusi KOHUYeCcKoro MasiTHUKa
OT ero napamMeTpoB.

Tema 2. Junamuka.



[lepBbii 3akoH HbroToHa. VHeprmanbHble CUCTeMbl OTCYéTa. [IpuHLUI
oTHocUTenbHOCTU ['anmunes. HenHepriuanbeHble CUCTeMbl OTCYéTa (OIpezesieHue,
TIPUMEDBI).

Macca tena. Cua. IIpyHLMIT Cynieprio3syLiuu CUI.

Btopoi 3akoH Hel0TOHA /1719 MaTepuaibHOU TOUKH.

Tpetui 3aKkoH HbrOTOHA /17151 MaTepuaibHbIX TOYEK.

3aKOH BCEMHPHOIO TSTOTeHUs. OKBUBAJIEHTHOCTh TPaBUTALMOHHOW U
VHEPTHOW MacChl.

Cuna TsbKeCcTH. 3aBUCHMOCTh YCKODEeHUsI CBOOOJHOTO TMa/[eHUsI OT BBICOTHI
HaJi TOBEPXHOCTbIO TMUJIaHeTbl U OT reorpayUueckor MUPOTHL [IBrKeHUe
HeOeCHBIX Te/T U UX CIYTHUKOB. 3aKoHbI Kerisiepa. [TepBast KocMuueckasi CKOPOCTb.

Cuna ymnpyroctu. 3akoH I'yka. Bec Ttesma. Bec Tesa, ABUWXYyLerocss c
YCKOpPEeHUEeM.

Cuna tpenusi. Cyxoe TpeHue. Cujia TpeHHUs] CKOJIb)XEHUSI U CWJiIa TPEHUs
nokosi. Koadbduiment Tpenus. Cusa CONPOTUB/EHWS MPU [ABWKEHUU Tela B
JKUJKOCTU WU rase, eé 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEJIBHOT'O IBVKEHUS.

Hasnenue. I'ngpocratnueckoe fasneHve. Cruia Apxumeza.

TexHuyeckre yCTPOMCTBA M TEXHOJIOTWUUECKHe TMPOLeCChl: TOALIUITHUKH,
JIBUJKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

demoncmpayuu.

HabsroieHue ABMOKeHUs Tesl B MHEPLMAIbHBIX U HeWHepPLUaIbHBIX CHCTeMaxX
OoTCUéTa.

IIpyvHIMIT OTHOCUTEILHOCTH.

Kauenue AByX LWIMHAPOB WIA 1IAPOB pa3HOM MacChl C OJIMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIbHO HeMHEPLIMaJIbHOU CUCTEeMBbI OTCUETa.

CpaBHeHVe  DaBHOJEMCTBYKOIEM TNPWIOKEHHbIX K Teay Cul C
Npou3BeJeHMeM MacChl TeJla Ha ero YCKOpeHHe B MHepLMaJbHOU CUCTEME OTCYETa.

PaBeHCTBO CWJI, BO3HMKAIOLMX B pe3y/ibTaTe B3auMOZEeNCTBUS TeJl.

N3mepeHre Macc no B3aUMOJEUCTBUIO.

HesecomocTs.

Bec Tesa npu yCKOpeHHOM MObEMe U MaJleHUH.

LieHTpOGEKHBIE MEXaHU3MBI.

CpaBHeHUe CUJT TPEHUS MTOKOS, KAUeHUsI U CKOJIbXKEeHUSI.

YueHuuecKuti 3KcnepumeHm, 1adopamopHbie pabombl, NPAKMUKYM.

W3mepeHue paBHO/eHCTBYIOIeN CHM TIPU JIBWDKEHUM OpycKa I0 HaK/IOHHOM
IIJIOCKOCTH.

[TpoBepka TruIioTe3bl O HE3aBUCHMOCTA BpeMeHU [BW)KeHHs Opycka IIo
HAaKJIOHHOU TIJIOCKOCTU Ha 3aJjJaHHOe PACCTOsTHHE OT ero MaccChl.



WccnenoBanne 3aBUCMMOCTA CUJI YIPYTOCTH, BO3HUKAKOIIUX B MPYXXKUHE U
pe3uHOBOM o0pa3iie, OT UxX Ae(opMaliuy.

N3yueHne ABU)KEHUS] CUCTEMbI Tesl, CBSI3aHHbIX HUTHIO, MIEPEKWHYTOM uepe3
NETKUM OJIOK.

N3mepenre ko3¢ duiiieHTa TpeHHUs 0 BeJIMUKHe yIJI0BOro Kosdd@uijieHTa
3aBUCUMOCTH Frp(N).

VccnenoBanue qBrkeHUs: OpycKa M0 HaK/JIOHHOMW TIJIOCKOCTH C TepeMeHHbIM
KO3((PULIMEHTOM TPEHUSI.

N3yueHne nBW>KeHWs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépodozo mea.

Ab6comoTHO TBEpAOe Tesno. IlocTyrarenbHOe W BpalljaTelbHOE ABMXXKEHHE
TBEpLOro Tesa. MOMEHT Cu/Ibl OTHOCUTE/bHO OCU BpalleHus. Ilnedo cussbl.
CroxkeHue CWJl, IPUIOKEHHBIX K TBEpAoMY Teny. LleHTp TsbkecTu Tena.

YcnoBusi paBHOBeCUs1 TBEPZOrO TeJla.

YcroiturBoe, HeyCTOWUKBOe, Oe3pa3IMuHoe paBHOBECHe.

TexHUuyecKue YyCTPOWCTBA W TEXHOJOTUUECKHEe TMPOLeCChl: KPOHILUTEUH,
CTPOUTEJIbHBIA KPaH, peliéTuaTble KOHCTPYKLIUH.

Hdemoncmpayuu.

YcnoBus paBHOBecCHs.

Buje! paBHOBecus.

YueHuuecKuti 3kchepumeHm, siabopamopHble padbomsbl, NPAKMUKYM.

WccnenoBanve yc/ioBUM paBHOBECHUS TBEPAOrO Teja, MMEKLIEro 0Ch
BpalLleHUsI.

KoHcTpyrpoBaHye KPOHIITEMHOB U PACUET CUJT YIIPYTOCTH.

N3yueHne yCTOMUMBOCTHU TBEPAOTO TeJd, UMEIOLLEro MIoLab OMOPBI.

Tema 4. 3aKOHbI COXpAHEHUs1 8 MeXaHUKe.

NmMnysibc MaTepuaibHOM TOUKH, CUCTEMbI MaTepUabHbIX ToUueK. LleHTp Macc
CUCTeMbl MaTeprasibHbIX TOUeK. Teopema O JBWKEeHUU LjeHTpa Macc.

NMnysibC cuiibl ¥ M3MEHeHre UMITYJIbCa TeJla.

3aKOH COXpaHeHUsI UMITyJIbCa.

PeakTHBHOe [IB)KeHUe.

MomeHT uMIly/bCa MaTepyaabHOU TOUKW. [IpejcTaBneHue O COXpaHeHUH
MOMEHTAa UMITYJIbCa B LIEHTPAIbHbIX MOJISAX.

Pabora cunbl Ha MajoM W Ha KOHEUHOM IiepemelrieHuH. ['paduueckoe
npe/icTaBieHre pabOThl CUJIBI.

MONHOCTb CUJIBI.

KuHeTnyeckasi SHeprvsi MaTepuarbHOW TOUKd. TeopemMa 00 W3MeHEHUM
KMHETUYECKOU SHEPTUM MaTepualTbHOW TOUKHU.



[ToTeHIManbHble W HeTMOTeHIMa/lbHble CU/bl. [loTeHIMaNbHasE SHeprus.
[ToTeHIManbHasi SHeprusi yrnpyro geopMUpOBaHHOW MpPYKUHBI. [loTeHIManbHas
SHeprusi Tesia B OJHOPOJHOM TI'DaBUTAL[MOHHOM Iiosie. [loTeHI[ManbHas SHeprus
Tejla B TPaBUTAL[MOHHOM M0Jie OZHOPOJHOrO 11apa (BHYTpPU U BHe 111apa). Bropas
KOCMHYecCKasi CKOpOCThb. TpeTbsi KOCMUUeCKasi CKOPOCTb.

Ces3bp paboOThl HEMOTEHIMA/NbHBIX CUJI C UW3MeHEeHHWeM MeXaHW4YecKou
SHEepPrUU CUCTeMbI Tesl. 3aKOH COXPaHeHUsI MeXaHUUeCKON SHepruu.

Ynpyruve u Heyrpyrue CTOJIKHOBEHHUSI.

YpaBHeHue bepHymnu Ajs vjeanbHOW >XUAKOCTU KaK CJ/ie[ICTBHE 3aKOHA
COXpaHeHUs1 MeXaHUUeCKOU SHEepPIrUM.

TexHWyecKue yCTPOWMCTBA U TeXHOJIOTMUeCKHe MPOLeCChl: JBMKeHUe pakeT,
BOJIOMET, KOMEp, MPYKWHHBIM TMCTOJET, THUPOCKOM, (UrypHOe KaTaHue Ha
KOHBbKaXx.

Hdemoncmpayuu.

3aKOH COXpaHeHUs UMITyJIbCa.

PeakTHBHOe /IBU)KeHUe.

V3mepeHue MOLLIHOCTU CHUJIBL.

Vi3meHeHre SHeprUU TeJa MpPU COBepIleHNUU paboThI.

B3avMHbIe TmipeBpallleHUs KMHEeTUUeCKOW W TIOTeHLMa/IbHOW SHepPruul Ipu
JIeMICTBUM Ha TeJIO CUJIbI TSDKECTU U CUJIbI YTIPYTOCTH.

CoxpaHeHHe SHepruu Npy CBOOOIHOM Ta/leHUH.

YueHuuecKutl 3KcnepumeHm, 1adopamopHble padbombl, NPAKMUKYM.

V3mepeHue UMITyJ/ibCa Tejia 10 TOPMO3HOMY TYTH.

Vi3MepeHre CU/IbI TSTH, CKOPOCTU MOZETH 3/1eKTPOMOOUISS ¥ MOIIHOCTH
CUJIbI TSTHU.

CpaBHeHUe W3MeHEeHUs1 UMITyJ/IbCa TeJla C UMITYJ/IbCOM CHUJIbL.

ViccnenoBaHue coxpaHeHUsI UMITYJIbCa TIPU YIIPYTOM B3aUMO/eCTBUM.

V3mMepeHre KUHETUUECKOM SHEPTyH TeJla TI0 TOPMO3HOMY Ty TH.

CpaBHeHMe W3MeHeHHs TIOTeHI[MaIbHON SHePTUr TIPY>KUHbBI C PabOTON CHJIBI
TPeHwUs.

Onpegenenve pabOTbl CWIbI TPeHUs] TIPU ABWXKEHUU Tesa MO0 HaK/IOHHOM
TIJIOCKOCTH.

Pa3pen 3. Mosieky/isipHas (pu3nKa U TepMOAMHAMHUKA.

Tema 1. OcHO6bI MO/1€eKy/ISIPHO-KUHemu4eCcKoll meopuu.

OCHOBHBIE TIOIOKEHUSI MOJIeKYJIIpHO-KMHeTHYeckor Teopur (MKT), wux
orbiTHOe obocHoBaHue. [uddysusi. BpoyHOBCckoe aABWKeHHWe. XapakTep
JBIDKEHUsST U B3aUMO/IeCTBUS 4YaCTUL] BeljecTBa. Mofe/nid CTPOeHUs] Ta30B,
KUAKOCTeH U TBEPABIX Tel U OObsSCHEeHHe CBOMCTB BellleCTBAa Ha OCHOBE 3THX



Mogener. Macca u pasmepbl Mosekyn (atomoB). KoauuecTBO —BelrecTBa.
[TocTosiHHas ABorazpo.

TemnnoBoe paBHOBecwe. TemriepaTypa M criocobbl eé u3mepenus. Illkana
TeMmneparyp Llenscus.

Mopenb WeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUUYECKOW TEeOPUM: YaCTULIbI
rasa JJBUKYTCS XaOTAUYeCKH U He B3aUMOJeHMCTBYIOT APYT C APYTOM.

[a3oBble 3aKOHBL. YpaBHeHWe MeHjeneeBa—KaneiipoHa. AOcostoTHas
TemriepaTypa (1kasna temrepaTyp KeneBrHa). 3akoH [lanpToHa. M3omporeccs B
ujealbHOM Tra3e C TIOCTOSHHbIM KOJMYEeCTBOM BelllecTBa. ['paduueckoe
Tipe/iCTaB/IeHe U30TPOLIeCCOB: U30TepMa, M30X0pa, n3obapa.

CBsi3b  MeXJy [aBAeHWeM U Cpe/lHeM KWUHEeTUYeCcKOW SHeprueu
MOCTYIAaTe/IbHOTO TeIJIOBOTO [JBWKEHHSI MOJIEKY/l WJiealbHOro rasa (OCHOBHOE
ypaBHEHHe MOJIeKY/IIPHO-KUHETUYECKOW TeOPUU W/eaTbHOrO rasa).

CBsi3b a0CO/TFOTHOM TeMITepaTyphbl TEPMOJUHAMHUYECKON CUCTEMBI CO CPeIHeM
KUHETUUeCKOW SHepruei rMocTynare/bHOro TeII0BOr0 [IBU)KEHHUS €€ YaCTHL].

TexHUUeCKre yCTPOMCTBA M TEXHOJIOTMUECKHE T[IPOLIecChl: TepMOMeTP,
b6apomeTp, MoTyyeHrie HAHOMATePHAJIOB.

Hdemoncmpayuu.

Mopenv ABYXKeHUST YaCTUL] BellleCTBa.

Mogens 6pOYHOBCKOTO [IBUKEHUSI.

Buieopo/ivK ¢ 3arichbio peasibHOrO OPOYHOBCKOTO JIBHKEHHUS.

Huddysus >kuakocTen.

Mogens ornbita LlTepHa.

IIputskeHre MOJIeKY.I.

Mopenu KpucTaqimmyecKux peréTok.

HabsroieHue v vcciejoBaHue U30TIPOLIECCOB.

YueHuuecKuti 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

VccnepmoBaHne mporecca yCTAaHOB/IEHWS TEIUIOBOIO paBHOBECHUS TIPU
TETIJI000MeHe MeXKIy TOPSTUe ¥ XOJIOAHOM BOZOM.

N3yueHue wu30TepMHUUECKOrO mpolecca (PeKOMEHZOBAaHO WCIOJb30BaHUe
111dpoBoI labopaTopun).

V3yueHune n30XOpHOTrO MpoLjecca.

V3yueHue n306apHOro rpoiiecca.

[IpoBepka ypaBHeHUsI COCTOSTHUS.

Tema 2. TepmoduHamuka. Tensio0eble MawuHbl.

TepmoguHamuueckas (T[]) cucrema. 3asaHuve BHEIIHUX YC/IOBUM JJiA
TePMOJAWUHAMHUUeCKOU CUCTeMbl. BHelllHMe u BHyTpeHHUe napameTpbl. [lapameTpel
TePMOJWHAMUUECKOW CUCTeMbl KaK CpeJiHMe 3HauYeHWsl BeJIMUWH, OIKCHIBAFOLIUX
eé COCTOsIHMe Ha MUKPOCKOMTMYECKOM YPOBHE.



HyneBoe Hauamo TepmoauHamuku. (CamMonpoW3BO/bHAs — peJlakcalys
TePMOJMHAMUUECKOU CUCTeMBI K TeIJIOBOMY PaBHOBECHIO.

Mopens wuJeaqbHOrO Tra3a B TepMOJWHAaMUKe — CHUCTeMa YpaBHEHWM:
ypaBHeHWe MeHeneeBa—KiarelpoHa M BbIpa)KeHUWE [Ji1 BHYTPEHHEU >Hepruu.
YcnoBusi IpUMEHUMOCTUA 3TOM MOJe/U: HU3Kasi KOHLIEHTPaLUsl YaCTUL], BEICOKUE
TeMIieparypsl. BelpakeHue 111 BHyTPeHHEeM SHepPruM OJHOATOMHOIO WealbHOr0
rasa.

KBasucraTuueckue 1 HecTaTUueCKUe MpoLecChl.

OnemeHTapHasi paboTa B TepMoiiHaMuKe. Beruricsienre paboTel Mo rpaduKy
rpoLiecca Ha pV-guarpaMmme.

Temnnoriepefiaua  Kak  Croco® — WM3MeHeHWsI  BHYTPeHHel  3Hepruu
TePMOAMHAMUYECKOM  cucTeMbl 6e3  coBepiiieHWss paboTel.  KoHBekIus,
TeI/JIONPOBOJHOCTb, U3/TyUeHHe.

KomuuectBo Teruiotel. TermioéMKOCTb Tesla. YAenpHasd W MOJIIpHast
TerJIOEMKOCTU BellleCTBa. YpaBHeHWe Matiepa. Y/e/bHasi TemnsioTa CropaHusi
TOoITMBa. Pacuér KomMuecTBa TETUIOTBI TpH Teriorepeaade. IloHatve 00
anrabaTHOM TIpoliecce.

[TepBbIM 3akKOH TepMoAWHAMUKM. BHyTpeHHsia 53Heprus. KosmyecTBo
TeN0TbI W paboTa Kak Mepbl M3MeHeHWs  BHYTpeHHel  SHepruu
TePMOJAVUHAMUUECKOU CUCTEMBI.

BTtopor 3akKOH TepMOAWHAMUKM [Ji1 PaBHOBECHBIX IIPOLIECCOB: uYepe3
3a/laHHOEe PaBHOBECHOE COCTOSSHWE TepMOJWHAMUYECKOW CHUCTEeMbl TIPOXOJUT
eIMHCTBeHHas1 afitabara. A6Gco/ir0THas TeMreparypa.

BTtopori 3akKOH TepMOJWHAMMUKMU [I/I1  HEPaBHOBECHBIX  MPOL|ECCOB:
HEBO3MOYKHO TIepe/laTh TeIUIOTY OT 0oJiee XO/IOAHOTO Tesla K 0oiee HarpeToMmy 6e3
kKomrteHcaumu (Kmaysuyc). HeoGpaTMOCTb ITPHUPO/IHBIX TTPOLIECCOB.

[TpyHLMNBI 1eWCTBUSA Terly1oBbIX MaluH. KIT/I.

MakcumanbsHoe 3HaueHue KII/I. vk KapHo.

OKOJIOTUYeCKHe acCIeKThl WCMOJIb30BaHUS TEIVIOBBIX JBUraresieu. TerioBoe
3arpsisHeHre OKPY Karolllen Cpe/ibl.

TexHUUyecKre yCTPOWCTBA U TEXHOJIOTMYECKHWe TMPOLeCChl: XOJOAWIbHUK,
KOHAWLIMOHED, [IW3e/bHbIM W KapOIOpaTOpHBLIM ABUTaTeNH, TapoBasi TypOuHa,
TOJIlyyeHre CBEePXHU3KUX TeMIlepaTyp, YTWIM3alusl «TelIOBbIX» OTXO[O0B C
MCTI0/Tb30BaHKEM TerJIOBOr0 Hacoca, yTHUIU3alus 610opraHnyeckoro TOTIUBa /IS
BbIDAOOTKU «TETIOBO» U 3/IEKTPOIHEPIUH.

demoncmpayuu.

Vi3meHeHue TeMriepaTyphbl ITpU afuabaTryeckoM paciliipeHUH.

BosayiiHoe orumso.

CpaBHeHUe yZieNIbHbIX TeIJIOEMKOCTeM Bell|eCTB.



Crioco0rI 3MeHeHHsI BHyTPeHHel SHepTyu.

VccnenoBanue aguabatHOTO mpoiiecca.

KomnbroTepHbie MO/ie/Tv TeTJIOBBIX /IBUTaTeJIei.

YueHuueckuti 3KkcnepumeHm, 1a60pamopHble pabombl, NPAKMUKYM.

N3mepeHnue yaienbHOM TEMI0EMKOCTH.

WccnenoBanue nporecca OCTbIBaHUSA BellleCTBa.

VccnenoBanue aguabaTtHOro mpotiecca.

N3ydeHne B3aUMMOCBSI3M SHEPTUU MEXMOJIEKYJIIPHOTO B3aUMOJEUCTBUSA U
TeMIlepaTypbl KATIEHUS KUJKOCTEN.

Tema 3. AzpezamHbie cocmosiHus eeujecmea. Pazoebie nepexoobl.

[Tapoobpa3oBanre | KOHjeHcalus. VcrapeHue U KureHue. Yie/ibHas
TeryioTa mapoobpa3oBaHUsl.

HacebijeHHble ¥ HeHachblllleHHble Tapbl. KauecTBeHHasi 3aBUCHMMOCTb
IUIOTHOCTHU U [@BJIEHHs HACBILLIEHHOTO Tlapa OT TeMIlepaTypbl, UX He3aBUCUMOCThb
0T 00bEéMa HaChIII[€EHHOTO Tlapa. 3aBUCMMOCTb TeMriepaTypbl KUIIeHUs OT JlaB/IeHUSI
B KUJKOCTH.

BiiaxxHOCTE Bo3yxa. AGCOMIOTHAS M OTHOCHTETbHAST BJIaXKHOCTb.

TBépgoe Teno. Kpucraninueckue U amop(Hbie Tesia. AHU30TPOIMSI CBOMCTB
KpUcTta/yioB. IlynaBneHne W KpucTammM3anus. YJenbHas TeIulOTa IlIaBJIeHUS.
Cy0bsumarysi.

Hedopmariuu TBEépAoro Tena. Pactsokenue u oxatue. Casur. Mogayss FOnra.
[Ipegen ynpyrux gedopmariuii.

TersioBoe paciiiipeHue »XKUAKOCTeN U TBEPABIX Tesl, 00bEMHOE U JTMHEeNHOe
paciiMpeHre. AHTapMOHHM3M TeT/IOBbIX KojiebaHuii 4acTuI] BelllecTBa KakK MpUYMHA
TeIJIOBOTO pacClIvMpeHus Tesl (Ha KaueCTBEHHOM YPOBHe).

[Tpeobpa3oBaHuie 3Hepruu B (Pa3oBbIX Mepexofax.

YpaBHeHHe TerioBoro HanaHca.

[ToBepxHOCTHOE HaTsbkeHWe. Ko3(h@uieHT MOBEepXHOCTHOIO HAaTSHKEHUS.
Kanunnspheie siBnenus. [laBneHue noj UCKPUBAEHHOM MOBEPXHOCTBIO XKUAKOCTH.
®opmyJia Jlaruiaca.

TexHuueckre yCTPOWCTBA U TEXHOJIOTMUECKHWe TMPOLIeCChl:  >KUAKHE
KPUCTaJ/I/Ibl, COBDEMEeHHbIe MaTepuasbl.

demoncmpayuu.

TenioBOe pacuvpenue.

CBoWCTBa HaCBII[eHHbIX MAapOB.

Kurienue. KurieHue 1ipy NOHWKEHHOM [1aB/I€HUH.

N3mepeHue Crsibl TOBEPXHOCTHOTO HATSKEHUS.

OnBbIThI C MBUIbHBIMU TJIEHKAMU.

CMmauuBanue.



KanunnspHelie siBneHusI.

Mopenu HeHbFOTOHOBCKOMW JKUJKOCTH.

Crioco6bl U3MepeHus BJIaXKHOCTH.

WccenoBaHye HarpeBaHus U IJ1aB/IeHUs] KPUCTA/I/IMYECKOro BelecTsa.

Bunpl gedopmarimii.

HabsrojeHue MasbIix gedopmariuii.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

V3yueHure 3aKkOHOMEPHOCTeU UCIIapeHust KUJKOCTEM.

N3mepeHue yzielbHOM TEMJIOTHI T/1aB/I€HUS JIb/IA.

W3yueHne CBOMCTB HACBILL[EHHBIX M1apPOB.

V3mepeHure abCOMIOTHOM B/IaKHOCTH BO3/lyXa U OLIEHKA MacChbl TMapoB B
TIOMeLL[eHHUH.

N3mepeHuie Ko3pduieHTa MOBEPXHOCTHOTO HATSPKEHUSI.

N3mepenune moaysis FOHra.

VccnenoBanve  3aBUCMMOCTU  AiepopmaliuM  pe3uMHOBOro obpasiia  oT
TIPU/IO’KEHHOU K HEMY CHJIBI.

Pa3pgen 4. JneKTpoguHaMHUKa.

Tema 1. Dnekmpuueckoe nove.

OnekTpu3alys Te/l W e€ MpOosiBIeHUs. OJIeKTpU4ecKud 3apsii. [IBa Buja
JIEKTPUYECKUX 3apsAfoB. [IpOBOJHUKM, [AUIIEKTPUKA U TIOTYTIPOBOJHUKMU.
O/eMeHTapHbIA 37IeKTPUYECKUM 3apsi[l. 3aKOH COXPaHEHUs! >SJIEKTPUYECKOro
3apsza.

BsaumopeiictBue 3apsizioB. TodeuHsble 3apsiibl. 3aK0H KysioHa.

OnekTpuyeckoe nose. Ero fericTere Ha 37eKTpUUeCKre 3apsi/bl.

HamnpspkéHHOCTD ~ 3/1eKTpUUecKoro  mosiss.  [IpoOHbIA  3apsn.  JIuHuu
HarpspKEHHOCTH 3JIEKTPUUeCKOoro 1ossi. OJHOPOgHOe 371eKTPUYeCcKoe IoJie.

[ToTeHLMANBHOCTL 3JIEKTPOCTATUUECKOIO T10/isl. Pa3HOCTH IMOTEHLUaoB U
HarnpsbkeHue. IloTeHuuanbHass SHeprusi 3apsfia B 3JIeKTPOCTAaTUYECKOM I10JIe.
[ToTeHuMan 3neKTpocTaTiueckoro nosisg. CBsA3b HaNpsUKEHHOCTU TOJIST M PA3HOCTU
MOTEHLWA/IOB U1  3JIEKTPOCTAaTUUeCKOro mMoJig (Kak OJHOPOJHOrO, TakK M
HeOZJHOPO/JHOT0).

[TpyHLMN Cynepno3uLMU 3/IeKTPUUECKUX TT0JIe.

[Tone ToueuHoro 3apsiza. [lone paBHOMepHO 3apsbkeHHOU cdepsl. [lone
PaBHOMEPHO 3apsbKeHHOTO T0 00béMy Iapa. [lose paBHOMEpPHO 3apsbKeHHOM
OeckoHeyHOM TM/IOCKOCTA. KapTWHBI NMHUNA HamNpsyKEHHOCTH STHUX ToJield U
9KBUIOTEHI[MA/IbHBIX TOBEPXHOCTEM.

[IpOBOAHMKH B 3/7IEKTPOCTAaTUUYECKOM I10J1€. Y C/IOBHE PABHOBECHS 3aps/IOB.

OvsnekTpyku B 3/IeKTPOCTaTUYECKOM  TOJIe. [NvsnekTpruueckas
TIPOHUL[AeMOCTh BellecTBa.



KonpeHcaTop. D/1eKTPOEMKOCTb KOHZEHCATopa. DJeKTPOEMKOCTh TIJIOCKOTO
KOH/IeHCaTopa.

[TapannensHoe coejuHeHMe KOHAeHCAaTOPOB. [loc/iejoBaTeibHOE COeMHEHHE
KOH/IEHCaTOPOB.

OHeprus 3apsuKeHHOT0 KOHZeHcaTopa.

[ Br>KeHMe 3apsyKeHHOU YaCTULIbl B OJHOPOJHOM 3J/IEKTPUUECKOM TI0JIe.

TexHUUyeCcKre YCTPOWCTBA M TEeXHOJIOTMYECKHWe TMPOLIeCChl: 3eKTPOCKOI,
3JIEKTPOMETpP, 3JIeKTPOCTaThyecKasl 3alluTa, 3a3em/ieHue 3/IeKTPOnpruOopoB,
KOH/leHCcaTophbl, reHepaTop Bau e I'paada.

Hdemoncmpayuu.

Y CTpOUCTBO M MIPUHIIMIT [IeMCTBUS 3/1eKTPOMeTpa.

DeKTpUUeCKoe MoJie 3apsKeHHBIX 1IapUKOB.

DeKTpUUeCcKoe 1oJie JBYX 3apsUKeHHBIX T/IaCTHH.

Mopensb a/eKTpocTaTudyeckoro redeparopa (Ban ge ['paada).

IIpoBOAHUKU B 3/1€KTPUYECKOM I10JI€.

DneKTpocTaThyecKkas 3allura.

Y CTpOUCTBO U AeCTBYUe KOHAEHCAaTOPa MOCTOSHHOU U MePeMeHHOM MKOCTH.

3aBUCMMOCTb  3JIEKTPOBMKOCTH TJIOCKOTO KOHJeHcaTopa OT IUIoLajuv
TJIaCTHH, PACCTOSTHUSI MEXXY HUMU U [IN3JIEKTPUUYECKOW TTPOHUIIaeMOCTH.

DHeprus 371eKTPUUeCKOro T0JIs 3apsUKeHHOr0 KOHZeHcaTopa.

3apsika ¥ pa3psijka KOHZieHCcaTopa yepe3 pe3nucTop.

YueHuuecKutl 3KcnepumeHm, 1adopamopHble padbombl, NPAKMUKYM.

OLieHKa Cy/1 B3aUMO/IeHCTBUS 3apsPKEHHBIX TeJl.

HabtroieHue nipeBpaliieHyst SHEPryUH 3apsPKeHHOTO KOH/IeHCAaTopa B SHEPTHI0
V3JIy4YeHHUs1 CBETOAUO/A.

W3yueHne npoTeKaHus TOKA B LU, COAepKalliel KOHJeHCaTop.

Pacnipenienenve pa3HOCTHU TIOTEHLMa/I0B (HampsKeHus) rpu
10CJIeJ0BaTe/IbHOM COeJMHEHUY KOH/IeHCAaTOPOB.

WccnenoBanue paspsifia KOHJEHCATOpa Yepe3 Pe3ncTop.

Tema 2. IIocmosiHHbIll 3/1eKMpu4ecKutl mok.

Cwua Toka. [TocTossHHBIN TOK.

YcnoBusi CylleCTBOBaHUSI MOCTOSIHHOTO 3/IEKTPUUECKOTO TOKa. VICTOUHUKU
Toka. Hanpspkenue U u 3/IC €.

3akoH Oma /jj11 yyacTKa LielHu.

OneKTpruYecKoe COMNPOTHUBJ/IEHUE. 3aBHCHUMOCTD COMNPOTHB/IEHUS
O/IHOPOJHOTO TMPOBOJHMKA OT €ro [JWHbI U TUIOLIQIA TIOMEepPeYHOro CeueHwUs.
Y nenpHOE CONPOTHBIIEHUE BeLeCTBa.

[TocnepoBaTenpHOE, Napayie/ibHOe, CMeLIaHHOe COeJUHEHHEe TPOBOJHUKOB.
PacuéT pa3BeTB/IEHHBIX 3/IeKTpUUecKux lierneut. [IpaBuna Kupxroda.



Pabora asekTpuueckoro Toka. 3akoH [xoyns—JleHiia.

MONHOCTE 3/IEKTPUYECKOro TOKAa. TeryioBag MOLHOCTb, BbIZessieMas Ha
pesucTope.

OC u BHyTpeHHee COMNPOTUBJ/IEHWE MCTOYHMKA TOKa. 3akoH Oma s
MOHOU  (3aMKHYTOM) 3JIEKTPUYECKOW 1erud. MOIJHOCTE MCTOUHMKA TOKa.
KopoTtkoe 3ambikaHue.

KonzeHcaTop B 1jernu nNoCTOsTHHOTO TOKa.

TexHUUyeckue yCTPOMCTBA M TeXHOJOTUUECKHe TMPOLIeCChl: aMIlepMeTp,
BOJIbTMETP, PEOCTaT, CUETUMK JIEKTPUUYECKOU SHEPIUN.

Hdemoncmpayuu.

N3MepeHue CUJIbI TOKA M HalPsSKEHUS.

NccnenoBanre 3aBUCMMOCTU CWIbl TOKA OT HAlpsUKeHUs [Jis Pe3rcTopa,
JIaMITbl HAKaJIMBaHUS U CBETOAMOA.

3aBUCHMMOCTb COTIPOTUBJ/IEHWS LIWIMHAPUYECKUX TPOBOJAHUKOB OT [JIVHBI,
TI/IOLLIA/IN TTOTIePeYHOr0 CeueHus U MaTepuarna.

NccnenoBanue 3aBUCMMOCTU CUJIBI TOKA OT COTIPOTHBIIEHUS TIPU TOCTOSTHHOM
HarpsUKeHUH.

[Tpsimoe usmepenue 3/]C. KopoTKoe 3amMbIKaHUe rajJibBAHUUECKOTO 3JIeMeHTa
Y OLIeHKa BHYTPEHHEr0 COTMPOTUBJ/IEHHS.

CriocobbI coefiHeHUs ICTOYHUKOB ToKa, I/1C baTapeii.

WccnenoBanre pasHOCTH TMOTEHLMATIOB MEXAY IMO0CAMU MCTOYHUKA TOKa
OT CWJIbI TOKA B LIETIN.

YueHuuecKuli 3KkcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

WccenoBaHye CMeIIaHHOIO COeJMHeHUs Pe31CTOPOB.

N3mepenue yZielbHOTO COMPOTUB/IEHNS IPOBOJHUKOB.

WccnenoBaHre 3aBMCMMOCTA CWIbl TOKA OT HaNpsDKEHUs [JI  JIaMITbl
HaKa/IMBaHUs.

YBenuueHue rpejiesnia u3mMepeHus: amrnepMerpa (BoJIbTMeTpa).

N3mepenure D/1C 1 BHYTPEHHEr0 COMPOTUB/IEHUSI UCTOYHMKA TOKa.

Nccneposanne 3aBucumoctd 3/JC raibBaHMUeCKOro 3jieMeHTa OT BpeMeHU
TIPY KOPOTKOM 3aMbIKaHWH.

WccnenoBaHve pasHOCTY IOTEHLIMATIOB MeXAY I10/H0CaMU MCTOYHUKA TOKa
OT CWIbI TOKA B LIETIN.

WccnenoBanne 3aBUCUMOCTH M0JIE3HOW MOLLIHOCTA MCTOYHMKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku @ paznuuHbix cpeoax.

OneKTpuueckass TPOBOJAUMOCTb  pa3/MYHBIX  BeL[eCTB.  JDJIEKTPOHHAas
NPOBOUMOCTb TBEPABIX MeTa//IOB. 3aBUCHMOCTb COIPOTUBJIEHUS] METAas/uIOB OT
TemnepaTypbl. CBepXIpOBOAUMOCTb.



OIeKTpUUeCKU TOK B BakyyMe. CBOMCTBA 3/IEKTPOHHBIX ITyYKOB.

[TonynpoBoJHUKWY. CobcTBeHHast M [OpUuMecHasg  IPOBOAUMOCTb
MoJIynpoBOJHUKOB. CBOMCTBa p—n-Tiepexo/a. [1o1yrnpoBogHUKOBBIe TIPUOOPHI.

ONeKTpUYeCKU TOK B 3JIEKTPOIMUTAX. OJEKTPOJUTHYECKas AUCCOLMAaLs.
OsiekTposin3. 3akoHbl Papajes /i 3/1eKTPo/Ir3a.

DJIeKTpUUYeCKUd TOK B ra3ax. CamoCTOSITe/IbHbIM W HEeCaMOCTOSITe/IbHBIN
pa3psz. Pa3smyuHbie TUIIBI CAMOCTOSATE/BHOIO pa3psga. Momnnus. [1na3sma.

TexHUUeCKHe YCTPOMCTBA W MpPaKTUUeCKOe IpHMEHeHHe: rasopaspsijHble
JlaMIibl, 3JIEKTPOHHO-/ydeBasi TpPyOKa, TIOMYTIPOBOJHUKOBBIE TMPHOOPHBI: U0/,
TPaH3UCTOpP, (OTOAMOJ, CBETOAMO/, TrajdbBaHWKA, pa(pUHUPOBaHUE MeHu,
BbITJIaBKA aTFOMUHUS, 3/IEKTPOHHAs! MUKPOCKOMHUSI.

demoncmpayuu.

3aBUCHMMOCTb COTIPOTUBJIEHUS] METAJ/VIOB OT TeMIIepaTyphl.

[1poBOAMMOCTB 371EKTPOJIUTOB.

3aKOHbI 371eKTposin3a Papazes.

VickpoBoM paspsj ¥ IPOBOJYMMOCTb BO3JyXa.

CpaBHeHue NMPOBOAMMOCTH METaJIJIOB Y TTOTYTIPOBOJHUKOB.

OJHOCTOPOHHSAS TPOBOAUMOCTE JUO/A.

YueHuuecKuti 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

HabnromeHue a1ekTposii3a.

N3mepeHue 3apsizia OTHOBAJIEHTHOT'O MOHa.

WccnenoBaHne  3aBUCMMOCTM  COTNIPOTHBJIEHMSI ~ Te€PMOpPe3WCTOpa  OT
TeMIiepaTyphl.

CHATHe BOJIbT-aMIIePHOW XapaKTEePUCTUKU JUO/A.

dusnvyecKum NpPakTUKYyM.

Crioco6bl n3MepeHus: PU3NUeCKUX BeTMUMH C MCIIO/b30BaHUEM aHAI0rOBbIX
1 IU(PPOBLIX U3MepUTEeNbHBIX TPUOOPOB U KOMITbIOTEPHBIX [JaTUYMKOBLIX CHUCTEM.
AGCOMOTHBIE M OTHOCUTE/bHBIE TIOTPEITHOCTH W3MepeHr (PU3nuecKruX BeJUUUH.
OLueHKa rpaHuL] MOTPeLIHOCTEMN.

[IpoBeneHre  KOCBEHHBIX U3MEPEHWUU, WCCAeJOBAaHUM  3aBUCUMOCTEU
bu3nuecKux BeJIMUWH, TIPOBepKa TMpe/oyKeHHbIX TuroTte3 (BbIOOp u3 pabor,
OMMMCAHHBIX B  TeMaTUYeCKWX  pasfenax «YUeHWYeCKUWd  SKCIIePUMEHT,
nabopaTopHbIe pabOThI, IPAKTHKYM» ).

MexnpeaMeTHbIe CBSI3H.

N3yuyenne Kypca ¢usuku yriaybnénHoro ypoBHs B 10  kiacce
OCYLLIECTBJISIETCSI C YUETOM COJeprKaTe/IbHbIX MeKIIpeJIMETHBIX CBSI3ed C KypcaMu
MaTeMaTUKH, OM0J/IOTHH, XUMIUH, reorpaduu U TeXHOIOTHH.

MesicnpedomemHble noHsiMus1, C8513AHHbIE C U3yYeHUeM Memoo08 HaAyyH020
NO3HAHUSA: sIBJIeHWe, Hay4HbId (DaKT, ruroTesa, (r3uueckass BeIWUYMHA, 3aKOH,



Teopusi, HaO/MO/ieHHe, SKCIIepUMEHT, MOJleJTMpOBaHue, MOJe/b, W3MepeHue,
TIOTPELIHOCTY W3MepeHU, W3MepuTeibHbIe MPUO0PHI, LIUPpoBasi 1abopaTopusi.

Mamemamuxka: pelieHde cucTeMbl ypaBHeHWM. JIuHeWHasi (QyHKLuS,
napabosna, rurep6osia, Uux rpaduku U cBolcTBa. TpUroHoMeTpuueckue QyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOe TOXAECTBO.
BekTopbl 1 KX TIPOEKIMK Ha OCHA KOOP/IMHAT, CI0)KeHNEe BeKTOPOB.

Buosozusa: MexaHWueckoe JIBW)KEHHEe B XKMBOU Mpupoge, auddysus, ocMoc,
TeryIo0OMeH >KUBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HeHHe OKDPYXKAloLel Cpefpbl,
yTUIM3alisi OMOOpraHMUeCKOTO TOIIMBA /i1 BBIPAOOTKU  «TEIUIOBOW» U
3JIeKTPO3HEPTHH, TIOBEPXHOCTHOE HATsPKeHUe U KalU/UISIpHbIe SIBJIEHUS B TIPUPOJE,
3JIEKTPAYECKUE SIBIEHUS B JKUBOU MPUPO/IE.

Xumus: [UCKpeTHOe CTpPOeHHe BellecTBa, CTPOEHHWe aTOMOB M MOJIEKYJ,
MOJIb BeIlleCTBa, MOJIIpHasi Macca, IoJlydeHHMe HaHOMAaTepuasioB, TerJiOBbIe
CBOMCTBA TBEPABIX TeJl, XUAKOCTEN U ra3oB, XUAKHE KPHUCTasUIbl, 3/IeKTPUUYECKHEe
CBOMCTBA MeTaJIJIOB, 3JIEKTPOJIUTAYECKAsS AUCCOLMALINS, raJibBaHUKa, 3JIeKTPOHHAs
MUKPOCKOITHSI.

TI'eozpagpus: Bna>xHOCTb BO3/1yXa, BeTPbl, 6apoMeTp, TepMOMETP.

TexHonoz2us: tipeobpa3oBaHve ABWKEHHM C UCIIO/b30BaHUEM MeXaHU3MOB,
YU4ET CyXOrO M JKMAKOTO TpPEeHUs] B TeXHUKe, CTaTUYeCKHMe KOHCTPYKLIUU
(KpOHLUTENH, peliéryaTble KOHCTPYKL[MHM), MCII0/Ib30BaHUE 3aKOHOB COXPaHEHHUs
MeXaHUKU B TeXHUKe (TMPOCKOI, BOJOMET U Apyrue), ABUTaTe/lb BHYTPEHHEro
CropaHusi, TlapoBasi TypOuHa, ObITOBOM XOJOJU/IbHUK, KOHAULIMOHED, TeXHOJIOTUU
MOJIyYeHUs] COBPEMEHHBbIX MaTephajioB, B TOM UHMC/JI€ HaHOMaTepuajioB, W
HAHOTEXHOJIOTUH, 37IeKTPOCTaTUUecKasi 3allluTa, 3a3eM/IeHHe 3JIeKTpPOnpruOOpOB,
ra3opa3spsiiHble JIaMITbl, TI0/TyTIPOBOJHUKOBBIE TPUOOPHI, ralbBaHUKa.

11 KJTACC

Pa3pen 4. JnekTpoaguHaMHKa.

Tema 4. MazHumHoe novie.

B3avmogelicTBMe TOCTOSIHHBIX MArHUTOB M TPOBOJAHUKOB C  TOKOM.
MarauTtHoe T1i071e. BeKTOp MarHMTHOM HWHAYKUMW. [IpyHUMO Cymneprio3uyyu
MarHUTHBIX M0Jield. JIMHUM MarHUTHOW UHAYKLIWU.

MarHuTHOe 1oJie TIPOBOJAHMKA C TOKOM (MPSIMOrO MPOBOJHUKA, KaTyLIKU U
KPYroBOro BUTKa). OmnbIT Jpcresa.

Cuna Amriepa, eé HaripaB/ieHUEe U MOJY/Ib.

Cuna JlopeHlija, eé HarpaB/ieHUe U MOAY/ib. [IBr>KeHre 3apsKeHHOM YaCTHULIbI
B OZTHOPOTHOM MarHUTHOM I1o/1e. PaboTa cuibl JIopeHria.

MaruuTHoe 110J1e B BelljecTBe. @DeppoOMarHeTHKH, rapa- v JramMarHeTUKU.



TexHUueckue yCTPOWCTBA W TeXHOJOTMUYeCKHWe TpOLeCChl: MpHUMeHeHUe

TTOCTOSTHHBIX MarH1TOB, 5J1eKTPOMarHuTOB, TeCTep-MyJIbTUMETP,
3/IeKTPOZIBUTaTe/b SIKOOU, YCKOPUTEIU 3/ieMeHTapHbIX YaCTHII.
demoncmpayuu.

KaptuHa  /WMHWMW  WMHAYKOWMM ~ MarHATHOTO MO/ TIOJIOCOBOTO U
TI0/IKOBOOOPA3HOT0 MOCTOSIHHBIX MarHUTOB.

KapTuHa MHUI MarHUTHOW UH/IYKLIMM M0JIs IJTMHHOTO MPSIMOTO TIPOBO/IHUKA
Y 3aMKHYTOI'0 KOJIbLIEBOT'O MIPOBO/JHMKA, KATYILIKHA C TOKOM.

B3anmogelicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBre cunbl JIopeHLja Ha MOHBI JIEKTPO/IUTA.

HabroieHue IBWKEHUS TTyUKa 3/IeKTPOHOB B MarHUTHOM TIOJIe.

[TpuHLMNO JeUCTBUS 3/1eKTPOU3MEDPUTETBHOTO nipubopa
MarHUTO3/1eEKTPUYECKOU CUCTEMBI.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

NccnepoBanre MarHUTHOTO T10J151 [TOCTOSTHHBIX MarHUTOB.

WccnenoBaHue CBOWMCTB (peppOMarHeTUKOB.

WccnenoBanne 1eUCTBYS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl Amrepa.

N3yueHure 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKaA.

OrnpefienieHe MarHUTHOW UHAYKLMY Ha OCHOBE MU3MepeHHs CUIbl AMrepa.

Tema 5. D1eKmpomazHUMHASA UHOYKYUSL.

SIBeHre 5/IeKTPOMarHUTHOW WHAYKUMM. [IOTOK BeKTOpa MarHUTHOU
vHayKimu. OJC MHAYKUMM. 3aKOH 3/7eKTPOMarHMTHOM WHAyKUuu Papajesi.
Buxpesoe ssiektpudeckoe rosie. Toku @yko.

OAC UHAYKUMM B NPOBOJHUKE, ABWXKYILEMCA B OJHOPOJHOM MAarHWUTHOM
Tosie.

ITpaBusio Jlenua.

NupyktuBHOCTh. KaTyllka WHAYKTUBHOCTA B LIeMM TMOCTOSHHOTO TOKA.
Asnenve camouHaykuuu. 31C caMOMHAYKLIUU.

OHeprusi MarHUTHOTO TOJI KaTYLLIKK C TOKOM.

OJ1eKTPOMarHyuTHOe I10J1e.

TexHUuyecKre yCTPOMCTBA Y TEXHOJIOTMYECKHe TIPOLIeCChl: WUHAYKLMOHHAs
1eyb, COJIEHOM/, 3allUTa OT 3/IeKTPU3aLMX TeJl TIPU JBWKEHUM B MAarHUTHOM I10J1e
3eM/iu.

demoncmpayuu.

HabsroieHue siB/ieHUsT 37IeKTPOMarHATHOW UHAYKITUH.

NccnepoBanne 3aBucumoctd IOJC MHAYKUMM OT CKOPOCTHM W3MEHEeHUs
MAarHMTHOT'O MOTOKa.



IIpaBusno Jlenua.

[TageHre MarHUTa B a/IFOMUHHEBOM (MeIHOI) TpyOe.

SIBneHre CaMOUHIYKIIUM.

NccnenoBanue 3aBucumMocty D/JC caMOWHAYKI[MKA OT CKOPOCTH U3MeHEeHUs
CUJIbI TOKA B 1[eTTH.

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

WccnenoBanue siBfieHUs 3/IeKTPOMarHUTHOW WH/YKIIWU.

OrnpeiesieHrie UHAYKI[UW BUXPEBOTO MarHUTHOT'O TIOJIS.

WccnenoBaHue siB/ieHUs] CAMOUHAYKLIUU.

C6opka Mo/iesi1 371IeKTPOMarHUTHOTO TeHepaTopa.

Pa3pen 5. Kosie0anusi ¥ BOJIHBIL.

Tema 1. Mexanuueckue Kos1e0aHusl.

KonebarenbHast cructema. CBoOO/HBIE KOJIe0aHUS.

['apmonuueckre kosiebaHus. KuHemaTuueckoe U JUHaAMHUeCKOe OIMMCaHue.
OHepreTUyeckKoe OrvcaHue (3aKOH COXpaHeHHUsI MeXaHWueCKOW 3Hepruu). BriBoj
JUHAMHUECKOTO OIMMCaHHsI TapMOHMUECKUX KOJIe0aHWM U3 X YHEPreTUUecKoro H
KUHEeMaTUUeCKOro OTMCaHUSI.

Amvruiityzna U dasa Kosebanuii. CBsI3b aMIUIMTYAbl KOeOaHUA HCXOJHOM
BeJIMUMHBI C aMITTUTYJaMU Kojie0aHHWM eé CKOPOCTH U YCKOPEeHHUSI.

[Tepviogx, u uactota Kojiebanuii. Ilepwof; MasbIx CBOOOJHBIX KOJieOaHMM
MaTeMaTUueCKOro MasiTHUKa. Ilepuos CBOOOAHBIX KojebaHUN MPY>KUHHOTO
MasiTHUKaA.

[ToHsiTHe 0 3aTyxarolux Konebanusx. BeiHyXZieHHbIe KoiebaHus1. Pe3oHaHC.
Pe3oHaHcHass KpuBas. BivsHMe 3aTyxaHusi Ha BUJI Pe30HAHCHOW KPUBOIA.
ABTOKO/E0aHUS.

TexHUUeCcKue yCTPOMCTBA U TeXHOJOrMYecKue TMpoLiecChl: METPOHOM, Yachl,
Kauesu, My3blKa/JbHble MTHCTPYMEHTHI, cercmorpadg.

demoncmpayuu.

3anuch KosiebaTeTbHOTO [IBYKEHUS.

Habsro/ieHre He3aBUCMMOCTH Mepro/ia MasibIX KosiebaHWi Tpy3a Ha HUTH OT
aMTIITUTYIbI.

ViccnemoBaHue 3aTyXaroMmUX KoyieOaHW ¥ 3aBUCHUMOCTH TTePHo/ja CBOOOTHBIX
KosiebaHUt OT COTIPOTHB/IEHUS.

WccnemoBanne KosiebaHWM Tpy3a Ha MAaCCUBHOW TIPY)KWHE C  1IeJIbIO
dbopmupoBaHus TpeZicTaBIeHU 00 uieanbHON MO/Ie/Ti TIPYKUHHOTO MasiTHUKA.

3aKOH COXpaHeHUs1 JHePTUH TP KoJieOaHUSIX TPy3a Ha MPYKUHe.

ViccnemoBaHye BBIHYK€HHBIX KOJIeOaHUM.

Habmtomenne pe3oHaHca.

YueHuuecKuti 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.



V3mepeHue meproja CBOOOAHBIX KoO/ieOAaHWM HUTSHOTO W TIPY>KUHHOTO
MasiTHUKOB.

V3yyeHure 3aKOHOB /IBU)KEHHSI Tesla B X0/ie KojiebaHui Ha YTIpyroM Io/iBece.

N3yueHne ABMKEHUSI HUTSTHOTO MasiTHUKA.

[Tpeobpa3oBaHre YHePTUU B TIPYKUHHOM MasiTHUKE.

VccnenoBanue yObIBaHUS aMIUIMTY/IbI 3aTYXarOIINX KoieOaHMiA.

VccnenoBaHue BbIHYK€HHBIX KOJIeOaHUM.

Tema 2. DnekmpomazHumHbie Ko1e0aHusl.

KonebaTenbHbiii KOHTYp. CBOOOJHBIE 23/IeKTPOMAarHUTHBIE KoJjiebaHUsS B
uiealbHOM KosiebaTenbHOM KOHType. ®opmyna TomcoHa. CBsi3b aMIUIUTY/IbI
3apsifia KOHJeHcaTopa C aMIUIMTY /10 CU/IbI TOKa B KosiebaTe/IbHOM KOHTYPE.

3aKOH COXpaHeHUs SHEePTUH B HZieabHOM KoJiebaTeslbHOM KOHTYPe.

3aryxaroiue 3J1eKTPOMarHUTHbIE KosebaHusl. BoeiHy)X]eHHbIE
3/IeKTPOMAarHuTHbIe KoJjieOaHwUs.

[lepemeHHBIM TOK. MOILJHOCTh TII€PEMEHHOTO TOKAa. AMIUVIMTYJHOE U
JIeMCTBYIOL[ee 3HAayeHWe CWIbl TOKA W HaNpsyKeHWs TPU pas3/InuyHOu (opme
3aBMCHAMOCTU MePEMEHHOr0 TOKA OT BPEMEeHH.

CuHycoWJanbHbId TIepeMeHHbIM TOK. Pe3ucTop, KOHJEHCAaTop U KaTyllKa
VIHIYKTUBHOCTU B LlelIM CUHYCOUJA/IILHOIO MepeMeHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHC HanpspkeHWH.

WpeanvHblii  TpaHcdopMmaTtop. IIpon3BoACTBO, Tepefaua W TOTpebsieHue
37IeKTPUYECKOU SHEPTUM.

OKOJIOTUYeCKWe PUCKA TIpU TPOM3BOJACTBEe 3JIeKTpo3Hepruu. KynbTypa
VICTI0JIb30BaHUS 3JIEKTPOIHEPTHHU B ITOBCEJHEBHOM YKU3HHU.

TexHUUyeCcKre yCTPOWCTBA W TEXHOJIOTUUECKHe MPOLeCChl: 3JIeKTPUUeCKUN
3BOHOK, TeHepaTop NepeMeHHOr0 TOKa, JIMHUY 37IeKTporepesay.

demoncmpayuu.

CB000/IHBIE 3/IEKTPOMAarHUTHbBIE KOiebaHUs.

3aBUCHMOCTb YaCTOThI CBOOOIHBIX KOieOaHUi OT MHAYKTUBHOCTH M EMKOCTU
KOHTYpa.

OcLu/iorpaMMBbl 3/1eKTPOMarHUTHBIX KosiebaHui.

['eHepaTop He3aTyXaroIUX 3/IEKTPOMAarHUTHBIX KOjieOaHHUH.

Mopgenb 3/1eKTPOMarHUTHOTO TeHepaTopa.

BbIHyXZIeHHble CUHYCOU/aTbHble KoyieOaHUs.

Pe3ucrop, Karyllika MHIYKTUBHOCTM U KOHJEHCATOp B LielM IepeMeHHOro
TOKa.

Pe3onHanc mnpu mnociefoBaTelbHOM COEIUHEHWH pe3UCTOpPa, KaTyLIKU
VIHIYKTUBHOCTHY Y KOHJIEHCATOpa.

Y CTpOUCTBO M MIPUHIIMII [IelCTBUSI TpaHC(opMaTtopa.



Moienb TUHUM 3/1eKTPOTIepejaum.

YueHuuecKuti 3KcnepumeHm, 1adopamopHbie pabombl, NPAKMUKYM.

N3yuenune TpaHchopmaTopa.

ViccnenoBaHve mepeMeHHOIO TOKAa uepe3 I0C/Ie[0BaTe/NbHO COeAUHEHHBIE
KOH/IEHCaTOop, KaTyIKy ¥ Pe3UCTOp.

HabsroieHue 3/1eKTPOMarHUTHOTO Pe30HaHCa.

VccnenoBanue paboThl MCTOUHMKOB CBETA B LieNY IlePeMEeHHOT0 TOKa.

Tema 3. MexaHuueckue u 3/1eKmpoMazHUIMHble 60/IHbl.

MexaHruecKrue BOJIHBI, YC/IOBUS WX PpacrpocTpaHeHus. [lomepeuHbie u
NIpOZI0/IbHBbIe BOJIHBL. [lepuof, CKOpPOCTb pacrpoCTpaHeHHsi W [/IMHAa BOJIHBI.
CBolicTBa MexaHWUeCKHWX BOJIH: OTpa)keHWe, TIpesioMjieHue, WHTepdhepeHIus U
Av(pakuys.

3ByK. CKOpoCTb 3ByKa. ['(pOMKOCTb 3ByKa. BricoTa ToHa. Tembp 3ByKa.

[ITymoBoe 3arpsi3HeHHe OKpY Katolleil cpeibl.

ONeKTPOMarHUTHbLIE BOHBI. Y CJIOBUSI U3MyUeHUsI 3/IeKTPOMarHUTHBIX BOJIH.
B3auMHast opveHTalisi BEKTOPOB B 3/IeKTPOMarHUTHOM BOJTHE.

CeoiicTBa  2/IEKTDOMarHUTHBIX ~ BOJH:  OTpa)KeHHe,  TpeioMJIeHue,
rosisipy3anys, uHTepdepeHLys U AU paKLys.

[ITkama 3/71eKTPOMarHUTHBIX BOJIH. [IpriMeHeHUe 3/1eKTPOMarHUTHBIX BOJIH B
TeXHUKe U ObITY.

[TpUHLIATIBI paZIMOCBS3U U TeleBUIeHHs. PaironoKariysl.

DeKTpPOMarHWTHOe 3arpsisHeHre OKpY Karollel cpefpbl.

TexHUUecKue YCTPOWCTBA U TMpaKTHMUeCcKoe TMpUMeHeHHe: MYy3bIKalbHbIe
WHCTPYMEHTbI, pajiap, paZJuoNpUéMHUK, TeJIeBU30p, aHTeHHa, TesieoH, CBY-reus,
yJ/IbTPA3ByKOBAasi IMarHOCTHKA B TEXHUKe U MeINLIVHE.

Hdemoncmpayuu.

Obpa3oBaHue U paclpoCTpaHeHue MoIepeyHbIX U MPO/0/IbHBIX BOJIH.

Kosebtolrieecst Tesio Kak UCTOYHUK 3BYKa.

3aBUCHMOCTD [I/TUHBI BOJTHBI OT YaCTOThI Ko/iebaHuH.

HabsroieHre oTpaykeHus U MpeioM/IeHUsI MeXxaHUUeCKUX BOJTH.

Habmtopenue natepdeperiiyy v Audpakiiii MeXaHUUeCKHUX BOJIH.

AKyCTHUYeCKUU pe30HaHC.

CBoiicTBa yabTpa3ByKa U ero IIpyuMeHeHue.

HabsnrofieHre CBs3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYAON U
YacTOTOM KoiebaHuM.

VccnenoBanve  CBOWCTB — 9/€KTPOMarHUTHBIX  BOJIH:  OTpakeHHe,
TipesioMJIeHHe, TTo/Ispr3aLivs, Audpakiys, nHTepdepeHIys.

OO6Hapy>keHre UHPPAKpaCHOTO U y/IbTPaprOIeTOBOTO U3MTyUeHHiA.

YueHuuecKuti 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.



N3yueHne napameTpoB 3BYKOBOM BOJTHBI.

N3yueHne pacnpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPaHCTBe.

Tema 4. Onmuka.

[IpsiMosiHelHOe pacripoCTpaHeHue CBeTa B OJHOPOJHOM cpefe. JIyu cBeTa.
ToueuHbIl UCTOYHHUK CBeTA.

OTpakeHre cBeTa. 3aKOHBbI OTpakeHHUsI cBeTa. ITocTpoeHne M300pa>keHUH B
M710CKOM 3epkase. Cepuueckue 3epKasa.

[TpenomeHuve cBeta. 3aKOHbBI TIpe/IoMIeHUs cBeTa. AOCOJIIOTHBIN TTOKa3aTeb
ripesiomsieHUs1. OTHOCUTE/IBHBIU TTOKAa3aTe b npeyioM/ieHrs. [T0CTOsTHCTBO 4acTOThI
CBeTa U COOTHOLIEHWE [JIMH BOJIH TpPU Iepexo/ie MOHOXPOMAaTHUYeCKOro CBeTa
yepes rpaHuL]y pasziesa IByX ONTUYeCKUX CpeJ.

Xop nyueit B mpusMe. [Jucnepcusi cBeta. ClIOXKHBIM cocTaB 0esioro cBeTa.
[Ber.

[TonHoe BHyTpeHHee oTpakeHue. [IpefieNlbHBIM YroJl TOJHOTO BHYTPEHHErO
OTpa’KeHUsl.

Cobuparoiifue ¥ paccedBarolijie JiMH3bl. ToHKas JmH3a. POKyCHOe
paccTosiHWe U OIThYecKass Cwia TOHKOW JIMH3bl. 3aBUCUMOCTb (HOKYCHOTO
pPacCTOSIHUSI TOHKOM C(epuuecKOol JMH3bl OT €€ reoMeTpUU U OTHOCUTETBHOTO
TI0Ka3areJisi [peIoOM/IeHUSI.

@dopMysia TOHKOM JIMH3bI. YBe/IMUeHue, 1aBaeMoe JIMH30U.

Xog Jsyya, MpOIIEALIero JIWH3Y I0J NPOWU3BOJBHBIM YIJIOM K €€ Tr1aBHOU
orntuuecko ocu. [locTpoeHune W300pa)KeHMM TOYKKM W OTpe3Ka TMpsSMOM B
coOuparolKX ¥ pacCerBaOIIMX JIMH3aX U UX CUCTeMax.

Ontuueckue mipubopsl. Pa3pematoiiiasi criocobHocTh. ['/1a3 Kak onTrhyeckas
cucrema.

[Ipepensl NpUMEHUMOCTH FeOMEeTPUYECKOH OITHKH.

BonHoBass onTtuka. WHTepdepeHimsi cBeTa. KorepeHTHble HCTOYHUKM.
YcioBusi HabmofieHUss MaKCHMyMOB W MWHUMYMOB B HWHTep(depeHI[MOHHOM
KapTUHE OT [BYX KOTepeHTHbIX WCTOYHUKOB. [Ipvmepsl K/1acCMYeCcKHUx
MHTep(epEeHLIMOHHBIX CXEM.

Oudpakiys cBeta. [IudpakiMoHHas pemiéTka. YCaoBUe HabmozeHus
[JIaBHBIX ~MakKCMMyMOB TIpU [aZleHWd MOHOXPOMAaTHUYeCKOro CBeTa Ha
IU(PaKIMOHHYIO PEIETKY.

[Tonsipyzauus ceera.

TexHUUYecKre yCTPOMCTBA M TEXHOJOTUUeCKHe TMpOoLeCcChl: OYKH, JIYIa,
repuckor, (oroarnmnapatr, MUKPOCKOI, MNPOEKI[MOHHBIM arrmapaT, NpOCBeTIeHue
OITUKH, BOJIOKOHHAsI ONTUKA, AU(PPAKI[MOHHAs PellfTKa.

Hdemoncmpayuu.

3aKOHbI OTpakKeHUs CBeTa.



WccnenoBanue npesioMsieHrs CBeTa.

Habro/jeHue Mo/THOTo BHYTPeHHEeT0 OTpaykeHHsl. Mo/iesib CBeTOBO/Ia.

NccnepoBanne Xoja CBETOBBIX IYYKOB uepe3 IJIOCKOIMAapaie/ibHYHO
TJIaCTHUHY U TIPU3MY.

ViccnenoBanue CBONCTB n300paykeHUH B JTMH3aX.

Mopgenu MUKPOCKOTIIa, TeJieCKora.

Habmtonenue naTepdepeHiivy cBeTa.

Habmro/jeHue [IBETOB TOHKUX TI/IEHOK.

Habmonenne audpakiyu ceeTa.

N3yueHue 1uppakLMOHHOW PEIIETKY.

Habmtonenue audpakijmoHHOTO CITeKTpa.

HabsrojeHue gucrepcuu CBeTa.

HabsrojeHue monsipyu3aiiiy CBeTa.

[IprMeHeHMe TTOSIPOUIOB [I/11 U3YUEeHUS] MeXaHUYeCKUX HalpsKeHUH.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

N3mepenue riokasaressi rpeioM/IeHUs CTeK/1a.

WccnepnoBaHue 3aBUCMMOCTU (OKYCHOTO pacCTOSIHUSI OT BelljecTBa (Ha
TIpUMepe XKUJKUX JIUH3).

N3mepeHre (POKYCHOTO pPacCTOSTHHS paCCeUBAIOIIUX JIMH3.

[Tonyuenvie n306pa>keHrsI B CUCTEMe U3 IJIOCKOTO 3epKasia v JIMH3BbI.

[Tonyuenvie n306pa>keHust B CUCTEMe U3 [IBYX JTUH3.

KoHcTpyrpoBaHue TeieCKOMMYeCcKnux CUCTEM.

Habmonenue audpakiuy, nHTepdepeHIvy 1 TIO/IsIpyU3aljuu CBeTa.

N3yueHure nossipusanyy CBeTa, OTPa)KEHHOTO OT ITOBEPXHOCTH AW3/IeKTPHUKA.

N3yueHune uHTep@epeHLIUU Jla3epHOTO U3/TyueHUs Ha JBYX LessiX.

Habntopenne aucriepcu.

Habmtonenue u ucciiefoBanue AUGPaKI[MOHHOTO CIIEKTpa.

N3mepeHure JMHBI CBETOBOW BOJTHBI.

[TonyyeHue crieKTpa U3My4yeHUs CBETOAMO/A MPU MOMOIIM AU PaKLMOHHOM
PeLIETKH.

Pa3zgen 6. OcHOBBI cieliia/IbHOM TEOPUU OTHOCUTE/TbHOCTH.

['paHuibl  TIPUMEHUMOCTM  KJIaCCMYECKOM  MexaHuku.  [locTynatsl
CreLrabHOW TeOPUY OTHOCUTETBHOCTH.

[TpocTpaHCTBEHHO-BpEMEHHOM  WHTepBaj. [IpeoOpa3oBanusi  JlopeHria.
YcnoBue TIpUUUHHOCTHU. OTHOCUTE/NIBHOCTH OJHOBPEMEHHOCTU. 3aMejjieHue
BPeMEeHU U COKpallleHue J/IUHBI.

OHeprusi U UMIYJIbC PeISITUBUCTCKOW YaCTHULIBL.

CB$13b MacChl C SHePTUeN U UMITYJIbCOM PeIITUBUCTCKOW YaCTULIbl. DHEpPrus
TIOKOS.



TexHUuyeckre YCTPOMCTBA U TEXHOJIOTUUECKHe TIPOLIeCChl: CITyTHUKOBbIE
TIPUEMHUKH, YCKOPUTE/N 3apsPKeHHbIX YaCTHL.

YueHnyecKuil 3KCIiepuMeHT, lJabopaTopHbie paboThI, TPAKTUKYM.

OrnpeziesieHe UMIyJbCAa W SHEPIUMM  PESTUBUCTCKUX 4YacTul, (1o
dboTorpadusiM TPeKOB 3apsHKEHHBIX YaCTUL] B MarHUTHOM T10J1€).

Pa3gen 7. KanToBasi pusuka.

Tema 1. KopnycKy/15pH0-80/1H0601 Oya/1U3M.

PaBHOBecHOe TeryioBoe u3jiyueHue (U3nydeHue abCOMIOTHO UEPHOTO Tesia).
3akoH cMmenjeHus Buna. ['urnioresa [Ianka o KBaHTax.

@®OoTOHBI. DHEpPrus U UMIyIbC (OTOHa.

dotoapdekt. OnbiTel A. I'. CtosieToBa. 3akoHbl (hoTo3(deKkTa. YpaBHeHHE
OuHITeHa 11 poTos3ddekra. «KpacHas rpaHuLia» GoTo3ddexra.

HNaBnenve cBeta (B UYaCTHOCTW, [aBjieHWe CBeTa Ha abCOMIOTHO
TIOTJ/IOIIAONIYI0 ¥ abCO/IIOTHO OTPaXKaroI[yro IOBepXHOCTh). OmbiTel I1. H.
JleGenena.

BonHoBele cBoiicTBa yactul. BosHel e Bporins. [InivHa BosHbl e Bponns u
pa3Mepbl 00/acTH JIOKAaJW3aliy [ABWXKYINENWCs dYacTUllbl. Koprycky/isipHo-
BOJTHOBOM Ayanu3Mm. [Jrdpakius 3/71eKTpPOHOB Ha KpUCTaslIax.

Cnenuduvka nsmMepeHud B MUKpomupe. COOTHOIIIEHUSI Heollpe/enéHHOCTen
[eiizeHbepra.

TexHUyeckre YCTPOMCTBA W TEXHOJIOTMYECKHE TMPOLIECChI: CIEKTPOMETD,
dorosieMeHT, ¢GOTOAATUMK, TYHHEJIbHBIM MUKDOCKOIN, COJIHeuHasi Oartapes,
CBETOAUO/.

demoncmpayuu.

®oT103¢(deKT Ha yCTaHOBKE C LIMHKOBOW IJTaCTUHOM.

WccnenoBaHue 3akoHOB BHelllHero ¢hoTo3¢deKTa.

WccnepoBaHve  3aBUCMMOCTHA  COMPOTHMBJIEHHSI  MOJYNPOBOJHUKOB — OT
OCBeIL[éHHOCTH.

Caetoauof.

ConHeuHast Gatapest.

YueHuuecKuti 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

WccnenoBanue oropesucTopa.

N3mepenue nocrosiHHOM [11aHKa Ha 0CcHOBe uccieioBaHus (hoToaddekra.

WccnenoBanre 3aBUCMMOCTH CHJTBI TOKA Yepe3 CBeTOAUO/, OT HaMpPsKeHUSI.

Tema 2. Du3uka amoma.

OneITEl IO KCCAE[0OBAaHUIO CTpOeHWs1 aToma. [lyiaHeTapHasi mozenb aToMa
Pesepdopaa.

[Toctynatel bopa. M3nyueHue u nor/oiieHue (GOTOHOB IpU Tepexo/ie aToMa
C OJJHOTO YPOBHS$I SHEPTHHU Ha JPYTOW.



Buppl criektpoB. CrieKTp YpOBHeM 3HEpPruu atoMa BOJ0poa.

CrioHTaHHOe U BBIHYXK/€HHOe 13/lyueHue cBeta. Jlasep.

TexHUUeCKre yCTpPOWCTBA U TEXHOJIOTMUECKHe TMPOLIeCChl: CIeKTPaJbHbIU
aHa/m3 (CreKTPOCKOIT), Jia3ep, KBAHTOBBIM KOMITbIOTEP.

demoHncmpayuu.

Mopens onbita Pesepdopza.

Habsro/jeHue iHevaThIX CrIeKTPOB.

Y CTpONCTBO U elCTBUE CUETUYMKA MOHU3UPYIOLUX YaCTHL.

OrnpefienieHye AJIMHBI BOJIHBI JIa3€PHOTO U3/TyUeHUS.

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

HabsroieHue iMHeiYaToro crexkTpa.

VccnepnoBaHue crieKTpa pa3pekXeHHOI0 aTOMapHOI'O BOJOPOJA Y U3MepeHHe
roctositHHOU Prabepra.

Tema 3. @u3uka amomHO20 A0pa u 31eMeHMapHbIX Yacmuy,.

HyxknonHas mopens siipa ['eiizenOepra—lBaHeHko. 3apsij sjpa. MaccoBoe
yuio sapa. Y3otomel.

PagrioakTBHOCTE. Asbda-pacmniazi. OJIeKTPOHHBI U TTO3UTPOHHBIM OeTa-
pacnaj. ['amma-usyuenue.

3aKOH paJIMOaKTUBHOrO pacraja. PajuvoakThBHBIE W30TOMNBI B MPUPOJE.
CBOWCTBa WOHU3UPYIOLEro W3/lydyeHUs. BiusHue pajy0akTMBHOCTM Ha >KUBBIE
opraHusMmbl. EcTecTBeHHbIN (POH H3nydyeHus. [Jo3uMeTpusi.

OHeprus CBsi3U HYKJIOHOB B sifipe. nepHble cubl. [edeKT Macchl sijjpa.

SlnepHbie peakiuu. [eneHue U cuHTe3 sifiep. fepHbie peakTophbl. [1po6ieMbl
yIpaB/sieMOro TEePMOSIZIEPHOIO CHHTe3a. OJKOJOrMYecKye acrieKTbl pPa3BUTHSA
sIIePHOM SHEPreTUKU.

MeTtopp! perucTpanyy U UCC/IeJOBaHUS 371eMeHTapHbIX YaCTHLI.

dyH/aMeHTa/IbHble  B3aMMOJEUCTBUS. bapuoOHbI, Me30HbI U JIENTOHBI.
[IpencraBnenne o CtaHngapTHOM Moziend. KBapK-T/it0OHHas MOZieJlb a/|pOHOB.

®du3uka 3a npegenamu CrtaHzapTHOU Mozenu. TéMHas Marepus M TEMHast
SHeprus.

EnuHCTBO m3ruecKor KapTUHBI MUPa.

TexHUUeCcKre yCTPOMCTBA M TeXHOJIOTUUeCKHe TIPOLeCChl: T03UMeTp, Kamepa
BuibcoHa, SZiepHBI  PeakTop, TEePMOsIepHLIM peakTop, aToMHas 6omO0a,
MarHUTHO-pe30HaHCHasi ToMorpadusi.

YueHuuecKuti 3KcnepumeHm, 1adbopamopHbie pabombl, NPAKMUKYM.

VccnenoBaHue TpeKOB yacTHL] (110 TOTOBBIM (pOoTOrpadusim).

WccnenoBaHue pajuoakTUBHOTO (DOHA C UCTI0J/Ib30BaHUEM /I03UMETPa.

V3yyenue miorsoieHus 6eTa-uacTHL] a/TFOMAHKEM.

Pa3pen 8. DieMeHTHI aCTPOHOMMH U aCTPO(U3NKH.



OTarbl pa3BUTHS aCTPOHOMUM. [IpuK/ajHOe U MUPOBO33peHUeCKOe 3HaUeHue
acTpoHoMuU. [IpUMEHMMOCTh 3aKOHOB GU3UKU [Ji OOBSICHEHUs TIPUPOJIBI
KOCMUYECKUX 00bEeKTOB.

MeToabpl aCTPOHOMUUECKUX UcCCIeqoBaHUM. (CoOBpeMeHHble ONTUYeCKHe
TesIeCKOMbl, PaI0TeIeCKOTbI, BHeaTMOC(hepHasi aCTPOHOMUSL.

Bup 3BésgHoro Heba. Co3Be3fusi, sipkue 3BE37bl, TJIAHETbI, UX BUAUMOE
JIBU>KEHUe.

CoJsiHeuHasi cucrema.

Counnue. CosiHeyHasi akTUBHOCTb. VIcTOuHMK 5Hepruu CoJiHLa U 3BE3,.

3BE3/1bl, UX OCHOBHbIE XapaKTepPUCTHKU. JlnarpaMma «CrieKTpaibHbIA K1acc —
CBETUMOCTb». 3BE3/Ibl TJIaBHOM I10C/e[0BaTe/JbHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» [Jis 3BE3/l TJIaBHOW MOCJ/Ie/IOBAaTe/IbHOCTU. BHyTpeHHee CTpOeHUe
3B6371. CoBpeMeHHbIe TIpe/iCTaB/IeHHs O MPOMCXOXKIEeHUU U 3BoyoLud ComHLa U
3BE371. OTarbl )KU3HU 3BE3/.

Mneunsii [lyte — Hamia Iamaktvka. IlosnoxkeHnve u aBvkeHue CosHIlA B
lNanaktuke. Turmel ranakTuk. PaguoranakTikyi U KBa3apbl. UépHbIe [IbIPbI B fi/Ipax
rajakTHK.

Bcenennas. Pacimpenne BcenenHoii. 3akon Xa00s1a. Pa3beranue ranakTHK.
Teopus bonblioro B3psiBa. PelMKTOBOE U3jlyueHue.

MaciitabHasi cTtpyktypa BeeneHHoili. MeTaranakTuka.

HepeliéHHbie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab/1100eHUs1.

Habmtozenusi 3Bé3HOr0 Heba HEBOOPY)XEHHBIM T'71a30M C UCIO/Ib30BaHUEM
KOMITBIOTEPHBIX TMPUIOXKEHWH [I7Isl oTipe/ie/ieHHsl TOI0KeHUs] HebOeCHbIX 00BEKTOB
Ha KOHKDETHYHO [aTy: OCHOBHble C03Be3/iusd CeBepHOro TMOyllapyus U SIPKUe
3BE3/IbI.

Habmtopenusi B Teseckorn JIyHbI, TIaHeT, TyMaHHOCTe U 3BE&3/HBIX
CKOTLJIEHUU.

dusnvyecKum NpPakTUKYyM.

Crioco6pl n3MepeHus: PU3NUECKUX BETMUMH C MCIO/b30BaHUEM aHAI0rOBbIX
1 IU(PPOBLIX U3MepUTEeNbHBIX TPUOOPOB U KOMITbIOTEPHBIX [JaTUYMKOBLIX CHUCTEM.
AGCOIOTHBIE ¥ OTHOCHTE/bHBIE TTOTPEITHOCTH U3MepeHu (pU3NUecKuX BeTMUlH.
OLueHKa rpaHuL] MOTPeLIHOCTEMN.

[IpoBefneHre  KOCBEHHBIX U3MEPEHWUU, WCCAeJOBaHUM  3aBUCUMOCTEU
bu3nueckux BeIMYMH, TIPOBEpPKa TIPe/IO’KeHHbIX Turore3 (BbIOOp 13 pabor,
OMMCaHHbIX B  TeMaTMUYeCKUX  paszfeflax «YUeHUUeCKUHd  SKCIIepUMEHT,
nabopaTopHble pabOThI, IPAKTHKYM» ).

O0o0miaroiiee MOBTOPEeHHUE.



O06o011ieHre 1 cUCTeMaTH3al[|sl COZlep>KaHUsl pa3fiesioB Kypca «MexaHUKa»,
«MornekynsipHasi (pv3UKa U TepMOJUHAMUKa», «eKTpoAnHaMuKay», «Konebanus
U BOMHbI», «OCHOBBI CIlELMaJbHOM TEOpUU OTHOCUTETBbHOCTH», «KBaHTOBas
¢du3rKa», «D/1eMeHTbl aCTPOHOMUU U aCTPO(PUIUKI».

Ponb u3Mku W acCTpOHOMUM B SKOHOMUUECKOW, TeXHOJOTHYeCKOM,
COLIMA/IbHOM U 3TMYeCKoU cdepax JesiTelbHOCTU YesioBeKa, POJib U MeCTO (PU3MKU
Y aCTPOHOMMM B COBPEMEHHOW HAay4YHOW KapTHMHE MUPA, 3HauUeHHe OMUCATe/IbHOM,
CUCTeMaTU3UpYHoLel,  OOBSCHUTETPHOW W TIPOTHOCTUYECKOM  (pyHKUUN
dbu3rueckoi Teopuu, poJib hU3NUeCcKoi Teopuu B (hOPMHUPOBAHUU TIpe/iCTaB/IeHUM
0 (u3mueckol KapTUHe MHpa, MecTo (hu3nuecKoi KapTUHBI MUpa B OOIIeM psay
COBpEMEHHBIX eCTeCTBEHHO-HayYHbIX MPe/ICTaB/IeHUH O PUPO/JIE.

MexnipesMeTHbIe CBSA3M.

N3yuenne Kypca ¢usuku yrayonéaHoro ypoBHss B 11 Kiacce
OCYLLECTBJISIETCSI C YUETOM COJeprKaTe/bHbIX MeXIIpeJIMETHBIX CBSI3el C KypcaMu
MaTeMaTUKH, OM0J/IOTHH, XUMHUH, reorpaduu U TeXHOJIOTUH.

MesicnpeomemHble noHsAMuUs1, C8513aHHbIE C U3yYeHUeM Memo008 HaAy4HO020
NO3HAaHUs1: siBieHWe, Hay4Hbil (DakT, rurnoTesa, ¢ur3uueckasi BeJMUMHA, 3aKOH,
Teopusi, Hab/rO/ieHHe, SKCIIepUMEHT, MOJeUpOBaHue, MOJeb, W3MepeHue,
TIOTPEITHOCTY W3MepPeHU, U3MepUTe/ibHbIe TpUbopsI, b poBasi 1abopaTtopusi.

Mamemamuka: pelieHre CHUCTeMbl YpaBHeHWW. TpUroHOMeTpuUYecKre
GyHKUMU: CUHYC, KOCUHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUUeCKOoe
TOXX/]eCTBO. BeKTOpbl M MX MPOEKLMU Ha OCA KOOPAUHAT, C/IO)KeHUe BEKTODOB.
[Tpou3BogHble 37emMeHTapHbIX (yHKUWM. [Ipu3Haku MOA00UsI TPeyroJbHUKOB,
oripe/iesieHue TIIOMIA U TVIOCKUX GUryp u o6béma TeJt.

Buoaozus: >neKTpuueckue SBJeHUs B >KMBOW TMpHUPOJe, KosiebaTesbHbIe
JBIKEHHSI B JKUBOW TMpHUPOJe, SKOJOTMYECKHWe PUCKU TMpUA TPOU3BOJCTBE
3JIEKTPOSHEPTHH,  SJIEKTPOMarHUTHOE  3arpsi3HeHWe  OKpYJKarollled  Cpefibl,
y/IbTPa3ByKOBasi [MarHOCTUKa B MeJULMHEe, ONTHYeCKue SBJIeHUS B >KUBOU
TIpupoze.

Xumus: cTpoeHre aTOMOB U MOJIEKYJI, KpUCTa//TMUYeCcKasi CTPYKTypa TBEP/bIX
TeJ, MeXaHU3Mbl 00pa30BaHHsI KpPUCTA/VIMUeCKOW peIIeéTKH, CIreKTpaabHbIN
aHaJIn3.

T'eoepacpusi: MarHuTHbBIE TIO/MOCA 3€M/M, 3a/ie)Kd MarHUTHBIX P/,
dhoToChEMKA 3eMHOM ITOBEPXHOCTH, celicMorpad.

TexHon02us: TIpUMEHEHWE TIOCTOSSHHBIX MAarHWTOB, 5JIEKTPOMarHUTOB,
3/IeKTpO/iIBUraTe/ib SIKoOU, reHepaTop MepeMeHHOr0 TOKa, WHAYKIMOHHas Tieub,
JIMHUM 3JIeKTporepe/iay, 37eKTPo/IBUraTe/lb, pafiap, paJuoONpUEéMHUK, TeleBU30p,
aHteHHa, TenedoH, CBY-reub, yAbTpa3ByKOBasi [UarHOCTMKA B TeXHUKe,



TIPOEKIIMOHHBIN arrapaT, BOJIOKOHHAs ONTHKA, CO/THeuHasi 6aTapesi, CITyTHUKOBBIE
TIPUEMHUKY, si/lepHasi SHEpreTHUKa U 9KOJIOTMYeCKre acTieKThl e€ pa3BUTHSI.



IINTAHAPYEMBIE PE3YJIbTATBI OCBOEHHMSA [TPOI'PAMMEI I10 ®U3UKE
HA YPOBHE CPEIHEI'O OBHIIEI'O OBPA3OBAHUATINYHOCTHBIE
PE3YJIbTATHI

JINMHHOCTHBIE PE3YJ/IbTATHI

JIMYHOCTHBIE Ppe3yJIbTaTbl OCBOeHUs ydeOHOro ripeaMera «Du3mKa»
JOJDKHBI OTPa)kaTb TOTOBHOCTb U CIIOCOOHOCTh 00yYaroIIMXCsl pYKOBO/ICTBOBAThCS
c(hOpMHUPDOBaHHOM BHYTPEHHeM TMO3UI[Med JIUYHOCTH, CUCTEMOM I[€HHOCTHBIX
OpHEeHTALUM, TIO3UTHUBHBIX BHYTPEHHUX  YOeXJAeHWN, COOTBETCTBYIOIIUX
TPAJUI[MOHHBIM IIeHHOCTSIM DPOCCHHCKOTO OOIIlecTBa, paciliipeHHe >KU3HEHHOTO
OMbITa U OMbITa JeATe/JIbHOCTH B MpOLieCCe peasr3aljii OCHOBHBIX HarpaB/eHUM
BOCITUTaTeTbHOU JIesiTeTbHOCTU, B TOM YMCJIe B YaCTH:

rPakJJaHCKOr0 BOCITUTAHUSA:

e cOpMHpPOBAHHOCTbL TpPaXKAAHCKOW mo3uluu  obydaroijerocs  Kak
aKTUBHOTO U OTBETCTBEHHOT'0 WjieHa POCCUIMCKOr0 00I1[eCTBa;

e TMPUHATHE TPAJMIMOHHBLIX OOIjeue/loBeUeCKUX TyMaHUCTUUECKUX M
JIeMOKpaTUUeCKUX 1leHHOCTel;

e TOTOBHOCTb BECTH COBMECTHYIO [leATeJIbHOCTh B UHTepecax IpaXkKJaHCKOI0
obImjecTBa, y4yacTBOBaTb B CaMOYIIpaBJAeHWHM B 00Opa3oBaTe/lbHOMU
opraHu3aliuu;

e YyMeHMe B3aUMO/JIeHiCTBOBAaTb C  COLMAJbHBIMM  WHCTUTYTaMU B
COOTBETCTBUM C UX QYHKLIUSIMU U Ha3HaAUeHUEM;

e TOTOBHOCTb K T'YMaHWTapHOW U BOJIOHTEPCKOM JeSITeTbHOCTH.

MaTPUOTHUYECKOT'0 BOCTIMTAHMS:

e Cc(OpMHUPOBAHHOCTD POCCHUUCKOU rpakZjJaHCKOH WUJIEHTUYHOCTY,
NaTpUOTH3Ma;

e [IEHHOCTHOE OTHOIIeHWe K TOCy/JapCTBEHHbIM CUMBOJIAM, JOCTMXKEHUSIM
POCCHUICKHX YUEHBIX B 00/1aCTH PU3UKN U TEXHUKE.

AyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUS:

e chOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 MOBe/IeHMUS;

e CIOCOOHOCTb OLIeHWBAaTh CUTYal[MI0 W TIPUHMMATh OCO3HAHHBIE pelleHwUs,
OpHEHTHPYSICh Ha MOpajbHO-HPaBCTBEHHbIe HOPMbI M 1[€HHOCTH, B TOM
yucsie B JleATe/TbHOCTU YUEHOTO;

e 0OCO3HaHWe JIMYHOTO BK/IaZia B IOCTPOEHNe YCTOMUMBOTO OyyIIiero.

3CTeTUYeCKOro BOCIIUTAHUSA:

e OSCTeTUUECKOe OTHOIIleHWe K MHUPY, BK/IOUas 3CTeTUKY HayuHOTO
TBOPUECTBa, MPUCYIiero (PU3nueckoil Hayke.

TPY/A0BOI'0 BOCTIMTAHUS:



WHTEpeC K pa3nuHbIiM cepam mpodeccoHaIbHON AeATebHOCTH, B TOM
yuice CBSI3aHHBIM C (U3UKOM MW TEXHUKOM, YMEeHHe COBEepIlaTh
OCO3HAHHLIM BRIOOp Oyayieii nmpodeccry ¥ pealru30BbIBATL COOCTBEHHBIE
JKU3HEHHbIE TI/IaHbl;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOpa30BaHUIO B
obstacT¥ PU3MKKM Ha MIPOTSHKEHUU BCEH YKU3HHU.

3KO0/IOr'N4YeCKOoro BoClinTalnus:

c(OPMUPOBAHHOCTb JKOJIOTUYECKOM KYJ/bTYPbl, 0CO3HaHUE T106aTbHOTO
XapakTepa 3K0JIOTHYeCKHUX TIpob/iem;

TJIaHUPOBaHWe W OCYILeCTB/IEHWE [EeUCTBUM B OKpY’Karollel cpeje Ha
OCHOBe 3HaHWUs 1]e/lel yCTOMYMBOIO pPa3BUTHS Ue/l0BeueCTBa;

pacliMpeHue OmbITa [eITebHOCTH SKOJI0THYeCKOW HampaB/Ie€HHOCTH Ha
OCHOBe UMeIIIUXCs 3HaHUM 10 (PU3MKe.

EHHOCTH HAYYHOI'0 MMO3HAHUA:

c(hOpMHUPOBAaHHOCTb MMPOBO33PEHUSsI, COOTBETCTBYIOILIET0 COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKOM HayKU;

OCO3HaHWe 1[eHHOCTU HAyUHOU JesiTelbHOCTH, FOTOBHOCTh B Tpoljecce
V3yuyeHUs] (PU3MKM OCYLIECTB/SATh MPOEKTHYID U MCC/el0BaTeIbCKYyI0
JlesATe/IbHOCTh UHAUBH/Iya/lbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE yUeOHbIe JeiiCTBHs
Ba3oBble jioruvyeckue iefCcTBUS:

CaMOCTOATe/IbHO (D OPMY/IMpOBaTh U aKTyaJU3upoBaTh Ipo0semy,
paccmaTpuBaTh e€é BCeCTOPOHHE;

ornpejensTh LieJd AesiTebHOCTH, 3a/laBaTh IapaMeTpbl U KPUTEPUM UX
JOCTV)KEHUSI;

BLISIBJIAITb  3aKOHOMEPHOCTHM M TPOTHUBOpeuUrss B pacCMaTpUBaeMbIX
(bur3UUeCcKuX sIBIeHUSIX;

pa3pabaThiBaTh MJIaH pelleHust pob/ieMbl C YUETOM aHa/IrM3a UMEFOIXCS
MaTepHuabHbIX U HeMaTepUabHbIX PECYPCOB;

BHOCUTb KODDEKTHBBI B [leSiTeJIbHOCTb, OI[eHWBaTb COOTBETCTBUE
pe3y/bTaToB 1ie/isiM, OLleHUBaTh PUCKU TIOC/Ie[ICTBUN JiesiTeTbHOCTH;
KOODAWHUPOBaTh U BBIMOJMHATH paboTy B  YCAOBUSX peabHOrO,
BHUPTYabHOTO ¥ KOMOMHMPOBAHHOTO B3aUMOZENCTBUS;

pa3BUBaTh KpeaTUBHOE MbIIIIJIeHUe MPY PellleHUU )KU3HeHHbBIX TTPo0ieM.

Ba3oBble HCC/Iei0BaTe/IbCKHeE JeHCTBHS:

B/Ia/IeTh HayUYHOW TepMHHOJIOTHEH, K/TFOUEBbIMU TMOHSATHUSIMH U MeTO/[aMHt
(dbu3rUyecKol HayKu;



BJa/ileTh ~ HaBbIKaMM  y4yeOHO-MCC/IeIOBaTe/IbCKOM U TIPOEKTHOM
JesTenbHOCTU B 007acTé (U3MKM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITeJIbHOMY TIOMCKY MeTOZOB pelleHusl 3ajay (PU3nUecKoro
coZilep>KaHusl, NIPUMEHEeHUI0 Pa3/IMYHbIX MeTOJ0B MO3HAHUS;

B/3/leTb BUJAMU [eSITeJbHOCTA MO TIOJYyUEHUI0 HOBOTO 3HAaHMS, €ro
MHTeprpeTaLyy, mpeobpa3oBaHUI0 U IPUMEHEHUIO B Pa3/IMUHbIX YueOHbIX
CUTyalusiX, B TOM UHCJ/ie TPU CO3/[aHMM y4yeOHBIX NMPOEKTOB B obsiacTu
((NZEIZIS

BbISIB/ISITh TIPUYMHHO-C/IE[CTBEHHbIe CBSI3W W aKTyaJu3upoBaTh 3ajauy,
BbI/IBUTaTb TMIOTe3y €& pelleHus, HaxO4uTb apryMeHTbl ISl
Jl0Ka3are/ibCTBa CBOUX yTBEP)K[EHWH, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelleHus;

aHa/IM3UpOBaTh I[IOJIyYeHHble B XOJ/e peLleHusl 3aZiaud pe3y/IbTaThl,
KPUTHYECKU OL[eHUBAaTh UX J0CTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX yCJIOBUSAX;

CcTaBUTh M (OPMYIMpOBaTh COOCTBeHHbIe 3ajaud B 00Opa3oBaTebHOM
JesITe/IbHOCTU, B TOM UMCJIe TIPU U3YYeHUU (PU3UKY;

[laBaTh OLIEHKY HOBBbIM CUTYaLUsIM, OLIeHUBaTh IPUOOPETEHHBIN OIIbIT;
yMeTb TIepeHOCUTh 3HaHus TI0 ¢u3MKe B TIPaKTUUeCKyr 00/acTb
JKU3HeleATe/IbHOCTH;

yMeTb UHTeTPUPOBaTh 3HaHKS U3 Pa3HbIX MpeJMeTHBIX 0bsacTel;
BbI/IBUTaTh HOBbIE U/leH, Mpe/jlaraTb OPUTrMHA/IbHBIE TOAXO0/bI U PelleHus;
CTaBUTH MPOO/IEMBI U 3a/lauy, [JOMYCKAaoll1e albTepHaTUBHbIE PelleHMUs .

Pabora c undopmanmeii:

B/a/leTh HaBbIKaMU I0JlyuyeHUs1 MH(pOpMaLyy (U3UUeCKOro COoJlep>KaHus
V3 VCTOYHUKOB pa3HbIX THIIOB, CAMOCTOSIT€/IbHO OCYILeCTBJISATb TOWCK,
aHa/Jn3, CACTeMAaTH3alMi0 U WHTepnpeTalyi0 HWH(OpMaLyy pa3/dyHbIX
BU/IOB M ()OPM Tpe/iCTaB/IeHHUs;

OLIeHMBATh JJOCTOBEPHOCTh UH(OPMaLUY;

VCTIO/Ib30BaTh  CpefCcTBa HH(OPMALMOHHBIX M KOMMYHMKALJMOHHBIX
TEXHOJIOTUA B  PpELIeHWHM KOTHUTUBHBIX, KOMMYHUKaTUBHBIX U
OpraHu3al[MOHHBIX 3aZiau ¢ coO/oieHneM TpebOBaHUM 3PrOHOMUKH,
TeXHUKU 0e30MacHOCTH, TUTHeHbl, pecypcocOepe)keHUsl, TPAaBOBbIX U
3TUYeCKUX HOPM, HOPM HMH(OpMaLMOHHOM 6e30MacHOCTY;

CO3/iaBaTh TEKCTbI (PU3UUECKOr0 COZiepKaHWsl B pas/iMyHbIX (hopmarax C
yuéTOM Ha3HaueHUsi WHGOpPMAMM U 1ieJieBOM ayAWTOpPUM, BbIOMpast
OINTHMMaJbHYIO (POPMY TIpe/CTaBIeHUs U BU3yaIU3aliy.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUS:



OCyIIecTB/SATh OOIIleHre Ha ypokax GU3MKM U BO BHEYPOUHOM
JesiTeNTIbHOCTY;

pacrio3HaBaThb TPeAINOChUIKM KOH(WIMKTHBIX CUTYyalluki MW CMsr4aTh
KOH(JIVKTBI;

Pa3BEpPHYTO U JIOTUUHO M3/laraTh CBOK TOUKY 3pPEHMs C WCII0/Ib30BaHUEM
SI3bIKOBBIX CPE/ICTB;

MOHMMaTb W WCIO/Jb30BaTh  MpPEUMMyIlecTBa  KOMaHAHOU W
WHAVBHU/IyabHON paboThI;

BbIOMpaTh TeMAaTUKy M METO/[bl COBMECTHBIX AeWCTBUN C YUETOM OOIIMX
VHTEPEeCOB U BO3MOKHOCTEHN Ka)KJ0ro ujieHa KOJIJIEKTHUBaA;

NPUHUMAaTh LeJIM COBMECTHOW JeiTe/lbHOCTH, OpraHyW30BbIBATH U
KOODJMHHPOBAaTb JEWCTBUSI MO €& [OCTWKEHHUIO: COCTaB/ATh IUIaH
JeHCTBUM, pacTipeie/isiTb POJIA C YYETOM MHEHHH y4aCTHUKOB, 00CY>K/1aTh
pe3yJibTaTbl COBMECTHOM paboThI;

OLIeHMBaThb KaueCTBO CBOEro BK/aJa W KaK[Oro ydyaCTHHMKA KOMaHJbl B
0011t pe3ysbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

ripejijlaraTh HOBbIE TIPOEKTHI, OLIEHWBaTh WAEeU C TO3ULMU HOBU3HBI,
OpUIMHAIbHOCTH, TTPAKTUYECKON 3HAUMMOCTH;

OCYLLECTB/ISITh MO3UTUBHOE CTpaTerMueckoe IIOBeZileHWe B pa3/InYHbIX
CUTyallUsiX, TIPOSIBASATH  TBOPUECTBO U  BooOpakeHue,  ObITh
VHULIMAaTUBHBIM.

Pery/isaTHBHBIE YHUBepPCa/IbHbIE yueOHbIe AeliCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILeCTBJ/IATb ~ [103HABATE/IbHYIO  J1eSiTe/IbHOCTb B
obnmacti ¢GU3NKKM U aCTPOHOMUMU, BBISBSATH TPOOTEMbI, CTaBUTh U
dbopMypoBaTh COGCTBEHHBIE 3a/1aul;

CaMOCTOSITe/TbHO COCTaBJIATh TJIaH PellleHus] paCUETHBIX M KaueCTBeHHbIX
3ajlay, TUIaH BBITTOJTHEHUSI TIPAKTUUECKOW pabOThl C YUETOM MMEROIIUXCS
PecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPe/IIOUTeHUH;

JlaBaTh OLIEHKY HOBBIM CUTYyaL[UsIM;

paclMpsiTb ~paMKM  yueOHOro TmpejMeTa Ha OCHOBe  JIMUHBIX
TIpeiNIOYTeHNH;

JleflaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTb ero, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a pelleHue;

OLIeHUBaTh IPUOOPETEHHBIN OTIBIT;

crocoO6cTBOBaTh (DOPMHUPOBAHUIO W TIPOSIBJIEHHIO SPYAULIMM B 00s1aCcTH
(bU3MKH, TIOCTOSIHHO TOBBIIIATHE CBOM 00pa30BaTe/bHBIA W KYJ/IbTYPHBINA
YPOBEHb.

CaMOKOHTPO/Ib, SMOLMIOHA/IbHBIM UHTE//IeKT:



[laBaTh OLIeHKY HOBBbIM CUTYaL[1sIM, BHOCUTb KOPPEKTUBBI B [1€SITE/IbHOCTD,
OLIeHMBAaTb COOTBETCTBUE Pe3y/bTaTOB LeJIsIM;

B/aZIeTh HaBbIKAMU T[0O3HABaTelbHOU pedieKCMA KaK OCO3HaHUS
COBepLIAeMbIX JI€MCTBUM M MBIC/IUTE/BHBIX MMPOLIECCOB, UX Pe3y/bTaTOB U
OCHOBAHUI;

WCMO/Mb30BaTh MpUéMbI pedieKCUd s OLeHKM CUTyaluM, BblOOpa
BEPHOT0 pPeLLeHHs;

yMEThb OL€eHMBAaThb DUCKA M CBOEBPEMEHHO MNPUHUMAaTh pelleHusl M0 X
CHWKEHHUIO;

NIPUHMMAaTh MOTHBBI U apryMeHTbl JpPYrMX IpU aHaau3e pe3y/bTaToB
JesiTeNIbHOCTY;

TIPUHUMATD Cebsl, TOHUMasi CBOM HeZIOCTaTKU U IOCTOMHCTBA;

NPUHMMAaTh MOTHBBI U apryMeHTbl JPYTMX IPU aHaau3e pe3y/bTaToB
[esITeJIbHOCTY;

TpU3HaBaTh CBOE TIPABO Y MPaBO /IPYTUX Ha OLLIMOKHU.

B mporjecce moCTWKeHHsI JIMYHOCTHBIX pe3y/IbTaTOB OCBOEHHWs TPOTPaMMbI TI0
bu3MKe [ YpOBHSA CpeAHero oOmero o0pa3oBaHUsA Y  O0yYaroI[uXCs

COBepIIIeHCTBYeTCS 9MOL[MOHATbHBIN VHTEeJI/IeKT, TIpe/IToJIararoIuii
c(hOpMHPOBAaHHOCTb:
e (CaMOCO3HaHWs,  BK/IOUAIOIIEr0  CIIOCOOHOCTb ~ TIOHUMAaTb  CBO@

IMOLIMOHA/ILHOE COCTOSTHUE, BUJIETh HallpaB/IeHUs Pa3BUTHSI COOCTBEeHHOMN
9MOLIMOHAILHOM cepbl, ObITH YBEPEHHBIM B cebe;

camopery/MpoBaHUsl, BK/IIOUAIOIEro CaMOKOHTPOJIb, yMeHUe MPUHHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBeJieHWe, CIIOCOOHOCTh a/lalTUPOBAThCSA K
IMOLIMOHA/ILHBIM U3MEHEHUSIM U TIPOSIB/ISATh TUOKOCTh, ObITh OTKPBITHIM
HOBOMY;

BHYTPEHHe MOTMBAaLMW, BK/IIOUAIOLLel CTPeMJIEHHE K OCTYIKEHUIO LeN
U yCIiexy, ONTUMHU3M, UHULIMAaTUBHOCTb, YMeHUe /1eliCTBOBaTh, UCXO/s U3
CBOUX BO3MOXXHOCTEH;

IMIATUM, BK/IIOUAKOL[el CMOCOOHOCTh TIOHMMAaTh  SMOILMOHATbHOE
COCTOSIHWE [pYTUX, YUWUThIBaTh €ro TIpU OCYIeCTB/IeHUM 0O0lieHus,
CIOCOOHOCTE K COUYBCTBUIO U COTIEPEKUBAHUIO;

COLIMANbHBIX  HABBIKOB, BK/IIOUAIOIIMX CIOCOOHOCTH  BBICTpaWBaTh
OTHOILIEHHSI C JPYTUMHU JIFOAbMH, 3a00TUTBHCS, TIPOSIB/IATE WHTEpPeC |
pa3speliaTb KOHQIUKTBHI.

IMTPEAMETHBIE PE3YJIBTATHI



K konily obyuenuss B 10 k1acce TipeMeTHBbIe pe3yJ/bTaThl Ha yI/iybaéHHOM
yYPOBHE /I0/KHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YyUarOIIUXCSl YMEHHUM:

MOHMMAaTh pPOJib  (U3UKA B  SKOHOMUUECKOH, TeXHOJIOTMYEeCKOU,
5KOJIOTUYECKOW, COLMaJbHOM W 3THUYEeCKOW cdepax JesTeJbHOCTH
yesioBeKa, POJIb U MeCTO ()M3UKK B COBPEMEHHOU HayuHOUM KapTUHe MUDa,
3HaueHWe OIMCaTebHOM, CHUCTEeMaTHU3UPYIOIel, OOBICHUTE/NLHON U
MPOTHOCTUYECKOW  (PYHKIMM  (U3MYECKOM TeOopuM —  MeXaHHUKH,
MOJIEKYJIIPHOU (PM3WKM U TePMOJWHAMHKH, PO/b (PU3UUECKOW TeOpHH B
dhopMHpOBaHUH Tpe/ICTaBleHUH 0 pHU3MUeCcKol KapThHe MUPa;

pa3MyaTth yCJAOBUS TPHUMEHHMMOCTHM Mojeserd (U3Nueckux Ten U
TIpolleccoB (sIBJIeHWI): WHepIManbHas CHUCTeMa OTCYéTa, abCOIOTHO
TBEpZIOE TeN0, MaTepyajbHasi TOYKa, DPABHOYCKODEHHOE [BWXXEHHe,
cBOOOAHOE TMajeHue, abCOMIOTHO ympyras aedopmaiys, abCOJIOTHO
yrpyroe v abCOJ/IFOTHO HEYTIPYroe CTOJIKHOBEHHs, MO/Ie/TH Ta3a, KUAKOCTU
Y TBEPAOro (KpUCTa/J/IMYecKOro) Tesa, UeaabHbIM Ta3, TOUEUYHbIA 3aps/,
OZIHOPOJHOE 3/IeKTPUYECKOe M0JIe;

pa3muuaTh yC/I0BUS (TpaHUIlbl, 00/1aCTH) MPUMEHHUMOCTHA (PU3NUECKUX
3aKOHOB, TIOHMMaTh BCeoOIluii xapakTep (yHAaMeHTalbHBIX 3aKOHOB U
OrpaHUYeHHOCTh MCII0/Ib30BaHMs YAaCTHBIX 3aKOHOB;

aHa/M3UpOBaTh U OOBSICHATH MeXaHWUeCKrWe TIpOLlecChl U SIBJIEHUS,
WCTI0/1b3YysI OCHOBHbIE TI0JIOXKEHUSI ¥ 3aKOHbI MeXaHUKU (OTHOCUTEbHOCTh
MeXaHUYeCcKoro ABWXeHUs, (GOpMy/bl KMHEMaTUKU PaBHOYCKOPEHHOIO
JBWDKeHUs], TipeoOpa3oBaHusi ['anusiesi AJii CKOPOCTU U TepeMellleHus],
3akOHbl HBIOTOHA, TIpUHLMIT OTHOCUTe/JBbHOCTUM ['anunes, 3aKOH
BCEMUPHOT'0 TATOTEeHUs], 3aKOHbI COXPaHEeHUs] UMITy/IbCa U MeXaHUUeCKOu
SHEepPrUH, CBs3b PAabOTHI CWIbI C MU3MeHEeHHWeM MeXaHW4eCKOW SHepruw,
yCJIOBUSL paBHOBECHs TBEpPAOro Teja), NPU STOM HCIOIb30BaTh
MaTeMaTh4yeckKoe  BbIpaKeHHe 3aKOHOB, yKas3bIBaTh yCJIOBUS
TIPUMEHUMOCTH (PU3NUYeCKUX 3aKOHOB: TIpeoOpa3oBaHuii ['anmuies, BTOporo
U TpeTbero 3akoHOB HBIOTOHA, 3aKOHOB COXpaHEHUs WMITYyJbCa U
MeXaHWYeCKOW SHepruM, 3aKOHa BCEMUPHOTO TSATOTEHUS;

aHaJIM3UPOBaTh U OOBSICHATH TEIIOBbIE MPOLIECCHI U SIBJIEHUS, UCTIOJb3YS
ocHoBHbIe TmI0/I0KeHUsT MKT u 3akoHbI MOJEKY/ISpHOW (U3UKU U
TePMO/JIMHaMUKK (CBsA3b [laB/ieHUsI W/eaJbHOTO ras3a Co CpejHeH
KWHETUYeCKOW SHepruer TeryIoBOTO [BW)KEHUSI M KOHILIeHTpallell ero
MOJIeKYJI, CBSI3b TeMIlepaTypbl BellleCTBa CO CpeJHel KWUHeTUUeCKOU
JHepruel TeryioBOro ABW)KEHUSI ero YaCTUll, CBSI3b JaBJeHUsT U/leaIbHOTO
raza C KOHL[eHTpalMel MOJIEKYJl W €ero TeMIlepaTypoH, YypaBHEHHe
MenpeneeBa—KnaneiipoHa, mnepBbld 3aKOH TEPMOJWHAaMHKH, 3aKOH



COXpaHeHUs] SHePruM B TEIUIOBBIX MpOLeccax), MPU 3TOM MCIIOIb30BaTh
MareMaTuyeckoe BbIpa)KeHue 3aKOHOB, YKa3bIBaThb yCJIOBUSA
TIPUMEHUMOCTH YpaBHeHUsI MeHzeneeBa—KiianenpoHa;

aHA/IM3UPOBaTh U OOBSCHATH 3JIEKTPUUECKHe SIBJIEHHUS, WCIOb3ys
OCHOBHBIE TIOJIO’KEHUS] M 3aKOHBI 3JIEKTPOJWHAMUKM (3aKOH COXPaHEHUs!
3JIeKTPUYECKOro 3aps/a, 3aKOH KynoHa, MOTeHLMa/IbHOCTh
3/IeKTPOCTaTUUYECKOr0 TI0Ji, TIPUHLUII CYIepro3UL[UU JIeKTPUUeCKUX
roJsieu, TIpU 3TOM yKa3bIBasi YCJOBUS MPUMEHUMOCTU 3akoHa KyJsioHa, a
TakKe IPaKTUUeCKW Ba)KHble COOTHOLUIEHWs: 3aKOHbl Oma /i ydacTKa
Lend M JJI1 3aMKHYTOM SJIeKTPUUeCKOM Lenu, 3akoH [Dxoyns—/leHua,
nipaBuia Kupxrodga, 3akonsl @apajest A1 3/1eKTp0oJIn3a);

ONUCHIBaTh (PU3MUeCKre TIPOLIeCChl U SIBJIEHHUS, WCMOJIb3ysl BeTUYUHBI:
riepemelljeHle, CKOPOCTb, YCKOpeHUe, UMITYJIbC Tejla U CUCTeMbI TeJl, CUJIa,
MOMEHT CW/bl, JaBjieHue, TIIOTeHL|MajJibHasl »>Heprus, KUHeThuecKas
JHeprusi, MexaHuueckasi SHeprus, paboTa CHUbl, 1[eHTPOCTPEMHUTEeIbHOEe
YCKOpeHUue, Cujla TsSKeCTH, Cula YIPYrocTH, Cula TPeHUs, MOILLHOCTS,
Heprusi B3aUMOJENUCTBUsA Tefma C 3emiéli BOMM3M €€ TIOBEPXHOCTH,
SHeprusi ynpyrod JgedopMaliiv TPY>XWHbI, KOJWUECTBO TeIUIOTHI,
abcosroTHasE TeMmIiepaTypa Tesa, paboTta B TepMOAWHAMHKe, BHYTPeHHSIS
SHeprusi WufiealbHOTO OJHOATOMHOrO rasa, paboTa W/eajbHOTO rasa,
OTHOCHUTE/IbHAs BJIa)XHOCTb Bo3Ayxa, KII[ wugeanbHOro TersioBOroO
JIBUTaTeJIs; 71eKTpUYecKoe Iojie, HanpsyKEHHOCTD 3/IeKTPUUYeCKOro 10U,
HAarpsUKEHHOCTh MOJIA TOYEYHOIr'o 3apsfa WA 3apsUKeHHOro liapa B
BaKyyme W B [U3JIeKTpUKe, MOTeHLMaa 3JIeKTPOCTaTUUEeCKOro MOJs,
pa3sHOCTb  TIOTEeHL[MAaJIOB,  SJIGKTPOABWXKYLLAss  CWla, CWla  TOKa,
HarpspkeHwe, MOLIHOCTb TOKa, 3JIeKTpUYeckass EMKOCTb IIJIOCKOro
KOH/IeHcaTopa, COIpPOTHBJ/IeHMEe ydyacTKa Liery C [0C/Ie[0BaTe/IbHbIM U
Trapasiie/ibHbIM COeIMHeHWeM pe3UCTOpPOB, SHeprus 3/1eKTPUYeCcKoro rnosis
KOH/IeHCAaTopa;

OOBSICHSITH ~ OCOOEHHOCTH  TIpOTeKaHusi  (U3WYECKUX  sIBJIEHUL:
MexXaHUYeCckKoe [BWKeHue, TeIvioBOe [BWKeHHWe YacCTUL| BeleCcTBa,
TEeryioBoe paBHOBecue, OPOYHOBCKOe [BWKeHue, auddysusi, vcrapeHue,
KUIIeHUe U KOHJIeHCallys, TI/laB/ieHre U KpUCTa/yin3aLys, HarlpaBJIeHHOCTh
Tervionepesayy, 3/JeKTpU3aLys TeJl, SKBUIIOTeHL[Ma/JIbHOCTb MTOBEPXHOCTU
3apsKeHHOr0 TIPOBOJHUKA;

MPOBO/IUTH UCCJIeIOBAHUE 3aBUCUMOCTH OZHOU (DU3NUECKOU BEJIMUMHBI OT
Jpyroul C  WUCMO/Jb30BaHUEM  TIPSIMBIX  H3MepeHuM, TIpUu  3TOM
KOHCTPYUPOBaThb YCTAHOBKY, (DUKCHMPOBaTh pe3y/bTaTbl [OTyYEHHOU
3aBUCMMOCTA (U3MUYECKUX BeIWYMH B BUJle TpapUKOB C YYETOM



abCOMIOTHBIX MOTPEITHOCTEe U3MepPeHUH, [ie/laTh BHIBO/IbI TIO pe3yJibTaTaM
YCCrieIOBaHUS;

MIPOBOIUTL KOCBEHHble u3MepeHus1 (M3UUeCKUX BeJIUYMH, TMPU ITOM
BbIOMpATh ONTHUMA/bHBIM MeTO/ U3MepeHUs], OlLeHUBAaThb a0COIOTHBIE U
OTHOCHTE/IbHbIe MOTPeLIHOCTU MPSMbIX U KOCBEHHBIX M3MepeHUl;
TIPOBO/IUTh OMBITHI TI0 MPOBEPKe Mpe/JyI0XKEeHHOW TUIoTe3bl: TJIaHUPOBAaTh
9KCTMepUMEeHT, COOUpaTh SKCIepUMeHTaIbHYI0 YCTaHOBKY, aHa/IM3MPOBaTh
MOJIyueHHble pe3y/bTaThl W Jie/laTh BBIBOJ, O CTaTyCe Ipei0)KeHHOU
TUNOTe3bl;

cobmoaTh TipaBuia 6e301acHOTO Tpy/ia MpU TIPOBeJIeHUH UCC/Iel0BaHuN
B paMKax yueOHOro 9SKCIepuMeHTa, TIpakKTMKymMa U  yueOHO-
WCC/Ie[J0BaTe/IbCKOM UM TIPOEKTHOM [1eATeNlbHOCTM C HWCI0J/Ib30BaHUEM
M3MEepUTe/IbHBIX YCTPONCTB 1 1ab0paTOpHOro 000py0BaHUS;

pellaTb pacyéTHbIE 3a@4M C $SIBHO 33/laHHOM M HESBHO 3aJaHHOU
¢dbu3nuecko Mojieslbl0: Ha OCHOBAaHUM aHa/v3a YCI0BUsS 00OCHOBBLIBAThH
BbIOOp (u3nueckold Mopenuw, OTBedarolel TpeOOBaHUSAM 3ajiauw,
NpUMEHSITb  (DOPMYJIbI, 3aKOHBbI, 3aKOHOMEPDHOCTM U  TIOCTY/aThbl
(Gr3nUecKuX TeOopyud NpU MCI0JIb30BaHUM MaTeMaTUueCKuX MeTO/I0B
pelilieHust 3a/ja4, MPOBOJUThL PACUEThl HA OCHOBAHWHY MMEIOLUXCS JaHHBIX,
aHa/M3UpOBaTh pe3y/bTaTbl U KOPPEKTHPOBATb METO/bl PpeLIeHUs C
YyU6TOM T10/Iy4eHHbIX pe3yJIbTaTOB;

pelllaTh KadeCTBeHHble 3ajaud, TpeOyroIlye TIPUMeHeHHsI 3HaHUN U3
pa3HbIX pa3ziesioB Kypca (hU3MKM, a TaKKe UHTerpalii 3HaHUW U3 JAPYrux
MpeJMEeTOB eCTeCTBEHHO-HAYYHOr'0 I1[MK/a: BbICTPAWBaTh JIOTMUECKYHO
1[eTI0UKY pacCy>k/IeHHU C OTIOPOM Ha U3yueHHbIe 3aKOHbI, 3aKOHOMEePHOCTH
Y (busrueckue siBJIeHUs;

WCTOJIb30BaTh TeopeThuYeckrWe 3HaHUsl [/ OObSICHEeHWs OCHOBHBIX
TIPUHILUIIOB PabOThI U3MepUTe/bHBIX MPUOOPOB, TEXHUUECKUX YCTPOWCTB
Y TeXHOJIOTUYECKUX MPOL[eCCOB;

TIPUBOJUTL TIpMMepbl BK/IaZla POCCUMCKMX U 3apyOeXHbIX YUEHbIX-
¢U3MKOB B pa3BUTHe HayKd, B 00BsSICHEHME TMPOLIeCCOB OKPY’Karollero
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHaJ/IM3UPOBaTh U OLIEHWBATh MTOC/Ie/[CTBHUSI OBITOBOM W TIPOM3BOZCTBEHHOMN
JesiTeTbHOCTU UesioBeKa, CBSI3aHHOW C (DU3MUYECKMMHU TIpoLieccamu, C
TIO3ULIUN 3KOJIOTUYeCKON 6e301acHOCTH, MpeCTaBAeH!H O paljioHaTbHOM
MIPUPO/IONIOIb30BaHMM, a TaKKe Pa3yMHOM HCIOJIb30BaHUU JOCTMXKEHUN
HayKd W TEeXHOJOTUU [jid [Ja’bHeuIlero pa3BUTHS UeJ0BeueCcKoro
o0I111eCTBa;



TIPUMEHSTb pa3/MuHble CrocoObl paboThl ¢ nHMopManmel (HU3rUeCcKoro
CoJiep)KaHusi C  HCI0JIb30BaHWEM COBPEMEHHbIX HMH(OPMAaIMOHHBIX
TeXHOJIOTHM, TIPU 3TOM MWCI0/Ib30BaThb COBpPeMeHHble MH(OpMal[OHHbIE
TEeXHOJIOTUM [IJI1 TIOWCKa, IepepabOTKu U TpeAbsiBlIeHHsT yueOHOU U
HayYHO-TIONY/ISIPHOM MH(OPMAaLU, CTPYKTYPUPOBAHUSI U UHTEpIIpeTalun
vHbOpMaliy, TIOJIyUeHHOWM U3 pa3/JWYHbIX HCTOYHUKOB, KPUTUUECKU
aHa/IM3MpoBaTh  TIOJiydyaeMyro  UWHMOpMaI[Mi0 MW OlleHWBaTh  eé
JIOCTOBEPHOCTh, KaK Ha OCHOBe WMEIOIIUXCSl 3HaHUM, TaK U Ha OCHOBE
aHa/lM3a UCTOYHWKA WHGOpMAI[UH;

TIPOSIBJISITh OpraHM3alOHHbIe u T03HaBaTe/IbHbIE yMeHUsI
CaMOCTOSITeJTLHOTO ~ TIPUOOpeTeHWs HOBBIX 3HAaHWW B TIpoliecce
BBITIO/THEHUSI TIPOEKTHBIX U yueOHO-HCC/IejoBaTe/TbCKUX pador;

paboTatb B TpyIllie C HCIOJHEHHWEM Ppa3/IMYHBIX COLMATbHBIX pOJIeH,
TJIAaHUPOBaTh paboTy TpyMiibl, pal[MOHAIBLHO pacrpefesisiTh AesTebHOCTb
B HeCTaH/J|aPTHBIX CUTYallUsiX, aZleKBaTHO OILIeHWBAaTh BKJAJ] Ka)KJOTO W3
YUaCTHUKOB TPYIIIbI B peIlleHre pacCMaTPUBaeMoi TTpoOIeMbl;

TIPOSIBJIITE MOTHBALMIO K OyayIrei mpodecCHoHaIbHON AeITeTbHOCTH 110
CrieLia/ibHOCTSIM (hHU3UKO-TeXHUUeCKOTo POoQuIs.

K koHily obyuenuss B 11 kaacce TipeMeTHbIe pe3yJ/bTaThl Ha yriybaéHHOM
YPOBHE JI0/KHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YyYarOIIUXCSl YMEHHUM:

NMOHUMaTb pOAb (U3UKA B  SKOHOMHYECKOM, TEXHOJIOTMYeCcKOou,
COLIMA/IbHOM U 3TUYECKOM cepax AesTeJbHOCTH YesIoBeKa, POJib U MeCTO
(¢U3MKM B COBPEMEHHOM Hay4yHOM KapTHMHe MHpa, pPO/jb aCTPOHOMHUU B
NPAaKTUUeCKOM  [lesiTe/IbHOCTU  YesioBeKa U Jla/IbHelIleM Hay4YHO-
TeXHUYECKOM Da3BUTHH, 3HAYEHUE OMUCcaTeIbHOW, CUCTEeMaTU3HPYIOLLen,
OOBSICHUTE/ILHOW M TIPOTHOCTUYECKOW (GYHKLUUN (PU3NUeCKON Teopuu —
5/IeKTPOJJMHAMUKH, CleLyaJbHOW TeOPUM OTHOCHUTEeTbHOCTH, KBAaHTOBOM
Gbu3MKy, poab (Pu3NUeckor Teopuu B (POPMMPOBAHUU Tpe/|CTaB/IeHUM O
¢bu3nueckoi KapThHe MUpa, MecTo (hU3MUeCcKol KapTUHbI MUpa B 001ijeM
PSIly COBPEMEHHBIX eCTeCTBeHHO-HAYUHBbIX Npe/ICTaBJIeHUN O TIPUPOJE;
pa3nuuaTh YCJIOBUSI TPUMEHUMOCTH MoJeneld (U3NUecKux Ten U
NIPOLIECCOB  (sIBJIEHMI): OJHOPOJHOE 3JIeKTPUYeCKOoe U  OJHOPOJHOe
MarHUTHOe T0Jisl, TapMOHHWYecKue KojebaHusl, MaTeMaTH4eCKUM MasiTHUK,
V/lealbHbIA TIPY>KWHHBIA MasTHUK, TapMOHWYeCKVe BOJIHbI, W/eabHbIN
KosiebaTebHBIN KOHTYP, TOHKas JIMH3a, MoJiesieli aToMa, aTOMHOTO sifipa U
KBaHTOBOMW MO/Ie/IN CBeTa;

pa3nuuaTh yc/ioBuUsl (TpaHullbl, 00/1aCTH) MPUMEHUMOCTHA (PU3NYECKUX
3aKOHOB, TIOHMMaTh BCeoOIuii XapakTep (yHJaMeHTalbHbIX 3aKOHOB U
OrpPaHUYEHHOCTb MCMO/Ib30BaHUs YaCTHBIX 3aKOHOB;



aHa/IM3UPOBaTh M OOBSCHATH 37IeKTPOMAarHWTHBIE TIPOLIECCHI U SIBJIEHUS,
WCTIO/Ib3ysl OCHOBHbIE TIOJIOXKEHUSI W 3aKOHbI 3JIEKTPOAUHAMMKA U
crieLuasbHOW ~ TEOPUM  OTHOCUTE/NLHOCTM  (3aKOH  COXpaHeHus
3JIEKTPUUYECKOro 3apsza, cuna Awmmepa, cwia JlopeHua, 3akoH
3/IeKTPOMarHUTHOM ~ WHAYKUMM, TpaBuio  JleHua, cBssp  J3C
CAaMOMHJYKLIMM B 3JIeMeHTe SJ/IeKTPUYECKOM LeMid CO CKOPOCThIO
V3MEeHeHus1  CUJbl  TOKa,  IMOCTYyJaTbl  CHELUaJbHOM  TeOopUH
OTHOCUTEIbHOCTU JWHILITENHA);

aHa/IM3UPOBaTh U OOBSCHATH KBAHTOBBIE TIPOLIECCHI U SIBJIEHUS, UCTIONb3YS
TO/IO’KeHUs1  KBAaHTOBOM  (Pu3uWKu  (ypaBHeHHMe  OWHILNTeWMHa /sl
doToaddekra, mepBbIM W BTOPOM TOCTyJaThl bopa, NpUHLMI
COOTHOILLIEHUs] Heoripe/jeniéHHOCTel ['elizeHOepra, 3akOHbI COXpaHEHUS
3apsiJOBOT0 YU MaCCOBOT'O UMCE/ W SHEePIuM B si[IePHbIX peaKlUsiX, 3aKOH
pPaJM0aKTUBHOIO pacnaja);

OMNMCHIBaTh (PU3nMUecKre TIPOLIeCChl U SIBJIEHHUS, WCMOJIb3ys BeTUYWHBI:
HarpsKEHHOCTD 3/IEKTPUYECKOr0 T0JIsA, TTIOTeHLUa 3/1eKTPOCTaTUYeCKOro
MoJisl, pa3HOCTb TIOTEHLUA/IOB, 3/JeKTPOJBWKYIAs CUla, WHAYKLMS
MarHuUTHOTO TIOJil, MarHUTHbIA TMOTOK, CWia Amrepa, UHAYKTUBHOCTb,
3JIEKTPOJBIWDKYILAasi CUAa CaMOMHAYKLMM, SHEPrusi MarHWTHOTO MOJst
MPOBOJHUKA C TOKOM, PpEeJATUBUCTCKUN WMITYJIbC, TIO/Hasi SHEeprus,
9Heprusi TIOKOs CBOOOJHOM YaCTHIbl, SHEPTHUs W UMMY/IbC (OTOHa,
MacCOBO€e UMCJIO U 3apsij s/ipa, SHEePIUsi CBSI3U S/1Pa;

OOBSICHSITL ~ OCOOEHHOCTM  TIPOTeKaHusi  (U3WYECKUX  sIBJIeHUA:
3/1eKTPOMarHUTHast UHAYKLYsI, CAMOUHAYKI[YS, pe30HaHC, UHTep(hepeHLIUs
BOMH, Judpakuus, JUCTepcusi, TI0/HOe BHYTpPeHHee OTpakeHUe,
doTo3nektpuueckuii 3dhdekT (porosddekT), ambda- u Oera-pacmazbi
slep, ramma-usjiyueHve sifep, (pusuyeckyve NPUHLUMBI CHeKTPaabHOro
aHasm3a v paboThI J1a3epa;

orpejensTh HarpaB/ieHUWe WHAYKIWA MarHATHOTO MOJsi TPOBOJHUKA C
TOKOM, CUJ/Ibl AMIiepa v Cusibl JIopeH1ia;

CTpouTh U300pakeHre, CO3ZlaBaeMoe MJIOCKUM 3epKasioM, TOHKOW JIMH30M,
Y PaCCUUTHIBATh €r0 XapaKTePUCTUKY;

TIPUMEHSITh OCHOBOTIO/Iaratolle aCTPOHOMUYECKHe TIOHSTHUSI, TeOpUU U
3aKOHBI /I/Ii  aHanu3a W O0bsCHeHUsT (PU3NYEeCKUX IIPOLIeCCOB,
MIPOUCXOJAIIMX B 3BE3JaX, B 3BE3/IHbIX CUCTEMAaX, B MeXXrajaKTHUueCKOu
cpezie; ABWKeHUs1 HeOeCHBIX TeJl, SBOJIIOLIMY 3B&3/] U BceneHHO;
MPOBO/JIUTh UCC/Ie[JOBaHMEe 3aBHUCHMOCTEN (PU3NUYECKUX BeJUUYUH C
WCIO/Ib30BaHWEM TIPSIMbIX M3MepeHWM, NpU 3TOM KOHCTPYUPOBAaTh
YCTaHOBKY, (PUKCHMpOBaTh pe3y/bTaTbl IOJIyYEHHOW 3aBUCUMOCTH



bu3nUecKux BeMUMH B BUJe TpadUKOoB C YYETOM abOCOMFOTHBIX
TOTPeIIHOCTe  W3MepeHui, [leflaTb  BBIBOABI 10  pe3ysbTaTaM
WCCITe/JOBaHMS;

TIPOBOINTh KOCBEHHbIe u3MepeHus1 (U3NUeCKUX BEeIUYWH, TMPH ITOM
BbIOMpaTh ONTUMAJBLHBIA METOJ, W3MepeHUs], OLleHWBaTh abCOMIOTHBIE U
OTHOCHTeJTbHbIE TTOTPEIIHOCTH TIPSIMBIX U KOCBEHHBIX W3MepeHUi;
TIPOBO/IUTD OTIBITHI 110 TIPOBEPKE TIPe/IOKEHHON TUITOTe3bI: IJIaHUPOBATh
9KCTIEPUMEHT, COOUpaTh SKCIIePUMEHTATbHYI0 YCTaHOBKY, aHAaTM3UPOBaTh
To/lyueHHble pe3yJ/bTaThl W JieJlaTh BBIBOJ, O CTaTyCe TIpeI0yKeHHOU
TUTIOTe3bI;

OIMMCBHIBAaTh METO/IbI TIOJTyUeHHUS HAYYHBIX aCTPOHOMHUECKUX 3HAHHUM;
cobmoaTh TIpaBWIa 6e301MacHOTO TPYy/la TIPU TIPOBEIeHUM UCC/IeI0BaHUH
B paMKax yuyeOHOro 9SKCIIepUMEHTa, TMpakKTMKymMa U  ydeOHO-
WCC/IeJOBaTe/IbCKOM U TIPOEKTHOM [leATeNTbHOCTH C HCII0J/Ib30BaHUEM
M3MepUTe/IbHBIX YCTPOWCTB U labopaTOpHOT0 000py/I0BaHNS;

pelllaTh pacuéTHble 3aJaud C $BHO 3a/laHHOM U HesSBHO 3aflaHHOMN
bu3MuecKOM MOie/ibl0: Ha OCHOBAaHWM aHalu3a YCIOBUS BbIOMpATh
dbusnueckre Mofe/id, OTBedawllyde TpeOOBaHUSAM 3aJaud, MPUMEHSITh
dopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJ/IaThl (PU3NUECKUX TEOpHI
IIPU  WCIIOMBb30BAaHUM MaTeMaTUYeCKUX METOZIOB pellleHus  3ajad,
TIPOBO/IUTH PACUéThl HA OCHOBAHUM MMEIOIIUXCS JaHHBIX, aHATM3UPOBATh
pe3yJibTaTbl U KOPPEKTHPOBATb METO/IbI PellleHUs] C YUETOM T0/TyUeHHBIX
pe3y/IbTaToB;

pelllaTh KadyeCTBEeHHbIe 3a/aud, TpeOyromue TIPUMEHeHHs 3HaHUN W3
pa3HBIX pa3/iesioB Kypca (PU3MKH, a TakKe WHTerpaliiy 3HaHUHN U3 APYTUX
TIpeIMEeTOB eCTeCTBeHHO-HAyYHOr'0 I[MK/a: BbICTPAWBATh JIOTUUECKYHO
I[ETIOUKY PacCy>KJeHUM C OTIOPOM Ha W3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH
U u3MUecKre siBJIeHUS;

WCTIO/Tb30BaTh TeopeTUYecKrWe 3HaHUS [ OObSICHeHWs OCHOBHBIX
TIPUHLIUTIOB PabOoThl M3MepUTe/bHBIX MPHUOOPOB, TeXHUUECKUX YCTPOWUCTB
Y TEXHOJIOTUYECKHX TTPOLIeCCOB;

TIPUBOJUTh TIPUMEPhI BK/IaZila POCCUMCKMX U 3apyOeXHBIX YUYEHBIX-
GU3MKOB B pa3BUTHe HayKd, B OOBsSICHEHHE TIPOIIeCCOB OKPY’KaroI[ero
MUpa, B Pa3BUTHE TeXHUKU U TEXHOJIOTH;

aHaJ/IM3UPOBATh W OLIEHUBATD ITOC/Ie/[CTBHUSI OBITOBOM M TIPOM3BOZCTBEHHOM
JesiTe/IbHOCTU  4esioBeKa, CBSI3aHHOM C (M3MUeCKUMHU TIPOI[eCCaMH, C
TIO3ULIUN SKOJIOTUUECKO 0e301acHOCTH, MPeCTaBAeHHH O paliOHaIbHOM
TIPUPO/IOTIOIb30BaHNM, a TAaKKe Pa3yMHOM HCIO/Ib30BaHUU AOCTHXKeHUN



HayKu W TEeXHOJOTWWA [y [a/bHeHlIlero pasBUTHSI 4Ye/I0BeuUeCKOro
o0111eCTBa;

TIPUMEHSITb pa3/MuHble Crocobbl paboTel ¢ MHpOpMaLuel (GrU3rUecKoro
COZilep)KaHusi C  WCI0J/Ib30BaHWEM COBPEMEHHBIX UH(OPMALMOHHBIX
TeXHOJIOTUW, TIPU 3TOM MCIO/Ib30BaThb COBPEMeHHble HWH(OPMAalOHHbIe
TEXHOJIOTUM JIJIsl TIOMCKA, IepepaboTKu U TpeJbsiBleHus yueOHOM U
HayYHO-TIOMNY/ISIPHOM MH(OPMaLUY, CTPYKTYPUPOBaHUSI U MHTepIIpeTaLyn
vHbOpMaLMy, TI0JlyUeHHOWM U3 pas3/MYHbIX MCTOYHUKOB, KPUTUUECKU
aHa/lM3UpOBaTh  MOAy4yaemMyr MH(OpPMALMI0O M  OLleHMBaTh  eé
[IOCTOBEDHOCTh KaK Ha OCHOBe UMEIOLIMXCS 3HaHWM, TaKk M Ha OCHOBe
aHa/iM3a UCTOUYHMKA UH(POPMaLIUH;

TIPOSIBJISITh OpraHu3alOHHbIe " M03HaBaTe/bHbIE yMeHUs
CaMOCTOSITE/ILHOTO ~ TPUOOpeTeHWsT HOBbIX 3HAHMN B  Mpoliecce
BBITOJIHEHUSI IPOEKTHBIX U yueOHO-KCCrejoBaTebCKUX paboT;

paboTaTb B TpyIilie C HCIOJHEHWEM Ppa3/MyHbIX COLMAaIbHBIX pOJIeH,
TJIaHUPOBaTh PabOTy TPyMIibl, PaliMOHATBLHO PACIIPeJesisiTh [esiTe/IbHOCTh
B HECTaHJApTHbIX CUTyallUsX, a/leKBaTHO OLIEHMBATh BKJAaJ, KaXKJOro U3
YUaCTHHKOB TPYIIIbI B pPellieHre paccMaTpuBaeMoii Mpo0ieMsl;

TIPOSIBJISITH MOTHBALMIO K OyAyiiieil mpodeccuoHaabHON AeaTeTbHOCTH 110
CHeLMaTIbHOCTAM (PU3UKO-TeXHUUeCKOT0 Mpogus.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
KomuecTBo yacoB JJIEKTPOHHbIe
No HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
KoHnTpo/bHble | IIpakTHyecku
n/n NporpamMMsbI Bcero oOpa3oBare/IbHBIE
paboTbI e paboThbI
pecypchl
Pa3aen 1. HAYUYHBIN METO/] IIO3HAHUS ITIPUPO/IBI
1.1 HayuHbili MeTOZ, MO3HAHUS TIPUPOBI 6 Bubmaotexa OK
' y A PHPOA https://m.edsoo.ru/f16b68d7
Wtoro no pasgeny 6
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 10 1 Bubmiorexa OK
https://m.edsoo.ru/f16b68d7
Bbubmmoreka IIOK
2.2 furamika 10 https://m.edsoo.ru/f16b68d7
, bubmoreka LIOK
23 (Cratuka TBEpAOTO Tesa > 1 https://m.edsoo.ru/f16b68d7
bubmoreka IIOK
24 3aKOHbI COXpaHeHH!sl B MeXaHUKe 10 1 hits:/m.edsoo.ru/f16b68d7
Wroro nio pasgeny 35

Paszpen 3. MOJIEKYJ/IAPHASA ®3UKA 1 TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKY/IIPHOKUHETUUECKOUN TeOpUH 15 1 Bubmaorexa [JOK
’ y/ip p https://m.edsoo.ru/f16b68d7
b K
3.2 TepmogrHamuka. TernioBbie MalllMHbI 20 1 nbmorexa LO

https://m.edsoo.ru/f16b68d7
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AFPEFHTHbIe COCTOsAHMA BeleCcTBd. ®a30BbIe

bubmoreka IIOK

33 Tepexo/bl 14 https://m.edsoo.ru/f16b68d7
Wtoro no paspeny 49
Pazpgen 4. JJIEKTPOJUHAMUKA
bubmoreka IIOK
4.1 OTIeKTPHHIeCKoe rorle 24 https://m.edso0.ru/f16b68d7
. . bubmoteka LIOK
4.2 IToCTOAHHBIN 3/IEKTPUYECKUU TOK 24 https://m.edsoo.ru/f16b68d7
bubnmoreka IIOK
4.3 TOKH B pasTHUHbIX Cpefiax 6 https://m.edsoo.ru/f16b68d7
Wroro nio pasgeny 54
Pasgen 5. DU3NUYECKU ITIPAKTUKYM
. bubmoreka LIOK
>1 PUIIECKHH NIPAKTHKYM 16 16 https://m.edso0.ru/f16b68d7
Wtoro no pa3peny 16
bubnmoreka IIOK
Pesepaiioe Bpems 10 https://m.edsoo.ru/f16b68d7
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 170 16



https://m.edsoo.ru/f16b68d7
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11 K/TACC

KonuuyecTBo yacos J/IeKTPOHHbIE
HaunmMeHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/m KontponbHsble | TIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/bHbIE
paboTbI paboTsI
pecypchbl
Pazpen 1. JJIEKTPOAUHAMUKA
1.1 MaruuTtHoe noJie 14 Bubmiorexa OK
https://m.edsoo.ru/39859ef1
bubmmoreka IIOK
1.2 DMEKTPOMArHHTHAS HHAY KIS 13 1 https://m.edsoo.ru/39859ef1
Wtoro no paspeny 27
Pa3pen 2. KOJIEBAHUS 1 BOJ/THBI
bubmmoreka LIOK
21 Mexanuueckuie KosiebaHust 10 https://m.edsoo.r/39859ef1
bubmmoreka IIOK
2.2 1
OIEKTPOMArHHTHLIE KoJebanus > https://m.edsoo.ru/39859ef1
23 MexaHuueckue U 3/1eKTpOMarHUTHbIe 10 1 Bubmioreka IIOK
' BOJIHBI https://m.edsoo.ru/39859ef1
bubmmoreka IIOK
24 2 1
Onriika > https://m.edsoo.ru/39859ef1
Wtoro no paspeny 60

Pa3gen 3. OCHOBBI CIIEIIAJTIbHON TEOPUM OTHOCUTE/IbHOCTH

3.1

OcHoBel CTO

5

1

bubmmoreka LIOK
https://m.edsoo.ru/39859ef1

Wtoro no pasgeny



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Paszpen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOTHOBOM ya/ini3m 15 Bubmiorexa [JOK
’ priyCKy/IAp M https://m.edso0o.ru/39859ef1
bubmioTeka LIOK
4.2 o 5
H3HKa aToMa https://m.edso0o.ru/39859ef1
43 ®du3MKa aTOMHOI0 fi/ipa ¥ 3/1eMeHTapHbIX 5 bubmmoreka IIOK
' YacTHL] https://m.edsoo.ru/39859ef1
Wroro nio pasgeny 25

Paszpen 5. 9JIEMEHTBI ACTPOHOMMUWHN 1 ACTPODPU3UKH

Bbubmmoreka IIOK
5.1 DneMeHTbI aCTPOHOMUM U aCTPO(U3UKU 12 https://m.edsoo0.ru/39859ef1
Wtoro no pa3peny 12
Pasaen 6. ®DU3NUYECKUMN ITIPAKTUKYM
. bubmmoreka IIOK
6.1 PusHHecKiit MPaKTHKYM 16 16 https://m.edso0.ru/39859ef1
Wtoro no pasgeny 16
Paszpen 7. OBOBIIAROIIEE ITOBTOPEHHE
CucremaTH3als ¥ 0000IIIeHMe
71 TpeMeTHOr'0 COZlepyKaHus U OIlbITa 15 Bbubmoteka IIOK
’ JesITe/TbHOCTH, TIPUOOPEeTEHHOTO MPU https://m.edsoo.ru/39859ef1
r3yyeHuu Kypca ¢usuku 10 — 11 kaccos
Wtoro no paspeny 15
PesepBHOe Bpems 10 Bubmiorexa OK

https://m.edsoo.ru/39859ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

170

16







ITIOYPOYHOE IVNTAHUPOBAHUE

10 K/TACC
KommuecTBo yacos JJIeKTPOHHBIE
No Jdata nudpoBbIe
Tema ypoka KonTponbubie | IIpakTnuecku
n/n Bcero u3yueHus | oOpa3oBaTe/IbHbIE
paboThI e paboTbI
pecypchl
1 ®dusuka — pyHAaMeHTaIbHas HayKa O 1 02.09 bubmoteka LIOK
rpupoze ’ https://m.edsoo.ru/1beef346
) HayuHbIli MeTOZ, MO3HaHUSI U METO/IbI 1 03.09 bubmoTeka LJOK
vcce[oBaHusT PU3NUeCKUX SB/IeHUMN ’ https://m.edsoo.ru/3a7fde29
OKCITep¥MeHT U Teopus B Ipoljecce
3 HOBH&IIEI/IH TIPUPO, prHa6J'IH§) ;{He U 1 03.09 Brbmorexa OK
PHPOZEL. A ' https://m.edsoo.ru/34c49931
9KCITIepUMEHT B (pU3LKe
Criocobb1 u3MepeHust HrU3UYeCKUX
bubnuoreka IIOK
Be/IMurH. AOCOJIOTHAs U
4 S —— 1 05.09 https://m.edsoo.ru/ca2def03
THOCHUTe/IbHAs! MOrPeLlHOCTH
. P https://m.edsoo.ru/7f18fda3
M3MepeHul U3nYeCcKuX BeTMUrH
MogenvpoBanue B pusuke. Posb
: MecTO (PM3UKH B (POPMUPOBaHUU 1 06.09 bubmoteka LIOK
COBpPeMeHHOM HayYyHOUM KapTUHbI MUPa, ' https://m.edsoo.ru/eabbded1
B [PaKTUYeCKOM JIeSITeJIbHOCTHU JTI0Zen
6 MexaHuueckoe gBwkeHue. CucremMa 1 09.09 bubmoTeka LIOK
oTcuera. ’ https://m.edsoo.ru/e9a52f02
OTHOCHTENBHOCTh MEXaHUYeCKOro
7 nBkeHus1. [Ipsimasi 1 oOpaTHast 3a1aun 1 10.09
MeXaHWKHU
8 Paguyc-BeKTOp MaTepyasbHOM TOUKH, 1 10.09 bubmoreka LIOK



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/ca2def03
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https://m.edsoo.ru/1beef346

€ro NMpoeKLurn Ha OCY KOOpAWHAT.

Tpaekropusi. [Tepemettienue. CKOPOCTb.

VX npoekuu Ha 0CU KOOpAMUHAT

https://m.edsoo.ru/30a108a5

PaBHOMepHOe NpsIMO/IMHEeHHOoe
IBrkenue. ['padrueckoe onucanue

bubmoreka IIOK

10 OKPY’KHOCTHU. YTJIOBasi U TMHENHas
ckopocTs. Ilepuog v yactora.
LleHTpOCTpeMHUTE/IbHOE U MOJTHOEe

9 y 12.09
PaBHOMEPHOI'0 TIPIMOJIMHEHHOT O https://m.edsoo.ru/89ba7190
JIBUDKeHUsT

10 CroxxeHue nepeMelLleHA U CKOPOCTE. 13.09 bubmoreka LIOK
Pertienne 3ajau ’ https://m.edsoo.ru/761d18aa
HepaBHOMepHOe JBUKeHUe.

1 MrHoBeHHasi CKOPOCTb. Y CKOpeHue. 16.09 bubmoreka LIOK
TTpsIMO/IMHEHHOE JBHKEHHE C ’ https://m.edso0.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEeM
I'padmueckoe onvcaHve

12 TMPSIMOJIMHEMHOTO JIBVXKEHUS C 17.09 Brbmiorexa [OK

P A ' https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEeM
CBobo/Hoe T1azieHHe. Y CKopeHre

13 cBOOOAHOTO TazieHHsl. 3aBUCUMOCTh 17.09 bubmiorteka LJOK
KOOp/JUHAT, CKOPOCTH, YCKOPEHUS OT ' https://m.edsoo.ru/f738109c
BpeMeHU U UX rpapuKu

bubmoreka LJOK
14 BxopHasi KOHTPO/IbHAA padoTa 19.09
A P p https://m.edsoo.ru/71cbb4f5

15 IBw>keHMe Tesia, OPOIIEHHOTO TIO/, 20.09 bubmiorteka LJOK
YIJIOM K TOPU30HTY ' https://m.edsoo.ru/33196fbe

16 KpuBosmHeliHoe BW>KeHUe. [IBIKeHMe 23.09 bubmioTteka LJOK

https://m.edsoo.ru/1242{32e



https://m.edsoo.ru/71cbb4f5
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yCKOpeHHe

I[TepBbiii 3ak0H HbroTOHA.
VHepuianbHble CUCTEMBI OTCUYETA.

bubmoreka IIOK

17 24.09
[IpuHLMIT OTHOCHUTE/IBHOCTH ["anuiies. https://m.edsoo.ru/5a9e4a64
HeuHepriyanbHble CUCTEMBI OTCYETa
18 Cuna. PaBHOgelCTBYOLast CUa. 94.09 bubmoreka LIOK
Bropoii 3akoH HetotoHa. Macca ’ https://m.edsoo.ru/141d3837
19 Bsaumopeiicteue Ten. TpeTuil 3aKoH 26.09 bubmoreka LIOK
HeroToHa ' https://m.edsoo.ru/57dba505
[IpyHIMD cyneprio3yuLiuu cui. PelrieHue
20 3ap aqLIIHa 1y BII/IMEIE)HGHI/I;I 3aKOHOB 27.09 Brbmiorexa [JOK
é P ' https://m.edsoo.ru/bdf997fb
HeroToHa
3aKOH BCEMUPHOIO TATOTEHUSI.
21 OKBUBa/JIEHTHOCTb FPaBUTALIMOHHOW U 30.09 bubmorexa OK
N P 1 ' https://m.edsoo.ru/9aba2b0a
WHEepPTHOU MacChl
0 Cwuia TsKeCTy U yCKOpeHue 01.10 bubmoreka IIOK
CBOOOHOrO NaeHust ' https://m.eds00.ru/22757f26
JBkeHre HeOeCHBIX Te U UX
73 HCKYCCTBEHHBIX CIyTHUKOB. [lepBas 01.10 bubmoteka LIOK
KOCMHYeCKasi CKOPOCTb. 3aKOHBI ’ https://m.edsoo.ru/11abfa0a
Kernnepa
bubmoreka IIOK
24 Cuiia ynpyroctu. 3akoH I'yka. Bec tesna 03.10
YIpY y https://m.edsoo.ru/0ae2cd84
Cuia Tpenus. IIpuposa v BUABI CUIT bubnuoreka LIOK
25 TpeHus. [IByKeHue B JKUAKOCTU U rase C 04.10 https://m.edsoo.ru/1fa86499
YUETOM CHJ/IBI COIIPOTUB/IEHUS Cpe/ibl https://m.edsoo.ru/2cb29676
T
26 Hasnenue. I'ngpocratnueckoe 07.10 bubmoteka LIOK

Jasnenuve. Cuna Apxumeja

https://m.edsoo.ru/a28aa7ad
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ABCOMOTHO TBEP/0€ TeJo. bubnuoreka IIOK
27 [TocTynaresibHOe U BpalljaTeIbHOE 08.10 bubnuoreka IIOK
JBUKeHUe TBeporo Teja https://m.edsoo.ru/2b95d57e
)8 MoOMeHT CuJibl OTHOCHUTEJ/IBHO OCH 08.10 bubmoreka IIOK
BpaiteHus. [11e4o cuJibl ' https://m.eds00.ru/653d3459
CrioxeHue Cul, IPUI0KEHHBIX K
79 TBepAoMy Tesy. LIeHTp TsKecTH Tesa. 10.10 Bbubmoteka LIOK
YcoBus paBHOBeCUs TBepJOro Tesia. ’ https://m.edsoo.ru/9aa79a7d
Buabl paBHOBecust
bubmoreka IIOK
30 Perienvie 3azau 11.10
A https://m.edsoo.ru/dc1caac0
KoHTpo/ibHasi padoTa mo teme
31 " MuHamuka. CTaTuKa TBep/joro 14.10 Brbmorea LOK
. ) PA ’ https://m.edsoo.ru/9f5a574c
Tes1a
VmMnynibC MaTepranibHOM TOUKH,
19 CHCTeMbl MaTepuajbHbIX TOUeK. LleHTp 15.10 bubmoreka LIOK
MacC CUCTeMbI MaTepUabHbIX TOUEK. ' https://m.edsoo.ru/4bb8294b
Teopema 0 ABUKeHUU L[eHTpa MacC
ViMItynibC CUIIbI M U3MEHEHKe UMITYJ/TbCa
bubmoteka LJOK
33 Tesla. 3aKOH COXpaHeHUs UMITY/IbCa. 15.10
https://m.edsoo.ru/13f0a221
PeakTnBHOE JIBU>KEHUE
MomMmeHT umMyJ/ibca MaTepuaabHON
4 ToukU. [IpescraBieHre o coxpaHeHUH 17.10 bubmiorteka LJOK
MOMEHTA MMITYyJIbCa B L{eHTPaIbHbIX ' https://m.edsoo.ru/d6532eb9
TOJISIX
bubnuoreka LIOK
35 Pertienue 3agau 18.10 H
https://m.edsoo.ru/f7706d63
36 Pabora cuibl Ha MasioM ¥ Ha KOHEUHOM 21.10 bubmoteka LIOK
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nepemelienun. ['paduueckoe
ripe/icTaB/ieHre PabOThI CHIIBI.
MOLLHOCTB CUJIBI

https://m.edsoo.ru/913974c7

KuneTtnueckasi sHeprus. Teopema 00

. bubmuoreka IIOK
37 U3MeHEeHUN KMHeTUUeCKO! SHeprun 22.10
o https://m.edsoo.ru/9a5e2e74
MaTepuaibHOU TOUKH
[ToTeH1ManbHBIe U HEMTOTeHL[a/IbHbIe
bubmoreka IIOK
38 cunsl. [ToTeHmanbHas sHeprus. Bropas 22.10
https://m.edsoo.ru/554bafcc
KOCMMUeCKasi CKOPOCTh
TpeTbss KOCMUUeCKast CKOpOCThb. CBs3b
paboTHI HEMOTeH[UATBHBIX CUJTT C
. bubmoreka LIOK
39 M3MeHeHVeM MeXaHU4eCKol 3Hepruu 24.10
https://m.edsoo.ru/f57b4e01
CUCTeMBI TeJl. 3aKOH COXpaHeHUs
MexXaHWUYeCKON SHepruu
Ynpyrue v Heyrpyrue CTOIKHOBEHHS.
by yripy o bubmoteka LIOK
40 YpaBHenuve bepHysy 151 vjeansHOU 25.10
https://m.edsoo.ru/f30f43b6
JKUJKOCTH
41 KonTposibHas pabora mo teme 05.11 bubmiorteka LJOK
"3aKOHBbI COXpaHeHMsI B MeXaHuKe" ' https://m.edsoo.ru/474e7c4a
PasBuTHe npe/icTaB/IeHU O IPUPOJe i OK
42 Teru10Tel. OcHOBHBIe no/10KeHust MKT. 05.11 nomvoreka L
https://m.edsoo.ru/b0a4445f
Ouddy3us. BpoyHOBCKOe ABUKeHHe
CrpoeHue ra3000pa3HbIX, )XUAKUX U
bubnuoreka IIOK
43 TBepAbIX Tesl. XapakTep [BWKeHUs U 07.11
. https://m.edsoo.ru/c44d02e2
B3aMMO/IeUCTBUS YaCTUL] BelecTBa
Macca v pasmepbl MOJIeKYJT (aTOMOB). B OK
44 Konuectso BeliectBa. [locTosiHHas 08.11 nbmorexa L

ABorazipo

https://m.edsoo.ru/c5b72ab7
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Temneparypa. TerioBoe paBHOBecHe.

bubnuoreka IIOK

45 11.11
[Tkana Lenbcus https://m.edso0.ru/0070d493
46 Pemienue 3ajau 1211 Bubmoteka LIOK
https://m.edsoo.ru/1531aba5
. b
47 NneanbHbii ra3. I'a30Bble 3aKOHBI 12.11 nbmiorexa OK
https://m.edsoo.ru/1deb2367
48 YpaBHeHnne MeHeneeBa-KnamnelipoHa. 14.11 bubmioreka LJOK
Pewenue 3agau ' https://m.edsoo.ru/8d12c328
49 AGcostoTHasi TemriepaTypa. 3aKOH 1511 bubmoreka IIOK
MansToHa ' https://m.edsoo.ru/14e02d1f
50 M3ormponeccs! B WjeaabHOM rase C 18.11 bubmoteka LIOK
TIOCTOSTHHBIM KOJIMUECTBOM BelleCcTBa ' https://m.edso00.ru/68878d51
['padurueckoe npesacras/ieHye
pach PeA bubmoreka LIOK
51 M30IPOLIeCCOB: U30TepMa, U30X0pa, 19.11
https://m.edsoo.ru/1344327b
n3obapa
52 OcHoBHOe ypaBHeHre MKT 19.11 Brb/morexa OK
https://m.edsoo.ru/c8094721
53 Perienue 3azau 21.11 Bubmaorexa [JOK
https://m.edso00.ru/10265a05
CBs13b abCOMIOTHOM TeMIiepaTyphbl
TePMOJUHAMUUECKON CUCTEMBI CO
54 Cpe/iHel KUHeTUYeCKOM SHepruen 22.11 https://m.edsoo.ru/c38af875
MOCTYTIaTe/IbHOTO TEIJIOBOT'O JBHKEHUSI
eé yacTull
e O06o0111eHMe U cUCTeMaTH3als 3HAHUH 05 11 bubmmoreka LIOK
o Teme "OcHoBbl MKT" ' https://m.edsoo.ru/09d12fd8
KonTposibHas pabora mo teme
56 P P 26.11 bubmoreka LJOK

"OcHoBbl MKT"

https://m.edsoo.ru/13adad59
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TepMmoarHaMHUuecKasi cucrteMa. 3ajilaHue
BHeIIHUX ycyioBui Aist T/ cucTeMbl.
BHelllHMe ¥ BHyTpeHHUe nlapaMeTphl.

bubmoreka LJOK

57 26.11
[Tapametpsl T/l cucTemMBbl Kak cpefHue https://m.edsoo.ru/5f8d38a3
3HaueHWsl BeJINUVH, OMUCHIBAIOIIUX eé
Ha MHUKPOCKOITUUYeCKOM YPOBHe
HyneBoe Hauano TepMOIMHAMUKU.
58 Camorpou3sBoJibHas penakcanus T]] 28.11 Bnbmiorexa [JOK
P P H ' https://m.edsoo.ru/8ec512f0
CUCTeMBI K TeIJIOBOMY PaBHOBECHIO
Mogenb njjeanbHOro rasa B
59 TepMOJMHAMUKe. Y C/IOBUS 29.11 Brbmorexa LOK
PMOA 76 ' https://m.eds00.ru/29355001
TPUMEHHUMOCTH 3TOW MOJeU
60 YpaBHeHnue MeHjeneeBa-KaneripoHa u 09.12 bubmoreka LIOK
BbIpaKeHMe /151 BHYTPeHHel SHepruun ’ https://m.edsoo.ru/bal178d0
BeipakeHue /17151 BHyTPeHHEN SHeprum
61 OZJHOATOMHOI'0 UZieajlbHOro rasa. 03.12 bubmmoreka LIOK
KBasucratrueckre v HeCcTaTUYeCKue ’ https://m.edsoo.ru/ac5cac15
TIPOLIeCCHI
OnemeHTapHas paboTa B
62 TepMO/IMHAMUKe. BerunciieHre paboThe 03.12 bubmoteka LIOK
1o rpaduKy rporiecca Ha pV- ' https://m.edsoo.ru/741d5738
Jyarpamme
Terutornepejaua Kak crioco0 u3MeHeHUst
63 BHyTpeHHell s3Heprun T]I cucteMbl 6e3 05.12 Brbmiorexa [JOK
TP P ' https://m.edsoo.ru/3d734561
COBepIIIeHHs pabOThI
64 KoHnBek1jys, TerjionpoBoAHOCTb, 06.12 bubnuoreka IIOK
U3/IyyeHue ' https://m.edsoo.ru/157b54cd
65 KonmyectBo TerioTsl. TernsoéMKoCTh 09.12 bubnuoreka LIOK
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Tesa. YAEJ'II:HEIH " MOJIApHad
TeIrI0éMKOCTH BelleCTBd. YAEJ'II:HEIH
TEeI/IOTa CrOpPdHHsA TOILIMBA

https://m.edsoo.ru/7ba67355

66 AMHUHMCTPaTUBHAsA KOHTPOJ/IbHAS 10.12 bubmoreka IIOK
pabora ) https://m.edsoo.ru/1db5ad4e
67 [MToHsiTHE 006 afabaTHOM TIpoOIiecce. 10.12 bubmoreka LIOK
ITepBbIli 3aKOH TEPMOJAVHAMUKH ’ https://m.edsoo.ru/d8098824
KosmnuecTBO TemioThI ¥ paboTa Kak
N bubmoreka LIOK
68 Mepbl M3MeHeHUs] BHYTPeHHel SHepruu 12.12
https://m.edsoo.ru/b047alcd
T[] cuctembl
BTopoii 3aK0H TepMOIMHAMUKU IS
69 PaBHOBECHBIX Y HEPABHOBECHBIX 13.12 bubnuoreka LIOK
niporieccoB. HeobparumocTsb ' https://m.edsoo.ru/c6f4f464
TIPUPO/IHBIX TIPOL[ECCOB
70 [TpUHIUTIBI 1eMCTBUS TETIIOBBIX 16.12 bubmioreka LJOK
maryd, KI1]1 ' https://m.edsoo.ru/2e945513
7 MakcumainbHoe 3Hauenre KIT. Hukn 17 12 bubmoreka IIOK
KapHo ’ https://m.edsoo.ru/fe3857b9
bubnuoreka IIOK
72 Pemmenue 3amau 17.12
A https://m.edsoo.ru/b3efal8b
OKOJIOTUYeCKUe aCIlleKThbI
7 WCII0/Tb30BaHUS TeIJIOBBIX JIBUTaTeel. 19.12 bubmoreka IIOK
TenioBoe 3arpsi3HeHre OKpY Katollen ’ https://m.edsoo.ru/9867aaa7
cpezibl
bubnuoreka IIOK
74 Pemenne 3amau 20.12
a https://m.edsoo.ru/c8c70432
75 Ob600111eHMe U ccTeMaTH3alus 3HaHU | 23.12 bubnuoreka LIOK

1o teme "TepmoauHamuka. TernoBbie

https://m.edsoo.ru/28d62b3f
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MallluHbI"

KoHTpo/ibHasi padoTa mo teme

bubmoreka IIOK
76 "TepmoguHaMukKa. TerioBbie 24.12
P A" https://m.edsoo.ru/1b6e26¢5
MaIIHHbI
[TapooOpa3oBaHHe ¥ KOHZEHCALIHSI.
77 I/Icia elI{)I/Ie U KUIleHHe é’q enm]jaﬂ 24.12 Bubmaorexa HOK
p A ’ https://m.edsoo.ru/6f8e6777
TeryI0Ta mapoobpa3oBaHust
HacelI1ieHHbIe ¥ HeHaChILLeHHbIE Taphbl.
KauecTtBeHHas 3aBUCUMOCTD IIJIOTHOCTH
Y JIaBJIeHMST HACKIII[eHHOTO I1apa OT
78 Tef\tane aTryphbl I/IXH]-IIGBaBI/ICI/IM(f)CTb oT 26.12 Bubmaorexa OK
. patypel, ’ https://m.edsoo.ru/f5¢17d02
00bEMa HACBIIEHHOTO Tapa.
3aBUCUMOCTb TeMIePaTypbl KUTIEHUSI OT
JlaBIeHUs B )KUIKOCTH
79 BnaskHoCTh Bo3yXa. AGCOMOTHAS U 2712 bubmmoreka LIOK
OTHOCHMTE/IbHAs BJIAYKHOCTb ’ https://m.edsoo.ru/30ebbb79
bubmuoreka LIOK
80 Pemmenue 3amau 28.12 1
https://m.edsoo.ru/18e95ff3
TBéppgoe Tenno. Kpucranmmueckue u
. bubmoteka LJOK
81 amop@Hble Tena. AHU30TPONHUSI CBOWCTB 09.01
https://m.edsoo.ru/20a88a03
KPUCTAJIJIOB
[1naBieHWe ¥ KpUCTa/IA3aLIYS.
bubmioTteka LJOK
82 Y nenbHasl TerioTa IJIaBJ€HUS. 10.01
https://m.edsoo.ru/6ee91e9f
Cybnmmmariust
edopmaliuy TBEPAOIO Tena.
83 gaiﬂie;le u cmz':ne Casur. Moay/ib 13.01 Bubmorexa [JOK
+ ABHL Ayu ' https://m.edsoo.ru/dalaab10
FOnra. I[penen ynpyrux gedopmaiiuii
84 TerioBoe paciiMpeHUe XUJKOCTel 1 14.01 bubmioreka LJOK
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TBépAle TeJl. AHFapMOHI/BM TeIlJIOBBIX
KoJie0aHui UaCTHL BeleCTBa

https://m.edsoo.ru/7ba5edf2

85 [Tpeobpa3oBaHue 3HePruU B Pa30BbIX 14.01 bubmoteka LIOK

nepexoiax ' https://m.eds00.ru/97a0672f
b K

86 YpaBHeHue TerioBOro 6anaHca 16.01 nbmorexa [0

https://m.edsoo.ru/ab1521fb

87 Perenue 3azau 17.01 Bubmiorexa [JOK

https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOe HaTsHKEHUe.

88 Kanunnsipusele siByienusi. JlaBieHuve nof 20.01 bubmuoreka IIOK
HMCKPUBJIEHHOW TTIOBEPXHOCTHIO ' https://m.edsoo.ru/b42f1f97
)xugkoctu. dopmyiia Jlariaca
O06o00111eHMEe U CUCTeMAaTH3al|s 3HAHUH

. bubmoreka IIOK
89 110 Teme "ArperaTHble COCTOSIHUS 21.01
B https://m.edsoo.ru/0b52575¢
BelfecTBa. Da3oBble riepexo bl
KoHTpo/ibHasi padoTa mo teme
N bubmoreka IIOK
90 ArperaTHble COCTOSIHUA BelllecTBa. 21.01
" https://m.edsoo.ru/7dc2a739
®da3oBble nnepexo/bl
OeKTpuU3aLys TeJl U eé NPOsIBIeHMUS.

91 OnexkTpuueckuy 3apsz. Ba Buza 23.01 bubmoteka LIOK
3/IeKTPAYeCKUX 3apaaoB. [IpoBoaHUKY, ' https://m.edsoo.ru/1aff445f
JI3JIEKTPUKU Y TIOJIyTIPOBOJHUKN
O/1eMeHTapHbIW 3/1eKTPUYEeCKUH 3apsif.

bubmoteka LJOK
92 3aKOH COXpaHeHus 3JIeKTPUYEeCKOro 24.01
https://m.edsoo.ru/f49afd24
3apsja

93 B3aumogeiictBue 3apsjoB. ToueuHble 9701 bubmioreka LJOK
3apsibl. 3akoH Ky/ona ' https://m.edso0.ru/445b7746

94 Perenvie 3asau 28.01 bubnuoreka LIOK
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OnekTpuueckoe rose. Ero felictBue Ha

bubmioreka LJOK

95 28.01
3/IeKTPHUYECKHe 3apsbl https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTD 3/1eKTPUYECKOTrO TMOJIS.

96 [Tpo6HbIii 3apsi. JTuHuu 30.01 bubnuoreka IIOK
HaTpsHKEHHOCTHU 3JIeKTPAUECKOT0 T10JIA. ' https://m.edsoo.ru/3dac6957
OpHOpoAHOe 371eKTprUYecKoe roJjie
[ToTeHLIMATBHOCTD

97 3/IeKTPOCTAaTUYECKOT O T10Ji. PasHOCTh 31.01 Bubmaorexa [JOK

P ’ ' https://m.edso0.ru/80021447
MOTEHLMAIOB U HarlpsyKeHue
[ToTeHLManbHas SHeprys 3apsija B
98 3/1EKT L;CTaTI/I‘—IeCKOI\I; rnoJjie I;_IgTeH ras 03.02 Bubmaorexa [JOK
P ' H ’ https://m.edsoo.ru/af5fa389
3/1eKTPOCTaTAUeCKOTO IO/
CB$13b HANPSPKEHHOCTH TI0JIS U

99 a3HOCTH TTOTEHLIUAJIOB [IJIsl 04.02 Brb/morexa OK
P H A ’ https://m.edsoo.ru/df7a6838
3/1eKTPOCTaTAUeCKOrO IO/

100 [IpyHLMD Cyniepro3vLuu 04.02 bubmoteka LIOK
3/71eKTPUUECKUX T10/1ei ' https://m.edsoo.ru/Ocfe4a6c

bubmoreka LJOK

101 Pemmenwue 3amau 06.02 ubmorexa 11

https://m.edsoo.ru/5a582263

102 ITone Toueunoro 3apsiga. [Tone 07.02 bubnuoreka LIOK
pPaBHOMEPHO 3apsbKeHHOM cdepbl ' https://m.edsoo.ru/b297b5c¢3
[Tosnie paBHOMEPHO 3apsKeHHOr0 10

103 00BéMmy 111apa. [Tosie paBHOMEPHO 10.02 Bnbmiorexa [JOK

y E ) P N p ' https://m.edsoo.ru/f7a665ee
3apsKeHHOM 0eCKOHEeUYHOM MI0CKOCTH
[IpOBOHUKM B 3/IEKTPOCTATUYECKOM
104 POBO/, p 11.02 Bbubmioteka LIOK

noJjie. Y cnoBpue PpaBHOBeCHSA 3apsAd0B

https://m.edsoo.ru/32405eab
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JU3N1eKTPUKY U TIOJTYTIDOBOIHUKY B

bubnuoreka IIOK

105 11.02
3JIEKTPOCTaTUYeCKOM I10J1e https://m.edsoo.ru/060ebab5
KoHnpgeHcaTop. D/1eKTpOEMKOCTh
; Bbubmioteka LIOK
106 KOH/leHcaTopa. JJIeKTPOEMKOCTh 13.02
https://m.edsoo.ru/845b4£73
TMJIOCKOTO KOHZeHcaTopa
107 [TapanienpHOe coefjiHeHUe 14.02 bubmoteka LIOK
KOH/IEHCAaTOpOB ’ https://m.edsoo.ru/d11e8ce7
108 ITocnemoBarenbHOE COeIMHEHNE 17.02 bubmoreka LIOK
KOH/IEHCATOPOB ’ https://m.edsoo.ru/1€992920
109 OHeprus 3apsUKeHHOr0 KOH/ZieHcaTopa 18.02 Brb/morexa OK
https://m.edsoo.ru/73a34f18
bubmoreka LIOK
110 Pemmenue 3amau 18.02 https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 [IBy>keHMe 3apsHKeHHOM YaCTHL{bI B 20.02 Bbubmoteka LIOK
OZJHOPOJJHOM 3JIEKTPAYECKOM I10J1e ’ https://m.edsoo.ru/8341d6ac
112 Pemenwue 3amau 21.02
113 O06o0111eHMe U cUCTeMaTH3alus 3HaHU T 4.0 bubmioreka LJOK
1o TeMe "DjIeKTpUUeCcKoe mose" ' https://m.edso0.ru/5752603f
114 KonTposnbHas pabora o teme 25 02 Bbubmioteka LIOK
" JneKTpuyecKoe nosie" ’ https://m.edsoo.ru/cefe90e9
Cuna toka. ITocTosiHHBIN TOK. Y CI0BUS
bubmoreka IIOK
115 CYLL[eCTBOBAHHUS TTIOCTOSHHOI'O 25.02
https://m.edsoo.ru/233311b5
3/IeKTPUYECKOro TOKa
116 Wcrounuku Toka. Hanpsokenue u 31C 27.02 Brbmorea LOK
https://m.edsoo.ru/0839a115
3akoH Oma /1151 yyacTKa Liernu.
117 Oy I 28.02 bubmoreka LIOK

BJ'IEKTPI/I‘JECKOQ COIIPpOTHUBJIEHHE

https://m.edsoo.ru/f14f251e
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3aBUCHMOCTb COITIpOTHUBJIEHHUA
OOHOPOJHOTIO MPOBOJHHKA OT €ro

bubnuoreka IIOK

118 03.03
JJIUHBI Y TUIOLLAAU TTOTIePEeUuHOro https://m.edsoo.ru/95fcdf51
CceyeHust
119 Y jenbHOe COTpOTUB/IEHKE BeLeCTBa. 04.03 bubmoreka IIOK
Pewenue 3agau ' https://m.eds00.ru/437f8300
120 [TocnepoBaresibHOe, MapasiebHoe, 04.03 bubmoreka LIOK
CMelLlIaHHOe CoeMHeHUe IIPOBOJHUKOB ' https://m.edsoo.ru/236£7e07
11 Pacuét pa3sBeTBIEHHBIX 3/IEKTPUYECKUX 06.03 bubmoteka LIOK
ueneii. [TpaBuia Kupxroda ' https://m.edsoo.ru/1794cf37
bubmoreka LIOK
122 Pemmenwne 3amau 07.03 ubmorexa 11
https://m.edsoo.ru/3881b469
193 PaboTa 371eKTpUYeCcKOro Toka. 3aKoH 10.03 bubmoteka LIOK
Ixoyst —Jlenria ’ https://m.edsoo.ru/a3605¢5¢
bubmoreka LIOK
124 Perenue 3azau 11.03 ubmotexa I1
https://m.edsoo0.ru/6761bf0f
MOLIHOCTB 3/71eKTPUUECKOro TOKaA.
bubmoteka LJOK
125 TenioBasi MOIITHOCTB, BbiJle/isieMasi Ha 11.03
https://m.eds00.ru/99750a6f
pesucrope
bubmmoreka LIOK
126 Pemmenue 3amau 13.03 ubmorexa 11
https://m.edsoo.ru/eb72fc24
127 O/ C v BHyTpeHHee CONPOTUB/IEHVE 14.03 Bbubmoteka LIOK
HCTOYHHKA TOKA ' https://m.edsoo.ru/72d453af
128 3akoH OMa /17151 TO/THOM (3aMKHYTOM) 17.03 bubmioreka LJOK
5/IEKTPUYECKOM L|eNu ' https://m.edsoo.ru/221£40fb
bubmiorteka LJOK
129 Perenvie 3aau 18.03
A https://m.edso0.ru/3580b679
130 MOUIHOCTh UCTOYHHKA TOKA 18.03 bubmoTeka LJOK
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bubmiorteka LJOK
131 KopoTkoe 3ambIkaHue 20.03
P https://m.edso0.ru/546f5632
bubmuoreka LIOK
132 KoHpeHcaTop B 1jery MOCTOSAHHOT'O TOKa 21.03 4
https://m.edsoo.ru/35368f3e
bubmoreka LIOK
133 Peluienue 3azmau 31.03 0
https://m.edsoo.ru/4410cef0
134 Peiienue 3az1au 1o Teme "TToCTOSHHBIN 01.04 bubmuoreka LIOK
5JIEKTPUYECKHIA TOK" ' https://m.edsoo.ru/a7340a29
135 Pemmenue 3azau 1o teme "TloCcTOSTHHBIN 01.04 bubmiorteka LJOK
5/IEKTPUYECKHIA TOK" ' https://m.edso0.ru/744261b8
136 Pemmenue 3azau 1o teme "IloCcTOSTHHBIN 03.04 bubnuoreka IIOK
5/IEKTPUYECKHIA TOK" ’ https://m.edsoo.ru/eb5d4687
O06o00111eHMe U CHCTeMAaTH3alUs 3HAHUH
137 1o Teme "[1O0CTOSTHHBIN 3/1IeKTPUUYECKUN 04.04 Bubmaorexa [JOK
. P ' https://m.edsoo.ru/bfd7a050
TOK
138 KoHTpospHast paboTa 1o Teme 07.04 Bbubmoteka LIOK
"TTOCTOSIHHBIN 31eKTPUYECKUM TOK" ’ https://m.edsoo.ru/1885ddf1
OneKTpruyecKas MPOBOAUMOCTb
N bubmoreka LIOK
139 Pas/IMYHbBIX BeLeCTB. DJIeKTPUUYeCKUN 08.04
https://m.edsoo.ru/da794295
TOK B MeTa/ijiaXx. CBepPXIIPOBOJAUMOCTD
OneKTpUUYeCcKrii TOK B pacTBopax 1
bubmoreka LJOK
140 pacriaBax 3/1eKTPOJIUTOB. 3aKOHEI 08.04
https://m.edsoo.ru/4b423491
®apajes [/1 3/1eKTpo/13a
N bubnuoreka LIOK
141 ONIeKTpUYeCKUr TOK B rasax. Ilnasma 10.04 1
https://m.eds00.ru/92d92{76
OneKTpUUYecKrii TOK B BaKyyMe.
140 P vy 11.04 bubmiorteka LJOK

Bakyy™MHbIe IprOOpbI

https://m.edsoo.ru/2E+160
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https://m.edsoo.ru/35368f3e

143

OneKTpUuecKuii TOK B
TIOJTYTIDOBO/IHUKAX.
[TonyripoBOIHUKOBBIE TIPHUOOPEI

14.04

bubmiorteka LJOK
https://m.edsoo.ru/ab61c660
https://m.eds00.1ru/83622200

144

HpOME)KYTO'-lHaH aTTeCcTaluda

15.04

145

dusnyecKui NpakTUKyM I10 TeMe
"V3mepeHue CUIbI TOKA U HalPsDKeHUs!
B LIe[IY [TOCTOSTHHOT'O TOKa MPY MOMOIIU
aHaJIOrOBbIX U LI(POBBIX
M3MepUTe/bHBIX TPUO0POB" MH
"3HaKOMCTBO C LU pOBOM
naboparopuetii 1o ¢usuke. [Tpumepsl
v3MepeHust PU3NYeCKUX BeJTMUMH TIPU
TOMOLLM KOMITbIOTEPHBIX JATUUKOB"

15.04

bubmoreka IIOK
https://m.edsoo.ru/5643ea56

146

dusnyecKuii MPpakTUKyM I10 TeMe
"V3yueHrie HepaBHOMEPHOI'O IBMKEHUs
C LleJIbIO OMpe/iesieHrsI MTHOBEHHOM
CKOpoCTH"

17.04

bubmoreka LIOK
https://m.edsoo.ru/f6292f5f

147

®usnyecKui NMpakTUKyM I10 TeMe
"V3mepeHue yCKOopeHus Ipu
NPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBPKEHUU 10 HaKJIOHHOM MJIOCKOCTH"
i "UccnenoBaHye 3aBUCUMOCTH MY TH
OT BpeMEHHU I1PX paBHOYCKOPEHHOM
JIBWKeHUU"

18.04

bubmoreka IIOK
https://m.edsoo.ru/6960b6ef

148

®usnyecKui NMpakTUKyM I10 TeMe
"M3mMepeHue yCKOPeHHst CBOOOZHOTO
nageHus" wim "V3yueHve [BUKeHUS
Tesla, OPOIIIEHHOTO rOPU30HTABHO"

21.04

bubmoteka LIOK
https://m.edsoo.ru/d1ea2402

149

du3nUecKuil MPaKTUKYM 110 TeMe

22.04

bubmoreka LIOK



https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/83622200
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/f6292f5f

"3yyeHre IBWKEHUS Tesa Io
OKDY>KHOCTH C TOCTOSIHHOM 110 MOZYJTIO
ckopocTero" v "UccnenoBanue
3aBHCUMOCTH Tepuo/ia obpariieHust
KOHUUYECKOr0 MasiTHUKA OT ero
rapaMmeTpoB"

https://m.edsoo.ru/bcf53514

150

®u3nuecKuil NpakTUKYM T10 TeMe
"VI3MepeHre paBHO/IeMCTBYIOILEN CUJTBI
TIpU JIBW>KeHUM OpyCKa 10 HaK/IOHHOU
ruiockocTu" unm "lIpoBepka rumnoressbl 0
He3aBHCHMOCTU BPEMEHH [JIBKEHUSI
OpycKa 1o HaKJIOHHOM TJIOCKOCTH Ha
3aZlaHHOEe PacCTOsiHME OT ero Macchl"

22.04

bubmioreka LJOK
https://m.edsoo.ru/0b34db84

151

®u3nUeCcKuil MPaKTUKyM T10 TeMe

"V ccnenoBanre 3aBUCUMOCTH CUJT
YOPYTOCTH, BO3HUKAIOIIUX B MIPY>KUHE U
pe3rHOBOM 0bpasiie, OT UX
nedopmaruu" win "M3yueHue
JIBIDKEHUST CUCTEMBI TeJl, CBSI3aHHbIX
HUTbIO, IEPEKUHYTOU uepe3 JIETKUi
6J10K"

24.04

bubmioreka LJOK
https://m.edsoo.ru/b55b81al

152

®dusnyecKuii MpakTUKyM I10 TeMe
"N3mepenue ko3¢ duliieHTa TpeHus 1o
BeJIMUMHE YT7I0BOro Ko3gduiieHTa
3apucuMocTu Frp(N)" wiun
"HccnemoBaHue IBWKEHHUST OpycKa 1o
HAaKJIOHHOM TJIOCKOCTHU C TIepeMEeHHBIM
Ko3(puieHToM TpeHus" Uiu
"3yuyeHue BUKeHYs Ipy3a Ha Bajy C

25.04

bubmiorteka LJOK
https://m.edsoo.ru/b83b1607



https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/bcf53514

TpeHueMm"

153

dusnyecKuii NpakTUKyM I10 TeMe
"UccnenoBaHue yCc/i0BUM paBHOBeCHS
TBEPOro Tesia, UMeIoLLero ocb
BpateHusa" unu "KoHCTpyupoBaHue
KPOHILTEHHOB U PacuéT CUJ yIpyrocTu"
i "Vi3ydyeHre yCTOMUYHMBOCTH
TBEPZ0r0 TeJla, UMEIOLLlero IIomaib
OropeI"

28.04

bubmoreka IIOK
https://m.edsoo.ru/4a04f4f7

154

®dusnyecKuii NpakTUKyM I10 TeMe
"M3mepeHue umnyJibca Tesa 1o
TOPMO3HOMY ITyTHU" Uy "V3mepeHue
CUJIbI TATH, CKOPOCTH MOZe/IN
3J1IeKTPOMOOU/ISI U MOILIHOCTH CUJTbI
Taru" uiy "CpaBHeHHe U3MeHeHUs
HMILYJIbCA Tejla C UMITYJIbCOM CUJIBbI"
wiu "HccriefoBaHue COXpaHeHus
HMMILYJIbCA [IPU YIIPYTOM
B3auMoziercTBUU" win "V3MepeHue
KUHeTUYeCKOW SHepruu Tesa 1o
TOPMO3HOMY ITyTH"

29.04

bubnuoreka IIOK
https://m.edsoo.ru/856fb28e

155

®dusnyecKuii MpakTUKyM I10 TeMe
"3yyeHrie U30TePMUUECKOr0 TIpoLiecca
(peKoMeH/10BaHO UCII0/Ib30BaHKE
urdpoBoii 1abopaTopun)" UM
"3ydyeHrie U30XOPHOTrO TIpoLiecca” uiu
"V3yuenue n306apHOTO mpotiecca’ uiu
"[IpoBepka ypaBHeHUs1 COCTOSITHUS"

29.04

bubmioreka LJOK
https://m.edsoo.ru/e0fe7e07

156

du3nuecKuil MPakTUKyM 110 TeMe

05.05

bubmiorteka LJOK



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e

"VI3MepeHue y1e/bHOM TeryioéMKOCTH"
wu "HccienoBadue TipoLjecca
OCTBIBAHHS BelllecTBa" Win
"UccnegoBanue aauabaTHOrO
nporecca"” nwin "M3yueHue
B3aMMOCBSI3U SHEpruv
MeXXMOJIEKYJIIPHOTO B3aUMO/IeHCTBUS U
TeMIepaTypbl KUTIEHUS )KUJKOCTel"

https://m.edsoo.ru/2f2faa61

157

®usnyecKuii MpakTUKyM I10 TeMe
"M3yueHue 3aKOHOMepPHOCTel
WCIIapeHust KUAKocTel" uin
"VI3MepeHue y/1e/TbHOM TeryIoThI
TiaBjieHus Japaa" win "M3yuenuve
CBOMCTB HaCbIIIeHHBIX TTapoB" WU
"3mepenue abCOMIOTHOMN BIayKHOCTH
BO3/lyXa U OLIeHKa MacCChl [1apoB B
nomeneHun"”. Vismepenue
Ko3¢duieHTa MOBepXHOCTHOTO
HaTsDKeHUs

06.05

bubmioTteka LJOK
https://m.edsoo.ru/6bla23b5

158

du3nuecKuil NPakKTUKYM 10 TeMe
"HabmtoieHre mipeBpaltieHyst SHEPrur
3apsDKeHHOI'0 KOH/IeHCaTopa B S3HepIruro
W3/Iy4yeHUs CcBeToguoza" Win
"M3yyeHue rpoTeKaHusl TOKA B L€y,
coflep>Kallier KoHAeHcaTop'" Win
"PacripesiesieHre pasHOCTU
MOTEHL[MAa/I0B (HaMpsUKeHWs) TIPU
0C/1eloBaTe/IbHOM COeIMHeHUU
KOH/IeHCaTopoB"

06.05

bubmoreka LJOK
https://m.edsoo.ru/ec424377



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/2f2faa61

®u3nUeCcKuil NpakTUKYM T10 TeMe
"ccnenoBaHre CMeIIaHHOTO
COeIMHeHUS Pe3UCTOPOB" UK

bubmiorteka LJOK
159 "H3mepeHue ye/b5HOI0 COIIPOTUB/IEHUS 12.05
p 3'/:& R p https://m.edsoo.ru/2b179d98
MPOBOJHUKOB" unu "VccnegoBaHue
3aBHUCHMOCTH CUJILI TOKA OT
HaTIpsDKeHUs [J1s1 JlaMITbl HaKaTMBaHUs "
®u3nUeCcKuil NpakTUKYM T10 TeMe
"HabntoeHue 3y1eKTposivsa’ win
"3MepeHue 3apsijla OJHOBAJIEHTHOT O
160 voHa" umu "VcciesoBaHue 13.05 bubmioreka LJOK
3aBUCUMOCTHU COTIPOTUBJIEHUS ' https://m.edsoo.ru/64b6e901
TepMOpPe3UCTOpa OT TeMIlepaTypsl' Win
"CHsiTHe BOMbT-aMIepHON
XapaKTepUCTHUKHU Auonaa"”
PesepBHbIHA ypok. OO00OIICHUe U
161 CI/ICT[e)MaTI/IBSII pI/IH 3HaHHII7-1u 10 TeMe 13.05 Brbmiorexa LIOK
. u" ’ https://m.edsoo.ru/ed017d93
KunemaTtuka
PesepBHbiil ypok. O600ILIeHNe U
162 CI/ICTIe)MaTI/B&}lI pI/IH 3HaHI/II;u 110 TeMe 15.05 Bubmiorexa LIOK
H ' https://m.eds00.ru/3149956b
"[uHaMuka"
PesepBHbIil ypok. O000II[eHIe U
163 CI/ICTIe)MaTI/IBE}II pI/IH 3HaH1/11;1u 10 TeMe 16.05 Bubmiorexa LIOK
. B . ’ https://m.edsoo.ru/0f9752ac
CraTuka TBepZoro Tena
PesepBHbIil ypok. O000II[eHIe U
164 CI/ICTEMaTI/BE}l, PI/IH 3HaHI/117L1LI 10 TeMe 19.05 Bubmiorexa LIOK
i 1 " ’ https://m.edsoo.ru/6c0df9cc
3aKOHBI COXpaHeHHUs B MeXaHUKe
165 Pe3epBHbIii ypok. Obo61eHre 1 20.05 bubmoreka LIOK

CUCTeMaTu3alus 3HAHUM TI0 TEMeE

https://m.edsoo.ru/de148976



https://m.edsoo.ru/de148976
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/3149956b

"OCHOBBI MOJIEKY/ISIPHOKMHETUUECKOM
Teopun”

Pe3epBHbIi ypok. O600I11IeHHEe 1

. bubmoreka IIOK
166 cucTeMaTru3alys 3HaHUM 110 TeMe 1 20.05
N i . https://m.edsoo.ru/Obcc77cl
TepmoarHaMuKa. TernioBble MallIMHBI
Pe3sepBHbIil ypok. O6061IeHHe U
167 CHCTeMaTH3al[ysl 3HaHUM 110 Teme 1 29,05 bubmoreka LIOK
"ArperarHble COCTOSIHUS BellleCTBa. ’ https://m.edsoo.ru/59ca5c91
@da3oBble nepexoabl”
PesepBHbIN ypok. Ob600OLIEHUE U
168 CI/ICTEMaTI/IBZ pI/IH 3HaHI/H7L1LI 10 Teme 1 23.05 Bubmiorexa LIOK
i 1 N ’ https://m.edsoo.ru/f2381c0c
OJIeKTpUYeCKoe I10Jj1e
PesepBHbIN ypok. OO00OLIeHUe U
P P ill bubmoTeka LJOK
169 CcHCTeMaTH3aLis 3HaHUH 110 Teme 1 26.05
N . . " https://m.edsoo.ru/3cae6dal
[TocTOSIHHBIN 3/1€KTPUYECKUN TOK
PesepBHbIN ypok. OO00OLIeHUe U
P P EH " bubmiorteka LJOK
170 cUCTeMaTH3aLs 3HaHu1 1o Teme "Toku 1 27.05
. https://m.edsoo.ru/cc7681d4
B pa3/IMUHbIX Cpejlax
OBIIEE KOJIMYECTBO HACOB I1O
1 170 10 16

I[TPOI'PAMME



https://m.edsoo.ru/cc7681d4
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/f2381c0c

11 K/TACC

KosnuecTBo uacoB JJ/IeKTPOHHbIE
Ne ara nudpoBbIe
Tema ypoka KonTponbubie | IIpakTnuecku A bp
n/n Bcero H3ydeHHusi | oOpa3oBaTe/IbHbIE
paboThI e paboTbI
pecypchl
B3aumopeiicTBUe MOCTOSTHHBIX
1 MAarHuTOB U NPOBOJHUKOB C TOKOM 1 Bubmiorexa OK
poBoA ) https://m.edsoo.ru/487a8593
MaruutHoe nosie. ['uriore3a Amriepa
BeKkTop MarHUTHOM UHAYKLUU.
2 ITpun pI/Il'I CyTieprnosu jz I\I_IIaFHI/ITHbIX 1 Bubmorexa [JOK
P VI-I ynep H . https://m.edsoo.ru/4clabccb
nosiei. JIMHUKM MarHUTHOW UHAYKLIUU
3 MaruuTHoe 1noJie IpOBOJHUKA C 1 bubmiorteka LJOK
TOKOM. OnbIT Jpcreja https://m.edsoo.ru/d35d5262
4 Cuia Amriepa, eé HarnpaB/ieHUe U 1 bubnuoreka IIOK
MOZY/1b https://m.edsoo.ru/26d9c5ba
bubmioreka LJOK
5 Perienue 3amau 1
A https://m.edsoo.ru/a37a0c21
6 [IprimeHeHue 3akoHa Amriepa. 1 bubmuoreka IIOK
DneKTponu3MepUTe/IbHbIe TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuiia JlopeHLiia, eé HarnipaB/ieHUe U
- MoAy/b. [IBr>KeHNe 3apshkKeHHOU 1 bubmoTeka LIOK
YaCcTULBI B OAHOPOJAHOM MarHUTHOM https://m.edsoo.ru/c97afaal
roJsie
bubmoreka IIOK
8 Peluienue 3aau 1
A https://m.edsoo.ru/504e98c7
bubmioreka LJOK
9 Pab6ora cunbl JIopeHija 1
per https://m.edsoo.ru/d518be4b



https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/487a8593
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/4c1abccb

bubmiorteka LJOK

10 P
CLieHHe 3afad https://m.edso0.ru/93617bd9
MarHuTtHoe T1071e B BellleCTBe.
11 ®deppomarHeTyku, napa- u bubmotexa IOK
bP - T1ap https://m.eds00.ru/30£f9608
JlMaMarHeTUKU
OcHoBHBIE CBOWCTBA
12 (deppomarHeTrkoB. [IprMeHeHMe bubmmorexa [JOK
PP P https://m.edso0.ru/0b58190a
(heppoMarHeTHUKOB
13 Peluienue 3azau 1o teme "MarHutHoe bubmoreka IIOK
roJie" https://m.edsoo.ru/5b55c307
14 Perrenvie 3ajau o teMe "MaraurHoe bubmoteka LIOK
rosie" https://m.edsoo.ru/41c4ae8a
sIBneHue 371eKTPOMarHUTHOU
15 MHAYKUWU. [I0TOK BeKTOpa MarHUTHOU Bubmiorexa IOK
AYKHIH. P https://m.edsoo.ru/b3efa0cl
VHAYKLUU
bubmoteka LIOK
16 34C
AC nAyKipn https:/m.edso0.ru/48150bd8
17 3aKOH 5/IeKTPOMarHuTHOW UHAYKLIU bubmuoreka LIOK
Dapazes https://m.edsoo.ru/a6dec188
18 Buxpesoe snektprueckoe mnosie. Toku bubmioreka LJOK
Dyko https://m.edsoo.ru/15abe140
19 S/1C MHAYKUWU B JBWKYLIUXCS bubnuoreka IIOK
IPOBOJIHUKAX https://m.edso0.ru/0235cc02
bubmiorteka LJOK
20 Pernerine 3anau https://m.edsoo.ru/4dfda618
bubmiorteka LJOK
21 II JI
baBusio Jierta https://m.edsoo.ru/bbc22726
22 NupykTrBHOCTH. KaTtylika bubmoTeka LJOK



https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/0b58190a

MHAYKTHUBHOCTH B LJ€TIH ITOCTOAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

73 Asnenune camonHaykuuu. 31C bubmoreka IIOK
CaMOMHIYKLIUU https://m.edsoo.ru/7ee60ca8
24 OHeprvsi MarHUTHOTO T10J151 KaTYLLIKHU C bubmoreka LIOK
TOKOM. D/IeKTPOMarHUTHOe I10J1e https://m.edsoo.ru/b3cOad11
bubmoreka LIOK
25 Peluenue 3azau
A https://m.edsoo.ru/88f69d2b
26 O0o00111eHrEe ¥ CHCTeMaTH3alI[sT bubmoteka LIOK
3HaHUU IO TeMe "DJIeKTpoHaMuKa" https://m.edso0.ru/76484025
57 KonTtposnrHast pabora o Teme bubmoteka LIOK
"OnekTpogrHaMUKa" https://m.edsoo.ru/8ae09b98
KonebaTenbHas cuctema. CBoOOIHbBIE
28 Kosnebanusi. 'apMoHUYeckue Bubmmorexa [JOK
AP https://m.edsoo.ru/7c1db385
KosebaHust
79 KunemaTtnueckoe v JiHaMUuyeCKoe bubmuoreka IIOK
onMcaHue KoiebaTe/TbHbIX JBY)KEHUH https://m.edsoo.ru/87ce9498
OHepreTuueckoe ornvcaHve. BeiBog
JIMHaMUUeCKOTr0 OTMHCaHUS
30 rapMOHMUECKUX KoJyieOaHUM U3 UX Bubmiorexa [IOK
P https://m.edsoo.ru/e3¢99692
SHepreTUYeCKOro U KWNHeMaTHU4eCKOro
onucaHusi
bubmuoreka IIOK
31 AmmuiuTyga u da3za KosiebaHui
yRau ¢ https://m.edsoo.ru/7a0c439a
32 [Tepyoa 1 yacToTa KosieOaHuUH. bubmioreka LJOK

[Tepros MabIx CBOOOHBIX
KoJieOaHWI MaTeMaTUueCcKoro
MasiTHUKA. [Tepros cBoOOJHBIX

https://m.edsoo.ru/e0399319



https://m.edsoo.ru/e0399319
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/76484025
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/621eae9d

KosiebaHUM TIPY>KUHHOTO MasiTHUKA

13 3aryxaroiye KojaebaHusl. bubmoreka IIOK
BrHyx/1eHHbIe Kone6aHust. Pe3oHaHC https://m.edsoo.ru/72e93d09

bubmoreka IIOK

34 ABTOKO/IE6aHUS

https://m.edsoo.ru/6add2644
bubnuoreka IIOK

35 Peluienue 3azau https://m.edsoo.ru/addeec?1

https://m.edsoo0.ru/756123c5
Ypok-KoH(pepeHLUs "MexaHuueckue
36 Kopne6aH1/1:1b BPM ::IKaJIbeIX Bubmmorexa [JOK
?‘] https://m.edsoo.ru/8ef587be
WHCTPYMeHTax
O06o006111eHMEe ¥ CUCTeMaTH3al[Us
37 3HaHMM Mo TeMe "MexaHUUecKue Bubmiorexa [IOK
https://m.edsoo.ru/eb84182f
KosiebaHus"

18 DJIeKTpOMarHUTHbIE KoJie0aHusl. bubmoteka LIOK
KonebaTenbHbIM KOHTYP https://m.edsoo.ru/d4adabde
®opwmysa TomcoHa. CBSI3b aMITIUTY /bl

39 3a 1531 z KOH/IeHCaTopa C aMIlUIUT o};iq Bubmiorexa IOK

PAA A P A https://m.edsoo.ru/093f9af1
CHJTBI TOKA B KOsIeOaTe/TbHOM KOHTYpe

40 3aKOH COXpaHeHus SHepruu B Bbubmoteka LIOK
u/lea/ibHOM KosebaTelbHOM KOHType https://m.edsoo.ru/d1e2d543
3aryxarolye 371eKTpOMarHuTHbIe

41 Kon};ﬁaHI:j[ BbiH pEHHbIe bubmorexa IOK

) YA https://m.eds00.ru/5e668619
3/IEKTPOMarHUTHbIe Koie0aHUs
[TepeMeHHbIH TOK. Pe3uctop u
42 KOH/IeHCAaTop B LielH [lepeMeHHOr o bubmotexa LIOK
& PER P https://m.eds00.ru/84836152
TOKa
43 KaTtyiika WHAYKTUBHOCTH B L{eU bubmioreka LJOK



https://m.edsoo.ru/84836152
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/8ef587be

rnepeMeHHOI'o TOKd

https://m.edsoo.ru/cfa307af

3akoH OMa /17151 3/1IeKTPUUeCKO! Liernu

bubmoreka IIOK

44
riepeMeHHOTI'0 TOKa https://m.edsoo.ru/8bae38e6
Mo11HOCTE ITepeMeHHOr0 TOKa.
45 AMIUIUTYIHOE U TeUCTBYIOLIee Bubmorexa LIOK
YA A yrom https://m.edsoo.ru/lcac6c4c
3HaueHUe CUJIbl TOKA U HalpsDKeHUst
46 Pe3oHaHC B 3/IeKTpUUECKOH 1IN Bubmorexa LIOK
p 1 https://m.edsoo.ru/087506df
bubmoreka IIOK
47 Penienue 3amau
A https://m.edsoo.ru/al16836a4
W neanbHbI TpaHCHOpPMATOP.
48 HAOI/IBBO CTBE neq)e paqa I/Ip Bubmiorexa LIOK
p 2 » TIEPEA » https://m.edsoo.ru/f97418ae
rotpebsieHre 3/1IeKTPUUeCKO SHeprun
JKOJIoThYeCcKre pyucKU rpu
IIPOU3BO/ICTBE 3JIEKTPOSHEPIUu.
49 Kp JIbT '2 I/ICHO]IBBO]S&HI/IH P Brbmiorexa LIOK
YARTYP . https://m.edsoo.ru/a6f74d93
3/1eKTPO3HEPTUU B OBCEIHEBHOM
SKU3HU
bubmoreka IIOK
50 Pemnienue 3amau
A https://m.edsoo.ru/ee6677ed
bubmoreka IIOK
51 Pemnienue 3amau
A https://m.edsoo.ru/7cab59f8
O06o011IeHMEe U CHCTeMAaTH3al[Us
52 3HaHUM 110 TeMe " DIeKTPOMarHUTHEIe Bubmorexa LIOK
! P https://m.eds00.ru/401024a9
KosiebaHus
53 MexaHuyecKre BOJIHBI. bubmoteka LIOK
XapakTepyuCTUKU MeXaHUUeCKUX BOJTH https://m.edsoo.ru/a58e109f
54 CBoliCTBa MeXaHUYECKUX BOJIH bubmoreka LIOK



https://m.edsoo.ru/401024a9
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/a16836a4
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https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/087506df
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/cfa307af

https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKU 3BYKa Bubmmorexa [JOK
Y. AdpaKTep y https://m.edso0.ru/138b6£09
56 NHudpasByk v ynpTpassyk. lllymoBoe bubmioreka LJOK
3arpsi3HeHHe OKpy»Katollel cpe/ibl https://m.edsoo.ru/7380038f
bubmiorteka LJOK
57 Pewenue 3azna
HHICHHE 3aAaH https://m.edsoo.ru/cfd918bf
=g OJIEKTPOMarHUTHBIE BOJTHBI. bubmiorteka LJOK
W3nyueHne 3/1eKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 OHeprus 3JIeKTPOMarHUTHBIX BOJIH. bubmoreka IIOK
CBolicTBa 3/1eKTPOMarHUTHBIX BOJTH https://m.edsoo.ru/d01b818c
[ITkana 3/1eKTpOMarHUTHBIX BOJIH.
60 IIpMeHeHte 3/1eKTPOMarHUTHBIX Bubmuorexa [IOK
P P https://m.edsoo.ru/49be1f9e
BOJIH B TEXHUKE U OBITY
[IpyvHLMITBI paAUOCBA3U U
61 TesileBUzieHus. Pagunosiokarus. bubmoreka LIOK
O/IeKTpOMarHUTHOe 3arpsi3HeHue https://m.edsoo.ru/9f96£1£8
OKpY’Karolllel cpefibl
62 KoHTponbHast paboTa o Teme Bbubmoteka LIOK
"Konebanust 1 BoHbI" https://m.edsoo.ru/4£f7985a0
63 CgeT. 3aKOH MPSIMOJIMHENHOT O bubmioreka LJOK
pacnpocTpaHeHus CBeTa https://m.edsoo.ru/f9566406
Perienue 3as1au Ha IpUMeHeHNe
64 3aKOHa MPSIMOJIMHENHOT 0 bubmotexa LIOK
P https://m.edsoo.ru/ea32d455
pacrpocTpaHeHus CBeTa
65 Otpaxenue cBeta. [110ckoe 3epkario. bubmoreka IIOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
66 [Tpenomsnenue cBeta. AGCOMIOTHBIN U Bbubmoteka LIOK



https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/7380038f

OTHOCHTEJIbHBIN N0Ka3aTerb
nipesiomsieHus1. [1osTHoe BHyTpeHHee
oTpaxeHue. [IpefenbHbIi yroa
TM0JIHOTO BHYTPEHHEro OTpakeHUst

https://m.edsoo.ru/bc2e55cd

Perienue 3da44d4 Ha [IpUMEHEHKE

bubnuoreka IIOK

67 3aKOHOB OTPaKeHUs U IIPeIOMJIEHUST
p p https://m.edsoo.ru/49d830a9
cBeTa
Xop nyueit B npusMe. Jlucriepcus
68 cBeta. ClIOXKHBIN cocTaB 0esoro ceeta Bubmaorexa HOK
) ) https://m.edsoo.ru/d8elc3be
LBer
69 JIvn3bl. OKyCHOe pacCTosiHME U bubmoreka LIOK
OITHYeCKasi CU/a JIMH3bI https://m.edsoo.ru/60441359
70 ITocTpoenne n306pa’keHHA B TMH3aX U bubmoteka LIOK
WX CUCTeMaXx. YBeJIMYeHHe JIMH3bI https://m.edsoo.ru/bb53b1d5
Pelienue 3aiau Ha moCcTpoeHue
71 n300paykeHUH, MoIyYaeMbIX C Bubmmorexa [JOK
p ’ y https://m.edsoo.ru/5a868f09
MMOMOILBIO JTUH3
bubmiorteka LJOK
72 I'na3 Kak ontuueckast cucTeMa
https://m.edsoo.ru/ecd480a2
Petnenue 3anau. Ilpenesnnl
A PeA y bubmiorteka LJOK
73 MPUMEHUMOCTH FreOMeTpHUUYeCKOn
https://m.edsoo.ru/cd174a10
ONTUKU
74 CKOpOCTb CBeTa ¥ MeTO/Ibl ee bubmoteka LIOK
HU3MepeHus https://m.edsoo.ru/f32aab06
bubnuoreka IIOK
75 HWCIIepCUsi CBeTa
A p https://m.edsoo.ru/lel6ccbe
Bubnuoreka IJOK
76 Nurepdepeniys cBeta 4

https://m.edsoo.ru/5fc0c638



https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/60441359
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/bc2e55cd

KOFEPEHTHbIe WCTOYHUKH. Y C/IOBUS

bubmioreka LJOK

77 HabJ/roIeHrs1 MaKCUMYMOB U
A y https:/m.eds00.ru/c6416d48
MHWHUMYMOB
bubmioreka LJOK
78 Peruenue 3azau
A https://m.edsoo.ru/3061de2b
bubmiorteka LJOK
79 [IprmeHneHue epgepe
PHMeHeHHE MHTep(hepeHLn https://m.edsoo.ru/668edbc8
bubmoteka LJOK
80 a cBeTa
flnppaxus ceet https://m.edsoo.ru/12ed04b5
81 [ndpakioHHas peliéTka. Y cioBue bubmoteka LIOK
HabJTF0/IeHus T/IaBHBIX MAKCIMYMOB https://m.edsoo.ru/f998d964
bub6 OK
82 Perienue 3amau nomorexa I
https://m.edsoo.ru/d58c411a
83 ITomepeuHOCTL CBETOBBIX BOJIH. bubnuoreka LIOK
[Tonspursans ceeta https://m.edsoo.ru/e9890fe9
bub6 OK
84 Perienue 3agau nomvorexa L|
https://m.edsoo.ru/c56c8158
85 CaeToBbIe sIB/IeHUsI B IPUPOJe Bubmiorexa IOK
PHPOA https://m.eds00.ru/0b36363d
86 O06o006111eH1Ee ¥ CHCTeMaTH3alI[s bubmoreka LIOK
3HaHUM o TeMe "OnTHKa" https://m.edsoo.ru/8a14748b
87 KonTtposnrHast pabora o Teme bubmiorteka LJOK
«Orntuka» https://m.edsoo.ru/82315dd4
['panuLIbI TPUMEHUMOCTH
a8 K/IaCCUYeCKON MeXaHWKH. 3aKOHbI Bbubmoteka LIOK
3/IEKTPOJAUHAMUKU Y IPUHLAT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEe/IbHOCTU
89 [TocTynatel cnelfuaabHOU TeOPUU bubmioreka LJOK



https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/12ed04b5
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https://m.edsoo.ru/3061de2b

OTHOCHUTEJ/IbBHOCTH

https://m.edsoo.ru/c56f05cb

[IpocTpaHCTBEHHO-BpPEMEHHOMN
uHTepBa. [Ipeobpa3oBanus JlopeHiia.
YcnoBue NpUUMHHOCTH.

bubmoreka IIOK

90
OTHOCUTENIBHOCTb OZJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame/ijieHe BpeMeHU U COKpalljeHue
JUTUHBI
91 OHeprusi U UMNYJibC PeISTUBUCTCKON bubmoreka LIOK
YaCTULIbI https://m.edsoo.ru/853a64fc
CBs13b MaCChI C S5HEpryuen u
92 HMMITY/TbCOM Pe/IITUBUCTCKOU UaCTHULIbI Bubmiorexa OK
Y P b https://m.edsoo.ru/b6258ffa
OHeprus MoKos
93 PaBHOBecHOe Terj10Boe U3jyuyeHue Bubmmorexa [IOK
y https://m.edsoo.ru/f54035a5
bubmoreka IIOK
94 3akoH cMmeleHvs BruHa
B https://m.edsoo.ru/1c5ff752
o5 I'mnotesa M. IlnaHka o KBaHTax. Bbubmoteka LIOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmoreka IIOK
96 OHeprus U UMITYJ/bC (POTOHA
P yme https://m.edsoo.ru/7fb307ec
97 d®oto3ddexT. OnbiThl A. T'. bubmoteka LIOK
CrosnetoBa. 3akoHbI hoTO3PdeKTa https://m.edsoo.ru/8c68e5b9
YpaBHeHue DWHILITeHHa JJ1s1
N " bubmoteka LIOK
98 ¢dorosddekra. "KpacHast rpaHuLia
https://m.edsoo.ru/01ef4556
dotorddekra
99 Hasnenue ceeta. OnbiTel I1. H. bubmioreka LJOK
JleGeneBa https://m.edsoo.ru/64b4f966
100 BoJsiHOBBIE CBOMCTBA YaCTHL] bubmioTteka LJOK



https://m.edsoo.ru/64b4f966
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https://m.edsoo.ru/f59cfcec

Bousnel ge bpoiins. [JnvuHa BO/IHBI fie

bubmoreka LJOK

101 bporiist 1 pasmepe! 06HaUCTH https://m.edsoo.ru/5df8baf1l
JIOKaJ/IM3alMy IBWKYILIEMCST YaCTULIbI
102 KopnyckynsipHO-BOJIHOBOM JIya/Ii3M Bnbmiorexa [JOK
priycKy/Ap M https://m.edsoo.ru/8ccab62a
103 Judpakius 51eKTpOHOB Ha bubmoteka LIOK
KpHUCTalJ1IaX https://m.edsoo.ru/30dbal8c
CrielmduKa u3MepeHuii B MUKPOMHUPE,
104 Coo?Hg)meHHH Hel(;n e eJIéHH(fCTeﬁP Brbmorea OK
. PEA https://m.edsoo.ru/65783dec
[etizen6epra
bubmoreka IIOK
1 P
05 elIeHye rPAQUUECKYIX 33424 https://m.edsoo.ru/e70195bd
bubnuoreka IIOK
1 P 6
06 CILICHAE PACHETHRIX 3aAat https://m.edsoo.ru/ee9b3182
KonTponbHast paboTa 1o Temam: Bub 1OK
nbmmoTeka
1 7 " T n "K -
0 OCHOBB{JC 0", '?pHyCKyHHpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM [Jlyasiu3m
OnBITBI 110 UCCJIeJOBAHUIO CTPOEHUS
108 aroma. I11aHeTapHas Mozeab aToMa Brbmorea OK
: P A https://m.eds00.ru/312b750a
Pesepdopaa
bubmoreka IIOK
109 I1 b
OCTy/IATRl HOpa https://m.edsoo.ru/404dfa9a
110 Buppi criektpoB. CrieKTp ypoBHeM bubmoreka IIOK
3Hepruvu aToMa BoZopoJa https://m.edsoo.ru/cf74b11a
11 CrioHTaHHOe U BBIHY K eHHOe bubmoteka LIOK
W3JIyYeHue CcBeTa https://m.edsoo.ru/f945d85c
112 Jlazep bubmoreka LIOK
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https://m.edsoo.ru/2288a0c4

113

HyxkJsioHHasi Mogens sifpa
Ieitzenbepra-VBaHeHKo. 3apsij 1
MaccoBoe Yucio szpa. MisoTomnsl.
PagnoakTHBHOCTD

bubnuoreka IIOK
https://m.edsoo.ru/34ada5de

114

3aKOH paJy0aKTHUBHOIO pacriaja.
CBolicTBa MOHM3UPYIOILIEr0
u3nyuyeHus. Bausinue
PaZiIMOaKTUBHOCTH Ha >KUBbIe
opraHusMmsl. [losrmerpus

bubnuoreka IIOK
https://m.edsoo.ru/aab98bef

115

OHeprus CBsI3U HYKJIOHOB B sifipe.
SfnepHbie cunbl. JedeKT Macchl sapa.
AnepHble peakuuu. nepHble
peakTtopsl. [IpobeMbl yripaB/isieMoro
TepPMOsIIepHOIO CHMHTe3a.
OKOJIOTUYeCKHe acrieKThbl pa3BUTHUSA
s1ePHOM SHepreTUKU

bubmuoreka IIOK
https://m.edsoo.ru/ff1758d0

116

MeTtoppl peructpaluu u

nccjaegoBaHus 3JIEMEHTAPHBIX UdCTHLI.

®dyH/1aMeHTa/IbHble B3aUMO/IeUCTBUSI.
BaprioHbl, Me30HbBI U JIENTOHBI.
[MpencraBnenue o CTaHAapTHOM
Moziesn. KBapk-ritooHHast Moiesb
aZlpOHOB

bubmuoreka IIOK
https://m.edsoo.ru/1ac08a5b

117

®du3uka 3a nipesesnamMu CTaHAAPTHOM
Mogzenu. TémHast MaTepysi U TEMHasI
sHeprus. EquHCTBO (hr3nueckom
KapTUHbBI MUpa

bubmoreka IIOK
https://m.edsoo.ru/c026fd37

118

OTarbl Pa3BUTHA aCTPOHOMUH.

bubmoreka IIOK



https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/2288a0c4
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3HaueHHe dCTPOHOMHHU

https://m.edsoo.ru/ad73e145

HPI/IMEHI/IMOCTB 3dKOHOB (1)I/IBI/IKI/I AJIA
00BbsICHEeHUS MMpHUpObl KOCMHUUYECKHX

bubmoreka IIOK

119
00BeKTOB. MeTo/jbl aCTPOHOMUYECKUX https://m.edsoo.ru/39c44028
HcciieloBaHUM
CoBpemeHHbIe OIITHYeCKue
120 TeJIeCKOIIbI, paji0Te/1eCKOIIbI Bubmiotexa [IOK
» Paj ’ https://m.edsoo.ru/4877aale
BHeaTMOC(epHasi aCTpOHOMHUS
Bup 3Bé3nHoro Heba. Co3Be3zus,
i bubmoreka LIOK
121 sIpKYe 3BE3/bl, IJIAHeTbl, X BUAUMOe
https://m.edsoo.ru/aac588eb
JIBIDKEHHEe
ConHeuHas cuctema. CosHile.
bubmoteka LJOK
122 ConHeyHasi akTUBHOCTb. VICTOUHMK
B https://m.edsoo.ru/22748eb4
sHepruu CoJiHLia U 3BE3]
3BE3/Ibl, UX OCHOBHbIE
123 XapaKTepuUCTUKU. [JuarpamMmma Bubmmorexa [JOK
., P p o p . https://m.edsoo.ru/42169944
CIIeKTpasIbHbIM K/1aCC — CBEeTUMOCTh
124 3Be3/Ibl IJIaBHOM T0C/Ie/[0BaTeTbHOCTU Bubmmorexa [JOK
A h https://m.edsoo.ru/b3cb766c
BHyTpeHHee cTpoeHue 3BE3,.
15 CoBpeMeHHbIe TIpe/iCTaB/IeHUs O bubmioreka LJOK
MPOUCXOXKAEHUH U 3Bo/IoLMK CotHLa https://m.edsoo.ru/d09da494
Y 3BE3/1. JTarbl JKU3HU 3BE3]]
Mneunsbiii [Tyt — Haia ["anakTuka.
126 Tunbl ranakTuk. YépHbie JbIPbI B bubmmorexa [JOK
- eP AP https://m.edsoo.ru/7cd10a0a
s/ipax rajJakThK
127 Bcenennas. Pacimpenve BeeneHHoM. bubnuoreka LIOK

3akoH Xab66ma. Teopust Bosbiioro

https://m.edsoo.ru/3dbdf0d?2
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B3DLIBd. PenvkToBOE H3j1y4yeHue

128

MacitabHasi cTpyKTypa BcesieHHOM.
MeTtaranakTuka

bubmoreka IIOK
https://m.edsoo.ru/ce234633

129

HeperéHntbie mpo6ieMbl aCTPOHOMUH

bubmoreka IIOK
https://m.edsoo.ru/d37d9ffe

130

®u3nUeCKUil MPakKTUKYM T10 TeMe
"NccnenoBaHvie MarHUTHOTO T10J1S1
MOCTOSTHHBIX MarHUTOB' WU
"UccnenoBaHue CBOMCTB
(heppoMarHeTHUKOB" WU
"UccnenoBanue JeicTBUS
MOCTOSITHHOT'O MarHWTa Ha paMKy C
TOKOM"

bubmoreka IIOK
https://m.edsoo.ru/67361aef

131

dusnyeckuii NpakTUKyM IO TeMe
"N3mepenue cuibl AMriiepa” uiv
"M3yueHne 3aBUCHMOCTH CUJIbI
AmMIiepa OT CUJIbI TOKA" WUIU
"OnpejeneHyie MarHUTHOM UHAYKLUA
Ha OCHOBe U3MepeHus CU/bl AMriepa”

bubmoreka IIOK
https://m.edsoo.ru/fcae91e9

132

®u3nUeCKUil MPakKTUKYM T10 TeMe
"UccnenoBanuve sBieHUs
3/1eKTPOMarHUTHOM UHAYKLUU'" UIH
"OrnpejeneHye UHAYKLMU BUXPEBOIO
MarHuTHOr O T0Jig"

https://m.edsoo.ru/c36658da

133

dusnyecKuil MPakTUKyM 110 TeMe
"NccnenoBaHuve sBeHUS
camouHAYKIMK" 1K "COopKa Mozienu
3/1eKTPOMAarHUTHOI' O reHeparopa”

bubmoreka LIOK
https://m.edsoo.ru/b8fb6391



https://m.edsoo.ru/b8fb6391
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134

du3nyecKuil MpakTUKyM I0 TeMe
"3mepenue neproia CBOOGOAHBIX
KosiebaHUM HUTSHOTO Y TIPY>KUHHOTO
MasiTHUKOB"

bubnuoreka IIOK
https://m.edsoo.ru/5d159d35

135

dusnyeckKuii MpakTUKyM I10 TeMe
"[Ipeo6pa3oBaHue SHEPTHH B
MIPYy>KUHHOM MasiTHUKe"

bubnuoreka IIOK
https://m.edsoo.ru/a28026bd

136

dusnyeckuii MpakTUKyM I0 TeMe
"MccnenoBaHve repeMeHHOr0 TOKa
yepes 110C/1e0BaTe/IbHO COeZIUHEHHbBIe
KOH/IeHCaTop, KaTyLLIKy U pe3ucTop"
win "VccnenoBaHue paboThI
VMCTOYHUKOB CBeTa B LieNn
IlepeMeHHOro Toka"

bubmoreka IIOK
https://m.edso0.ru/89dc2d90

137

dusnyeckuii MpakTUKyM I0 TeMe
"M3yueHue napameTpoB 3BYKOBOU
BOJIHBI"

bubmoreka IIOK
https://m.edsoo.ru/b100661a

138

®uU3MUeCKU NPAaKTUKYM T10 TeMe
"3MepeHue 1oKasareJisi pejioM/IeHUs
crekna" wiy "[lonyueHue
1300pa)keHusI B CHICTEMe U3 TJIOCKOTO
3epKaJia v JIMH3bI"

bubmoreka LIOK
https://m.edsoo.ru/42569eal

139

®u3nyeckuil MpakTUKyM T0 TeMe
"NccnenoBanre 3aBUCMMOCTH
(OKyCHOT0 pacCTOsSIHUS OT BelljecTBa
(Ha nprMepe XXUAKUX JIMH3)" WiIn
"V3MepeHre OKYyCHOTO pacCTOSIHUSA
paccenBaroLUX JIMH3"

bubmoteka LIOK
https://m.edsoo.ru/b879fb3f

140

®u3nUeCcKuil MPaKTUKYM 10 TeMe

bubmoreka LIOK
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"Habmronenve audpakiyu,
vHTepdepeHIUU U TI0JIIpr3aliuu
ceeta"

https://m.edsoo.ru/8b7ac737

dusnyeckuii MpakTUKyM IO TeMe
"OrnpeeneHue UMILyJ/IbCa U SHEPTUU

141 PeIITUBUCTCKUX YacTul] (110 ng;?;j;fiigg};m 6cd7
(doTorpadusiM TpeKOB 3aps>KeHHbIX
YyacCTUL] B MAarHUTHOM T1101e)"
®u3nrUeCKUil MPaKTUKYM T10 TeMe
"N3mepenue nocrossHHOM [1naHka Ha

140 OCHOBe UcciiefoBanus poroaddexra” bubmoreka IIOK
nmm "UcciienoBaHre 3aBUCUMOCTH https://m.edsoo.ru/eb916f82
CHUJIbI TOKA Yepe3 CBeTOAUO/, OT
HanpsokeHus "
®u3nUeCKUil MPakKTUKYM T10 TeMe

143 "NccnenoBanue crieKTpa bubmoreka IIOK
paspeKeHHOIr0 aTOMapHOr'o BOAOPOJa https://m.edsoo.ru/ec651eb8
Y U3MepeHHe TIOCTOSTHHOM Puzibepra”
®uU3MUeCKU IPAaKTUKYM T10 TeMe
"NccnenoBanve pajri0akKTUBHOTO

144 ¢oHa c ucnoab3oBaHUeM Jo3uMeTpa” ngj;j;f;i?gj; dabe6e
uny "Vi3yueHne norsoleHus Gera- T '
YyacCTuL| aJIFOMAHUEM"

145 dusnyeckui NPakTUKyM 110 TeMe bubmoreka IIOK

"HabsromeHust 38é3aH0T0 Heba
HEeBOOPY>KEHHBIM IJ1a30M C
WCTI0/Tb30BaHHUEM KOMITBIOTEPHBIX
TIPUJIOKEHUH JIJ1S1 OTIpeZiesIeHUsT
T10J10)KeHHsT HeOeCHBIX 00BEKTOB Ha

https://m.edsoo.ru/1072021e



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/c3dabe6e

KOHKPETHYIO /1aTy: OCHOBHbIE
co3Be3usi CeBepHOTO MOMYLIAPUs U
sipKue 3Bé37bl" uam "HabsmogeHus B
Teneckorn JIyHbl, rylaHeT, TyMaHHOCTel
1 3BE3HBIX CKOTIIeHUN"

O06o006111eHMEe ¥ CUCTeMaTH3al[s
3HaHUU. Posib ()M3KMKKM U aCTPOHOMMHU B

bubmioreka LJOK

146 5KOHOMHYECKOW, TeXHOJIOTUYEeCKOU
L N ’ https://m.edsoo.ru/ad6ddeed
CoLMaIbHOW M 3TUYEeCKOU cepax
JlesiTeIbHOCTH UesioBeKa
O06o011IeHMEe U CHCTeMAaTH3al[Us
147 3HaHUM. Posib ¥ MecTo pU3UKKU U bubmoreka IIOK
aCTPOHOMUH B COBPEMEHHOM HayuHOM https://m.edsoo.ru/18f19f7c
KapTHUHe MUpa
O06o0011IeHME U CHCTEMAaTH3al[Us
3HaHuil. Posib pu3nueckoil Teopuu B
(hopMHpOBaHUY TIPe/ICTaBIEHUN O
148 (h131ueCcKoi KapTHHe MUpa, MeCTO Bubmorexa [IOK
o P pa, https://m.edsoo.ru/e7d400f4
(bu31UeCKoi KapTHUHBI MHpPa B 00ITIEM
psily COBpEMEeHHBIX eCTeCTBEeHHO-
Hay4HbIX Mpe/ICTaB/IeHUI O IPUPO/ie
149 O6o01eHre ¥ cucTemMaTU3arys bubmoteka LIOK
3HaHuM No TeMe "KnHemaTuka" https://m.edsoo.ru/b032fc4b
150 O06o011IeHMe U CUCTeMaTH3alUs bubmoreka LIOK
3HaHUM 1o TeMe "KrHemaTuka" https://m.edsoo.ru/4e31b507
151 O06o006111eH1Ee ¥ CCTeMaTH3alI[1s bubnuoreka LIOK
3HaHuUU 110 TeMe "[ITuHamuKa" https://m.edsoo.ru/2dfbafc5
152 O06o006111eHre ¥ CUCTeMaTH3al[s

%

Eub orara-JJOK
D A=

haadd
IO rrorcisa



https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/ad6ddeed

3HaHuM no TeMe "CTaTHKa TBep/0ro
Tesa"

https://m.edsoo.ru/3cca482e

O06o011IeHMEe U CHCTeMAaTH3al[Us

153 3HaHWM N0 TeMe "3aKOHbI COXPaHeHHs Brbmorea LOK
N P https://m.edsoo.ru/32a4d1a0
B MeXaHUKe
O06o011IeHMe U CUCTeMAaTH3alUs
154 3HaHUM N0 TeMe "OCHOBBI Brbmorea OK
. " https://m.edsoo.ru/ed440ca8
MOJIEKY/ISIPHO-KUHETUUeCKON Teopun
O06o006111eH1Ee ¥ CCTeMaTH3al[sT
o " bubmoreka LIOK
155 3HaHUU 110 TeMe "TepMoaguHaMuKa.
https://m.edsoo.ru/c63f7c10
TeruioBble MallIMHbBL"
O06o006111eH1Ee ¥ CCTeMaTH3al[s
156 3HaHWUU 10 TeMe "ArperaTHble bubmoteka LIOK
COCTOsIHMA BeljecTBa. Pa3oBble https://m.edsoo.ru/1d36b5b1
rnepexoznbr"
O06o006111eH1Ee ¥ CCTeMaTH3al[s
157 3HaHUM 10 TeMe "DyIeKTpruUecKoe Brbmorexa OK
N P https://m.edsoo.ru/3bf0def9
nose
O06o006111eHMEe ¥ CUCTeMaTH3alL[Us
158 3HaHuM 110 TeMe "[1oCTOSIHHBIMI bubmorexa OK
o " https://m.edsoo.ru/71453ee6
3/IeKTPUYECKUI TOK
O06o011IeHMEe U CHCTeMAaTH3al[Us
159 3HaHMM No TeMe "TOKU B pa3/IMUHbIX Brbmorea LOK
N P https://m.edsoo.ru/3d40077a
cpezax
160 O06o006111eH1e ¥ CHCTeMaTH3al[us bubmoreka LIOK
3HaHUU 10 TeMe "MarHuTHoe mose" https://m.edsoo.ru/3b4c06ae
161 Pe3epBHbIil ypok. Ob061eHre 1 bubmoreka IIOK

CHCTeMaTu3alud 3HAHMI 110 TemMe

https://m.edsoo.ru/053e2248



https://m.edsoo.ru/053e2248
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/3d40077a

"OneKTpoMarHuTHasi UHAYKLUS"

Pe3sepBHbIH ypok. O60011IeHre 1

162 CHCTeMaTH3al[1sl 3HaHUM 110 Teme Bubmmorexa [JOK
u https://m.edsoo.ru/d6310bfd
"MexaHuueckre KosebaHus"
Pe3sepBHbIi ypok. O60011IeHrEe 1
163 CI/ICTIe)MaTI/IBz pI/IH 3HaHI/II;IlI 10 TeMe Bubmorexa IOK
| i | https://m.edsoo.ru/5e2bb83d
OneKTpoMarHUTHbBIE KoJiebaHust
Pe3epBHbIil ypok. Obo061eHre 1
164 CHCTeMaTH3al[ysl 3HaHUU 110 TemMe bubmuoreka LIOK
"MexaHnyeckue 1 3j1eKTpOMarHuTHbIe https://m.edsoo.ru/96a7a2dd
BOJIHBI"
Pe3epBHbIit ypok. O600ITIeHME U
P P ‘L,U; bubmoteka LJOK
165 CHCTEeMAaTH3alys 3HaHUM 110 TeMe
https://m.edsoo.ru/52ad1603
"Onruka"
Pe3epBHbIit ypok. O600I1TIeHME U
P P ‘1:'-1 bubmioreka LJOK
166 cUcTeMaTH3allysl 3HaHUM 110 TeMe
https://m.edsoo.ru/5bec1c65
"OcHoel CTO"
Pe3epBHbIit ypok. O60011IeHME 1
167 CI/ICT]ZMaTI/Bé}l[ pI/IH 3HaH1/11;1u 10 TeMe bubmorexa [JOK
1 5 https://m.edsoo.ru/f7¢59d38
"KoprycKy/IspHO-BOJTHOBOU Ayanusm"
Pe3epBHbIH ypok. O60011IeHre 1
168 CI/ICTIe)MaTI/Bz pI/IH :<;HaH1/II‘7LIu 10 Teme Bubmmorexa [JOK
| i | https://m.edsoo.ru/1f511654
dusuka aTtoma
Pe3sepBHbIi ypok. O60011IeHre 1
169 cucTeMaTy3alys 3HaHUM 110 TeMe Bbubmoteka LIOK
"®u3uKa aTOMHOI0 s7ipa U https://m.edsoo.ru/905c5ce0
3/1eMeHTapHbIX YyacTuLy"
170 Pe3epBHbIil ypok. O00061eHe 1 bubmoTeka LIOK



https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/d6310bfd

cuCTeMaTr3alys 3HaHUM 110 TeMe
"OneMeHTbI aCTPOPU3UKKU"

https://m.edsoo.ru/2bffb94c

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

170

16



https://m.edsoo.ru/2bffb94c




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWE MATEPUAJIbI I YUUTEJIA

I PPOBBLIE OBPASOBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET






