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PABOYASA ITPOT'PAMMA

Yue6nblii npeamet «Pu3mnka» (yr/1y0/IéHHbIH YPOBEHD)

nnst obyuarormuxcs 10 - 11 kmaccoB



ITOSACHUTEJ/IbHASA 3AITNCKA

[Iporpamma 110 ¢uU3MKe Ha YypOBHe cpejHero obimiero o6pa3oBaHus
pa3paboTaHa Ha OCHOBe IIOJIOKeHUM U TpeOOBaHUI K pe3ysibTaTaM OCBOEHUs
OCHOBHOI o0Opa3oBaTe/ibHOM IporpamMMmsbl, mpezcTtaBiaeHHpIXx B PI'OC COO, a
Takke C yuétoMm (pesepasbHOM pabodeil mporpaMMmbl BocriuTaHus v KoHienimu
TIperofiaBadusi yueOHoro npeameTa «du3nka» B 00pa3oBaTe/bHBIX OpraHU3al[ysax
Poccuiickoii ~ Pepepaly,  peanu3ylOIIMX  OCHOBHble  0Opa3oBaTe/bHbIe
TIPOTPaMMBI.

[TporpammMa 110 ¢u3uKe orpezesisieT 06si3aTe/ibHOe TIpeMeTHOe COZiep>KaHue,
yCTaHaBJ/IMBAaeT PEKOMEHYeMYH0 MMOC/IeZl0BaTe/IbHOCTh U3yUeHHs] TeM U pa3/ieioB
yueOHOro mpeaMeTa C yUYETOM MEXIPeAMETHbIX W BHYTPUIIPEJMETHBIX CBSI3€H,
JOTUKKA  y4yeOHOro TIpoljecca, BO3PACTHbIX 0COOeHHOCTel OOyuaroIUXCH.
[TporpamMmMa 10 ¢u3MKe [AaéT TIpe/CTaB/eHUe O Le/saX, CO/ep)KaHuH, OOIei
cTpaTerud OOyuYeHHs, BOCIUTAHUSI W Ppa3BUTHUS OOYyUalol[UXCAd CpeACTBaMH
yuebHoro ripegMeTa «Pu3nka» Ha yriiy0/EHHOM ypOBHE.

V3ydyenne Kypca (GuU3uKA YriayO/JIEHHOTO YpPOBHSI IT03BOJISIET Peayi30BaTh
3aJjauu MpogecCUOHaNbHON OpHeHTAIM, HarlpaB/eHO Ha CO3ZlaHue YCIOBUM [ijIs
TIPOSIBJIEHUS] CBOMX WHTEJIJIEKTYa/lbHBIX M TBOPUECKHMX CITOCOOHOCTeH KaXK[bIM
oOyuaroluMcsi, KOTOpble HeoOXOAWMbI [/l TIPO/IO/DKeHHsT oOpa3oBaHUS B
OpraHu3alusx MpodeccuoHabHOTO 00pa3oBaHHs TI0 Ppa3/M4YHbIM  (PU3UKO-
TeXHUYECKUM U UH)KeHEPHBIM CIeLMaTbHOCTSIM.

B mporpamme 1o (¢Gu3MKe OMNpeensioTCA IJIAHUPyeMble  Pe3y/IbTaThl
0CBOeHUs Kypca (3K Ha ypoBHe cpefiHero o0irero o6pa3oBaHusi: TMUHOCTHbIE,
MeTarnpeMeTHble, TIpefMeTHbie (Ha  yriybséHHOM  ypoBHe). HayuHo-
METO/IOJIOTUUECKON OCHOBOM /11 pa3paboTku TpeboBaHW K JIMUHOCTHBIM,
MeTarnpeAMEeTHBIM U TIPeJMETHLIM pe3y/jbTaTaM OOYYaroIMXCsl, OCBOMBIINX
nporpaMMy T0 ¢u3MKe Ha YypOBHe cpeAHero obOijero oOpa3oBaHusi Ha
yriyO/IéHHOM YPOBHe, SIBJISIETCSI CUCTeMHO-/eSITe/TbHOCTHBIN TIO[XO/,.

[Tporpamma no ¢pu3uKe BKIOUAET:

IJIaHUpyeMble pe3y/bTaTbl OCBOEHHS Kypca GU3WKH Ha yriybaéHHOM
yYPOBHE, B TOM UKCJIe TPeIMEeTHbIe Pe3y/IbTaThl 110 rojlaM 00yUeHus;

cojiep)kaHue yuebHoro npeamera «Du3rKa» 110 rogaM 00ydeHusl.

[TporpamMmMa 10 (H3MKe WMeeT TIPUMEPHBIM XapakTep W MOXeT ObITh
WCTI0/Tb30BaHa YUUTe/IIMA (DHU3UKH /11 COCTaBJIEHHUsI CBOMX pab0UMX IPOTrpamMM.

[TporpaMMa 1o ¢u3rKe He CKOBbIBAET TBOPUECKYIO UHUIIMATHUBY yuuUTeIer 1
TIpe/OCTaB/IsIeT BO3MOJKHOCTH [I/Ii  peaju3aliii  Pa3/IMUHBIX MeTOANUeCKUX
MOJX0J0B K TIpernofiaBaHui0 (U3WKU Ha YrayO/éHHOM YpPOBHe TMpHU YCJIOBUU
coxpaHeHUst 00s13aTeTbHOM YaCTH COZiep>KaHusI Kypca.



du3mka Kak Hayka O HauOosee OOIMX 3aKOHaX IIPUPO/bI, BBICTyIasi B
KauecTBe y4eOHOTro IpeiMeTa B IIKOJIe, BHOCUT CYIlleCTBEHHBIM BK/IaJ B CUCTEMY
3HaHul 00 okpy»katoljem mupe. LIKoabHBIA KypC (PM3MKU — CUCTEMOOOpa3yoIuii
[JIs eCTeCTBEHHO-HAyUHBIX YUeOHBIX MPeMEeTOB, IMOCKOJIBKY (hr3ruecKre 3aKOHbI
JeXXaT B OCHOBE TIPOIIECCOB U SIBJIEHWM, W3ydaeMbIX XHUMHUeH, OHOJorue,
dbusnueckold reorpaduyeld U acTpoHOMUeM. Vcrionb3oBaHME W AKTHBHOE
npuMeHeHHe GU3MUeCKUX 3HAHUM OIpe/ielnio XapakTep 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 (U3UKU
00belMHEH BOKPYr (U3WUYeCKUX Teopuil. Beayuum B Kypce sIBsieTCS
¢bopMrpOBaHMe TIpe/CTaB/AeHUd O CTPYKTYPHBIX YPOBHSIX MaTepuH, BellecTBe U
rnoJie.

Hoes zymaHumapu3zayuu. E€ peanusainusi mpejrosiaraeT MC0J/b30BaHUE
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’KEHUN M3yUeHHBbIX Teopuil M 3aKoHOB. [IpyM 3TOM paccMaTpuBarOTCsi Ha
ypOBHe OOIMX TIpeJCTaB/leHW{ W COBpeMeHHbIe TeXHUUeCKHe YCTPOWCTBa, M
TeXHOJIOTHH.

Hoes 3Kon02u3ayuu peanv3yeTcsi TOCPeJCTBOM BBEJI€HUS 371€MEHTOB
cofiep>KaHusl, TIOCBAIIEHHBIX HSKOJIOTUYECKUM TipoOsieMaM COBPEMEHHOCTH,
KOTOpbIe CBSI3aHbI C pa3BUTHEM TEeXHWKW U TEXHOJIOTHM, 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 CAMOCTOSATeTbHOTO SKCTIeprMeHTa Kak
TIOCTOSTHHO JleficTByHOIIero (akropa yuebHOro rmpoijecca. st yrmy6iéHHOTO
YPOBHSI — 3TO CHUCTeMa CaMOCTOSITeJIbHOTO YUeHWYecKoro JKCIeprMeHTa,



BK/IFOUAIOIeT0 (DpOHTaNbHBbIE YUYeHUUeCKHe OIBITHI TIPU M3yUeHWHU HOBOTO
MaTtepuasna, 1abopaTopHble pabOThl M pabOThI ITPAKTUKYMa. [Ipy 3TOM BO3MOIKHBI
nBa crocoba peanmu3anyy  (U3UUYECKOTO TIPAaKTHKyMa. B mepBoM  ciydae
MPaKTUKyM TipoBoAuTcs bo B KoHie 10 u 11 kmaccos, mibo rocsie TepBoro u
BTOPOTO TIOJNIyTOAWM B Ka)KJOM U3 3THUX KaaccoB. Btopoil crmocob — 3To
WHTerpalss paboT TpakTHKyMa B CHCTeMY JiabopaTOpHBIX paboT, KOTOpkbIe
TIPOBO/IATCSL B TIpoljecce u3yueHWs pasziesia (Temsl). [Ipu 3TOM mop paboramu
MPAaKTUKyMa TIOHUMAaeTCsl CaMOCTOSITe/TbHOe MCC/iefloBaHUe, KOTOPO€e TPOBOAUTCS
TI0 PYKOBO/ZICTBY CBEPHYTOT0, 000011IEHHOTO BH/la Oe3 ToIIaroBO MHCTPYKLIUU.

B nporpamme 10 (¢u3MKe CHUCTeMa Y4YeHUUeCKOTO SKCIIepUMEHTa,
nabopaTopHbIX pabOT U TMpaKTHKyMa Ipe/CTaB/ieHa eJuHbIM TepeuHeM. Bbibop
TeMaTUKW [Ji 3TUX BUIOB YUEHMUECKUX TMPAKTUUYECKUX PabOoT OCYIIeCTBSIeTCs
yuaCcTHUKaMHu 00pa3oBaTelbHOTO MpoLiecca UCXO0/s U3 0CO0eHHOCTel MOypOUHOTO
TJIAaHUPOBAHUST M OCHalleHusi KabuHeta ¢u3uku. [Ipy 3TOM o0becreunBaeTcs
OBJlajieHHe OO0yYaloL[UMHCS YMEHUsSMU 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 3aKOHBbI M 3aKOHOMEPHOCTU KaK M3 OJIHOTO pa3fiesia Kypca, Tak |
VMHTEerpupys NMpuMeHeHWe 3HaHWUW U3 pa3HbIX pa3zesioB. [1jig KaueCTBeHHbIX 3a/ay
MIPUOPUTETOM SIBISIFOTCS  3a/laHusl Ha OOBsICHeHWe/TIpe/icKa3aHWe TPOTeKaHUs
¢du3nUecKUx sIBJIEHUI U MPOLIECCOB B OKpY’Karolllei u3HH, TpeOyroiiue BbiOOpa
bu3MuecKoi Mofiesiu /IJisi CUTyal[iH MPaKTHKO-OPHEeHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmMu P®I'OC COO K MaTepuasbHO-
TeXHUUeCKOMY obecrieueHHUI0 yueOHOrO mpoljecca Kypc (HU3UKK Yyriay0aéHHOTro
YPOBHSI Ha yPOBHe cpefiHero o01mero obpa3oBaHusi J0/KeH M3yuaThCsl B YC/IOBHUSIX
npeiMeTHOro KabuHera. B KabuHeTe (U3MKK [O/DKHO OBITH HeoOXoAumoe
naboparopHoe obopy/oBaHWe /51 BBIMOJHEHUs YKa3aHHbIX B IpOrpamMme I10
¢u3rKe yueHMUEeCKUX OIMBITOB, Jab0paTOpHBIX paboT M paboT TpakTHKyMma, a
TaK)Xe ZIeMOHCTPALIMOHHOe 000pyI0BaHMe.

HNemoHcTpalloHHOe 0b6opyZoBaHue (OpPMUPYeTCS B COOTBETCTBUU C
TIDUHLIATIOM MHWHUMA/IbHOM  [IOCTaTOYHOCTM U obecrieurBaeT TIOCTAHOBKY
MepeunCIeHHbIX B TIporpaMme Mo (DU3MKe KIIFOUEeBBIX JIeMOHCTpALUN AJist
WCC/IeIOBaHUST ~ U3y4yaeMbIX $IBIeHWA W TIPOLIeCCOB,  SMITUPUYECKUX U
dbyHIaMeHTa/IbHbIX 3aKOHOB, MX TeXHUUECKUX TTPUMeHeHUH.

JlabopaTopHoe 00OpyA0OBaHHWe [Ji YUYeHHYeCKUX MpPaKTHUYeCKuX paboT
dopmupyeTcsi B BUJie TeMaTHUECKUX KOMIUIEKTOB U 00eCrieurBaeTcsi B pacuére



OJJHOTO KOMIJIeKTa Ha [JByX oOyuaromuxcs. Tematuueckde 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:

dbopMrpoBaHre UHTepeca U CTpem/ieHUs OO0yuaroluxcs K HayuyHOMY
W3yUeHWI0 TPUPO/Ibl, pa3BUTHE UX HWHTE/UVIEKTya/IbHbIX W  TBOPYECKHX
CII0COOHOCTel;

pa3BUTHE TIPe/CTaB/eHU O HayyHOM MeTo/le TI03HaHUS U (OpPMHUpPOBaHUE
MCCJIeJOBATe/TbCKOTO OTHOILIEHHST K OKPY KarOIIUM sIBJIEHUSIM;

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

dbopMrpoBaHre yMeHUM 00BSICHITE SIBJIEHUS C UCTIO/b30BaHUEM (DH3UUeCKUX
3HaHWY ¥ HayYHbIX [JOKA3aTe/lbCTB;

dbopMupoBaHre TIpe/iCTaBJeHUd O pou (DU3UKU [jIsT pa3BUTHSL 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:

rpuo0OpeTeHre CHCTeMbI 3HaHHWM 00 00IMX (GU3NUeCKHUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TeopusiX, BK/IIOYass  MeXaHWUKy,  MOJeKy/JsIpHyl0  (U3MKY,
3/IeKTPOZIMHAMUKY, KBAHTOBYIO (PU3UKY U 37IeMeHThbl aCTPO(PU3NKY;

dbopMrpoBaHre yMeHUI TIPUMeHSITh TeopeTHUeCcKre 3HaHUS IS 00bsICHeHUS
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/Ie 3ajau
WH)XKeHEePHOT'0 XapaKTepa;

MOHUMaHe GU3NUeCKUX OCHOB U TIPUHIUIIOB [JI€HCTBUS 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 YMEHUM IPOEKTHO-MCC/ie/loBaTeTbCKOM,
TBOPUYECKOU [J1eITeTbHOCTY;



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

B cootBerctBuu c TpeboBaHusmMu PI'OC COO yraybnéHHbIi ypOBeHb
n3ydyeHuss yueOHoro mnpeamera «®Pu3nKa» Ha ypOBHe cpefHero oOIIero
obOpa3oBaHuss BbIOMpaeTcsi OOYYArOIUMUCS, IIJIAHUPYIOMUMU  ITPO/IO/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 J1labDOpPaTOPHBIX U
TIPAaKTUYECKUX paboT sB/seTCS peKOMEeHJ0OBaHHBbIM, YUWTe/Ib Je/laeT BbIOOD
TIpOBeJieHUsT J1abopaTOpPHBIX PabOT U OMBITOB C YUETOM WHUBUAYATbHBIX
0COOeHHOCTeN 00yJaroIIMXCsl.



COAEPXXAHUE OBYUEHUA
10 KJTACC

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

dusrka — QpyHjaMeHTa/IbHast HayKa o rpupo/ie. HayuHbili MeTO/ O3HaHUS U
MeTO/Ibl MCC/Ie/IOBaHUsl (PU3NUYECKUX SIBJIEHUH.

OKCIiepuMeHT U Teopusi B Mpoliecce TO3HaHUs TIpUpoAbl. HabsromeHue 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 siBJIeHWM U MpoLeccoB (MaTepuasibHasi TOUKa,
abCcomoTHO TBEPAOE Teso, WjeanbHas >KAAKOCTb, WJealbHbIM Ta3, TOUYEeUHBINA
3apsa). ['unoresa. Pr3nMyecKuil 3aK0H, FPaHULIbl €ero MpUMeHUMOCTH. Pr3nyeckast
Teopusl.

Ponb u MecTto ¢u3UKKM B (POPMHUPOBAHUM COBPEMEHHOUW HAyYHOW KapTUHbI
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 I1[udpoBOii ylabopaTopuei 1o (usuke. [IprMepsl U3MepeHUs
(r3UUeCKUX BeJIMUMH TTPU MOMOILM KOMITbIOTEPHBIX JaTUUKOB.

Pa3pgen 2. MexaHukKa.

Tema 1. Kunemamuka.

Mexanuueckoe [BwkKeHUe. OTHOCHUTETBHOCTh MEXAaHUUECKOTO JBWXKEHUS.
Cucrema otcuéra.

[Tpsimasi 1 oOpaTHas 3alaul MeXaHUKH.

Pagyyc-BeKTOp MaTepyalbHOM TOYKW, €ro TMpOeKIMAd Ha OCU CUCTEMBI
KOOpAuHaT. Tpaekropus.

[TepemeliieHne, CKOpPOCThb (CpefHsISi CKOPOCTb, MIHOBEHHasi CKOPOCTb) H
yCKOpeHWe MaTepUa/ibHOWM TOUKH, WX TPOEKI[Md Ha OCU CUCTeMbl KOOp/WHaT.
CroykeHue TiepeMelleHUM U C/I0KeHHe CKOPOCTeM.

PaBHOMepHOe ¥ PaBHOYCKOpPEHHOe MPSIMOJIMHeHHOe ABWKeHre. 3aBUCUMOCTh
KOOp/IMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepyuaJbHOW TOYKM OT BPEMEHU U UX
rpauku.

CBobosiHOe TmajeHue. YcKopeHHe CBOOOAHOro mazeHHs. [IBIDKeHHe Tera,
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 cKopocTh. [lepuoj v yacTtoTa obpaiijeHus.
LleHTpoCcTpeMuUTeIEHOE (HOPMaabHOE), KacaTelbHOe (TaHreHLUaabHOe) U MOJIHOEe
yCKOpeHHe MaTepuabHON TOUKH.

TexHUUecKue yCTPOWCTBA M TEXHOJIOTUUECKUe TIPOLIeCChl: CIUAOMETP,
[BIJKEHHEe CHapsiioB, LlefHble, LIecTepéHYaTble W peMEHHble Tepejauw,
CKOPOCTHBIE JIU(PTHI.

demoncmpayuu.

Mogesnb cucTeMbl OTCYETA, WUIHOCTPALIUS KMHEMAaTUYeCKHUX 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 [BWKeHHs1 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 OrpefiesieHdss MIHOBEHHOU
CKOPOCTH.

Vi3mepeHune ycKOpeHUsi MpH MPSIMOJMHETHOM PaBHOYCKOPEHHOM JIBUYKEHUU
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
TUMOTEe3bl O TPSMOM TMPOIMOPLMOHANBHOM 3aBUCUMOCTU MeXy JAa/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. HenmHepriumaneHble CUCTeMbl OTCYéTa (OIpezeseHue,
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 TsbKeCTH. 3aBUCHMOCTb YCKOPEHHsI CBOOOJHOTO TaJieHUsI OT BBICOTHI
HaJi TOBEPXHOCTbIO TMUIaHeTbl 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, ABUWXYLErocss 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.

TexHuuyeckre yCTPOUCTBA M TEXHOJIOTMYECKHE TMPOLeCChl: MOALIWUITHUKU,
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 JIBW)KEHUM OpycKa I0 HaK/IOHHOM
IIJIOCKOCTH.

[TpoBepka TruIoTe3bl O HE3aBUCHMOCTA BpeMeHU [BW)KeHHs Opycka IIo
HAaKJIOHHOU TIJIOCKOCTU Ha 3aJjJaHHOe PACCTOsTHHE OT ero MaccChl.



WccnenoBanne 3aBUCMMOCTA CW YIIPYTOCTH, BO3HUKAKIIUX B TPYXXUHE U
pe3uHOBOM o0pa3iie, OT UxX Ae(opMaliuy.

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

N3mepenre ko3¢ duiieHTa TpeHHUsl 10 Be/IMUKHEe YIJI0BOro Kosdd@uijieHTa
3aBUCUMOCTH Fp(N).

VccnenoBanue qBrkeHUs: Opycka M0 HaK/JIOHHOW 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 Cuibl 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 cunpl Ha MajoM YW Ha KOHEUHOM IiepemelrieHuH. ['paduueckoe
npe/icTaBieHre pabOThl CUJIBI.

MONHOCTb CUJIBI.

KuHeTnyeckasi 3Heprvsi MaTepuanbHOW TOUKHW. TeopemMa 00 W3MeHEHUM
KMHETUYECKOU SHEPTUM MaTepualTbHOW TOUKHU.



[ToTeHIManbHble W HeTMOTeHIMa/lbHble CU/bl. [loTeHIMaNbHasE SHeprus.
[ToTeHIManbHasi SHeprusi yrnpyro geopMUpOBaHHOW MpPYKUHBI. [loTeHIManbHas
SHeprusi Tesia B OJAHOPOJHOM T'DaBUTAL[MOHHOM Tiosie. [loTeHI[ManbHas SHeprus
Tejla B TPaBUTAL[MOHHOM M0Jie OZHOPOAHOrO 11apa (BHYTPU U BHe 111apa). Bropas
KOCMHYecCKasi CKOpOCThb. TpeTbsi KOCMUUeCKasi CKOPOCTb.

Ces3bp  paboOThl HEMOTEHIMA/NBHBIX CUJI C W3MeHeHHWeM MeXaHW4YecKou
SHEepPrUU CUCTeMbI Tesl. 3aKOH COXPaHeHUsI MeXaHUUeCKON SHepruu.

Ynpyruve u Heyrpyrue CTOJIKHOBEHHUSI.

YpaBHeHue bepHymiu s ujeanbHOW >KUAKOCTU KaK C/ie[iICTBHME 3aKOHA
COXpaHeHUs1 MeXaHUUeCKOU SHEepPIrUM.

TexHHWyecKre yCTPOWCTBAa U TeXHOJOTHMUeCKHUe MPOLIeCcChl: JABMXXKeHUe paker,
BOIOMET, KOMEp, TMPYKWHHBIA MUCTO/MET, TUMPOCKON, (GUrypHOe KaTaHWe Ha
KOHBbKaXx.

Hdemoncmpayuu.

3aKOH COXpaHeHUs UMITyJIbCa.

PeakTHBHOe /IBU)KeHUe.

V3mepeHue MOLLIHOCTU CHUJIBL.

Vi3meHeHre SHeprUU TeJa MpPU COBepIleHNUU paboThI.

B3avmMHbIe mipeBpallleHUs] KMHETUUEeCKOM U TIOTeHLUa/JIbHOW SHepPruu Mpu
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. /[uddysus. BpoyHOBCcKoe mABWKeHHWe. 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 pasmepel MosieKyn (atomoB). KommyecTBO BelllecTBa.
[TocTosiHHas ABorazpo.

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

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

[a3oBble 3aKOHBL. YpaBHeHWe MeHjeneeBa—KaneiipoHa. AOcostoTHas
TemriepaTypa (1kasna temrepatyp KeneBuHa). 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/ HJiealbHOro rasa (OCHOBHOE
ypaBHEHHe MOJIeKY/IIPHO-KUHETUYECKOW TeOPUU W/eaTbHOrO rasa).

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

TexHUUeCKrue yCTPOMCTBA M TEXHOJIOTMUECKHE TIPOLIecChl: 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 wu30TepMHUUECKOTO mpolecca (PeKOMEHZOBaHO 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 uJeaqbHOrO0 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 BHyTPeHHeM 3HepPruM OJHOATOMHOIO WealbHOT0
rasa.

KBasucraTuueckue 1 HecTaTUueCKUe MpoLecChl.

OnemeHTapHasi paboTa B TepMouHamMuKe. BoruriciieHue paboTel o rpaduky
TrpoLiecca 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.

[TepBbIMi 3akKOH TepMoAWHAMUKM. BHyTpeHHsi® 5SHeprus. KosmyecTBo
TeN0TbI W paboTa Kak Mepbl U3MeHeHWs  BHYTPeHHell  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,
KOHAMILIMOHED, [OW3e/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.

N3yueHne B3aMMOCBSI3M SHEPTUM MEXMOJIEKY/ISIDHOTO B3aUMOJEUCTBUS 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 HACBILLIEHHOrO Tlapa OT TeMIlepaTypbl, UX He3aBUCUMOCThb
0T 00bEéMa HaChII[EHHOTO Tlapa. 3aBUCMMOCTb TeMIiepaTypbl KUIIeHUs OT JlaB/IeHUs
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 Tejl W e€ MpOosiBIeHUs. OJIeKTpU4ecKu 3apsifi. [IBa Buza
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. IloTeHuuanbHas SHeprusi 3apsfia B 3JIeKTPOCTAaTUYECKOM II0JIe.
[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 3apsiia. [lone paBHOMepHO 3apsbkeHHOM cdepsbl. [lone
PaBHOMEPHO 3apsbKeHHOTO 10 00béMy Iapa. [lose paBHOMEPHO 3aps>KeHHOM
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 coeuHeHMe KOHAeHCAaTOPOB. [Toc/ieqoBaTenibHOE COeIMHEHHE
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 CyileCTBOBaHUSI MOCTOSIHHOTO 3/IEKTPUUECKOTO TOKa. VICTOUHMKU
ToKa. Harnipsbkenve U u O/1C.

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.

[TocnepoBaTenvHOE, Mapayie/ibHOe, CMEeLIaHHOe COeJMHeHVe TTPOBOJHUKOB.
PacuéT pa3BeTB/IEHHBIX 3/IeKTpUUecKux lierneut. [IpaBuna Kupxroda.



Pabora asekTpuueckoro Toka. 3akoH [xoyns—JleHiia.

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

OC u BHyTpeHHee COMNPOTUBJ/IEHWE MCTOYHMKA TOKa. 3akoH Oma s
MOHOU  (3aMKHYTOM) 3JIEKTPUYECKOW 1erud. MOIHOCTE MCTOUYHMKA 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 pe3ucTopa,
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 MTOCTOSTHHOM
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  pPa3/MYHbIX  BeL[eCTB.  JJIEKTPOHHAas
NPOBOJAUMOCTb TBEPABIX MeTa//IOB. 3aBUCHMOCTb COIPOTUBJIEHUS] METAas/uIOB OT
TemnepaTypbl. CBepXIpOBOAUMOCTb.



OIeKTpUUeCKU TOK B BakyyMe. CBOMCTBA 3/IEKTPOHHBIX ITyYKOB.

[TonynpoBoJHUKWY. CobcTBeHHast M [OpUuMecHasg  IPOBOAUMOCTb
MoJIynpoBOfHUKOB. CBOMCTBa p—n-Tiepexo/ia. [1o1yrnpoBoHUKOBBIE TIPUOOPHI.

ONeKTpUYeCKU TOK B 3JIEKTPOIMTAX. 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 TMpaKTUYeCKOe TpPUMEHEeHHe: ra3opaspsiJjHble
JlaMIibl, 3JIEKTPOHHO-/ydeBasi TpPyOKa, TIOMYTIPOBOJHUKOBBIE TPHOOPHBI: 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 KOMIIBIOTEPHBIX [JaTUMKOBLIX 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  pasfiefiax «YUeHUYeCKUW  SKCIIePUMEHT,
nabopaTopHbIe pabOThI, IPAKTHKYM» ).

MexnpeaMeTHbIe CBSI3H.

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

MesicnpedomemHble noHsiMus1, C8513AHHbIE C U3yYeHUeM Memoo08 HaAyyH020
NO3HAHUsA: sIBJIeHWe, Hay4HbId (DaKT, ruroTesa, (y3uuveckass BeJMUYMHA, 3aKOH,



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

Mamemamuxka: pelieHde cucTeMbl ypaBHeHWM. JIuHeWHasi (QyHKLuS,
napabosna, ruriepbosia, ux rpaduku U cBoiicTBa. TpUroHoMeTpuueckre (QyHKLWU:
CHUHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUUECKOe 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 BelecTBa, CTPOEHHWe aTOMOB M MOJIEKYJ,
MOJIb BeIlleCTBa, MOJIIpHasi Macca, TojlydeHHMe HaHOMAaTepuasioB, TerJiOBbIe
CBOMCTBA TBEPABIX TeJl, XUAKOCTEN U ra3oB, XUAKHE KPHUCTasUIbl, 3/IeKTPUUYECKHEe
CBOMCTBA MEeTaJI/IOB, 3JIEKTPOJIUTAYECKAsS AUCCOLMALINS, raibBaHUKA, 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 MaTephasioB, B TOM UHMC/I€ HaHOMaTepuajioB, W
HAHOTEXHOJIOTUM, 37IeKTPOCTaTUUecKasi 3allluTa, 3a3eMJ/IeHHe 3JIeKTpPOnpruOOpOB,
ra3opa3spsiiHble JIaMITbl, TI0/TyTIPOBOJHUKOBBIE TPUOOPHI, ralbBaHUKa.

11 KJTACC

Pa3pen 4. JnekTpoaguHaMHKa.

Tema 4. MazHumHoe novie.

B3anmogelicTBMe TOCTOSIHHBIX MArHUTOB M TPOBOJAHUKOB C  TOKOM.
MarauTtHoe T1i071e. BeKTOp MarHMTHOM HWHAYKUMW. [IpyHUMO Cymneprio3uyyu
MarHUTHBIX M0Jield. JIMHUM MarHUTHOW UHAYKLIWU.

MarHuTHOe 1oJie TIPOBOAHUKA 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 M TEXHOJIOTMYECKHEe TIPOLIeCChl: WUHAYKLMOHHAs
1eyb, COJIEHOM/, 3allUTa OT 3/IeKTPU3aLMU 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
CWJIbI TOKA B 1[€TIN.

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

WccnenoBanue siBfieHUs 3/IeKTPOMarHUTHOW WH/YKIIWU.

OrnpeiesieHrie UHAYKI[UW BUXPEBOTO MarHUTHOT'O TIOJIS.

VccnenoBaHue siB/ieHUSI CAMOUHIYKITUH.

C6opka Mo/iesi1 371IeKTPOMarHUTHOTO TeHepaTopa.

Pa3pen 5. Kosie0anusi ¥ BOJIHBIL.

Tema 1. Mexanuueckue Kos1e0aHusl.

KonebarenbHast cructema. CBoOO/HBIE KOJIe0aHUS.

['apmonuueckre KosiebaHusi. KuHemaThueckoe U JUHaAMHUUeCKOe OIMCaHue.
OHepreTUyeckKoe OrvcaHue (3aKOH COXpaHeHHUsI MeXaHWueCKOW 3Hepruu). BriBoj
JUHAMHUECKOTO OIMMCaHHsI TapMOHMUECKUX KOJIe0aHWM U3 X YHEPreTUUecKoro H
KWHEeMAaTHYeCKOT0 OTIMCAHUSI.

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
MasiTHUKa.

[ToHsiTHe 0 3aTyxarolux KonebaHusx. BeiHyXIeHHbIe KosiebaHusi. Pe3oHaHC.
Pe3oHaHcHass KpuBas. BivsHMe 3aTyxaHusi Ha BUJI Pe30HAHCHOW KPUBOIA.
ABTOKO/E0aHUS.

TexHUyecKre yCTPOWMCTBA U TEXHOJIOTMYeCKHe MPOLecChl: MeTPOHOM, uachl,
Kauesu, My3blKa/JbHble MTHCTPYMEHTHI, cercmorpadg.

demoncmpayuu.

3anuch KosiebaTeTbHOTO [IBYKEHUS.

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

ViccnemoBaHie  3aTyxXalomux  KojiebaHWd W 3aBHCHUMOCTH  Teprojia
cBOOO/IHBIX KO/lebaHU OT COTIPOTHUB/IEHUS.

WccnemoBanne KosiebaHWM Tpy3a Ha MAaCCUBHOW TIPY)KUHE 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 KOJIeOAHWM HUTSHOTO W TIPY>KMHHOTO
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 I[PU pas3/IuuyHOu (opme
3aBMCHAMOCTU MePEMEHHOr0 TOKA OT BPEMEeHH.

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

WpeanvHbnii TpaHcdopMmaTtop. [Ipow3BoAcTBO, mMepefaua U TOTpebsieHue
37IeKTPUYECKOU SHEPTUM.

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

TexHUuyecKre yCTPOWCTBA W TEXHOJIOTUUECKHEe MPOLIeCChI: 3JIEKTPUYeCKUU
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.

Pe3onHaHc mpy mnoc/efoBaTe/IbHOM COEIWHEHWM pPe3UCTOpa, KaTyIIK!
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.

MexaHrnueckrie BOJIHBI, YCJOBUS WX PpacrpocTpaHeHus. [lomepeuHbie u
MIpOZIO/IbHBbIe BOJIHBL. [lepuof, CKOpPOCTh pacrpoCTpaHeHHsi W [JIMHAa BOJIHBI.
CBoiicTBa MexaHUUeCKHWX BOJIH: OTpakeHUe, TpeioMJieHHe, WHTep(epeHLusi 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:  OTpPa)Ke€HHe,  IpeioMJIeHue,
rosisipy3anys, uHTepdepeHLys U AU paKLys.

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

[TpUHLIATIBI paZIMOCBS3U U TeleBUIeHHs. PaironoKariysl.

DeKTpPOMarHWTHOe 3arpsisHeHre OKpY Karollel cpefpbl.

TexHUUecKue YyCTPOWCTBA U TMpaKTHUUeCKoe TNpUMeHeHHe: My3bIKalbHbIe
WHCTPYMEHTbI, pajiap, paJluorNpuéMHUK, TeJleBU30p, 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. 3aKOHbI TIpesIoMIeHuUs cBeTa. AOCOJIIOTHBIN TIOKa3aTeb
ripesiomsieHUs1. OTHOCUTE/IBHBIU TTOKAa3aTe b npeyioM/ieHrs. [T0CTOsTHCTBO 4acTOThI
CBeTa U COOTHOLIEHWE [JIMH BOJIH TpPU Iepexo/ie MOHOXPOMaTHYeCKOro 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 BHYTPEHHETO
OTpa’KeHUsl.

Cobuparolifue ¥ paccedBarolije JiMH3bl. ToHKasg JimH3a. DOKycHOe
paccTosiHWe U OITHYeckas CWia TOHKOW JIMH3bl. 3aBUCUMOCTb (POKYCHOIO
pPacCTOSIHUSI TOHKOM C(epuuecKOol JMH3bl OT €€ reoMeTpUU U OTHOCUTETBHOTO
TI0Ka3areJisi [peIoOM/IeHUSI.

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

Xog Jsyya, MpOIIEALIero JIMH3Y I0J MPOU3BOJBHBIM YIJIOM K €€ TIaBHOU
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.

HOudpakiys 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 IJIOCKOIMAapayie/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 CBETOMO/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 SHePTHUeN U UMITYJIbCOM PeIITUBUCTCKOW YaCTULIbl. DHeprus
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 u3jyueHue (M3aydyeHre abCOMIOTHO UEPHOTO Terna).
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/IOMIAONIYI0 M abCOJ/IIOTHO OTPaXKAloOIyI0 ITOBepPXHOCTh). OmbiTel I1. H.
JleGenena.

BonHoBele cBoiicTBa yactul. BosHel e Bpornins. [InivHa BosHbl e Bpouns u
pa3Mepbl 00/acTH JIOKAaJW3al[id [ABWXKYIIENWCs dYacTUllbl. Koprycky/isipHo-
BOJTHOBOM Ayanu3Mm. [Jrdpakius 3/71eKTpPOHOB Ha KpUCTaslIax.

Cnenuduka nsMepeHud B MUKpomupe. COOTHOIIIEHUs] HeorpeJenéHHOCTeN
[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.

WccnepmoBaHve  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/oieHue (GOTOHOB IpHU Tlepexo/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 pa3pekXeHHOr0 aTOMAapHOI'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 pa/JIMOaKTUBHOrO pacraja. PajudoakThBHBIE W30TOMNBI B TPUPOJE.
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. JeneHue U cuHTes sifiep. fnepHbie peakTophl. [IpobieMbl
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 TeXHOJIOTMUeCKHe TIPOLIeCChl: 03UMeTp, Kamepa
BuibcoHa, SZepHBI  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. [IpuKiajHOe U MUPOBO33peHUeCKOe 3HaUeHne
acTpoHoMuU. [IpUMEHMMOCTh 3aKOHOB GU3UKU [Ji OOBSICHEHUs TIPUPOJIBI
KOCMUYECKUX 00bEeKTOB.

MeToabpl aCTPOHOMUUECKUX UCCIeqoBaHUM. CoOBpeMeHHble ONTUYeCcKHe
TesIeCKOMbl, PaI0TeIeCKOTbI, BHeaTMOC(hepHasi aCTPOHOMUSL.

Bup 3BésgHoro Heba. Co3Be3fusi, sipkue 3BE3fbl, TJIaHETbl, 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 [NanakTvka. IlosoxkeHuve u aBvkeHue ConHIlA B
lNanaktuke. Turmel ranakTuk. PaguoranakTikyi U KBa3apbl. UépHbIe [IbIPbI B fi/Ipax
rajakTHK.

Bcenennas. Pacimpenne BcenenHoil. 3akon Xa00s1a. Pa3beranue ranakTuK.
Teopus bonblioro B3psiBa. PelMKTOBOE U3jlyueHue.

MaciitabHasi cTtpyktypa BeeneHHoili. MeTaranakTuka.

HepeliéHHbie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab/1100eHUs1.

Habmtozenusi 3Bé3HOr0 Heba HEBOOPY)KEHHBIM 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, TUIaHeT, TyMaHHOCTeH | 3BE3/HBIX
CKOTLJIEHUU.

dusnvyecKum NpPakTUKYyM.

Crioco6pl n3MepeHus: PU3NUECKUX BETMUMH C MCIO/b30BaHUEM aHAI0rOBbIX
1 IU(PPOBLIX U3MepUTEeNbHBIX TPUOOPOB U KOMIIBIOTEPHBIX [JaTUMKOBLIX 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,
ONMCaHHbIX B  TeMaTMUYeCKUX  pasfeflax «YUeHWUeCKUd  SKCIIepUMEHT,
nabopaTopHble pabOThI, IPAKTHKYM» ).

O0o0miaroiiee MOBTOPEeHHUE.



O06o011ieHre ¥ crCTeMaTH3al[|sl COZlep>KaHUsI pa3ziesioB Kypca «MexaHHKa»,
«MornekynsipHasi (pv3UKa U TepMOJUHAMUKa», «eKTpoAnHaMuKay», «Konebanus
U BOMHbI», «OCHOBBI CIlELIMAaJbHOM TEOPUU OTHOCUTEBbHOCTH», «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 NOHAMUS,CEA3AHHDbIE C U3yYeHUeM Memo008 HAyuyHO020
NO3HAaHUs1: siBieHWe, Hay4Hbil (DakT, rurnoTesa, ¢u3uueckasi BeJMUYMHA, 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 (QyHKUMNA. [Ipu3Haku MoJ00HsI TPEeyro/bHUKOB,
oripe/iesieHue TIIOMIA U TVIOCKUX GUryp u o6béma TeJt.

Buoaozus: >neKTpuueckue SIBJeHUs B >KMBOW TMpHUPOZeE, KosiebaTesbHbIe
JBIKEHHSI B JKUBOW TMpHUPOJe, SKOJOTMYECKHWe PUCKU TpU 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//IMUeCKOW peIIeéTKH, CreKTpaabHbIN
aHaJIn3.

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

TexHon02us: TIpUMEHEHWE TIOCTOSSHHBIX MAarHUTOB, 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 OBIIEI'O OBPA3OBAHUAINYHOCTHBIE
PE3YJIbTATHI

JINMHHOCTHBIE PE3YJ/IbTATHI

JIMYHOCTHBIE Ppe3yJIbTaTbl OCBOeHUs ydeOHOro ripeaMera «Du3mKa»
JOJDKHBI OTPa)kaTb TOTOBHOCTb U CIIOCOOHOCTh 00yYaroIIMXCsl pYKOBO/ICTBOBAThCS
chopMHUPDOBaHHOM BHYTPEHHeM TMO3UL[Med JUYHOCTH, CUCTEMOM I1[€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 cOpMHpPOBAaHHOCTb 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 IpaXkKJaHCKOIo
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 U I1[€HHOCTH, B TOM
yucsie B JleATe/TbHOCTU YUEHOTO;

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

3CTeTUYeCKOro BOCIIUTAHUSA:

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

TPY/A0BOI'0 BOCTIMTAHUS:



WHTEpeC K pa3nuHbIM cepam mpodeccoHaIbHON AeATebHOCTH, B TOM
yucje CBSI3aHHBIM C (U3UKOM W TEXHUKOM, YMEeHHe COBEepIaTh
OCO3HAHHLIM BRIOOp Oyayieii nmpodeccry ¥ pealru30BbIBATL COOCTBEHHBIE
JKU3HEHHbIE TI/IaHbl;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOpa30BaHHWIO B
obstacT¥ PU3MKKM Ha MIPOTSHKEHUU BCEH YKU3HHU.

3KO0/IOr'N4YeCKOoro BoClinTalnus:

c(OPMUPOBAHHOCTb JKOJIOTUYECKOM KYJIbTYPbl, 0CO3HaHUE TJI00abHOTO
XapakTepa 3K0JIOTHYeCKHUX TIpob/iem;

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

paciiuMpeHue OmbITa [eITeJbHOCTH SKOJOTMYeCKOW HamnpaBJeHHOCTH 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
V3yuyeHus1 (PU3MKU OCYLIECTB/SATh TPOEKTHYID U UCC/Iel0BaTebCKYI0
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;

onpejensTh LieJd AesiTebHOCTH, 3aj/laBaTh IapaMeTpbl U KPUTEPUM UX
JOCTV)KEHUSI;

BLISIBJIAITb  3aKOHOMEPHOCTHM M TPOTHUBOpeuUrss B pacCMaTpUBaeMbIX
(bur3UUeCcKuX sIBIeHUSIX;

pa3pabaThiBaTh MJIaH pellieHus Mpob/ieMbl C YUETOM aHa/IM3a 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/TIbCKHE IeHCTBHS:

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



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

B/3/leTb BUJAMU [eSITeJbHOCTA MO TIOJYyUEHUI0 HOBOTO 3HAaHMS, €ro
WHTeprpeTaLyy, 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,
BbIIBUTraTb TUIOTe3y eé pelleHus, HaxOAUTb apryMeHThbl /sl
Jl0Ka3are/ibCTBa CBOUX yTBEP)K[EHWH, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelleHus;

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

CcTaBUTh M (OPMYIMpPOBaTh 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/Ia/leTh HaBbIKaMU TOJIyueHus MHGopMaLuu (U3NUYeCKOro COZJeprKaHUs
Y3 VCTOYHMKOB pa3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYLLeCTB/ATh IOMCK,
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  pElIeHWM KOTHUTUBHBIX, KOMMYHUKaTUBHBIX U
OpraHu3al[MOHHBIX 3aZiau ¢ coOmoeHneM 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 1ieJieBOW ayAWTOpPUM, BbIOMpast
OINTHMMaJbHYIO (POPMY TIpe/CTaBIeHUs U BU3yaIU3aliy.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUS:



OCyIleCTB/ISITH OOIIleHWe Ha ypokKax ¢U3MKM YW BO BHEYPOUHOU
JesiTeNTIbHOCTY;

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

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

NMOHMMaTb W WCIO/Jb30BaTh  MpPEUMMyIlecTBa  KOMaHAHOU |
WHAVBHU/IyabHON paboThI;

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

NPUHUMAaTh Le/IM COBMECTHOW JesiTeJlbHOCTH, OpraHMW30BbIBATH U
KOODJIMHHPOBAaTb JeWCTBUSI MO €8 [OCTY)KEHUIO: COCTaB/IATh IUIaH
JeHCTBUM, pacTipeie/isiTb PO/ C YUYETOM 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 TPOEKTHI, OLIEHWBaTh WAEeU C TO3ULMHU 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, BBISB/ISATH TPOOTIEMbI, CTaBUThb U
dbopMypoBaTh COGCTBEHHBIE 3a/1aul;

CaMOCTOSITe/TbHO COCTaBJIATh TJIaH PellleHUs] paCUETHBIX M KaueCTBEeHHbIX
3ajlay, TUIaH BBITTOJIHEHUST 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, AapryMeHTHpPOBaTb ero, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a pelleHue;

OLIeHUBaTh IPUOOPETEHHBIN OTIBIT;

crocoO6cTBOBaTh (DOPMHUPOBAHUIO W TIPOSIBJIEHHIO SPYAULIMM B 00s1acTH
(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 [PYTMX IPU aHajau3e 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@

IMOL[MOHA/ILHOE COCTOSTHHE, BUJIeTh HallpaB/IeHUs Pa3BUTHSI COOCTBeHHOM
9MOLIMOHAILHOM cepbl, ObITH YBEPEHHBIM B cebe;

camopery/MpoBaHUsl, BK/IIOUAIOIEro CaMOKOHTPOJIb, yMeHUe MPUHHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBeJieHWe, CIIOCOOHOCTh a/lalTUPOBATbCSA K
IMOLIMOHA/ILHBIM U3MEHEHUSIM U TIPOSIBISITh 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.



IMPEAMETHBIE PE3YJIBTATHI

K konily obyuenusi B 10 K1acce TipeMeTHBbIe pe3y/bTaThl Ha yI/IyOAEHHOM
YPOBHE /I0/KHBI OTpakaTh CPOPMHUPOBAHHOCTD y 00YUarOIIUXCSl YMEHHM:

NMOHUMaTb pOdb (U3UKA B SKOHOMHUYECKOM, TEXHOJIOTMYecKou,
5KOJIOTUYECKOW, COLMAJbHOM W 3TUYEeCKOW cdepax JesTeJbHOCTH
yesioBeKa, POJib U MeCTO (PM3UKM B COBPEMEHHOU HAayUHOM KapTHHe MUDa,
3HaueHHWe OIMCaTe/bHOM, CHCTEeMaTU3UPYIOIel, OOBSICHUTETLHON U
MPOTHOCTUUECKOW  (YHKIUKA  (U3MYeCcKOd TeOpud —  MeXaHWKHU,
MOJIEKYJIIPHON (PM3WKM U TePMOJWHAMHKH, PO/b (PU3UUECKOW TEOpHH B
(opMHUpOBaHWH Tpe/CTaBIeHUN 0 (PU3UUeCKOU KapTUHe MUPAa;

pa3uyaTth yCJAOBUS TPUMEHMMOCTH Mojesiell (u3NuecKux Ten U
TpolieccoB (sIBJIeHWI): HWHepIMalbHas CHUCTeMa OTCYéTa, abCOIOTHO
TBEpZIOE Tel0, MarepuajbHasi TOYKAa, PaBHOYCKODEHHOEe [IBW)KEHHUe,
cBoOogHOe majeHWe, abCoOMOTHO yripyras AedopMaiusi, abCOIFOTHO
yrpyroe v abCOJ/IFOTHO HEYTIPYToe CTOJIKHOBEHHs, MO/Ie/TH Ta3a, KUAKOCTU
Y TBEpPAOro (KpUCTa/LIMYECKOro) Tesa, UeaabHbIM ra3, TOUeYHbIA 3apsij,
OZJHOPOJHOE 3/IEKTPUYECKOe MOJIE;

pa3/iuyarh ycjaoBUs (TpaHULbl, 00/IaCTH) TPUMEHUMOCTH (HU3UUeCKUX
3aKOHOB, TIOHMMaTh BceoOIuii xapakTep (yHAaMeHTalbHBIX 3aKOHOB U
OrpaHUYeHHOCTh MCI0/Ib30BaHMsI YaCTHBIX 3aKOHOB;

aHa/IM3UPOBaTh U OOBSICHATH MeXaHWUeCKHWe TIPOLIeCChl U SIBJIEHUS,
VICTI0J/Ib3Yy$sI OCHOBHbIE TI0JIOKeHUs] ¥ 3aKOHbI MeXaHUKU (OTHOCUTETBHOCTh
MeXaHW4eCcKoro ABWXKeHUsl, (hOopMy/bl KUHEMaTUKU PaBHOYCKOPEHHOIO
JBWDKeHUs], TipeoOpa3oBaHusi ['anusiesi AJii CKOPOCTU U TepeMellleHusl,
3akoHbl HBIOTOHA, TIPUHLUIT OTHOCUTENBLHOCTUM ['anuies, 3aKoH
BCEMUPHOT'O TATOTEeHMs], 3aKOHbI COXPaHEHUSI UMITy/IbCa U MeXaHU4eCKOU
HEepPTUH, CBs3b PAbOTHI CWIbI C M3MEHEHHWeM MeXaHW4YeCKOW SHEepruw,
yCJIOBUSI paBHOBeCHs TBEpPAOro Teja), NPU STOM HCIOIb30BaTh
MaTeMaTh4YeckKoe  BbIpakKeHHe 3aKOHOB, yKa3blBaTb  yCJIOBUSA
MIPUMEHUMOCTH (pr3ruecKrX 3aKOHOB: MpeoOpa3zoBaHuii ["anuiesi, BTOPOro
W TpeTbero 3akoHOB HBIOTOHA, 3aKOHOB COXpaHeHUs WMIYJbCa U
MeXaHWYeCKOUW SHepruM, 3aKOHa BCEMUPHOTO TSATOTeHUSsI;

aHa/IM3UpPOBaTh U OOBSCHATH TEIJIOBbIe MPOLIECCHI U SIB/I€HHS, UCTIO/b3Ys
ocHOBHble TmO/0)KeHUs MKT # 3aKOHBI MOJIEKY/ISIDHOW (DU3WKU U
TePMOJIMHaMUKK (CBs3b [laB/ieHWsI W/eaJbHOTO ras3a Co CpejgHei
KWHETUYECKOU SHEPruer TervIOBOrO ABWXKEHHWS W KOHLIEHTpaluuer ero
MOJIEKYJI, CBSI3b TeMIlepaTypbl BellleCTBa CO CpeJHer KUHEeTUUeCKOU
SHepruey TervioBOIO JBV)KEHUS ero YacTULl, CBA3b JaBIeHUs U/leaJbHOIO
raza C KOHI[eHTpalMel MOJIeKyJl W €ero TemIlepaTypoH, ypaBHeHHe



MeHpeneeBa—KnanenpoHa, TepBblii 3aKOH TepMOJAWHAMMKH, 3aKOH
COXpaHEeHUs1 SHEPruy B TEIJIOBBIX MpOLieccax), TPy 3TOM HCII0Ib30BaTh
MaTeMaTh4yecKoe BBIDA)KEHHE 3aKOHOB, yKas3bIBaTh yCJIOBUS
TIPUMEHUMOCTH YpaBHeHUs MeHeneeBa—KiianelipoHa;

aHa/IM3UPOBaTh U OOBSACHATH JJIEKTPUUECKHe SIBJIeHHUs, HCIIO0JIb3ys
OCHOBHBbIE TIOJIO’KEHUS] M 3aKOHBI 3JIEKTPOJAWHAMUKM (3aKOH COXPaHEHUs!
3JIEKTPUUECKOT0 3apsija, 3aKOH Kynona, MOTEHLMAaTbHOCTh
3JIEKTPOCTAaTUYECKOr0 TMOJs, TPUHLMIT CYTepIrio3ulid  3J1eKTPUUeCKUX
roJsiey, TIpyU 3TOM yKa3bIBasi YCJIOBUS MPUMEHHMMOCTHU 3akoHa KyJsioHa, a
TaK)Ke MPAaKTUYeCKU BaKHble COOTHOLIEHHWA: 3aKOHbl OMa /1l ydacTKa
e W [/ 3aMKHYTOM 3J/IeKTpUUeCcKoW 1ienu, 3akoH JDxoyns—/leHila,
nipaBuia Kupxroga, 3akonsl @apages A1 3/1eKTp0oJIn3a);

OMUCHIBATh (PU3MUECKHe TIPOLIeCChl U SIBJIEHUS], WCIIO/Ib3Yysl BEeJUUWHBI:
repeMelLleHre, CKOPOCTb, YCKOPEeHHUe, UMITYJ/IbC Tesla U CUCTEMBI TeJl, CUJIa,
MOMEHT CW/bl, [JaBjieHue, T[OTeHLWalbHasi SHepPrusi, KHWHeTHhYecKas
SHEprusi, MexaHW4yeckasi SHeprus, paboTa CU/bl, LIEHTPOCTPEMUTETbHOE
YCKOpDEeHHe, CW/a TSKeCTH, Cula YNPYroCTH, CUla TPEeHMsl, MOLJHOCTD,
SHeprusi B3aUMOJEWCTBUs Teja C 3em/iéii BOMM3M €€ TIOBEpXHOCTH,
SHeprusi ynpyrou paedopmald TPY>XUHBI, KOJMYECTBO TeIJIOThl,
abcostoTHasi TemriepaTypa Tesa, paboTa B TepMOJAWHAMUKe, BHYTDEHHSIS
Heprusi WJeaJlbHOTO OJHOATOMHOrorasa, pabora wujeaqbHOrO Tas3a,
OTHOCUTEJIbHas BJIAXXKHOCTb Bo3Ayxa, KII/I wuaeanbHOro TeryioBOro
[IBUTaTeJIs]; 3JeKTPUUeCKOe 1oJjie, HaNpsDKEHHOCTb 3JIEKTPUYECKOrO MOJI,
HarnpsDKEHHOCTb 0711 TOUEYHOrO 3apsifia WM 3apsUKeHHOro Iapa B
BaKyymMeé U B [JU3JEKTPUKe, TOTEHLHal 31eKTPOCTaTUUeCKOro MoJis,
PasHOCTb  TOTEeHLMAJIOB,  3JEKTPOABWKYIAs  Cuiaa, CWAJa  TOKa,
HarpspkeHue, MOILIHOCTb TOKa, 3/JeKTpuYeckKass EMKOCTh TIOCKOIrO
KOH/IEHCaTopa, COIPOTHBJ/IEHHWE YyuyacTKa Lienu C M0C/ae0BaTe/bHbIM U
rapa’suie/ibHbIM COeJJUHEeHWEeM Pe3UCTOPOB, SHEPTHUS 3/IEKTPUUYECKOTO IO/
KOH/IEHCaTOopa;

OOBSICHSITL ~ OCOOEHHOCTH  TpPOTeKaHusi  (U3WYECKUX  sIBJIeHUi:
MexaHW4eCKoe [BIKEHHe, TeluIOBOe [IBI)KeHHWe YaCTUL] BellecTBa,
TeTUIOBOe paBHOBecue, OpoyHOBCKOe [BWKeHHe, nuddy3us, vcrapeHue,
KUIEeHVe U KOHJeHCaLysl, TI/IaB/IeHre U KpUCTa/lJIM3aLus, HarpaBIeHHOCTh
TernJionepeaun, 3JeKTprU3alus Tesl, SKBUIMIOTEHLIMA/IbHOCTb MOBEPXHOCTH
3apsDKEeHHOT 0 TIPOBOJJHUKA;

TIPOBO/IUThH UCC/Ie[JOBaHUE 3aBUCMMOCTH OJIHOW (PU3UUECKON BeJIMUMHBI OT
JPpyroul C  WUCMOJb30BaHUEM  TIPSIMBIX  H3MEpeHuH, TIpUu  3TOM
KOHCTPYHWPOBaThb YCTaHOBKY, (DUKCHMPOBAaTh pe3y/bTaTbl [OTYyYEHHOU



3aBUCMMOCTH (PU3NUYECKMX BeJWUYMH B BHe TpadukoB C yUYETOM
abCOMIOTHBIX MOTPEeITHOCTe U3MepeHUH, [ie/ilaTh BHIBO/IbI TI0 pe3yJibTaTaM
WCCIe[JOBaHMUS;

MIPOBO/IUTh KOCBEHHblE W3MepeHUs] (PU3NUeCKUX BeIUYMH, TIPU 3TOM
BbIOMpaTh ONTUMAJBLHBIA METOJ, W3MepeHUs], OLleHWBaTh abCOMIOTHBIE U
OTHOCHTeJTbHbIE TTOTPEIIHOCTH TIPSIMBIX U KOCBEHHBIX W3MepeHUi;
TIPOBO/IUTH OTIBITHI TI0 TIPOBEPKe IMPe//IOXKeHHOW TMIoTe3bl: TJIaHUPOBaTh
5KCIIePUMEHT, COOMpaTh IKCIepUMeHTaIbHYI0 YCTaHOBKY, aHA/TM3UPOBaTh
To/lyueHHble pe3yJ/bTaThl W JieJlaTh BBIBOJ, O CTaTyCe TIpeI0yKeHHOU
TUTIOTe3bI;

cobro/1aTh TIpaBU/Ia 6e30racHOro TPy/ia TIpU MPOBeJieHUH UCC/IeJ0BaHUM
B paMKax yueOHOTO 9JKCIlepUMeHTa, TIpaKTUKymMa U  ydeOHO-
WCC/IeJOBATe/IbCKOM UM TIPOEKTHOM /leATeNlbHOCTH C HCII0J/Ib30BaHUEM
M3MepUTe/IbHBIX YCTPONCTB 1 1abopaTOpHOro 000pyI0BaHUS;

peliaTb pacyéTHble 3aZlaud C SIBHO 3aJldHHOM M HESBHO 3a/JlaHHOU
¢du3nUecKoil MoJie/ibl0: Ha OCHOBAaHMM aHajM3a yCJI0BUs OOOCHOBBLIBATH
BLIOOp (H3MUeCKOM MOJe/d, OTBevawIled TpeOOBaHMSIM  3a7jauw,
NIpUMeHsATb  (OpMyJ/ibl, 3aKOHbI, 3aKOHOMEDHOCTH W  IOCTY/aThbl
bu3NUeCKUX Teopuid TPU WCIIO/Ib30BaHUM MaTeMaTHUeCKUX MeTO/[0B
pellieHus 3a/ja4, POBOIUTE PACUETHI HA OCHOBAaHUM MUMEIOLIUXCS JaHHBIX,
aHa/IM3UPOBaTh pe3y/bTaTbl W KOPPEKTHPOBATb METO/bl peIleHUus C
yUETOM T10/TyYeHHBIX Pe3y/IbTaToB;

pelllaTb KauyeCTBeHHbIE 3a/laud, Tpebyromiye MpUMeHeHUs] 3HAHWUN U3
pa3HbIX pa3/iesioB Kypca (pU3MKH, a TakKXe UHTeTrpaliui 3HaHUWA U3 JPYTUX
TIpeIMETOB eCTeCTBeHHO-HAyYHOr0 I[MK/IA: BBICTPAWBaTh JIOTUUECKYIO
1[ETIOYKY PacCy>K[eHH1M C OTIOpOi Ha U3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTH
Y (pH3UUeCKue SIBJIEHUS;

WCTIO/Mb30BaTh TeopeTHuecKue 3HaHUsl [ OOBSICHEHHSI OCHOBHBIX
TIPUHLIATIOB PabOThl M3MepUTe/bHBIX MMPHUOOPOB, TEXHUUECKUX YCTPOWUCTB
Y TEXHOJIOTUYECKHUX TIPOLIeCCOB;

NIPUBO/IUTh TIPUMEphI BKJ/IaZla POCCHUMCKUX W 3apyOeXKHBIX YUYEHbIX-
¢GU3MKOB B pa3BUTHE HAyKH, B OObsSCHEHHe TPOLECCOB OKPY’KaloIero
MUPa, B Pa3BUTHE TeXHUKU U TeXHOJIOTHM;

aHa/IM3UPOBaTh U OLIEHWBATD MOC/Ie/[CTBHUSI OBITOBOM U TIPOM3BOZCTBEHHOMN
JlessTeJIbHOCTU uejioBeKa, CBS3aHHOW C (U3UUeCKMMM Mpolleccamu, C
TIO3ULIMM KOJIOTUUeCKOU 6e30MacHOCTH, Mpe/iCTaB/IeH!H O PaLMOHATbHOM
TIPUPO/IOTIOIb30BaHNH, A TAaK’Ke Pa3yMHOM HCIIO/Ib30BaHUU AOCTHXKeHUN
HayKu U TeXHONOTUMA [jig Ja/ibHeNIlero pasBUTHS 4YesIOBeUeCKOro
o0111eCTBa;



TIPUMEHSTb pa3/MuHble CrocoObl paboThl ¢ nHMopManmel (HU3rUeCcKoro
cofiep)KaHusi C  HCI0/Ib30BaHHeM COBPeMEHHBbIX HH(OPMAaLMOHHBIX
TeXHOJIOTHM, TIPU 3TOM MWCI0/Ib30BaThb COBpPeMeHHble MH(OpMal[OHHbIE
TEeXHOJIOTUM JIJI1 TIOWCKa, TepepabOTKu U TpeAbsBIeHHs YyueOHOW U
HayYHO-TIONY/ISIPHOM MH(OPMAaLUU, CTPYKTYPUPOBAHUSI U UHTepIIpeTalin
vHbOpMaliy, TIOJIyUeHHOWM U3 pa3/JWYHbIX HCTOYHUKOB, KPUTUUECKU
aHa/IM3MpoBaTh  TIOJiydyaeMyro  UWHMOpMaI[Mi0 MW OlleHWBaTh  eé
JIOCTOBEPHOCTh KaK Ha OCHOBe HMEIIUXCs 3HAaHWM, 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/IAYHBIX COLMAIbHBIX PpOJIeH,
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 B11 Kaacce mpeAMeTHble pe3ynbTaTbl Ha yriybaéHHOM
YPOBHE JI0/KHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YyYarOIIUXCSl YMEHHUM:

MOHUMaTb pOAb (U3MKA B SKOHOMHYECKOM, TEXHOJIOrMYeCcKou,
COLIMA/IbHOM U 3TUYECKOM cepax AesTeJbHOCTH YesIoBeKa, POJib U MeCTO
(U3MKU B COBPEMEHHOM Hay4yHOM KapTWHe MHUpa, pPOJb aCTPOHOMHM B
NPAaKTUUeCKOM  [lesiTe/IbHOCTU  YesioBeKa U Jla/IbHelIleM Hay4YHO-
TeXHUYECKOM Da3BUTHH, 3HAYEHUE OMUCcaTebHOW, CUCTEeMaTU3HPYIOLLen,
OOBSICHUTE/ILHOM M TIPOrHOCTUYECKOW (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 MoJeneid (U3NUecKux Ten U
NIPOLIECCOB  (sIBJIEHMI): OJHOPOJHOE 3JIeKTPUYeCKOoe W  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 ycaoBUsi (TpaHullbl, 00/1aCTH) MPUMEHUMOCTH (PU3NUYEeCKUX
3aKOHOB, TIOHMMaTh BCeoOLuii XapakTep (yHJaMeHTaJbHbIX 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
CAaMOMH/JYKLIMM B 3JIeMeHTe 3/eKTPUYeCKOM LieNu CO CKOPOCThEO
V3MEeHeHus1  CUJbl  TOKa,  IMOCTYyJaTbl  CHELUaJbHOM  TeOopUH
OTHOCUTEIbHOCTU JWHILITENHA);

aHa/IM3UPOBaTh U OOBSCHATH KBAHTOBBIE TIPOLIECCHI U SIBJIEHUS, UCTIONb3YS
TO/IO’KeHUs  KBAaHTOBOM  (Pu3uWKu  (ypaBHeHHMe  OWHILNTeWMHa /s
doToaddekra, mepBbIM W BTOPOM TOCTyJaThl bopa, NpUHLMI
COOTHOILIEHUs] HeoripeeiéHHOCTel ['elfi3eHOepra, 3akOHBI COXpaHEHUS
3apsiJOBOT0 YU MaCCOBOT'O UMCE/ Y SHEePIuM B siIePHbIX peaklUsiX, 3aKOH
pPaJM0aKTUBHOIO pacnaja);

ONMCHIBaTh (PU3nUeckue TIPOLIeCChl U SIBJ€HUS, HWCIIOb3ys BeJIUYUHBI:
HarpsKEHHOCTD 3/IEKTPUYECKOr0 T0JIsA, TTIOTeHLUa 3/1eKTPOCTaTUYeCKOro
MoJisl, pa3HOCTb TOTEHLUAIOB, 3JIeKTPOABWKYILAs CUIa, UHAYKLIUS
MarHuUTHOTO TIOJil, MarHUTHbIA TMOTOK, CWia Amrepa, UHAYKTUBHOCTb,
3JIEKTPO/BWDKYILAasi CUAa CaMOMHAYKLMW, 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 3ddexkt (dorosddekT), ambda- ¥ Oera-pacrajipl
s/lep, ramMmma-usjiyueHue siep, (pusuyecKkyve 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 OCHOBOIIO/Iaratolle aCTPOHOMUYeCKHe TIOHSTHSI, 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;
MPOBOJIUTh UCC/Ie[JOBaHMEe 3aBUCHMOCTeN (PU3NUYECKUX BeJUUUH C
WCIO/Ib30BaHWEM TIPSIMbIX M3MepeHWM, NpU 3TOM KOHCTPYUPOBAaTh
YCTaHOBKY, (PUKCHMpOBaTh pe3y/bTaTbl IOJIyYEHHOW 3aBUCUMOCTH



bu3nUecKux BeUMUMH B BUJe TpadUKOB 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 HesBHO 3aZlaHHOMN
¢bu3MUecKOM MOZie/ibl0: Ha OCHOBAaHWM aHalu3a YCAOBUS BbIOMpATh
dbusnueckre Mofe/id, OTBedawllyde TpeOOBaHUSAM 3aJaud, MPUMEHSITh
dopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTY/IaThl (PU3NUECKUX TEOpHi
IIPU  WCIIOMBb30BAaHUM MaTeMaTUYeCKUX METOZIOB pellleHus  3ajad,
TIPOBO/IUTH PACUéThl HA OCHOBAHUM MMEIOIIUXCS JaHHBIX, aHA/TM3UPOBATh
pe3yJibTaTbl U KOPPEKTHPOBATb METO/IbI PellleHUs] C YUETOM T0/TyUeHHBIX
pe3y/IbTaToB;

pelllaTh KadyeCTBEeHHbIe 3ajaud, TpeOyromue TIPUMEHeHHs 3HaHUN W3
pa3HBIX pa3ZiesioB Kypca (PU3MKY, a TakKe MHTerpaliiy 3HaHUHN U3 APYTUX
TIpeIMEeTOB eCTeCTBeHHO-HAayYHOr'0 I[MK/a: BbICTPAWBaThb JIOTUUECKYHO
I[ETIOUKY PacCy>KJeHUM C OTIOPOM Ha W3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH
U u3MUecKre siBJIeHUS;

WCTIO/Ib30BaTh TeopeTUYecKrWe 3HaHUS [ OObSICHeHWs OCHOBHBIX
TIPUHLIUTIOB PabOoThl M3MepUTE/bHBIX NMPUOOPOB, TEXHUUECKUX YCTPOWCTB
Y TEXHOJIOTUYECKHX TTPOLIeCCOB;

TIPUBOJUTL TIPUMEpPhI BK/aZla POCCUMCKMX U 3apyOeXXHBIX YUEHBIX-
GU3MKOB B pa3BUTHe HayKd, B OOBsSICHEHHE TIPOIIeCCOB OKPY’KaroI[ero
MUpa, B Pa3BUTHE TeXHUKU U TEXHOJIOTH;

aHaJ/IM3UPOBATh W OLIEHUBATh ITOC/Ie/[CTBHUSI OBITOBOM W 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/bHeIlero pasBUTHSI 4Ye/I0BeuUeCKOro
o0111eCTBa;

TIPUMEHSITb pa3/MuHble Crocobbl paboTel ¢ MHpOpMaLuel (GrU3rUecKoro
COJiep)KaHusi C HCI0/Ib30BaHWEM COBPEMEHHbIX HH(OPMAaLMOHHBIX
TeXHOJIOTUW, TIPU 3TOM MCIO/Ib30BaThb COBPEMeHHble HWH(OPMAalOHHbIe
TEXHOJIOTUM /ISl TIOMCKA, IepepaboTKu U Tpe[bsiBlieHus yueOHON U
HayYHO-TIOMY/ISIPHOM MH(OPMaLUY, CTPYKTYPUPOBaHUSI U MHTepIipeTaLyn
vHbOpMaLMy, TI0JlyUeHHOWM U3 pas3/MYHbIX MCTOYHUKOB, KPUTUUECKU
aHa/lM3UpOBaTh  MOAy4yaemMyr MH(OpPMALMI0O M  OLleHMBaTh  eé
JIOCTOBEDHOCTh KaK Ha OCHOBe MMEROIIMXCS 3HAaHWM, TaK 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 HWCIOJHEHWEM Ppa3/MyHbIX COLMAIbHBIX 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.



TEMATUYECKOE IVNTAHUPOBAHUE

10 K/TACC
KoimnyecTrBo yacoB
No HaumeHoBaHMe pa3je/ioB U TeM dnekTpoHHbIe (1{udpoBbIe)
KontposibHbie | IIpakTuueckue
n/n NMporpaMmsbI Bcero oOpa3oBaTe/IbHBIE PecypChl
padoThI padoThI
Pasaen 1.HAYUHBIV METO/I IIO3HAHUSA ITPUPO/IbI
. https://resh.edu.ru/subject/
1.1 HayuHbiy MeTo/ 103HaHUs IPUPO/BI 6
28/10/
Wroro no pa3peny 6
Pazpen 2.MEXAHUKA
https://resh.edu.ru/subject/
2.1 Kunemartuka 10 1 28/10/
https://resh.edu.ru/subject/
2.2 drHamuKa 10 28/10/
. https://resh.edu.ru/subject/
2.3 CraTuka TBEpAOro Tena 5 1 28/10/
https://resh.edu.ru/subject/
24 3aKOHbI COXpaHeHUs B MeXaHUKe 10 1 PSS ECLLISHRIEC
28/10/
Wroro no pa3peny 35
Paspen 3.MOJIEKYJ/IAPHAS ®U3NKA U TEPMOJUHAMUKA
3.1 OCHOBBI MOJIEKY/IIPHOKMHETUUECKOM 15 1 https://resh.edu.ru/subject/
' TEOPUH 28/10/
https://resh.edu.ru/subject/
3.2 TepmogyHamuKa. TernioBbie MallIMHbI 20 1 5 87150 / 1E8TLECULIWSHDIEL




ArperaTHble COCTOsAHMA BelleCTBa. ®da30BbIe

https://resh.edu.ru/subject/

3.3 14
repexo/bl 28/10/
Wtoro no pa3peny 49
Pazgen 4.3J/IEKTPOJUUHAMUMKA
https://resh.edu.ru/subject/
4.1 JneKTpuyeckoe roJje 24 28/10/
https://resh.edu.ru/subject/
4.2 [TocTOSTHHBIN 3/1€KTPUUECKUN TOK 24 PS:HTEST. CCULIWSUDIEC
28/10/
43 T oK B DaATIMILX ChTax 6 https://resh.edu.ru/subject/
' P PeA 28/10/
Wroro nio pasgeny 54
Pasgen 5. PU3NUYECKUU ITIPAKTUKYM
. https://resh.edu.ru/subject/
5.1 Pu3nUeCcKU IpakKTUKyM 16 16 28/10/
Wtoro no paspeny 16
Pe3epBHoe Bpems 10
OBLIEE KOJIMYECTBO YACOB I1O0 170 16

I[TPOI'PAMME




11 K/TACC

HaumeHoBaHue pa3je/ioB U TeM

KosmmuecTBo uacoB

dnekTpoHHbIe (1{udpoBbIe)

Ne n/m KoutponbHbie | [IpakTuueckue
NPOrpaMMBblI Bcero oOpa3oBaTe/IbHBIE PecypChI
paboThI padoThI
Pa3pen 1.3J/IEKTPOJUHAMMUKA
https://resh.edu.ru/subject/
1.1 [ToCTOSIHHBIN 3/1EKTPUYECKUU TOK. 19 2 e
28/11/

1.2 MarsuTHoe 11ose 12 1 https://resh.edu.ru/subject/28/11
1.3 OneKTpOMarHuTHasl UHAYKLINS 10 1 https://resh.edu.ru/subject/28/11

Wtoro no paszeny 41

Pa3pen 2. KOJIEBAHUS 11 BOJ/THBI
2.1 OneKTpoMarHuTHbIe KojiebaHUs 11 https://resh.edu.ru/subject/28/11
2.2 ONeKTpOMarHUTHbIE BOJIHBI 7 1 https://resh.edu.ru/subject/28/11
2.3 OnTuka 26 2 https://resh.edu.ru/subject/28/11

Wtoro no paszeny 44

Pa3zpen 3. KBAHTOBASA ®U3UKA
3.1 KopnycKynsipHO-BO/THOBOM yann3m 14 1 https://resh.edu.ru/subject/28/11
3.2 ®dusuka aToma 10 1 https://resh.edu.ru/subject/28/11
3.3 ®du3rKa 3/1eMeHTapHBIX YaCTHI] 5 https://resh.edu.ru/subject/28/11

Wtoro no pa3peny 29

Pa3pen 4.9J/IEMEHTBI ACTPOD®U3UNKU
4.1 OneMeHTbI acTPOMU3UKU 10 https://resh.edu.ru/subject/28/11



https://resh.edu.ru/subject/28/11
https://resh.edu.ru/subject/28/11
https://resh.edu.ru/subject/28/11
https://resh.edu.ru/subject/28/11

Wtoro no pa3peny 10
Pasgen 5. PU3NUYECKUU ITPAKTUKYM
5.1 dusnyecKuil NpakTUKyM 16 16 https://resh.edu.ru/subject/28/11
Wtoro no paspeny 16
Pa3pen 6.0BOBIIIAIOIIIEE ITIOBTOPEHUE
CucremMaTH3alysi ¥ 000011eH1e
NpeIMETHOTO COZlep>KaHUs U OTbITa
6.1 JIesITeIbHOCTH, TIPUOOPETEHHOTO TTPH 20 https://resh.edu.ru/subject/28/11
v3yyeHuu Kypca ¢pusuku 10 — 11
KJ/1acCoOB
Wtoro no pa3peny 20
Pe3zepBHOe Bpemsi 10
BIIIEE KOJIMYECTBO YACOB I1
ObIII OJ1 CTBO HACOBIIO 170 10 16

I[TPOI'PAMME




