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IIOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa 110 (u3KMKe Ha YpOBHe cpeAHero o6Iiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBe TMOJIOKeHUM U TpeOOBaHWI K pe3ysibTaTaM OCBOEHHsI
OCHOBHOI o0Opa3oBaTe/lbHOM MporpaMMmsbl, mpeacTtaBieHHbIXx B ®I'OC COO, a
TaKKe C yuétoM (egepanbHOi paboueit mporpaMMbl BOCTIMTaHUS W KOHIeNyun
nperofiaBaHusi yue6Horo mipegMeTta «Pu3rka» B 00pa3oBaTe/IbHbIX OpPraHM3aLUsIX
Poccuiickoii ~ Pepepaiiy,  peanu3yrOLIMX  OCHOBHble  oOpa3oBaTesibHbIE
TIPOrPaMMBI.

[TporpammMa 1o ¢u3uKe onpeesiseT 0bsi3aTe/lbHOE TIpe]MEeTHOe COZiepKaHue,
yCTaHaB/IMBaeT PEKOMEeH/[yeMyl0 T0C/ie/J0BaTe/IbHOCTh U3yUeHUsT TeM U pa3jiesioB
yueOHOro TIpeMeTa C YYETOM MEXKIPeJMETHBIX W BHYTPUIIPEAMETHBIX CBSI3eH,
JIOTUKM  y4yeOHOro TMpoljecca, BO3pPacTHBIX 0COOeHHOCTel  O00yuaroIUxCs.
[Mporpamma 10 ¢u3mKe AAET TIpeAcTaBjieHUe O IeJisiX, Cojep)KaHuu, oOIei
cTpaTerud oOy4yeHMs, BOCIUTAaHHS W Ppa3BUTUS OOYyUarol[UXCs CpeACTBaMU
yuebOHOro ripeaMeTa «Pu3nKa» Ha yIy1y0/IEHHOM ypOBHE.

W3yuenne Kypca (u3uku yryiyOIEHHOTO YPOBHSI TIO3BOJISIET peasii30BaTh
3afiaur TIpodeCCUOHAIBHON OpHEeHTALIMH, HalpaB/IeHO Ha CO3/iaHKe YCOBUM JJist
TIPOSIBJIEHUST CBOMX WHTE/JIEKTyaJbHBIX W TBOPUYECKUX CIIOCOOHOCTEeN KaXKAbIM
oOydJaroImmmcsi, KOTOpble HeoOXOJUMbI i TIPOJO/DKeHMs 00pa30oBaHUs B
OpraHu3alusx MpodeccuoHabHOTO 00pa3oBaHUs TI0 Pa3IdYHbBIM  (U3HKO-
TeXHUUECKUM Y MH)KeHEPHBIM CTIeIIUaTbHOCTSIM.

B mporpamme mno ¢Gu3MKe ONpeeNsiOTCA IJIaHUPYyeMble Pe3y/bTaThl
OCBOEHUS Kypca (PU3MKU Ha ypOBHe cpefiHero 001ijero 06pa3oBaHusi: TMUHOCTHBIE,
MeTarnpeMeTHble, TIpeJMeTHble (Ha  yriayOo/siéHHOM  ypoBHe). HayuHo-
METO/I0JIOTUUECKOM OCHOBOW [l pa3paboTKM TpebOBaHWN K JIMUHOCTHBIM,
MeTarnpeAMeTHbIM U TpPeAMETHbLIM pe3y/jbTaTaM OO0yuarol[iXcs, OCBOHBIIIMX
nporpaMMmy Ti0 ¢u3MKe Ha YypOBHe cpeAHero obilero o6pa3oBaHus Ha
yriyO/I6HHOM YPOBHe, SIBJISIETCSI CUCTEMHO-/IeATe TbHOCTHBIN TIOXO/I.

[Tporpamma 1o (pu3rKe BK/IFOUAET:

TJIaHUpyeMble pe3y/bTaTbl OCBOEHHS Kypca GU3WKH Ha yriyOaéHHOM
yYPOBHE, B TOM YHCJIe ITPeIMETHBIE pe3y/IbTaThl 110 rojlaM 00yUeHHsT;

cofiepkaHue yuebHoro npeameTa «Pu3nKa» 10 Tofam 00yueHUs..

[TporpaMMa 10 (u3MKe HMeeT TIPUMEpPHBIM XapakTep W MOKeT ObIThb
WCTIO/Tb30BaHa YUuTe/IsiMU (DH3UKH [IJIs1 COCTaB/IeHUsI CBOMX pabounx mporpamm.

ITporpamMma Mo ¢u3MKe He CKOBBIBAE€T TBOPUECKYIO MHUIIMATUBY YUHUTEJIEH U
MIPeOCTaB/ISIeT BO3MOKHOCTU JIJII  peajM3al[dd  Pa3/MUHbIX METOJUYeCKHX
MOJXOJ0B K TIpernofiaBaHvio GHU3WKU Ha YriayOnéHHOM ypOBHe TIpU YCJIOBUH
coxpaHeHuUst 00s13aTeIbHOM UacTy CcojiepKaHus Kypca.



dusmKa Kak Hayka O Haubosee oOIIMX 3aKOHaxX TIPUPOAbI, BLICTYIasi B
KauecTBe yueOHOTrO rpeamMeTa B IIIKOJIe, BHOCUT CYIleCTBEHHbIM BK/aj B CUCTEMY
3HaHUM 00 OKpy»Karoriem mupe. IIIKombHBIN Kypc GHU3UKH — CCTeMOO0Opa3yrolnii
JJIsT eCTeCTBEHHO-HAayUHBIX YUeOHBIX TIPeIMETOB, TTOCKOJIbKY (hH3UUeCcKHe 3aKOHBI
7ie)KaT B OCHOBe TIPOI[ECCOB U sIBJIEHWH, H3y4daeMbIX XWUMHel, Ouosoruei,
dusnueckoli reorpadveii M acTpoHoMmuel. Mcrosib3oBaHWe UM aKTUBHOE
npuMeHeHre (GU3MUECKUX 3HAHUM OMpefiesiujio XapakTep U OypHOe pa3BUTHE
pa3HOOOpa3HbIX TEXHOMOTMM B cdepe >SHEPreTHKH, TPAHCIIOPTa, OCBOEHUS
KOCMOCa, TI0JIyueHUs HOBBIX MaTepuasioB C 3a/laHHbIMU CBOWCTBamMu. M3yueHue
Gbu3MKKM BHOCUT OCHOBHOW BKI3J B (GOpPMHUpOBaHHWE eCTeCTBeHHO-HayyHOU
KapTHUHBI MHpa oOyuaroiijerocsi, B ¢opMUpOBaHHEe yYMEHHWI TPUMEHSTh HayuHbIN
MeTO/, TI03HAHUSI TP BBITIOJIHEHUH UMM YUeOHBIX UCC/Ie[JOBaHUM.

B ocHOBY Kypca (¢h131Ku Ha ypOBHE CpeJHero o01ero oopa3oBaHust TI0JI0’KeH
psifi Ujieid, KOTOpble MOYKHO pacCMaTpHBaTh KaK MPUHIUITLI €70 MTOCTPOEHUS.

Hoes yenocmHocmu. B COOTBETCTBUM C HeW KYpC SIB/ISIETCS JIOTUYECKH
3aBepILLIEHHBIM, OH COJIePXKUT MaTepuas U3 BCeX pas3fesioB (DU3MKH, BK/IHOUAeT KaK
BOIPOCHI K/ITaCCUYECKOM, TaK U COBPEMEHHOM (DH3UKHU.

Hoes zenepanuzayuu. B cooTBeTCTBUU C Hell MaTepuasn Kypca GU3UKU
00beIMHEH BOKPYr (H3WUECKUX TeopHi. BefyiuM B Kypce SIBASIETCS
dbopMUpoBaHUe TpeACTaBAeHUM O CTPYKTYPHBIX YDOBHSIX MaTepUM, BellleCTBe U
rnoJie.

Hoesn eymanumapusayuu. E€ peanv3auys TmpejriosiaraeT MCIO/Ib30BaHUe
I'YMaHUTApHOTO TIOTeHIMana (U3NUecKor HayKu, OCMbICTIEHWe CBSI3M pa3BUTHS
bu3MkK C pa3BuTHeM OOIeCcTBa, a TakkKe C MHUPOBO33PEHUECKHUMH,
HPABCTBEHHBIMU M 3KOJIOTHUECKUMU TTPOOIeMaMHU.

Hoes npuknadHoli HanpaeaeHHocmu. Kypc pusuky yriay0/HHOTO YPOBHS
Tipe/irosiaraeT 3HakKOMCTBO C IITMPOKUM KPYT'OM TeXHUYECKUX U TeXHOJIOTHUUeCKUX
TIPUIOXKEHUN W3yyeHHBbIX TeOpuid U 3akoHOB. [IpyM 3TOM paccMaTpyBarOTCS Ha
ypOBHe OOIIMX TIpe/[CTaB/ieHNid ¥ COBPeMEHHble TeXHWUeCKWe YCTPOMCTBa, U
TeXHOJIOTUM.

Hoes 3Kkon102u3ayuu peanu3yeTrcss TOCPEACTBOM BBeJeHUS] 3JIEMEHTOB
COJIep)KaHus, TIOCBAIMIEHHBIX 9KOJIOTHYECKHMM IIpoOsieMaM  COBPEMEHHOCTH,
KOTOpbIe CBSi3aHbl C Pa3BUTHEM TeXHUKHA M TeXHOJIOTUM, a Takke 00CYXAeHus
npo6JieM paloOHaTIbHOTO TPHUPO/OIIOb30BAHUS U SKOJIOTUUECKOM 6e301acHOCTH.

OcBoeHue cojiepyKaHusi POrPaMMBbl 10 (PU3HKe AO/DKHO OBITH TTOCTPOEHO Ha
TIPUHITUIIAX CUCTeMHO-/IeATe/TbHOCTHOTO moaxoa. [l Gpusrku peanv3arus 3TUX
TIPUHILIAIIOB 0a3UpyeTCsl Ha MCITOb30BAaHUK CAMOCTOSITE/IbHOTO SKCITEPUMEHTa Kak
TOCTOSTHHO [leficTByMoIlero (akropa yuebHoro rmpouecca. [asi yriay0iéHHOTO
YPOBHS — 3TO CHUCTEMa CaMOCTOSITe/IbHOTO YUYeHUUeCKOro SKCIepuMeHTa,



BK/IFOUAlOI[ero (DpOHTa/bHble yUYeHUUeCKWe OIbIThl TP M3yUeHHWH HOBOTO
MaTepuasa, 1abopaTopHble paboThl ¥ PabOThI MpakTUKyMa. [Ipyu 3TOM BO3MOXXHBI
aBa criocoba peanu3alyyd  (U3MYeCKOro TMpakTUKymMa. B mepBoMm  ciyuae
MPAaKTUKyM TpoBoAuTCs b0 B KoHile 10 u 11 kmaccoB, mbo Toc/e nMepBoro u
BTOPOTO TIOJIYyTOAWN B KakAOM U3 ITUX K/aaccoB. Bropoii criocob — 3T0
WHTerpalyss paboT TIpakKTHKyMa B CHCTeMy J/abopaTOpHBIX paboT, KOTOpbIe
TIPOBOASITCS B Tpoliecce M3yueHHWsi pa3zena (Tembl). IIpu aTom mof paboramu
MIPAKTHUKyMa TIOHMMAeTCsl CaMOCTOsITe/TbHOe UCC/IeloBaHHe, KOTOpOe TIPOBOAUTCS
T10 PYKOBOZICTBY CBEPHYTOT0, 0000IIIEHHOTO BH1/la Oe3 ToIIaroBOM MHCTPYKLIWU.

B nmnporpamme 10 (Hu3MKe CHCTeMa YYeHUUECKOTO SKCIIeEPUMEHTa,
nabopaTopHBIX pabOT W TpaKTWKyMa Tpe/iCTaB/ieHa eJUHbIM TepeuHeM. Bribop
TeMaTUKHU [ijig 3TUX BU/IOB YUEeHWUYECKUX TMPaKTUYeCKUX paboT OCYIIeCcTBJIsSeTCS
yuaCTHUKaMU 00pa3oBaTesIbHOTO TpoLjecca UCX0/sl U3 0COOeHHOCTeM MOYPOUYHOTO
TJIAaHUPOBAaHUS W OCHaleHus1 KabuHera ¢usuku. I[Ipum 3TOoM obecrieuriBaeTcst
oB/laZieHNe OOydYaroIUMKUCS YMEeHHUSIMHA TIPOBOAUTHL TIpsSiIMble U KOCBEHHbIe
M3MepeHUs], UCCeJoBaHusI 3aBUCMMOCTel (hH3UUeCKUX BEeJMYMH U TIOCTAaHOBKY
OTILITOB TI0 MTPOBEPKe TPe/IJIO’KeHHBIX TUTIOTe3.

Bonbllloe BHUMaHWE Y/Ie/sIeTCS PEIIeHUI0 PACUETHBIX M KaueCTBEHHBIX
3ajau. [Ipyu 3TOM [/11 pacUETHBIX 3aZiau MPHUOPUTETOM SIBJISIFOTCS 3aflaud C SIBHO
3a/laHHOM Y HesIBHO 3a/laHHOW (hU3HUUeCcKol MOJie/bio, MO3BOJISIIOIIME TTPUMEHSITh
M3yueHHble 3aKOHbl M 3aKOHOMEDHOCTU KaK W3 OJHOrO pasfesia Kypca, Tak U
WHTErpupys NMpUMeHeHWe 3HAaHWM W3 pa3HbIX pa3ziesioB. [/ KaueCTBEHHBIX 3a/au
TIPUOPUTETOM SIBJISTIOTCSA  3aZlaHWs] Ha OOBbsSCHeHUe/TIpe/iCKa3aHre TIPOTeKaHUs
bH3MUeCKUX SIBJIEHWA U MPOLIECCOB B OKpY»Karolljel KU3HU, TpeOyroire BbIOOpa
bu3nUecKo Moziesy /i CUTyaliy TIPaKTUKO-OpPHeHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsmMu PI'OC COO K MaTepuaibHO-
TeXHUYeCKOMY obecrieueHHI0 ydueOHOTrO Tiporiecca KypC (U3MKU YTyOiIéHHOTO
YPOBHSI Ha YPOBHe cpefiHero ob1iiero obpa3oBaHUsl OJDKeH U3ydaThCsl B YCJIOBUSIX
npeAMeTHOro KabuHera. B kabOuHeTe GH3MKKM [AO/DKHO OBITH HeobOXomumoe
naboparopHoe o0opy/JoBaHWe [/is1 BBIMIOJHEHUs YKa3aHHBIX B TMpOTpamMme IO
GbH3MKe YUeHHUYEeCKHUX OITbITOB, JIabopaTOpHBIX PaboT M paboT TpakTHKyMa, a
TaK)Xe IEMOHCTpaIMOHHOe 000pyZI0BaHue.

IleMoHCTpaliOHHOEe ~ 000pyZioBaHWe (OPMHPYeTCI B COOTBETCTBHH C
TIPUHLIATIOM ~MHWHUMAQ/IbHOM  /IOCTaTOYHOCTH U o0ecrieurBaeT TIOCTAaHOBKY
MepeurC/IeHHbIX B TIporpaMme 10 ¢Gu3MKe K/IIOUeBbIX [AeMOHCTPAlid /st
WCC/IeJOBAaHUST ~ W3yYaeMbIX SIBJIeHWA U TPOIeCCOB, SMITUPUUECKUX U
(byHjaMeHTa/IbHbIX 3aKOHOB, MX TEXHUUECKUX TTPUMEHEHHUH.

JlabopaTopHoe o00oOpyZOBaHHe [Jii yUeHWUeCKHX TIPaKTHUeCKUx paboT
dbopMupyeTcsi B BU/le TeMaTUUeCKHMX KOMILUIEKTOB U 0bOecrieurBaeTCs] B pacuéTe



OJJHOTO KOMILJIeKTa Ha [ByX oOyudarouuxcs. TeMaThuyeckrhe KOMILIEKTHI
nabopaTopHOTO 000py/I0BaHUS JO/DKHBI OBITH TIOCTPOEHbI Ha KOMILIEKCHOM
WCTIO/Tb30BaHWM aHAJIOTOBBIX M LIM(PPOBBIX MPHUOOPOB, a TaKKe KOMITbIOTEPHBIX
M3MepUTeTbHBIX CUCTEM B BU/ie LIM(POBLIX 7abopaTopuii.

OCHOBHBIMH Te/IIMU U3yueHust (U3UKHU B 001TIeM 00pa30BaHUU SIBISIFOTCS:

dopMrpoBaHMe UHTepeca U CTpeMJeHUs O0ydYarIuxcsi K HaydyHOMY
M3yUeHWI0 TIPUPOJbl, pa3BUTHe WX HWHTEJUIeKTyaJlbHbIX U  TBOPYECKUX
CII0COOHOCTel;

pa3BUTHE TIpe/CTaBAeHU O HayuyHOM MeTojle MO3HaHWs U (OpMHPOBaHHE
MCC/e/IoBaTe/IbCKOT0 OTHOIIIEHUSI K OKPY Kaloll[M SIBJIEHUSIM;

dbopMrpoBaHre HayYHOTO MUPOBO33DeHUs KakK pe3y/bTaTa M3yueHHsi OCHOB
CTpOeHUsI MaTepuu U (yH/IaMeHTaIbHbIX 3aKOHOB (PU3UKUY;

cdopMrpoBaHUe YMeHUM 00BSICHATD SIBJIEHUS C MCI0/Ib30BaHHeM (pU3HUeCcKUX
3HaHWM U HayYHBIX /I0Ka3aTebCTB;

dbopMrpoBaHUe TIpeJCTaBleHUA O pPOAM (PU3MKWA [AJi Pa3BUTUS [JPYTUX
eCTeCTBeHHBIX HayK, TEXHUKU U TeXHOJIOTHH;

pa3BUTHE Trpe/ICTaB/IeHUMN 0 BO3MOJKHBIX cdhepax Oyayieit
npodeCcCMOHA/ILHON  IesiTeIbHOCTH, CBSI3aHHBIX C  (DM3UKOW, TIOATOTOBKA K
nanbHelieMy o0yueHHUIO B 3TOM HarpaB/ieHUH.

HocTkeHne 3TUX Ljefeid obecrieunBaeTCs pellleHWeM C/eyIOIUX 3a7au B
npoljecce u3yueHusi Kypca GH3MKU Ha ypOBHe cpefiHero obiiero obpasoBaHus:

nprobpeTeHre CUCTeMbI 3HaHUM 00 0OIIMX (U3UUYeCKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TeOopusiX,  BK/IKOYas  MeXaHHKY,  MOJIeKY/SIpHYI0  (DU3UKY,
3/IeKTPOZIMHAMUKY, KBAaHTOBYIO (PU3UKY U 37IeMeHThbI aCTPO(PU3NKY;

dbopMrpoBaHre yMeHUl TIPUMEHSITh TeOpeTHUeCKUe 3HaHUs [/1s1 00bsCHeHNs
bu3nuecKux sSIBJeHWN B TIPUPOZE U [JIis TPUHSTHS TIPAKTUUECKUX PpellleHU B
TOBCeITHEBHOM YKU3HHU;

OCBOEHUE CII0COOOB pellleHus] pa3IMUHbIX 3a/lad C $BHO 3aJaHHOU
bu3nuecko Moenbio, 3a/ay, T0Jpa3yMeBalOINX CaMOCTOSATeTbHOe CO3/jaHue
du3nueckor Mofe/v, afeKBaTHOW YCIOBUSIM 3aflaud, B TOM 4HC/e 3afiau
WH>XeHepHOT'0 XapaKTepa;

NnoHUMaHue GU3UUeCKUX OCHOB W TIPUHIIAIIOB JIeHMCTBUS TeXHUYEeCKUX
YCTPOMCTB U T€XHOJOTUUECKUX MPOLIECCOB, UX BAUSHUS Ha OKPY’KarOIIyI0 Cpeay;

OB/aZileHWe MeTOJAMU CaMOCTOSTEe/IbHOIO IJIAHMPOBaHUS W IIPOBeJeHUs
bu3nUeckux 9SKCIIepUMEHTOB, aHaju3a W WHTepripeTaluv  WHbOpMaluy,
oripe/ie/ieHust JOCTOBEPHOCTH TIOJTyUeHHOTO pe3y/ibTaTa;

Co3/laHre YCJOBUM /i pa3BUTUS yMEHUM TPOeKTHO-UCC/ie[oBaTeTbCKOM,
TBOPUYECKOM /1esiTeTbHOCTH;



pa3BUTHe UHTepeca K cepam rpodeccuoHanbHOM [leITelbHOCTH, CBI3aHHOU
C (bU3UKOM.

B cootBerctBum c TpeboBanusiMu ®I'OC COO yriyb6/EéHHBINA YPOBEHb
u3yuyeHuss yueOHoro mnpeamera «®Pu3MkKa» Ha ypOBHe cpefHero oOIIero
oOpa3oBaHUs BbIOMpaeTcsi OOYyUalON[UMUCS, TUIAHUPYIOIIUMH TTPO/0JDKEHHEe
00pa30BaHuUs IO CMeLUaTbHOCTAM (PHU3UKO-TeXHUUECKOTo TIPOdu/Is.

Ha usyuenne ¢usuku (yrny0néHHBIM ypOBeHb) Ha YPOBHE CpeHEro OOIIero
obpazoBanus otBoauTcs 340 yacos: B 10 kacce — 170 vacoB (5 yacoB B HeJiesio),
B 11 knacce — 170 yacoB (5 4yacoB B Hefie/t0).

[TpennaraeMerii B TiporpaMMe Mo GH3MKe TiepeueHb JaboOpaTOPHBIX U
MpAaKTUUeCKUX paboT sB/seTCs peKOMeHJOBaHHbIM, yuuTesb JejaeT BbIOOD
npoBeZieHUsT 1abopaTOpPHBIX pPA0OT U OMBITOB C YUETOM WHUBUAYaTbHBIX
ocobeHHOCTeM 00yUaroxCsl.

COJAEP>KAHUE ObYUEHUSA
10 K/TACC

Pa3pen 1. HayuHblii MeTo/ 1103HAHKUA PUPO/bI.

dusuka — (yHaMeHTalbHas HayKa o0 Tipupo/ie. HayuHblii MeTos, MO3HaHUs U
MeTO/ibl MCC/Ie/IOBaHUS (PU3NUECKUX SIBJIEHUM.

OKCIiepUMeHT W Teopusi B TIpoIjecce T03HaHWS TpUpoAbl. HabmogeHve u
9KCTMepUMeHT B (HU3UKe.

Criocobbl  u3mepeHUst (pU3MUECKUX BeMMUWH (aHa/JIOTOBble W LM(POBbIe
M3MepuTe/IbHbIe TPUO0PLI, KOMITbIOTEPHBIE JaTUUKOBbIE CCTEMBI).

[TorpemiHocT!  W3MepeHM  GU3NUeCKUX BenuudH  (abcosifoTHasi U
OTHOCUTEJIbHas).

MogenvpoBanue ¢u3nuyecKuX siBJIeHWHA U MPOLieccoB (MaTepyabHasi TOUKa,
abCco/OTHO TBEPJOE TeNo, WjeanbHasi >KUAKOCTb, H/ealbHbIM ra3, TOUYeUHbIH
3apsn). 'nnoresa. ®rU3nMyeCcKuil 3aKOH, TPaHULIbI er0 MPUMEHUMOCTH. Pu3ndeckas
Teopusl.

Pone u mMecTto ¢u3MKM B (pOPMHUPOBAaHWM COBPEMEHHOW HAYUHOM KapTHHBI
MUDAa, B TIPAKTUUECKOH /ieaTe/TbHOCTH JTH0/IeH.

YueHuuecKutl 3KkcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

Vi3mMepeHne Cuibl TOKAa W HaMpshKeHWs] B LieNM TIOCTOSTHHOIO TOKa TIpU
TIOMOILIM aHaJIOTOBBIX U LIM(POBLIX N3MepPUTE/IbHBIX PHUOOPOB.

3HaKOMCTBO C 1[udpoBoii aboparopueii o ¢usmke. [IprMepsl U3MepeHUs
br3MUeCKrX BeJIMYMH TMPU MOMOLLY KOMIBIOTEPHBIX JaTUHMKOB.



Pa3pen 2. MexaHuka.

Tema 1. Kunemamuka.

MexaHuueckoe faBwkeHHe. OTHOCHUTETBHOCTb MEXaHUUECKOrO JIBMXKEHMS.
Cucrema oTcuéra.

[Tpsimast 1 obpaTHas 3a/laull MeXaHUKH.

Paguyc-BeKTOp MaTepyajbHOM TOUYKW, €ro MpPOEKUWA Ha OCU CUCTEMBI
KOOpAuHAT. TpaeKkTopus.

[TepemellieHne, CKOPOCThH (CpefHsiS CKOPOCTb, MTHOBEHHasi CKOPOCThb) H
YCKOpeHHWe MaTepuaJibHOW TOUKHM, WX MPOEKIMM Ha OCHA CUCTeMbl KOOp/WHAT.
Cio>xeHHe repeMeLeHU U CJI0)KEHUEe CKOPOCTeH.

PaBHOMepHOe ¥ PaBHOYCKOPEHHOEe MPSIMOJIMHEHNHOe ABWKeHUE. 3aBUCUMOCTb
KOOp/IMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepyUaJbHOW TOUYKM OT BPEMEHU U UX
rpaQuku.

CBobOogHOe TmajieHre. YCKopeHHe CBOOOAHOrO TMajeHus. [IBrkeHue Tesa,
OpollleHHOTO TIOJ| YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOpDAWHAT, CKOPOCTU U
YCKOPEeHUsI MaTepUaibHOM TOUKU OT BDEMEHU U UX TPa(UKHU.

KpuBonuHeiiHoe  ABWKeHue. [IBW)KeHHWe  MaTepyuaJbHOM TOUKM  TI0
OKPY>KHOCTH. YTJIOBasi M JIMHeMHass CKOpocCThb. Ilepyos M uacTora oOpaiijeHus.
LleHTpoCcTpeMuTe/IbHOE (HOPMaJ/iIbHOE), KacaTe/ibHOe (TaHTeHI[MalbHOe) U TMOJIHOe
YCKOpeHWe MaTepUaJbHOM TOUKU.

TexHUUeckue yCTPOWCTBA M TEXHOJIOTUUECKHe TIPOLIeCChl: CIUAOMETP,
JBIDKEHUE CHaps/IOB, lleMHble, IllIeCTepéHUaTble W peMEHHbIe Tiepefiauu,
CKOPOCTHBIE JIN(PTBHI.

demoncmpayuu.

Mogenb cucTeMbl OTCYETa, WIKOCTPALUsi KWHEMaTUUeCKUX XapaKTepUCTUK
JBUKEHUSI.

Crioco0bI MCCIeJOBaHUS [IBYKEHUM.

WnnrocTpauys npefie/ibHOrO nepexo/ja ¥ u3MepeHre MrHOBEHHOU CKOPOCTH.

[Tpeobpa3oBaHye ABMWKEHUM C UCTIOH30BaHHUEM MeXaHH3MOB.

[TageHue Ten B BO3Ayxe U B pa3pe’KeHHOM MTPOCTPaHCTRBe.

HabsrofieHrie [BWKeHHsI Tesa, OpPOIIEHHOTO TIO[, yI7IOM K TOPWU30HTY U
TOPU30HTA/BHO.

HarpaBieHue CKOpOCTU MPU ABMXKEHUU 10 OKPY>KHOCTH.

[Tpeobpa3oBaHue yrioBoi CKOPOCTH B PelyKTODe.

CpaBHeHUe TyTeM, TPaeKTOPUM, CKOPOCTeM [BWXXEHUS OAHOTO W TOr0 >Ke
TeJla B pa3HbIX CUCTeMaX OTCUETa.

YueHuuecKutl 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

N3yueHne HEepaBHOMEPHOTO ABW)KEHHUS C 1]e/Ibl0 Orpejie/ieHrdss MTHOBEeHHOU
CKOPOCTH.



V3mepeHne yCKOpeHUs TIpU TIPSIMOJIMHEMHOM PaBHOYCKODEHHOM [IBMXKEHUU
10 HAKJIOHHOM TIJIOCKOCTH.

WccnenoBaHne 3aBUCMMOCTU TIyTM OT BpPEMEHM IIPU PaBHOYCKOPEHHOM
[IBUKEHUU.

N3mepeHue YCKOpeHHs1 ~ CBOOOAHOTO Ta/ieHust (PeKOMeHI0BaHO
HCII0/Ib30BaHue 1[UdPOBOI TabopaTopun).

W3yueHne [ABWKEHWS Tejia, OpOIIEHHOrO TOPH30HTanbHO. IIpoBepka
TUNOTe3bl O TIPSIMOW TIPOMOPLIMOHAJIBHOM 3aBUCHMMOCTH MeX[Jy JalbHOCTHIO
T0J16Ta ¥ HAYa/IbHOM CKOPOCTBIO TeJIa.

V3yueHue [BW)KeHHs Tejla MO OKPY)XHOCTA C TIOCTOSIHHOM [0 MOZYJIXO
CKOPOCTBIO.

VccnenoBaHve 3aBUCMMOCTM Tieprofia oOpalljeHusi KOHWYeCcKOro MasiTHUKa
OT ero rnapamMeTpoB.

Tema 2. Junamuka.

[TepBbii 3akoH HproToHa. VHepumanbHble CUCTeMbl OTCYéTa. IIpuHLMN
oTHocuTenbHOCTH ['amunes. HenHepriuanbHble CUCTEMbI OTCYéTa (OrpeferneHue,
TIpUMeDbI).

Macca tena. Cuna. IIpyuHIUIT CyniepriosyuLiu CUiI.

Bropoti 3akoH HeroTOHa /1719 MaTepraibHOU TOUKHU.

TpeTtuy 3aKk0H HblOTOHA /1711 MaTepuaibHbIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTb TPAaBUTALMOHHOU U
VHEPTHOW MacChl.

Cuna TsDKecTH. 3aBUCMMOCTh YCKOPEHHSI CBOOOZHOTO TMaJieHUsI OT BBICOTHI
HaJ, TIOBePXHOCTBbIO IU/IaHeTbl W OT reorpadyUueckod IMIUPOTHL. [IBrkeHUe
HeOeCHBIX Tesl ¥ UX CITyTHUKOB. 3aKoHbI Ketiniepa. [lepBast KocMudeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tena. Bec Ttema, ABuxkylerocs c
YCKOpEeHHeM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHsI CKOJIb)KEHWUS U CU/la TPeHUs
nokosi. KosdduimeHnt TpeHus. Cuia COMpPOTHB/EHWS TPU JBWKEHWU Teja B
JKAJKOCTHU WIU rase, eé 3aBUCMMOCTb OT CKOPOCTH OTHOCUTETBHOTO JBUKEHUSI.

Hasnenue. I'nagpocratuyeckoe gasieHue. Cuna Apxumesa.

TexHUUueCcKue yCTPOMCTBA M TEXHOJIOTUUECKHEe TMPOLeCChl: TOAIIUITHUKH,
JIBWDKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

demoncmpayuu.

HabsrojeHyie ABMKeHUsI Tesl B MHEPLMAIbHBIX M HeMHepIUaIbHBIX CUCTeMaxX
oTcyéra.

IIpyvHIMIT OTHOCUTEIBHOCTH.

Kauenue AByX LUIMHAPOB WA I11apOB pa3HOM MacChbl C OJUHAKOBBIM
YCKOpPeHHeM OTHOCUTE/IbHO HeMHepLMaIbHOW CUCTeMBI OTCUETa.



CpaBHeHHWe  DPaBHOJIEMCTBYIOIe  TIPUJIOKEHHBIX K  Tejly CAl  C
Mpou3BeJeHMeM MacChl Tejla Ha ero yCKOpeHre B MHepLMaTbHOU CUCTEMe OTCYETaA.

PaBeHCTBO CWJl, BO3HUKAIOLIUX B pe3y/bTaTe B3aUMO/[eHCTBUS TeJl.

V3mepeHue Macc 10 B3aUMO/1eliCTBUIO.

HesecomocTs.

Bec Tesa npu yCKOpeHHOM NOABEME U Ma/IeHUH.

[leHTpOOEKHBIE MEXaHNU3MBI.

CpaBHeHUe CUJT TPeHUS TIOKOsI, KaueHUsI U CKOJIb)KeHUsI.

YueHuuecKutl 3KkcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

M3mMepeHrie paBHO/IEHCTBYIOIIeN CUJ/T TIPU [IBMKEHWH OpycKa I0 HAaKJIOHHOM
TIJIOCKOCTH.

[TpoBepka TruWIiOTe3bl O HE3aBUCMMOCTU BpeMeHM [BWXeHUs Opycka 1o
HaK/IOHHOM TJIOCKOCTH Ha 3aJ/laHHOe pacCTOsTHHE OT ero MacChl.

VccnenoBaHve 3aBUCUMOCTU CWJT YTIPYTOCTH, BO3HMKAIOIIUX B TPY)KUHE U
pe3uHOBOM oOpa3siie, OT UX AedopMariii.

V3yueHue JBU)KEHHWSI CUCTEMBI TeJl, CBSI3aHHBIX HUTHIO, TTIePEKUHYTON Yepe3
NETKuii OJIOK.

N3mepeHue kKo3(duiieHTa TpeHUs MO Be/MUMHe YriaoBoro kKo3ddwuiyeHTa
3aBUCUMOCTH Frp(IN).

VccnenoBanue BryKeHUs1 OpycKa 10 HAKJIOHHOM TJIOCKOCTH C repeMeHHbIM
KO3 PULIMEHTOM TpeHUsl.

W3yueHue ABWKEHUS TPy3a Ha Baay C TPEHUEM.

Tema 3. Cmamuka meép0dozo mea.

Ab6cosotHO TBEPAOe Teso. ITocTymaTe/ibHOe W BpallaTebHOE [BIKEHHE
TBEpAOro Tena. MOMEHT CU/bl OTHOCUTENbHO OCH BpallleHus. [lieuo cubl.
Cro>keHUe CUJI, PUIOXKEHHbIX K TBEpAOMY Teiy. LleHTp TsbkecTu Tena.

Y c0BYs paBHOBeCHs TBEPAOTO Tejla.

YcToiiunBoe, HeyCTOMUMBOE, 6e3pa3/TMuHOoe paBHOBeCHe.

TexHUueckue YCTPOWCTBA M TEXHOJOTHYeCKHWe TMPOLeCChl: KPOHIUTEMH,
CTPOUTE/bHBIA KPaH, pelliéTuaTble KOHCTPYKLIUU.

demoncmpayuu.

Y c0BYs paBHOBeCHsS.

Byl paBHOBecuUs.

YueHuuecKutl 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

WccnepnoBaHue yCIOBUM paBHOBeCHs TBEDAOrO Tela, WMEIOIIEro OCh
BpallieHusl.

KoHcTpyrpoBaHye KpOHIIITEMHOB U PAaCUéT CHJT YIIPYTOCTH.

V3yueHure yCTOWUMBOCTH TBEP/IOTO Tesla, UMEIOIIero riolla/ib OrophI.

Tema 4. 3aKOHbI COXpAHEeHUsI 8 MeXAHUKe.



ViMiynibC MaTepranbHOM TOUKHM, CUCTEMBI MaTepyasibHbIX TOUeK. LIeHTp macc
CUCTEMbI MaTeprabHbIX TOUeK. Teopema 0 JBM)KEHWH L[eHTpa Macc.

ViMiynibC CUJIbI M UI3MEHEeHre UMITyJIbCa TeJla.

3aKOH COXpaHeHUs] UMITYJIbCa.

PeakTuBHOE fBUXKEHMe.

MomeHT uMIy/ibca MaTepyuaabHOM TOUukKW. [IpejcTaBieHue O COXpaHEHUU
MOMEHTa UMITYyJIbCa B LIeHTPasIbHbIX MOJISIX.

Pabora cuibl Ha MaJioM U Ha KOHEUHOM TiepeMellleHuH. I'paduyeckoe
npe/icTaB/ieHre PabOThI CUJIBI.

MOLLHOCTb CUJIBL.

KuHeTrueckasi SHepruss MarepuajbHOM TOUKU. Teopema 00 H3MeHeHUU
KUHETHUYeCKOW 3Hepruy MaTepyuajbHOU TOUKU.

[ToTeHlMa/bHBIE U HEMOTEHLWMa/lbHble CWIbl. [loTeHUWa/nbHas SHEeprus.
[ToTeHuManbHasi SHEPTUsi YIpyro AehOpMHUPOBAHHOW TPY>XUHBI. [ToTeHIManbHas
SHEeprusi Tejia B OJHOPOJHOM TIpaBUTALMOHHOM Tiosie. IloTeHIManbHasi SHEPrus
Tesa B TPaBUTALIMOHHOM T10J/ie OJHOPO/HOTO 11apa (BHYTpU U BHe 1iapa). Bropas
KOCMHUeCKasi CKOpOCTb. TpeTbsi KOCMUYeCKasi CKOPOCTb.

CBsi3b pabOThl HEMNOTEHI[MA/TbHBIX CHJI C W3MEHEeHHEM MeXaHHUeCKOH
SHEPTrUU CUCTEMBI Tesl. 3aKOH COXpaHeHUs] MeXaHUUYeCKOW SHEepPIruHu.

Yripyrue u Heyrnpyrve CTOJKHOBEHUSI.

YpaBHeHve BbepHy/mm Ajsi WjjealbHOW >XUAKOCTH KakK C/e/ICTBUe 3aKOHa
COXpaHeHUsT MeXaHUUeCKOU SHEPTUU.

TexHUUYeCKue yCTPOUCTBA U TE€XHOJIOTMUYECKHUE TIPOLIeCChI: [IB)KEHHE paker,
BOJOMET, KOMNEp, MNPYXWHHBIA TIMCTOJET, THUPOCKOMN, (UrypHOe KaTaHuWe Ha
KOHBKaX.

demoncmpayuu.

3aKOH COXpaHeHUs] UMITYJIbCa.

PeakTHBHOe /IBU>KeHUe.

V3mepeHre MOLLIHOCTU CHUJIBI.

Vi3meHeHe SHepTUU Tejla MPU COBepIIeHnH PabOTHI.

B3auMHbIe TmpeBpalljeHUs] KWHETUUECKOW W TIOTeHLIMalbHOW SHEPrui Mpu
JIeCTBUU Ha TeJI0 CUJIbI TSPKECTU U CUJIbl YIIPYTOCTH.

CoxpaHeHHe SHepryuu Mpy CBOOOIHOM MaleHUH.

YueHuuecKutl 3kcnepumeHm, /1a60pamopHbie padbombl, NPAKMUKYM.

N3mepeHre nMnyJsibca Teia o TOPMO3HOMY MYTH.

W3mepeHue Cuibl TATH, CKOPOCTU MOZENH 3/IEKTPOMOOW/IS M MOII[HOCTU
CUJIbI TSTH.

CpaBHeHHe U3MeHeHUsT UMITY/IbCa Tejla C UMITY/TbCOM CUJIBI.

WccnenoBanre coXxpaHeHUs] UMITYJIbCa TIPU YIIPYTOM B3aUMOJEUCTBUU.



V3mepeHne KMHETUUYECKOW SHEePTUU TeJla TI0 TOPMO3HOMY Iy TH.

CpaBHeHMe M3MeHeHHs TIOTeHLMa/lbHOW SHepPruv MpPY>KUHbI C paboTON CUJIBI
TPEeHUs.

OmnpeneneHvie pabOThl CU/IbI TPEHUS TIPU JBWKEHUM Tejla 0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3gen 3. MosieKy/isipHas u3uKa U TepMOAUHAMHKA.

Tema 1. OcHO6bI MO/1€KY/AAPHO-KUHemMu4eCcKol meopuu.

OCHOBHBIE TIONIOKEHUSI MOJIEKY/IIpHO-KMHeTHyeckorn Teopun (MKT), ux
orbiTHOe obocHoBaHue. [luddys3usi. BpoyHOBckoe fBKeHHWe. XapakTep
[BIDKEHVST U B3aUMOJEWCTBUS 4YaCTUL] BewjecTBa. Mopend CTpOeHUsl Tras3oB,
JKUAKOCTeH W TBEPAbIX Tesl U 00BbsicHeHWe CBOMCTB BellleCTBA Ha OCHOBe 3THX
Mogeneri. Macca u pa3Mmepbl MoseKyn (aTomoB). KosnMuecTBo BelljecTBa.
ITocTosiHHas ABorazpo.

TersioBoe paBHOBecwe. Temriepatypa U criocobbl eé u3mMepenusi. [llkana
Temrieparyp Llenbcus.

Mopenb ueanbHOrO ra3a B MOJIEKY/IAPHO-KMHETAYECKOU TEOPUU: YaCTHULIbI
rasa JBIKYTCS XaOTUUeCKHU Y He B3aUMOJEeHUCTBYIOT APYT C APYTOM.

['a30Bble 3aKoHBL. YpaBHeHue MeH/jeneeBa—KiarelipoHa. AOGcosoTHas
TeMriepaTypa (1kana temneparyp KenbBuHa). 3akoH [lanbToHa. M3omporeccer B
ujealbHOM ra3e C TIOCTOSHHBbIM KOJIMYECTBOM BellecTBa. ['paduueckoe
Tipe/iCTaB/IeHHe W30MPOL[eCCOB: U30TepPMa, M30X0pa, n3obapa.

CBsi3b  MeXXJy /[laBjieHHeM W CpelHeld KWUHETHYeCKOW SHeprueu
MOCTYIATe/JbHOTO TEeIJIOBOTO [JBWKEHHs MOJIEKYJl HJleaJbHOro rasa (OCHOBHOE
yPaBHEHUE MOJIEKY/ISIPHO-KMHETUYECKOU TeOPUM Uea/IbHOIO ras3a).

CBsi3b aOCOTIOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKOH CHUCTEMBI CO CpeHeM
KUHETUYECKOW SHepruen MoCcTyrnaTe/bHOrO TeIJIOBOTO IBMXKEHUS €€ UaCTHLI.

TexHUUeCKMe YCTPOMCTBA M TEXHOJIOTMUECKHEe TMPOLIeCChl: TepMOMeTP,
H6apomeTp, moiyueHre HAaHOMaTepUasoB.

demoncmpayuu.

Mopenu IBV>XKeHHs YaCTUL] BelleCTBa.

Moienb 6pPOYHOBCKOTO JIBHKEHHUSI.

Bu/1e0pO/HK C 3alMChbi0 peaibHOr0 OPOYHOBCKOTO /IBUKEHUSI.

Hubdy3us >KUIKoCTeu.

MogpgeJis oribiTa IIITepHa.

[IpuTspkeHUe MOJIeKY/I.

Mopenu KpycTaJyiImyecKux peréTok.

HabsroseHre v vcciefijoBaHre U30TIPOIECCOB.

YueHuueckuti 3KcnepumeHm, /1a60pamopHble pabombl, NPAKMUKYM.



WccnenoBanue 1ipoljecca yCTaHOB/IEHMSI TeIUVIOBOIO pPaBHOBeECUSl TIpU
TeryI000MeHe MeXXIy Topsiueit U XOI0HOM BO/IOM.

N3yueHue wu30TepMHUUECKOro mpolecca (peKOMeHJO0BaHO UCI0/Ib30BaHUE
111 poBOIi TabopaTopun).

W3yueHure ©30XOpPHOrO TpoLiecca.

M3yueHue n3o6apHOro rpotiecca.

[IpoBepka ypaBHeHUsI COCTOSIHUS.

Tema 2. Tepmodunamuka. Tens108ble MAQWUHBDL.

TepmoguHamuueckass (T[]) cucrema. 3ajaHuhe BHELIHUX YCIOBUW [IJis
TepMOJMHAMUUECKOM CUCTeMbl. BHelllHWe ¥ BHyTpeHHHe NapaMeTphl. [lapameTpsl
TepMO/IMHAMUUECKOW CHUCTeMbl KaK CpeJlHMe 3HaueHHs BeJIMUYWH, OMUCHIBAIOIINX
eé COCTOsIHMEe Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHamuku. (CaMOIpPOM3BOJIbHAS — peJiakcalus
TepMOJMHAMUUECKON CUCTEMBbI K TEMJIOBOMY PaBHOBECHIO.

Mopene wWJeaqbHOrO rasa B TepMOJVWHAMHKe — CHCTeMa ypaBHEHWM:
ypaBHeHHe MenzeneeBa—KnaneipoHa U BblpakeHWe [Jjisi BHYTPeHHEM SHEepPryu.
YcnoBus IpUMEHUMOCTH 3TOM MOJe/IA: HU3Kas KOHLIEHTPALUsl YaCTUL], BbICOKUE
TeMnepaTypbl. BeipaxxeHue /s BHyTPEHHEW SHepruyd OHOATOMHOTO W/eaJTbHOIO
rasa.

KBa3ucratrnueckue u HeCTaTUUeCKHe TIPOLIeCChI.

OnemeHTapHasi paboTa B TepMo/iiHaMuKe. BeiuncieHre paboThl 110 TpaduKy
ripoLiecca Ha pV-guarpamme.

Terutonepesiaua  Kak ~ Crocod  W3MeHeHWs] ~ BHYTPEHHEM  SHepruu
TEPMOJMHAMHMUECKOH  CcHUCTeMbl 0e3  coBepiieHHsi pabotel.  KoHBeKIus,
TeIIONPOBOAHOCTb, U3TyUEeHHE.

KomuectBo TerioTel. TeryioBMKOCTH Tejla. YgenpHas W MOJIsIpHas
TeIVIOEMKOCTH Bell|eCTBa. YpaBHeHUWe Maliepa. YjenbHas TeIyioTa CropaHus
ToruiMBa. PacuéT KonuuecTBa TeIVIOTBI TIpU Teruionepenaue. [loHsTHe 00
angrabaTHOM TIpoliecce.

[lepBblM 3aKOH TepMOAWHaMUKW. BHyTpeHHsia 5SHeprus. KosmuecTBo
TeT/IOTBI W paboTa Kak Mepbl  W3MeHeHUsI BHYTpeHHel  SHepruu
TepMOJMHAMUUECKON CUCTEMBI.

BTopoii 3akOH TepMOJWHAMUKM /i1 PaBHOBECHBIX TPOL[eCCOB: uepe3
33/laHHOE PaBHOBECHOE COCTOSSHWE TepMOJWHAMUYECKOW CUCTEMbI TIPOXOAUT
eIMHCTBeHHas afrabaTa. AOCo/roTHasI TemriepaTypa.

BTtopoii 3aKOH TepMOJWHAMUKM [IJi1  HepPaBHOBECHBIX  IPOL[eCCOB:
HEBO3MO>KHO TiepeJjaTh TEIVIOTY OT Oosiee XOJIOAHOTO Tesa K Oojiee HarpeTomy 6e3
kKomrieHcatmu (Knay3suyc). HeobpaTMMOCTb MPHUPO/IHBIX TIPOLIECCOB.

[IpyHLMNBI JeWCTBUSA TeryI0BbIX MaunH. KIT/I.



MakcumasnbHoe 3HaueHue KII/. Lukn KapHo.

OKOJIOTUYEeCKHEe acreKTbl UCMO/b30BaHUS TeIVIOBBIX JABUraresei. TeroBoe
3arpsi3HeHUe OKPY>Karolllei CpeJibl.

TexHrWuyecKue YCTPOWCTBA M TEXHOJOTMUeCKHe TPOLIeCChl: XOJIOAUIbHUK,
KOHAWLIMOHED, [AW3e/bHbIM W KapOIOpaTOpHBLIM JBUTATe/M, TlapoBas TypOuHa,
II0JIy4YeHUe CBEePXHU3KUX TemIleparyp, yTWIA3aLusl «TeIVIOBbIX» OTXO[A0B C
MCTI0/Tb30BaHKeM TeryIOBOr0 Hacoca, yTHUIU3alus 61oopraHnyeckoro TOTIMBa st
BBIPAOOTKU «TETJIOBOM» U 3/IEKTPOIHEPTHH.

demoncmpayuu.

3MeHeHUe TemIiepaTyphbl MpU aZitabaTiueckoM pacIIupeHNH.

Bos3ayiiHoe orauso.

CpaBHeHUe y/ie/IbHbIX TeMJIOEMKOCTE!N BeleCTB.

Criocobbl U3MeHeHUs1 BHYyTPeHHeM SHepruu.

WccnepoBanue afriabaTHOTO Tporjecca.

KomMribtoTepHbie MO/ie/v TeTJIOBbIX IBUTaTesei.

YueHuuecKuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

W3mepeHue yaenbHOM TEIIOEMKOCTH.

ViccnemoBaHue nporecca OCTbIBaHMS BellleCTBa.

WccnenoBanue afriabaTHOTO Tpoljecca.

W3yueHre B3aWMOCBSI3M 3HEPTHMU MEXMOJIEKY/SIDHOTO B3aUMOJEUCTBUSI U
TeMIlepaTypbl KUTIeHHUsI )KUJKOCTEM.

Tema 3. Azcpecamublie cocmosiHusi geujecmea. Pazoeble nepexoobl.

[Tapoobpa3oBaHvie W KOHAeHCalus. VIicrapeHWe U KureHWe. YJesbHas
TeTyI0Ta apoobpa3oBaHMUs.

HaceiilleHHble UM HeHachlllleHHble Tapbl. KauecTBeHHas 3aBUCUMOCTD
MJIOTHOCTU U ABJIeHUs] HAChILEHHOTO Tlapa OT TeMIiepaTyphl, UX He3aBUCUMOCTb
oT 00BEMa HaCBIIIIEHHOTO Tapa. 3aBUCKMOCTh TeMITepaTyphbl KUTIeHHs OT JaB/IeHUs
B JKUJIKOCTH.

BiiaxxHOCTh Bo3Ayxa. AGCOFOTHAS U OTHOCHTE/TbHAST BIAXKHOCTb.

TBéppoe Teno. Kpucranivueckve v amopdHbie Tesa. AHA30TPONUSI CBOWCTB
KpucTa/uioB. [lnaBieHuMe W KpuCTa/iM3alusi. Y[e/bHas TeryioTa IllaB/eHusl.
Cybmmariusi.

Hedopmaru TBEporo Tena. Pactsokenue u oxkatve. Caur. Moayabs FOHra.
[Tpenen ynpyrux gedbopmariuii.

TersioBoe paciMpeHue >XKUAKOCTeN W TBEPABIX Tesl, 00bEMHOe U JIMHEeNHOoe
pacivpeHre. AHTapMOHH3M TeIUIOBLIX KoJjie0aHW YacTUI] BellleCcTBa Kak MpUUrHa
TeIJIOBOT'O paclliipeHus Tes (Ha KaueCTBEHHOM YDOBHe).

[Tpeobpa3oBaHue 3Hepruu B (Pa30BbIX Tlepexoiax.

YpaBHeHue TeryIoBOro OanaHca.



[ToBepxHOCTHOe HaTspKeHHe. Ko3(ppuieHT MOBEepXHOCTHOTO HaTs>KEeHUS.
Kanunnsipuele siByieHus1. [laBjieHre 10/, UCKPUBJIEHHOM MOBEPXHOCTBIO KUJKOCTH.
®opmyJia Jlariaca.

TexHUuyeckue yCTPOUCTBA U TEXHOJIOTMUECKHWe TMPOLIeCChl:  KUJKUE
KPUCTAJI/Ibl, COBpEMEHHbIe MaTepuaJibl.

demoncmpayuu.

TenioBOe pacuivpenue.

CBoOMCTBa HACBIIL[EHHBIX MapOB.

Kunenve. KureHve npu NOHUKeHHOM [1aBJ/IeHUU.

V3mepeHue CUJIbI TIOBEPXHOCTHOI'O HATSKEHUSI.

OnbIThI C MbUIBHBIMU ITJIEHKaMU.

CmauurBaHue.

Kanuiisipabie siB/ieHUS.

Mopenu HeHbIOTOHOBCKOM JKUJKOCTH.

Crioco6b1 M3MepeHUst BIa)KHOCTH.

WccnepoBanue HarpeBaHus U MJ1aBJIEHUS] KDUCTA/I/IMYECKOTO Bell|eCTBa.

Buzpl fedopmariuii.

HabromeHure Masbix Jedopmaliyii.

YueHuueckuti 3KcnepumeHm, 1a6opamopHble pabombl, NPAKMUKYM.

M3yueHne 3aKkOHOMEPHOCTeN UCTIaPEHUS )KUIKOCTEM.

W3mepeHue yzieIbHOM TETJIOTHI TI/1aB/IeHUS JIbJia.

M3yueHne CBOMCTB HACBILLIEHHBIX TTApPOB.

Vi3mepeHre abCOMIOTHOM B/IaKHOCTHM BO3/yXa M OLleHKa MacChl MAapoOB B
TIOMELLIeHUH.

N3mepeHue Ko3pduieHTa MOBEPXHOCTHOTO HATS>KEHUS.

N3mepenue moayns FOHra.

ViccnemoBanvie  3aBUCMMOCTH  AiehopMariii  pPe3WHOBOTO  obOpasiia  oT
TIPU/IO’KEHHOUW K HEMY CHJIBI.

Pa3pgen 4. JneKTpoguHaMuKa.

Tema 1. Dnekmpuueckoe noie.

OneKTpu3aluys Tel U eé TIPOSIB/eHWs. JJIeKTpUYecKuu 3apsig. [IBa Bufja
S7IEKTPUYECKUX 3apsfoB. [IpOBOJHMKM, [OU3EKTPUKU UM TIOJIYTIPOBOJHUKU.
DneMeHTapHbIA 3M€eKTpUYeCKUM 3aps/l. 3aKOH COXpaHeHWsl 3JIeKTPUUYEeCKOro
3apsja.

B3anmogelictBue 3apsaoB. Toueunsle 3apsgbl. 3akKoH KymoHa.

OnekTpudeckoe nose. Ero felicTBre Ha 3/eKTpuUecKre 3apsiJbl.

HanpspkéHHOCTD ~ 371eKTpUUeckKoro  mosisl.  [IpoOHbId  3apsn.  JInHuum
HaMNpsKEHHOCTH 3/IEKTPUYECKOro 1oJst. OHOPOJHOe 3/IeKTprUUecKoe TioJe.



[ToTeHLIMAIBHOCTL 3JIEKTPOCTAaTUYECKOr0 T0JIsl. Pa3HOCTH TOTEHLUAaoB U
HarpspkeHue. [loTeHLManbHasg SHeprus 3apsiZia B 3J€KTPOCTaTUYECKOM IIOJie.
[ToTeHUMAan 371€KTPOCTaTAUECKOro noJid. CBA3b HAIpPSIKEHHOCTH T0JI1 M Pa3HOCTH
MOTEeHLUUA/IOB [Ji1 3JIEKTPOCTaTUYEeCKOro ToJyis (Kak OJHOPOAHOTO, TaK U
HEOZJHOPOJHOT0).

[TpuHLMI CyTeprio3uLIuK 3/1EKTPUYECKUX M0JIeH.

[Tone ToueuHoro 3apsiga. [losie paBHOMepHO 3apsbkeHHOW cdephl. Ilone
PaBHOMEpPHO 3apsbkeHHOro 1o 00wémy miapa. [losie paBHOMEPHO 3apsbKeHHOU
OeckoHeuHOW TIOCKOCTU. KapTuHBI JIMHUNA HAarpsbKEHHOCTH 3TUX T0Jiel U
SKBUIOTEHI[AA/IbHBIX TTOBEPXHOCTEM.

[IpOBOAHMKH B 3/71eKTPOCTAaTUUYECKOM I10J1e. Y C/I0BMEe PABHOBECUS 3aps/I0B.

OvianekTpyku B 3/IeKTPOCTAaTUYECKOM  TIOJIe. Hvsnektprueckas
MPOHUI[aeMOCTh BelleCTBa.

KoHpgeHcaTop. DJIeKTpOEMKOCTh KOHJEeHCaTopa. JDJIEKTPOEMKOCTh IJIOCKOTO
KOH/IeHCaTopa.

[TapannensHOe coeivHeHMe KOHIeHCaTOpOB. [lociiefoBaresibHOe coejHEHNE
KOH/IEHCAaTOPOB.

OHeprus 3apsbKeHHOr0 KOHZIeHCaTopa.

[B>KeHUe 3apsPKeHHOUW YaCTULIbI B OTHOPOJHOM 3/IeKTPUYECKOM TI0JIe.

TexHUuyeCcKue YCTPOMCTBA M TEXHOJIOTMYECKWe TMPOLeCChl: 3/IeKTPOCKOI,
9/IEKTPOMETpP, 3/eKTpOCTaThuecKasi 3alluTa, 3a3emJieHue 3J1eKTpPOorpubopos,
KOH/JleHCcaTophbl, reHepatop Ban e I'paada.

demoncmpayuu.

Y CTpOUCTBO ¥ TIPUHLIUIT [IeUCTBUS 3/IEKTPOMETpa.

DIeKTpUUEeCKOe 10Jie 3aPSHKeHHBIX II1apUKOB.

DJIeKTpUUEeCKoe MoJie IBYX 3apsKeHHbBIX IJIaCTHH.

Mogesnb 3neKTpocTatiueckoro reseparopa (Ban zge 'paada).

[TpOBOAHWKHM B 37IEKTPUUYECKOM T10JI€.

DJIeKTpoCTaThueCcKas 3alliuTa.

YCTpoucTBO U eNCTBUE KOHJEHCAaTOpa MOCTOSTHHOM U TTlepeMeHHOU éMKOCTH.

3aBUCHAMOCTb  3JIEKTPOEMKOCTU IUIOCKOTO KOHZEHcaTtopa OT IUIOLWaAx
TJIaCTHH, PaCCTOSTHUSI MEXXAY HUMU U [IN3JIEKTPUUYECKOW MMPOHUIIaeMOCTH.

OHeprus 3/JeKTPUYECKOro T0JIs 3apsSPKEeHHOI0 KOH/IeHCaTopa.

3apsiiKa U paspsijka KOHJleHCaTopa yepe3 pe3ucTop.

YueHuuecKutl 3kcnepumeHm, /1a6opamopHbie padbombl, NPAKMUKYM.

OLieHKa CUJT B3aMMO/IeHCTBUS 3apsPKeHHbBIX TeJl.

HabmrojeHue nipeBpaliieHyst SHEPriuH 3apsHKeHHOTO KOHEHCaTopa B SHEPrHI0
W3J/Iy4yeHUs CBETOMO/A.

N3yueHne NpoTeKaHWs TOKA B LMW, COZep Kalllel KOHZeHCaTop.



Pacnpesenenue pa3HOCTH TOTEeHINaIoB (HampsKeHus1) npu
T10C/1eJ0BaTe/IbHOM COeZIMHeHUU KOHZ,eHCAaTOPOB.

WccnenoBanue paspsizia KOHJeHCAaTopa yepes3 Pe3ucTop.

Tema 2. ITocmosiHHDIU 3/1eKMpuYecKull Mox.

Cwua Toka. [ToCcTOSIsHHBIN TOK.

YcnoBus cyiecTBOBaHUSI MOCTOSSHHOTO 3JIEKTPUYECKOr0 TOKAa. VICTOUHMKH
Toka. Hanpsokenue U u 3/IC é&.

3akoH OMa /11 yyacTKa Lieru.

OJeKTpruueckoe CONPOTHBIIEHHE. 3aBUCHUMOCTD COTIPOTUB/IEHUS
OJHOPOJHOI'0 IPOBOJHMKA OT ero [JVHbI U IUIOLIaJU IIONepeyHOro CeuyeHUs.
Y nenbHOE CONpPOTHBIIEHUE BelleCTBa.

[TocnepoBaresibHOE, Mapaie/ibHOe, CMeLIaHHOe COe[lMHeHHe TPOBOJHUKOB.
Pacuét pa3BeTB/IEHHBIX 3/1eKTpruUeckrx Leneit. [IpaBuna Kupxroda.

PaboTa 37eKTpruueckoro Toka. 3akoH [lxoysis—JleHiia.

MONHOCTE 3/IEKTPUYECKOrO0 TOKAa. TerioBasg MOILHOCTb, BbiAessieMas Ha
pesucTope.

O3[JC u BHyTpeHHee CONpPOTHUBJ/IEHHWE MCTOYHMKA TOKa. 3akoH Oma /s
MOHOU (3aMKHYTOM) 3JIEKTPUUYECKOW 1Lienmd. MOI[HOCTh MCTOYHMKA TOKa.
Kopotkoe 3ambikaHue.

KoHzeHcaTop B Lienu MOCTOSIHHOTO TOKA.

TexHUuyeckue yCTPOMCTBA Y TEXHOJIOTMYECKHe TIPOLIeCChl: amIepMeTp,
BOJIbTMETP, PEOCTAaT, CYETUMK JIEKTPUUYECKON SHEPTUU.

demoncmpayuu.

V3mepeHne CUJTbI TOKA U HalPSDKEHUSI.

WccnenoBaHne 3aBUCUMOCTH CWJIbI TOKA OT HarpsDKeHWsl [JI1 Pe3ucTopa,
JIaMITbl HAKa/IMBaHUS U CBETOAMO/A.

3aBMCUMOCTb COMPOTHBJIEHUS LAIUHAPAYECKUX MNPOBOJAHUKOB OT JJIMHBI,
TJIOLLIa/IM TIOTIePeYHOro CeueHus U MaTepuarna.

WccnenoBanne 3aBUCMMOCTH CUJIBI TOKA OT COMPOTHBIIEHUS TIPY MOCTOSTHHOM
HarpsyKeHUH.

[Ipsamoe usmepenvie 3/1C. KopoTKoe 3amMbIKaHVe rajibBaHUUECKOr 0 3/IeMeHTa
Y OL|eHKA BHYTPEHHero CONPOTUBJICHUS.

CriocobbI coefiHeHUsT UCTOYHUKOB ToKa, D/IC GaTapeil.

WccnenoBanue pasHOCTY IMOTEHLIMAJIOB MeXJy I10JIF0CaMyd UCTOYHMKA TOKa
OT CWJIbI TOKA B LIeIH.

YueHuuecKutl 3KkcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

WccnenoBaHue CMeLIaHHOIO COeJMHEeHUs! Pe3UCTOPOB.

W3mepeHue yzie/IbHOTO COMIPOTUB/IEHMS TIPOBOJHUKOB.



WccnepoBaHue 3aBUCMMOCTH CWIbI TOKA OT HamNpsDKeHWs [Jig  JIaMIIbl
HaKa/IMBaHMUSI.

YBenueHUe npejiesia M3MepeHus amriepMeTpa (BoJbTMeTpa).

N3mepenre J3/IC 1 BHYTPEHHEr0 COMPOTUB/IEHUSI UCTOYHMKA TOKa.

WccnenoBanue 3aBucumocty OIC rajbBaHUUeCKOro 371eMeHTa OT BpeMeHM
TIPU KOPOTKOM 3aMbIKaHUH.

WccnepoBaHue pa3HOCTH TMOTEHLMAZIOB MeX/y MOJIF0CAMM MCTOUYHMKA TOKA
OT CUJIbI TOKA B LIETH.

WccnenoBaHre 3aBUCMMOCTH MOJIE3HOM MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku 6 paznuuHbIx cpeoax.

OnekTpuyeckass MPOBOAUMOCTb  PA3/MUHbIX  BeLeCTB. JJeKTPOHHas
MPOBOAUMOCTb TBEP/BLIX METa//IOB. 3aBUCUMOCTh COIMPOTHBJ/IEHUS META/JIOB OT
TeMmnepaTypbl. CBepXIPOBOAUMOCTb.

OneKTpuYecKuii ToK B Bakyyme. CBOKCTBA 3/IEKTPOHHBIX MTyUKOB.

[TonyripOBOJHUKU. CobcTBeHHasT ¥ TIpUMeCHasi  TIPOBOJVMOCTD
T0JTyTIPOBOTHUKOB. CBOMCTBa p—Nn-Tiepexo/ia. [1o1yrpoBogHUKOBBIE TIPUOOPHI.

ONeKTpUUEeCKUHA TOK B 3JIEKTPOJIMTAX. JAEKTPOIUTHYECKas: JUCCOLIUALUSIL.
OnekTposn3. 3akoHbl dapazes [Jis1 371eKTpoJIv3a.

ONeKTpuuecKud TOK B ras3ax. CaMOCTOSITe/TbHbIM W HEeCaMOCTOSITe/IbHbIN
paspsz. PasnuuHble TUIBI CAMOCTOATE/IBLHOTO paspsaga. MosHusd. [1na3ma.

TexHUUyeCcKue yCTPOWCTBA U TMPAKTUUECKOe TpPHMeHeHWe: ra3opaspsijHble
JlaMMibl, 37eKTPOHHO-/IydyeBasi TpPyOKa, TIOJyIIPOBOJHHUKOBbLIE TPHUOOPBI: U0/,
TpaH3uCTOp, (OTOANO/, CBETOAWOM, TalbBaHWKA, paUHUPOBAHUE Me[IH,
BbITIJIaBKA a/TFOMUHMUSI, 3/IEKTPOHHAsi MUKPOCKOTTHSI.

demoncmpayuu.

3aBHCUMOCTh CONIPOTHBJIEHUSI META/IJIOB OT TeMIIepaTyphl.

[IpoBOAVMOCTE 3/1€EKTPOJIUTOB.

3akoHsbI 3iekTposusa dapazges.

VckpoBoii pa3psizi ¥ TIPOBOJUMOCTh BO3/yXa.

CpaBHeHue MMPOBOIMMOCTH MeTaslJIOB U MOJy[IPOBOHUKOB.

OJHOCTOPOHHSIST TPOBOAUMOCTB AMO/A.

YueHuuecKutl 3KkcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

Habmtozenue 3/1eKTposm3a.

V3mepeHne 3apsiia OAHOBAJIEHTHOTO MOHaA.

VccnepoBaHve  3aBUCMMOCTH  COMNPOTHBJ/IEHHST ~ TE€PMOpE3WCTOpa  OT
TeMnepaTyphbl.

CHsiTHe BOJIbT-aMITIepHOM XapaKTepUCTUKHU JUO0/A.

du3nuecKuy NpPaKTHKYM.



Crioco0bl n3MepeHusi GU3NUECKHX BeJTMUUH C UCIOIb30BaHUEM aHA/IOrOBbIX
1 1[U(POBbIX U3MePUTeTbHBIX TTPUOOPOB M KOMITbIOTEPHBIX [JaTUMKOBBIX CUCTEM.
ABCOJTIOTHBIE M OTHOCUTE/IbHbIE TIOTPeITHOCTH U3MepeHn (M3NUecKruX BeTMUMH.
O1jeHKa rpaHyL] OrPeLHOCTeM.

[IpoBeseHre KOCBEHHBIX M3MepeHWH, HCCAe[JOBaHUM  3aBUCHUMOCTEU
dbu3nuecKux BeJIMUWH, TIPOBepKa Ipe/JoyKeHHbIX TUroTe3 (BbIOOp u3 pabor,
OMUCAHHBIX B  TeMaTUYeCKUX  pasfefnax «YUeHUUeCKUH  SKCIIePUMEHT,
nabopaTopHble paboThl, TPAKTUKYM» ).

MexnipefMeTHbIe CBA3M.

Wsyuenne Kypca ¢usuku yrayoséHHoro ypoBHs B 10 kiacce
OCYLLIECTBJ/ISIETCSI C YUETOM COJlep>KaTe/IbHbIX MEXIPeJMETHBIX CBsi3eld C KypcaMu
MaTeMaTUKH, OHM0JIOTHH, XUMIUH, reorpaduu U TeXHOIOTUH.

MesicnpeomemHuble noHAMUsA, C8513aHHbIE C U3yYeHUeM Memo008 Hay4HO020
NO3HAHUsA: sIBJIeHWe, Hay4yHbId (AKT, TrUroTe3a, (pU3Myeckass Be/IMYMHA, 3aKOH,
Teopusi, HabIOZileHWe, SKCTIepUMEHT, MO/e/IMpOBaHue, MO/jiefb, H3MepeHue,
TOTPELIHOCTY U3MepeHU, n3MepuTebHbIe MPUO0PHI, L(poBasi 1abopaTopusi.

Mamemamuka: pellieHWe cuUCTeMbl ypaBHeHUM. JIuHelHass GyHKUYS,
napabosa, ruriepbosia, Ux rpaduku U CBolcTBa. TpUroHoMeTpuueckre (yHKLWU:
CHHYC, KOCUHYC, TAHT'€HC, KOTaHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOEe TOX/ECTBO.
BeKTopbl ¥ X MPOEKI[MY Ha OCU KOOPJWHAT, C/I0’KeHHe BEKTOPOB.

Buo/sozus: MexaHUYeCcKoe /IB)KeHUe B XKMBOW mpupoze, nud@ysus, ocMoc,
TeTI000MeH >KMBBIX OPraHU3MOB, TeTUIOBOe 3arpsi3HeHWe OKpYyKarollel cpejibl,
yTWIH3aldsg OHOOpraHWYecKoro TOIUIMBA [Jisi BBIPAOOTKH  «TeIJIOBOW» U
3JIeKTPO3HEPryH, TIOBEPXHOCTHOE HATSDKeHNe U KalU/UISIpHbIE SIBJIEHUS B TIPUPO/E,
3/IeKTpUUeCKUe SIBJIEHUS B YKUBOM MPUPO/IE.

Xumus: [JUCKpeTHOe CTpPOeHUe BellecTBa, CTPOEHWe aTOMOB W MOJIEKY,
MOJIb BeIlecTBa, MOJIIpHasi Macca, [OyYeHWe HaHOMaTepHuasoB, TeIJIOBbIe
CBOMCTBa TBEPABIX TeJl, KUAKOCTEN U ra3oB, KUJKWE KPUCTA/I/Ibl, 3JIeKTPUUECKHUEe
CBOMCTBA MeTa/l/IOB, 3/IEKTPOJIMTUUECKAsi JUCCOLALIUs, Ta/ibBaHUKA, 3/IeKTPOHHAsI
MUKDOCKOTTHSI.

TI'eoepacpus: BaxxHOCTH BO3/yXa, BeTPbl, bBapoMeTp, TEPMOMETP.

TexHono02us: Tipeobpa3oBaHue BWKEHUN C UCIOJ/b30BaHUEM MeXaHWU3MOB,
YU4ET CyXOro M >KAJKOrO TpEeHUs] B TeXHUKe, CTaTU4YecKhe KOHCTPYKLUU
(KpOHIUTEMNH, peluéTyaTble KOHCTPYKLMH), UCMO0JIb30BaHWE 3aKOHOB COXPaHEHUs!
MeXaHUKA B TeXHHKe (FMPOCKOI, BOAOMET U Jpyrue), ABUTaTe/lb BHYTPEHHEro
cropaHwsi, rapoBasi TypOuHa, OBITOBOM XOJIOAW/ILHUK, KOHAWLIMOHED, TeXHOIOTHUN
MOJIy4YeHUs] COBPEMEHHBbIX MaTepuajoB, B TOM UHWC/Ie HaHOMAaTepuasaoB, U
HAaHOTEXHOJIOTMM, 3J/IeKTPOCTaTHUUecKasi 3alluTa, 3a3eM/ieHUe 3J1eKTPOorpubopoB,
ra3opaspsijHble JlaMIIbl, [IOYTIPOBOJHUKOBBIE TTPUOOPKI, ralbBaHUKaA.



11 K/TACC

Pa3pen 4. dneKTpoguHamMuKa.

Tema 4. MazHumHoe noie.

B3auMopencTBe TIOCTOSIHHBIX MarHUTOB U TPOBOJHUKOB C  TOKOM.
MarauTtHoe T10/Ie. BekTop MarHWTHOM WHAYKUMW. [IpyHIMO cyneprno3unuu
MarHWTHBIX To0Jier. JIMHUM MarHUTHOM MHAYKLIUU.

MarHuTHOe 1oJie MPOBOJHMKA C TOKOM (MPSIMOrO NMPOBOJHUKA, KATYIIKU U
KPYTrOBOro BUTKA). OMnbIT JpcTesa.

Cuna AmMnepa, eé HarpaB/ieHUe U MO/Y/Ib.

Cwua JlopeHija, eé HaripaB/ieHUe U MOAY/Ib. [IBr)KeHNe 3apsKeHHOW YaCTHULbI
B OZIHOPO/THOM MarHUTHOM T1071e. PaboTa cusibl JIopeHria.

MarnuTtHoe 1osie B Bellectse. deppoMarHeTyky, rapa- U JriaMarHeTUKU.

TexHUUeCKMe yCTPOWCTBA W TEXHOJIOTMYECKHEe TIPOLIeCChl: MNpUMeHeHHe

TTIOCTOSIHHBIX MarHuTOB, 3/IEKTPOMarHuTOB, TeCTep-MyJ/IbTUMETP,
3/IeKTPO/IBUTaTe/b SIKOOH, YCKOPUTEe/N 3/ieMeHTapHBIX YaCTHI].
demoncmpayuu.

KaptyHa  /MHWKM  WHAYKUOWM ~ MarHATHOTO — TOJIST  TOJIOCOBOTO U
T0JKOBOOOPa3HOI0 TIOCTOSIHHBIX MarHUTOB.

KapTuHa MMHUM MarHUTHOW MH/YKLIWM MOJIS ITMHHOTO MPSIMOT0 TTPOBOIHUKA
Y 3aMKHYTOI'O KOJIbLIEBOT'O IPOBOJHUKA, KATYILKH C TOKOM.

B3anmogelicTBre JBYX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HevictBre cunbl JIopeHLia Ha MOHBI 371EKTPOJIUTA.

HabromeHue [BKeHUs TTyUYKa 3/IeKTPOHOB B MAarHUTHOM I10JIe.

[TpuHLMD JeUCTBUSA 3J1eKTPOU3MEPUTETLHOTO nipubopa
MarHUTO3/IeEKTPUUECKOU CUCTEMBI.

YueHuueckuti 3KcnepumeHm, 1a6opamopHble pabombl, NPAKMUKYM.

NccnepoBaHre MarHUTHOTO T10JIE TOCTOSTHHBIX MarHUTOB.

WccnenoBaHue CBOWCTB (peppOMarHeTUKOB.

WccnenoBanue fercTBUS MOCTOSHHOTO MarHWTa Ha paMKy C TOKOM.

N3mepenue cuibl Amriepa.

N3yueHue 3aBUCUMOCTH CUJIbI AMIepa OT CUJ/IbI TOKa.

OrnpesiesieHe MarHUTHOW MHJYKLIMA Ha OCHOBE U3MepeHUs CHibl AMriepa.

Tema 5. DnekmpomazHUMHAasA UHOyKYusi.

fBneHve 3/IEKTPOMarHUTHOM WHAYKUMHU. I[IOTOK BeKTOpa MAarHUTHOU
vHAyKimKu. OJC MHAYKUMM. 3aKOH 3/7eKTPOMarHMTHOM WHAyKUuK Papazesi.
Buxpesoe 3yiekTpuyeckoe roJie. Toku Pyko.

SC vHAYKUMU B TIPOBOJHHMKE, ABWXKYILIEMCS B OZHOPOJAHOM MAarHUTHOM
rovie.



[IpaBusno JleHna.

NupyktuBHOCTh. KaTyillka WHAYKTUBHOCTU B LielM ITOCTOSTHHOTO TOKa.
Asnenne camouHaykumu. 3JC caMOMHAYKIIUHA.

OHeprusi MarHUTHOTO MOJISI KaTYIIKA C TOKOM.

DJIeKTPOMAarHuTHOe 10JIe.

TexHUUeCKue yCTPOWMCTBA M TEXHOJIOTMUECKHE TMPOLeCChl: MHAYKLMOHHAs
T1eyb, COJIEHOW/, 3alluTa OT 3JIeKTPU3aLUU TeJl NPY JABWKEHWHA B MarHUTHOM I10J1e
3em/n.

demoncmpayuu.

HabroieHuie siB/ieHUsT 37IeKTPOMarHUTHOM UHAYKITUH.

NccnepoBanne 3aBucumoctd IJC MHAYKUMKU OT CKOPOCTA W3MEHeHUs
MarHMTHOIO MOTOKa.

IIpaBusio Jlenua.

[TagmeHrie MarHUTa B aTFOMUHHEBOU (MeIHO) TpyOe.

SfBeHre CaMOUHAYKLWN.

NccnepoBanue 3aBucumoctd 3JC caMOMHAYKLMM OT CKOPOCTHU HW3MeEHEeHUs
CUJIbI TOKA B LIeTH.

YueHuuecKuti 3KkcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

WccnenoBanue siBjieHUs 3/IeKTPOMarHUTHOU UHAYKI[WH.

OrnpefienneHye MHAYKLUU BUXPEBOIO MAarHUTHOTO TIOJISL.

WccnenoBanue siBjieHWs: CaMOUHAYKLUAU.

C6opKa Mo/ie/Ii 37IEKTPOMarHUTHOTO TeHepaTopa.

Pasjen 5. Kosiebanus v BOJIHBI.

Tema 1. MexaHuuecKue Kose6aHusl.

KonebarenbHas cructema. CBOOOHBIE KOJIeOaHUS.

apmoHuueckre KoiebaHusi. KuHemMaTHueckoe W JAWHAMHUYeCKOe OIHCaHUe.
OHepreTUyeCcKoe omnMvcaHue (3aKOH COXpaHeHUs] MeXaHUUeCKor 3Hepruu). BriBop
MTUHAMHUECKOTO OMMCaHHs FapMOHWUYECKHX KOoiebaHWH M3 WX SHEePreTHYeckoro u
KWHEMAaTUUeCKOTO OMUCaHUS.

Avrimtyna v ¢asa kosiebanuii. CBsI3b aMIUTUTYAbl KOeOaHUM WMCXOHOMU
Be/TMUMHBI C aMIJIUTyAaMU KojiebaHui e€é CKOPOCTH M YCKODeHUs.

ITepriog, W uvactota KosiebaHwid. Ilepwoj Manbix CBOOOAHBIX KoJieOaHMM
MaTeMaTHUeCKOT0 MasiTHWKa. [lepwof; CBOOOJHBIX KOJIeOAHUM TIPY>KMHHOT'O
MasiTHUKaA.

[ToHsiTHE O 3aTyXawIUX KomebaHusX. BeiHyK1eHHbIe KosiebaHust. Pe3oHaHcC.
Pe3oHaHcHass KkpuBas. BiusiHue 3aTyxaHuWs Ha BHJ Pe30HAHCHOW KPUBOM.
ABTOKO/E0AHUS.

TexHUUeCKue yCTPOMCTBA U TEXHOJIOTMYECKUe TPOLeCChl: MEeTPOHOM, Yachl,
Kauesiu, My3blKaJbHble UTHCTPYMEHTHI, ceiicMorpad.



Hdemoncmpayuu.

3anuch KosiebaTeIbHOTO ABV)KEHHUSI.

Habsro/jeHre He3aBUCMMOCTH Tepro/ia MaJbiX KosiebaHuil rpy3a Ha HUTH OT
aMIITUTYbI.

WccrepoBanue 3aTyxaromux KosebaHuil 1 3aBUCUMOCTH Ieprofa CBOOOIHBIX
Kosie0aHuU OT COTIPOTHB/IEHUS.

WccnenoBaHve KosebaHW Tpy3a Ha MAaCCUBHOM TMPY)KMHE C IIeJ/bIo
(opmupoBaHus TipeicTaB/eHUi 00 W/jeasbHOM MO/e/y TIPY>KUHHOTO MasiTHUKaA.

3aKOH COXpaHeHUs SHePruM NPy KosieOaHUsIX Tpy3a Ha MpYKUHe.

VccriepoBaHue BLIHYK/I€HHBIX KOie0aHU.

Habmtopenue pe3oHaHca.

YueHuuecKutl 3KcnepumeHm, 1adbopamopHbie padbombl, NPAKMUKYM.

V3mepeHre mepuoja CBOOOAHBIX KOje0aHW HUTSIHOTO U TPYKUHHOTO
MasiTHUKOB.

V3ydeHuie 3aKOHOB /IBW)KEHHSI Tesla B X0/ie KojieOaHU Ha yTIPyroM TofiBece.

V3ydeHue ABW>KeHUsI HUTSHOTO MasiTHUKA.

[Tpeobpa3oBaHyie SHEPTUU B MPYKUHHOM MasiTHUKE.

WccnenoBanue yObIBaHUS aMIUIATY/bI 3aTyXalOIIHUX KOTeOaHWA.

VccrienoBaHue BLIHYK/I€HHBIX KOie0aHU.

Tema 2. DnekmpomazHumHble Ko/1e0aHUsl.

KonebaTtenbHbiii KOHTYp. CBOOO/HBIE 3/IeKTPOMAarHWTHbIe KoJjiebaHUS B
uziealbHOM KosiebarenbHOM KoHType. ®Popmysa TomcoHa. CBsi3b aMIUIATY/bI
3apsijia KOH/leHCcaTopa C aMIUIATY/[0M CHJIbI TOKa B KojiebaTe/lbkHOM KOHTYPe.

3aKOH COXpaHeHUs SHEPTUH B HU/iea/IbHOM Koyie0aTe/TbHOM KOHTYPe.

3aryxatolue 3/IeKTPOMarHUTHbIE KoseGaHusI. BbIHY>X/1eHHbIe
3/IeKTPOMarHUTHbIE KoJyieOaHwUs.

[TepemeHHbIM1 TOK. MOILHOCTb TIEPEMEHHOTO TOKa. AMIUIMTyAHOe U
JeNCTByIOll[ee 3HaueHWe CUIbl TOKA W HampsbDKeHUs TpU pasiauuHou ¢dopme
3aBUCUMOCTH TTepeMeHHOT0 TOKa OT BpeMeHH.

CuHycoW/la/IbHBIM TIepeMeHHbIM TOK. Pe3ucTop, KOH[eHCaTOp M KaTyllKa
WHAYKTUBHOCTH B 1IeMA CHHYCOW/AJBHOTO TepeMeHHOTro ToKa. Pe30HaHC TOKOB.
Pe3oHaHC HanpsyKeHUH.

WpeanvHbiii  TpaHchopmatop. [Ipow3BojcTBO, mepefaua U moTpebsieHve
3JIEKTPUYECKOW SHEPIrUU.

OKOMOrMuecKre pUCKUM TIpU TPOU3BOACTBe 37eKTposHepruu. KynbTypa
MCTI0JTb30BaHUs1 3/IEKTPOIHEPTYH B TIOBCEJHEBHOM JKU3HHU.

TexHWuyecKre YCTPOWCTBA M TEXHOJOTMUeCKWe TIPOLIeCChl: 3/eKTPUUeCKUid
3BOHOK, reHepaTop repeMeHHOr 0 TOKa, TMHUU 37IeKTpornepe/au.

demoncmpayuu.



CBo0OO/IHBIE 37IEKTPOMAarHUTHBIE KOJieOaHUS.

3aBUCHMOCTh YaCTOThI CBOOOAHBIX KOJIeOaHUM OT UHYKTUBHOCTUA U EMKOCTH
KOHTYpa.

OcLM/I0OTPaMMBI 37IeKTPOMAarHUTHBIX KOosie0aHUi.

['eHepaTop He3aTyXaroIUX 3/IeKTPOMAarHUTHBIX KOJieOaHu .

Mopenb 3/71eKTPOMarHMTHOTO reHepaTopa.

BbIHYXZIeHHble CUHYCOU/labHble KoyieOaHUs.

Pe3ucrop, kaTylika WHAYKTUBHOCTU M KOHJEHCATOP B LielU IepeMeHHOro
TOKa.

Pe3oHaHC mnpy moC/efoBaTe/IbHOM COeJWHEHWHW pe3UCTOpa, KaTyLIKU
VH/JYKTUBHOCTHU M KOH/IeHCaTopa.

Y CTpoUCTBO Y TIPUHLIUI [IeUCTBUS TpaHCpopmaTopa.

Mogesnb nTMHUM 3/1eKTporepeaun.

YueHuueckuti 3KcnepumeHm, /1a6opamopHble pabombl, NPAKMUKYM.

N3yueHue TpaHcpopmaropa.

WccnenoBaHne repeMeHHOTO TOKAa uepe3 I0C/Ie[0BaTebHO COeqVHEHHbIe
KOH/IEHCATOp, KaTYLIKY U Pe3UCTOP.

HabroeHre 3/1eKTpPOMarHUTHOTO Pe30HaHCa.

WccnenoBanue paboThl KCTOUHUKOB CBeTA B LI€TTH MIePEMEHHOT0 TOKa.

Tema 3. MexaHuuecKue u 3/1eKMpoMazHUMHbIe 80/IHbL.

MexaHvnueckre BOJIHBI, YC/IOBUS MX pacrpoctpaHenusi. l[lomepeuHbie u
MpOJOJIbHbIe BO/HBL. Ileproj, CKOpOCTb pacnpoCTpaHeHWsT U [JJIMHA BOJIHBI.
CBolCTBa MeXaHWYEeCKHWX BOJIH: OTpakeHue, MpejoM/ieHue, UHTep(epeHLUs U
A pakuys.

3ByK. CKopocTb 3ByKa. ' poMKOCTH 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[ITymoBOe 3arpsisHeHHE OKPY’KaroLer Cpefibl.

ONeKTPOMarHUTHbIE BOJHBL. Y CJIOBUSL U3y4YeHUs] 3/IEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTaLsi BEKTOPOB B 3JIEKTPOMarHUTHOW BOJTHE.

CBoMCTBa  JIBKTDOMAarHWUTHBIX  BOJIH:  OTpakeHWe,  MpPeJOMJIeHHe,
noJsisipy3anusi, UHTepdepeHLys U AudpaKLys.

[ITkasma 5/1eKTPOMAarHUTHBIX BOJH. [IpriMeHeHue 3/1eKTPOMarHUTHBIX BOJIH B
TEeXHUKE U OBITY.

[IpuHUMIIBI paMOCBS3U U TesleBUuAeHus. Paguosiokanus.

ONeKTPOMAarHWTHOE 3arpsi3HeHre OKPYJKarolllel Cpe/ibl.

TexHUUeckue yCTPOMCTBA U MpPakKTHUYeCKOe TNpUMeHeHHWe: My3bIKajbHble
WHCTPYMEHTHI, pajiap, paJuoNprUéMHUK, TeJIeBU30p, aHTeHHa, TesieoH, CBU-neus,
y/IbTPa3ByKOBasi JUAarHOCTHUKA B TEXHUKE U MeULIVHE.

demoncmpayuu.

OG6pa3oBaHye U pacrpocTpaHeHue ToTepeyHbIX U MPOAOIbHBIX BOJIH.



Konebtolieecst Tesio Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb [IJTMHBI BOJIHBI OT YaCTOThI KOJIeOaHUH.

Habsiro/ieHre oTpa)keHus ¥ rpesioM/IeHUs] MeXaHUUeCKUX BOJIH.

Habsroiene nHTepdepeHIy U AudpaKiid MeXaHUUeCKHUX BOJTH.

AKyCTUUeCKUM pe30HaHC.

CBoliCTBa y/bTpa3ByKa U ero NpuMeHeHue.

HabsrofieHre CBs3M TPOMKOCTU 3BYKa U BBICOTHI TOHA C aMIUIUTYAOW U
JacTOTOU Kosie0aHU.

ViccnenoBanve  CBOWCTB ~ 5/IEKTPOMarHUTHBIX ~ BOJIH:  OTpaXkeHWe,
npesioM/ieHue, Nospr3aLys, Au(pakuys, HTepdepeHLus.

OO6Hapy>xeHHe HHGPAKPaCHOTO U YAbTPa(PHO/IeTOBOr0 U3/TyUeHU.

YueHuuecKull 3KcnepumeHm, 1adbopamopHbie padbombl, NPAKMUKYM.

V3yueHue mapaMeTpOB 3ByKOBOW BOJTHBI.

V3ydeHue pacripocTpaHeHUsl 3BYKOBbBIX BOJIH B 3aMKHYTOM TIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosiviHelHOe pacripocTpaHeHue CBeTa B OJHOPOJHOM cpefie. JIyu cBeTa.
ToueuHbIi UICTOYHUK CBeTa.

OTpakeHue CBeTa. 3aKOHbI OTpa’keHUs cBeTa. [locTpoeHue mu300pakeHU B
MJI0CKOM 3epkase. Ceprueckue 3epkana.

[TpesiomsieHre cBeTa. 3aKOHBI TIpe/IOMJIeHHS CBeTa. AOCOJIIOTHBIN MOKa3aTeb
nipesiom/ieHusi. OTHOCUTE/bHBIN MOKa3aTte/ib rpeaoMsieHust. [IoCTOsTHCTBO 4aCTOThI
CBeTa U COOTHOILIEHWE [JIMH BOJIH TP Tepexo/ie MOHOXPOMaTUueCcKOro CBeTa
yepe3s rpaHuL]y pasjiesa JABYyX ONTUYECKUX Cpe.

Xop nyueit B mpusme. [ucnepcusi cBeta. ClOXHBIM cocTaB 0esioro ceerta.
LBer.

[TonHoe BHyTpeHHee oTpakeHue. [IpefenbHBIA yroy MOJHOTO BHYTPEHHErO
OTPa’KeHHUsl.

Cobuparoiiiue ¥ paccenBawolfue JWH3bL. ToHKas JiMH3a. DoKycHoe
pacCTossHUe U OITHYecKass CWia TOHKOW JIMH3bl. 3aBUCUMOCTh (DOKYCHOTO
pPacCTOSIHUSI TOHKOW cdhepudecKou JIMH3bl OT €€ reOMeTPUM U OTHOCUTEIbHOIO
ToKas3aTeJisi peioMJIeHUSI.

dopmy/ia TOHKOM JIMH3bI. YBe/lMuyeHue, 1aBaeMoe JIMH30M.

Xop Jyua, TpOLLIeAIIero JWH3Y MO, TPOM3BOJbHBIM YIJIOM K €& TrjaBHOU
ortuyeckod ocu. IloctpoeHre wu300pakeHWd TOUKA W OTpe3Ka MPsSMON B
coOUparoIyX U pPacCeMBalOIIMX JIMH3aX U UX CUCTeMaXx.

Ontrueckure Tipubopbl. Pa3permatorijas criocobHoCTh. ['/1a3 Kak onTryeckast
cucTeMa.

[Ipezesbl NPUMEHUMOCTU FeOMeTPUUeCKON ONTUKHU.



BonHoBasi ontuka. WHTepdepeHiusi cBeta. KorepeHTHble WCTOUHMKU.
YcnoBusi HabmofeHHWss MakKCHMyMOB W MUHUMYMOB B UWHTep(epeHIMOHHOU
KapTMHEe OT [BYX KOTepeHTHbIX MWCTOUYHUKOB. [IpuMephl K/laCCUYECKUX
MHTepP(epeHIIMOHHBIX CXEM.

Oudpakiusi ceta. [udpakioHHasi peliéTka. YcaoBhe HabMOAeHus
I/IaBHBIX ~MakKCMMyMOB TIpU TaJeHWM MOHOXPOMAarh4yeckoro CBeTa Ha
MA(PPaKIMOHHYIO PellIETKY.

ITonapusanus ceera.

TexHUUeCKre yCTPOMCTBA M TEXHOJIOTUUeCKHe TIPOLleCChl: OYKH, JIyIa,
MepUcKor, QoToarnapaT, MUKPOCKOI, MPOEKL[MOHHBIM arrmapar, MpOCBeT/IeHue
ONTHKM, BOJIOKOHHAs1 ONTUKA, AU(PPAKL[MOHHAS PeLlETKa.

demoncmpayuu.

3aKOHbI OTPa)KeHUs CBeTa.

VccnemoBaHue npenoMyieHus CBeTa.

Habiro/ieHue MoTHOTO BHYTPeHHEeT0 oTpaykeHWst. Mo/ienlb CBeTOBOa.

WccnenoBaHWe xoJja CBETOBBIX IIYyYKOB uepe3 IIOCKOTapaienbHYHo
MJIaCTUHY Y TIPU3MY.

WccnenoBaHue CBOMCTB M300pa)keHUM B JIMH3AX.

Mopeny MUKpPOCKOIa, TesiecKora.

HabsroieHre nHTepdepeHiy CBeTa.

HabJiro/ieHuie 1IBETOB TOHKUX TI/IEHOK.

Habmonenue qudpakiyy cBeTa.

N3yueHue nUppakMOHHOU PEIIETKH.

Habromenuve qudpakiiMOHHOTO CIIeKTpa.

Habmropenue aucriepcuu cBeTa.

HabrojeHue mossipy3alivg CBeTa.

[TprMeHeHue TOJISIPOUOB J/1s1 U3yYeHUs] MeXaHUUeCKUX HampshKeHUH.

YueHuueckuti 3KcnepumeHm, 1a6opamopHble padombl, NPAKMUKYM.

V3mepeHue roKaszaTesisi MpeioMJ/IeHUs CTeKIIa.

WccnenoBaHue 3aBUCMMOCTH (DOKYCHOTO pacCTOSiHMSI OT BelllecTBa (Ha
TIpUMepe XXUJKUX JIUH3).

V3mepeHrie OKYCHOrO paCCTOSIHUSI paCCEUBAKOLUX JIUH3.

[MTonyueHne n306paykeHHsI B CUCTEME M3 TVIOCKOT'O 3epKasia v JIMH3bI.

[MTonyueHue n300paykeHUsI B CUCTEMeE U3 IBYX JIMH3.

KoHcTpynpoBaHye TenecKOnM4eCKux CUCTEM.

Habmropenuve gudpakiyu, nHTepQepeHIA U MOsIpU3aljiu CBeTa.

V3yueHue nosisipyu3aLii CBeTa, OTPAXKEHHOI'O OT MOBEPXHOCTH IU3/IEKTPHUKA.

N3yueHune uHTepQepeHLNH J1Ia3epHOT0 U3/TyUeHUs Ha JIBYX LLeJisiX.

Habmropenue aucriepcum.



HabsroieHre u ucciiefioBaHue AupakLOHHOTO CIIeKTpa.

V3mepeHue /TMHBI CBETOBOM BOJTHBI.

[TonyyeHue crieKTpa U3My4YeHUs CBETOAMO/A MPUA MOMOILIM AU(PPaKLIMOHHOU
PeLLIETKMU.

Pa3gen 6. OCHOBBI cieliua/IbHOU TEOPUU 0THOCUTE/TbHOCTH.

['paHyLIbI  TIPUMEHUMMOCTM  KJjlacCMyeckoM  MexaHuku.  [locTynatbl
crieLjuaabHOW TeOPUU OTHOCUTEIbHOCTH.

[TpocTpaHCTBEHHO-BpeMeHHOW  WHTepBaj. [IpeoOpa3oBanus  JlopeHiia.
YcnoBrue mnpUUMHHOCTA. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMe[j/ieHue
BPEMEHU U COKpallleHue J/IUHbI.

OHeprusi U UMIyJ/bC PeJIITUBUCTCKOM YaCTHULIbI.

CBsi3b MacChl C SHEpryuerd U UMIY/IbCOM PesITUBUCTCKOW YaCTULIbl. DHEPruys
TIOKOSI.

TexHUUYeCcKue YCTPOMCTBA M TEXHOJIOTUUECKHE TIPOLeCChl: CIyTHUKOBBIE
NPUEMHUKH, YCKOPUTE/TN 3apsPKeHHBIX YaCTHLI.

YueHnuecKuii IKCTIepUMEHT, JlabopaTopHbIe paboThI, TPAKTUKYM.

OrnipefieneHe UMITy/IbCA W JHEPIUMM  PEJIATUBUCTCKUX 4acTtul (Mo
doTorpadusiM TPEKOB 3apsKeHHbBIX YaCTUL] B MarHUTHOM M0Jie).

Pa3gen 7. KBanToBas ¢usuka.

Tema 1. KopnycKyasipHO-80/1H080U Oya/1u3m.

PaBHOBeCHOe TeryIoBOe H3/lyueHue (U3/1ydyeHre abCOMIOTHO YEPHOTO Tesa).
3akoH cmelleHus: BuHa. I'nnoresa [11aHka 0 KBaHTax.

@OTOHBI. DHEPrysi U UMITYJIbC (POTOHA.

dotoapdekt. OnbiThl A. I'. CTosieToBa. 3akoHbI (hoTO3d(eKTa. YpaBHEHHE
OliHIlTelHa A1 poto3ddekTa. «KpacHas rpanuiia» dhoTtoaddekxra.

HaBnenve cBeta (B UYaCTHOCTW, [aBjieHWe CBeTa Ha abCOJIOTHO
TIOT/IOMIAOITYI0 W abCO/IOTHO OTpaXkaroIlyro IMOBepXHOCTh). OmbiThl I1. H.
JleGenera.

BosiHOBBIe cBoOMCTBa yactul. Bonne! e bpound. [InvHa BosiHbI e bpouns u
pa3Mepbl 00/7acTd JIOKa/MW3aldyd  ABWKYIIEeMCS uacTUilbl. KoOpIycKy/isipHO-
BOJTHOBOM Ayanu3Mm. [udpakiiusi 3/71eKTpPOHOB Ha KpUCTasl/iax.

Cnenuduka nsMepeHud B MUKpomupe. COOTHOIIIeHUs HeolpeJenéHHOCTen
IeiizeHbepra.

TexHUuyeCckue YCTPOMCTBA U TEXHOJIOTUYECKHe TIPOLIeCChl: CIeKTPOMeTD,
doTosieMeHT, GOTOAATUMK, TYHHEJIbHBI MUKDPOCKOI, CO/THeuHasi Oartapes,
CBETOAVO/.

demoncmpayuu.

®oTo3(PheKT Ha YCTaHOBKE C LIUHKOBOU IJIaCTUHOM.

WccnenoBaHue 3aKOHOB BHelltHeTro (hoTo3ddekra.



WccnenoBanne  3aBUCUMOCTH  COTIPOTUBJ/IEHHS  MOJIYIIPOBOJHUKOB — OT
OCBEIL[éHHOCTH.

Cseroguos,.

CosiHeuHasi 6arapesi.

YueHuuecKutl 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

WccnepnoBanue gotopesucTopa.

N3mepenue rocrosiHHoM [1/1aHKa Ha ocHOBe HcciiejoBaHus oTo3ddeKTa.

WccnenoBanue 3aBUCUMOCTH CUJIbI TOKA Yepe3 CBeTOAUO/ OT HalpPsKeHUs.

Tema 2. duszuka amoma.

OrbITEl 110 MCC/IeL0BaHUIO CTpoeHUs1 aroMa. [lynaHeTrapHas Mogesib aroMa
Peszepdoppa.

[Toctynatel bopa. M3nyuyeHue v norJioieHre (hOTOHOB MPU Mepexofie aToMa
C OJIHOTO YPOBHSI SHEPryy Ha JPYrou.

Buppl criekTpoB. CrIeKTp YpOBHeM 3HEpPruu atoMa Bo0po/a.

CnioHTaHHOe U BBIHYXK/€eHHOe u3jlyueHue ceeta. Jlasep.

TexHuuyeckre YCTPOMCTBA W TEXHOJIOTUUECKHe TMPOLeCChl: CIeKTPaJIbHbIU
aHau3 (CeKTPOCKOIT), ia3ep, KBAHTOBBIM KOMIBIOTEP.

demoncmpayuu.

Mopesns onbita Pesepdopga.

HabirojeHue IMHevaThIX CTIeKTPOB.

Y CTpoucTBO ¥ ieNiCTBUE CYETUMKA MOHU3UPYIOIIUX YaCTHL].

OripeienieHye AJIMHBI BOJIHBI J1Ia3epHOIO U3/TyUeHUs.

YueHuueckuti 3KcnepumeHm, 1a60pamopHble pabombl, NPAKMUKYM.

HabsroseHre iMHeMUaTOro CrieKTpa.

WccnenoBanue crieKTpa pa3peKeHHOr0 aTOMapHOTO BOAOPOJA UM U3MepeHHe
noctosiHHOM Prabepra.

Tema 3. duszuka amomMHO20 A0paA U 3/1eMeHMAapHbIX Yacmuy.

HyknonHast moziens sigpa I'eiizenOepra—VBaHeHko. 3apsiy sapa. MaccoBoe
yrciio sapa. M30Torsl.

PaguioakTBHOCTh. Anbda-pacrnafi. ONeKTPOHHBIM W TIO3UTPOHHBIN OeTa-
pacriaz. ['amma-u3snyueHue.

3aKOH paJMOaKTUBHOIO pacrnaja. PaguoakTuBHbIe U30TOIBI B TIPUPOJE.
CBoMCTBa MOHU3WPYIOIETO U3TyueHUs. BiivsHue pafiIMOaKTUBHOCTU Ha >KUBBIE
opraHusMmbl. EcTecTBeHHbIN QoH u3nydyeHus. Jlo3umeTpus.

OHeprus CBsi3U HYKJIOHOB B sifipe. flepHbie cuibl. [edekT Macchl sigpa.

SlnepHele peakiyu. [lesieHre U cCuHTe3 siiep. SliepHble peakTopbl. [IpobieMbl
yIIPaB/sieMOr0 TepPMOSIZIEPHOTO CHHTe3a. JKOJIOTUYeCKHe acCIleKTbl pPa3sBUTHSA
siIepHOM SHepPreTUKU.

Metoabl perucTpany U UCCae0BaHUs 3/IeMeHTapHbIX YaCTUL].



dyHJaMeHTa/bHble  B3aUMOJENCTBUsA. bapuoHBI, ME30HbI W JIE[TOHBI.
[TpeacraBneHue o CtaHgapTHOM Mozenu. KBapk-T/itooHHasi MOZie/b aZlpOHOB.

du3uka 3a npepenamMu CTaHAapTHOW Mojenu. TéMHas MaTepuss U TEMHas
SHEeprus.

EnuHCTBO pr3nueckoi KapTUHbBI MUPa.

TexHUUeCcKue yCTPOWCTBA M TeXHOJIOTMUeCKHe TMPOLIeCChl: J03UMETp, KaMepa
BuibcoHa, siiepHBI  peakTop, TepPMOSiIepHbIM peakTop, aToMHasi Oomo0a,
MarHUTHO-pe30HaHCHasi ToMorpadusi.

YueHuuecKutl 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

ViccnenoBanue TpeKoB yacTul] (110 TOTOBBIM (pOoTOrpadusim).

WccnepoBaHue pajuoakTUBHOIO (DOHA C UCM0JIb30BaHUEM I03UMETPa.

V3yueHue mor/oiieHus: OeTa-uacTHL] aFOMUHHEM.

Pa3pen 8. DiieMeHTBI aCTPOHOMMH M aCTPO(PHU3NKH.

JTanbl pa3BUTUS aCTpoHOMUU. [IpUK/IalHOe 1 MUPOBO33peHUeCKOe 3HaueHue
acTpoHOMUHU. [IpUMEHMMOCTb 3aKOHOB GU3UKU [ijis  OOBSICHEHUS] TIPUPO/IbI
KOCMHYeCKUX 00BeKTOB.

MeTtoapl aCTPOHOMUUECKHX HCC/IefoBaHUM. (COBpeMeHHble ONTHYeCKHe
TeJIeCKOMbI, paZIM0TeIeCKOITbl, BHEATMOC(epHast aCTPOHOMUSI.

Bup 3Bé3gHoro Heba. Co3Be3gusi, sSipKue 3BE3/bI, IUIAHETHI, UX BHUAUMOE
[BIDKEHUe.

CosiHeyHas cucrema.

CousHue. CosiHeuHasi akTUBHOCTb. VIcTOuHUK 3Hepruu CosiHLja U 3BE3],.

3BE3/1bl, UX OCHOBHbIE XapaKTepUCTUKU. [ruarpaMMa «CreKTpabHbIM K/1acC —
CBETMMOCTb». 3BE3/bl TIaBHOM I0OC/Ie0BaTeIbHOCTA. 3aBUCHMOCTb «Macca —
CBETUMOCTb» [Jis 3BE3[ TJIaBHOU IOC/Ie0BaTebHOCTH. BHYTpeHHee CTpoeHue
3Bé31. CoBpeMeHHbIe TpeJCTaB/IeHUs] O MPOMCXOXAeHUM U 3Bomoumu CosHLa 1
3BE37]. JTarbl )KU3HU 3BE3].

Mneunsii [lyte — Hamia ['anaktuka. ITonokenne u aBwkeHue CoJiHIIA B
lNanakTtuke. Turnel ranakTuk. PaguorasakTuku U KBa3apbl. YépHble AbIPBI B ijpax
rajakTHK.

Bcenennas. Pacimpenue BcesenHoit. 3akoH Xab66a. Pa36beraHve rasakTHK.
Teopus bosblioro B3psiBa. PelMkTOBOE U3yyeHue.

MacinrabHasi ctpyktypa BeeneHHol. MeTaranakTyka.

HepeliéHnHbie TIpo06/iIeMbI aCTPOHOMUH.

YueHuueckue Ha0/1100eHUsI.

HabsmojeHust 3Bé31HOT0 Heba HEBOOPY)KEHHBIM TIJIa30M C HCIT0J/Ib30BaHEM
KOMITBIOTEPHBIX MPHUIOXKEHHUH [I7Isi OTIpe/ie/IeHHsl TTOJI0KeHUs] HebeCHbIX 00BeKTOB
Ha KOHKDETHYH [JaTy: OCHOBHble CO3Be3auss CeBepHOro MoJiyluapus U spKue
3BE3/IbI.



HabGmonenuss B Teneckon JIyHbl, TiJlaHeT, TyMaHHOCTeH U 3BE3[HBIX
CKOIIJIEHU M.

du3nYecKur NpPaKkTUKYM.

Criocobb1 n3MepeHust (HHM3MUeCKUX BEJIMUMH C UCTI0J/Ib30BaHUEM aHa/IOTOBbBIX
U 1[U(GPOBBIX U3MEPUTETHLHBIX TTPUOOPOB 1 KOMITHIOTEPHBIX JAaTUMKOBLIX CHCTEM.
ABCOJTIOTHBIE M OTHOCUTE/bHbIE TIOTPeITHOCTH U3MepeHn (M3NUecKruX BeTMUMH.
OLieHKa rpaHMI] MOTPeIITHOCTeH!.

[IpoBeseHre KOCBEHHBIX M3MepeHWH, HCCAe[JOBaHUM  3aBUCHUMOCTeU
¢u3nUecKUx BeWYMH, TIPOBePKa TMpeAJoyKeHHbIX ruroTte3 (BeiOOp u3 pabor,
OMHCAaHHBIX B  TeMaTHYeCKUMX pasfiefax «YUueHWYeCKUMd  SKCIepHUMEHT,
nabopaTopHble paboThl, MPAKTUKYM» ).

OO0o0mraromiee MOBTOPEeHHUE.

O6o0111eHre U crUCTeMaTH3alusl Co/lepyKaHusl pa3/ie/ioB Kypca «MexaHHUKay,
«MonekynsipHasi (Gv3MKa U TePMOJMHAMHKA», «DJIeKTPOAUHAMUKa», «KoebaHus
U BOMHbI», «OCHOBBI CIeLMAaJbHOM TEOpHUHU OTHOCUTE/bHOCTH», «KBaHTOBast
bu3rKa», «D/IeMeHTbl aCTPOHOMHUU U aCTPOMU3HKU».

Ponb (u3Mku W acTpOHOMMM B 5SKOHOMUUECKOW, TEeXHOJOTUYECKOMH,
COLIMA/IbHOM U 3TUYeCKOU c(epax [esTeTlbHOCTU Yel0BeKa, POJb U MeCTO (PU3MKU
M aCTPOHOMMM B COBPEMEHHOW HayyHOW KapTWUHe MUpa, 3HaueHUe OIrcaTebHOM,
CHUCTEMATH3UPYIOIe,  OObSICHUTE/NIbHOM W TPOTHOCTHYECKOM  (DYHKIWM
dbu3rueckol Teopuu, poJib (HU3MUeCKOU TeopuH B (POPMUPOBAHUM Tpe/ICTaBIeHUI
0 (u3uueckol KapTUHe MUpa, MecTo (U3NUeCKOM KapTHHBI MUpPa B 00IeM psify
COBpeMeHHbBIX eCTeCTBeHHO-HayUHbIX Mpe/ICTaB/AeHU 0 MPUPOJE.

Me)xnpeAMeTHbIe CBSI3M.

N3yuenne Kypca ¢u3mku yraybnéaHoro ypoBHs B 11 Kjacce
OCYILLECTBJ/ISIETCSI C YUETOM COjlep>KaTe/IbHbIX MEXXIIpeAMEeTHBIX CBs3el C Kypcamu
MaTeMaTHKH, OMOJIOTUU, XUMUH, Teorpaduu U TeXHOJIOTHU.

MedxcnpedmemHble nOHsIMUs1, C8513AHHbIE C U3yUeHUeM Memood08 Hay4H020
NO3HAaHUsl: siBleHWe, HaydHbld (aKT, ruroresa, (u3uyeckass Be/lMUYMHA, 3aKOH,
Teopusi, HaOIOZieHWe, SKCTIePUMEHT, MOJe/MpOBaHre, MO/e/lb, W3MepeHue,
TIOTPELIHOCTY U3MepeHUM, W3MepHUTeIbHbIe PUO0PHI, L(poBasi 1abopaTopus.

Mamemamuka: pellieHUWe CUCTeMbl YpaBHeHWU. TpuUroHoOMeTprUyecKue
(YHKIMM: CUHYC, KOCHMHYC, TaHI'€HC, KOTaHT'€HC, OCHOBHOe TPUTOHOMeTpHUecKoe
TOXXJEeCTBO. BeKTOpbl U MX MPOEKLMK Ha OCU KOODJWHAT, CJIO’KeHHEe BEKTODOB.
[TpousBosHble 31eMeHTapHbIX GYyHKUMNA. [Ipu3Haku MoOAOOUs TpPeyrolbHUKOB,
oripe/ie/ieHue TIJIOIIA U TVIOCKUX GUryp v o6béma Tet.

Buosiozus: 3neKTpUueckue sIBJI€HUSI B JKUBOW TPUPOJie, KosiebaTesbHbIe
OBWKEHUS] B JKMBOW TIpUpOJie, 95KOJIOTMYECKHMe PpHUCKU TIpU TMPOU3BO/CTBE
5/IEKTPO3HEPryy,  3/JeKTPOMAarHWTHOe  3arpsi3HeHHe  OKpY’Karollel  Cpefibl,



y/IbTpa3ByKOBasi [JUarHOCTMKA B MeJUWLIMHE, OINTHYeCKUe SIBJIEHUS B >XUBOM
Tipupoze.

Xumus: CTpoeHre aTOMOB U MOJIEKYJI, KpUCTa//TMYecKasi CTPYKTypa TBEPbIX
Tel, MeXaHW3Mbl 00pa30BaHUS KPHUCTA/UTMUECKOW PpEIETKH, CIeKTPaTbHbINA
aHa/u3.

TI'eoepacpusi: MarHuTHble TIOMIOCA 3eM/M, 3a/ie)Kd MarHUTHBIX — PY[,
dhoToChEMKA 3eMHOM ITOBEPXHOCTH, celicMorpad.

TexHon02us: TIpUMEHeHMEe TIOCTOSIHHbIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3/IEKTPO/[BUTaTe/b SIKOOU, reHepaTop MepeMeHHOr0 TOKa, WHAYKIJMOHHAsl I1eub,
JIVHUM 3JIeKTporiepe/iay, 3/1eKTPOJBUraTe/b, pajap, PaguoIprUéMHUK, TeJIeBU30p,
aHTeHHa, TenedoH, CBY-meub, ynbTpa3ByKOBas /JUarHOCTMKa B TeXHUKe,
MIPOEKLIMOHHBIN arrapaT, BOJIOKOHHAas OTNTHKA, CO/THeuHast OaTtapesi, ClTyTHUKOBbIe
TIPUEMHUKHY, si/lepHasi SHepreTUkKa U 5K0JIOTUYeCKue acrieKThl e€ pa3BUTHS.

I[IJTAHAPYEMBIE PE3YJIbTATBI OCBOEHHUSA I[TPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3YJIBTATHI

JINMHHOCTHBIE PE3YJ/IbTATBI

JIMYHOCTHBIE pe3y/JbTaThl OCBOeHWs ydeOHOro mpeamera «Ddusmka»
JOJDKHBI OTpaXkaTh TOTOBHOCTh U CITOCOOHOCTb 00YYarOIUXCsi PYKOBOACTBOBATHCS
chOpMHUpPOBaHHOW BHYTPEHHEM TMO3Ul[Med JUYHOCTH, CUCTEMOM I[€HHOCTHBIX
OpHEeHTALWM, TIO3UTHUBHBIX BHYTPEHHUX  YOEXKIeHHH, COOTBETCTBYIOIL[UX
TPAIML[MOHHBIM 1[€HHOCTSIM POCCHUMCKOTO O0OII[eCcTBa, pacIivpeHre >XU3HEeHHOTO
OMbITa U OMbITA JeATe/IbHOCTH B TpOLiecCe peasy3aljiid OCHOBHBIX HarpaB/ieHUM
BOCITUTATEIbHOU eSITeIbHOCTH, B TOM YHUCJIe B YaCTH:

rpa)k/IaHCKOT0 BOCIIUTAHMS:

e C(hHOPMUPOBAHHOCTb  TPAKJAHCKOM  TMO3UIMKM  OOyuarolerocss  Kak
AaKTUBHOTO Y OTBETCTBEHHOT'O WieHa POCCUICKOTr0 00I11[eCTBa;

e TIDUHSATHE TPAJAWLIMOHHBIX O0OIlleuesIoOBeYeCKMX T'yMaHUCTUUECKUX U
JleMOKpaTUUeCKHX 1leHHOCTel;

e TOTOBHOCTb BECTH COBMECTHYIO JIesiTe/TbHOCTb B MHTepecax rpaXkJiaHCKOro
obmiecTBa, y4acTBOBaTh B CaMOYIpaBJeHWH B 00pa3oBaTebHOU
OpraHu3alyy;

e yMeHMEe B3aWMOJEUCTBOBAaTb C COLUUAJBHBIMM  WHCTUTYTaMU B
COOTBETCTBUM C UX (PYHKIUSIMU Y Ha3HaUeHUEeM;

e TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU [leITeIbHOCTH.



MaTPUOTUYECKOr0 BOCIIUTAHMSA:

e Cc(hOpMHPOBaAHHOCTb POCCUMCKOW  TpaXAaHCKOU WJIeHTUUHOCTH,
MaTpUOTH3Ma;

e [IEHHOCTHOE OTHOILIEHWEe K TOCyZapCTBEHHbIM CHMBOJIAM, AOCTHXXEHUSIM
POCCHUICKHX YUEHBIX B 00/1aCTH PU3UKU U TEXHUKE.

AyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUS:

e C(H)OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUECKOI0 [TOBE/IeHHS;

e CIOCOOHOCTH OILIEHWBAThb CHUTYALWIO W MPUHMMATh OCO3HAHHBIE PellleHwUs,
OpUEHTUPYSCh Ha MOPa/JbHO-HPABCTBEHHbIE HOPMbI U LI€EHHOCTH, B TOM
ylrc/ie B esTeJIbHOCTU YUEHOI0;

e 0CO3HaHHWe JIMYHOTO BKJ/a/la B IOCTPOEHHE YCTOUUMBOTO OyAyIiero.

3CTeTUYeCKOro BOCIIUTAHHUA:

e OSCTETHMYECKOe OTHOILIIeHWe K MHPY, BK/KOUasi 3SCTETUKY HayuyHOro
TBOPYECTBA, MPUCYILero (pU3NUeCcKOr HaykKe.

TPY/AOBOI'0 BOCIIMTAHMS:

e HWHTepec K pa3/MyHbIM cpepam MpodeccuoHaibHON AesiTeTbHOCTUA, B TOM
yucie CBsI3aHHBIM C  (U3UKOM M TEeXHUKOW, YMeHHe COBepllaTh
0CO3HaHHBINA BBIOOp Oyylieli rpodeccuy v peanr30BbIBAaTL COOCTBEHHbBIE
JKU3HEHHbIE T1J/IaHbI;

e TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHMIO W CaMO0Opa30BaHHIO B
obnacty (HY3UKKU Ha TIPOTSHKEHUM BCeM yKU3HHU.

JK0/I0TUYeCKOr0 BOCIIUTAHMS:

e C(hOPMHUPOBAHHOCThL 3KOJIOTUUECKOM KYJILTYPhI, OCO3HaHHWE TJI00a/bHOTO
XapakTepa 3K0JIOTHUeCKHUX TIpo0/ieM;

e TIJIAHWPOBaHHWE W OCYIeCTBIEHUE [eWCTBUM B OKpyXKarwolleh cpefie Ha
OCHOBe 3HaHWMS LieJiel YCTOMUYMBOrO Pa3BUTUS Ue/I0BEUeCTBa;

e paclllpeHUe OIbITa AesTeJIbHOCTA 3KOJIOTMUeCKOM HaripaB/IeHHOCTU Ha
OCHOBE UMEROIIUXCST 3HAaHUM T10 (PH3UKe.

LIeHHOCTH HAayYHOr'0 NMO3HAHMSA:

e C(H)OPMHPOBAHHOCThL MUPOBO33PEHUSs], COOTBETCTBYIOILIET0 COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3NUECKON HayKU;

e 0CO3HaHWE LIEHHOCTHM HAY4YHOM [1eaTeJIbHOCTH, TOTOBHOCTh B MpOLiecce
M3yueHUs (PU3NMKK OCYLIeCTB/ATh TPOEKTHYHD U HCC/Ie[0BaTe/bCKYH
J1eATeIbHOCTh UHAWBUTYa/lbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATBI

Ilo3HaBaTe/IbHBIE YHHBEPCA/IbHbIE yUeOHbIe el CTBUs
ba3oBble jlornueckKue JjefiCTBHA:



CcamMoCTOsITe/IbHO  (OpPMy/MpOBaTh M aKTyaau3uWpoBaTh Ipobsemy,
paccMaTpUBaTh €€ BCeCTOPOHHE;

onpefensTb LeJd AesiTebHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUM UX
JOCTVDKEHUSI;

BLISIBJIATb 3aKOHOMEPDHOCTM UM TIPOTHMBOPeUMsi B pacCMaTpHBaeMbIX
(br3nUeCcKUX SIBIEHUSIX;

pa3pabaThiBaTh TIJIaH peliieHus TIPo6/ieMbl ¢ YUETOM aHaM3a UMeIOLUXCS
MaTepua/bHbIX U HeMaTepUabHbIX PeCypCOB;

BHOCUTb KODDEKTHBbI B [lesiTe/IbHOCTb, Ol[€eHHMBAaThb COOTBETCTBUE
pe3yJsbTaToB Lie/isiM, OLileHUBaTb PUCKU TTOC/IeCTBUH JieiTeTbHOCTY;
KOODAVHUPOBaTh U BBIMOJHATH paboTy B  YCAOBUSIX DPeayibHOTO,
BHUPTYa/bHOTO ¥ KOMOMHHMPOBAHHOTO B3aUMO/EUCTBUSI;

pa3BHBaTh KpeaTUBHOE MbIIIJIEHHE TIPU pPellleHNH >XKU3HeHHBIX ITPo0ieM.

ba3oBbie ucoiaeaoBaTre/1IbCKue IL[EI‘/IICTBI/IHZ

BJIaZIeTh HayuyHOM TePMHHOJIOTHEN, KHOUeBbIMU MOHSATHUSMU U METOJaMHU
bu3rMUeCcKol HayKu;

Bfa/leTh ~ HaBbIKaMHd  y4eOHO-UMCCeloBaTeNbCKOM U TPOEKTHOU
nesTebHOCT B 06mact (pU3MKM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITE/ILHOMY TIOMCKY METOJOB pellleHusi 3ajad (hrU3nueckoro
cojiep>KaHusi, IPUMEHEeHUIO Pa3/IMUHbIX METOJ0B MO3HaHUS;

BJaZIeTh BUAAMM [IeATeJIbHOCTH [0 TOJyUeHHWIO HOBOTO 3HaHUS, €ro
WHTepIIpeTalyy, MpeoOpa30BaHUI0 U TIPUMEHEeHUI0 B Pa3/IMUHBIX YueOHBIX
CUTyalUsIX, B TOM UYHCJe TPU CO3[JaHUM yueOHBbIX TMPOEKTOB B 00/1acTH
(bU3UKY;

BBISIBJISITb TIPUUMHHO-CJ/Ie/ICTBEHHbIe CBSI3U M aKTyaJuM3UpOBaTh 3azauy,
BbIZIBUTaThb TUMOTe3y €& pelleHus, HaXOAUTb apryMeHThl  JJisi
Jl0Ka3aTelbCTBa CBOMX YTBEP)KJEHWM, 3a/laBaThb MapameTpbl U KpUTepUu
pelleHus;

aHa/IM3MpOBaTh TMOJlyueHHble B XO/le pelleHus 3aJaud pe3y/IbTaThbl,
KPUTHUYECKU OLIeHHMBaTh UX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEeHNe B
HOBBIX yCJIOBUSIX;

CTaBUTh U (OPMY/IMPOBATh COOCTBEHHbIe 3a/aud B 0Opa3oBaTebHOM
JesiTe/IbHOCTU, B TOM UMCJie TIPU U3yYeHUU (PU3UKUY;

[laBaTh OLIeHKY HOBBIM CUTYalUsiM, OLIeHUBaTh MPUOOPETEHHBIN OTIbIT;
yMeTb T[1epeHOCUTb 3HaHWs TI0 (QU3MKe B TpPaKTUUeCKyro 006sacTb
JKU3He|esiTeIbHOCTH;

yMeTb UHTerpMPOBATh 3HaHWs U3 Pa3HbIX MpeJMeTHbIX 00J1acTeil;
BBIIBUTATh HOBbIE U/leH, Tpe/ijlaraTb OpUrMHa/IbHbIE MOAXO0/IbI U PellleHus;
CTaBUTh NPOO/IEMBI U 3a/jauu, [JOMyCKatolllye aJibTepHaTUBHbIE pellieHUsl.



PaboTa c uaopmanmeit:

e BJa/leTb HaBbIKAMHU TOJyuyeHUs1 WH(OPMAaLMK (PU3NUEeCKOr0 COfep KaHUs
M3 WCTOYHUKOB pa3HbIX THIIOB, CAMOCTOSTEbHO OCYILeCTBJISAITh TOUCK,
aHa/M3, CUCTeMaTu3alyi0 W MHTepripeTalyio MHQPOpMalLMM pa3/IUUHbIX
BUJIOB ¥ (hOpM Tpe/iCTaB/IeHMS;

e OILIeHUBATh JJOCTOBEPHOCTh UH(pOPMAIUH;

e HCIOJIb30BaTh Cpe/ACTBa UH(POPMAIIMOHHBIX W KOMMYHHUKAL[OHHBIX
TEXHOJIOTMA B  pelIeHWd KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHu3al[MOHHBIX 3aflau ¢ cob/ofeHueM TpebOBaHUM 3PrOHOMUKH,
TEeXHUKA 0e301acHOCTH, TUTHeHbl, pecypcocOepe>keHusi, TPaBOBBIX U
TUUECKUX HOPM, HOPM MHGOPMAaIMOHHON 6e301acHOCTH;

e (CO3/laBaTh TEKCTbI (PM3WUECKOTO COZlep>KaHUsI B pa3IMuUHbIX (hopmarax C
yuéTOM Ha3HaueHWs WHGOpMAlMd W IieJIeBOM ayJUTOpUH, BbIOWpast
ONTHUMasbHYI0 (HOPMY NpeJCTaBleHUsl U BU3yalTnU3aLiUM.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUS:

e OCYIIeCTB/IATb OOIleHWe Ha Yypokax GU3MKM W BO BHE-YPOUHOU
JesiTeIbHOCTY;

e pacro3HaBaTh TMPEANOCLIIKA KOHGMIMKTHBIX CUTyalluii U CMsAr4yaTh
KOH(JIVKTBI;

e Pa3BEPHYTO U JIOTUYHO H3/laraTb CBOIO TOUKY 3peHHsl C HCII0/Ib30BaHUEM
S3bIKOBBIX CPEe/ICTB;

e TIOHMMaTb U  WCMOJb30BaThb  MpeUMyIllecTBAa  KOMaHJHOW U
WHAVBHU/IyaTbHOM paboThI;

e BbIOWpATh TEMATHKy W METOZbl COBMECTHBIX JEMCTBUM C YUETOM OOIIUX
WHTEPeCOB ¥ BO3MOYKHOCTeH KaXk/I0TO uieHa KOJIJIeKTHBa;

e TIPUHUMATb 1[eIM COBMECTHOW [leATebHOCTH, OpraHW30BbIBaTh U
KOODAVHUPOBAaTh [JeHCTBUSI 1O €€ [JOCTMXKEHWID: COCTaB/ATh IJIaH
JeNCTBUM, pacTipe/iesisiTh PO/ C yUETOM MHEHUM yU4aCTHUKOB, 00CYKIaTh
pe3y/ibTaThl COBMECTHOM paboThI;

e OIleHMBAaTh KaueCTBO CBOETO BK/IaJa W KaKJOr0 y4aCTHHWKA KOMaHIbI B
00111t pe3y/bTaT 10 pa3pab0oTaHHBIM KPUTEPHSIM;

e TIpejjlaraTh HOBbIe TIPOEKThI, OlleHHWBaTh H/jeW C TIO3ULIUU HOBHU3HBI,
OpPUTMHATBHOCTH, TIPAKTUUECKOM 3HAUMMOCTH;

e OCYLIECTB/ISAITb TMO3UTUBHOE CTpaTernyeckoe TMOBeJleHWe B Ppa3/IMyHbIX
CUTyal[usiX,  TIPOSIBJIITh ~ TBOPUYECTBO W BooOpakeHWe,  OBITh
WHUIMATUBHBIM.

Pery/1ATHBHBIE YHUBEpPCA/IbHbIE yUeOHbIe eliCTBUs
Camoopranusanus:



CaMOCTOSITEJIbHO ~ OCYLLECTB/IATh  [103HABATe/IbHYHO  [IeSiITe/IbHOCTh B
obnactu (U3MKU ¥ aCTPOHOMHM, BBISIBAATH MpPOOIeMbl, CTaBUTb WU
¢dopmyMpoBaTh COOCTBEHHBIE 33/jauy;

CaMOCTOSITE/IbHO COCTABJISATh IJIaH PeLleHUs] PaCYETHBIX U KaueCTBEHHBIX
3ajiau, TJIaH BBITIOJIHEHUS TIPAKTUYECKOW paboThbl C yUETOM UMEIOIIUXCS
pecypcoB, cOOCTBEHHBIX BO3MOXKHOCTe! 1 TIPeITTIOUTeHHH;

[laBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIMpsiTb ~paMKu yueOHOrO TipeiMeTa Ha OCHOBe  JIMUHBIX
NpeAnoYTeHU!;

ZieflaTb OCO3HaHHBIM BBIOOp, apryMeHTUpOBaTh ero, OpaTh Ha cebs
OTBETCTBEHHOCTH 3a pellleHue;

OLleHUBATb NMPUOOPETEHHBIN OIIBIT;

crocoO6CcTBOBaTh ()OPMHUPOBAHUIO W TIPOSIBJIEHHIO 3PYAULIMM B 00/1IaCcTH
(U3MKH, TOCTOSTHHO TIOBBIIIATL CBOM 0OOpa3oBaTe/bHbIA U KYJIbTYPHBIH
YPOBEHb.

C&MOKOHTPOJIIJ, 3M0l[I/IOHaJIbeIﬁ HHTE/I/IEKT:

JlaBaTh OL|eHKY HOBBIM CUTYalUsiM, BHOCUTh KOPPEKTUBHI B JIeSITe/TbHOCTb,
OLIeHMBaTh COOTBETCTBUE Pe3yJ/IbTaTOB L[e/IsIM;

B/IaJleTb HAaBbIKAMU [103HABATeJbHOU pequieKCMd KaK OCO3HaHUS
COBepIllaeMbIX JIeCTBUH U MbIC/IUTE/IbHBIX MPOLIECCOB, UX Pe3y/IbTaTOB U
OCHOBAHUU;

WCTI0/Tb30BaTh TIPUEMBI  pedIeKCHH [I/I1  OLIEHKW CHUTyallud, BbIOOpa
BEPHOI'0 pelleHus;

yMeTb Ol|€eHWBaTh PUCKU W CBOEBPEMEHHO MPUHUMATh pelleHus T0 X
CHIDKEHHUIO;

MpUHMMaTh MOTHBBI W apryMeHTbl JPyTUX TPy aHa/v3e pe3y/bTaTOB
JlesiTe TbHOCTY;

NIPUHUMATh Ce0sl, TOHMMasi CBOM HeIOCTaTKH M JJOCTOMHCTBA;

NpUHMMAaTh MOTHBBI W apryMeHTbl [Pyrux IIpyd aHa/v3e pe3y/bTaTOB
JesiTe TbHOCTH;

TIPU3HABATh CBOE TTPaBO M MPaBO APYTUX Ha OIIMOKH.

B mpoliecce AOCTWIKEHHs JTMYHOCTHBIX pe3y/bTaTOB OCBOEHHS IPOrPaMMbI 10
bu3Mke 19 YPOBHS cpefHero oOmiero o00pa3oBaHUs y  OOYYarOIIMXCS

COBEepIIIeHCTBYETCS MOLIMOHAJTbHBIM WHTEJIeKT, TIpeITI0/1ar Ao
chopMHPOBaHHOCTh:
e (CaMOCO3HAHHS,  BK/IIOUAIOIIEr0  CIIOCOOHOCTb  TIOHMMAarb  CBOE

9MOIMOHA/ILHOE COCTOSIHUE, BUZIETh HAIlpaB/IeHUs] Pa3BUTHsSI COOCTBEHHOM
3MOIMOHAILHOU C(hephl, ObITh YBEPEHHBIM B cebe;



CcamMOpery/JvpoBaHus, BK/IOUAIOLEr0 CAMOKOHTPOJIb, yMeHWe PYHHMMAaTh
OTBETCTBEHHOCTb 3a CBOE TIOBeJieHHe, CIOCOOHOCTh aZanTHpOBaThCs K
5MOLIMOHA/IbHBIM HM3MEHEHUSIM U TPOSIBJISITh TMOKOCTb, ObITb OTKPBITHIM
HOBOMY;

BHYTPeHHe! MOTHBAaLMH, BK/IIOUAOILleld CTpeMJIeHHe K JOCTYIKEHUIO Le/u
U yCIlexy, ONTUMU3M, UHULMAaTUBHOCTb, YMEHUe [1elCTBOBaTh, UCXOS U3
CBOUX BO3MOXXHOCTEH;

SMIIaTHM, BKJIIOYaloIlell  CroCOOHOCTh TOHMMAThb  SMOLMOHATBHOE
COCTOSIHUE [pPYTUX, YUUThIBaTb €ro TIpU OCYIeCTB/IEHUU OOIIeHus,
CIOCOOHOCTE K COUYBCTBUIO U COTIEPEKHUBAHUIO;

COL[MA/IbHBIX ~ HaBBIKOB, BK/IIOYAIOLIMX  CIIOCOOHOCTH  BBICTPAWBaTh
OTHOLIEHUsT C JPYTMMHU JIOAbMU, 3a00TUTBHCS, TPOSIBAATH WHTEpeC U
pa3peliaTtb KOH(QIUKTHI.

I[NPEAMETHBIE PE3YJIBTATHI

K konily obyuennss B 10 Kiaacce mpegMeTHble pe3y/lbTaTbl Ha YIIyO/JIEHHOM
YPOBHE JI0/DKHBI OTpakaTh CPOPMHUPOBAHHOCTD y 00YUAIOIIUXCST YMEHHI:

MOHUMAaTb pOJb (U3MKA B  SKOHOMHYECKOM, TEeXHOJOTMYEeCKOM,
9KOJIOTUUeCKOM, COLMa/IbHOW W 3THYecKoW cdepax AesiTelbHOCTH
yesioBeKa, poJib U MecTo ()M3MKKA B COBPEMEHHOM HayuyHOW KapTUHe MHPa,
3HaUeHHe OIMCaTe/NbHOM, CUCTeMaTU3UPYIOLel, OObACHUTENbHOW U
MPOTHOCTUYECKOW  (PYHKMM  (U3MYECKOM TeOopuM — MEXaHUKH,
MOJIEKYJIIPHOM (PM3WKK M TePMOJWHAMUKU, POJib (PU3NUYECKOM TeOpuU B
dhopmMrpoBaHUH TIpe/icTaBeHU 0 (hH3UUYecKol KapTUHe MHUpa;

pasMyaTh YCAOBUSI TPUMEHUMOCTA Mofesied (U3MUecKux Tea |
MpOLIeCCOB  (SIBJIeHWH): WHepLuasbHasi CHUCTeMa OTCYéTa, abCOIOTHO
TBEpJOE Te/o, MaTepuajibHasg TOYKa, DPABHOYCKOPEHHOE [BWXEHUeE,
cBOOOAHOEe TmajeHue, abCO/MOTHO ympyras aedopMaiiys, abCOMIOTHO
yrpyroe v abCOIOTHO HEYTIPYTroe CTOJIKHOBEHHs, MO/Ie/TH Ta3a, KUAKOCTU
Y TBEpJOro (KpUCTa/UIMYeCKOro) Tesia, UeaJbHbIM ra3, TOUEUHbIM 3aps/,
OZJHOPOJHOE 3/IEKTPUYECKOe TI0JIE;

pa3MuuaTh YCJOBHUS (TpaHUIlbl, 00/1aCTH) TPUMEHUMOCTH (DU3NUECKUX
3aKOHOB, TOHMMAaTh BCeoOIMi xapakTep (yHAaMeHTaSbHBIX 3aKOHOB U
OrpaHUYeHHOCTb UCII0/Ib30BaHMS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBSICHATH MeXaHWUeCKHWe TIPOLIeCChl U SIBJI€HUS,
VICTI0JIb3ys] OCHOBHbIE TOJIOXKEHUSI U 3aKOHbI MeXaHWKU (OTHOCUTETbHOCTh
MeXaHWYeCKOro [ABWXKeHUs, (OpPMy/bl KMHEMAaTWKU pPaBHOYCKODEHHOTO
OBWKeHUsi, TipeoOpa3oBaHusi ['anuvness /i1 CKOPOCTH U TepeMelleHus],



3aKOHbl HbIOTOHA, NPUHLWII OTHOCUTENBHOCTA ['anusies, 3aKOH
BCEMUPHOT'O TATOTEHUS], 3aKOHbI COXPaHEHUSI UMITY/IbCa U MeXaHUUeCKOU
SHepruu, CBsi3b PabOThl CU/bI C W3MeHeHHeM MeXaHUUeCKOW 3SHepruu,
yCJIOBUS  paBHOBECHS TBEpDAOrO Teja), IPU 3TOM  MCII0JIb30BaTh
MaTemMaTHyecKoe BbIpa)KeHHe 3aKOHOB, yKa3bIBaTh yCJIOBUSA
TIPUMEHUMOCTU (PU3HMUeCcKUX 3aKOHOB: Tpeobpa3oBanuii ['anuiies, BToporo
M TpeTbero 3akOHOB HBIOTOHA, 3aKOHOB COXpaHeHUsI UMITyJ/bCa U
MeXaHW4YeCKOU SHepruM, 3aKOHa BCEMUPHOTO TATOTEHUS;

aHAJTM3UPOBaTh U OOBSICHATH TEIJIOBbIE MPOLIECCh U SIBIEHUS], UCIIOJb3YS
ocHOBHble monoxeHusi MKT ¥ 3aKOHbBI MOJIEKY/SIPHOM (U3UKU U
TepMOJVHAMUKK (CBSI3b [laBJIeHUs] HKJeajlbHOTO Ta3a CO CpefgHeu
KWHETUYeCKOW SHepruel TerJIOBOTO JABW)KEHMS] M KOHLIEHTpallell ero
MOJIeKYJI, CBS3b TeMIlepaTypbl BelllecTBa CO CpeJHeld KWUHETHYeCKOU
SHepruey TerIoBOrO JBW)KEHUSI ero YaCTHL], CBSI3b JjaB/IeHUs] U/ealbHOr0
raza C KOHL|eHTpaliel MOJIeKYyJl KW €ero TeMIlepaTypor, ypaBHEHUe
MenpeneeBa—KiianerpoHa, mNepBbId 3aKOH TePMOJWHAMUKH, 3aKOH
COXpPaHeHUsI SHEePIuM B TeIUIOBBIX MPOL|eCCax), TIPU 3TOM MCII0/b30BaTh
MaTemMaTHyecKoe BbIpa)KeHHe 3aKOHOB, yKa3bIBaTh yCJIOBUSA
NIPUMEHUMOCTH ypaBHeHHs1 MeH/eneeBa—KiianelipoHa;

aHa/IM3UPOBaTh U OOBSACHATH 3/MEeKTpUUeCcKHe SBJIeHUs, HWCII0/Ib3Ys
OCHOBHbI€ TIOJIOXKEHUS] M 3aKOHbI 37IeKTPOJUHAMHUKM (3aKOH COXpaHeHUsI
3JIeKTPUYECKOr0 3apsza, 3aKOH KyioHa, MOTeHLMA/IbHOCTD
3JIEKTPOCTAaTUYECKOr0 TMOJIsl, TMPUHLMWIT CYTepro3uLA  3J1eKTPUUeCKUX
MoJiel, TIPU 3TOM YKa3blBasi yCJIOBUS NMPUMEHUMOCTU 3akoHa KyisioHa, a
TaKKe MPAKTAUeCKU BaKHbIe COOTHOLLIEHWs: 3aKOHbI Oma [ ydacTKa
Lend Y JJig 3aMKHYTOM 3JIEKTPUYEeCKOW Liernu, 3akoH [Dxoysisi—/leHla,
npaBuia Kupxrodga, 3akoHnsl @apajest A1 3/1eKTPoJIn3a);

OMUCHIBATH (PU3MYECKHE TIPOLIeCChl M SIBJIEHUS, UCMOJ/b3ySl BeJTUUYMHBI:
repeMellleHre, CKOPOCTb, YCKOPEHWe, UMITYJ/IbC TeJla U CUCTEMBI TeJl, CUIa,
MOMEHT CW/bl, [JaBJeHue, TOTeHL[Ma/bHas SHeprus, KWUHeTHh4YecKas
SHeprusi, MexaHuueckasi SHeprusi, pabora CWIbl, LIEHTPOCTPeMHUTEeTbHOe
YCKOpeHWe, CUla TsKeCTH, CWjla yIpYyroCTH, CWja TPEeHWs, MOILLHOCTb,
SHeprusi B3aUMOJEUCTBUS Tesa C 3eM/éid BO/M3U €€ TOBEePXHOCTH,
JHeprusi ynpyrod pAedopMaliuv TPY)KWHBI, KOJIMUECTBO TerIOThI,
abcostoTHasi TemriepaTypa Tena, paboTa B TepMOAWHaMUKe, BHYTPeHHsIs
SHEPrusi W/lealbHOTO OJHOATOMHOIO ra3a, paboTa W/easbHOTO rasa,
OTHOCUTeJIbHas BJIAXKHOCTb BO3Ayxa, KII/I wuaeasbHOro TerjioBOro
[BUraTesis; 371eKTPUUYECKOe T10J1e, HATPSDKEHHOCTb 3JIEKTPUYECKOIo MOJIs,
HarpsDKEHHOCTh T10/11 TOUYEYHOrO 3apsiia WM 3apsDKeHHOro Iapa B



BakKyyMeé U B [JUIJEKTPUKe, TMOTeHLHa] 37eKTPOCTaTUUeCcKOro Tious,
pPa3HOCTb  TOTEHLMa/oB,  3JEeKTPOABWXKYyIasg Cula, CWia  TOKa,
HarpspDkeHue, MOIIHOCTb TOKa, 3/JeKTpuYeckas EMKOCTb TIJIOCKOTrO
KOH/IeHCaTopa, COIPOTHBJ/IEHHWE YyyacCTKa Lienu C MO0C/ae[0BaTe/bHbIM U
napaJuie/lbHbIM COeIMHeHWeM Pe3HCTOPOB, SHEPIUs 3/IeKTPUYECKOro IO
KOH/]eHCaTOopa;

OOBSICHSITL ~ OCOOEHHOCTM  TpOTeKaHusi  (U3NUYECKUX  sIBJIeHUM:
MexaHWYeCKoe [IBIKeHHe, TeIUIOBOe [BWKeHWe YaCTHUL] BellecTBa,
TETJIOBOe paBHOBecre, OPOYHOBCKOe aABWKeHHe, Auddy3us, ucrapeHue,
KUTeHWe M KOHZeHCalus, TilaB/ieHre M KpUCTauIh3aLus, HarpaBIeHHOCThb
Tervionepefauu, 3j1eKTpU3aLusl TeJsl, SKBUMOTEHL[MaTbHOCTh TTOBEPXHOCTH
3apsUKEHHOT 0 TIPOBOJHUKA;

MPOBOJUTh UCC/IeJOBaHUE 3aBUCMMOCTH OJHOW (PpU3UUeCKOW BEJTMUHHBI OT
JPYroM C  WCIOb30BaHWEM TIPSIMBIX  W3MEpPeHWUW, TIpU  3TOM
KOHCTPYUPOBaThb YCTAHOBKY, (DUKCHUPOBAaTh pe3y/bTaThl [OTyYeHHOU
3aBUCMMOCTH (U3UUECKUX BeJMUYMH B BHJle TpPaQUKOB C YYETOM
abCOMIOTHBIX MOTPEeITHOCTe N3MepeHUH, [ie/ilaTh BHIBO/IbI TI0 pe3yJibTaTaM
VCC/IeIOBaHNS;

MPOBOJUTL KOCBEHHbIe W3MepeHUs] (U3NUYeCKUX BeIWYMH, TPU STOM
BbIOMpaTh ONTUMAJBLHBIA MeTO[, W3MepeHusi, OlleHUBaTh abCOMIOTHBIE U
OTHOCHUTE/IbHbIE MOTPELIHOCTHU MPSIMbIX U KOCBEHHBIX N3MepeHuH;
MPOBO/IUTH OIBITHI MO MPOBEPKe TMpeJ/I0’KeHHOW TUMOoTe3bl: MIaHUPOBaTh
5KCIIePUMEHT, COOMpaTh IKCIIePUMEHTA/TbHYIO0 YCTaHOBKY, aHa/IM3MPOBaTh
MoJIyYeHHble pe3y/bTaTbl W JenaTh BBIBOJA O CTaTyCe MpeasioKeHHOU
TUNOTe3bl;

cobmoaTh TIpaBwia 6e301acHOTO TPy ia TIpY TTPOBeJeHUM UCC/IeI0BaHU
B paMKax yueOHOTO JKCMepuMeHTa, TIpaKTUKymMa U  yueOHO-
WCCIeIOBATE/IbCKOM W TIPOEKTHOU [JIeATEe/IbHOCTH C MCIO0JIb30BaHUEM
HM3MepUTe/IbHBIX YCTPONCTB 1 1abopaTopHOro 000pyA0BaHMS;

pelllaTb pAacyéTHble 3aZlayd C SIBHO 3aZlaHHOM U HEsIBHO 3a/laHHOU
¢du3nueckor MojieNbI0: Ha OCHOBAaHWM aHa/Iu3a yCJIOBUSI 0O0CHOBBIBAThH
BbIOOp (u3Mueckoi Mozenu, OTBevawlleli TpeOoBaHHSIM  3ajjauy,
NMpUMEHSITh  (POPMYy/ibl, 3aKOHbI, 3aKOHOMEPHOCTU MW  TIOCTYJaThbl
bur3uueckux Teopuld MpPU MCIO0J/Ib30BaHUM MaTeMaTUUeCKUX MeTO/I0B
pelleHurs 3a/iau, MPOBOAUTh PACUEThI HA OCHOBAHWUH UMEIOLIUXCS JAaHHBIX,
aHa/IM3UpOBaTh pe3y/ibTaTbl W KOPPEKTUPOBAaThb METO/bl peIleHusl C
YUETOM TOJTyYEHHBIX pPe3y/IbTaToB;

pelllaTh KauyecTBeHHbIE 3a/laud, TpeOyrolye TPUMeHeHUs 3HaHUM U3
pa3HbIX pa3/iesioB Kypca (PU3MKH, a TaK)Ke UHTerpaluu 3HaHUM U3 IPyTUxX



MpeIMETOB €CTeCTBEHHO-HAayYHOr0 LMK/A: BbICTPauUBaTh JIOTMYECKYHO
L[ENIOYKY pacCy>k/IeHUl C OMOPOM Ha U3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH
1 (busrueckue siBJIeHUS;

WCTIO/Tb30BaTh TeOpeTUYeCKrWe 3HaHUS [ OOBSICHEHHWS OCHOBHBIX
TIPUHIIATIOB PabOThl W3MepHUTE/NbHBIX MMPUOOPOB, TEXHUUECKHUX YCTPOWCTB
Y TEXHOJIOTUYECKUX MPOLIeCCOB;

MPUBOJUTHL TIpUMepbl BK/IaZla POCCUMCKUX M 3apyOeXKHbIX YUEHBIX-
GH3MKOB B pa3BUTHE HayKd, B OOBbsSCHEHHE IIPOI[eCCOB OKPY’KaloI[ero
MUpa, B pa3BUTHe TeXHUKU U TeXHOJIOTUH;

aHa/IM3UPOBATh W OLIEHUBATD MOC/e/[CTBHUSI OBITOBOM W TIPOM3BOZCTBEHHOM
JesITeTbHOCTU UesioBeKa, CBA3aHHOM C (PU3NUeCKUMMM MpoLeccaMu, C
TMO3ULIMN 3KOJIOTHUYECKOH 0e301acHOCTH, MpeiCTaBIeHHH O paliOHaTbHOM
TIPUPO/IOTIONb30BaHUM, a TaK)Ke pa3yMHOM HCII0/b30BaHUU [IOCTVDKEHUM
HayKd W TeXHOJOTUW [ JanbHeHIero pasBUTHS Uel0BeuecKoro
o0111eCTBa;

MIPUMEHSITb pa3/MuHble Croco0bl paboTel ¢ uH(oOpMaluel (pusruecKoro
coflepXKaHusi C MCIOJIb30BaHUEM COBPEMEHHBbIX HWH(OPMAaLIMOHHBIX
TeXHOJIOTUM, TIPU 3TOM MCII0JIb30BaTh COBpeMeHHble WH(MOpPMalMOHHbIe
TEeXHOJIOTMM [iJI TIOWMCKA, TepepabOTKH U TIpefbsiBleHUs YyueOHOW u
Hay4HO-TIONY/ISIPHOW MH(MOPMalM1, CTPYKTYPHUPOBaHUsI U UHTepIIpeTalun
vH(bOpMalLMKM, TOMYYEeHHOU U3 pPa3/MYHbIX HCTOUYHUKOB, KDPUTUUYECKU
aHa/M3MpoBaTh  TOJiydaemMyl0  UWHMOpMaI[Mi0 U OlleHUBaTh  eé
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HaHWM, TaK U Ha OCHOBe
aHa/iM3a CTOUHHKa UH(hOpMalLu;

TIPOSIB/ISITh OpraHu3alOHHbIe u ro3HaBaTe/bHbIe yMeHUs1
CaMOCTOSITE/ILHOTO ~ TIPUOOpeTeHHsI HOBLIX 3HAaHWW B Tpoliecce
BBITIOJTHEHHSI IPOEKTHBIX U yueOHO-HCCIe[oBaTe/IbCKUX paboT;

paboTatb B TPYyINIe C HCIIOJHEHHWEM Ppa3/IAYHBIX COLMAIBHBIX PpOJIeH,
TJIAaHUPOBaTh PaboTy TPYMITbI, paljiOHAIBLHO pPacrpefesisTh AesTebHOCTb
B HeCTaHJApPTHBIX CUTyalUsiX, aZleKBaTHO OL|eHWBAThb BK/aJ KaXK[0ro w3
yUaCTHUKOB TPYIIIHI B peliieHre pacCMaTpUBaeMoi ITpoOJieMbl;

TIPOSIBJIITE MOTHBAL[MIO K Oyayiiei podhecCHoHaTbHON AeTe/TbHOCTH TI0
CreLuanbHOCTAM (PU3UKO-TEXHUYECKOT O TTPO(UIIS.

K konily obyuenuss B 11 Kaacce TipeMeTHbIe pe3y/bTaTbl Ha yT/yOAEHHOM
YPOBHE /I0/DKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00YJarOIIUXCSl YMEHHM:

MOHMMAaTh POJib (U3MKK B  SKOHOMMUUYECKOH, TeXHOJOTHYeCKOu,
COLIMA/IBHOM M 3TUYEeCKOUM cdepax AesiTelbHOCTA Yel0BeKa, POJib U MECTO
(GU3MKM B COBpPEMEHHOW HayuyHOW KapTMHE MHWpa, pPOJib aCTPOHOMUU B
MpakTUUeCKOM JIeiTeJIbHOCTA YeslOBeKa W Ja/JibHEUIeM Hay4HO-



TeXHUYECKOM pa3BUTHUM, 3HaUEHHEe OIKMCaTelbHOM, CUCTEMaTU3UPYIOLIEH,
00BSICHUTE/TLHOM M TPOTHOCTHUECKOW (GYHKIUNM (PU3NUecKoil Teopuu —
3/IeKTPOJMHAMUKH, CIeLdaJIbHOM TeOpUU OTHOCHUTETbHOCTHU, KBAHTOBOU
¢u3uky, posb (U3NUecKor Teopur B (GOPMHPOBAHUMU Tpe/CTaBAeHUN O
bH3MUeCKOM KapTHHe MHpa, MeCcTo (hU3NUecKoil KapTHUHBI MHpa B 001ijeM
pSily COBPEMEHHBIX eCTeCTBEHHO-HayUHbIX MPeJCTaB/AeHUM O PUPO/JE;
pasMyaTh YCAOBUSI TMPUMEHUMOCTU MoJesied (U3MYecKUx Tel |
MpOLIeCCOB  (SIBJIEHWM): OJHOPOJHOE 3JIeKTPUYeCKOe U  OJHOPOJHOE
MarHUTHOE TI0JIsl, TapMOHHWYeCKHe KojiebaHus, MaTeMaTHUeCKHUi MasTHUK,
ujieanbHbId TIPY>KUHHbIA MasiTHUK, TapMOHWYECKHe BOJIHbBI, HW/leanbHbINA
KosiebaTe/IbHbIN KOHTYD, TOHKas JIMH3a, MO/ie/iell aToMa, aTOMHOT0 si/ipa U
KBaHTOBOI MO/Ie/li CBeTa;

pa3nuuaTh YyCJIOBHUS (TpaHUIlbl, 00/1IaCTH) MPHUMEHHUMOCTH (PU3NUEeCKUX
3aKOHOB, TIOHMMaThb BCeoOImui XapakTep (pyHZamMeHTa/JbHBIX 3aKOHOB U
OrpaHUYeHHOCTh MCI0J/Ib30BaHKsI YaCTHBIX 3aKOHOB;

aHa/IM3UPOBaTh M OOBSCHATH 37IeKTPOMAarHUTHbLIE TIPOLIECChI U SIBJIEHUS,
WCIO/Ib3ysi OCHOBHbIE TIOJIOXKEHUSI U 3aKOHBbI 3JIEKTPOAWUHAMUKU U
CHeLaJbHOM ~ Teopud  OTHOCUTENBHOCTM  (3aKOH  COXpaHeHust
3JIEKTPUUYECKOro  3apsza, cuiaa Awmmepa, cwia JlopeHia, 3akoH
/IEKTPOMarHUTHOW ~ WHAYKUMM, npaBwio  JleHna, c¢Ba3p  I/IC
CAaMOMHJAYKLIMM B 3JIeMeHTe SJIeKTPUYeCKOM 1[efd CO CKOPOCThIO
W3MeHeHus1  CUJbl  TOKa,  IIOCTYyJaThbl  Crel[da7bHOW  Teopuu
OTHOCUTEIbHOCTU DWHILITENHA);

aHaJ/IM3UPOBaTh W OOBSACHATH KBAHTOBBIE MPOIIECCHI U SIBJIEHUS, UCTIO/B3YS
MO/IO’KeHUs ~ KBAaHTOBOW  (Pu3uKu  (ypaBHeHHMe  OWHINTEeWMHa /1S
doToadbdekra, TmepBbIi W BTOpPOM TIOCTy/naThl bopa, NpUHIMUII
COOTHOILIEHUsS] HeorpefenéHHOCTel ['elizeHOepra, 3akOHbI COXpaHEHUS
3apsiZloBOr0 U MacCCOBOT'O UMCesT M SHEPruM B SiZIEPHBIX peaklHsX, 3aKOH
Pagr0aKTUBHOIO pacrnaja);

OMUCHIBATh (PU3HMUYECKHe TIPOLleCChl M SIBJIEHUS, UCMOJIb3ysl BeJMUYUHbI:
HarpsHDKEHHOCTh 3JIEKTPUUYECKOT0 T10JIsl, TOTeHL[Ma 3/1IeKTPOCTaTUueCKOro
MoJis, pPa3HOCTb TOTEHLMAOB, 3/eKTPOABIKYIIAs CWla, WHAYKLHUS
MarHuTHOTO TIO/ISl, MarHUTHBIA TOTOK, CWia AMIiepa, WHAYKTUBHOCTD,
3/IeKTPOABIKYIllasi CWla CAMOWHAYKI[MW, SHEepPrusi MarHUTHOTO TI0Jist
MPOBOJJHMKA C TOKOM, PpeJIAITUBUCTCKUN WMITYJ/bC, TIOJHasi SHeprus,
SHEepPrusi TIOKOs CBOOOJHOM UYACTHIbI, SHEPTUS W HMITYJbC (DOTOHA,
MacCoBOe YUCJIO U 3apsifi si/ipa, SHeprusi CBSI3U APa;

OOBSACHATH  OCOOEHHOCTH  TIPOTEKaHUS  (U3UUYECKUX  SIBJIEHHI:
3/IeKTPOMarHuTHasi MUHAYKIYs, CAMOMHAYKIIUSI, Pe30HaHC, UHTep(epeHLus



BOMH, JAudpakUus, JUCIepCUsi, T[I0JHOe BHYTDEHHee OTpa’KeHUe,
doTo3nekTpuueckuii 3ddekt (dbotosdderT), anbda- u OeTa-pacmazbi
sfep, ramMma-usjiyueHue sifiep, (pusnuyeckyde TPUHLMIBI CIIEeKTPaJbHOTO
aHasm3a v paboThbI Jla3epa;

orpeJieNIsiTh HaripaB/ieHUWe WHAYKIMA MarHUTHOTO TI0Jisi TIPOBOJIHUKA C
TOKOM, CUJIbl AMriepa U Cuiibl JIopeHliia;

CTpouTh U300pa)keHre, CO3ZjlaBaeMoe TJIOCKMM 3epKajioM, TOHKOM JIMH30M,
1 PACCUMTBLIBATh €r0 XapaKTepUCTUKUY;

MIPUMEHSITh OCHOBOTIOJ/IaTaloIe aCTPOHOMUYECKHe TOHSITHS, TeOpUU U
3aKOHbI /I aHaau3a U O0bSICHeHWs  (U3WUYECKHUX  ITPOIL[eCCOB,
MPOUCXOASIIMX B 3BE3JaX, B 3BE3JHBIX CUCTEMaX, B MeXIaJaKTU4eCKOU
cpefie; ABWKeHUs1 HebeCHBIX TeJl, IBOJIIOLIMHI 3BE371 U BceneHHOM;
MPOBO/JIUTh UCC/Ie[JOBaHHEe 3aBUCUMOCTeN (PU3NUeCKUX BeIUUHMH C
WCIIO/Ib30BaHWEeM TIPSIMbIX HW3MepeHWi, TIpU 3TOM KOHCTPYUPOBAaTh
YCTaHOBKY, (PUKCHpPOBaThb pe3y/bTaTbl T[OTYYEHHOU  3aBUCHMOCTH
dbu3nueckux BeMUUMH B BHe TpapukoB C Y4ETOM abCOJFOTHBIX
MOTPEeIIHOCTed  M3MepeHWl, [JeaTb BbIBOAbI 1O  pe3ysbTaTram
MCCIeJOBaHMUS;

MIPOBO/IUTh KOCBEeHHble W3MepeHUsi (U3UUeCKUX BeIMYMH, TIPU 3TOM
BbIOMpaTh ONTUMAJIBHBIA METO[, M3MepeHusi, OljeHUBaTh abCOMIOTHBIE U
OTHOCHUTe/IbHbIE MOTPELIHOCTHU MPSIMbIX U KOCBEHHBIX N3MepeHuH;
TIPOBO/IUTh OTIBITHI TI0 TIPOBEPKE TMpe//I0XKeHHOM TUIOTe3bl: TJIaHUPOBATh
9KCTIePUMEHT, COOMpaTh SKCIIEPUMEHTAIbHYI0 YCTaHOBKY, aHAaTM3HPOBaTh
Mo/iydeHHble pe3y/bTaThl U JieflaTh BBIBOJ, O CTaTyce Tpe//I0’KeHHON
TUNOTe3bl;

OMUCHIBATh METO/bI MOTyYeHUs] HayUHbIX aCTDOHOMUUECKUX 3HaHWM;
cobsrofaTh TIpaBUsia 6€30MacHOro TPy/a MPHU MPOBeeHUH HCC/Ie0BaHUM
B paMKax yueOHOro 9JKCIepUMeHTa, IIPpaKTHKymMa U  ydeOHO-
MCC/IeIOBAaTe/IbCKOM W TIPOEKTHOU [1eATe/TbHOCTHM C UCI0J/Ib30BaHUEM
HM3MepUTe/IbHBIX YCTPONCTB 1 1abopaTopHOro 000pyA0BaHMS;

pelllaThb pacyéTHble 3aZlaud C SIBHO 3aZlaHHOM U HEsIBHO 3a/laHHOU
¢u3nueckoil MofeNbl0: Ha OCHOBAaHUM aHa/lM3a YC/IOBUSI BBIOMpATh
bu3nUecKre MOZe/Id, OTBeYaroIiie TpeOOBaHUSM 3a[jaud, MPHUMEHSITh
dbopMyibl, 3aKOHBI, 3aKOHOMEPHOCTU U TOCTY/aThl (PU3NUECKUX TEeOPU
MpU  WCIO/b30BAaHWM MaTeMaTU4YeCKMX MeTOZOB pellleHus]  3ajad,
TIPOBO/IUTH PACUETHI HA OCHOBAaHWY UMEIOIINUXCS JAaHHBIX, aHA/IM3UPOBATh
pe3y/bTaTbl 1 KOPPEKTHPOBAaTh METO/IbI PellleHUs] C YUETOM TI0/TyUeHHbIX
pe3y/IbTaToB;



pelllaTh KayecTBeHHbIe 3aZlaud, TpeOyrolue TpUMeHeHUs 3HaHWM U3
pasHbIX pa3/iesioB Kypca (PU3MKH, a TaKKe UHTerpaluu 3HaHUW U3 IPYTUX
MpeIMETOB €CTeCTBEHHO-HAyUHOI0 I[MK/a: BbICTPAUBaTh JIOTUUECKYIO
L[e[TIOYKY PacCy>XIeHUM C OMOPOX Ha U3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH
U (r3udeckue siBJIeHus;

WCTIOJ/Ib30BaTh TeopeTUuYecKrWe 3HaHUsl [/ OObSICHEeHWs OCHOBHBIX
TIPUHLIUIIOB PabOThl W3MepUTe/bHBIX NMPUOOPOB, TEXHUUECKHUX YCTPOWCTB
Y T€XHOJIOTUUYECKUX MPOL[eCCOB;

NIPUBOJUTL TIPUMEPHI BK/IaZla POCCUMCKUX U 3apyOeXKHbIX yUEHBIX-
GH3UKOB B pa3BUTHe HayKd, B OOBsSCHEHHE TIPOI[eCCOB OKPY’KaroI[ero
MHpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTUY;

aHa/IM3UPOBaTh U OLIEHWBATb MOC/e/[CTBUSI OBITOBOM U TIPOM3BO/CTBEHHOMN
JesiTeTbHOCTU UejioBeKa, CBS3aHHOM C (U3UUeCKMMH TpoljeccaMu, C
TIO3UIWM 3KO0JIOTHUYeCcKOol 0e30T11acHOCTH, MPe/ICTaB/IeHHH O palrjioHaTbHOM
MPUPOZOTIOIb30BaHNUM, @ TaKKe pa3yMHOM HCII0/1b30BaHUU [IOCTVDKEHUU
HayKl W TEeXHOJOTUMW [Jid [JadbHe’Ilero pas3BUTHS Uel0BeuecKoro
o0111eCTBa;

TIPUMEHSTb pa3/MuHble Criocobbl paboTel ¢ MH(opManmel (Gu3ruUecKoro
co/lepXKaHusi C  MCIOJIb30BaHUEM COBpPeMeHHbIX HWH(MOPMallMOHHBIX
TEeXHOJIOTUM, TIPU 3TOM MCII0J/Ib30BaTh COBpeMeHHble WH(MOPMAalMOHHbIe
TeXHOJIOTUM [Ji TIOWMCKa, TepepabOoTKM W TpefbsiBieHUs yuyeOHOU u
Hay4HO-TIONY/ISIPHOM MH(MOPMaIK, CTPYKTYPHPOBaHUSI U UHTepIpeTalivuu
vHbOpMaIMK, TIOMYy4YeHHOW W3 Pa3/MUHbIX HCTOUYHUKOB, KPUTUUYECKU
aHa/M3MpoBaTh  TIOJiydaemMyr0  UWHGMOpMaI[MI0 U OIleHUBaTh  eé
JIOCTOBEPHOCTh KaK Ha OCHOBE WUMEIOIIUXCSl 3HaHWM, TaK U Ha OCHOBE
aHa/iM3a UCTOUHMKA UH(POPMaLIUU;

TIPOSIB/ISITh OpraHu3aliOHHbIe u r03HaBaTe/IbHbIe yMeHUsI
CaMOCTOSITEJILHOTO ~ TIPUOOpeTeHHsI HOBLIX 3HaHWHA B IIpoliecce
BBITIOJTHEHUSI TIPOEKTHBIX U yueOHO-HCCieoBaTe/IbCKUX PaboT;

paboTaTh B TpyMIe C WCIIOJHEHWeM pa3/IMUHBbIX COLMA/IbHBIX DPOJIeH,
TJIAaHUPOBaTh PaboTy TPYMIIbI, pal[MOHAIBLHO PACIpeesisiTh AeaTeTbHOCThb
B HeCTaHJapPTHBIX CUTYallUsiX, aZleKBaTHO OI|eHMBaThb BK/aJ KaXK/0ro W3
YUaCTHHUKOB TPYIIIHI B pellleHre pacCMaTPUBaeMOM TTPO0IeMbI;

TIPOSIBJIITE MOTHBALIMIO K Oyayiiei mpodhecCHoHaIbHON AeSITe/TbHOCTH TI0
CreLa/IbHOCTSIM (DU3UKO-TeXHUUeCKOT0 TIPOdu/Is.



TEMATNYECKOE IVNTAHUPOBAHUE
10 K/IACC

Ko/muecTBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3jeioB U TeM (mudposbie)
Koutposibabie IIpakTnyeckue
n/n NporpaMmsbI Bcero oOpa3oBaTe/IbHBIE
padoThI padoThI
pecypchl
Pasaen 1. HAYUYHBIN METO/I IIO3HAHUS ITPUPO/IbI
. ®LIMOP
1.1 Hayunbiy MeTo/ 1o3HaHus IPUPO/bI 6 http:/fcior.edu.ru
Wtoro no paspeny 6
Pazgen 2. MEXAHUKA
®LIMOP
21 Kuremaruika 10 1 http://fcior.edu.ru
®LIMOP
2.2 Aunammia 10 http://fcior.edu.ru
) ®LIMOP
2.3 CraTuka TBEp0ro Tena 5 1 http:/fcior.edu.ru
dLONOP
24 3aKOHbI COXPaHEeHVsl B MeXaHUKe 10 1 LMo .
http://fcior.edu.ru
Wroro no paspeny 35
Pa3pen 3. MOJIEKYJIIPHASA ®U3NKA U TEPMOJJMUHAMUKA
. ®LIVOP
3.1 OCHOBBI MOJIEKY/IIPHOKUHETUYECKON TeOprHr 15 1 hito-/fcior.edu.ru
OLIMOP
3.2 TepmopuHamuka. TernioBele MallIMHbI 20 1 htt:/fcior.edu.ru
3.3 ArperaTtHble COCTOsIHUA BelllecTBa. da3oBble 14 1 GLIOP

http://fcior.edu.ru




repexo/ibl

Wtoro no pazgeny 49
Paspen 4. OJIEKTPOJJUHAMUKA
®LINOP
4.1 OneKTpruyecKoe moJsie 24 http://fcior.edu.ru
4.2 [TocTOSTHHBIM 3/1IeKTPUUYECKUM TOK 24 CDHHO}.)
http://fcior.edu.ru
®IIOP
4.3 ToKHU B pa3/InuHbIX Cpefax 6 http:/fcior.edu.ru
Wtoro no paspeny 54
Pasaen 5. ®DU3NYECKUN ITIPAKTUKYM
. OLIOP
5.1 PuU31UeCKU NPaKTUKYM 16 16 htt:/fcior.edu.ru
Wroro no paspeny 16
PesepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




11 KJTACC

KonunuecTrBo uacos JJ/IeKTPOHHbIE
HaumeHoBaHue pa3/je/ioB U TeM (mudpossbie)
Ne n/nt KontpoibHbie IIpakTHyeckue
NporpaMMsbI Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pazpgen 1. JIEKTPOJUHAMUMKA
®LIMOP
1.1 MaruuTtHoe noJie 14 http:/fcior.edu.ru
®IOP
1.2 OJIeKTpOMarHUTHast UHAYKLIUS 13 1 htt:/fcior.edu.ru
Nroro no paspeny 27
Pa3pen 2. KOJIEBAHUS 1 BOJ/IHbBI
2.1 MexaHWuecKue KojaebaHust 10 CDHMOI.)
http://fcior.edu.ru
dLONOP
2.2 OneKTpoMarHuTHBIE KoJiebaHust 15 Mo .
http://fcior.edu.ru
MexaHWuecKue 1 3JIeKTPOMarHUTHbIE OLINIOP
2.3 10 1 .
BOJIHBI http://fcior.edu.ru
®IOP
24 Onruka 25 1 http:/fcior.edu.ru
Ntoro no pazgeny 60
Pasaen 3. OCHOBBI CIIEIIMA/TbHOM TEOPUM OTHOCUTE/JIBHOCTHU
®LIMOP
3.1 Ocroet CTO > 1 http:/fcior.edu.ru
Uroro nio pasgeny 5

Pa3pen 4. KBAHTOBASA ®PU3NKA




PLINIOP

4.1 Kopnycky/isipHO-BOIHOBOM Ayaiv3m 15 htto:/fcior.edu.ru
®LNOP
4.2 Pu3nika aroma > http://fcior.edu.ru
43 @du3MKa aTOMHOI0 fi/ipa ¥ 3/IeMeHTapHbIX 5 OLINIOP
) YaCTHI] http://fcior.edu.ru
Wtoro no paspeny 25

Paspen 5. 9JIEMEHTBI ACTPOHOMHMU 1 ACTPOPU3INKHN

®LIMOP
5.1 O/1eMeHThbI aCTPOHOMMH U aCTPOMU3UKU 12 http:/fcior.edu.ru
Wtoro no paspeny 12
Pasaen 6. ®DU3NUYECKUN ITIPAKTUKYM
. OLIMOP
6.1 Pu3nUeCcKUM MpakTUKyM 16 16 http:/fcior.edu.ru
WNtoro no paspeny 16
Paszgen 7. OBOBITAIOIIEE IIOBTOPEHUE
CucremaTH3alsi ¥ 00001IeH1e
IpeIMETHOI'O COZiep>KaHus U OIbITa OLINIOP
7.1 ) 15 .
JesiTe/IbHOCTH, TIPUOOPETEHHOTO MPH http://fcior.edu.ru
y3ydeHnu Kypca ¢usuku 10 — 11 kyaccos
Wroro no paspeny 15
Pe3sepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16
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