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[lnanupyeMble pe3yIbTaThl 0CBOEHUS yuebHOTO npeagMeTa «Pusnka» Ha
YPOBHE CpeiHero o61ero 06pa3oBaHus

(yrny61€HHBIN YPOBEHB) 10
JIn4HOCTHBIE pe3yIbTaThbl 10
MeTanpezsMeTHbIe pe3yabTaThbl 12
[IpeaMeTHBIe pe3yIbTaThl 15
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Copeprkanue ydye6Horo npeameta «Ousnka»
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11 knacc 35
TeMaTH4yecKoe IJITaHUPOBaHUE 47
10 ksacc (170 4) 47
11 ksacc (170 4) 63
[TOACHHUTEJIbHAA 3ATIUCKA

JaHHad nporpaMMa omnpejesisieT 06s3aTe/IbHOe NpefiMeTHOe CojepKa-
HUe, YCTaHABJMBAET pacnpesiesieHre y4eGHbIX YacoB 10 TEMAaTHYECKUM
pasjesaM Kypca ¥ peKOMeHAyeMyl 0C/e/l0BaTeJbHOCTb U3YYeHUs TeM
Y pa3/ieJioB y4ebGHOro npejMeTa C y4éToM MeXIpPeJIMeTHbIX
Y BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKM y4eGHOro Mpolecca, BO3PACTHBIX
ocobeHHOCcTel obyyaromuxcd. [IporpamMmma AaéT npejcTaBjieHUe O LieJsX,
COJZlep’KaHMH, 00LIed CTpaTerud oOydeHHs, BOCIIMTAaHUSI U pa3BUTHUsS 00y-
YaloLMXcs CpeJcTBaMHu y4yebHoro npeaMera «PH3uKa» Ha yriay6J1E6HHOM
YDPOBHe.

HUzyyenue kypca ¢usuky yriy6aEHHOrO YPOBHSA [103BOJISET peanlrn30BaTh
3aJja4M podeccoHaIbHON OpUEeHTaLMK, HallpaBJieHo Ha Co3/laHue YCI0BUH
JUIs1 TIPOSIBJIEHUS] CBOMX MHTeEJJIEKTYaJbHBIX W TBOPYECKUX CIOCOGHOCTEH
KaXK/IbIM y4all[MMCsl, KOTOpble He0OX0AUMBI 111 IPOJ0JKEHHUS 06pa30BaHuUs



B BBICIIMX Y4eGHbIX 3aBeJEHHsX M0 Pa3IMYHbIM (QU3UKO-TEXHHYECKUM
Y MHXXEHEPHBIM CIENUABbHOCTSIM.

B mporpamme omnpefensiloTcs IJIAHUPYEMble Pe3ysbTaThl OCBOEHHS
Kypca ¢U3UKU Ha YPOBHE CpeJHEr0 0061ero o6pa3oBaHUs: JUYHOCTHEIE,
MeTanpeJMeTHble, NpeaMeTHble (Ha yray6JéHHOM ypoBHe). Hay4yHo-
MEeTOJ0JIOTUYECKOU OCHOBOH JUISt pa3paboTKHU TpeGOBaHUM
K JIMYHOCTHBIM, MeTanpeAMETHbIM U IpeAMETHbIM pe3yJbTaTaM o06y-
YaIOIMXCS, OCBOUBIIUX MPOrpaMMy CpeJHero obuiero o6pasoBaHHUsl Ha
yIJIy6JEHHOM YPOBHE, IBJISIETCS CUCTEMHO-A,eITEbHOCTHBIA MOJXO0/.

[IporpaMmma BKJ/IIOYaET:
IJIaHUpPyeMble pe3y/bTaTbl OCBOEHUS Kypca GU3UKHU Ha yray06-JIEHHOM
YPOBHE, B TOM YHCJIE IPeMETHbIE PE3YJIbTATHI 0 rojilaM 06yueHus;
cofiepkaHue yueOoHoro npeaMeTra «PUsuka» 10 roZjaM 00y4eHHUs;
NpHUMepHOe TeMaTH4YeCcKoe IJIAHUPOBaHUE C YKa3aHHWeM KOJIM4ecTBa 4a-
COB Ha U3y4YeHHE KAK/JOH TeMbl U IPUMEPHOH XapaKTePUCTUKOH yueo-
HOU JleATeJIbHOCTH YYallMXCe, peaJu3yeMou IpU U3Y4YeHUH ITUX TeM.
[IporpaMMa nMeeT NPpUMEPHBIN XapaKTeP U MOXKET 6bITh UCI0JIb30Ba-
Ha yYuTeasIMU QU3UKHU JJI1 COCTABJIEHHS CBOMX Pabo4yuX NPOrpaMm.
[IpuMepHas pa6oyass mporpaMMa He CKOBBIBaeT TBOPYECKYI0 MHHUI[HAA-
TUBY Y4YWTeJlell U NpejoCTaBJisseT BO3MOXKHOCTU AJI peajv3aliMyd pas-
JINYHBIX METOANYECKUX NOAX00B K IPEeNoJaBaHUI0
¢usukM Ha yriay6JEHHOM YpOBHE NPH YCJIOBHUM COXpaHEHHUsI 0653aTesb-
HOM 4acTH cofiep:kaHUsA Kypca. KosndecTBo 4acoB B TeMaTU4YeCKOM ILJIa-
HUPOBAaHUU Ha U3y4YeHHE KaXKJON TeMbl fBJSAETCS OPUEeHTHPOBOYHBIM U
MOJKEeT ObITb U3MEHEHO KaK B CTOPOHY YMEHbIIEHHs], TAK U YBEJUYEHUS B
3aBHCHMOCTH OT peaIu3yeMbIX MeTOAUYECKUX MOAXOA0B U YPOBHA MOJ-
FOTOBJIEHHOCTH y4allUXCs.

OBIIAA XAPAKTEPUCTHUKA YYEEHOTI'O ITPEIMETA «®U3HUKA»

dusnka Kak Hayka o HauboJsiee OGIIMX 3aKOHAX MPHUPObI, BBICTYIAst
B KauyecTBe y4eGHOro mpeAMeTa B IIKOJIE, BHOCUT CyIleCTBEHHBIH BKJIAJ
B CUCTEMY 3HaHMH 06 okpyxawuieM mupe. [IKoabHBINA Kypc U3NKU —
CHUCTEMOO0OPA3YIIUH /IS eCTECTBEHHO--HAyYHbIX YYE€OHBIX ITPEJMETOB,
MOCKOJIbKY pU3NYeCKHe 3aKOHBI JIeXKaT B OCHOBE IIPOLECCOB U SIBJIEHUH,
W3y4YaeMblX  XUMMEH, 6uoJsiorvuew, ¢dusndeckon reorpadpuei
¥ acTpoHoMuel. Ucnosb30BaHWe U aKTUBHOE NMpUMeHeHHe PU3NIecKux
3HAHUH oNpejesin/I0 XapaKTep U 6ypHOe pa3BUTHe Pa3HOOOPA3HBIX TeX-
HoJIOru# B chepe 3HEPreTHUKH, TPAHCIOPTA, OCBOEHUS KOCMOCa, MoJyye-
HHUs HOBBIX MaTepHaJIoB C 3aJJaHHBIMU CBOHCTBaMHU U Jp. UsydyeHue ou-
3MKM BHOCUT OCHOBHOM BKJ/ajZ B pOpMHpPOBaHHE eCTeCTBEHHO-Hay4yHOU
KapTUHBI MMpa yyaliuxcs, B GOpMHUpPOBaHHE YMEHUH NpHMEHATb Hayy-
HbIJ MeTO/; IO3HAHHUA [TPU BbIIIOJIHEHUU UMU y4eOHBIX UCCIeJ0BaHUM.



B ocHOBY Kypca ¢U3UKHU cpeiHEN LIKOJIbI NOJIOXKEH psiJ| UJleH, KOTopble
MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSs.

Hoes yesnocmHocmu. B cOOTBETCTBUM C HEH KypC SIBJSETCS JIOTUUECKU
3aBepINEHHBIM, OH COJIEPXKUT MaTepuaJ W3 BCeX pasziesoB GU3HKHY,
BKJIIOYAEeT KaK BONPOCHI KJIAaCCUYECKOM, TaK U COBpeMeHHONW QU3UKHU.

Hoes ceHepaiuzayuu. B coOTBETCTBUM C HEW MaTepuas Kypca ¢pusu-
KU 00'beIMHEH BOKPYT GU3UYECKUX Teopud. Beaymum B Kypce siBJIseTCSA
dopmupoBaHHe IpeJCTaBJIeHUN O CTPYKTYPHBIX YPOBHSIX MaTepuH, Be-
1leCcTBe U N0JIe.

Hoes eymaHumapu3zayuu. Eé peanvszanus npejnosaraeT MCI0Jb30-
BaHME TYMAaHUTApHOrO0 MNOTEHIMajJa (QU3NYEeCKOW HAyKH, OCMBICIEeHHE
CBSI3M  pa3BuUTUA  QU3MKM  C pa3BUTHEM  OOILECTBA3, A TAKKe
C MUPOBO33pEHYECKUMH, HPABCTBEHHBIMH U 3KOJOTHUYECKUMHU IpobJe-
MaMH.

Hdes npukaadHoii HanpaeaeHHocmu. Kypc ¢usuku yriy6aéHHOTO
YPOBHSI NpeAroJaraeT 3HAaKOMCTBO C LIMPOKUM KPYTOM TeXHUYECKHUX
Y TEXHOJIOTUYECKUX TNPUJIOKEHUH HU3Yy4YeHHBIX TeOpUH U 3aKOoHOB. [Ipu
3TOM  pacCMaTpUBAKTCI Ha YpPOBHE  OOLIMX  IpeACTaBJIeHUH
Y COBpeMeHHbIe TEXHUYECKHE YCTPOUCTBA U TEXHOJIOTHH.

Hoes 3ko0102u3ayuu peannsyeTcs NoCpPeJCTBOM BBEIEHUS 3J1EMEHTOB
coZlep>KaHusl, MOCBSIIEHHBIX 3KOJIOTHYECKUM INPO6JeMaM COBpPEMEHHO-
CTH, KOTOPBIE CBSA3aHbI C Pa3BUTHEM TEXHHUKU U TEXHOJIOTHUH, a TaKXe 06-
CYyXK/AeHUs npo6JieM paLMOHATBHOTO NPHUPOJOT0JIb30BaH U
Y 9KOJIOTUY€ECKOH 6€30MacHOCTH.

OcBoeHHe cofiepKaHHUSI NMPOrpaMMbl IOCTPOEHO HA MPUHIMIAX CHC-
TEMHO-/1esITEeJIbHOCTHOr0 noaxoja. Jlisi GU3MKK peasu3anusi 3TUX NPUH-
I[MIIOB 6a3MpyeTCsl Ha UCI0JIb30BAaHUU CAMOCTOSITEJIbHOI'O 3KCIIEPUMEHTA
KaK MOCTOSHHO eHCTBYyIoIero ¢pakTopa yuedoHoro npoiecca. [is yriay6-
JIEHHOTO YPOBHSI — 3TO CHCTEMa CaMOCTOSITEJbHOI0 YYEHUYECKOro 3KC-
NepHMeHTa, BKJIYalIlero GpoHTa bHble yYY€eHUYECKHE ONBITHI IPU U3Y-
YeHUHU HOBOTO MaTepHaJa, JabopaTopHble pa6oThl U PaboOThI MPAKTUKyMa
B BU/Ie UHTErpauyH paboT NpaKTUKyMa B CHCTEMY JIabOpaTOpPHBIX paboT,
KOTOpbIe NMPOBOJSTCS B IpolLiecce U3yYeHUs pasjesa (TeMbl) U B KOHILE
rojia o6o6marmuM HabopoM paboT. [Ipu 3ToM noj paboTaMu NPAKTHKY-
Ma MOHHMMAeTCsl CAMOCTOSITEJbHOE HCC/e/loBaHNe, KOTOPOEe MPOBOJUTCS
M0 PYKOBO/ICTBY CBEPHYTOr0, 0600LEHHOr0 BH/a 6€3 MOIIaroBod WHCT-
PYKLUH.

Bei60Op TeMaTHKH JJI1 3TUX BUJOB YYEHUYECKUX MPAKTUIECKUX PaboT
OCYLIeCTBJIAJICA Y4aCTHUKaMHU 06pa3oBaTeJbHOIO Ipolecca UCXOAS U3
0COBeHHOCTEH MOYPOYHOro IJIAaHUPOBAHHUS W OCHAllleHUs KabuHeTa Qu-
3uKU. [Ipu 3TOM oGecneynBaeTcs OBJaJieHHe 06YJYaIOIUMUCI YMEHUAMU
NPOBOAUTD NpsIMble U KOCBEHHble U3MepeHUs], UCCJIe/JOBaHUs 3aBUCUMO-
cTell pU3MYECKUX BEJIMYMH U IOCTAHOBKY ONBITOB 110 POBepKe MpeAsio-
YKEHHBIX TUIIOTE3.



Bosiblioe BHYMaHUe yessieTcsl pelleH 0 pacyéTHbBIX U KayeCTBEHHbIX
3aza4. [Ipu 3TOM /151 pacyéTHBIX 3a/a4 IPUOPUTETOM SBJSIOTCA 3aa4U
C IBHO 33/JaHHOW Y HEesIBHO 33/laHHOM (QU3NYECKOW MO/Iesbl, M03BO-
JISTIOIMEe TIPUMEHATh U3y4YeHHble 3aKOHbI M 3aKOHOMEPHOCTU KaK M3 OJI-
HOTO pasjiesia Kypca, Tak U UHTerpupys NpUMeHeHHe 3HaHUH U3 pa3HbIX
pa3zesioB. [l/1sl KaueCTBEHHBIX 33/ia4 IPUOPUTETOM SIBJISIIOTCS 33laHUA Ha
00bsiCHeHHWe / TIpe/iCKa3aHHEe MPOTEKAaHUSA QU3UYECKUX SBJIEHUHU
Y IPOIECCOB B OKPYXKAIOLIeH KU3HH, TPebOywlue BbIOGopa GU3UUECKOU
MOJIeJIU LISl CUTYalliU IPAKTUKO-OPUEHTUPOBAHHOI'0 XapaKTepa.

B coorBercTBHM c Tpe6oBanusMu PrOC COO k mMaTepuasbHO-
TEXHUYECKOMY O06eCledeHHI0 y9eOHOro mpoiecca Kypc QU3UKH yTJIyo-
JIEHHOI'0 YPOBHA B CpeJiHel LIKOoJIe AOJKEeH U3y4aThCs B YCAOBUAX Mpes-
MeTHOro KabuHeTta. B kabuHeTe QU3MKHU B 1[€JIOM HUMeEETCS Heo6X0JUMOoe
JlabopaTopHOe 060pyA0BaHUE [IJisl BHINIOJTHEHHS YKa3aHHBIX B IpOrpaMMme
VIEHUYECKUX OIBITOB, JIAGOPATOPHBIX PAGOT | pabOT MPaAKTUKYMa,
a TaK)Xe IeMOHCTpPALlMOHHOE 060py/l0BaHHE.

HE/IX U3YYEHUA YYEBHOI'O ITPEJMETA «PU3UKA»

OCHOBHBIMHU LeJIIMU U3y4yeHUs] GU3UKU B 0OLIEM 06pa30BaHUU SIBJIS-
IOTCS:
dbopMHUpOBaHKE UHTepeca U CTpeMJIeHHs] 06yYalLIUXcs K HAyYHOMY H3Y-

YEHUI0 MPUPOJbI, Pa3BUTHE HX HHTENJIEKTyaJbHbIX W TBOPYECKUX

CIIOCOOHOCTEH;
pa3BUTHE npeJcTaBJeHUH 0 Hay4YHOM MeToJe MO3HaHUSA

Y GOopMHUpOBaHHE UCCJIEJOBATENbCKOIO OTHOLIEHHS K OKPYXKAKLINM

SIBJICHUSIM;
dbopMHUpOBaHKE HAYYHOTO MHUPOBO33PEHHS] KaK pe3ysbTaTa H3y4eHHs

OCHOB CTPOEHUsI MaTepuu U GpyHAaMeHTaJbHbIX 3aKOHOB QU3UKHY;
dopMUpoBaHKe YMEHUH O6GBSICHATH SIBJIEHUS C UCNOJIb30BaHHWEM GHU3HU-

YeCKUX 3HaHUH U Hay4YHbBIX J0KA3aTeJbCTB;
dopMUpoBaHUe MpeJCTaBJEHUH O posii QU3UKHU JJisl PA3BUTHUS JAPYTHX

€CTEeCTBEHHBIX HayK, TEXHUKH U TEXHOJIOTUH;
pa3BUTHE MpeJCTABJEHUN 0 BO3MOXHBIX cdepax Oyaymei mpodeccro-

HaJIbHOH  JIesITeJIbHOCTH, CBSI3aHHBIX C QU3UKOW, MOATOTOBKA

K JlaibHeleMy 0Gy4eHHI0 B 3TOM HallpaBJIEHUH.

JlocTikeHHe 3THX Liesied 06ecreYrBaeTCsl pelleHUeM C/eyILUX 3a-
Jlady B mpoliecce M3y4YeHUs Kypca GU3HMKH Ha YpPOBHe CpefiHero o6Iiero
00pa3oBaHUS:
npuobpeTeHHue CUCTEMBbl 3HAaHUH 06 06UIUX GU3UYECKUX 3aKOHOMEPHO-

CTSIX, 3aKOHAX, TEOPUSX, BK/IOYask MEXaHUKY, MOJIEKYJIIPHYIO PpUSUKY,

3JIEKTPOJMHAMUKY, KBAHTOBYI0 GU3UKY U 3J1eMeHThI aCTPOPU3UKY;
dopMUpoBaHMEe YMEHUH NPUMEHATh TEOPeTHUYECKUe 3HAHUS JIJIsl 00bsC-



HeHUs] QU3UYECKUX SIBJEHUN B NIPUpOJie U AJs1 NPUHATUS IpaKTUde-
CKHUX pelleHUl B NOBCeJHEBHOU KU3HU;

OCBOEHHE CIOCOGOB pellleHUs pa3JIMYHbIX 33/ja4 C AIBHO 3aJJaHHOU puU3u-
4YeCcKoW MOJeJiblo, 33/ia4, M0/pa3yMeBalIINX CAMOCTOSITENbHOE CO3-
JaHve GU3UYECKOW MoJiesid, aJIeKBaTHOUW YCJOBHUSAM 33/avH, B TOM
4ucJ/ie 33/1a4 MHXXEeHEePHOT 0 XapaKTepa;

IIOHHUMaHHe (l)I/IBI/I‘-IeCKI/IX OCHOB Y IPUHIHUIIOB ,Z[el‘/JICTBI/IH TeXHU4YEeCKUX
YCTPOMCTB U TEXHOJIOTHUYECKUX MPOLECCOB, UX BJIUSHUS HA OKPYXKalo-
LIy Cpeay;

OBJIaJIeHWEe MEeTOJaMU CaMOCTOATEJIbHOTO IIJIAHWPOBAHUA U MPOBEAEHUA
dU3UYECKUX IKCIEPUMEHTOB, aHA/M3a W MHTepIpeTanuu nHpopma-
I[UH, OTIpeZieJIeHUs JOCTOBEPHOCTH NOJIYYeHHOT'0 Pe3y/IbTaTa;

co3iaHue YCI0BUH ISt pasBUTHA yMeHUU MPOEKTHO-
HCCJIeIOBATENbCKON, TBOPYECKOH ZlesTEeJbHOCTH; Pa3BUTHE UHTepeca
K cdepaM npodeccCUOHANbHOH AeATEeJTbHOCTH, CBI3aHHOU ¢ PU3MKOM.

MECTO YYEBHOI'O ITIPEAAMETA «®U3UKA» B YYEEHOM IIJ/IAHE

B coorBetrcTBUK ¢ PT'OC COO yriy6/€HHBINA YPOBEHb U3y4YeHUS yuen-
Horo mnpezamera «Pu3nka» Ha YpOBHE CpeJiHEro o6Iiero o6pasoBaHHUs
BbIOGHMpAETCs 00yYaIIIUMUCS, IVIAHUPYIOIUMH POJ0J/HKeHHe 06pa3oBa-
HUS 110 CITeNHAIbHOCTAM PU3UKO-TEXHUYECKOTO MPOPHIIs.

Y4e6GHbIM MJIAaHOM MpPEAYCMOTPEHO HM3ydeHHe PU3UKU B 06bEMe 340 4
3a ABa rozaa obydeHus: 5 4 B Hegesro B 10 u 11 kiaccax.

B mporpamMMme KakK[oro kjacca npejJaraeTcs pe3epB BpeMeHH, OTBO-
JMMbIF Ha BapUaTHUBHYIO YacTb IPOrpaMMbl, COJiepiKaHHue KOTOpoH ¢op-
MHUpYeTCsl y9aCTHUKaMHU 06pa30BaTeJIbHOr0 IpolLecca.

TJIAHUPYEMbIE PE3YJIbTATbI
OCBOEHMS YYEBHOTO ITPEJIMETA «®H3UKA»
HA YPOBHE CPE/IHETO OBIL[ET'O OFPA30BAHHSA
(YTJIYBJIEHHBIHA YPOBEHD)

OcBoeHue yyeGHOro npegmeTta «PusrkKa» Ha YpOBHE CpeIHETO 06ILEero
06pa3oBaHuUd (yryiy6JEHHBIA YPOBEHb) JOKHO 06ecreuynBaTh JOCTHXKeE-
HUe CJeAYIOLINX JUYHOCTHBIX, MeTaNpeiMeTHBIX U PeJMeTHBIX 06pa3o-
BaTeJIbHbIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

paxxdaHckoe eocnumaHue:



chOpMUPOBAHHOCTb T'PAX/JAHCKOW MO3ULUU O6Gyvarolierocs Kak ak-
THBHOTO U OTBETCTBEHHOI0 YJIeHA POCCUHCKOTO 061IeCTBA;

NPUHATHE  TPAAMUIMOHHBIX  OOI[eYeJIOBEUECKUX TyMaHHUCTHYECKHX
U leMOKpaTU4eCKHX LLleHHOCTEN;

FOTOBHOCTb BECTH COBMECTHYIO JIeSITeJIbHOCTb B MHTEPECaX rpaxAaHCKo-
ro oO6IEecTBa, y4yacTBOBAaTb B CAMOYNPABJEHUHU B IIKOJE U JETCKO-
IOHOIIECKUX OPTraHU3alHsX;

yMeHUe B3aMMO/IECTBOBATh C COIMAJIbHBIMHU UHCTUTYTaMU
B COOTBETCTBHUHU C UX QYHKIIUSIMU U Ha3HAUYEHUEM;

FOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEPCKOM J1eATebHOCTH.
ﬂampuomuquKoe eocriumaHue:

cHOPMUPOBAHHOCTh POCCUMCKON IPaKJAaHCKOU UAEHTHUYHOCTH, MAaTPUO-
TU3Ma;

[[EeHHOCTHOE OTHOIIEHHE K roCyZlapCTBEHHBIM CHMBOJIAM; JIOCTKEHUSAM
Poccum B pU3UKe U TEXHHUKE.

AyxoeHo-HpaecmeeHHOe eocrnumaHue:

chOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3THYECKOTO ITOBEIEHUS;

CIIOCOGHOCTD OLEHUBATh CUTYALMIO U IPUHUMATh OCO3HAHHbIE pPelIeHUs],
OPUEHTHUPYSCh Ha MOpaJbHO-HPAaBCTBEHHbIE HOPMBI U I[EHHOCTH, B
TOM YHCJIe B JIeSITEJIbHOCTU YYEHOTO;

OCO3HaHUe JINYHOTO BKJIA/]a B IOCTPOEHHE YCTOMYHUBOTO 6y IyIIEero.
Acmemuyeckoe socnumaHue:

3CTeTUYECKOe OTHOLIEHHE K MUPY, BKJIIOYAsA 3CTETUKY Hay4YHOr0 TBOpYe-
CTBa, IpHUCyIero GU3nIecKoi HayKe.

Tpydoeoe eocrnnumaHue:

HMHTEepEeC K pa3JIMYHbIM chpepaM nNpodpecCUOHANbHOH JesTebHOCTH, B TOM
YHCJie CBSI3aHHBIM C QU3UKOU Y TEXHUKOW, yMeHHe COBepIIaTb 0CO3-
HaHHBIN BbIOOpP OyAylel npodeccuu U peaju30BbIBAaTh COGCTBEHHbIE
’KU3HEHHbIE IJIaHbI;

FOTOBHOCTb U CIIOCOGHOCTh K 0OOpa30BaHHUK W CaMOOOPa30BaHUID
B 00s1aCTH GPU3UKU Ha MIPOTSKEHUU BCEH KU3HU.

JKonocu4yeckoe socnumaHue:

cHOPMUPOBAHHOCTh 3KOJIOTUYECKOH KYJIbTYPhl, 0CO3HaHHE TJI00AJbHOT0
XapaKTepa 3K0JIOTUYECKHUX TPOGJIeM;

MJIAHUPOBaHHUeE U OCYILleCTBJEeHUE AEUCTBUN B OKpY)Kalollel cpejie Ha oc-
HOBe 3HAHUS 1eJiel YCTOWYHNBOTO Pa3BUTHS YeJI0OBEYECTBa;

pacuMpeHye ONbITa AESATEJTbHOCTH 3KOJOTHYECKOW HANpaBJEeHHOCTH Ha
OCHOBE NMEINUXCSA 3HAHUU 10 PU3UKe.

LjeHHocmu Hay4HO20 NMO3HaHUSI:

cGOPMUPOBAHHOCTb MUPOBO33PEHHS, COOTBETCTBYIOIET0 COBPEMEHHOMY
YPOBHIO pa3BUTHUSA GU3UUECKOUN HAYKH;

OCO3HaHHME LIEHHOCTH HAy4YHOW [1esATeJbHOCTH, TOTOBHOCTb B IIpOIecce
M3y4yeHHs1 QU3UKU OCYLIECTBJSATh MPOEKTHYI0 M UCCJIEL0BATENbCKYIO
JlesTeJIbHOCTb MHAWBU/IYaJIbHO U B IPYIIIIE.



B mpouecce LOCTHM)XeHHUS] JTUYHOCTHBIX Pe3yJIbTATOB OCBOEHHUS HpO-
rpaMMbl cpefiHero o6uero o6pasoBaHus Mo GpuU3MKe y 06yJaAIOUIUXCS CO-
BepIIeHCTBYeTcA 3MOUUOHASbHLIU UHMEIEeKm, mnpejioararwumui
chOpPMUPOBAHHOCTb:

CaMOCO3HaHUS, BKJIIOYAIOLIEro CIOCOOHOCTb NMOHHMAaThb CBOE 3IMOLMO-
HaJIbHOE COCTOSIHWE, BHJETb HalpaBJIeHUs Pa3BUTHS COGCTBEHHOU
3MOLMOHAJbHOH chephl, OBITh YBEPEHHBIM B ce6e;

camopeayriuposaHus], BKJIIOYAKIIEr0 CaMOKOHTPOJIb, YMeHHEe HPUHU-

MaTh OTBETCTBEHHOCTb 3a CBOE MOBEJEHUE, CIOCOGHOCTD aJalTUPO-

BaTbCS K 9MOLMOHAJIbHBIM U3MEHEHHUSAM U NPOSBJSATb TMOKOCTh, ObITh

OTKPBITBIM HOBOMY;

B8HympeHHel MOmueayuu, BKJIOYalLled CTpeMJeHHe K JOCTHXEHHIO
LeJd W yCllexy, ONTUMHU3M, HHULUATUBHOCTb, YMEHHE JeHCTBOBATH,
HCXO/s1 U3 CBOMX BO3MOKHOCTEH;

aMramuu, BKJOYAIOIIed CHOCOGHOCTh NMOHUMATh 3MOILMOHAJBHOE CO-
CTOSIHME JIPYTHX, YUUTHIBATh €ro NpH OCYLIeCTBJIEHUU OOLIeHMs, CIo-
COGHOCTD K COYYBCTBHIO U CONEPEKUBAHUIO;

coyuaribHbIX HABbIKO8, BKJIIOYAIOLIUX CIIOCOGHOCTh BBICTPAMBATH OTHO-
IeHUusT C JPYTMMH JIIOJbMH, 3a60THUTBCS, MNPOSABIATbH HHTEpEC
Y pa3pemaTb KOHQJIUKTHI.

METANPEAMETHBIE PE3YJIbTATHI

yHHBepcaJIbeIe IIO3HaBaTe€JIbHbIE AEﬁCTBI/IH

Ba3oevle 102udeckue deticmausi:

CaMOCTOSITeNIbHO (OPMYJIMPOBAaTh M aKTyaJM3UPOBaTh Mpo6JeMy, pac-
CMaTpUBaThb € BCECTOPOHHE;

OTpeessaTh 1ieJd JAesTeJbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUHU HUX
JIOCTHKEHHUS;

BbISIBJIITh 3aKOHOMEPHOCTH U IPOTHUBOPEUYHs B pacCMaTpPHUBaeMbIX sIBJie-
HUSIX;

paspabaThbiBaTh IJIaH pelieHUs MPO6JIEeMbI C Y4ETOM aHa/M3a UMEIOLUX-
Cs1 MaTepHaJIbHbIX U HEMaTepHUaTbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€STEJbHOCTb, OIL[€HUBAaTb COOTBETCTBHUE pe-
3yJIbTATOB 1[eJISIM, OLlEeHUBATh PUCKH MOCAECTBUHN eI TEIbHOCTH;

KOOPZIMHUPOBATh U BBIMOJIHATL PaboTy B YCJOBHUSIX pPeajbHOTO, BUPTY-
aJIbHOTO ¥ KOM6MHHUPOBAHHOTO B3aUMO/IeH CTBHS;

pa3BHUBATh KpeaTUBHOE MbIIJIEHHE [TPU PelleHHH }KU3HEHHbIX IP06JIeM.
Ba3osesle ucciedosamensckue deiicmaus:

BJIa/IeTh HAYYHON TEPMUHOJIOTHMEN, KJII0YEBbIMH MOHATHSMH U METOJAMU
¢dusnyecKoil HayKHy;

BJIa/IeTh HaBbIKaMHU y4eOHO-UCCIe0BaTENbCKOM U MPOEKTHOH JledTeb-
HOCTH  BoO6GJactu  PU3UKH;  CIIOCOGHOCTPIO U FOTOBHOCTBIO



K CaMOCTOSITE/IbHOMY NMOUCKY METOJI0B pellleHUs 33/a4y GU3UYeCKOro
COJZiep>KaHUs], IPUMEHEHHUI0 Pa3/IMYHbIX METO/IOB I03HAHUS;

BJIAJIETh BUJAMU J1eSITEJIbHOCTH MO MOJIyYEHUI0 HOBOTO 3HAHMS, €ro UH-
TeprnpeTauuy, NpeodPa3soBaHUI0 U MIPUMEHEHHUI0 B PA3/IMYHBIX y4eb-
HbIX CHUTyal{sX, B TOM 4YHUCJIe NPHU CO3JAHUU Y4YEOHBIX NPOEKTOB
B 06s1aCTU QU3UKY;

BBISIBJIITH IPUYHUHHO-CJIECTBEHHbIE CBSI3U W aKTyaJM3UPOBATh 3a/auvy,
BBI/IBUTaTb TUIIOTE3y €€ pelleHHs], HAXOAUTb apryMeHThI JJIs 0Ka3a-
TeJIbCTBA CBOMX YTBEPXKAEHUH, 33/|aBaTh apaMeTpPbl U KPUTEPHUHU pe-
IEeHUS;

aHAIM3UPOBAThH NOJIyYeHHbIE B X0/le PelleHusI 3aJa4yd pe3y/bTaThl, KPU-
THUYECKU OIEHHUBAThb UX J0CTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE
B HOBBIX YCJIOBHUSIX;

CTaBUTh U GOPMYJIMPOBATh COOCTBEHHBbIE 33Jauyd B 00pa30BaTeJTbHOH
JlesITeJIbHOCTH, B TOM YHUCJIe IPYU U3yYEeHUHN QUIUKHY;

JlaBaTh OL|€HKY HOBBIM CUTYAILUsIM, OLleHUBATh NPUOOPETEHHBIN OIBIT;

yMeTb NepeHOCUTh 3HAaHUSA N0 QU3MKe B NPAKTUYECKYIO 06JIaCTh KU3HE-
JlesITebHOCTHY;

yMeTb UHTErpupoBaTh 3HAHUS U3 Pa3HbIX IPeJMETHBIX 00/1aCTeH;

BBbIIBUrAaThb HOBBbIE HJEH, MpejjaraTb OPUTHHAJbHbIE MOJAXOJbI
Y pellleHus; CTaBUTb Npo6JieMbl U 33[a4H, AONyCKalollde ajbTepHa-
TUBHBIE peLIeHUsl.

Pa6oma c ungpopmayueii:

BJIa/IeTh HaBbIKaMU IOJIy4YeHHUsI HHPOpManuy GU3NIECKOro CoJlepKaHus
M3 HMCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEJbHO OCYLIECTBJATH IO-
WCK, aHa/IM3, CUCTEMATHU3aLHI0 U HHTepIpeTanyio HHGOpMaLuu pas-
JINYHBIX BU/I0B U GOPM Ipe/iCTaBJIEHHUS;

OLleHHBATh JJOCTOBEPHOCTb HHPOPMALUY;

HCI0JIb30BaTh CPeJCTBA MHGOPMALMOHHBIX U KOMMYHUKAalUOHHBIX TEX-
HOJIOTUH B pelleHHun KOTHUTHBHBIX, KOMMYHHUKaTHBHbIX
Y OpraHMU3aIMOHHBIX 33/1a4 C COBJII0/leHNEeM TPe6GOBaHUH SPrOHOMUKH,
TEeXHUKU 6e30MacHOCTH, TUTHEHbI, pecypcocGepexeHUsi, NMPaBOBbIX
Y 9TUYECKUX HOPM, HOPM HHPOPMAIMOHHON 6€30MacHOCTH;

C03/1aBaTh TEKCTbl GU3UYECKOTO COZEepKaHUs B Pa3IMYHbIX dopMaTax
cy4yéToM HasHavYeHHs MHOpMaLnUM U LeJIeBOH ayAUTOPUH, BbIOUPas
ONTHMabHYI0 GOPMY NpeJCTaBAEHNUS U BU3yaTU3aLUH.

yHHBepcaJIbeIe KOMMYHHKAaTHBHBIC ﬂeﬁCTBHﬂ

O6ueHue:

OCYILeCTBJIATb 0OllleHHe Ha ypoKax GU3UKHU K BO BHEYPOUYHOH JlesITesb-
HOCTH;

pacnosHaBaTb NPEANOChIIKA KOHQIUKTHBIX CUTYallMid U CMAr4aTh KOH-
GJIMKTBI;



pPa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOYKY 3pPeHHs C UCNOJIb30BaHUEM
SI3BIKOBBIX CPE/ICTB.
CoemecmHast desime/IbHOCMb:

MOHMMATh Y UCII0JIb30BaTh IperuMyIecTBa KOMaHJHOH
Y UHJMBU/IyaJbHON paboThl;

BbIOMPATb TEMAaTHKY X METO/IbI COBMECTHBIX IeCTBUH C yué-
TOM OOLMX UHTEPECOB U BO3MOXKHOCTEH KaXk/10T0 YJieHa KOJIJIeKTHBa;

NpUHUMATh ILeJld COBMECTHOH  [JleTeJIbHOCTH, OpPraHU30BBIBATH
Y KOOP/AMHUPOBATh JeHCTBUS N0 €€ JOCTHXKEHHUIO: COCTaBJATh IJIaH
JleMICTBUMH, pacrpesessiTh POJIHU C yYETOM MHEHUN YYaCTHHUKOB, 06CYXK-
JlaTb pe3yJIbTaTbl COBMECTHOM paboThI;

OLIeHMBATh KaueCTBO CBOEro BKJAJla U KaXKJ0ro y4acTHHUKA
KOMaH/bl B 0OLMI pe3yJIbTaT 0 pa3paboTaHHBIM KpHUTe-
pusm;

npejJjiaraTb HOBbI€ POEKTHI, OLEHUBATD UJIeU C MO3UI[MHU HOBU3HBI, OpU-
TUHaJIbHOCTH, TPAaKTUYECKOH 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTpaTeruyeckoe MOBeJeHHe B Pa3JIMYHBIX
CUTyalUsX, NPOSBJAATL TBOPYECTBO U BOOOpaXKeHUE, ObITh HMHHIUA-
THUBHBIM.

YHuBepca/bHBIE PETYJIATUBHBIE JEeHCTBUA

CamoopzaHu3zayusi:

CaMOCTOSAITE/NIbHO  OCYLIeCTBJISATb  I03HABAaTEJNbHYI  [J1€eITeJbHOCTb
B 00J1aCTU QU3UKH W aCTPOHOMMUH, BBISABJIATb HPOOGJIEMBI, CTABHUTH
1 GOpPMYJIMPOBATH COGCTBEHHBIE 3a/Ja4H;

CaMOCTOSTEJNIbHO COCTABJISITD MJIaH PelleHUsI PACYETHBIX U Ka4eCTBEHHBIX
3a/1a4, MJIaH BBINOJHEHHUS TPAKTUYECKON PaGOTHI C Y4ETOM UMEHIINX-
Cs1 peCcypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPeNOYTeHUH;

JlaBaTb OL€HKY HOBbIM CUTYalUsIM;

pacmvpsTh paMKU Y4e6HOTO MpeMeTa Ha OCHOBE JIMYHBIX MpPeAIodTe-
HUU;

JleJlaTh 0CO3HAHHBIN BBIGOP, apryMEeHTHPOBATD €ro, 6paTh Ha ce6sI OTBET-
CTBEHHOCTbD 32 pelIeHUE;

OIleHUBATh MPUOOPETEHHBIN OIIBIT;

Croco6CTBOBaTh (POPMHUPOBAHUIO U NMPOSIBJEHHUIO INIUPOKON IPYAHUIUU
B 00J1aCTH QU3HWKH, NMOCTOSTHHO TMOBBIIIATb CBOH 00pa3oBaTebHBIN
Y KYJIbTYPHBIA YPOBEHD.
CamMoKoOHmMpOoAY:

JlaBaTb  OLlEHKY  HOBBIM  CHUTyaldsM, BHOCHUTb  KOPPEKTUBBI
B /1€ TeJIbHOCTD, OLleHUBATh COOTBETCTBUE PE3YJIbTATOB L[e/IM;

BJIa/IeTb HaBbIKaMU N03HABATEJbHOU pedieKCHH KaK 0OCO3HAHMS COBep-
LIaeMbIX JeWCTBUHA U MBICJAUTEJbHBIX NPOLECCOB, UX pe3yJbTaTOB
Y OCHOBaHMH; UCIO0JIb30BaTh NMPUEMBI pedJeKCUH [T OLEHKU CUTYa-



IJMH, BbIGOPA BEPHOT'O peLIeHus;

yMETb OLIEHUBAaTb PUCKH U CBOEBPEMEHHO NPUHHUMAThb PelleHHUs MO HX
CHWXKEHUIO;
IIpunamue ce6s u dpyaux:

NPUHUMATD ce6s, TIOHUMasi CBOM HEJJOCTATKU U JOCTOUHCTBA;

NPUHUMATh MOTHUBBI WM apryMEHTBl APYTUX IPU aHaJM3e pe3yJbTaToB
JeATEbHOCTH;

NPU3HABATh CBOE MPABO U NIPABO APYTUX HA OIUIHGKH.

[TIPEAMETHBIE PE3YJIbTATDI

10 kiacc

B nmnpouecce wu3ydyeHus Kypca U3MKM Yriy6JEHHOrO YpPOBHSA

B 10 KJ1acce y4eHUK HAy4YUTCH:

MOHUMATh POJib GU3UKU B IKOHOMHYECKOH, TEXHOJIOTUYECKOH, 3KOJIOTU-
YeCKOH, COLMAJbHON W 3TUYEeCKOH cdepax JesTeSbHOCTU YeJ0BEKa;
posib M MecTo GU3UKHA B COBPEMEHHOW HAy4YHOW KapTHUHE MHPA; 3Ha-
YeHHEe ONHCATEJbHOM, CHCTeMAaTHU3UPYIOUEeH, OOBbSICHUTEJTbHOU
Y IPOTHOCTHYECKOH QYHKIHMH GU3NIECKON TeOPHH — MeXaHUKH, MO-
JIEKYJIAPHOH PU3UKH U TEPMOJAUHAMUKH; POJib QU3INYECKOH TEOpHUHU
B GOpMHUPOBaHUH NPEACTABIEHNH 0 GU3NIECKOU KAPTUHE MUPA;

pas/jMyaTh yCJOBUS HPUMEHUMOCTU Mojejaed (GU3UYECKUX Tes
Y IPOLeCCOB (IBJIEHUH): MHepLHaIbHasA CUCTEMA OTCYETA, aGCOTIOTHO
TBEpJl0€ TeJo, MaTepHUaJbHasl TOYKA, PABHOYCKOPEHHOE [IBH)KEHHUE,
CBOGOZHOE TajJieHue, abCOMIOTHO ympyras JAedopMainus, abCOJIOTHO
ynpyroe 1 abCoJIOTHO HEYNPYyroe CTOJKHOBEHHMS, MOJIEeJIU ra3a, XU /-
KOCTH Y TBEPZOTro (KPUCTAIMYECKOTO) TeJia, U/leabHbIN ra3, Toyey-
HBI{ 3apsi/i, 0IHOPOJHOE 3JIEKTPUUECKOE T0JIE;

pa3IM4aTh YCJIOBUS (TPaHMUIbl, 06J1ACTH) MPUMEHUMOCTH PU3NUECKUX 3aKO0-
HOB, TNOHUMAaTb BCEOOIIMH XapakTep OQYHAAaMEHTAJbHBIX 3aKOHOB
Y OTPaHHUYEeHHOCTh UCII0JIb30BAHUS YaCTHBIX 3aKOHOB;

AHAJIM3UPOBATh U OO'BSICHATb MeXaHUYEeCKHe MPOIECChl U SIBJIEHUS, UC-
MOJIb3ysl OCHOBHBIE TOJIOKEHHS U 3aKOHbl MeXaHUKH (OTHOCHUTEJb-
HOCTh MEXaHHY€eCKOTO JBWKeHHUs, pOPMYJIbl KHHEMAaTUKU PaBHOYCKO-
PEHHOro [IBM)KEHHUs, mpeobpas3oBaHus [anuies [ CKOpOCTH
Y nepeMelleHus], 3aKoHbl HbIOTOHA, MPUHIUI OTHOCHUTEJBHOCTH ['a-
Jinsiesi, 3aKOH BCEMUPHOT0 TATOTEHHUS, 3aKOHbI COXpaHEHUS UMITyJibCa
Y MEXaHUYeCKOH 3Hepruu, CBsi3b PabOThI CHJIbI C U3MEHEHUEM MeXa-
HUYECKOHW 3HEPTHH, YCJIOBHSI paBHOBECHUS] TBEPJOrO TeJsa); TP 3TOM
HCII0JIb30BaTh MaTeMaTH4yeCcKoe BbIpaXkeHUe 3aKOHOB, YKa3bIBaTh yC-
JIOBUSI IPUMEHUMOCTH QU3NYECKUX 3aKOHOB: Npeobpa3zoBaHui ['anu-
Jies, BTOPOTO U TpeTbero 3aKoHOB HbIOTOHA, 3aKOHOB COXpaHEHMUH



HMMIYJIbCa U MEXaHUYECKOHN 3HEepTHUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

AHAJIM3UPOBATh U OO'BSICHATD TENJIOBbIE POLIECCHI U SIBJIEHHUS, UCII0JIb3Ys
ocHOBHbIe moJsioxkeHUsT MKT u 3akoHbI MOJIEKYJSIPHON U3UKU
Y TEPMOJMHAMUKHU (CBS3b JAABJEHUS UEAJbHOTO0 I'a3a Co CpeiHeN Ku-
HETUYeCKOW 3Hepruen TeNJOoBOr0 ABUKEHUS U KOHLIEHTpalued ero
MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEIIECTBA CO CpeJHEN KUHETUIECKON 3HED-
THel TEIJIOBOTO JIBIKEHUS €r0 YaCTHL], CBSI3b JJaBJIEHUS U/EaJbHOr0 ra-
3a C KOHLeHTpaleld MOJIEKYJ U ero TeMllepaTypol, ypaBHeHUe MeH-
JeneeBa—KianelipoHa, nepBbli 3aKOH TEPMOJAUHAMHUKH, 3aKOH CO-
XpaHeHUs SHEPTUH B TEIJIOBBIX MPOILECCaX); TPU 3TOM HCIOJIb30BaTh
MaTeMaTH4eCcKoe BbIpaXK€eHHe 3aKOHOB, YKa3blBaTb YCJOBUA NpUMe-
HUMOCTHU ypaBHeHUA MeHpeneeBa—KianeipoHa;

AHAIU3UPOBATb M OO'BSCHATH 3JIEKTPUUECKHE SIBJIEHMS, HUCIIOJb3Yys OC-
HOBHBbIE T0JIOKEHUS U 3aKOHBI 3JIEKTPOJUHAMUKY (3aKOH COXpaHEHHUs
3JIEKTPUYECKOTo 3apsAAa, 3aKkoH KyJioHa, NOTeHLMaJIbHOCTb 3JIEKTPO-
CTaTUYECKOI0 MOJIfl, IPUHIHUI CyNeplno3ULUU 3JeKTPUYECKHUX TO0JIeH,
IIPY 3TOM YyKa3blBasd YCJOBUSA IPUMEHMMOCTH 3akoHa KysioHa; a Takxke
NpPaKTUYeCKH BaXKHble COOTHOIIEHHUA: 3akoHbl OMa /19 y4acTKa Lienu
U [JIs1 3aMKHYTOM 3J1eKTpUYeCcKol 1enu, 3akoH xoynsa—JleHua, npa-
BuJia Kupxroda, 3akonbl Qapazies [1Jist 371€KTPOJIN3a);

ONMHUCHIBATh (PU3UYECKHE NPOLECChl U SIBJAEHUS, HCNOJIb3ysl BEJUYHHBI:
nepeMelleHHe, CKOPOCTb, YCKOPEHUe, UMITYyJIbC TeJsa U CUCTEMBI TeJl,
CWJIa, MOMEHT CHJIBI, [laBJieHue, NOTeHMa/lbHasA dHeprus, KUHeTHh4e-
CKasl 9HEPrusl, MexaHW4YecKasl IHeprus, paboTa CUJIbL; [EHTPOCTPEMHU-
TeJIbHOe YCKOpeHHUe, CUJa TAXKECTH, CHJIa YOPYroCTH, CUJa TPeHHH,
MOIIIHOCTb, 3HEPTUS B3aUMOJIEHCTBUS TeJsa ¢ 3eMJIEH BOJIM3U €€ Mo-
BEPXHOCTH, 3Heprus ynpyrod gedbopMaluUH NPYKUHbI; KOJUIECTBO
TEIJIOThI, abCOMIOTHAs TeEMIIepaTypa TeJia, paboTa B TEPMOJLUHAMUKE,
BHYTpPEHHsISI 9HEpPTrUs H/leaJIbHOr0 OJIHOATOMHOTO rasa, pabora wpe-
aJIbHOT0 rasa, OTHOCUTEJIbHAsA BJAaXXHOCTb Bo3ayxa, KI1/| ugeansHoro
TeIJIOBOTO JiBUTraTeJid; 3JIeKTpUYecKoe MoJie, HApSKEHHOCTb 3JIeK-
TPUYECKOTO NOJIsl, HANPSXKEHHOCTh MO0JI TOYEYHOTro 3apsja WIW 3a-
pSPKEHHOTO IIapa B BaKyyMe U B IU3JIeKTPUKe, MOTEHIMaa 3JeKTpo-
CTaTHUYECKOTr0 110JIs], PAa3HOCTb NOTEHIUAJIOB, 3JIEKTPOABUKYLIasl CUJIa,
CUJIa TOKa, HaNpshKeHWe, MOIIHOCTb TOKa, 3JeKTpUdeckasd €MKOCTb
MJIOCKOTO KOH/JleHCcaTopa, COMPOTHBJIEHHME  y4yacTKa Lenu
C mocjejoBaTeJbHBIM U NMapaJjle/lbHbIM CO-eJUHEHUEM pe3UCTOPOB,
3Heprus 3JIeKTPUUECKOro M0Jisi KOHJleHcaTopa;

06'BACHATb 0COGEHHOCTH NPOTEKaHUs GU3UUECKUX SIBJIEHHH: MEXaHUYeCKOe
JIBI>KEHMe, TelJIOBOoe JIBIXKEeHME YacTUIL BellecTBa, TelJIOBOe paBHOBe-
cve, OpOYHOBCKOe [IBWKeHUe, Auddy3us, UCNapeHHe, KHUIIEeHHe
Y KOH/JIeHCalys, IJIaBJeHHe U KpUCTa/lJIu3alids, HalnpaBJeHHOCTb Tell-
JloniepeAayy, 3JeKTpU3alusa TeJl, S5KBUIOTEHMAJbHOCTb MOBEPXHOCTHU
3apsXKeHHOTr0 MPOBOJAHUKA;



NPOBOJUTH UCCJEJOBAaHHE 3aBUCUMOCTU OJHOH QU3UYECKON BeSMYHHBI
OT JPYrod C UCNOJIb30BAaHHEM NPSIMBIX U3MEPEHUH: IPU 3TOM KOHCT-
pPYHpPOBaTb YCTAaHOBKY, QUKCUPOBATh Pe3yJ/bTaThl NOJYYEHHOH! 3aBU-
CUMOCTH QU3UYECKUX BEJHUYHH B BUJE rpadUKOB C yYETOM abCOJIIOT-
HBIX NIOrPEIIHOCTEN U3MePEHUH, Jie/1aTh BBIBOJABI 10 pe3yJibTaTaM HcC-
C/leJ0BaHUS;

NPOBOJUThL KOCBEHHbIe U3MepeHUs] QU3UYECKUX BEJUYHH; IPU 3TOM BbI-
6UpaTb ONTHMAJIbHBIH METOJ WU3MepeHUs, OLeHHUBAaTb abGCOJIIOTHbIE
Y OTHOCHUTEJIbHBIE MOTPELTHOCTH MPSIMbIX U KOCBEHHBIX U3MEpEHUI;

NPOBOJUTH OMNBITHl 110 MPOBEPKE NPEAJIOKEHHOH TMIOTE3bl: MJIAHUPO-
BaTb 3KCIIEPUMEHT, COOMPATh 3KCHEPHMEHTA/bHYI0 YCTAaHOBKY, aHa-
JIN3UPOBaTh IOJyYeHHble Pe3yJbTaTbl U JieJaTb BbIBOJ O CTaTyCe
npeAJioXKeHHOU TMI0Te3bl;

COGJIIATH MpaBUJIa 6€30MacHOTO TPY/a PU MPOBEIEHUU UCCIeJOBAaHUN
B paMKax y4yeGHOro 3KCHEPUMEHTa, MNpPaKTUKyMa U y4ye6GHO-
HCCJIel0BaTeJbCKOM Y NPOEKTHON JAeATeJbHOCTU C UCHOJIb30BaHHEM
M3MepUTEJbHBIX yCTPOUCTB U J1abopaTOPHOT0 060PYA0BaAHMS;

pelIiaTh pacyéTHbIE 3aJa4YH C ABHO 3aJJaHHOW U HESIBHO 33JlaHHON $u3u-
YeCKOW MoOJieJibl0: Ha OCHOBAaHMM aHa/IM3a YCJI0BUsS OGOCHOBBIBATH
BbIGOp U3MYECKON MOJesH, OTBedYalolled TpeOGOBaHUIM 3a/adH,
NPUMEeHSITb GOPMYJIbI, 3aKOHbBI, 3aKOHOMEPHOCTH U MOCTYJ1aThl GpHU3H-
YeCKUX TEOPHUU NPU HCIOJb30BAaHUM MaTeMaTHUYECKHUX METO/OB pe-
IeHUs 33/ja4y, MPOBOJUTh PACYyéThl HA OCHOBAaHHWM HMMEIIIUXCS JaH-
HBIX, aHAJM3UPOBATb Pe3y/IbTaThl U KOPPEKTUPOBATb METO/bI pelle-
HUS C yYETOM IOJYIEHHBIX PE3YJIbTATOB;

peuiaTh KayeCTBEHHble 33/la4M, TPeOylMe NPUMEHeHUs 3HAaHUH U3
pa3HBbIX pas3/iesoB IMIKOJBHOIO Kypca QH3WKH, a TAKKe HHTEerpanuu
3HAaHUH W3 [JPYTrUX NpPeAMETOB eCTECTBEHHO-HAyYHOI'0 IIMKJA: BbI-
CTpaMBaTh JIOTHUECKYIO LIENOYKY PacCy>kKJAeHHUH C OMOpPOH Ha U3y4eH-
Hbl€e 3aKOHbI, 3aKOHOMEPHOCTH U GU3NYeCKHe SIBJIEHNUS;

WCIO0J/Ib30BaTh TeOpeTHYeCKHe 3HaHUS [JI1 OO'bSICHEHHS OCHOBHBIX
NPUHLOMIIOB PabOThl U3MEPHUTENbHBIX NPHUGOPOB, TEXHHUYECKUX YCT-
POVICTB M TEXHOJIOTUYECKHX ITPOLIECCOB;

NPUBOJUTb NPUMEpPbl BKJI3Ja POCCUHCKUX U 3apybOeXHBbIX YYEHBIX-
$UBUKOB B pa3BUTHE HAYKHU, B 00'bSICHEHHE MTPOILECCOB OKPYXKAIOIIErO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

aHAIM3UPOBATh Y OLIeHUBATh HOCJIE/[CTBUS OBITOBOM
Y IPOM3BO/ICTBEHHOM JlesTeJTbHOCTH YeJIOBEKa, CBsSI3aHHOH
¢ GU3UYEeCKUMHU NpPOLECCaMH, C MO3ULUI 3KOJ0rMyecKkod Ge3omacHo-
CTH, IpeJICTaBJeHUH 0 palMoOHaJIbHOM IPUPO/J0NI0/Ib30BaHUH, a TaKXkKe
pa3syMHOM MCIOJIb30BaHUU JAOCTHXKEHUH HayKW W TeXHOJIOTHH AJd
JlaJIbHeHIero pa3BUTHs 4eJ0BeYeCKOro o61ecTBa;

NPUMEHATDb pasJMYHbIe CIOCO6HI PaboThl ¢ UHPOpMaLHel pU3UIecKoro
COZIEpP’)KaHUSA C UCNOJIb30BaHUEM COBpPEMEHHbIX HWHGQOPMalMOHHBIX



TEXHOJIOTUH: NMPH 3TOM HCIOJIb30BaTh COBpeMeHHble MHOPMALUOH-
Hble TEXHOJIOTHM JJIs NOUCKA, NepepaboTKH U NpeLbsiBJIeHUs y4eb-
HOM W Hay4yHO-NMOMyJIIpHOH WHGOPMALUM, CTPYKTYPUPOBAHUSA
Y UHTEPHpeTalud UHPOPMaLUY, NOJYYEHHOU U3 Pa3JMYHBIX UCTOY-
HUKOB; KPUTHYECKH aHaJM3UpPOBATh MOJYyYaeMyw HHGOOPMALUIO
Y OLIEHUBATbh €€ JJOCTOBEPHOCTb KaK Ha OCHOBe MMEKIUXCS 3HAHUI,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHUKA HHQOPMALUY;

NPOSIBJSATH OpPraHMW3alMOHHbLIE W O3HABATeJbHbIE YMEHUS CaMOCTOS-
TEeJIbHOTO NPUOGPETEHHUS HOBBIX 3HAHUH B IPOLECCE BBINOJHEHUS
MPOEKTHBIX U yYeOHO-UCCIEe[0BATENbCKUX PA6OT; paboTaTh B IpyIlie
C UCIIOJIHEHHEM Pa3JIMYHbBIX COLMAJIbHBIX POJIel, IJIaHUPOBAThb PaboTy
IpyNbI, paLMOHAIBHO pacnpeensThb JleATeJIbHOCTh
B HECTAHJAPTHBIX CUTYaLUsX, aZleKBaTHO OLIEHUBAThb BKJAJ, KaXJOro
M3 yYaCTHUKOB TPYIIIBI B pellleHHe pacCMaTpPHUBaeMOM MPoGJIeMbI;

NPOSIBISTh MOTHBALMIO K OyAylied nmpodpecCHOHAJbHOM [IeATeNbHOCTH IO
CMeLUaJIbHOCTAM GU3UKO-TEXHUIECKOTO TPOUIIS.

11 kiacc

B nmnpouecce wu3yyeHus Kypca GU3MKM YIJIYOGJIEHHOrO YPOBHSA

B 11 KJ1acce y4eHUK HAy4YUTCA:

MOHUMAaTh PoJib GU3UKHU B IKOHOMHUYECKOH, TEXHOJOTHYECKOH, COL[MaIb-
HOHM M 3TUYecKOH chepax JesaTeJbHOCTH YeJ0BEKA; POJib U MeCcTO pu-
3MKA B COBPEMEHHOM Hay4YHOM KapTHHe MUpa; pOJib aCTPOHOMUU
B IPaKTHUYeCKON [ieATeJbHOCTH 4YeJIOBeKa U JajibHellleM Hay4yHo-
TEXHUYEeCKOM pa3BUTHUM; 3HAYeHUe ONHUCaTeJbHOH, CHUCTEMaTHU3U-
pywouiel, oO0'bSICHUTEJIBHOW U NPOTHOCTUYECKOW QYyHKUUM Pusmde-
CKOU TeopuH — 3JIEKTPOJUHAMHUKH, CleljMaJlbHOM TeOpUH OTHOCH-
TEJbHOCTH, KBAaHTOBOH QU3MKH; posb (U3UYECKOH TeopuH
B GOpPMUPOBAHUU Tpe/ICTaBJeHHUH 0 QU3NYECKOW KapTHHE MHpa, Me-
cT0 $M3UYEeCKOH KapTHHBI MUpPA B 001[eM PsSZly COBPEMEHHBIX eCTeCT-
BEHHO-HAY4YHBIX NIpe/ICTaBJEeHUN O IPUPOJE;

pas/nyaTh YCI0BUS MPUMEHUMOCTH Mojiesiel GU3NYECKUX TeJl U MPOLeCCOB
(sABJIEHU): OJHOPOIHOE IJIEKTPUUECKOE U O/IHOPOHOE MarHUTHOE I10JIs,
rapMOHHYECKHEe KoJIe0aHHs, MaTeMaTHYeCKUH MasiTHUK, WJealbHbIA
NPY>KWHHBINA MasiTHUK, TADMOHWYECKHE BOJIHBI, U/iea/IbHbINA Kosle6aTesb-
HbIA KOHTYp, TOHKas JIMH33a; MoJesJedl aToMa, aTOMHOIo 44pa
Y KBAaHTOBOM MO/IeJIY CBETAa;

pas/svyaTh ycJ0BUs (FpaHULBL, 06J1aCTH) NMPUMEHUMOCTH QU3NYECKUX
3aKOHOB, IOHUMAaTb BCEOOIHH XapakTep GyHAaMeHTaJbHbIX 3aKOHOB
Y OrpaHUYE€HHOCTb UCNOJIb30BaHUSA YaCTHBIX 3aKOHOB;

aHaJIM3UpOBaTb U OGBbACHATD 3JIeKTPOMarHUTHbIE NIPOLeCChl U AABJIEHUS,
HCNO/b3ysl OCHOBHBbIE TOJIOKEHUS U 3aKOHBI 3JIEKTPOJAWHAMHUKHU
Y CHelajJbHON TeOpUM OTHOCHUTEJbHOCTH (3aKOH COXpaHEHHs 3JeK-



TPUYECKOTO0 3apsifa, cuja AMiepa, cuia JlopeH1ia, 3aK0OH 3JleKTpoMar-
HUTHOW WHAYKUMH, npaBuio JleHna, cBaA3p 3J/IC caMOMHAYKLUHU
B 3J/IEMEHTe 3JIEKTPUYECKOH I|eNH CO CKOPOCTbIO U3MEHEHHUS CUJIbI TO-
Ka; MOCTYJIAThI CIIEI[UATbHON TEOPHUU OTHOCUTEIbHOCTH JUHIITEHHA);

aHAJIM3UPOBATb U 00'bSICHATbL KBAHTOBBIE IMPOLIECCHI U SIBJIEHHUS, UCIOJIb-
3yd MOJIOXKEHUSI KBaHTOBOM QU3UKH (ypaBHeHUe JUHINTeHHA A do-
To3¢deKTa, MepBbIM U BTOPOU MOCTYJIaThl Bopa, MpUHIUI COOTHOLIEe-
HUSA HeomnpejeséHHocTel ['elizeHOepra, 3aKOHbI COXpaHEHUs 3apsifo-
BOI'0 M MAacCOBOTO YHCEeJ U 3HEPTHUM B AlePHBbIX peaKLMAX, 3aKOH pa-
JMOAKTUBHOTO pacnaza);

ONHUCBIBATh (PU3UYECKHE NPOLECCHl U IBJAEHUS, HCNOJIb3ysl BEJUYHHBI:
Hanps>KEHHOCTD 3JIEKTPUYECKOTO I10JIs1, TOTEHIUAJ 3JIEKTPOCTaTHYe-
CKOT'0 110JI51, Pa3HOCTb OTEHIIUAJIOB, 3JIEKTPO/BIKYIask CHUJIA, UHAYK-
LMl MarHUTHOTO MOJIs, MarHUTHBIA NOTOK, CHUJIa AMIIepa, NHAYKTHUB-
HOCTb, 3JIEKTPOJBHKYIIAsA CHUJIa CAMOMH/AYKIIMY, 3HEPTHUsl MarHUTHOT'O
[0JIs1 MPOBO/IHMKA C TOKOM, PEJIITUBUCTCKUN HMITYJIbC, MIOJHAs 3Hep-
I'Usi, 3HePTHys MOKOsl CBOOGOJHOM YaCTUILb], SHEPTHSA U UMITY/IbC GOTOHA,
MaccoBOe YHUCJIO U 3apsf, sApa, IHEPTUS CBA3HU /pa;

OOBSACHATD OCOGEHHOCTH NPOTeKaHWs (PU3UYECKUX SIBJEHUH: 3JIEKTPO-
MarHuTHasi MHAYKLOMSA, CAMOWHAYKIMS, PEe30HaHC, MHTeppepeHUUs
BOJIH, Iupakuus, JUciiepcus, I0JIHOe BHYTPEHHee OTpakeHue, GoTo-
3JIeKTpUYecKuil adpdekT (poTtoaddekT), anbda- u GeTa-pacnajsb sep,
raMmMa-usJiydyeHue sijiep; pusnudeckre NpUHLUIbI CIEKTPAJTbHOTO aHa-
JI3a ¥ paboThl J1a3epa;

ONpesessATh HalpaBJeHHEe HWHAYKIUHW MarHUTHOIO MOJIS NMPO-BOAHHUKA
C TOKOM, CWJibl AMIiepa U cuJibl JlopeH1a;

CTPOUTH M300pakeHHe, CO3/laBaeMoe IJIOCKUM 3epKaJjioM, TOHKOM JIMH-
30, U PaCCYMUTHIBATD €TI0 XapaKTEPUCTUKY;

NPUMEHSITh OCHOBONOJIATAIOIINE ACTPOHOMHUYECKHE IOHATHS, TEOPUHU
Y 3aKOHBI /151 aHaIM3a U 00'bsICHEHUST QU3NUECKHUX MTPOLECCOB, IPOKC-
XOJSAIMX B 3BE3/aX, B3BE3JHBIX CHCTEMAax, B MeX-TaJaKTH4eCKOU
cpezie; ABIXKeHUsI HeGeCHBIX TeJl, 3BOJIIOLIUY 3BE3/ U BcesleHHOM;

NPOBOAUTHL  MCCJEJOBaHME 3aBUCUMOCTEH (QU3WYECKHUX  BEJUYUH
C MCNOJIb30BAaHUEM NPSIMBIX U3MEPEHHUH: MPHU 3TOM KOHCTPYHPOBAThb
YCTAaHOBKY, GUKCHUPOBATDb Pe3y/IbTaThl NOJYYEHHONW 3aBUCUMOCTU GU-
3WYECKUX BEJUYUH B BHJE rpaduKoB € yuéTOM abCOMIOTHBIX MOTpell-
HOCTEeW U3MEepEeHUH, iesIaTh BbIBObI 10 Pe3yJibTaTaM HCCJIeJ0BaHUS;

NPOBOAUTH KOCBEHHbIE U3MepeHUsT GU3NIECKUX BEJUYHH; IPU 3TOM BbI-
6UpaTb ONTHMMAJbHbIH METOJ WU3MepeHHs, OLleHUBAaTb a6COJIIOTHbIE
Y OTHOCHUTeEJIbHBIE TOTPEIHOCTH NPSIMBIX U KOCBEHHBIX U3MepEeHUH;

NPOBOAUTH OMNBITHI 1O NPOBEPKe NpeJJIOKeHHON TUIIOTe3bl: MJIaHUPO-
BaTb 3KCIIePUMEHT, COGUPATh 3KCIIepHMEHTAJbHY0 YCTAaHOBKY, aHa-
JIN3UPOBaThb IOJIyYeHHble pe3y/JbTaThl U JieJaTb BBIBOJ O CTaTyce
npeJJ/I0KeHHOU rUII0Te3bl;



ONUCHIBATH METO/bI I0JIy4Y€EeHHs] HAYYHBIX aCTPOHOMMYECKUX 3HAHU;

co6JII0aTh MpaBUJa 6€30MacHOro TPyJa NP NPOBeAEHUH UCCIe0BaHUH
B paMKaXx y4eOHOro 3KCHEPUMEHTa, MNPAKTUKyMa U y4eOHO-
HCCJIeJOBATENbCKOW U MPOEKTHOH [JeATEJbHOCTH C MCIO0JIb30BaHUEM
HM3MEPHUTEJNbHBIX YCTPOUCTB U JIAOOPATOPHOT0 060PYI0BAHUS;

pellaTh pacyéTHbIE 33/1a4YU C IBHO 3aJAaHHOHU U HesIBHO 33/laHHOU QU3HU-
YeCKOW MOJe/Ibl0: HA OCHOBAaHHUU aHA/IM3a yCJOBUs BbIOUPATh GU3U-
YecKMe MOJiesid, OTBevawllye TpeOGOBaHUSAM 3aJauM, NPHUMEHSTb
$bopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIaThl GU3UYECKHUX TEO-
pUH NpPU UCNOJIb30BAaHUM MaTeMaTHYeCKHUX METOJI0B pelleHHUs 3a/Jay,
NPOBOAUTH PACUYEThl HA OCHOBAHUM MMEIOIIMNXCS JJAHHBIX, aHAJIU3UPO-
BaTb pe3yJbTaTbl U KOPPEKTHPOBATh METO/bl PeIleHHsI C y4ETOM I10-
JIyYeHHBIX pe3y/1bTaTOB;

peuiaTh KadyeCcTBEHHble 33/la4yM, TPeOylolie NpPUMEHEeHUs1 3HAaHWH U3
pPa3HbIX pas3ziesioB IMIKOJBHOIO Kypca QU3WKH, a TAKKe HHTerpanuu
3HAaHUH W3 [JPYyTUX NpPeJMETOB eCTECTBEHHO-HAyYHOI'0 IIMKJA: BbI-
CTpPaMBaTh JIOTUUECKYIO LIENOYKY pacCyJeHUH C OOpOH Ha U3y4eH-
Hbl€e 3aKOHbI, 3aKOHOMEPHOCTH U GU3NUECKHU e IBJIEHUS;

WCIO0/Ib30BAaTh TEOpEeTHYECKHe 3HaHWUA JJIs1 OO'bSCHEHUS OCHOBHBIX
NPUHLOMIIOB PaboOThl U3MEPHUTENbHbIX MPHUOGOPOB, TEXHUYECKUX YCT-
POMCTB M TEXHOJIOTUYECKHUX ITPOLIECCOB;

NPUBOJUTh NPUMEpPbl BKJI3Ja POCCHUHCKUX U 3apybOeXHbIX YYEHBIX-
$UBKMKOB B pa3BUTHE HAYKH, B 00'bSICHEHHE MPOLLECCOB OKPYXKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHUH;

aHaJM3UpOBaTh Y OLIeHUBATh HOCJIE/[CTBUS OBITOBOM
Y IPOX3BO/ICTBEHHOU JleTeJTbHOCTH YeJI0BEKa, CBSI3aHHOH
¢ GU3MYECKMMHU TIPOLECCaMH, C MO3ULHUH 3KOJIOTMYECKON 6e30IMacHo-
CTH, IpeACTaBJIEHUH O PallMOHATIBHOM IIPUPO/I0II0/Ib30BAaHNH, @ TAKKE
pPa3yMHOM HCIHOJIb30BAaHUHM JOCTHMKEHWH HAYKH W TEXHOJOTUH JJIs
JlaJIbHelIero pa3BUTHs 4eJ0BeYeCKOro o61ecTBa;

NPUMEHSITb pPa3/IMYHbIe CIIOCOGHI paboThl ¢ HHPopManueld Gpu3ndecKoro
coJlep>KaHUsl C UCIIOJb30BAHUEM COBPEMEHHbIX HHQOPMAIMOHHBIX
TEXHOJIOTUM: MPH 3TOM HCIOJIb30BaTh COBpeMeHHble MHPOpPMAIOH-
Hble TEXHOJIOTUM /I TIOWCKA, NepepaboTKU U NMpeLbsBJIEHUS y4ieb-
HOH W HAay4YHO-NOMYJIIPHOM  HMHPOpMAIMH, CTPYKTypPUPOBAHMUS
Y MHTepNpeTaluyd UHGOPMALUH, TOJYIYEHHON U3 Pa3IUYHbIX HCTOY-
HUKOB; KPHUTHYECKH aHAJM3HWPOBAThb MOJIYYaeMyl HHPOpPMALUI0
Y OLleHUBAaTb €€ JI0CTOBEPHOCTb KaK HAa OCHOBE MMEIIUXCS 3HAHWH,
TaK ¥ Ha OCHOBe aHaJ/IM3a UCTOYHUKA HHYOPMALUY;

NpOSBJATb OpPraHMU3allMOHHblE U NO3HABaTe/JbHble YMEHHS CaMOCTOf-
TeJIbHOTO NpUO6GpEeTeHHUs HOBBIX 3HAHUH B Ipollecce BBINOJHEHUS
NPOEKTHBIX U yueGHO-KCCIel0BaTeNbCKUX paboT; paboTaTh B IpyIIe
C UCTIOJIHEHHEM Pa3/IMYHbIX COLIMAIbHBIX POJieH, I1aHUPOBATh PaboTy
IpyMIb, palyoHaIbHO pacnpejiesiTh JlesTeJIbHOCTh



B HECTAHJAPTHBIX CUTYyaLUsX, aleKBAaTHO OLEHWBATh BKJIAJ KaXJOTrO0
Y3 YYaCTHUKOB I'PYIIIbl B pellieHue paccMaTPUBaeMol NpobJieMbl;

NpPOSIBJISAT MOTHUBALMIO K OyAylled MpodecCHOHANbHOU AesTeNbHOCTH 110
CNEeNUAIbHOCTAM GU3UKO-TEXHUYECKOTO MPOGHUIISL.

COZIEP2)KAHUE YYEBHOI'O ITPEAMETA «®U3UKA»
(YTJIYBJIEHHBIA YPOBEHD)

10 kiacc

PA3JIEJI 1. HAYYHBIA METO/] IT03HAHHS IIPUPO/IbI

®usuka — QyHAAMeHTaJbHAsA HayKa o npupofe. HaydHelil MeTo[ mo-
3HAHHUS U MEeTO/bl UCCIeL0BaHUA PU3NUECKUX SABJIEHUH.

JKCIIEpUMEHT U Teopusl B Npoliecce NO3HAHUSA NpUpoAabl. HaboieHne
Y 3KCIIepUMEHT B QHU3HKe.

Crnoco6b! u3MepeHHs: GU3NIECKUX BeJIMYMH (aHa/JOroBble U [IUPPOBBIE
M3MepUTeJbHbIe TPUGOPDI, KOMIBIOTEPHbIE JaTYUKOBBIE CUCTEMBI).

[lorpemHocT U3MepeHUM ¢uU3MYecKUX BeJUWYUH (abcostoTHasA
Y OTHOCHUTEJIbHASA).

MogenupoBanue $U3NYECKUX SBJAEHUH U IMpoLeccoB (MaTepuasbHas
TOYKa, a6COJIIOTHO TBEPZOE TeJlo, UjieaJbHas XKUJAKOCTb, UealbHbIH ras,
TOueuHbIH 3apsf). [unoresa. PusnyecKkuil 3aKOH, rPaHULIbl €ro MpUMe-
HUMocTH. PU3nyecKas TeopHusl.

Poap u mecTto $usuku B popMUpPOBAHUM COBPEMEHHOW Hay4dHOH Kap-
TUHBI MUPa, B IPAKTHYECKOH AesITebHOCTH JI0eM.

YueHnuueckuii skcnepumeHm, 1a60pamopHble pa6omsl, NpaKmMukym'

M3MepeHHe CUJIbI TOKA U HANPSPKEHUS B LIeNH OCTOSIHHOTO TOKA NpU
IOMOILM aHAJIOIOBBIX U LUPPOBBIX U3MEPUTEJIBHBIX IPUGOPOB.
3HakoMcTBO c 1udpoBoH abopaTopueit no ¢usuke. [[pumeps! u3Me-
peHust GU3UYECKUX BEJUYUH NPH IMOMOILM KOMIBIOTEPHBIX AAaTYU-
KOB.

PA3/JIEJI 2. MEXAHUKA

1 B 6Jy0Ke «YYyeHHYECKHH 3KCIepUMeHT, JabopaTopHble PaGOThbl, MPAKTHKYM»
npeJcTaBJieH NepedyeHb YYeHUYeCKHX paboT, KOTOphIe Iiesieco-06pa3Ho IPoBo-
JUTH NPU U3yYeHUH JAHHOW TeMbl. YUeHHYeCKHUH 3KCIepUMeHT MPOBOAUTCS
B IIPOLECCe MCCJIeJOBATENTbCKON J1eATeJbHOCTH YYalUXCs B paMKax U3y4eHHUs
HOBOTO MaTepHaJa, 1abopaTopHble paboThl CIYKAT NPEUMYLIECTBEHHO JJIS



Tema 1. KuHnemaTHka

MexaHuveckoe JBH:KeHHe. OTHOCUTENBHOCTh MEXaHUYECKOrO JBUKe-
Hus. CucteMa oTcyéTa.
[IpsiMmas u o6paTHas 3aja4Yd MEXaHUKHU.
Paguyc-BekTOp MaTepUaJbHON TOYKH, €ro MPOeKIMH Ha OCU CUCTEMbI
KoopauHaT. TpaeKTopusl.
[lepeMelieHre, CKOpPOCTh (CpeaHsisT CKOPOCTb, MFHOBEHHasl CKOPOCTH)
Y yCKOpeHHe MaTepHalbHON TOUKH, UX MPOEKI MK Ha OCU CUCTEMBI KOOPAU-
HaT. C/10’)keHH e nlepeMellleHUH U CJI0KeHHe CKOPOCTeM.
PaBHOMepHOe U paBHOYCKOpeHHOe NMPSIMOJIMHENHOe ABHKeHHe. 3aBU-
CUMOCTb KOOPJJUHAT, CKOPOCTH, YCKOPEHHUS U IIYTH MaTepUab-HOU TOUKU
OT BpeMeHU U UX rpaduKHU.
CB0GOZIHOE MaJieHHe. YCKOpeHHe CBOOOHOr0 NajieHus. [ BUXKeHUe Te-
Jia, GpOIIEHHOTr0 MO/ YIJOM K FTOPU30HTY. 3aBUCUMOCTb KOOPAUHAT, CKO-
POCTH Y YCKOPEHUSI MaTepUaJbHON TOYKHU OT BpeMeHHU U UX rpaduKU.
KpuBosnuHeliHoe JiBiKeHUe. [IBMKEHH e MaTepHaJbHON TOYKU 110 OKPY-
HOCTH. YTJIOBasi U JIMHEeHHas CKopocTh. [lepuo/ v yacToTa obpanieHus. LleH-
TpOoCTpeMUTeNbHOe (HOpMaJlbHOE), KacaTeslbHOe (TaHTeHIUa/IbHOe) U MOoJI-
HOEe YCKOpeHHe MaTepHUaJbHOU TOUKHU.
TexHu4yeckue ycmpolicmea U mexHOI02u4yecKue Mpouecchl: cupo-
MeTp, ABUKEHUE CHAPSJOB, LleNHble, IecTepEéHYaTble U peMEHHbBIE Nepe-
Jlaul, CKOPOCTHbIE JTUPTHI.
HAemoncmpayuu
Mogenb cucTeMbl OTCUETA, UIIOCTPALMS KUHEMaTUYeCKUX XapaKTe-
PUCTHUK ABUXKEHUS.
Crnoco6bl Kccie0BaHUSA JABKEHUH.
WnaocTpauus mnpenesbHOro Inepexoja U U3MepeHHe MTIHOBEHHOU
CKOpOCTH.
[Ipeo6pasoBaHue ABMKEHUH C UCMIOJIb3OBAHUEM MEXaHU3MOB.
[lafeHue Tes B BO3/[yXe U B pa3peKeHHOM IIPOCTPAHCTBE.
Hab6sroneHue JBUXKeHUs TeJsa, OPOIIEHHOr0 MOJ, YIJIOM K FOPU30HTY
Y TOPU30HTABHO.
HanpaBsiieHne CKOPOCTH NPU ABUKEHUU 10 OKPYKHOCTH.
[Ipeo6pa3oBaHue YIJI0BOM CKOPOCTU B PEAYKTOPE.
CpaBHeHUe NyTel, TpaeKTOPUH, CKOPOCTeH ABUKEHUS OJHOTO U TOTO
Ke TeJsla B pa3HbIX CUCTEMAX OTCYETA.

YueHuueckuii s3Kkcnepumenm, 1a60pamopHsle pa6omuvl, NPAKMUKYM
W3yyeHre HEPABHOMEPHOI'O JIBUXKEHUS C LeJIbI0 ONpe/ie/IeHUsI MTHO-
BEHHOW CKOPOCTH.
W3MepeHue ycKOpeHUs INpU NPSMOJUHENHOM pPaBHOYCKOPEHHOM
JBWXKEHUM 110 HAKJIOHHOM MJI0CKOCTH.
UccnefoBaHue 3aBUCMMOCTH NYTH OT BPEMEHU IPU PaBHOYCKOPEH-
HOM JIBHXKEHUH.



W3MepeHue ycKkopeHHUs CBOOOJHOro najeHHs (peKoMeH/J0BAaHO MC-
noJIb30BaHue U PPOBOH JTabopaToOpuH).

W3yyeHue [BMXKeHUs TeJa, OPOIIEHHOr0 rOpu3oHTaJbHO. [IpoBepka
rUIOTe3bl O NPSMOM NPONOPIMOHAJBHOM 3aBUCHUMOCTH MEXAY
JlaJIbHOCTBIO M0JIETA U HA4YaIbHOM CKOPOCTBIO TeJIa.

W3y4yeHue ABMXKEHUs Tesla [0 OKPY>KHOCTH C IOCTOSIHHOM 110 MOJYJII0
CKOPOCThIO.

HUccnepoBaHre 3aBUCHMOCTH TepUoOJa OOpallleHUs] KOHUYEeCKOTro Ma-
SITHUKA OT €ro apaMeTpoB.

TemMa 2. /lIuHaMuKa

[lepBbiii 3ak0oH HeloTOHa. UHepunanbHble cucTeMbl oTcYéTta. [IpuHnun
oTHOocuTeNbHOCTH ['anunesa. HemHepiuaabHble cUCTEMBbI OTCYéTA (Ompe-
JleJIeHue, TpUMephl).

Macca tena. Cua. [lpyHLuMD Cynepno3uLuy CUIL.

BTropoi 3akoH HeloTOHA A/11 MaTepyaJlbHON TOYKHU.

TpeTtuii 3akoH HploTOHA /191 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHUS. JKBUBAJEHTHOCTb T'PaBUTALMOHHOMU
Y UHEPTHOM MaccChl.

Cuia TsDKeCTH. 3aBUCUMOCTb YCKOPEHHUsI CBOOOAHOTO MafieHUs OT BhI-
COTBI HaJl MOBEPXHOCTHIO IJIAHETHI U OT reorpaduvecko mupoThl. JBU-
JKeHHe HeOeCHBIX TeJl U UX CIYTHUKOB. 3akoHbl Kemepa. [lepBast kocMu-
yecKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH [yka. Bec Tena. Bec Tesna, aBuxKyuerocs
C yCKOpPEHUEM.

Cuna tpenus. Cyxoe TpeHue. CrUia TpeHUs CKOJIbXKEHUS U CHJIa TPEHUS
nokos. KoadpdunueHT TpeHus. Cuia CONpPOTUBJIEHHUS PH ABKEHUH TeJia
B KUJKOCTU WJU raze, €é 3aBUCMMOCTb OT CKOPOCTHU OTHOCHUTEJIbLHOTO
JBU>KEHUS.

JaBaenue. 'mapocraTuyeckoe aaBjeHue. Cuina Apxumea.

TexHuyeckue ycmpolicmga U mMexHoro2u4yecKue pouecchl: moj-
UIMITHUKY, IBUXKEHUE UCKYCCTBEHHBIX CIYTHHUKOB.

JAemoncmpayuu

Hab6sroseHre JBUKEHHUsI Tes B MHEPIHAJIbHBIX W HEeMHEPIHAJIbHBIX
CHUCTEMax OTCYETa.

[IpyUHLMT OTHOCUTETBHOCTH.

KaueHue ABYX LMJWH/JAPOB WJM IIAaPOB pa3HOM MacChl C OAMHAKOBBIM
YCKOpeHHEeM OTHOCUTEJbHO HEMHEPLUAJbHON CUCTEMBI OTCYETA.
CpaBHeHHE paBHOJEWCTBYIOLIEH TNPUJIOKEHHBIX K Teay CHJ
C IpoM3BeJleHHeM MacChl TeJjla Ha ero YCKOpeHHe B MHepLHalbHOU
CUCTeMe OTCYETA.

PaBeHCTBO crJ1, BO3HUKAIOILMX B Pe3y/ibTaTe B3aUMOJENCTBUA TeJL
W3MepeHue Macc 10 B3aUMO/IeMCTBUIO.

HeBecomocTs.



Bec Tejia npu yCKOpeHHOM NOA'bEME U NaJIeHUH.

lleHTpOGEXKHDBIE MEXAaHU3MBI.

CpaBHeHHe CUJI TPEHHS NTOKOS, KaYeHUs U CKOJIbXKEHHUS.
YueHuueckuii 3kcnepumeHm, 1a60pamopHsie pa6ombul, NPAKMUKYM

W3MepeHne paBHOAEHUCTBYIOLIEH CUJI MPU JIBMKEHUU OpyCcKa IO Ha-

KJIOHHOM IJIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3aBUCHMOCTH BpPEMEHM /[BHXKeHHsI Opycka

10 HAaKJIOHHOM MJIOCKOCTH Ha 3a/laHHOE pPacCTOsIHUE OT ero Macchl.

HUccnepoBaHre 3aBHCHMOCTU CHJI YIIPYTOCTH, BO3HUKAIOUIUX B IpY-

>KMHE ¥ PE3MHOBOM 00pasIie, OT ux JedopMaliuu.

U3y4yeHue ABMKEHUSI CUCTEMBI TeJl, CBI3aHHBIX HUTbIO, IEPEKUHYTON

Yyepes JIETKUH BJIOK.

U3mepenne KoapduneHTa TpeHUs M0 BEJUYHHE YTIJI0BOTO K03ddu-

nueHTa 3aBUcuMoctu Frp(N).

UccnenoBaHue JBMXKeHHsI Opycka I10 HAaKJOHHOM IJIOCKOCTH

C IepeMeHHbIM K03 QUIIMEeHTOM TPEHHUS.

U3y4yeHue JBHKeHHU rpy3a Ha BaJly C TPEHUEM.

Tema 3. CTaTHKa TBEpAOro Tesa

A6contoTHO TBEpJoe Teso. [locTynaTesbHOe U BpaljaTejbHOe JiBUXKe-
HUe TBEpAOro Tesa. MOMEHT CUJbl OTHOCUTEJIBbHO OCU BpaujeHus. [liedo
cuibl. ClioKeHUe CUJI, IPUJIOXKEHHBIX K TBEpJAoMY Teny. LleHTp TskecTu
TeJia.
YcnoBus paBHOBecUsl TBEPAOTO TeJa.
YcTolunuBoe, HeyCTOMUNBOE, 6e3pa3IMuHOe PaBHOBECHE.
TexHuyeckue ycmpoticmea U mexHoro2u4yeckue rpouecchl: KpoH-
LITENH, CTPOUTE/NbHBIN KpaH, peliéTyaTble KOHCTPYKIUU.
HAemoncmpayuu
YcnoBusi paBHOBeCHSI.
Buzbl paBHOBecusl.

YueHuueckuil s3Kkcnepumenm, 1a60pamopHsvle pa6omsvl, NPAKMUKYM
UccnenoBaHue ycjoBUM paBHOBeCUSl TBEPJOro TeJsa, UMEIOLIEr0 0Ch
BpallleHus.
KoHcTpyupoBaHUe KPOHIUTEWNHOB U PacU€T CUJI yIPYTOCTHU.
W3yyeHue yCTOWYHUBOCTU TBEPAOro TeJa, UMEWILero IJIOWaAb OIo-

PBL

Tema 4. 3aKOHBI COXpaHEHHA B ME€XaHHKe

I/IMI'Iy.}'IbC MaTepHaJ’[bHOﬁ TOYKH, CHUCTEMbl MATEPHAJIbHBIX TOYEK.
LleHTp MacCC CUCTEMbI MAaTE€pPUAJIbHBIX TOYEK. Teopema O JABHUXEHHH LE€H-
Tpa Macc.

I/IMI'Iy.}'IbC CWJIbl U U3BME€HEHHU e UMITYJIbCa TeJa.

3akoH COXpaHEHHUA UMITyJIbCaA.



PeakTnBHOe ABIKEHUE.

MoMeHT  uMIOy/Jbca  MaTepuaJbHOW  TOYkW. [lpeacraBieHue
0 COXpaHEHHWH MOMEHTAa UMIYJIbCa B [eHTPaJIbHBIX MOJISX.

Pa6oTa cuibl Ha MaJioM ¥ Ha KOHEYHOM HepeMelieHUU. ['papudeckoe
npeJcTaB/eHne paboThl CHUJIBIL.

MOIIHOCTD CUJIBL.

Kunetuueckass sHeprusi MaTepuasbHOU TOuku. TeopeMa 06 H3MeHe-
HUU KWHETUYeCKOW 3HEePTUY MaTeprUalbHOU TOUYKH.

[loTeHuua bHBIE M HEMOTEHLIUA/IbHble cUJbl. [loTeHLMa/lbHasA 3Hep-
rus. [loTeHnManbHas sHepTUs ynpyro AepopMUpoOBaHHOUN NMpPYyKUHBL [1o-
TeHIMaJbHasA 3HepPrusd TeJsa B OJHOPOJHOM IpaBHTAallMOHHOM mnoJe. lo-
TeHIMaJbHas JHEPrus Tesa B TPaBUTALMOHHOM I0JIe OAHOPOAHOTO Lapa
(BHyTpH U BHe mapa). Bropas kocMudeckass ckopocTb. TpeTbsi KOCMHUYe-
CKas CKOpPOCTb.

CBa3p pabOThl HENMOTEHIUAJbHBIX CUJ C U3MEHEHHUEM MeXaHUYeCKOH
3HEPIUHU CUCTEMBI TeJl. 3aKOH COXpPaHEeHU MeXaHU4YeCKOW SHepTUHU.

Ynpyrue 1 Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue BepHyJu 19 UeabHOU »KUAKOCTH KaK CJIeICTBHE 3aKO0-
Ha COXpaHEeHH MeXaHU4eCKOU 3HepruH.

TexHu4yeckue ycmpolicmea U mexHoroaudyeckue rnpouecchl: nBuxKe-
HUe paKeT, BOJOMET, KONEp, NPY>KUHHBIN MHUCTOJIET, TUPOCKOT, GUTYpPHOE
KaTaHHe Ha KOHbKax.

JAemoncmpayuu

3aKOH COXpaHeHUs UMITyJIbCa.

PeakTuBHOe ABMKEHHE.

M3MepeHMe MOIIHOCTH CUJIBL.

M3MeHeHHe sHEPTrUH TeJa IPU COBEPLIEHUH PabOTHI.

B3auMHble npeBpaleHUs KUHETUYEeCKOM U NOTeHLHUaJbHON 3Heprui
NpY JeWCTBUH Ha TeJIO CUJIbI TSKECTH U CUJIbI YIIPYTOCTH.
CoxpaHeHHe 3HEPTUH NIPU CBOOOJHOM NaZeHUH.

Yuenuueckuii 3kxcnepumeHm, 1a60pamopHsie pa6omul, NPAKMUKYM

1. UsMepeHre UMIyJ/bca TeJsa 10 TOPMO3HOMY Ny TH.

2.
M3MepeHMe CUJIbI TSATH, CKOPOCTH MOJIENTH 3JEKTPOMOOUIIS U MOIHOCTH
CUJIBI TATH.

3. CpaBHeHM e U3MEHEHUs UMITy/Ibca Tesa C UMIYJIbCOM CHJIBL.

4,
UccnenoBaHne coxpaHeHUs UMITyJ/IbCa IPU YIPYroM B3aUMOJeHCTBUH.

5.

W3MepeHne KNHETUYECKOHN 9HEPTHH TeJsla 10 TOPMO3HOMY Iy TH.

6.

CpaBHeHHe M3MEHEHHS IMOTeHLWaJbHOW 3HEPruU INPYKUHBI C paboToH
CHUJIBI TPEHHUSI.
7.



OnpegesieHre paboThl CUJIbI TPEHHUS NPU ABMXKEHUU TeJsla 10 HaKJIOHHOU
IJIOCKOCTH.

PA3ZIEJI 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMHUKA
Tema 1. OCHOBEI MOJIEKY/IAPHO-KUHETUYECKOHN TEOPUH

OCHOBHbIE TOJIOKEHUS] MOJIEKYJISIPHO-KUHeTU4YecKol Teopuu (MKT),
UX omnbITHOe obocHoBaHUe. [uddy3usa. BpoyHoBckoe ABMKeHHUe. XapakK-
Tep ABWXKEHUS U B3aUMOJeWCTBUSA YacTHUL BellecTBa. MoJiesiu CTpOeHUs
rasos, KUJAKOCTeH U TBEpJAbIX TeJl U 00bsCHEHUEe CBOMCTB BelLlecTBa Ha
OCHOBe 3TUX MojeJsieil. Macca u pa3mepbl MoJiekyJ (aToMoB). KosndecTBo
BemecTBa. [locTtosiHHasa ABorajpo.
TensioBoe paBHOBecHe. TeMnepaTypa U criocobbl eé usmepenus. lllkana
TeMnepatyp Llenbcus.
Mogenb npeanbHoro raza B MKT: yacTuibl rasa JBHUXKYTCA XaOTUYECKU
Y He B3aUMOJIENCTBYIOT APYT C JPYTOM.
['a3oBble 3aKOHBbI. YpaBHeHUe MeHjeneeBa—Kianeiipona. A6cositoT-
Has TeMiepaTypa (wkana Temnepatyp KenbBunHa). 3akoH JlasbToHa.
H3omnporecchl B uJjea/lbHOM rase € NOCTOSIHHBIM KOJIMUECTBOM BellecTBa.
'padudeckoe npencTaBaeHUe U30NPOLIECCOB: U30TEPMA, U30X0pa, U3006a-
pa.
CBsI3b MeX/Jy JlaBjleHUueM U cpeJjHell KHUHeTHU4YeCKOUW 3Hepruei mocry-
NaTeJbHOI0 TEIJIOBOI'0 JBUXKEHUS MOJIEKYJI U/leaJbHOI0 ra3a (OCHOBHOe
ypaBHeHue MKT ujeanbHoro rasa).
CBs13b abCOJIIOTHOW TeMIepaTyphbl TEPMOAUHAMUYECKOW CHUCTEMBI CO Cpejl-
Hell KUHEeTUYeCKO! 3Hepryei MocTynaTeJbHOr0 TEIJIOBOTO JABIXKEHUs eé Jyac-
THLL
TexHuveckue ycmpolicmea U mexHOI0eu4yecKue Mpoyecchl: TepMo-
MeTp, 6apoMeTp, NoJay4eHue HaHOMATEPHAIOB.
Aemoncmpayuu
Mopeny ABUKEHUS YaCTUL] Bell|eCTBa.
Mogesib 6pOYHOBCKOTO ABHXKEHUS.
Bu/ie0opo/IMK € 3aNIMChI0 peajibHOr0 GPOYHOBCKOTO ABUXKEHUS.
JAuddy3us xugkocTen.
Mogenb onbiTa lllTepHa.
[IpuTsKEHUE MOJIEKY.T.
Mogenu KpUCTa//INYeCKUX PELIéTOK.
Hab6usrozeHue U ucciej0BaHUE U30TMPOLIECCOB.

YueHuueckuii skcnepumenm, 1a60pamopHsvle pa6omuvl, NPAKMUKYM
UccnenoBaHue mpoljecca YCTAaHOBJIEHUS TEIJIOBOT'O PaBHOBECUS NP
TEMJI00OMEHE MEXAY ropsidel U X0JI0HON BOJIOH.
W3yyeHrne HU30TEPMHUYECKOrO Mpolecca (peKOMeH0BaHO HCIOJIb30-
BaHUe IUPPOBOH JTabOPATOPUH).



H3y4deHue H30XOPHOTO MpoLecca.
H3ydeHnue n306apHOTO MpoLecca.
[IpoBepka ypaBHEHHUs COCTOSIHHUS.

Tema 2. TepMosuHaMuKa. TelIOBbIe MalIUHbI

Tepmogunamuueckas (T/l) cuctema. 3ajlaHMe BHELMIHUX YCJAOBUH JJis
T/l cuctembl. BHemiHne u BHyTpeHHUe napaMmeTphl. [lapameTtpsl T/l cuc-
TeMbl KaK Cpe/iHMe 3Ha4eHUs BeJUYMH, ONHChIBAIOIINX €€ COCTOSIHUE Ha
MHUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauaso TepMoguHaMUKU. CaMONpOH3BOJIbHAs peJlakcalus
T/l cucTeMbl K TENJIOBOMY PaBHOBECHIO.

Mogenb ujeanbHOro rasa B TepMOJHMHAaMUKe — CUCTeMa YpaBHEHUH:
ypaBHeHue MeHeneeBa—KianellpoHa U BblpaxkeHue [JI1 BHYTPeHHeH
JHepruu. YcJoBUA NPHUMEHUMOCTH 3TOM MOJEJU: HHU3Kad KOHLEeHTpauus
4aCTHUL, BBICOKME TeMIlepaTypbl. BelpakeHHWe [ji1 BHYTpeHHEH 3Hepruu
O/ZIHOATOMHOTO U/ieaJIbHOTO rasa.

KBasucraTudeckue U HecTaTU4eCKHEe NIPOLECCHI.

JneMmeHTapHas paboTa B TEpMOJUWHAMHKe. BblyucjieHHe PaGOThI IO
rpaduky npouecca Ha pV-auarpamme.

Tensonepesaya kak crnocob W3MeHeHUs BHyTpeHHel sHepruu T/] cuc-
TeMbl 6e3 coBepuieHHs1 paboTbl. KOHBEKIMSA, TEMIONPO-BOJHOCTD, U3JIY-
YeHHMe.

KosnmyectBo TensoThl. TennoéMKOCTh Tesa. YAeabHaa U MOJIIpHas Te-
IJIOEMKOCTH BellleCTBa. YpaBHeHUe Maliepa. Y jesbHas TeNJoTa CrOpaHus
TomJMBa. Pacuét KosinyecTBa TeNJIOTHI NpH Temaonepenayde. [lousaTre 06
aZinabaTHOM IpoIiecce.

[lepBbINi 3aKOH TepMOAVWHAMUKHU. BHyTpeHHaa sHeprusa. KosndecTBo
TEeIJIOThI U paboTa Kak Mepbl U3MeHeHUs1 BHyTpeHHeH 3Hepruu T/l cuc-
TEMBL.

BTopoi#l 3akOoH TepMOJWHAMHUKHU [/ PaBHOBECHBIX NPOLIECCOB: Yepes
3aJlaHHOe paBHOBecHOe cocTosiHUe T/l cucTeMbl NPOXOAUT eAUHCTBEHHAs
afrabara. AGcosIoTHasA TeMIeparypa.

BTopo#l 3akOH TepMOJMHAMHUKHU [/ HEPAaBHOBECHBIX NPOLLECCOB: He-
BO3MOXHO MepeiaTh TEIJIOTY OT 6oJiee XOJIOJHOTrO TeJia K 60Jiee Harpe-
ToMy 6e3 komneHcauuu (Knaysuyc). Heo6paTUMOCTb NpPHUPOJHBIX MPO-
LJeCCOB.

[IpuHLMOBI AeWCTBUSA TeMA0BbIX MaluH. KI1/,.

MaxkcuMasibHoe 3HaueHue KII/I. Quka KapHo.

JKoJIorM4ecKre acleKThbl UCI0/1b30BaHUSA TEeIJIOBbIX ABUraTesel. Ten-
JIOBOE 3arpsisHeHHEe OKpY Kalolllel cpefibl.

TexHuyeckue ycmpoﬁcmea U mexHosioecu4eckue ripouyecchl: xoJio-
JUJIBHUK, KOHJULMOHED, AU3eJbHbIH U KapOopaTOPHbIA JBUraTeslHy, Na-
poBas TYypOMHa, NoJIydeHHe CBePXHU3KUX TeMIlepaTyp, YTU/IU3aLUs «Te-



IJIOBBIX» OTXOJIOB C MCIOJIb30BaHMEM TeIJIOBOTO Hacoca, YTHJIM3aLUs
OHUOOPTraHUYECKOT 0 TOILJIMBA JIIst BBIPAOOTKHU «TEIMJIOBOM»
Y 3JIEKTPO3HEPTUH.

JAemoucmpayuu

1. UsMeHeHUe TeMIIepaTyphbl IPU aJUa0ATUIECKOM PaCIIUPEHUH.

2. Bo3ayliHOe OTHUBO.

3. CpaBHeHHME y/ie/IbHBIX TEIJIOEMKOCTEN BeleCTB.

4. Cnoco6bl U3MeHeHUs BHYyTPEHHEN IHEPTUH.

5. UccnepoBanue aiuabaTHOrO Mpoljecca.

6. KoMmnbloTepHbIE MO/JIe/IM TEIJIOBLIX IBUTaTeJEN.

Yuenuueckuii 3kcnepumeHm, 1a60pamopHsie pa6ombul, NPAKMUKYM

1. U3sMepeHue yie/IbHOU TEMJI0EMKOCTH.

2. UccnepoBaHue nporecca OCTbIBaHUS BelleCTBaA.

3. UccnepoBanue aamabaTHOrO Mpoliecca.

4,
H3ydeHne B3aMMOCBA3M 3HEPTUMU MEXMOJIEKYJIIPHOIO B3aWUMOJAENCTBUA
Y TeMIlepaTypbl KUIIEHUS XKULKOCTEN.

Tema 3. ArperaTHble cocTOsIHUA BelecTBa. Pa3oBble nepexoAnl

[lapoo6pa3oBaHue U KOHAeHcanus. McnapeHue W KuneHue. YenbHas
TeIJIoTa Napoo6pa3oBaHuUs.

HacellienHble ¥ HeHachllleHHble Mapbl. KayecTBeHHass 3aBUCMMOCTb
IJIOTHOCTH Y JjaBJIeHHUsI HACBILEHHOTO Mapa OT TeMIepaTyphbl, UX He3aBU-
CUMOCTb OT 00'b€Ma HACBIIEHHOTO apa. 3aBUCUMOCTb TEMIEPATYPhI KHU-
NeHus OT JaBJIEHUs B XKUJKOCTH.

Byia>kHOCTB BO3/yxa. AGCOTIOTHAS M OTHOCHUTE/IbHAS BJQXKHOCTb.

Teéproe Teso. Kpucramnndyeckue uamopdHble Tesma. AHHU30TpONUS
CBOMCTB KpUCTa/JIOB. [ly1aBleHue M KpUCTa/UIM3alUsA. Y[eslbHasd TemJjoTa
miaBsaeHus. CyGaumanus.

Jledopmanuu TBEpAOrO Tesa. PacTskeHue u cxatue. CaBur. MoayJsib
IOura. [Ipesen ynpyrux gebopmanuii.

TensioBoe paclmimpeHue JKUJAKOCTEH U TBEPABIX TeJ, OOBEMHOE
Y JIMHEHHOe pacuiMpeHde. AHTAPMOHHM3M TeEIIOBBIX KOJIeGaHUU YaCTHIL
BellleCTBA KaK NMPUYMHA TEMJIOBOr0 pacinpeHUs TeJs (Ha KayeCTBEHHOM
YpOBHE).

[Ipeo6pasoBaHue 3Hepryuu B $pa30BbIX NEPEXO/IAX.

YpaBHeHUe Tens10BoOro 6aJjaHca.

[ToBepxHOCTHOe HaTsKeHHe. KoaddulueHT NOBEPXHOCTHOrO HATsKe-
HuA. KanunnspHele aBaeHus. /[laBieHde MoJ UCKPUBJIEHHON MOBEPXHO-
CThbI0 XuAxoctu. Popmy.a Jlanaaca.

TexHuyeckue ycmpoﬁcmea U mexHosiocu4ecKue rpouecchl: xxuaKue
KpHUCTaJLJIbl, COBpeMeHHble MaTepHuaJbl.

JAemoncmpayuu



TensoBoe pacliupeHue.
CBOMCTBa HACBILLEHHbIX 1APOB.
Kunenue. Kunenuve npu noHM»KeHHOM JjaBJIEHUH.
M3MepeHMe cHJIbl TOBEPXHOCTHOI'O HATSXKEHHUS.
OnBITHI C MBUIBHBIMU IIJIEHKaMHU.
CMmauyuBaHHUe.
KanuispHele sBl1eHUs.
Mopesin HEHbIOTOHOBCKOH KM IKOCTH.
Cnoco6bl M3MepeHUs BAKHOCTH.
HUccnenoBaHre HarpeBaHUsl U IJIABJEHUS KPUCTA/JIMYECKOTO Bellle-
CTBa.
Buzbl nedpopmanuii.
Hab6urojeHve Manbix fedopManuil.
Yuenuueckuii 3kcnepumeHm, 1a60pamopHsie pa6ombul, NPAKMUKYM
N3yyeHre 3aKOHOMEPHOCTEMN UCIIapeHHUs] KUAKOCTEM.
W3MepeHue y/ieIbHOM TEIJIOTHI [IJIaBJeHUA JbJA.
M3ydyeHne CBOMCTB HAaChIIEHHBIX 1APOB.
W3mepeHue abCoOMIOTHOMN BJIQXKHOCTH BO3/yXa U OLleHKA MacChl NapoB
B IIOMEIleHUH.
U3mepenne k03¢ dUIeHTa TOBEPXHOCTHOTO HATSKEHHUS.
U3mepenue moaysda lOHra.
HUccnenoBaHre 3aBUCHMOCTH JAedopMalidd pe3MHOBOTO o6pasia oT
NPUJIOKEHHOH K HEMY CHJIBI.

PA3/IEJI 4. 9JIEKTPOAIUHAMUKA
TeMa 1. dnexTpudeckoe noJsie

JJIeKTpU3aLusA Tes U eé NposaBJeHus. JJeKTpUIecKui 3apa/. /lsa Buga
3JIEKTPUYECKUX 3aps/ioB. [IpoBOAHUKH, JU3JIEKTPUKHU
Y TMOJIYIPOBOJHUKU. DJIeMeHTapHbIA 3JIeKTpPUUeCKUN 3apsf. 3aKoH co-
XpaHeHHUs 3J1eKTPUYecKoro 3apsja.

BsauMogelicTBUe 3apsiioB. ToueuHble 3apsabl. 3akoH KysoHa.

JdnekTpUyeckoe noJie. Ero elicTBre Ha ajleKTpUYeCKHe 3apsibl.

HanpskéHHOCTb 3/1eKTprUyeckoro noJs. [Ipo6HbIN 3apsaj. JIMHUM Ha-
NPSHKEHHOCTH 3JIeKTpUUYeckoro noJist. OfHOpoAHOe 3/1eKTpHYecKoe ToJIe.

[loTeHIMAJBHOCTb 3JIEKTPOCTATHUYECKOTO NoJd. Pa3HOCTb moTeHlHa-
JIOB Y HallpshKeHue. [loTeHuMa bHAsA 3Heprus 3apsaja
B 3JIEKTPOCTAaTHUYeCKOM IoJie. [loTeHIMal 3J1eKTPOCTAaTUYECKOr0 IOJIS.
CBs3b HANpPSHXKEHHOCTH MOJIS1 U Pa3HOCTU MOTEHIIMAJIOB AJ1s 3J1eKTpPOoCTa-
THUYECKOTO 0J11 (KaK 0JHOPO/ITHOTO, TaK U HEOJHOPO/IHOTO).

[IpyHOMI Cynepno3vLMU 31€KTPUUECKUX M10JIEN.

[losnie ToueuHoro 3apsiga. [losie paBHOMepHO 3apspkeHHOU cdepnl. [lose
paBHOMEPHO 3apsKEHHOTro 1o 00'béMy liapa. [losle paBHOMEPHO 3apsiKeH-



HOM 6eCKOHEeYHOM MJI0CKOCTH. KapTHHBI IMHUN HAPSXKEHHOCTH 3TUX MOJIEN
Y 3KBUIIOTEHLIMAJ/IbHBIX IOBEPXHOCTE.

[IpOBOAHUKYM B 3JIEKTPOCTATHYECKOM I10JIe. YCJIOBUE PaBHOBECHUS 3a-
pAOB.

JU3/IeKTPUKHU B 3JIEKTPOCTATHYECKOM ToJie. JluajieKTpuyeckass Npo-
HULIAeMOCTbD BelecTBa.

KonpeHcaTop. J/1eKTPOEMKOCTb KOHAEHCAaTOpa. JJIEKTPOEMKOCTD IJIOCKOTO
KOH/IeHCaTopa.

[lapannenbHoe coefuHeHUe KoHAeHcaTopoB. [locienoBaTesnbHOe co-
e/lMHeHV e KOH/IeHCAaTOPOB.

JHeprus 3apsSKeHHOr0 KOH/leHcaTopa.

JBr>XeHHe 3aps»KeHHOM 4acCTHULbl B OAHOPOJHOM 3JIEKTPUYECKOM I10-
Je.

TexHuyeckue ycmpoticmea U mexHorio2u4yeckue rnpoyecehl: 3J1eKTpo-
CKOII, 3JIEKTPOMETD, 3JIeKTPOCTaTh4YeCcKasd 3aluTa, 3a3eMJeHHe 3JIeKTPO-
npu6OPOB, KOHAEHCATOPHI, TeHepaTop Bax e 'paada.

JAemoucmpayuu

YCcTpOHCTBO U IPUHLUT AEHCTBUA 3JIEKTpOMeTpa.

JJIeKTpUYecKoe 1oJie 3apsKeHHBIX IIapHUKOB.

JJIeKTpUYecKoe NoJie JBYX 3apAKeHHBIX IJIaCTHH.

Mogesb as1eKTpocTaTUdeckoro renepartopa (Bau ge 'paada).
[IpOBOJHUKY B 3JIEKTPUYECKOM TOJIE.

JJIeKTpoCcTaTHUYecKad 3aliuTa.

YcTpoHcTBO U JlelicTBMe KOHJEeHCaTopa NMOCTOSAHHON U MepeMeHHOU
éMKOCTH.

3aBUCHMOCTBD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJleHcaTopa OT IJIoIaAu
IJIACTUH, PacCTOSHUA MeXJy HUMH U JU3JeKTPUYeCKON MpOoHULae-
MOCTH.

JHeprus 3J1eKTPUUECKOr0 M0JIs 3apSXKeHHOT0 KOHJeHcaTopa.
3apsajka U pa3psa/Ka KOHJleHcaTopa 4epe3 pe3ucTop.

Yuenuyeckuil s3kcnepumeHm, 1a6opamopHsle pa6ombul, NPAKMUKYM

OneHka CUJI B3aUMO/ZeHCTBUSA 3apsKeHHBIX TeJl.

Hab6utofeHvie mpeBpalleHUsl 3HEPTrUM 3apsDKEHHOr0 KOHJeHcaTopa
B SHEPTHUIO U3JIyYeHUd CBeTOANO0/A.

M3y4yeHue npoTeKkaHUs TOKA B LIeNH, COAepKallell KOHAeHcaTop.
PacnipesnesieHre pa3HOCTH MOTEHIMAJOB (HANpPSKeHHUs) MPU MOCJIe-
Jl0BaTeJIbHOM COeIMHEHUU KOH/IeHCAaTOPOB.

UccnenoBaHue pa3psaia KOHAeHcaTopa yepes pe3ucTop.

TeMa 2. [IocTOSIHHBIN 3/1IeKTPHYECKHI TOK

Cua Toka. [10CTOSIHHBIN TOK.
YcnoBus cylecTBOBaHUS MOCTOSTHHOTO 3JIEKTPUYECKOro Toka. Mcrou-
Huku Toka. Hanpsikenue U u 3/IC E.



3akoH OMa AJ1g y4acTKa LelnHu.
JJIeKTpUYeCcKoe CONPOTHUBJIEHHE. 3aBUCUMOCTb CONMPOTHUBJIEHUS OJIHO-
POAHOTO MPOBOJHUKA OT €ro JUIMHBI U IJIOUAIU MONEPEYHOr0 CEYEHHUS.
YaenbHOE COMPOTUBJIEHHUE BELECTBA.
[locnesoBaTebHOE, apaslieJibHOE, CMEIIAaHHOE COeUHEHUE MPOBOJ-
HUKOB. PacuéT pa3BeTB/NIEHHbIX 3/eKTpUieckux Lenei. [IpaBuna Kupxro-
da.
Pa6oTa asiekTpuyueckoro Toka. 3akoH /Jxoynsga—JleHna.
MouHOCTb 3/IeKTpUYecKoro Toka. TemsoBas MOIHOCTD, BblesseMast
Ha pe3ucTope.
3/IC v BHyTpeHHee CONPOTUBJIEHUE MCTOYHHUKA TOKa. 3akoH OMa ans
MOJIHOU (3aMKHYTOM) 3/IEKTPUYECKOU I[enu. MOIHOCTh UCTOYHUKA TOKA.
KopoTkoe 3aMbikaHue.
KongeHcaTop B 1jenu NOCTOAHHOTO TOKa.
TexHu4eckue ycmpolicmea U mexHosio2uyecKkue Mpoyecchl: aMmiep-
MeTp, BOJIbTMETP, Pe0CTaT, C4ETYUK 3JIEKTPUIECKON SJHEPTUMU.
JAemoucmpayuu
W3MepeHUe CUJIbI TOKA M HANIPSIPKEHHUS.
UccnenoBaHne 3aBUCMMOCTH CHJIBl TOKA OT HANpPSXKeHUd /A pe3u-
CTOPa, JJaMIIbl HAKaJMBaHUA U CBETOAUO/A.
3aBUCUMOCTb CONPOTHBJIEHUS LMUJIWHAPUYECKUX MNPOBOJHUKOB OT
JJIMHBI, IIJIOLaiM NONepeYyHOoro Ce4eHNs U MaTepHaJa.
UccnenoBaHue 3aBUCMMOCTH CUJIBI TOKA OT CONPOTHUBJIEHUA MPH IO-
CTOSTHHOM HaNpsDKeHUH.
[Ipsamoe nsmepenue 3/IC. KopoTkoe 3aMblKkaHMe TrajJbBaHUYeCKOIo
3JIeMeHTAa U OLleHKa BHYTPEHHEero CONpOTUBJIEHHUS.
Crioco6bI coeIMHEHUST UCTOYHUKOB TOKa, I/|C 6aTapei.
UccnenoBaHue pa3HOCTY NOTEHLMAI0OB MeXY MOJIIOCAMU UCTOYHUKA
TOKa OT CUJIbl TOKA B L[ H.

Yuenuueckuii 3kxcnepumeHm, 1a60pamopHsie pa6omul, NPAKMUKYM
HUccnenoBaHne CMeIIaHHOTO COeJMHEHUSA PE3UCTOPOB.
V3MepeHUe yieJIbHOT0 CONPOTHUBJIEHNS TPOBOJHUKOB.
UccnenoBaHne 3aBUCMMOCTH CUJIbI TOKA OT HaNpPSXKeHUA JAJ JIaMIIbl
HaKaJIMBaHUs.
YBesinueHHe npejiesa U3MepeHus aMmnepMeTrpa (BoJbTMeTpa).
U3mepenue 3/[C 1 BHYTpEHHET0 CONPOTUBJIEHUS UCTOUHHUKA TOKa.
UccnenoBanune 3aBucuMocTh IJ/IC rajbBaHHYeCKOro 3J€eMeHTa OT
BpeMeHU IPpU KOPOTKOM 3aMbIKaHHH.
UccnenoBaHne pa3HOCTH MOTEHLMAN0OB MeXAY MOJCAMU UCTOYHHUKA
TOKa OT CUJIbI TOKA B LIENH.
UccnenoBaHne 3aBUCMMOCTH MOJI€3HOW MOLIHOCTU MCTOYHHUKA TOKa
OT CUJIBI TOKA.

Tema 3. Toku B pa3/IMYHBIX CpeAax



JdyieKTpHUyecKkass MPOBOJAMMOCTb pa3JIMYHBIX BellleCTB. JJIEKTPOHHAs
NPOBOAUMOCTb TBEPJbIX METa/JIOB. 3aBUCHMOCTb CONPOTUBJIEHUS Me-
TaJIJIOB OT TeMIepaTypbl. CBepXNIPOBOAUMOCTD.

JJIeKTpUYeCKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX IYYKOB.

[TonynpoBoaHuku. Co6CTBeHHAsi M MpUMeCHasi MPOBOJUMOCTb IOJY-
npoBOAHUKOB. CBoHcTBa P—N-nepexona. [losynpoBogHUKOBBIE MPUBO-
pBIL.

JJIeKTPUYECKUM TOK B 3JIEKTPOJINTAX. JJEeKTPOJUTUYeCKass AUCCOLHa-
1. JaeKTposu3. 3akoHbl Papajes 11 3J1€KTPoJIN3a.

JJIeKTpUYeCcKUi TOK B rasax. CaMocCTOSITeIbHBIN
Y HeCaMOCTOAATeJbHbIM pa3psAA. Pas/uMyHble THUNBI CaMOCTOATENbHOIO
paspsaga. Mosnus. [lnasma.

TexHu4yeckue ycmpoticmea U rpakmu4eckKoe rpuMeHeHue: razopas-
psAHBIE JIAMIIBL, 3JIEKTPOHHO-JIy4YeBasg TpyOKa, IMOJIYNPOBOJHUKOBBIE
npu6OopkI: AUOJ, TPAaH3UCTOP, POTOLMO], CBETOAMO; raJbBaHNKa, padu-
HUPOBaHUeE MeJiy, BbIIJIaBKa aJIIOMUHHS, 3JIEKTPOHHAsA MUKPOCKOIIUS.

JAemoucmpayuu

3aBUCHMOCTb CONPOTUBJIEHUS METAJIJIOB OT TeMIIEPATYPHI.
[IpoBOAMMOCTD 3JIEKTPOJIUTOB.
3akoHbI 3/1eKTpoJin3a Papajes.
WckpoBo# pa3pa/ U NpOBOAUMOCTb BO3yXa.
CpaBHeHHE NPOBOAMMOCTH METAJLJIOB Y NOJYNIPOBOJHHUKOB.
O HOCTOPOHHSAA NPOBOAUMOCTD JUOAA.
Yuenuueckuii skcnepumenm, .1a60pamopHsie pa6omul, NPAKMUKyM
Ha6so0eHue 3/1eKTpoIu3a.
N3MepeHue 3apsa 0OAHOBAaJEHTHOIO HOHa.
UccnenoBaHne 3aBUCHMOCTH CONPOTUBJIEHUS TepMOpe3UcTopa OT
TeMIepaTyphl.
CHATHe BOJIbT-aMIIEpPHOU XapaKTEPUCTUKU AUO/A.

OU3UYECKUU TPAKTUKYM

Crioco6bl M3MepeHUs: GU3NIECKHUX BEJIMYMH C MCI0JIb30BaHMEM aHaJIoOro-
BbIX U [IUPPOBBIX U3MEPUTEIbHBIX MPUGOPOB ¥ KOMITBIOTEPHBIX JJATYUKOBBIX
cucteM. AGCOJIIOTHBIE U OTHOCHUTEJ/IbHbIE MOTPELIHOCTH U3MEpPEeHUH dusnde-
CKHUX BesTn4uH. OlieHKa rpaHul] IOrpelHOCTeH.

[IpoBeleHME KOCBEHHBIX H3MEPEHUM, HMCCIeJOBaHWUI 3aBHUCHUMOCTEMR
dU3MYEeCKUX BEJUYHH, IPOBEPKA MPE/JI0KEHHbIX IUoTe3 (BbIOOp U3 pa-
60T, ONMMCAHHBIX B TEMAaTHYECKUX pa3fesax «YYeHUYECKUH IKCIIepUMEHT,
JlabopaTopHbIe PabOThI, MPAKTUKYM»).

MEXIIPEAMETHBIE CBA3U

UsyueHue kypca ¢pusuku yray6aéHHoro ypoBHs B 10 kiacce ocyiecT-



BJISIETCS C yYETOM COJlepKaTesIbHbIX MeXIpeJMeTHbIX CBsI3el ¢ KypcaMu
MaTeMaTHKH, 6HO0JIOTUH, XUMUH, reorpaduu U TEXHOJIOTHH.

MesicnpedmemHble NOHAMUS, C8513AHHbIE C U3YYeHUeM Memodos
HAy4H020 NO3HAHUSA: SBJIeHWe, Hay4yHbId QakT, runoresa, ¢pusnyeckas
BeJIMYMHA, 3aKOH, TeopHs, HabJlo/leHue, IKCIIEPUMEHT, MOJIeJIMPOBAHMUE,
MO/ie/Ib, U3MepeHHe, OTPELIHOCTH U3MepeHUH, U3MepUTeJIbHbIe PU6o-
pbl, i poBas JabopaTopUsl.

Mamemamuka: PeinieHue cucteMbl ypaBHeHUN. JIuHelHasa QyHKLUSA,
napa6oJsia, runep6osa, ux rpaduku U cBoiicTBa. TpuroHomeTpudeckue
GYHKIMU: CHHYC, KOCHHYC, TAaHT€HC, KOTAaHI'€HC; OCHOBHOE TPUTOHOMET-
pUYecKoe TOXAECTBO. BeKTOPBI M UX MPOEKIMK HA OCH KOOPJHUHAT, CJI0-
>KeHHE BEKTOPOB.

Buosiozus: MexaHUYecKoe JABW)KEHHE B KMBOW mpupoje, auddysus,
0CMOC, TeIJIO0O6MeH XKHMBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKpY-
JKaroIer cpeibl, YTUAU3ALUSA OMOOPTaHWYEeCKOT0 TOIJIMBA JJIs BHIPA6OT-
KH «TeIJIOBOW» U 3JIEKTPOIHEPTHH, TIOBEPXHOCTHOE HATSKEHHE U KaIlUJI-
JISIPHBIE SIBJIEHUS B IPUPOJE, 3JIEKTPUIECKHE SIBJIEHHUS B }KUBOU IPUPO/IE.

Xumus: TMCKpeTHOe CTPOEHHe BeLeCcTBa, CTPOEHHE aTOMOB U MOJIEKYJI,
MOJIb BelLeCcTBa, MOJISIpHAs Macca, MoJlyyeHre HAaHOMAaTepHaJioB, TENJIOBbIE
CBOWCTBA TBEP/ABIX TEJI, }KUJKOCTEHN U ra30B, KUAKHE KPUCTAJUIbI, 3JIEKTPHU-
YyecKHe CBOWCTBA METAJIJIOB, 3JIEKTPOJIUTHYECKAs AUCCOLMALIMS, FaIbBaHUKa,
3JIEKTPOHHAsI MUKPOCKOITHSL.

T'eozpadpus: B1axHOCTb BO3/1yXa, BETPHI, 6apOMETP, TEPMOMETD.

TexHo102u51: npeobpa3oBaHUe JBWKEHHH C HCIOJb30BaHUEM MeXxa-
HHU3MOB, YYET CyXOT0 U KHUJIKOTO TPEHHUs B TEXHHUKE, CTaTUYECKHE KOHCT-
PYKLUMH (KpPOHILITEHH, peleTyaTble KOHCTPYKIIMHK), UCIOJIb30BaHHE 3aKO0-
HOB COXpaHEHUs] MEXaHUKH B TEXHUKe (TMPOCKOI, BOJOMET U T.I.), BU-
raTe/jib BHYTPEHHETO CropaHusi, napoBas Typ6HHA, GBITOBONM XOJIOJUJb-
HUK, KOHIUIIMOHED, TEXHOJOTHH
MOJIy4eHHUsI COBPeMEHHBIX MaTEPHAJIOB, B TOM YHCJie HAHOMAaTe-pHaJoB, U
HaHOTEXHOJIOTUH, 3JEKTPOCTAaTHYeCcKas 3al[yTa, 3a3eMJIEHHE 3JIEKTPO-
npu6opoB, Tras3opa3psiiHble JIAMIbI, TOJIYIPOBOJHUKOBbIE HPUOOPHI;
rajibBaHHKa.

11 xuacc

PA3/JIEJI 4. 3JIEKTPOJJUHAMUKA
Tema 4. MarHuTHOE 1MoJie

B3auMopeiicTBUe NOCTOSHHBIX MAarHUTOB U MPOBOJAHUKOB C TOKOM.
MarsuTHOe noJsie. BeKTop MarHUTHOW WHAYKUUM. [[pyHIun cynepnosu-
LMY MarHUTHBIX MoJ1el. JIMHUU MarHUTHOU UHAYKLUU.

MarauTHoe noJie NpOBOAHUKA C TOKOM (IIPsIMOI0 MPOBOJHUKA, KaTy1l-
KU ¥ KpyroBoro BUTKa). OnbIT pcTesa.



Cusa Amriepa, eé HampaBJieHUEe U MOAYJIb.

Cuna JlopeHua, eé HampaBJieHUEe U MOAYJb. [IBUKEHUE 3apsKeHHOU
YaCTHLb! B OJJHOPOJHOM MarHUTHOM mnoJie. Pa6oTta cuibl JlopeHna.

MarnuTHoe noJie B BeljecTBe. PeppoMarHeTHKY, napa- v JjuaMarHeTH-
KH.

TexHu4yeckue ycmpotlicmsea U mexHosio2udyeckue npoyecchl: nmprume-
HeHHe IOCTOSIHHBIX MarHUTOB, 3JIEKTPOMAarHUTOB, TeCTep-MyJIbTUMETP,
3JIeKTpoABUraTe b IKOOH, yCKOPUTENH 3JIeMeHTapPHBIX YaCTHULL.

JAemoucmpayuu
KapTviHa JMHUH UMHAYKIUMM MarHUTHOrO TMOJIS  [OJIOCOBOTO

Y N0/JKOBO-06Pa3HOro MOCTOSIHHBIX MAaTHUTOB.

KapTvHa JIMHUHA MarHUTHOW WHAYKLUHUHU NO0JIS AJMHHOTO NPSIMOro
NPOBOJHUKA M 3aMKHYTOIO KOJIbIIEBOTO NPOBOJHMUKA, KaTyLIKU
C TOKOM.

B3auMogeiicTBYe JBYX NTPOBOJHUKOB C TOKOM.

Cnna Amnepa.

JedicTBue cubl JlopeHLla Ha HOHBI 3JIEKTPOJIUTA.

Hab6uirojeHne BH)KeHHU MTyYKa 3JIEKTPOHOB B MAarHUTHOM IIOJI€.
[IpuHUMD [AEHCTBUST 3JIEKTPOM3MEPUTEJNBHOr0 NpUbGOpa MarHUTo-
3JIEKTPUYECKOU CUCTEMBL.

Yuenuueckuii 3kxcnepumeHm, 1a60pamopHsie pa6omul, NPAKMUKYM
UccnenoBaHre MarHUTHOTO MOJIS1 IOCTOSTHHBIX MarHUTOB.
HUccnenoBaHue CBOMCTB peppoOMarHeTUKOB.

UccnenoBaHue AelCTBUA NOCTOSHHOIO MarHUTa Ha paMKy C TOKOM.
W3mepeHue cuibl AMnepa.

W3yyeHne 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

OnpeseneHMe MarHUTHOW WHJAYKIMU Ha OCHOBE HU3MepEHHUS CHUJIbI
AwMnepa.

Tema 5. dnekTpoMarHuTHasI MHAYKLUS

fABsieHUe 3/IeKTPOMarHUTHON HUHAYKUUM. [IOTOK BeKTOpa MarHUTHOH
UHAYKUUHK. I/JC UHAYKUUU. 3aKOH 3JIEKTPOMarHuTHOW MHAYKIMU Papa-
Jesi. BuxpeBoe anektpuueckoe noJe. Toku Pyko.

3/JC MHAYKLMU B IPOBOJHHUKE, JBWKYLIEMCS B OJHOPOJHOM MarHuT-
HOM IIOJIE.

[IpaBuio JleHua.

HWuaykTrBHOCTB. KaTylika MHAYKTUBHOCTH B LleNM MOCTOSIHHOTO TOKa.
ABnenue camounaykuuu. 3J[C caMOUHAYKIUU.

JHeprusi MArHUTHOTO M0JIs1 KATYUIKH C TOKOM.

JJIeKTpOMarHMTHOE 1oJie.

TexHu4yeckue ycmpoﬁcmea U mexHorsriocu4ecKue rpouecchbl: nHAYK-
LIMOHHAs TeYb, COJIEHOU/], 3alllUTa OT 3JIEeKTPU3aLMU TeJl NP JBHUKEHUHU
B MAarHMTHOM MoJie 3eMJIU.

JAemoncmpayuu



Hab6srozieHue siBJIeHUs 3J1EKTPOMarHUTHOM HHAYKLIUH.
UccnepgoBanue 3aBucumMoctH 3/1C MHAYKIMU OT CKOPOCTU U3MEHEHUS
MarHUTHOT'O MOTOKA.
[IpaBuJio Jlenua.
[lafeHre MarHuTa B aJIIOMUHUEBOH (MeIHOH) TpyOe.
fIBNieHMEe CAaMOUMHAYKIMHU.
UccnepgoBanue 3aBucuMocTy 3/IC caMOUHAYKLUK OT CKOPOCTH HU3Me-
HEHMS CUJIbl TOKA B IIEMHU.
YueHuueckulii sKkcnepumenm, 1a60pamopHbvle pa6omuvl, NPAKMUKYM
1. UccnepoBaHue siBJIEHUS 3J1EKTPOMAarHUTHOW UHYKL U H.
2.0npepesieHre UHAYKUUH BUXPEBOTO MAarHUTHOIO MOJISL.
3. UccnepnoBaHue siBJIeHUS] CAMOUMHAYKIIUU.
4. C6opka MOZie/IM 3JIEKTPOMAarHUTHOI'O reHepaTopa.

PA3/JIEJI 5. KOJIEBAHHU S U BOJIHbI
Tema 1. MexaHu4yeckHe KosiebaHus

KosnebaTtenbHas cucteMa. CBoOG0OAHbIE KOJIEGAHHUSA.

'apMoHUuYeckre KosebGaHUA. KuHeMaTH4Yeckoe U JJMHaMUYeCcKOoe OIM-
caHUe. JHepreTU4ecKoe ONMCaHHe (3aKOH COXpaHEHHUS MexaHWYeCKOW
3Hepruu). BolBoJ AMHAMHUYECKOTO ONMCAaHNUA FapMOHUYECKUX KoJlebaHUM
Y3 UX 3HepreTUYeCKOro ¥ KHHEMAaTU4eCKOI0 ONHUCAHUSL.

Avnutyga v ¢pasa kosebaHuil. CBI3b aMIIUTYZAbl KoJeb6aHUN UCXO[-
HOH BeJINYMHBI C aMIJINTYJaMH KoJ1le6aHUH eé CKOPOCTU U YCKOPEeHMUs.

[lepuop v yacToTa KosebaHui. [lepros MasibIx CBOGOHBIX KOJIeOaHUN
MaTeMaTH4ecKoro MasaTHHUKa. [leproJ; cBOGOJHBIX KOJeO6aHUH NPYKUH-
HOTO0 MasiTHUKA.

[loHsAATHe 0 3aTyxalolIUX KoJlebaHUAX. BbIHYX/jeHHble Kose6aHus. Pe-
30HaHC. Pe3oHaHcHasA kpuBasd. BiMsHMe 3aTyxaHUsl Ha BU/J, pe30HAHCHOU
KpHUBOH. ABTOKOJIeGAHUS.

TexHudyeckue ycmpolicmea U MexHOI02U4ecKUe MPOUEeCChl: MeTpo-
HOM, 4achl, KayeJy, My3blKaJbHble HHCTPYMEHTBI, ceiicMorpad.

HAemoncmpayuu

3anuch KoJie6aTesbHOI0 ABHXKEHHUS.

Hab6stoeHre He3aBUCHMOCTH IepyoJia MasblX KoJlebaHUM rpysa Ha
HUTH OT aMILIATY /bl

HUccnepoBaHMe 3aTyxalolMX KoseOGaHWM U 3aBUCMMOCTH Iepuoja
CBOOOJHBIX KOJIEOAHUHN OT CONMPOTUBJIEHHUS.

UccnenoBaHue KoJiebaHUM rpysa Ha MacCUBHOM INPYXKHUHE C IeJbI0
dbopMupoBaHUs NpeJCcTaBIeHUH 06 Ulea/IbHON MO/ie/IN IPY>KUHHOTO
MasiTHHUKA.

3aKOH coxpaHeHUsl 3HEPTUU IPU KoJleGaHHUsX I'Py3a Ha Npy-KUHE.
UccnenoBaHue BBIHYKJEHHBIX KOJeOaHUH.



Hab6srozeHue pe3oHaHca.

YueHuueckuii 3kcnepumeHm, 1a60pamopHsie pa6omul, NPAKMUKYM
W3mepeHnue nepuoja CBOGOJHBIX KoJIe6aHUM HUTSHOTO
Y IPY>KMHHOTO MasiTHUKOB.
W3y4yeHHe 3aKOHOB JBI)KEHHUsI Tesa B XOJle KojebGaHUW Ha ynpyrom
no/iBece.
U3y4yeHue JBUKEHUSI HUTSIHOTO MasiTHUKA.
[Ipeo6pasoBaHre 3HEPrUU B IPYKUHHOM MasTHUKE.
HUccnenoBaHue yObIBaHUSA aMIVIMTYAbl 3aTyXalOLUIUX KOJIeOaHUH.
UccnenoBaHue BBIHYKJEHHBIX KOJIeOaHUH.

TeMa 2. d1eKTpOMarHUTHLIE KOJiIeOaHHUS

Koneb6aTenbHblit KOHTYpP. CBOGOHbIE 3/IEKTPOMAarHUTHbIE KOJie6aHUs
B H/Jlea/lbHOM KoJiebaTeJlbHOM KoHType. ®opmysna TomcoHa. CBSI3b aM-
IJIMTYABl  3apsja  KOHJAeHcaTopa  C aMIUIUTYAOM  CWUJbl  TOKa
B K0JIe6aTe/IbHOM KOHTYype.

3aKO0H coOXpaHeHUsl SJHEPTUHU B U/ieaJlbHOM KoJiebaTe/IbHOM KOHTYpe.

3aTyxawliue 3JeKTPOMarHUTHble KoJieOaHUsl. BbIHyKJAeHHble 3JieK-
TpPOMarHUTHbIE KoJiebaHHUS.

[lepeMeHHBbIH TOK. MOIIHOCTL INEepeMEHHOr0 TOKa. AMILIUTYAHOe
U ledCTByIOLllee 3HAYEHUEe CUJIbl TOKA U HANpPSDKEHUs NPU Pa3IMuHOU
dopMe 3aBUCHUMOCTH NEPEMEHHOT0 TOKA OT BpeMeHU.

CuHycouZaNbHbIN NIepeMeHHbIA TOK. Pe3ucTop, KOHJIeHCATOp U KaTyLIKa
MH/JYKTUBHOCTH B LleIM CHHYCOUJAJbHOTO IepeMeHHOro Toka. Pe3oHaHc
TOKOB. Pe30HaHC HanpsKeHUH.

WpeanbHbIl TpaHcdopmaTop. [Ipon3BOACTBO, nepezaya
Y noTpebJieHUe 3/1EKTPUUECKON SHEPTUH.

JKoJIOTUYECKHE PHUCKHU MPU NPOU3BOACTBE 3JeKTpoaHepruu. KyabTypa
HCII0JIb30BaHUSI 3JIEKTPO3HEPTUU B TOBCEHEBHOM KU3HHU.

TexHuyeckue ycmpolicmea U MexHO/I02U4eCcKUe MPOUECChI: 3seK-
TPUYECKUI 3BOHOK, FeHEpAaTOp NepeMeHHOr0 TOKa, IMHUU 3JIeKTpoInepe-
Jlay.

HAemoncmpayuu

CBOGO/IHbIE 3/IEKTPOMarHUTHbIE KOJIe0aHUsI.

3aBUCHMOCTb YaCTOThl CBOOGOAHBIX KOJe€6aHUNW OT WHAYKTUBHOCTHU
Y éMKOCTHU KOHTYpa.

OcuIorpaMMbl 3J1IeKTPOMAarHUTHBIX KoJie6aHUM.

['eHepaToOp He3aTyXaKIUX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mogesb 3JIeKTPOMarHUTHOTO TeHepaTopa.

BbIHY>K/JeHHbIe CHHYCOU/Ja/IbHbIE KOJIe6aHUS.

Pe3ucTop, KaTylika HWHAYKTUBHOCTH U KOHJEHCATOp BIEeNU Mepe-
MEHHOT'0 TOKa.

Pe3oHaHC mpu moc/e10BaTEbHOM COEJTUHEHUH PE3UCTOPa, KaTYIIKU



WHJYKTUBHOCTH U KOHJEHcaTopa.
YcTpoHcTBO U NPUHLMI JeHcTBUA TpaHcopMaTopa.
MoJies1b IMHUM 3JIeKTPOIlepeayH.
YueHuueckuii 3kcnepumeHm, 1a60pamopHsie pa6ombul, NPAKMUKYM
U3yuyenue TpaHcpopmaTopa.
HUccnepoBaHWe NepeMeHHOTO TOKa yepe3 IOCJe0BAaTeJbHO COelU-
HEHHbIE KOH/IEHCATOp, KaTYLIKY U Pe3UCTop.
Hab6urojeHre 3/1eKTPOMarHUTHOI'O pe30HaHca.
HUccnenoBaHre paboThl HCTOYHHUKOB CBETA B LieNU IepeMEHHOT0 TOKa.

Tema 3. MexaHHYeCKHE U 3JIeKTPOMarHUTHbIE BOJIHBI

MexaHH4Yeckue BOJIHBI, YCJI0BUSA HUX pacnpocTpaHeHus. [lomepedHblie
Y IPOJi0JIbHble BOJIHBL [lepuos, CKOpOCTb pacnpocTpaHeHUs U JJIMHA
BoJIHBI. CBOMCTBa MeXaHUYeCKHX BOJIH: OTpa)kKeHHue, NpesoMJIeHUe, WH-
TepdepeHnusa U JUdpaKLus.

3Byk. CKopocTb 3ByKa. [poMkoCTb 3ByKa. BeicoTa ToHa. TeM6p 3ByKa.

lllymoBOe 3arpsi3HeHHE OKPY>Kalolllel cpefibl.

JJIeKTpOMarHUTHbIE BOJIHBIL. YCJOBUA U3/y4eHHs 3JeKTPOMarHUTHBIX
BOJIH. B3anMHasi opueHTalLMsl BEKTOPOB,, B 3JIeKTPOMarHUTHOH BOJIHE.

CBoiicTBa 3JIeKTPOMAarHUTHBIX BOJIH: OTPa)KeHUe, IpeJIoMJIeHHe, [10J151-
pusanusd, uHTepdepeHIUs U AUPpaKLUs.

[llkana 3/IeKTPOMarHUTHBIX BOJIH. [IpMMeHeHHe 3/J1eKTPOMarHUTHBIX
BOJIH B TeXHUKE U OBITY.

[IpyHLMIIBI paJUOCBSA3U U TesleBUAeHUs. Paauonokanus.

JJIeKTpOMarHMTHOe 3arpsisHeHre OKpY>Kawllel cpesibl.

TexHudyeckue ycmpolicmea U Mpakmuyeckoe MpPUMEHEeHUE: Mys3bl-
KaJ/ibHble MHCTPYMEHTBI, paZap, paJjMONpPUEMHUK, TeJeBU30p, aHTEHHa,
TenedpoH, CBY-nmeuyb, y/abTpa3ByKoBasd  JUarHOCTHKA B TEXHUKe
Y MeJULIHE.

HAemoncmpayuu

0O6pa3oBaHMe U pacpoCTpaHeHVe NoNepevyHbIX U NPOA0JIbHBIX BOJIH.
Kose6itoneecs Tes1o Kak UCTOYHHUK 3BYKa.

3aBUCUMOCTD JIJINHBI BOJIHBI OT YaCTOThI KOJIe6aHUH.

Hab6stojeHre oTpaXkeHUs U IpeJIoMJIeHUsI MeXaHUYeCKUX BOJIH.
Hab6stoneHne nuTepdepeHUU U AudpPaKL MU MeXxaHUYeCKUX BOJIH.
AkycTH4YecKuil pe30HaHC.

CBONCTBa yJIbTpPa3ByKa U €ro NpuMeHeHuUe.

Ha6utojeHre CBSI3W TPOMKOCTH 3BYKa U BBICOTBI TOHA C aMIJIMTYA0H
Y 4YacTOTOM KoJiebaHUM.

HUccnenoBaHHe CBOMCTB 3/1eKTPOMAarHMTHBIX BOJIH: OTPa)KeHUe, Npe-
JIOMJIEHUE, oI pu3anus, Jubpakuus, UHTepdepeHIus.
O6HapyxeHre UHPPAKPACHOTO U YJIbTPAPHO0JIETOBOr0 U3IYIEHUN.



YueHuueckuii 3kcnepumeHm, 1a60pamopHsie pa6omul, NPAKMUKYM
U3y4yeHure napaMeTpOB 3BYKOBOU BOJIHBL.
W3yyeHHe pacnpocTpaHeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIpo-
CTpaHCTBe.

Tema 4. OnTHKa

[IpsiMo/IMHellHOe pacnpOoCTpaHeEHUEe CBeTa B OAHOPOJHOHN cpefe. Jlyd
cBeTa. TOYeYHBIN UCTOYHUK CBETA.

OTpakeHue cBeTa. 3aKOHbI OTpPaXKeHUs CBeTa. [locTpoeHue M300paxe-
HUH B IJIOCKOM 3epKaJie. Cheprieckre 3epKasia.

[IpesiomsieHue cBeTa. 3aKOHBI MPEJIOMJIEHHST CBeTA. AGCOTIOTHBIN MTOKa3a-
TeJib npesioMJieHus. OTHOCUTE/IbHBIN NTOKa3aTe b npeJjoMaenud. [locto-
SAHCTBO YaCTOThI CBeTA U COOTHOILIEHHe JJINH BOJIH NIPU Iepexo/ie MOHO-
XpPOMaTHYeCKOTO CBeTa Yepe3 rpaHuLly pasfesa [ByX ONTHUYECKHX Cpes.

Xop nydeit B mpusMme. Jucnepcust cBeta. CJI0KHBIHA cocTaB 6es10ro cBe-
Ta. liBeT.

[lonHOe BHyTpeHHee oTpaxkeHHe. [Ipefie/IbHBIN yros NOJHOIO BHYTpPEH-
Hero OTpaKeHus.

Cobuparomye U paccenBawIye JUH3bL. ToHKas auH3a. PokycHOe pac-
CTOSIHME M ONTHUYECKasi CWJa TOHKOW JIMH3bl. 3aBUCUMOCTb (POKYCHOIO
paccTosiHMSA TOHKOH cpepuyeckod JIMH3BI OT €€ TeoMeTpuHU
Y OTHOCHUTEJIbHOIO [T0Ka3aTeJid peJIoMJIeHuU .

®opmyJ1a TOHKOM JIMH3BL. YBeJMYEHHE, JaBaeMoe JUH30H.

Xog, ny4a, mpolueAIero JUH3y NMoJ NPOU3BOJIbHBIM YIJIOM K €€ IJITaBHOH
onTUyeckod ocd. [locTpoeHne H306paKeHHUM TOYKH M OTpe3Ka NpsSIMOH
B COGMPAIOILMX U paCCEMBAIOLINX JJMH3AX U UX CUCTEMAX.

OnTtrueckue npubopel. Paspemaromas cnoco6HocTs. ['/1a3 kKak onTHye-
CKaf cucTeMma.

[Ipefesbl NPUMEHMMOCTH FreOMeTPUYeCKON ONMTUKH.

BosiHoBast onTrka. UHTepdepeHus cBeta. KorepeHTHbIE HCTOYHHKH.
YcnoBusa HabJII0JeHUs MaKCHUMYMOB ¥ MUHHMYMOB
B MHTEPOEPEHIIMOHHONH KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHHUKOB.
[TpuMepbl KJIacCUYECKUX UHTEPPEPEHUOHHBIX CXEM.

Judpaknusa ceera. [udpakiuonHas pelméTka. YcjaoBUe HabJI0eHUsA
rJIaBHBIX MaKCUMYMOB NPH NaJleHUX MOHOXPOMAaTU4eCKOro cBeTa Ha JU-
dpaKLUOHHYIO PEIETKY.

[lonsspusanus ceera.

TexHuyeckue ycmpoﬂcmea U mexHosioeu4ecKkue ripouyecchbl: 04Ky,
Jiyna, nepuckon, ¢oToannapaT, MUKPOCKOIN, NPOEeKLHOHHBIN ammapar,
pocBeT/IeHUe ONITUKY, BOJIOKOHHAs ONTHKA, AUPPaKIMOHHASA pelIéTKa.

JAemoncmpayuu

3aKOHBI OTpaXkKeHHUs CBeTa.
HccnenoBaHue npejioM/IeHUS CBETa.



Ha61rojeH1e T0JTHOTO BHYTPEHHEr 0 oTpakeHUsl. Mosiesb CBeTOBO/a.
HUccnenoBaHre X0/a CBETOBBIX NMYyYKOB Yepe3 IJIOCKONApasiesbHY0
IJIACTHHY U NIPU3MY.
UccnenoBaHue CBOMCTB U300pakeHUH B JIMH3AX.
MoJesin MUKPOCKOTIa, TeJIeCKoIa.
Hab6sroneHve uHTepdepeHIuu CBeTa.
Hab6urojeHre [{BETOB TOHKHUX MJIEHOK.
Hab6sroneHue nudpakinuu cBeTa.
U3yueHue [UPPaKLIMOHHON PEIIETKY.
Hab6sroaeHne 1udpakmoHHOTO CIEKTpA.
Hab6srozieHue aucnepcuu cBeTa.
Hab6usrozeHue nosisipu3anuu CBeTa.
[IlpuMeHeHVe TONAPOUAOB [JJiI M3YyYEeHUs] MeXaHUYeCKHUX HalpshKe-
HUU.

Yuenuueckuii 3kcnepumeHm, 1a60pamopHsie pa6ombul, NPAKMUKYM
M3mMepeHue nokasaTessi NpeJoMIeHuUs CTEKIA.
HUccnenoBaHre 3aBUCHMOCTH (QOKYCHOTO DPACCTOSHHS OT BELECTBa
(Ha mpuMepe KUJKUX JTUH3).
N3mepenne poKyCHOIro pacCTOSIHUS PacCenBAOLIUX JUH3.
[TonydyeHue n306parkeHUsI B CUCTEME U3 IIJIOCKOTO 3epKaJia U JIUH3BI.
[TonydyeHue n306pakeHNs1 B CUCTEME U3 JIBYX JIMH3.
KoHcTpyupoBaHHe TeJeCKOTMYECKUX CUCTEM.
Hab6uronenve fudpakuuu, MHTepOEpeHI U U OJIIPU3alM1 CBETa.
W3y4yeHne nossipu3anvM CBeTa, OTPAXKEHHOTO OT NOBEPXHOCTH [IU-
3JIEKTPHKA.
H3y4yeHne nHTepdEPEHLMH JTA3€PHOT0 U3/TyYeHHS Ha ABYX LEJSIX.
Hab6uroeHne jucnepcuy.
Ha6usrozeHue u ucciefjoBaHve JUPPaKIMOHHOTO CIEKTPa.
W3MepeHUe AJIMHbI CBETOBOM BOJIHBI.
[lonydyeHue crnekTpa U3Jy4YeHUs] CBETOAHMOJA NMPHU MOMOIIM AUdpak-
LJMOHHOM peIéTKH.

PA3/IEJI 6. OCHOBBI CIIEL]UAJIbHOY TEOPUHU
OTHOCHUTEJIbHOCTH

['paHuLbl IPUMEHUMOCTU KJACCUYECKOW MexaHUKHU. [locTynaTel cre-
LMaJIbHON TEOPUU OTHOCUTEJIbHOCTH.

[IpocTpaHCTBEHHO-BpeMeHHOH HWHTepBaJl. [Ipeobpa3oBanus JlopeHna.
YcnoBre NpUYMHHOCTU. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe/J1e-
HUe BpeMeHU U COKpallleHHe JINHBI.

JHeprus U UMIYJbC PeJATUBUCTCKON YaCTUILBI.

CBA3b Macchl C3Heprued U MMMYJbCOM PEeJSTUBUCTCKONM 4YaCTULBI.
JHeprus NoKosl.

TexHuyeckue ycmpoacmea U mexHoJsioeu4ecKkue npouyecchbl: cnyTHU-



KOBble IPUEMHHUKH, YCKOPUTEJIN 3apsXKeHHbIX 4YacTHLL,
YueHuueckuii 3kcnepumeHm, 1a60pamopHsie pa6omul, NPAKMUKYM
OnpejesieHre UMIYJIbCA U 3HEPTUU PEJATUBUCTCKUX YacTul, (o ¢o-
TorpadusiM TPEKOB 3apsXKEHHBIX YACTHUL, B MArHUTHOM I10J1€).

PA3ZIEJ1 7. KBAHTOBAS ®U3UKA
Tema 1. KopryckyaspHO-BOJHOBOM fyanu3M

PaBHOBecHOe TemJsoBoe H3/ydyeHHe (M3/yyeHHE aABCOJIIOTHO 4EPHOTO
Tesa). 3aKoH cMelleHus BuHa. l'unoTe3a [ly1aHKa 0 KBaHTax.
@®oTOHBI. JHEPrUs U UMNYJIbC GOTOHA.
®oTtoadodexT. OnbiThl A. I'. CTosieToBa. 3akoHbl doToaddekTa. YpaBHe-
Hue JWHIITeHHA /15 poToaddekTa. «KpacHas rpanuna» poroadpdexra.
JaBsieHMe cBeTa (B YaCTHOCTY, JjaBJeHHe CBeTa Ha abCOIIOTHO MOTIJIOo-
IIAOIYI0 M abCONIOTHO  OTpaXkalollyld  INOBEpPXHOCTb).  ONBITHI
I1. H. Jle6eneBa.
BosiHOBble cBoMcTBa 4yacTull. BoJsiHbl fe Bpoitns. /[lsiMHa BOJIHBI Jie
Bpoiisa ¥ pasMepsl 06/1aCTH JIOKaJUM3aLUM ABWXKylleHca dacTuubl. Kop-
MYCKYJIAPHO-BOJHOBOM JAya/su3M. [JudpaKuus 3JeKTPOHOB Ha KpHUCTaJ-
JIax.
Cnenuduka nsMepeHuil B MUKpoMmupe. COOTHOLIEHUs HeomlpeJeséH-
HocTell ['eiizenbepra.
TexHu4yeckue ycmpolicmea U MexHO/I02U4ecKue MPOUECChl: crek-
TpoMeTp, $oTo3/1eMeHT, POTOaTIUK, TYHHEJIBbHBI MUKDPOCKOI, COJIHEY-
Hada 6aTapesi, CBeTOAHUO.
HAemoncmpayuu
®oTo3ddeKT Ha yCTAaHOBKE C IUHKOBOU MJIaCTUHOM.
UccnenoBaHue 3akOHOB BHellHero ¢poToaddekTa.
HUccnepoBaHHe 3aBUCMMOCTH CONPOTHUBJIEHUS] MOJYNPOBOJHUKOB OT
OCBENIEHHOCTH.
CBeToAHO/.
CosnHeyHas 6aTapes.

YueHuueckuii 3kcnepumeHm, .1a60pamopHsie pa6omul, NPAKMUKYM
HUccnepoBaHue poTopesucTopa.
W3mepeHue noctosHHoH [l1aHka Ha ocHOBe Hccaef0BaHUA GoTo3ad-
dexrTa.
HccnepoBaHre 3aBUCUMOCTH CUJIbI TOKA Yepe3 CBETOAMOJ OT Hanps-
YKeHHUs.

Tema 2. Pusuka atoma

OnbITHl 1O HCCAEA0BAaHUIO CTpOeHHs aToMa. [liaHeTapHasi Mojesb
atoma Pesepdoppaa.
[Moctynatel Bopa. U3nyyeHue u norJomieHre GOTOHOB MpPU Mepexofie



aToMa C O/iHOT0 YPOBHS 3HEepPrUHy Ha ApPYToH.
Bugpl cnekTpoB. CeKTp ypoOBHEN 3HEPTUM aTOMa BOLOPO/a.
CrnoHTaHHOE U BBIHYXK/|eHHOe h3JiyueHue cBeTa. Jlasep.
TexHu4yeckue ycmpolcmea U mexHoJI02UYecKUe pPoUEcCChl: Crek-
TpaJIbHbIM aHAJN3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.
JAemoucmpayuu
Mopgesb onbiTa Pesepdopaa.
Hab6sroseHne TMHEeHYaThIX CIEKTPOB.
YcTpoHCTBO U ieliCTBHE CYETYMKA MOHU3UPYIOIMUX YAaCTHULL.
OnpejesieHue JJIMHBI BOJHbI JTa3€PHOTO U3JIydeHHs.
Yuenuueckuii skcnepumenm, 1a60pamopHsie pa6omul, NPAKMUKYM
Hab6uroeHne IMHERYATOrO CeKTpa.
HUccrepoBaHue CHeKTpa paspeXeHHOro aTOMapHOro BOAOPOAA
Y U3MepeHHe NOCTOsIHHOM Puy6epra.

Tema 3. Pu3uka aTOMHOrO A/{pa ¥ 3JIeMEHTAapPHBIX YaCTHI]

HyknonHas mozenb sapa [elizen6epra—lMBaHenko. 3apsaa aapa. Mac-
COBOE YMCJIO AApa. U30TonBbL.

PaguoakTuBHOCTB. Anbda-pacnaz. J1eKTPOHHBINA U MO3UTPOHHBIN Ge-
Ta-pacnajg. [aMMa-usiydeHue.

3aKoH paJjM0aKTHUBHOIO pacnaja. PaguoakTuBHbIe U30TONBI B MPUPO-
Je. CBOMCTBA MOHU3UpYIOLIEro U3ay4eHUs. BivaHue pajoaKTUBHOCTH
Ha KUBble opraHu3Mbl. EcTecTBeHHBIN QpOH n3nydeHus. JlosumeTpus.

JHeprus cBs3W HYKJIOHOB B sifipe. fnepHbie cuibl. JledekT Macchl sizipa.

AnepHble peakuuu. [lenenue u cunres aaep. AgepHsle peaktopsl. [Ipo-
6J1eMbl YIIPaBJIIEMOTO TEPMOSLEPHOT0 CHHTE3a. JKOJIOTUYECKHE aCIIEKTbI
pa3BUTHS S1JePHON SHEPTEeTUKHU.

MeTo/ bl perucTpalnyu U UccaeZ,0BaHUA 3J1eMeHTapHbIX YaCcTUL.

@dyHaMeHTa/JbHble B3aUMOJeNCTBUs. BapuoHbI, Me30HBI U JIENITOHHI.
[IpenctaBienue o CTaHgapTHOW Mogend. KBapk-rjiiooHHasd Mojesnb aj-
POHOB.

®dusuka 3a mnpegenamud CraHjapTHOW Mogenu. TéMHasdA MaTepus
Y TEMHas 3HEPruUsl.

EnuHCcTBO dU3HUYeCKON KapTHUHBI MUpA.

TexHu4yeckue ycmpolcmea U mexHosioaudeckue rnpouecchl: [o3u-
MeTp, KaMepa BuibcoHa, A/epHbIA peakTop, TepMOSAAEPHBIN peakTop,
aToMHasi 60M6a, MarHUTHO-pPe30HAaHCHAas ToMoTpadusl.

YueHuueckuil sxkcnepumeHm, 1a60pamopHbsle pa6ombvl, NPAKMUKYM
HUccnemoBaHue TPEKOB YacTHI] (110 TOTOBBIM poTorpadusm).
HUccnenoBaHue paJiMoakKTUBHOrO GOHA C UCNOJIb30BAaHHUEM [JJ03UMET-
pa.

U3y4yeHue norsoleHrs 6eTa-4acTUl aJTIOMHUHHEM.



PA3/ZIEJI 8. 3JIEMEHTBI ACTPOHOMUWHU U ACTPOPU3UKHU

JTanbl pa3BUTHS acTPOHOMHUHU. [IpuUK/IaJHOE U MHUPOBO33pEHYECKOe
3HaYeHUe aCTPOHOMHUM. [[puMeHUMOCTb 3aKOHOB QU3UKHU AJI1 0ObsICHE-
HUS IPUPOAbl KOCMHUYECKUX 00'bEKTOB.

MeTo/ibl aCTPOHOMHUYECKUX HcCeoBaHUN. COBpeMeHHble ONTUYECKUE
TeJIeCKOIIbI, PaZIMOTe/ECKOIIbl, BHEaTMOChepHast aCTPOHOMMSI.

Buj 3Bé3aHoro He6a. Co3Be3aus, ApKUe 3BE€3/1bl, IJIAaHETHI, UX BUJUMOE
JBUXKEHUE.

CoJsiHe4yHas cucTeMa.

CousiHue. CotHeYHas akTUBHOCTD. cTouHUK aHepruu CosiHLIA U 3BE3 /L.

3BE3/1bl, UX OCHOBHbIE XapaKTEPUCTUKHU. /luarpaMma «CneKTpaJbHbIN
KJIacCC — CBETHUMOCTb». 3BE3/1bl I'JIaBHOHN IOCJEI0BaTEJIbHOCTH. 3aBUCH-
MOCTb «Macca — CBETHUMOCTb» JIJisl 3BE€3/] I'JIaBHOM MOCJIe0BATEJbHOCTH.
BHyTpeHHee cTpoeHue 3Bé3). CoBpeMeHHbIe NpeCcTaBJeHUs 0 IPOUCXO-
KIAEHUU U 3BooIud CoHIA U 3BE3 /1. ITallbl XKU3HU 3BE3/I.

Mueunsbiit [IyTe — Hama anakTuka. [TonoxeHue u guxkeHue CoJsiHIA
B ['asakTuKe. TUIBI raslaKTUK. PajjuorajakTUKU U KBa3apbl. YépHbIe JbI-
pbI B 1/Ipax raJakTUK.

BcenenHas. Pacmupenue BceseHHol. 3akoH Xa66Js1a. PasberaHue ra-
JakTUK. Teopus Bosibiioro B3pbiBa. PeinKTOBOE H3yueHUe.

MacmtabHast cTpykTypa BeesnenHHol. MeTarasakTuka.

HepewéHHble npo6yeMbl aCTPOHOMUHU.

YueHuueckue HA6G/1100eHUA:

Ha6soaenus 3BE3IHOTO Heba HEeBOOPY>KEHHBIM rjia3oM
C UCINI0JIb30BaHHMEM KOMIBIOTEPHBIX NMPUJIOKEHUU A5 ollpesesieHus
N0JIOKEeHHS] HeOeCHbIX 00'beKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE
co3Be3us CeBepHOro NoJyuapus 1 ipKkue 3BE3[bI.

Ha6uawoneHus B Tesieckon JlyHbl, IJIaHET, TYMaHHOCTEH U 3BE3/HBIX
CKOIlJIEHUH.

®U3UYECKH IPAKTUKYM

Crnoco6bl u3MepeHus: GU3NYECKUX BEJUYUH C UCIOJIb30BaHUEM aHAJIO-
rOBBIX U LUQPPOBBIX HU3MEPUTEIbHBIX NPUOOPOB M KOMIBIOTEPHBIX JaT-
YUKOBBIX CUCTEM. AGCOJIIOTHbIE U OTHOCHTEJIbHbIE MOTPELIHOCTH H3Me-
peHuit pusnyeckux BesnyuH. OLleHKa rpaHHUL IOrPeLIHOCTEMN.

[IpoBeieHNE KOCBEHHBIX W3MEPEHUH, HCCAeLOBaHUN 3aBUCUMOCTEN
dU3nMYeCKUX BeJMYHUH, IPOBEPKA NMPeJI0KEHHbBIX rUnoTe3 (BbI6Op U3 pa-
60T, ONMMCAHHbBIX B TEMAaTUYECKUX pa3jesax «YYeHUYECKUH 3KCIIEpUMEHT,
JIabopaTOopHbIEe PabOThI, MPAKTUKYM»).

OBOBIIIAIOIIEE IIOBTOPEHUE

OGoOLieHre U cUCTeEMAaTH3aLUs CoJepKaHUs pasjesioB Kypca «Mexa-



HUKa», «MoJsieKky/sipHasg ¢U3MKa U TepMOJMHAMHUKa», «IJeKTPOJUHaAMU-
Ka», «KosiebaHusi U BOJIHbI», «OCHOBBI CHeLlHAJbHOW TEOPHUHU OTHOCH-
TeJbHOCTU», «KBaHTOBasA pU3UKa», «JJIeMeHTbl aCTPOHOMHUHU U acTpodu-
3UKU».

Posb GU3UKK ¥ aCTPOHOMUM B 3KOHOMHUYECKOM, TEXHOJOTUYECKOH, CO-
L[MaJIbHOM U 3THUYecKo cdepax [1esATeSbHOCTH YesoBeKa; poJb U MECTO
$U3UKK ¥ aCTPOHOMHHU B COBPEMEHHOM HAayYHOW KapTHHE MHUpa; 3Have-
HUe oInHcaTeJIbHOH, CHCTEeMaTU3UPYIOILEH, 00 BbACHUTEIbHOUN
Y IPOTHOCTHYECKOH (YHKUHMH (U3UYECKON Teopuu; poJib PU3UYECKOU
Teopuu B OPMHUPOBAHUU NPEICTaBJIEHUN 0 QU3NYECKON KapTHUHE MUDA,
MecTo pU3NIECKOH KapTHHBI MUpa B 001eM PsAJly COBPEMEHHBIX eCTeCT-
BEHHO-HAY4YHBIX IPe/ICTABJIEHUN 0 IpUpoJe.

MEXIIPEAMETHBIE CBA3U

W3yyeHue Kypca pusuku yriay6aeHHOro ypoBHs B 11 kiacce
OCYILIECTBJIAETCA C YYETOM COZeprKaTeJbHbIX MeXIpeJAMeTHbIX CBA3eH C
KypcaMy MaTeMaTHUKH, OMOJIOTUH, XUMHUH, reorpaduy U TEXHOJIOTHH.

MesicnpedmemHble NnOHsAMUS, C68A3adHHbIE C U3YYEeHUEM Memodos
HAy4HO020 NO3HAHUSL: SIBJIEHUE, HAay4YHbIA QaKT, runo-rte3a, Gpusnyeckas
BeJIMYMHA, 3aKOH, TeopHs, HabJIIO/[eHNE, IKCIIEPUMEHT, MOJIEJTUPOBAHHE,
MO/ie/Ib, U3MEpPEHHE, TOTPELIHOCTH U3MEPEHUH, U3MepPUTEJIbHbIE MTPU6O0-
pbl, nudpoBas 1abopaTopus.

Mamemamuka: Pemienre cucTeMbl ypaBHEHUH. TpUroHoMeTpHUdecKkue
GYHKIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHI'€HC; OCHOBHOE TPUTOHOMET-
pHUyYecKoe TOX/eCTBO. BeKTOpBI U X NPOEKL MU Ha OCU KOOPJHHAT, CJ0-
J)KeHHe BeKTOpOB. [IponsBoaHbIE 3sieMeHTapHbIX PyHKUUNA. [IpusHaku
No06HsI TPEYTOJbHUKOB, ONpeZie/IeHHe IJI0LaAU JIOCKUX GUTyp U 06b-
éMa TeJ1.

Buosiozus: 3neKTpudecKre SIBJEHUS B XKHUBOU NPHUPOJe, KoJieGaTesb-
Hble BM>KEHHUS B XKUBOM NPUPOJE, IKOJOTHYECKHEe PUCKU IIPU IPOU3BOJ-
CTBe 3JIEKTPOIHEPTUH, 3JIEKTPOMarHUTHOE 3arpsi3HeHHe OKpyKaloliel
cpefbl, yAbTPa3ByKOBas AUAarHOCTHUKA B MeJJUIIMHE, ONITUYECKUE SBJIE€HUA
B ’KMBOU NpUpoOJe.

Xumusa: cTpoeHue aTOMOB U MOJIEKYJ, KPUCTA/L/IMYecKass CTPYKTypa
TBEpPABIX TeJ, MeXaHU3Mbl 00pPa30BaHUS KPHUCTA/JIMYECKOH DPENIETKH,
CHeKTpaJbHbIM aHaJIU3.

TI'eozpadpusn: MarHuTHBIE TOI0CA 3€MJIH, 3aJI€XKH MarHUTHBIX py[, ¢o-
TOCbEMKa 3eMHOM NOBEPXHOCTH, ceificMorpad.

TexHo.102us1: TPYMEHeHHe TOCTOSTHHBIX MarHUTOB, 3JIeKTPOMarHUTOB,
3JIeKTpoJBUraTe/b fIKo6H, reHepaTop NepeMeHHOro TOKa, WHIYKLHOH-
Had Iledyb, JIMHUU 3JIeKTpolepeJady, 3/JeKTpoJABUTraTesb, pajap, pajuo-
NpUEMHUK, TesleBU30p, aHTeHHa, TejledoH, CBY-neusb, yibTpa3BykoBas
JINaTHOCTHUKA B TeXHHKe, IPOEKLIMOHHBIN aNNapaT, BOJIOKOHHAsA ONTHKQ,



coJIHeYHasl 6aTapes, ClyTHUKOBble NPUEMHUKHY, si/lepHasl 3HepreTUKa U
9KOJIOTMYECKHe aCleKThbl e€ pa3BUTHS.



TEMATHUYECKOE IIJIAHUPOBAHUE

10 KJIACC (170 1)

TemaTH4eckHuii 6JI0K,
TeMa

OcHOBHOE
coAepkaHue

OcHOBHbIE BHJbI
AeATEJIbHOCTH yiallluXCsa

PA3/IEJI 1. HAYYHBIA METO/] TIO3HAHUA [IPUPO/IBI (6 )

HayuHbiii MeTO/,
MO3HAaHUS IPUPOJbI

(64)

dusrka — PyHAamMeHTaNbHAsA HayKa

o npupoje. HayuyHblil MeTO/| IO3HAHUSA

Y MeTO/bl CCIeJOBaHNUsA GPU3NYECKUX SB-
JICHUH.

JKCIlepUMEeHT U Teopus B Npoliecce No3Ha-
HUA npupoAbl. HabrofeHne U sKCriepuMeHT
B dU3UKe.

Cnoco6b! U3MepeHus1 GpU3NIECKUX BEJTUIUH
(aHasoroBble U U pPOBbIe U3MePUTEJIbHbIE
NpUGOpPLI, KOMNIbIOTEPHbIE AAaTYNKOBbIE
CUCTEMBI).

[TorpemHocTy U3MepeHUH PU3UIECKUX BeJIH-
4yuH (ab6COJIIOTHAS] U OTHOCHUTEJIbHAS).
MogenvpoBaHHue GpU3NUECKUX SIBJIEHUN

Y NPOLeccoB (MaTepHalbHas TOUYKa,

Y4acTHe B AUCKYCCUH O POJIU GU3NUECKOH
Teopuu B GOPMHUPOBAHUY Npe/ICTABIEHUN
0 $u3MIECKON KapTHHE MUpa, MecTe QU3U-
YeCKOoM KapTHHBI MUPa B 06111eM PSSy Co-
BpPEMEHHBIX eCTECTBEHHO-HAYYHbIX PeJ-
CTaBJIEHUH 0 IPUpOJE.

CpaBHeHUe U3MePeHUH PU3NYECKUX BEJIH-
YUH P NOMOLIY aHAJIOTOBBIX U IUPPOBBIX
W3MepPUTEbHBIX TPUOOPOB.

OcBoeHHe crI0COO0B OLEHKU MOTPEeIIHOCTeH
H3MepeHUM.

OcBoeHHE OCHOBHBIX IPUEMOB PaGOThI

c uudpoBoi 1abopaTopueit no Gpusnke




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

a6CoJIIOTHO TBEP/0€ TEJI0, UieabHast XKUJ-
KOCTb, U/lea/IbHbIN ra3, TOue4yHblH 3apsf).
F'unoTtesa. Pu3nu4YeCKUN 3aKOH, FPAHUILBI €T0
NpUMeHUMOCTH. PU3nUYecKass TEOPUS.

Posb 1 MecTo du3uku B GopMHUPOBAHUHU
COBpeMeHHOM Hay4YHOH KapTHUHbI MUDa,

B IPAKTHUYECKOH JEATENbHOCTH JIOAEN

PA3/IEJI 2. MEXAHHKA (52 1)

KunemaTtuka
(14 4)

MexaHuyeckoe aBmxkeHue. OTHOCHUTEb-
HOCTb MeXaHW4eCcKoro ABmwxeHusd. Cucrema
OTCYE€TA.

[IpsiMmast 1 o6paTHas 33/Ja4M MEXaHUKHU.
Pajnyc-BekTOp MaTepuabHOU TOYKH, €T0
MpPOEKL MU Ha OCH CUCTEMBI KOOPJUHAT.
TpaexTopus.

[lepemernenue, ckopocTs (CpeAHss CKO-
pOCTb, MTHOBEHHAs CKOPOCTh) U YCKOpEHHe
MaTepHUaTbHON TOYKH, UX IPOEKL MU Ha OCH
cucTeMbl koopauHart. Cli0keHUe nepeMe-
LUIeHUN U CJI0KEHUE CKOPOCTEH.
PaBHOMepHOe U paBHOYCKOpPEHHO€ NPSMO-
JINHEHOe JIBUKeHUe. 3aBUCHUMOCTb KOOp-
JHUHAT, CKOPOCTH, YyCKOPEHHUS U yTHU MaTe-

[IpoBesieHEe KOCBEHHBIX U3MEePEHUIN MIHO-
BEHHOU CKOPOCTHU U YCKOPEHHUS TeJIa, IpoBe-
JleHYe UCCIeJOBaHUsl 3aBUCUMOCTEH Mex Ty
$U3NYECKUMU BeJIMUMHAMU U OTIBITOB IO
MPOBEPKe Mpe/JI0KEHHOU TUIIOTE3bI TPU
HM3y4YeHHUU PAaBHOYCKOPEHHOTO MPSIMOJIUHEH-
HOT'0 JIBU)KEHUS], IBWKEHUS TeJla, 6polieH-
HOT'0 TOPU30HTAJIBHO, IBUXKEHUS TeJIa Mo
OKPY>KHOCTH C TIOCTOSTHHOM 1O MOZYJIIO CKO-
pPOCTBIO.

PelnleHre pacy€THBIX 33/1a4 C IBHO 33/IaHHON
Y HeSIBHO 33/IaHHOH GU3UYECKON MOJIEJIBIO

C KCI10JIb30BAaHUEM OCHOBHBIX 3aKOHOB

1 GOpMYJT KHHEMATHKH.

PellieHre Ka4yeCTBEHHbIX 33/1a4, TPEOYHOLINX




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

pUATBHON TOYKH OT BpEMEHU U UX rpadpUKHU.

MpUMEHEHUA 3HaHUM 10 KUHEMATHKE.

CBo6oAHOE MajieHUe. Y CKOpEeHHUE CBOGOAHO-
ro najieHus. [ BukeHue Tesia, 6pOLIeHHOTO
M0/} YIJIOM K TOPU30HTY. 3aBUCUMOCTb KO-
OpZAMHAT, CKOPOCTH U YCKOPEHHs1 MaTepHU-
aJIbHOY TOYKH OT BpeMEHH U UX rpadUKH.
KpuBosmHeiiHoe ABMKeHUE. [IBI>KeHUE
MaTepUaIbHON TOYKU 10 OKPY>KHOCTH. YT-
JIOBas Y JIMHeNHasa CKOPOCTbh.

[lepuon u yacToTa o6pauieHus. LleHTpocT-
peMuTesNbHOE (HOpMaslbHOE), KacaTeJbHOe
(TaHreHUMaNIbHOE) U NOJIHOE YCKOpEHHE
MaTepHalbHON TOYKH

O6bsiCHEHHE OCHOBHBIX IPUHLUIIOB JI€HCT-
BUS TEXHUYECKUX YCTPOUCTB

Y TeXHOJIOTUYEeCKHX MPOIEeCCOB, TAKUX KaK:
CIUJOMETD, BIXKEHNEe CHAPS/I0B, LieNHbIe,
ecTepéHyaTble U peMEHHbIE llepeJjayy,
CKOPOCTHbIE JTUQTHI.

OmnpepesneHue yCJIOBUH MPUMEHUMOCTH MO-
Jesed GpU3UYeCKHUX TeJl U MPOLeCcCoB (fABJie-
HUH): MaTepHasbHas TOYKa, paB-
HO-YCKOpPEHHOe JIBM)KeHHe, CBOOO/JHOe Majie-
HUe.

BrinosiHeHMe yuye6GHBIX 3a/JaHUH Ha aHa/IU3
MeXaHHUYeCKUX NPOLeCCOB (SIBJEHUH)

C MCI0JIb30BaHHUEM OCHOBHBIX M0JIOKEeHU I

Y 3aKOHOB KHHEMaTHUKH: OTHOCUTEIbHOCTb
MeXaHU4YeCKOro ABWXeHHsl, QOpMyJibl KUHe-
MaTHKHU PaBHOYCKOPEHHOTO ABWXKeHUs, IIpe-
ob6pazoBaHus ['anues 415 CKOPOCTH

Y nepeMelleHUsl.

Ucnonp3oBaHue IT-TexHOMOrMH NpU paboTe
C JOTIOJIHUTEIbHBIMU UCTOYHUKaMHU UHOP-
MallM4 N0 TeMe, UX KpUTHYeCKUH aHa/Inu3

Y OLleHKa J0CTOBEPHOCTH




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

JluHaMuKa
(204)

[lepBr1ii 3akoH HbroToHa. UHepuyanbHble
cucTeMbl oTcYéTa. [[pUHLIUI OTHOCUTEIb-
HocTH l'anuies. HenHepuuaabHble CHCTEMBI
oTcuéra (omnpesesieHue, IPUMepHI).

[IpoBe/ieHME KOCBEHHBIX U3MepPEeHUH paBHO-
JleCTBYIOIIeH cru U KoadHUIMeHTa TPEHU
CKOJIbXKEHUS, IPOBeJieHHe UCC/IelOBAHHUS
3aBUCUMOCTeN GU3NUECKUX BEJTMYUH

Y OIIBITOB 110 IPOBEPKeE

Macca Tesa. Cuna. [IpuHIUI Cynepno3suIuu
CHIL

Bropoii 3akoH HeloTOHa A1 MaTepualbHON
To4KH. TpeTuil 3akoH HeloTOHa As1g MaTe-
pHAIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTeHUs1. JKBUBa-
JIEHTHOCTb I'PaBUTALlMOHHON U UHEPTHOHN
Macchbl.

Cuia TsXeCTH. 3aBUCUMOCTb YCKOPEHHUS
CBOOOJHOTO NMaZileHNs OT BBICOTHI Haj, MO-
BEPXHOCTBIO IJIaHEThbI U OT reorpaduye-
CKOM IIUPOTHL JIBM>KeHHe HeGeCHbIX TeJl

1 UX CIIyTHUKOB. 3akoHbl Kensepa. [lepBas
KOCMMYeCcKas CKOPOCTb.

Cusa ynpyroctu. 3akoH 'yka. Bec Tesia. Bec
TeJ1a, BUXKYIErocs C yCKOpeHHUeM.

Cuiia Tpenusd. Cyxoe TpeHnue. Cuia TpeHUs
CKOJIbXKEHUS U CUJIa TpeHUs nokos. Koad-
¢dunueHT TpeHus. Cuia CONPOTUBJIEHUA

npeJJIoXKEeHHO! r'UnoTe3bl HPU U3YYEeHUU
JIBI>KeHUs1 6pycKa 10 HAaKJIOHHOH IJIOCKOCTH,
JIBIDKEHUS CUCTEeMbI CBSI3aHHBIX TeJ1, fedop-
MalluH TeJl.

PerieHue pacuéTHBIX 33/1a4 C SIBHO 33/IaHHOM
Y HesIBHO 33JJaHHOH Ppu3nvecKol MoJesbio

C KCM0JIb30BaHUEM OCHOBHBIX 3aKOHOB

1 GOpMyJ1 KHHEMATUKHU U JJUHAMUKHU.
PelieHune KaueCTBEHHBIX 33/1a4, TPEGYIOIUX
NpUMeHeHHs] 3HaHUH 110 KHHeMaTHKe

U IMHaMHUKe.

006 bsICHEHHE OCHOBHBIX MPUHIUIIOB JIeHCT-
BUSI TEXHUYECKUX YCTPOUCTB

Y TEXHOJIOTUYECKHUX IPOIIECCOB, TAKUX KaK:
MO/ IIUITHUKH, IBUKEHHE UCKYCCTBEHHBIX
CIIyTHUKOB.

OnpesiesieHUe YCJIOBUH MPUMEHUMOCTH MO-
nesed GpU3NYECKHUX TeJl U MPOLeCCOB (fABJIEe-
HUH): UHepLKaJIbHasA CHCTEMA OTCYETa, Ma-




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

NpH ABUXKEHUH TeJa B XKUAKOCTH UJIU rase,
€& 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJb-
HOTO JIBM>KEHUS.

JaBsieHue. TuapocTaTHyecKoe AaBJIeHHe.
Cusa ApxuMena

TepUaJibHasl TOUKA, aBCOJIIOTHO ynpyras Je-
dopmanus.

BrinosiHeHMe yuye6GHbIX 3a/JaHUH Ha aHAIU3
MeXaHHUYeCKUX NPOLeCCOB (SIBJEHUH)

C UCI0JIb30BAaHHUEM OCHOBHBIX I0JIOXKEHUH
Y 3aKOHOB JJUHAMHUKHU: TPU

3aKoHa Hpl0TOHA, IPUHIMI OTHOCHTENBbHOCTH
['anuies, 3aKOH BCEMHUPHOTO TATOTEHHUS.
Pa6oTa B rpynnax npu o6CcyxAeHuu
BO-IIPO-COB MEeXIpeAMEeTHOI0 XapaKkTepa (Ha-
npUMep, 110 TeMe «/[BIKeHHe B IPU-POJie»)




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

CraTtuka TBépJoro Tea (5 4)

A6contoTHO TBEpAOE TeJo. [locTynaTesbHOe
U BpalljaTeJbHOE ABUKEHUE TBEPLOro TeJsa.
MOMEHT CUJIbl OTHOCHUTEJNBHO OCH Bpale-
Husl. [liedo cuibl. CiioxkeHue U1, NpUJIO-
*KeHHBIX K TBEpZoMy Teay. LleHTp TsxecTn
TeJsa.

YcioBYs paBHOBeCHs TBEPJOTO TeJla.
YcToluuBoOe, HEYCTOMYNBOE, 6e3pasInyHOe
paBHOBecHe

[IpoBesieHME UCCIEeJOBaHUS YCIOBUM PaBHO-
Becusl TBEPZOT0 TeJla, UMEKLIEro och Bpa-
IleHHs]; KOHCTPYUPOBAHHE KPOHIUTEHHOB

Y PacyéT CUJI yIPYTOCTH; U3y4YeHHe YCTOM-
YHUBOCTH TBEPJOTO TeJa, UMEIOLIero MJo-
aAb OTOPHI.

PemeHue pacuéTHBIX 3a/ia4 C IBHO 3alaHHOU
Y HesIBHO 33JJaHHOHN PpU3UYECKON MOJEBIO

C UCI0JIb30BAaHNEM OCHOBHBIX 3aKOHOB

U opMyJs CTaTHKH.

PemreHue KaueCTBEHHBIX 33/1a4, TPEOYIOLIMX
NpUMeHeHUs 3HaHUH 110 CTaTHKE.
O6bsiCHEHME OCHOBHBIX IPUHLUIIOB J1eHCT-
BHS TEXHUYECKHUX YCTPONCTB, TAKUX KaK:
KpPOHILUTEHH, CTPOUTE/bHBIA KpaH, pelérya-
Thle KOHCTPYKIIHUH.

OnpefesieHue YCI0BUNA TPUMEHUMOCTH MO-
JLeneit GpU3UyecKUx Tel: abCOJIIOTHO TBEpJ0e
TeJIo.

BoinoJsiHeHHe y4eOHbIX 33JlaHUH Ha aHaAJIU3
MeXaHU4YeCKUX NPOLeccoB (sIBJeHUH)

C MCI0JIb30BAaHMEM OCHOBHBIX M0JIOKEHUH

Y 3aKOHOB CTaTHKH: YCJIOBHSI pAaBHOBECHS
TBEPJOr0 TeJsa




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

3aKOoHbI COXpaHeHHUs
B MexaHUKe (13 4)

HMnysibc MaTepualbHOM TOYKH, CUCTEMbI
MaTepHaJbHBIX ToueK. LleHTp Macc cucTeMbl
MaTepHa/bHbIX To4YeK. TeopeMa 0 JBUKEHUHU
LeHTpa Macc.

I/IMl'ly.)'le CWJIbl U UIBMEHEHHWEe UMITYJIbCa TeJia.

3aKOH cOXpaHeHHs UMIyJibCa.

PeakTuBHOE JBUKEHHE.

MoOMeHT UMIyJIbCa MaTepUaIbHON TOUKHU.
[IpescTaByieHUe O COXpaHEHUU MOMEHTA UM-
MyJbCa B LLleHTPa/IbHbIX NOJIX.

Pa6oTa cusibl Ha MaJIOM ¥ HAa KOHEYHOM Tie-
peMelieHuU. ['paduyeckoe npeacraBieHue
pabOoThI CUJIBL.

MOIIHOCTD CHUJIBI.

KuHeTHnueckasi saHeprusi MaTepuaabHON TOY-
ku. TeopeMa 06 U3MeHEHUU KUHETUYECKON
3HepTUM MaTepUaJbHOU TOYKHU.
[ToTeHIIMa/NbHBIE U HEMTOTEHI[MAJIbHbIE CHJIBI.
[ToTeHinanbHas sHeprus. [loTeHMaIbHASA
3HepTHUs ynpyro nepopMHUpPOBAaHHON MPYKHU-
Hbl [loTeHI[MaIbHAsA SHEPrUs TeJa

B OJTHOPO/JHOM I'paBUTALlMOHHOM IoJ1e. [1o-
TeHIMaJbHasi 3HePTUS Tesa

B rPaBUTALMOHHOM I0JIe OAHOPOJHOTO 1Iapa
(BHyTpH 1 BHe mapa). Bropas kocMuyeckas

[IpoBeZieHHEe KOCBEHHbBIX U3MEPEHU M M-
MyJibca TeJia, KHHETUYeCKOI

Y OTEHIIMaJIbHOU SHEPTUH TeJIa; IPOBe/jie-
HUe OMBITOB M0 IPOBEPKE NMpeJJI0KEHHOH
TUNOTE3bl IPU U3YYEHUU PABHOYCKOPEHHO-
ro NPSIMOJINHEHHOTO JIBYKEHHUS

Y B3aUMOJIEHCTBUS TeJL.

PemieHue pacuéTHBIX 33124 C IBHO 33[aHHOM
Y HesIBHO 33JJaHHOM QU3UYECKOU MOJIesIbI0
C KCM0JIb30BaHUEM OCHOBHBIX 3aKOHOB

U GOpMyJ1 MEXaHUKH.

PelieHune KaueCTBEHHBIX 33/1a4, TPEOYIOIUX
MpUMEeHeHHs] 3HaHUH 110 MeXaHHUKe.
O6bsicCHEHHE OCHOBHBIX IPUHLUIIOB Je M-
CTBUS TEXHUYECKUX YCTPOUCTB

Y TEXHOJIOTUYeCKHUX MPOLEeCCOB, TAKUX
KaK: IBUXKeHUE PAKeT, BOJOMET, KOIED,
MPY>XUHHBIA MUCTOJIET, TUPOCKOTI, PpU-
rypHOe KaTaHHe Ha KOHbKaxX.
OnpejiesieHUe YCAOBUM NPUMEHUMOCTH
Moziesield pU3UIECKUX TeJ U MPOIecCoB
(ABJIeHUH): aBGCOJIIOTHO yIIpyroe

1 a6COJIIOTHO HEYNpyroe CTOJKHOBEHUS.
BrinosiHeHMe yuye6GHBIX 3a/JaHNH Ha aHATU3
MexXaHUYeCKHX MPOIeCCOB




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

CKOPOCTb.

TpeThbst KOCMUYECKasi CKOPOCTb.

CBs3b paboThI HENOTEHIUAIBHBIX CHJI

C U3MeHeHHeM MeXaHU4eCKOU S3HEePTUH CHUC-
TeMbI TeJl. 3aKOH COXpaHeHUsI MeXaHHUYe-
CKOH 3Hepruu.

Ynpyrue v Heynpyrue cTOJTKHOBEHUS.
YpaBHeHue BepHy 1M 1151 uAeaNIbHOU KU -
KOCTH KaK CJIe/ICTBHe 3aKOHA COXpaHEeHUs
MeXaHHU4YeCKOH 3Hepruu

(iBIeHUH) C UCII0/Ib30BaHKMEM 3aKOHOB CO-
XpaHeHUsl B MeXaHHKe: 3aKOHbI COXpPaHEeHHUs
HMMITyJIbCAa U MEXaHUYeCKOU S3HEPTUH, CBA3b
paboThI CUJIBI C UI3BMEHEHHEM MeXaHU4YeCKoH
3HEepruu TeJja.

Ucnoab3oBaHue IT-TexHOMOTUH IPU paboTe
C IOTIOJIHUTEIbHBIMH UCTOYHUKaMU UHOP-
MalM4 10 TeMe, UX KpUTUYECKUH aHa/In3

Y OL|€HKa I0CTOBEPHOCTH

PA3JIEJI 3. MOJIEKYJIIPHAS ®U3UKA U TEPMOJINHAMUKA (40 4)

OCHOBBI MOJIEKYJ/IIPHO-
-KMHETHU4YeCKOW Teopuu. Arpe-
raTHbIe COCTOSIHHS BeleCcTBa
(24 4)

OCHOBHBIE N10JIOKEHUS MOJIEKYIAPHO-
kuHeTndeckoi Teopun (MKT), ux onbiTHOE
o6ocHoBaHue. /ludpdysus. BpoyHoBckoe
JIBIDKeHHe. XapaKTep ABHKEeHUs

Y B3aUMO/IeMCTBYA YacTHl] BelecTBa. Mo-
JleJI1 CTPOEHHUs ra30B, XKUJKOCTeN

Y TBEP/IbIX TeJl U 00'bsICHEHHE CBOICTB Be-
lecTBa Ha OCHOBe 3TUX MoJeJiell. Macca

Y pa3Mepbl MoJieKy.1 (aToMoB). KostmdecTBo
BelyecTBa. [locTossHHas ABorazpo.

[IpoBesieHHe U3MepEHUH TAapaMeETPOB rasa,
MpOBeJIeHUe UCC/Ie/JOBAaHUN 3aBUCUMOCTEHN
¢$u3HYecKUX BEJIMYMH U OTIBITOB 110 TPOBEP-
Ke Tpe/JIO)KeHHOU TUIoTe3bl MPY U3YYEeHUH
YCTAHOBJIEHHS TEIJIOBOTO PAaBHOBECHS

Y U30TIPOIIECCOB B ra3ax.

PenieHue pacuéTHBIX 33/1a4 C IBHO 33[aHHOM
Y HesIBHO 33JJaHHOH Ppu3nvecKoi MoJiesbo

C KCI0JIb30BAaHUEM OCHOBHBIX 3aKOHOB

U GopMyJ1 MONEKYISIPHON QU3UKU.




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

TensioBoe paBHOBecHe. TemnepaTtypa U cIio-
co6bI eé nu3Mepenusl. lllkana Temnepartyp
Leabcus.

Mogenb uaeanbHoro rada B MKT: yacTuiibl
rasa JBWXYTCS XaOTUYeCKU U He B3aUMO-
JLeHICTBYIOT JIpYT C APYTOM.

['azoBble 3aKOHBL. YpaBHeHUe MeH e ee-
Ba—KuanelipoHa. A6coJitoTHas

PelleHre KayeCTBEHHBIX 33124, TPeBGYIOLINX
HpHYMeHeHUs] 3HaHUH [0 MOJIEKYJISIPHOH
¢dusuke.

OGbsiCHEHHEe OCHOBHbBIX IPHUHIUIIOB JeiCT-
BHUsl TEXHUYECKUX YCTPOICTB

Y TEXHOJIOTMYEeCKUX NPOLLeCCOB, TAKUX KaK:
TepMoOMeTp, 6apoMeTp, oJIyueHHe HaHOMa-
TepHasoB.




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

TeMnepaTypa (1kaja Temneparyp Kesnbsu-
Ha). 3akoH JlanbToHa. U30ompornecchl

B H/leaJIbHOM rase C IOCTOSIHHBIM KOJINYe-
CTBOM BelllecTBa. ['papuyeckoe npejcras-
JIeHHe U30IMPOoLeCCoB: U30TepMa, U30X0DPa,
n3obapa.

CBA3b MeX/y AaBJIeHHeM U cCpefiHel KHHe-
THUYeCKOH 3Hepruei NocTynaTejJbHOTrO TeMN-
JIOBOTO JIB>KEHHS MOJIEKYJI H/leaIbHOTO
rasa (ocHoBHoe ypaBHeHHe MKT upeanbHo-
ro rasa).

CBs13b a6COJIIOTHOM TeMIepaTypbl TEpMO-
JAUHAMHUYECKON CUCTEMBI CO CpeJiHEN KHHe-
THUYeCKOU 3Hepruey NocTynaTeJbHOro Tel-
JIOBOT'O IBUKEHUS €€ YaCTHUI]

OnpezeneHue ycJI0BUM NPUMEHUMOCTH MO-
Jlesielt GU3NYEeCKHUX TeJl U IPOLEeccoB (sBJie-
HUM): MoJieJieli Ta3a, ) KUJIKOCTHU U TBEPJIOTO
(KpUCTaNJIMYECKOTO) TeJIa, UjeaIbHOrO rasa.
BrinosiHeHUe yue6GHbIX 3a/JaHUH Ha aHAJTU3
TEIJIOBBIX IPOLECCOB (IBJIEHUH)

C MCI0JIb30BAHHUEM OCHOBHBIX MOJIOXKEHUH
MKT u 3aKOHOB MOJIEKYJISIPHOU GU3UKHU:
CBsI3b JIABJIEHUS U/leaIbHOTO rasa co cpeJ-
Hell KHHEeTUYeCKON sHeprueil Tenji0Boro
JIBIDKEHUS M KOHIIeHTpalMel ero MoJieKy.I,
CBsI3b TEMIIEPATYPHI BEIIECTBA CO CPeIHEH
KUHEeTHUYeCKOU 3Hepruen TenJoBOro JBUxKe-
HUS ero 4acTHIl, CBA3b JlaBJeHuUs UJeaJbHO-
ro rasa ¢ KOHIeHTpanuel MoJIeKyJ U ero
TeMIepaTypoH, ypaBHeHHe MeH/e/leeBa—
Knaneiipona




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

AFpeFaTHbIe COCTOAHHUA Belle-
ctBa. PazoBble nepexoabl

[Tapoo6Gpa3oBaHue U KOHJeHcauus. Mcna-
peHMe U KUNeHHe. Y jesIbHasi TeNJIoTa apo-
o6Gpa3oBaHusl.

HaGutojeHue CBOMCTB HACBIIEHHBIX IAPOB,
MPOBe/ieHNe KOCBEHHBIX U3MepeHHH abco-
JIIOTHOH BJIAXKHOCTH BO3/IyXa,

HaCbIIJ_[eHHbIe " HEHACBbIII€HHbIE ITIapPhbI. Ka-
4YeCTBE€HHad 3aBUCHUMOCTbD IIJIOTHOCTH

W [aBJIEHHA HACBIIEHHOI'O Iapa OT TeMIIe-
paTyphbl, X HE3AaBUCUMOCTb OT 06bEMa Ha-
CBILIEHHOTO IMapa. 3aBUCUMOCTDb TeMunepa-

K03 uIeHTa TOBEPXHOCTHOTO HATSXKe-
HuA, Moayia IOHra.

PemeHue pacyéTHBIX 33/1a4 C ABHO 3a/JaHHON
Y HeAIBHO 3a/laHHOH QU3UYECKOH Moje/IbIo

C MCI0JIb30BAHHEM OCHOBHBIX 3aKOHOB




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

TYypbl KUIIEHHUs OT JJaBJIeHUs B )KUJKOCTH.
BiiaxHOCTBb BO3/iyXa. AGCOJIIOTHAsA U OTHO-
CUTeJIbHasl BJAXHOCTb.

TBéppoe Tesno. Kpucranindeckue

¥ aMopdHble Tes1a. AHU30TPONHUS CBOWCTB
KpHcTaioB. [l1aBieHue

Y KpUCTa/lIM3alusl. Y AesbHas TeljoTa
nsaBaeHus. CybauManus.

Jedopmanuu TBEpAOro Tesa. PacTskeHue
U oxatue. Casur. Moayib HOHra. [Ipegen
ynpyrux gepopmanui.

TensoBoe pacmIpeHe KUAKOCTEN

Y TBEP/IbIX TeJ, 06 bEMHOE U JIMHEHHOe.
AHrapMoHHM3M TeINJIOBbIX KOJIe6aHUH Jac-
THI] BellleCTBa KaK MPUYHHA TEMJIOBOTO
pacimMpeHus Tes (Ha Ka4eCTBEHHOM ypOB-
He).

[IpeoGpa3oBaHue 3HepPTrUU B $pa30BbIX Ilepe-
X0JaxX.

YpaBHeHUe TensoBoro 6ajsaHca.
[ToBepxHOCTHOE HaTsDKeHMe. KoadounyeHt
MOBEPXHOCTHOTO HATsKeHUs. KannsisspHble
sBJIeHUs1. [laBJieHHe 110/ HICKPUBJIEHHOM I10-
BEPXHOCTBIO KHJKOCTH

1 GOpMyJ1 MOJIEKYJIIPHON GU3UKH

Y TepMOJHMHAMHKH.

PemeHue KaueCTBEHHBIX 3a/1a4, TPEOYIOIUX
NpUMeHeHHs 3HaHUH 110 MOJIEKYIIPHOU
¢du3KKe U TepMOJUHAMHUKE.

O6bsiICHEHHE OCHOBHBIX IPUHIUIIOB CTPOe-
HUSA XUJKUX KPUCTA/JI0B, NOJy4YeHHUs COo-
BpeMeHHBIX MaTepHUaJoB.

OnpegesneHue ycJ0BUM NPUMEHUMOCTH MO-
Jiesielt GU3NYeCKUX Tes ¥ poLeccos (sBJie-
HUH): MoJieJiel ra3a, >KUJKOCTH U TBEPJIOro
(KkpUCTaNIMYecKoro) Tesa, UeaJbHOro rasa.
BrinoJiHeHHe y4e6GHbIX 33/JaHU Ha aHAJIK3
TEIJIOBBIX IPOLECCOB (BIEHUHN)

C MCI0JIb30BAaHMEM OCHOBHBIX MI0JI0KEHUH
MKT u 3aKOHOB MOJIEKYJISIPHON PU3UKU

Y TEPMOJIMHAMHUKH: CBSI3b JlaBJIEHUS H/le-
aJILHOTO Ta3a C KOHLeHTPaleld MoIeKyI

Y ero TeMIepaTypoH, ypaBHeHUe MeHzeJee-
Ba—KuanelpoHa, nepBbIii 3aKOH TePMO/IU-
HaMHKU.

Pa6oTa B rpynnax npu o6cyx/ieH1H BOIpo-
COB MeXIpPeJMeTHOTO XapaKTepa (Hanpu-
Mep, 1o TeMe «Ternso006MeH B )KUBOH NPUPO-
ze»)




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

HyneBoe Havasno TepMoguHaMUKH. Camo-
MpOU3BOJIbHAA peslaKcalus

T/l cucTeMBl K TEeMJIOBOMY PaBHOBECHIO.
Mogeb uAeaabHOTO rasa

B TepMOJMHAMHKe — CUCTeMa ypaBHEeHUH:
ypaBHeHMe Knanelipona—MeHgesieeBa

Y BbIpaXkeHHe /11 BHyTpEeHHe! 9Heprum.
YcnoBUs IPUMEHUMOCTH 3TOU MOJleIN:
HH3Kasl KOHLleHTpaLus YacTHL, BbICOKHe
TeMIepaTypbl. BelpaxkeHHe 4151 BHYTpeH-
Hell 3HeprUM 0AHOATOMHOI0 HAeaTbHOTO
rasa.

KBasucraTuyeckue U HeCTaTUYECKHUE MPO-
1L|ecChl.

JsieMeHTapHas paboTa B TEPMOJJUHAMUKE.
BelunciieHue paboThl o rpaduky npoiecca
Ha pV-auarpamme.

Tensonepejaya Kak cnoco6 U3MeHeHUs
BHyTpeHHel 3Hepruu T/l cucteMsl 6e3 co-
BepuIeHHs pa6oTel. KOHBEKIMS, TEMJIONpo-
BO/ZJHOCTb, U3JIyYeHHeE.

KosinyecTBo TemnoTsl. TenoéMKoCTb TeJa.
YnenbHast ¥ MOJISIpHas TEIJIOEMKOCTH Be-
1lecTBa. Y/ieJbHas Tel0Ta CTOPAaHUs TO-
JiiBa. PacyéT KosmMyecTBa TeN/IOTHI IPH

Pemenue pacuéTHBIX 3aia4 C IBHO 3alaHHOU
Y HeAIBHO 3a/laHHOH QU3UUYECKOI MoJie/IbIo

C MCN0JIb30BaHHEM OCHOBHBIX 3aKOHOB

Y GOpMyJ MOJIEKYJIIPHON GU3UKHU

Y TepMOJMHaMHKU. PellleHHe KayeCcTBeHHBIX
3a/iay, TPeOYIOIMX NPUMEHEHHs 3HAaHUH 110
MOJIEKY/IIPHOH GH3UKe U TEpMOJJMHAMUKE.
O6bsicCHEHHE OCHOBHbBIX IPUHIUIIOB e CT-
BUSl TEXHUYECKUX YCTPOUCTB

Y TeXHOJIOTUYeCKHUX NMPOILeCCOB, TAKUX KaK:
XOJIOJWJIbHUK, KOHAULIUOHED, AU3€eTbHbIN

Y Kap6opaTOPHBIH ABUraTe/H, apoBas
TypOUHa, OJIy4eHHe CBePXHU3KUX TeMIlepa-
Typ, yTHJIU3AIHUs «TEIJIOBbIX» OTX0/I0B

C MCI0JIb30BAaHHEM TEIJIOBOT0 HACOCa, yTH-
JIn3aLys 6HOOpraHUYeCcKOro TOIJIMBA AJ1s
BBIPA6OTKH «TEIJIOBOM» U 3JIEKTPUIECKOU
3HEepruu.

BrinoJsiHeHHe y4e6HbIX 33/JaHUH Ha aHAJIM3
TEIJIOBBIX IPOLECCOB (BJIEHUH)

C MCI0JIb30BAaHMEM OCHOBHBIX M0JIOKEHUH
MKT u 3aKOHOB MOJIEKYJIAPHON QU3UKH U
TEePMO/JJMHAMUKH: NTePBBIF 3aKOH TEPMOJU-
HaMHKH, 3aKOH COXpaHeHHUsI 3HepTUU

B TEIJIOBBIX NpoOIleccax.




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

Temonepegayde. [loHsATHE 06 afa6aTHOM
npouecce.

[lepBbIl 3aKOH TEPMOJUHAMUKHU. BHYyTpeH-
Hsisl 9Heprus. KosmyectBo

HUcnonb3oBanue IT-TexHoMOTHH TpU paboTe
C JONOJIHUTEJIbHBIMU UCTOYHUKAaMHU HHOP-
MalMY N0 TeMe, UX KpUTUYECKUH aHa/Iu3

Y OLleHKa J0CTOBEPHOCTH.

TENJIOThl U paboTa KaK Mepbl U3MEHEeHHs
BHyTpeHHel sHepruu T/| cucTeMbl.

BTopoii 3akoH TepMOJUHAMHUKH [J151 PaBHO-
BECHBIX NIPOLECCOB: Yepe3 3a/laHHOe PaBHO-
BecHoe cocTosiHUe T/l cucTeMbl IPOXOAUT
eJUHCTBEHHas aguabaTa. AGCoJII0OTHas
TeMIepaTypa.

BTopoi 3aK0OH TepMOAVHAMUKH /11 HEpaB-
HOBECHBIX NIPOLECCOB: HEBO3MOXHO Iepe-
JaTb TEIJIOTYy OT 60Jiee X0JI04HOTO Tesa

K 60Jiee HarpeTOMy 6e3 KOMIeHcaluu
(Kinaysuyc). Heo6paTUMOCTb NPUPOAHBIX
MpOLIeCCOB.

[TpuHIUIIBI 1eHCTBUS TEMJIOBLIX MaLIHH.
KIIJ.

MakcumanbHoe 3HadeHue KII/J. Hukna Kap-
HO.

JKoJIOTHUYeCKHEe aCleKThI CI0JIb30BaAHUSA
TeIJIOBBIX JIBUTaTese.

TensoBoe 3arpsAi3HeHHe OKpy»Kalollel cpe-

AHaJu3 ¥ oLleHKa 10C/IeICTBUH UCII0/Ib30-
BaHMA TEMJIOBBIX IBUTATeeH U TENJIOBOTO
3arpsA3HeHHUst OKpyKalolel cpe/ibl

C NO3ULMH 3K0JIOrMYecKor 6e30MacHOCTH;
npe/CcTaBJeHUH O paliMOHAJIbHOM IPUPOJIO-
110JIb30BaHUH (B NMpolLiecce NOArOTOBKH CO-
0011leHUH, BbINOJHEHUH IPYNNOBBIX POEK-
TOB)




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

IIbl

PA3JIEJI 4. 9JIEKTPOIMHAMUKA (49 4)

JnekTpuyeckoe nosie (20 4)

JdieKTpHU3aLus TeJl U eé NposiBJIeHHUs . JJIeK-
TpUYeCcKUH 3apsj. /IBa BUJa 3/1eKTpUYECKUX
3apsa0B. [IpoBOJHUKH, AN3TEKTPUKHU

Y MOJIyTPOBOAHUKM. JJleMeHTapHbIH 3/1eK-
TPUYeCKUH 3apsA. 3aKOH COXpaHeHHs 3J1eK-
TPUYECKOro 3apsaja.

BzanmogelicTBue 3apsAaoB. ToueyHsble 3aps-
Zbl. 3akoH KysoHa.

JdnekTpudeckoe noJie. Ero felicTBue Ha
3JleKTpUYecKue 3apsAbl.

Hanpsk8HHOCTB 3/71eKTPUYECKOT0 MOJIsl.
[Tpo6HBbIH 3apsA. JIMHUY HANPSKEHHOCTH
aJieKTpudeckoro noJss. OJHOpoJHOe 3JIeK-
TpUYecKoe 1oJle.

[ToTeHIMaIbHOCTD 3JIEKTPOCTATUYECKOTO
noJisl. PasHocTh noteHuanoB

Y HanpsokeHue. [loTeHMaibHasA aHeprus
3aps/ia B 3JIeKTpocTaTU4ecKoM noue. [lo-
TeHLUaJl 3JIeKTPOCTaTUIeCKOro noJs. CBA3b
HaINpsHKEHHOCTH 110JI1 ¥ pa3HOCTH MIOTEH-

[IpoBeZieHH e KOCBEHHBIX U3MepeHU N

Y OIIBITOB 110 IPOBEpKe MpeJJI0KEHHOH -
MoTe3bl MPU U3YYEHUHN B3aUMOJENUCTBUS
3apsDKEHHBIX TeJl, 3apsi/ia KOHAeHcaTopa,
MoC/IeJ0BaTENbHOT0 COeJUHEHHUS KOH/IeHCa-
TOpPOB.

PemieHue pacuéTHBIX 33/1a4 C IBHO 33IaHHOM
Y HesIBHO 33JJaHHOH Ppu3nvecKol MoJebIo

C UCM0JIb30BaHUEM OCHOBHBIX 3aKOHOB

Y GOpPMYJI 3IEKTPOCTATUKH.

PelieHune KaueCTBEHHBIX 33/1a4, TPEOYIOIUX
NMpUMeHEeHUsI 3HAaHWUH M0 3JIEKTPOCTATHKE.
06bsiCHEHHE OCHOBHBIX MPUHIIUIIOB JIeHCT-
BUS TEXHUYECKUX YCTPOUCTB

Y TEXHOJIOTUYECKHUX IPOIIECCOB, TAKUX KaK:
3JIEKTPOCKOTI, 3JIEKTPOMET, 3JIEKTPOCTATH-
YyecKasl 3al[[Ta, 3a3eMJIEHHE 3JIeKTPOIPHUO0-
POB, KOHZIEHCATOpPHI, reHepaTop BaH ne
I'paacda.

OnpezeneHue ycJI0BUM NPUMEHUMOCTH MO-




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

[[MaJIOB JJIsl 3JIEKTPOCTATHYECKOT 0 MOJIsS
(kak 0fHOPOJHOTO, TAK U HEOZHOPOZHOTO).
[TpUHIUII CyNTepNO3UIINH 3JIEKTPUYECKUX
MoJIen.

Jesiell QU3NYeCKUX TeJsl: TOYeYHbIH 3apsz,
O/IHOPOZIHOE 3JIEKTPHUYECKOe I0JIe.
Bbino/iHeHHe y4e6HbIX 3alaHUH Ha aHA/IU3
3JIeKTPUYECKHUX NPOLLECCOB

[Tosie ToueuHnoro 3apsaga. [lone paBHoMepHO
3apsbkeHHOH cdephl. [losie paBHOMepHO
3apsHKEHHOTO 1o 06béMy wapa. [lose paB-
HOMEPHO 3apsKeHHOH 6eCKOHEeYHOH IJI0C-
KoCTHU. KapTUHBI INHUN HaNPSXKEHHOCTH
3TUX MOJIEN U SKBHUIIOTEHL MAJIbHBIX I10-
BEPXHOCTEM.

[TpOBOJHUKH B 3JIEKTPOCTATUYECKOM MOJIE.
YcnoBre paBHOBecHs 3apsi/i0B.
JlM3/1IeKTPUKH B 3JIeKTPOCTAaTUYECKOM MOJIe.
JManekTpudecKasi IpOHUILAeMOCTD Bellje-
CTBa.

KonpeHcaTop. /1eKTPOEMKOCTb KOH/ZIeHCaTopa.

3JIeKTpOéMKOCTb IIJIOCKOT'O KOHZIeHCaTOopa.
Hapa}menbl—loe coeqAMHEeHHWe KOHJeHCaTo-
poB. HOCJ’Ie,ELOBaTeJ'IbHOS CoeJUHEHHEe KOH-
AEHCAaTOPOB.

3Hepl"I/Iﬂ 3apAXEHHOI'0 KOHZeHcaTopa.
,Z[BI/I)KeHl/Ie Sapﬂ)KeHHOﬁ YaCTULbI B OJHO-
POAHOM 3JIEKTPHUYECKOM I10J1e

(iBIeHUH) C KCII0/Ib30BaHHUEM OCHOBHBIX
M0JI0KEeHUH U 3aKOHOB 3JIEKTPOAMHAMUKHU:
3aKOH COXpaHEeHHUd 3JIEKTPUYECKOro 3apa/a,
3akoH KyJ/ioHa, NoTeHIMa/IBHOCTD 3/1€KTPO-
CTaTHUY€eCKOTO N0JIs, NIPUHLHUI CyNepro3u-
LIUH 3JIEKTPUUECKUX TTOJIEN.

Ucnoab3oBanue IT-TexHOMOTUH TPU paboTe
C IOTIOJIHUTEIbHBIMH UCTOYHUKaMH HHPOP-
MalluH [0 TeMe, UX KpUTUYeCKUN aHalIu3

Y OLleHKa JO0CTOBEPHOCTH




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

[ToCTOSIHHBIN 3JIEKTPUYECKUI
ToK (17 4)

Cua Toka. [loCcTOSIHHBIHN TOK.

Yc10BUs CyllleCTBOBaHUS MOCTOSTHHOTO
3JIEKTPUYECKOro ToKa. UCTOUHUKH TOKa.
Hanpsokenne U u 3/IC E.

3axkoH OMa i1 yyacTKa Lenu.
JJ1eKTpHUYECKOe COMTPOTUBIIEHHE. 3aBUCH-
MOCTb CONIPOTHUBJIEHHUSI OJHOPOLHOIO NMPO-
BOJIHMKA OT €ro JJIMHbI U IJIOIAIH MoIe-
pEYHOro ceyeHHUs. Y ieJbHO€e COPOTHUBIIE-
HHe BellecTBa.

[TocseioBaTenbHOE, MapalJieIbHOE, CMe-
LIaHHOEe Coe/IHHEeHHE TPOBOJHUKOB.

[IpoBefeHME NPSIMBIX U3MEpPEHUN CUJIbI TOKA
U HanpsiKEHUs1, KOCBEHHbBIX U3MepeHUN
yAeabHOro conporusenus, 3/C

Y BHYTPEHHETO COMPOTUBJIEHUS UCTOYHUKA
TOKa, IPOBEJIEHUE UCC/IeJOBAaHUNA 3aBUCHUMO-
cTeil pU3NIECKUX BEJIMUUH U OIIBITOB MO
MPOBEPKE Mpe/JI0KEHHON TUIIOTE3bI IPU
HU3yYeHUHU Liened NOCTOSIHHOTO TOKaA.
PelleHre pacyéTHBIX 33/1a4 C IBHO 3alaHHOMN

Y HesIBHO 33/laHHOM GH3UYeCKON MOJIe/IbIo

C CI0JIb30BaHHWEM OCHOBHBIX 3aKOHOB

1 opMyJ1 IOCTOSTHHOTO TOKa.

PacuyéT pa3BeTB/IEHHBIX 3JIEKTPUIECKUX
uenei. [IpaBuia Kupxroda.

Pa6oTa anekTpuyeckoro Toka. 3akoH /Ixo-
yasa—JleHua.

Mo1HOCTb 3/71eKTpUYeckoro Toka. TemnoBas
MOILHOCTb, BbIZie/IseMas Ha pe3ucTope.
3/1C ¥ BHyTpeHHee CONPOTUBJIEHHE UCTOY-
HHKa ToKa. 3akoH OMa /[ N0JIHOH (3aMK-
HYTOM) 3/7IeKTpUY€eCKOH Lienu. MOIHOCTb
HCTOYHMKA ToKa. KopoTkoe 3aMblkaHHe.
KonpeHcaTop B LienH NOCTOSIHHOT'O TOKA

PelieHune KauecTBEHHBIX 33/1a4, TPEOYIOIUX
NpUMeHeHUs 3HaHWH U 3aKOHOB NTOCTOSIHHO-
ro TOKa.

OGbsiCHEHHE OCHOBHBIX IPUHIUIIOB JIEHCTBHUS
TEXHUYECKUX YCTPOUCTB, TAKUX KaK: aMIep-
METD, BOJIbTMETP, PEOCTAT, C4ETYHUK JIEKTPU-
YeCKOU 3Hepruu.

Bhino/iHEHHE Y4e6HbIX 33/laHUH Ha aHAJIU3
3JIEKTPUYECKUX NPOLeCCOB (sIBJEHUM)

C UCII0JIb30BAaHHUEM OCHOBHBIX I0JIOXKEHUH

Y 3aKOHOB 3JIEKTPOJJMHAMHUKH: 3aKOHbI OMa
JUJIS1 y4acTKa LenH U AJ1s 3aMKHYTOH 3J1eK-




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

TPUUYECKOH 1ieny, 3akoH Jbxoyna—JleHna.
Pa6oTa B rpynnax npu o6Cyx/ieHHH BOIPO-
COB MeXIPeJMETHOr0 XapakTepa (Hanpu-
Mep, 110 TeMe «JJIeKTpUYEeCKHe SIBJIEHUS

B IpUpoJe»)

ToKH B pa3/IMuHbIX CpeJiax
(12 4)

JdJieKTpUYecKast IPOBOJHUMOCTb Pa3JIUYHbIX
BellleCTB. JJIEKTPOHHAsA IPOBOJUMOCTb
TBEPABIX MeTaJJI0B. 3aBUCUMOCTb CONPO-
THUBJIEHUA METaJIJIOB OT TeMIIepaTypPhbl.
CBepxXnpoBOAMMOCTb.

[IpoBesieHHE KOCBEHHBIX U3MepeHUH

Y HCC/IeJOBAaHUH 3aBUCUMOCTel Mex 1y dusu-
YeCKUMH BeJIMYMHAMU IIPU U3yYEeHUH TIpo-
1L|eCCOB ITPOTEKaHUs 3/IeKTPHUYECKOT0 TOKa

B MeTa/UIaX, 3JIeKTPOJIUTAX

Y MOJTyTIPOBOJHHKAX.

JJIeKTpUYeCKUH TOK B BakyyMe. CBolicTBa
3JIEKTPOHHBIX NY4YKOB.

[TonynpoBoHuku. CO6CTBEHHAsA

Y IIpMMeCHasl IpOBOAMMOCTD MOJYIIPOBOJ-
HUKOB. CBoiicTBa p—N-nepexoza. [loaynpo-
BO/ZJHUKOBBIE TPHUGOPHI.

JJIeKTPUYECKUH TOK B 3JIeKTPOJIUTAX. JJIEK-
TPOJUTHYECKAA AUCCOLMALUA. DIeKTPOIU3.
3akoHnsl Qapases )1 371€KTPoJIM3a.
JJIeKTpUYeCcKUH TOK B rasax. Camoctos-
TeJIbHBIA U HECAMOCTOSTEJIbHBIA paspaf,.

PelreHue pac4éTHBIX 33/1a4 € IBHO 33JJaHHOU
Y HesIBHO 33JJaHHOY PpU3UYECKON MOJIEIbI0

C UCN0JIb30BaHUEM 3aKOHOMEPHOCTEH Mmo-
CTOAHHOI'O TOKA B Pa3JIMYHbIX Cpeaax.
PemeHHe Ka4dyeCTBEHHBbIX 3a/ay4, Tpe6y}OLILI/IX
NpUMEHEeHUdA BaKOHOMepHOCTeI‘;I IIOCTOAHHO-
T'O TOKa B pa3JIMYHbBIX CpeJiax.

06 bsiCHEHHE OCHOBHBIX MPUHIUIIOB JleH-
CTBUA TEXHUYECKHUX YCTpOﬁCTB, TaKHUX KakK:
rasopaspsiJiHble JIJaMIIbl, 3JIEKTPOHHO-
JiydeBasi Tpy6Ka, MoJyNnpoOBOJHUKOBbIE




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

PasnuyHbIe THUIIBI CAMOCTOSATE/IBHOTO Pas-
paga. Mosnus. [l1asma

npu6opsel: [H0J, TpaH3UCTOpP, doToaHO],
CBETOAMO/; rajlbBaHUKA, paQUHUPOBaHHE
Me/lY, BbIIIJIABKa aJIlOMUHUS, 31eKTPOHHAs
MHKPOCKONHUA

®U3UYECKHU# IPAKTUKYM (10 1)

dusnyeckuit npaktTukym (10 )

Cnoco6bl U3MepeHUs1 GU3NIECKUX BEJTUINH
C UCII0JIb30BaHHUEM aHaJIOTOBbIX

Y U GPOBBIX U3MEPUTENBbHBIX TPUOOPOB

Y KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AG6COIIOTHBIE M OTHOCUTEJIbHBIE MOT'PEIHO-
CTH U3MepeHU QU3NYECKUX BEJIUYHH.
OueHKa rpaHul, MOrpelHOCTeN.

[IpoBesieHHEe KOCBEHHBIX U3MepeHUH Gpusu-
YeCKHX BeJIMUMH. Hanmpumep: yckopeHust
CBOGOZIHOTO MaJieHHUs], pabOThI CUJIbI, Y eJb-
HOU TemnoéMKoCTH, Moays H0Hra, yaenbHo-
r'o CONPOTUBJIEHUS MaTepHuaJja MpoBO/I-HUKa,
3apsi/ia OJlHOBAJIEHTHOT'O MOHA U T. II.
[IpoBeeHUe Uccael0BaHUM 3aBUCUMOCTEN
Mex 1y GU3nuecKUMH BeJnurnHaMu. Hampu-
Mep: 3aBUCUMOCTHU ITepuruoaa

[IpoBeieHHe KOCBEHHBIX U3MEPEHUH, U C-
c1e/JTOBaHUN 3aBUCUMOCTEN QU3UUECKUX
BEJIMYHUH, TPOBePKa Mpe/JI0KEHHbIX THITO0-
Te3 (BbIGOp M3 paboT, OMHMCAHHBIX

B TeMaTUYeCKHUX pa3jeaxX «YueHUn4eCcKun
3KCIEPHUMEHT, JJabopaTOpHbIe PabOThHI,
MPaKTUKYM»)

O6an.IEHI/IH KOHHUYECKOro MagdTHHKaA OT ero
napaMeTpoB; 3aBUCUMOCTHU CUJI YIIPYT'OCTH,
BO3HUKAOUIUX B IIPY>KHUHE U PE3MHOBOM 00-
pasne, oT ux ﬂe(l)OpMa].[I/II/I; ucciaegoBaHue
npoiecca oCTbIBaHHA BElEeCTBA; 3aBUCUMO-
CTH MOJIe3HOH MOUIHOCTHU UCTOYHHKA TOKA OT
CWJIbIl TOKQ; CHATHE BOHbT'aMHepHOﬁ Xapak-




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

TEPUCTUKU AUOJA U T. 1.

[IpoBe/ieHUE ONBITOB 110 IPOBEPKE NpesJio-
»KEHHBIX runoTes. Hanpumep: runoresnl

0 IPSIMOM NMPOIOPLMOHANBbHON 3aBUCUMOCTH
MEX/Y JaJbHOCTBIO N0J1ETa U HAYaJIbHOU
CKOPOCTBIO TeJIa; 0 HE3aBUCUMOCTH BPEMEHHU
JIBIDKEHUs 6pycKa 10 HaKJIOHHOM IJI0CKOCTH
Ha 3aZlaHHO€ PacCTOsIHUE OT ero Macchl; Npo-
BepKa 3aKOHOB /11 U30IPOLECCOB B rase U T.
m.

Co6u1r0/ieHHe IpaBUJI 6€30MacHOro Tpya
NpY NPOBeJIEHUH PAKTUKYMa

IoBTopenue (13 4)

11 KJIACC (170 1)

TeMmaTU4ecKuii 6JI0K,
Tema

OCHOBHOEe
coZiepXKaHue

OCHOBHbIE BU/IbI
JeATeJIbHOCTH YYALIXCS




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

PA3/IEJI 4. 5JIEKTPOAWHAMMUKA (18 )

MarsuTHoe 1noJie
(84)

B3anMopelicTBHe NOCTOSTHHBIX MarHUTOB
Y IPOBOJHUKOB C TOKOM. MarHuTHOe ToJIe.
BekTop MarHUTHOM MHAYKL M. [IpuHIKI
Cynepro3vLU1 MarHUTHBIX NoJiel. JINHUU
MarHUTHOW UHAYKIUH.

MarHuTHoOe 1oJie IPOBOAHUKA C TOKOM
(mpsiMoro MpoBOAHMKA, KATYLUIKKU U KPYTO-
BOro BUTKA). OnbIT IpcTea.

Cuiia AMnepa, eé HanpaBJIeHHe U MO/ Ib.
Cuna JlopeHlja, e€ HanpaBJeHUE U MOAYIb.
JIB>KeHUe 3apsyKeHHOW 4aCTUL bl

B O/IHOPO/IHOM MarHUTHOM HoJie. Pa6oTa
cuibl JlopeHna.

MaruuTHoe noJie B BemectBe. Peppomarte-
THKY, [1apa- ¥ AMaMarHeTHKH

[IpoBesieHHEe KOCBEHHBIX U3MePEeHUH CHJIbI
Awmnepa, npoBeJieHUE UCC/Ie0BAHUS 3aBU-
cuMocCTel Mex 1y GU3NYEeCKUMU BeJUUNHA-
MU Y OTIBITOB 110 IPOBEPKE MPeAJTOXKEHHON
TUIIOTE3bI IPU U3YYEeHUH AeHCTBUS OCTO-
SIHHOTO MarHUTa Ha paMKy C TOKOM, B3aUMO-
JleCTBUS MPOBOJIHUKA C MarHUTHBIM I10JIEM.
OnpejesieHue yCJ0BUU NPUMEHUMOCTU MO-
JleJTM OJTHOPOJTHOTO MarHUTHOTO T0JIsl.
OmnpesiesieHYe HAaNpaBJeHUs] UHAYKI[UY Mar-
HUTHOTO MOJISI TPOBOJHUKA C TOKOM, CHJIbI
Amnepa u cunbl JlopeHna.

PenreHnie pacyéTHBIX 33/1a4 C ABHO 33/IJaHHOU
Y HesIBHO 33JJaHHOY PpU3UYECKOU MOIeIbI0
C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB

U popMy1 1o TeMe «MarHUTHOE MoJIe».
PelieHne KaueCTBEHHBIX 33/1a4, TPEGYIOIUX
NpUMeHeHUs] 3HaHUH 110 TeMe «MarHuTHoe
rnoJie».

006bsICHEHHE OCHOBHBIX MPUHIUIIOB JIeHCT-
BUSI TEXHUYECKUX YCTPOUCTB




TemaTH4eCcKH 6JIOK, OcHOBHOEe OCHOBHBIE BU/BI
TeMa cofiep>KaHuE JIeATETBHOCTH YIaIIXCsT

Y TEXHOJIOTUYECKUX MPOLECCOB, TAKUX KaK:
npUMeHEeHHe TOCTOTHHBIX MAaTHUTOB,
3JIEKTPOMAarHUTOB, TECTEP-MYJbTUMETP,
3JIEKTPOJBUTaTe b SIKOGU, YCKOPUTENH
3JIeMeHTapHbBIX YaCTHI]

JJIeKTpOMarHUuTHast SIBJIeHUE 3/IEKTPOMarHUTHOH HHAYKIHH. [IpoBeieHHE HCCIEJ0BAHKS 3aBUCUMOCTeH

UHAYKLHs] [ToTok BeKTOpa MarHUTHOM UHAYKLUHK. I/IC | PU3UYeCKUX BEJUYMH U OMBITOB [0 MPOBEP-

(10 9) HUHAYKIHUU. 3aKOH 3JIEKTPOMAarHUTHON UH- Ke Ipe//I0’KeHHOH M'UI0Te3bl IPY U3yYEeHUH

nyknuu @apages. BuxpeBoe ajieKTpuieckoe
noJjie. Toku dyko.

3/1C UHAYK MM B IPOBOIHHUKE, IBIXKYLIEM-
Cs1 IOCTYMNaTeJIbHO B OJHOPOJHOM MarHuT-
HOM IIOJIE.

[IpaBuJio JleHna.

WHAyKTUBHOCTD. KaTylllka MHYKTUBHOCTH
B IIeMH [TOCTOSIHHOI'O TOKa. fIBJieHre caMmo-
UHAYKIMU. I/IC CaMOUHAYKIIMU.

JHeprust MarHUTHOT O MOJIST KATYIIKH

C TOKOM.

JJIeKTpOMarHuTHoOe 1noJie

SIBJIEHUS] 3JIEKTPOMArHUTHONW UHAYKIUH.
PemeHue pacyéTHBIX 33/1a4 C IBHO 33laHHON
Y HesIBHO 33JJaHHOY PpU3UYECKOH MOJIeIbI0

C MCI0JIb30BAHHEM OCHOBHBIX 3aKOHOB

1 popMyJ 1o TeMe «IJIeKTPOMarHUTHast
UHAYKL YA,

PelneHne KaueCTBEHHBIX 3a/ay, Tpe6y}oumx
NpUMEHEHUA 3HaHHUH 10 TEME «ajleKTpOMaI‘-
HUTHAaA UHAYKLIHA».

06bsiCHEHHE OCHOBHBIX MPUHIIUIIOB JIeHCT-
BHA TEXHUYECKHUX y'CTpOI\/JICTB

W TEXHOJIOTUYECKHX IPOLECCOB, TAKHUX KaK:
WHAYKIIMOHHAadA 11evb, COJIEHOW [, 3alllUTa OT
3JIeKTPU3aLUH TeJ IPU ABHKEHUHU

B MarHUTHOM HoJie 3eMJIH.




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

Pab6ora B rpynnax npu o6cyxieH1u1

BOIIPOCOB MeXIpeJMeTHOI0 XxapakTepa (Ha-
NpUMeD, 110 TeMe «JJIeKTPOMarHUTHBIE f1B-
JIEHUs B IPUPOJIE»)

PA3JZIEJI 5. KOJIEBAHHWA W BOJIHBI (53 1)

MexaHuveckue Kosieb6aHus (9

4)

KosiebaTenbHas cucreMa. CBo60AHbIE KOJle-
6aHus.

FapMoHMyeckue kosebaHus. KunemaTtuye-
CKOe U IMHAaMUYeCKoe OnucaHue. JHepre-
THUYeCcKoe ONKCaHKe (3aKOH COXpaHeHHUs
MeXaHU4YeCKoW aHepruu). BeiBoJ AUHAMU-
YeCKOro ONMHCaHUsl rapMOHUYECKUX KoJie6a-
HUU U3 UX 9HEPTeTUYECKOTO

1 KHHEMaTHYeCKOI0 OMUCaHUsI.

Avnutyzna u pasa koneb6aHuil. CBsA3b aM-
MJIUTY/Abl KOJIe6aHUN UCXOLHOM BEJIUYHHBI
C aMIIMTYyAaMU KoJie6aHUi eé CKOPOCTH

U YCKOpPEHHUsI.

[lepuop v yactoTa Kosie6aHu . [lepro Mabix
CBOGO/THBIX KOJIEOAHUH MaTEMAaTUYECKOTO
MassTHUKA. [lepros cBOGOAHBIX KOJIeGaHUH
MPY>KUHHOTO MasiTHUKA.

[IpoBeieHME KOCBEHHBIX H3MEPEHUH, UCCIe/10-
BaHUS 3aBUCUMOCTEN MeX Ay GU3NYeCKUMH
BeJIMYMHAMH U OIBITOB [0 POBEPKe MpeJiJIo-
YKEHHOM rMII0Te3bl IPU U3YYeHUH KoJiebaHUH
HUTSIHOTO U NPYXUHHOTO MasiTHUKOB, BBIHY K-
JIEHHBIX U 3aTyXalOLIUX MeXaHUYeCKUX KoJseba-
HUM.

OnpezesneHue ycJI0BUM NPUMEHUMOCTH MO-
JleJI MaTeMaTHYeCKOro MasiTHUKa

Y U/leaJIbHOTO MPYKUHHOTO MasiTHUKA.
PelreHue pacuéTHBIX 33/1a4 C SIBHO 33JJaHHOMN
Y HesIBHO 33JJaHHOH Ppu3nvecKoi MoJiesbo

C UCN0JIb30BAaHUEM OCHOBHBIX 3aKOHOB

U GopMyJ1 o TeMe «MexaHHUeCKHe KoJieba-
HHS».

Pemenune kauecTBEHHBIX 33/1a4, TPEOYIOIHX
NMpUMeHeHHs 3HaHUH 1o TeMe «MexaHHYe-




TemaTH4eCcKH 6JIOK, OcHOBHOEe OCHOBHBIE BU/BI
TeMa coJiepxaHue JAeATeTbHOCTH YIalyXCs

[ToHsTHE O 3aTyXaKOLIUX KOJIe6aHUSX. BbI- CKHe KoJIeGaHUSs».

HyX/leHHble KoJsie6aHus. Pe3oHaHc. Pe3o- 006bsICHEHUE OCHOBHBIX IPUHLUIIOB JA€UCTBUS

HaHCHas KpuBas. Biusnue 3aty-xaHus Ha TEeXHHUYECKHUX YCTPOMCTB, TAKMX KaK: METPOHOM,

BH/| Pe30HAHCHOW KPUBOU. ABTO-KOJIe6aHUs | 4ackl, Kauyesy, My3blKa/bHble HHCTPYMEHTHI,
celicmorpad.
HUcnonb3oBanue IT-TexHoMOTHE IpU paboTe
C JONOJIHUTEJIbHBIMU UCTOYHUKAMU UHOP-
MalMY N0 TeMe, UX KpUTHYeCKUH aHa/Inu3
Y OLleHKa I0CTOBEPHOCTH

JJIeKTpOMarHUTHbIEe Kosie6aTenbHBIN KOHTYpP. CBOGOLHBIE 3JIEK- [IpoBesieHHe KOCBEHHBIX U3MEPEHUIN

KoJie6aHus ¥ BOJIHEI (15 4)

TPOMarHuTHbIE KOJIe6aHI/IH B UJeaJIbHOM
KoJsiebaTeslbHOM KoHType. opmysa Tomco-
Ha. CBsI3b aMIJIUTY/bI 3apsi/ia KOHAEHCATO-
pa C aMIJIUTYZ0H CHUJIbI TOKA

B K0JIe6aTeJbHOM KOHTYpe.

3aKOH COXpaHEeHHUs 3HEPTHUHU B U/leaIbHOM
K0Jie6aTeJIbHOM KOHTYDe.

3aTyxalolre 3J1eKTpOMarHuTHbIe KoJieba-
HUsl. BEIHYX/IeHHbIE 3JIEKTPOMarHUTHbIE
KoJie6aHus.

[TepeMeHHbIH TOK. MOIIIHOCTDb IepeMEHHOTO
TOKa. AMIUIUTYIHOE U JIeHCTBYIOlIlee 3Ha-
YeHHe CUJIbl TOKA U HaNpsDKEHHUs NP pas-
JINYHOU popMe 3aBUCUMOCTH NepeMeHHOTO

U UCC/IeZIOBAHUS 3aBUCUMOCTEN QU3UIECKUX
BEJIMYUH NPU U3YYEHUH 3JIeKTPOMArHUTHBIX
KoJ1e6aHUM U Lienell IepeMeHHOro ToKa.
PerieHue pacuéTHBIX 33/1a4 C SIBHO 33/IaHHOM
Y HesIBHO 33JJaHHOH Ppu3nuvecKol MoJesbo

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB

1 GopMyJI IO TEME «IJIEKTPOMArHUTHbIE
KoJIEGaHUSI».

PelreHue KayeCTBEHHBIX 33124, TPEOYIOMINX
MpUMeHEHUsI 3HAaHUM 110 TeMe «JJIeKTpoMar-
HUTHBIE KOJIeGaHUSI».

CpaBHeHHE MeXaHUYeCKHX

Y 3JIEKTPOMAarHUTHbBIX KOJe6aHUM.

06 bsICHEHUE OCHOBHBIX MPUHIUIIOB JIeHCT-




TemaTH4eCcKH 6JIOK, OcHOBHOEe OCHOBHBIE BU/BI
TeMa cofiep>kaHue JesTeJIbHOCTH YIalXCs

TOKa OT BpEMEHU. BUS TEXHUYECKUX YCTPOUCTB, TAKUX KaK:

CuHycouAa IbHbIN TIepeMeHHbIH ToK. Pe3u- 3JIEKTPUYEeCKHU 3BOHOK, FeHepaTop Iepe-

CTOp, KOHJIEHCATOP U KaTYIIKa UHAYKTUB- MEHHOTI'0 TOKa, IMHUH 3JIeKTpornepesay.

HOCTH B []e[TH CHHYCOU/JAJIbHOTO TepeMeH- OnpezesneHue ycJ0BUH MPUMEHUMOCTH MO-

HOro Toka. PesoHaHc TOKoB. Pe3oHaHc Ha- JleJI1 UZleaJIbHOT0 K0J1e6aTeIbHOTO KOHTYpa.

Npsi>KeHUM. AHaJiu3 ¥ olleHKa MMOCJeICTBUHN HCI0JIb30-

WpeanbHblii TpaHchopMaTop. [lpousBoacT- BaHUs Pa3/IMYHbIX CIOCOG0B MPOHU3BOJCTBA

BO, lepejiaya ¥ NOoTpebJieHNe AJIeKTprye- 3JIEKTPO3HEPTUHU C NO3ULUH IKOJIO0-

CKOM 3Hepruu.

JKoJioTHYeCKIe PUCKU TPU TPOU3BO/CTBE

asekTpo3Hepruu. Kyabtypa

HCI0JIb30BaHUS 3JIEKTPOIHEPT U rU4ecKoi 6e30NacHOCTH; IpeJiCTaBIle-

B MMOBCEJHEBHOM KHU3HU HUMO palliOHaJIbHOM IPUPOJONOIb30BAHUM
(B mpo1ecce NOArOTOBKH COOGIEHUM, BbI-
MOJIHEHUH TPYNIOBBIX MPOEKTORB)

MexaHu4eckue MexaHUYeCKHe BOJHbI, YCJIOBUSI UX pacopo- CpaBHeHHE MeXaHUYeCKHX

U 3JIEKTPOMAarHUTHbIE BOJTHbI

cTpaHeHus. [lonepeyHble U TPOAOJIbHBIE
BOJIHBL [leproj;, CKOpoCTb pacnpocTpaHe-
HUSA U AJIMHA BoJIHbL. CBOMCTBa MexaHUYe-
CKHX BOJIH: OTpaXkeHUe, IpeJIOMJIeHHe, UH-
TepdepeHLUs U AUdpaKLUs.

3ByK. CKOpOCTb 3ByKa. ' pOMKOCTb 3ByKa.
BricoTa ToHa. TeM6p 3ByKa.

Y 3JIEKTPOMAarHUTHBIX BOJIH.
OnpefesieHue YCI0BUNA TPUMEHUMOCTH MO-
JleJI1 rapMOHUY€eCKOH BOJIHBI.

PemieHue KaueCTBEHHBIX 33/1a4, TPEOYIOLIMX
NpUMeHeHUs 3HaHUH 1o TeMe «MexaHHyYe-
CKHeE U 3JIEKTPOMarHUTHbIE BOJHBI».
U3y4eHMe napaMeTPOB 3BYKOBOH BOJIHBI.




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

lllymoBoe 3arpsisHeHHe OKpy»alolle cpe-
JbL.

JJIeKTPOMarHUTHbIE BOJIHBL. Y CJIOBUA U3JY-
YeHHs 3JIeKTPOMArHUTHBIX BOJIH. B3anMHas
OpHeHTaLUs BEKTOPOB , ,

B 3JIEKTPOMarHUTHOM BOJIHE.

CBOMCTBa 3/71eKTPOMarHUTHBIX BOJIH: OTpa-
»KeHHe, IpeJIoOMJIeHHe, NoJIpU3alius, UH-
TepdepeHs U AUPpaKLHUs.

Illkana 371eKTPOMarHUTHBIX BOJH. [IpuMe-
HeHMe 3JIeKTPOMarHUTHBIX BOJIH B TEXHUKeE
U OBITY.

[IpYHLUNBI PaIUOCBS3H U TeJIeBU/IeHUS.
Paguosiokanus.

JJIeKTPOMarHUTHOe 3arpsi3HeHHe OKpY-
»Karwlel cpebl

N3ydyeHue pacnpocTpaHeHUs 3ByKOBBIX BOJIH
B 3aMKHYTOM IIPOCTPAHCTBE.

06 bsiCHEHHE OCHOBHBIX IPUHLUIIOB 1€ HCT-
BUS TEXHUYECKUX YCTPOUCTB

1 TEXHOJIOTUYECKHUX IIPOLIECCOB, TAKUX KaK:
My3bIKaJIbHbIE HHCTPYMEHTHI, pajap, paiuo-
MPUEMHUK, TeJIEBU30p, aHTEHHA, TeJIeOH,
CBY-neyus, ynbTpa-3ByKOBas AUArHOCTUKA

B TeXHUKE U MeJUI1HE.

HUcnoap3oBaHue IT-TexHOMOrMH NpU paboTe
C IONOJTHUTEJbHBIMU UCTOUHUKAMU UHOD-
MalluH [0 TeMe, UX KpUTUYeCKU aHalIu3

Y OLleHKa JO0CTOBEPHOCTH.

Anasny3 U oleHKa 0c/1eCTBUH LIYMOBOTO

Y 3JIEKTPOMarHUTHOTO 3arpsi3HEHUs OKpY-
»KawlLel cpefbl € TO3ULUHI 9KOJIOTUYeCKOH
6e30MacHOCTH; IpeACTaBJIeHUN

0 paLoHaJIbHOM IIPUPOJONO0JIb30BaHHH (B
npolecce NOJroTOBKH COOOIEHUH, BBIIIOJI-
HEHUU IPyIINOBbIX IPOEKTOB)

OnTuka (29 u)

[IpsiMoJIMHEHHO€E pacIpoCTpPaHeHHe CBeTa
B OJJHOpPO/IHOH cpefe. JIyd cBeTa. ToueyHbIN
HCTOYHUK CBETA.

H36JI}OAGHI/IB OIITHUYECKUX ﬂBﬂeHHﬁ, npose-
JA€eHHe KOCBEHHbIX H3mepe1-m1?1, uccienoBa-
HUsI 3aBUCUMOCTEHN (1)H3PI‘-I€CKI/IX BEJIMYHH




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

OTpaxeHHe cBeTa. 3aKOHBI OTPAXKEHMUS CBe-
Ta. [locTpoeHue n306pakeHNH B MJIOCKOM
3epkasie. Cheprieckue 3epKaJa.
[IpesiomiieHre cBeTa. 3aKOHBI TPEJIOMJIEHUS
cBeTa. AGCOIIOTHBIH NOKa3aTeJIb IPesoM-
Jienusi. OTHOCHUTeIbHBIN T0Ka3aTeJsb Ipe-
JioMmJieHUs1. [I0CTOSIHCTBO YaCTOThI CBETa

Y COOTHOLIEHHE JIJINH BOJIH [TPU Nepexojie
MOHOXPOMAaTHYECKOI0 CBETA Yepe3 rpaHuLy
paszesia ByX ONTHYECKUX CPE,.

Xop sydelt B mpuaMme. Jlucnepcusi cBeTa.
CJ103KHBIHM cocTaB 6eJioro ceera. LiBer.
[TomHOe BHyTpeHHee oTpaxeHue. [Ipe-
JleJib-HbI{ YT'0J1 OJTHOTO BHYTPEHHET O OT-
paKeHHUSI.

Cobuparwlye U pacCeMBaoIIUe JUH3BI.
Tonkas sinH3a. POKyCcHOE paccTossHUe

Y OTITUYEeCKasl CUJIa TOHKOU JINH3BI.

Y OIBITOB 110 IPOBepKe MpeJI0XKeHHOH T'1-
MOTe3bl IPU U3Y4YEHUH SABJIEHUH NpesioMJIe-
HHUA CBeTa Ha I'paHMUIle pa3fiesa BYyX Cpej,
npeJsIoMJIEHHs CBETA B COOUparol el

Y pacceuBarollel JIMH3aX, BOJHOBbIX CBONCTB
cBeTa.

Pemenue pacuéTHBIX 3a/a4 C IBHO 3alaHHOU
Y HeSIBHO 3a/laHHOH QU3UUYECKOH MoJie/IbIo

C MCI0JIb30BaHHEM OCHOBHBIX 3aKOHOB

1 popmyi o TeMe «ONTHKaA».

Pelenune kauecTBEHHBIX 33/1a4, TPeOYIOIUX
NpUMeHeHUs 3HaHUH 1o TeMe «ONTHKa».
[TocTpoeHue 1 pacuéT H306paxKeHUH, co3zia-
BaeMbIX IIJIOCKHUM 3€pKaJioM, TOHKOM JIMH-
301.

OnpejesieHue yCJI0BUU IPUMEHUMOCTH MO-
AeJn TOHKOH JIMH3bI, T'PAaHUL IPUMEHUMO-
CTHU FeOMETpH‘{eCKOfl OIITHUKMH.

3aBHCHMOCTDb POKYCHOTO PACCTOSIHUS TOH-
KOU chepruecKoi JJTUH3BI OT €€ reOMeTPUHU
Y OTHOCHTEJIbHOTO MTOKa3aTeJis NpeJioMie-
HUS.

®opmysia TOHKOH JIMH3BI. YBeIM4YeHue, /13-
BaeMoe JIMH30M.

06'bsiCHEHHE 0COOEHHOCTEH TPOTEKAHUS
ONTHYECKHUX SIBJIEHUI: UHTEppEepeHLINH, AU-
dpakuuy, UCIepCHy, TOJHOTO BHYTPEHHET 0
OTpaXKEHHUS.

OGbsiCHEHMe OCHOBHBIX IPHUHIMIIOB JieACT-
BHUSI TEXHUYECKUX YCTPOICTB




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

Xoz, ny4a, npouie iero JUH3y N0 Npou3-
BOJIBHBIM YTJIOM K €€ I'JIaBHON ONTHYeCKOU
ocu. [TocTpoeHne U306 pakeHUH TOYKH

Y OTpe3Ka NpsSIMOY B COOUPAIOLIUX

Y pacceuBalUIMX JIMH3aX U UX CUCTEMAX.
OnTtuyeckre npubopsl. Pa3pemaronias cro-
COGHOCTB. ['J1a3 Kak onTUYeCKasl CHCTeMa.
[Ipesiesibl IPUMEHUMOCTH reOMeTPUYECKON
ONTHKHU.

BosiHoBas onTuka. UHTepdepeHusa ceeta.
KorepeHTHbIe UCTOYHUKHU. Y CJI0BUS HAGJIIO-
JleHHs] MAaKCUMYMOB U MUHUMYMOB

B UHTeppepPEeHIIMOHHON KapTHHE OT ABYX
KOTepeHTHBIX UCTOYHHUKOB. [IpuMepshl Kiac-
CUYECKUX UHTePPEepPEeHI[HOHHBIX CXEM.
Judpaxuusa ceta. JudpaxironHas pe-
éTKa. Yc/JI0Bre HabJI0JeHUs TJIaBHBIX
MaKCHUMyMOB IIPH MaJIeHUH MOHOXPOMATH-
YeCKOro cBeTa Ha AU GPaKIMOHHYIO peméT-
KY.

[Tonsgpusauus ceeta

Y TeXHOJIOTUYEeCKHUX NMPOLeCCOB, TAKUX KaK:
OYKY, JIyIa, Nepyuckol, GoToannapar, MUKpo-
CKOII, TPOeKLIMOHHbIN annapar, IpocBeTJIe-
HUe ONTHKH, BOJIOKOHHAs ONTHKA, AUdpak-
LMOHHAas peléTKa.

Pa6oTa B rpynnax npu o6Cyx/ieHHH BOIPO-
COB MeXIPeJMEeTHOr0 XapakTepa (Hanpu-
Mep, 1o TeMe «CBeTOBBIE SIBJIEHUS

B IpUpoJe»)

PA3/IEJI 6. OCHOBEI CIELIMAJIbHOM TEOPUM OTHOCHUTEJIBHOCTH (5 u)




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

OcnoBbl CTO (54)

['paHHIBI IDUMEHUMOCTH KJIaCCUYeCKON
MexaHUKHU. [locTyiaThl cnenualbHOM Teo-
pHUHU OTHOCUTEJIbHOCTH.
[IpocTpaHCTBEHHO-BpEMEHHOHN HHTEePBAJl.
[Ipeo6pazoBaHus JlopeHa. YcjioBre NpH-
YUHHOCTHU. OTHOCUTENIbHOCTb OAHOBPEMEH-
HOCTH. 3aMe/lJIeHHe BpeMeHH!

Y COKpallleHHe JAJINHBL

JHeprus U UMIYJIbC peJIATUBUCTCKON Yac-
THUILBL

CBA3b MacChl C 9Hepruel U UMITYJIbCOM pe-
JISITUBUCTCKOH 4acCTHUILbl. JHePTrHUs MOKOs

[IpoBesieHNEe KOCBEHHBIX U3MepPEHUH UM-
NyJ1bCA U SHEPTHU PeJIITUBUCTCKUX YaCTHULL
(o dpoTorpadusiM TpeKoB 3apsKEHHBIX Yac-
THL, B MarHUTHOM I0JI€).

Ananu3 v onucaHue GU3NYECKUX SBIEHUH
C MCI0JIb30BaHKEM IIOCTYJ/IATOB CleLHalb-
HOU TEOPHUH OTHOCUTEJBHOCTH.
OGbsiCHEHHEe OCHOBHbBIX IPHUHIUIIOB JeiCT-
BHUsI TEXHUYECKUX YCTPOICTB, TAKUX KaK:
CNyTHUKOBblE TPUEMHHUKH, YCKOPUTEJIH 3a-
DSDKEHHBIX YacTHI]

PA3JIEJI 7. KBAHTOBAAl ®U3UKA (29 1)

KopnyckynsipHO-BOJIHOBOH
Ayanusm (8 u)

PaBHOBecHOe Tel0BOe U3/y4eHHe (U3J1y-
YyeHHe aGCOIOTHO YEPHOTrO TeJia). 3aKOH
cMmeleHus BuHa. ['unoTte3a M. [11aHka

0 KBaHTaXx.

®oToHBL. JHEPrusl U UMIyJabc GoToHa.

[IpoBe/ieHHEe KOCBEHHBIX U3MEPEHUH, UCCIIe-
JIOBaHUS 3aBUCHMOCTEN MeXAy GU3NYECKHU-
MU BeJIMYMHAMU DU U3yYEHUH SIBJIEHUS
doToadpdekTa.

OG'bsiCHEHHE OCHOBHbBIX IPUHIUIIOB e CT-
BHSI TEXHUYECKUX YCTPOUCTB, TAKUX KaK:
CIIEKTPOMETP, POTO3JIEMEHT,




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

®oToadpdekT. OnbiTh A. T. CToseToBa. 3a-
KOHBI poTo3dPekTa. YpaBHeHHe IHHIITEN-
Ha ass doToadpdekTa. «KpacHas rpaHuLar»
doToaddekra.

JlaByieHre cBeTa (B YaCTHOCTH, JlaBJIeHUE
CBeTa Ha abCOJIIOTHO MOTJIOIAIOLIYI0

Y a6COJIIOTHO OTPaKaIoILYI0 TOBEPXHOCTD).
OneiTol I1. H. Jle6eanena.

BoJiHOBBIe cBOHcTBA YyacTHll,. BosiHbI

Zie bpoiins. lauHa BosiHbl e Bpoitas

Y pa3Mepbl 06J1aCTH JIOKAIM3AL U JIBUXKY-
nieics yacTuubl. KopnyckyisipHO-BOJTHOBOM
JAyanusM. ludpakius 3JIeKTPOHOB Ha KpH-
CTaJlIax.

Cnenuduka usmMepeHuit B Mukpomupe. Co-
OTHOIIEHUs HeonpeeéHHocTel ['eii3eH-
Gepra

$oToaTYMK, TYHHEbHBIM MUKPOCKOII, COJI-
He4Has 6aTapesi, CBeTOUO/,.

Pemenue pacuéTHBIX 3a/ia4 C IBHO 3alaHHOU
Y HeSIBHO 3a/laHHOH QU3UUYECKOH MoJie/IbIo

C MCI0JIb30BaHHEM OCHOBHBIX 3aKOHOB

1 popmyi o TeMe «KBaHTOBBIE SIBIEHUSI».
PelreHue KaueCTBEHHBIX 3a/1a4, TPEOYIOLIMX
NpHUMeHeHUs 3HaHUM 1o TeMe «KBaHTOBbIE
AIBJIEHUS».

OnpegeneHue ycJI0BUM NPUMEHUMOCTH
KBAaHTOBOW MO/IeJIH CBeTa.

AHaM3 KBaHTOBBIX NIPOLECCOB

C UCNI0JIb30BaHNEM ypaBHeHUA JUHIITEeHHA
st oToaddeKTa, MPUHIIUIIA COOTHOIIEHUH
HeomnpezeaéHHocTU [eliseH6epra.
HUcnoap3oBaHue IT-TexHOMOTMH NpU paboTe
C JOTIOJIHUTEIbHBIMU UCTOYHUKaMHU UHPOP-
MalM4 N0 TeMe, UX KpUTHYeCKUH aHa/Inu3

Y OLleHKa I0CTOBEPHOCTHU

®dusuka aToma

(44)

OnbITHI 10 UCCJIEJOBAHUIO CTPOEHUS aTOMa.
[lnaHeTapHas Mojenb aToMa Pesepdopza.
[Toctynate! bopa. U3nydyeHue

W norJiolieHre GOTOHOB IIPU Nepexojie
aToMa C 0/JHOTO YPOBHS 9HEePrUHU Ha JIpyTroM.

Ha6ntofeHue IMHeHYaThIX CIEKTPOB.
006bsICHEHHE OCHOBHBIX MPUHIUIIOB JIeHCT-
BUSI TEXHUYECKUX YCTPOUCTB, TAKUX KaK:
CIEKTPOCKOII, JIa3ep, KBAHTOBBIA KOMITbIO-
Tep.




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

Buapb! cnektpoB. CieKTp ypoBHeH 3Hepruu
aToMa BOJ0pOJa.

CHOHTaHHOE U BBIHYK/JeHHOE U3JIyYeHHe
cBeTa. Jlazep

OnpefeieHue yCI0BUNA TPUMEHUMOCTH MO-
Jesy atroMa Pesepdoppa.

AHasny3 KBaHTOBBIX ITPOLIECCOB HA OCHOBE
NepBOro ¥ BTOPOro nocry/1atoB bopa

dusukKa aTOMHOTO AApa
Y 3JIeMeHTapHbIX YacTul, (16 4)

HyxsioHHas Mozesnb sapa ['eiiseHOepra—
WBaHeHko. 3apsj apa. MaccoBoe 4YUCIO0 /-
pa. 3oTonsbl.

PaguoakTruBHOCTB. Asibda-pacnaj, Jyiek-
TPOHHBIY ¥ TO3UTPOHHBIN GeTa-pacnaz.
['amMa-u3ydenue.

3aKOH paZiM0aKTUBHOrO pacnaja. Paguoak-
TUBHBIE U30TOIBI B Ipupoje. CBOKCTBA Ho-
HU3UPYIOLLEro UsjiydyeHus. BivusaHue paguo-
aKTUBHOCTH Ha KHBble opraHusMsl. EctecT-
BeHHbIU PoH uznyyenus. JlosuMeTpus.
JHeprus CBs3U HYKJIOHOB B siJipe. flepHble
cuibl. JlebeKT Macchl sifipa.

fnepHble peakuuu. JlesieHre U CUHTES siJiep.
fnepHble peakTopsl. [Ipo6ieMbl yripaBJsie-
MOT'0 TEPMOSI[IEPHOT0 CHHTE3a. JKOJIorhye-
CKUe acleKThbl pa3BUTHS sjepHOM SHepreTu-
KHU.

MeTo/ibl perucTpaLuy U UCCeJ0BaHUs 3J1e-
MeHTapHBIX YaCTUL.

[IpoBeseHre U3MepeHUH palHOAKTHBHOTO
¢doHa c ucnosb30BaHUEM J03UMeETPa

Y MCCJie[joBaHMe TPEKOB YacTHI, (1o roTo-
BbIM doTOorpadusm).

006'bsiCHEHME OCHOBHBIX IPUHIUIIOB JIeHCT-
BUS TEXHUYECKUX YCTPOUCTB

Y TeXHOJIOTUYEeCKHUX MPOIECCOB, TAKUX KaK:
Jl03UMeTp, KaMepa Bunbcona, a/1epHbIil pe-
aKTOp, TEPMOsZIePHBIHA peaKTop, aTOMHas
60M6a, MarHUTHO-pe30HaHCHasi TOMOrpa-
dus.

OnpefesieHue YCI0BUHA TPUMEHUMOCTH MO-
JleJI1 aTOMHOT'0 s/ipa.

AHanus ¥ onyMcaHue iZiepHbIX PeaKLUi

C UCII0JIb30BAHHEM MOHSATHH MacCOBOE YHUCJIO
Y 3aps/; f/{pa, SHEPrUsl CBSI3U /Pa, 3aKOHOB
COXpaHeHUs 3apsi/ia, MacCOBOTO YHC/IA

Y SHEPTHUH B sI/IEPHBIX PEaKLMsX, 3aKOHA pa-
JIMOaKTHUBHOTO pacnaja.

AHasu3 M oLleHKa BJIHSHUS PaJMOaKTUBHO-




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

dyHjlaMeHTalbHbIE B3aUMo/elcTBuUs. ba-
pPHOHBI, Me30HBI U JIeNTOHBI. [IpesicTaBieHue
o CtangapTHOM Moenu. KBapk-rirooHHast
MoO/JieJb aJIpOHOB.

du3suka 3a npegesnamMu CTaHJAPTHON MOJeJIH,
TéMmHas MaTepus U TEMHAsA SHEPIUs.
EnuHcTBO dPu3nyeckoit KapTHHBI MUpa

CTH Ha *KUBble OPraHU3Mbl, a TAKXKe MOC/Ie/-
CTBUU Pa3BUTHUS S/IePHOM 3JHEPTETUKU

C MMO3UIIMI 3KOJIOTUYECKOM 6€3-0I1aCHOCTH;
Mpe/ICTaBJeHUH 0 palOHaJIb--

HOM IIPUPOJIOTI0JIb30BAaHUH (B IIpoliecce
MOATOTOBKH COOBIEHNH, BBITOJTHEHUS
IPYNIIOBBIX IPOEKTOB)

PA3JIEJI 8. 9JIEMEHTBI ACTPOHOMHWH U ACTPOPHU3UKH (14 1)

JJieMeHThI acTpOPU3UKU
(142 y)

JTanbl pa3BUTUA acTpoHoMUM. [Ipuknaj-
HOe U MUPOBO033peHYeCcKOoe 3HaueHUe ac-
TPOHOMMUHU. [[pUMeHUMOCTb 3aKOHOB QU3U-
KU 1151 06'bsICHEHUS IPUPOJbI KOCMUYECKUX
06'bEKTOB.

MeTo/ibl aCTPOHOMHUYECKHUX UCCIeJ0BAaHUM.
CoBpeMeHHbIe ONTUYECKUE TEJIECKOIIBI,
paZioTesiecKonbl, BHeaTMocdepHasi acTpo-
HOMMSI.

Bug 3Bé3gHoro He6a. Co3Be3us, IpKUe
3BE3/bl, IJIAaHEThI, UX BUAMMOE JIBHIKEHUE.
CoJtHeYHasl CUCTeMa.

CosiHue. CosiHeYHasi akTUBHOCTb. UCTOYHUK
aHepruu CosiHLA U 3BE3],.

3BE3/1bl, UX OCHOBHbIE XapaKTEePUCTUKHU.

Y4acTue B JUCKYCCUH O POJIK aCTPOHOMUU

B COBpeMeHHOU KapTHHE MHUDa,

B IPAKTHUYeCKOU JesITeIbHOCTH YeJI0BeKa

Y JaibHeNIIeM HayYHO-TeXHUYECKOM pa3BU-
THMU.

[ToaroToBKa cOOOLIEHUI 0 METOAAX MOJTyYe-
HUSI HAyYHbIX aCTPOHOMHUYECKUX 3HAHUH,
OTKPBITHSIX B COBPEMEHHOW aCTPOHOMHUHU.
[IpriMeHeHHe OCHOBOIOJIATA0IIUX ACTPOHO-
MUYEeCKHUX MIOHSITHUH, 3aKOHOB U T€O-pUH AJIs
aHaM3a ¥ 00'bsICHeHUsI GU3NYeCKUX Ipollec-
COB, IPOUCXO/SAIINX B 3BE3/1aX, B 3BE3JHBIX
CHCTEMax, B MeXTaJlaKTHIeCKOU cpefie, IBU-
»KeHMS HeOeCHBIX TeJI, 3BOJIIOLUH 3BE3],

u BcesieHHOM.




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

JlnarpaMMa «creKkTpajbHbIHM Kj1acc — cBe-
TUMOCTb». 3BE3/Ibl IJIaBHOM MOC/Ie/loBa-
TeJIbHOCTHU. 3aBUCUMOCTb «Macca — CBeTH-
MOCTb» JiJIs1 3B€3/ [JIJaBHOM MoC/Ie/i0Ba-
TeJIbHOCTH. BHyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIe NPe/iCTaBJIeHHUs O IPOUCXO-
X/JeHUHU 1 3Bositonuu ContHLa U 3Bé3. JTa-
bl )KU3HU 3BE3,

Maeunbi# [IyTh — Hawa ['anakTuka. [loso-
*eHHe U JBmxeHMe CosHLa B ['anakTuHKe.
Tunel ranakTUK. PagyoraiakTHKY U KBasa-
pbl. YépHBIe AbIPEI B A4pax raJaKTHK.

[IpoBeseHUe HAGIOAEHUN 3BE3HOTO HEGA
HEBOOPYKEHHBIM IJIa30M C UCII0JIb30BaHHUEM
KOMIBIOTEPHBIX PUIOKEHUH [l onlpejie-
JIEHHsI M0JIOXKeHHUsI HeOeCHbIX 00bEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHbIE CO3BE3/Us
CeBepHOro NOJIyLIApUs U IPKKe 3BE3/bl.
[IpoBeaeHue HabGIOeHUH B Teseckon JIyHBbI,
IJIAHET, TYMAaHHOCTEHN U 3BE3JHbIX CKOILIe-
302078

BcesnenHas. Paciinpenue BecesieHHOW. 3aKoH
Xa66.1a. Pazberanue rajaktuk. Teopus
Bosibiroro B3phiBa. PesinkToBOE HM3JydeHue.
MacmtabHas cTpykTypa Becesnennoit. Mera-
rajakTHKa.

HepeméHnHble npo6ieMbl aCTPOHOMUH

OU3UYECKHH IPAKTHKYM (10 1)

dusnyeckuii paKTUKYM
(104)

Crioco6b1 u3MepeHus1 GU3NUECKUX BETUIUH
C UCI0JIb30BaHUEM aHAJIOTOBBIX
U LU PPOBBIX UBMEPUTEbHBIX TPUGOPOB

[IpoBeZieHHEe KOCBEHHbIX U3MepeHUH Ppusu-
YecKHX BesJinuMH. Hampumep:
nepuoza CBO60JHBIX KOJIe6aHUN HUTSHOTO




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

Y KOMITBIOTEPHBIX JATYUKOBBIX CUCTEM.
AGCO/IOTHBIE U OTHOCHUTEJIbHBIE IOT'PELIHO-
CTH U3MepeHUH GU3NYeCKUX BeJIHYHH.
OueHkKa rpaHUL, IOrPeLIHOCTEH.
[IpoBe/ieHME KOCBEHHBIX U3MEPEHHUH, HC-
c/le[JOBaHUH 3aBUCUMOCTeHN GU3NUECKUX
BeJINYUH, IPOBEpKa Npe//I0KEeHHbIX ['MII0-
Te3 (BbIGOp U3 paboT, ONMHUCAHHBIX

B TEMaTHYECKUX pas/iesiax «YueHH4ecKUH
3KCIEPHUMEHT, JJabopaTopHble paboThl,
MPaKTUKYM»)

Y MIPY>KMHHOT0 MasTHUKOB, TOKa3aTeJIs mpe-
JIOMJIEHUSI CTEKJIa, GOKYCHOT0 pacCTOSIHHUS
pacceuBarolllei JIMH3bI, JJIMHbI CBETOBOH BOJI-
HBI, IOCTOSIHHOM Puz6epra u T. 1.
[IpoBe/ieHUe HCCIeJOBAHUH 3aBUCUMOCTEH
¢du3udeckux BeJIMUMH. HanpuMep: 3aBUCHMO-
CTH CUJIbl AMIIepa OT CHJIbI TOKA; 3aBUCUMOCTH
3/1C caMOMHAYKIUU OT CKOPOCTH U3MEHEHHUSI
CHUJIbI TOKA B II€IIH; 3aBUCHMOCTH CHJIbI TOKA
Yyepes CBETOAMO/, OT HANPsKEHHsT; 3aBUCHMO-
CTH GOKYCHOT'0 pacCTOSIHUS JIMH3bI OT Bellle-
CTBAa U T. I

[IpoBeZieHHE OMBITOB 110 POBEPKE MpeJso-
YKEHHBIX runoTe3. Hanpumep, npu

H3y4YeHUH UHTepPePEeHLIUHU JIa3ePHOT0 U3JIY-

YeHUs], U3y4YeHUHU JUPaKIMOHHOTO CIIEKTPa,
M3yYeHHH TOTJIOIEHUS GeTa-4acTUL] aJIOMH-
HUEM U T. II.

Co6uro/ieHre TpaBUJI 6€30MaCHOr0 TPYAA NpU
NpOBeJIEHUH TPAKTUKYMa

OBOBILIAIOIIEE [IOBTOPEHMUE (41 1)

CucTteMaTH3aLus U 06061[eHHe

0606111eH1e U CUCTeMaTH3aldsl CoJiepKa-

Hanucanue scce o poJn (l)I/I3l/lKI/I B PA3JIMYHbBIX




TemaTH4eCcKH 6JIOK,
TeMa

OcHOBHOE
cofiep>kaHue

OCHOBHBIE BUJIBI
JesTeJIbHOCTH YIalXCs

peAIMETHOTO COZlEPXKAHUS

Y ONBITA JeSITEJIbHOCTH, IPU-
06peTEHHOTO NPU U3yYEeHUH
Kypca ¢usuku 10—11 kinaccos

HUS pa3zesioB Kypca «MexaHuka», «MouJe-
KyJsipHas pU3MKa U TEPMOJMHAMUKAY,
«JJIeKTpoAMHAMUKa», «KosiebaHus

Y BOJIHBI», «OCHOBBI ClleljMaIbHON TEOpUH
OTHOCHUTEJILHOCTU», «KBaHTOBas pU3UKa»,
«3J1IeMEeHTbl aCTPOHOMHH U aCTPOQU3UKU».
Posib $U3UKH ¥ aCTPOHOMHUHU

B 9KOHOMHYECKOMH, TEXHOJIOTUYECKOH, COLU-
aJIbHOM M 3THYecKoH chepax AesaTeTbHOCTH
YyeJIOBEKa; PoJib U MeCTO GU3HUKHU

Y aCTPOHOMHH B COBpeMeHHON Hay4HOH
KapTHHe MUpa; 3HaueHHe ONucaTeJbHOH,
CUCTeMaTU3UPYIOILel, 06'bsICHUTENbHON

Y IPOTHOCTUYEeCKOH GYHKIMN PU3UYeCcKOr
TEOPUH; poJib PU3INUECKON TEOPUU

B GOpMUpPOBaHUM NIpeCTaBIEHUN

0 ¢usuveckoil KapTUHe MUpa, MecTo GU3U-
4YeCKOH KapTUHBI MUpPa B 0611eM psAZly CO-
BpeMeHHbBIX eCTeCTBEHHO-HAY4YHbIX ITPeJ-
CTaBJIEHUH O IpUpoJe

cdepax eAaTeNbHOCTH YesioBeKa. BbinoiHe-
HUe y4eOHbIX 33/IaHUI HHTErPUPOBAHHOTO
XapaKTepa, IEMOHCTPUPYIOIHUX OCBOEHHE
OCHOBHBIX NOHATUH, PU3NYECKUX BEJTUYUH

Y 3aKOHOB Kypca ¢usuku 10—11 ksaccos.
PelieHue KaueCTBEHHBIX 3a/1a4, B TOM YHCIIe
WHTErpUPOBAHHOTO U MEXIpeAMETHOIO
XapakTepa.

PemeHue pacyéTHBIX 33134 C IBHO 3alaHHON
Y HesIBHO 3aJlaHHOH du3nvecKol MoJiesib1o,
TPe6YIOIHUX TPUMEeHEeHHs] 3HAHUH U3 pa3HbIX
pas/ieJIoB IIKOJIBHOTO Kypca GU3HKH,

a Tak)Ke UHTErpaluy 3HaHUH U3 JPyTHX
pesiMeTOB eCTECTBEHHO-HAYYHOI0 LIUKJIA.
PaGoTa B rpymie 1o BbINOJHEHHUIO TPOEKT-
HBIX paboT




IlepeyeHb METOAMYECKMX MATEPUAIOB

®PedepanbHbiii yposeHb

e degepanbHas o0pa3oBaTenbHAs MPOrpaMma cpeanero oodiiero oopasosanust // http://fgosreestr.ru/
e TIpumepHas nporpamma o ¢usuke (yriayonenusiit yposenn) 10-11 knacc. / http://fgosreestr.ru/
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