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Pabouast mporpamMMa 110 (r3vKe Ha YpOBHe cpefiHero obiiero obpa3oBaHusi
(yrny0OsiéHHBIN YPOBEHb M3yueHHs MpeiMeTa) COCTaBeHa Ha OCHOBE TOJI0XKeHUH
1 TpebOBaHMI1 K pe3y/bTaTaM OCBOEHUsI OCHOBHOW 0Opa3oBaTenibHOM MPOrpaMMbl,
Tripe/icTaB/eHHbIX B DeiepaibHOM roCcyjapCTBeHHOM 00pa30BaTe/lbHOM CTaHZapTe
cpenHero obirero obpazopanusi (PI'OC COO), a Takke ¢ yuétom (emepanbHOU
paboueit 001jeoOpa3oBaTe/ibHOM  TMMPOTpaMMbl  BOCIIUTaHUA ¢ KoHIerumu
nipernofiaBaHus yueOHoro npeamera «Pu3nka» B 06pa3oBaTe/IbHBIX OpPraHU3alysax
Poccuiickoun ®Pefepaliy, peaar3yroLIUX OCHOBHbIE ITPOrPaMMBbI

INOACHUTEJ/IbBHASA 3AIITNCKA

HaHHas riporpaMMa oripefiesisieT o6si3aTeslbHOe TpeAMeTHOe COfiepKaHue,
yCTaHaB/IMBaeT TMpPUMepPHOe pacrpezie/ieHre y4eOHBbIX UacoB T0 TeMaTHUUeCKUM
pa3zesnaM Kypca W peKOMeH/AyeMYI I10C/ie[JOBaTe/IbHOCTb H3y4YeHUs TeM WU
pa3ziesioB yueOHOTr0 TpeiMeTa C yU8TOM MeXIpPeAMEeTHbIX U BHYTPUIIPeAMETHbBIX
CBsI3€H, JIOTUKM y4eOHOTO Tpoljecca, BO3pacTHBIX 0cobOeHHOCTel 00ydaromumxcs
[Tlporpamma [aéT TipeficTaB/eHWe O IieJisfX, COJleP’KaHWH, OOIIel cTpareruu
oOyueHUsi, BOCIIMTAaHUS U Ppa3BUTUS OOyUarOIIUXCsA CpeACTBaMU yueGHOTO
nipegMeTa «PHU3MKa» Ha yryIyO/EHHOM yPOBHE

V3yuyenne Kypca ¢usuku yriyb1EHHOTO ypOBHSI TTO3BOJISIET Peayii30BaTh
3a7iaum NpodheCcCOHa/IbLHOW OpPUeHTal|K, HallpaB/ieHO Ha CO3/laHue YCJIOBUM [IIs
TIPOSIBJIEHUS] CBOUX WMHTE/UIEKTYalbHBIX W TBOPUYECKHX CITIOCOOHOCTEH KaXKIbIM
yuaIumMcsi, KOTOpble HeoOXOAUMBI [/Isi TIPOZO/DKEHHsT 00pa30BaHUsI B BBICIIHX
yueOHbIX 3aBe/leHUSIX M0 pa3luUHbIM (HU3UKO-TeXHUUECKHM U WH)KeHePHbIM
creliMaJibHOCTSAM B mporpamMmMe orpefiesisitoTCs  TIJIaHUPYeMble  pe3y/bTaThl
OCBOEHHUSI Kypca (U3MKA Ha ypoBHe cpegHero o0ijero oOpa3oBaHUS:
JIMYHOCTHBIE, MeTarpeAMeTHbIe, TIpeMeTHbIe (Ha yr/yb/JEHHOM YPOBHeE)

HayuHO-MeTo10/10rnuecKomn OCHOBOU st pa3paboTKu
TpeOOBaHWM K JIMUHOCTHBLIM, MeTarpeIMeTHLIM U TPeIMETHBIM pe3y/bTaTaM
o0yuaromyxcsi, OCBOMBILKX TpOrpaMmy cpefHero o6iero obpa3oBaHus Ha
yryO/IEHHOM YPOBHe, SIBJISIETCS CUCTEMHO-/eSITeTbHOCTHBIN TIOXO0/|

IIporpamma BK/IrOUaert:

® [UlaHUpyeMble pe3ybTaTbl OCBOEHUsS Kypca (M3UKK Ha YriayO/IéHHOM
yYPOBHE, B TOM UKCJIe TpeIMeTHbIe Pe3yJIbTaThl 110 rojilaM 00yueHus;

e cojepkaHve ydebHOoro mnpeaMera «®Pu3mka» 10 rozaMm o00yueHUs ;6
TIpUMEepHOe TeMaTHMYecKoe IJIaHMPOBaHWEe C yKa3aHWeM KOJIMuecTBa 4acoOB Ha
M3yueHHe Ka)KJOW TeMbl U TPUMEPHOM XapaKTePUCTUKON yueOHOM JesTe/IbHOCTH
yuall[uXxcsi, peajru3yeMoi pyu U3yueHur 3TUX TeM

[TporpaMMa uWMeeT TPUMEPHBIN XapaKTep U MOKET OBITh MCIIOb30BaHa
yuuTesIMU (PU3UKH ZIJ11 COCTaB/IEHUSI CBOUX pabOUMX IPO- TpaMM

Pabouasi mporpaMMa He CKOBBIBaeT TBOPUECKYI0 WHUIIMATHUBY YyudTesei
Y TIpelOCTaB/sieT BO3MOJKHOCTH JJ1S peanv3anu pasTuyHbIX
METOANUECKUX TIO/[XOZ0B K Tpero/iaBaHuio GU3NKU Ha yriy0/éHHOM YPOBHE IpH
yCJIOBUM COXpaHeHUsi 00si3aTe/IbHOM uYacTH cojiepkaHusi Kypca KosnuecTtBo
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UdCOB B TeEMATHUYE€CKOM I1JIaHHMPOBAHWHA Ha n3ydyeHue K&)K,I[Oﬁ TeMbI
SBJ/IAeTCA OpPHEeHTHUPDOBOUHBIM KM MOXET ObBITh M3MEHEHO KaK B CTOPOHY
YMeHbIIIeHNs, TaK U YB&/IMUYE€HHUA B 3dBUCHMMOCTH OT pea/iM3yeMbIX MeTOJUYECKHX
noaxoa0B M YPOBHA IIOATOTOB/IEHHOCTH yUdllIUXCA

OBIIIASA XAPAKTEPUCTHUKA YYEBHOTI' O IMPEIMETA
«DPU3UKA»

du3mKa Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOJBI, BbI- CTyTas B
KauecTBe yueOHOTO MpejiMeTa B IIKOJIe, BHOCUT CYITIeCTBeHHbIN BK/IaZ B CUCTEMY
3HaHUK 00  okpyxkatoijem  wmupe  IlIkombHBIM  Kypc — QuBumkd @ —
cucteMoobOpa3ymoIuii A1 eCTeCTBeHHO-HAyYHbIX  yueOHbIX  Ipe/MeTOB,
MOCKO/IbKY (PU3MuecKre 3aKOHbI Jie)KaT B OCHOBe IIPOLIECCOB U SIBJIEHUM,
M3yJyaeMbIX XUMHeH, Ouosiorueid, ¢Gu3nueckor reorpadreli W acTpoOHOMUEH
Vcrionb30BaHWe W aKTUBHOE TIpUMeHeHWe (M3UYeCKUX 3HaHUK OMpeje/nio
XapakTep U OypHOe pa3BUTHe pa3HOOOpPA3HBIX TEXHOJIOTHH B cepe IHepPreTUKH,
TPaHCIOPTa, OCBOEHUS] KOCMOCA, TO- JIy4YeHUs] HOBbIX MaTepuasoB C 3aJaHHbIMU
cBoucTBaMu U Jp V3yueHue (hU3MKU BHOCUT OCHOBHOM BKJIaJl B (POpPMUpPOBaHUE
eCTeCTBEHHO-HAayYHOW KapTWHbI MHpa Yyualuxcs, B (OpMHpOBaHUWE YyMeHUM
MIPUMEHSTb HayUHbIM MeTO/, TIO3HAHWS TIPH BBITIOJIHEHUHW WMH y4eOHBIX
HCCeJ0BaHUM

B ocHoBy Kypca ¢UM3MKM CpelHel IIKO/bI MOJOXKEeH pPsif Ufek, KOTOpbie
MO>KHO pacCMaTpUBaTh Kak MPUHLUIIBI €r0 MOCTPOeHUs

Hoes yenocmuocmu. B COOTBETCTBUM C HEM KypC SIBJISIETCS JIOTUUECKU
3aBepLUEHHBIM, OH COAEP)KUAT MaTepuas U3 BCex pa3/iesioB (PM3UKH, BKIHOYAET Kak
BOIPOCKI KJIaCCUYeCKOW, TaK U COBpEMEHHOW (PU3UKHU

Hoesn zenepanuzayuu. B cooTBeTCTBHMM C Hel MaTrepuan Kypca (DU3KMKHU
00BbeiMHEH BOKPYr (u3nyeckux Teopudd BeaymmMm B Kypce SIBISETCS
dbopMUpoBaHWe MpeJCTaB/leHUN O CTPYKTYPHBIX YPOBHSIX MaTepuH, BellleCTBe U
rosie

Hoes zymanumapuzayuu. Eé peanv3auys npejrosaraeT Uc- rojib30BaHUe
T'YMaHUTApHOTO TOTeHI[Mana (U3uuecKoi HayKu, OCMbICTIeHUe CBSI3U Pa3BUTHS
¢usukd C pasBuTHeM OOIecTBa, a TakkKe C MHPOBO33PeHUYECKUMHU,
HPABCTBEHHBIMH W 3KOJIOTHUYECKHUMH MpobieMaMu

Hoess npuknadHoli HanpaeneHHocmu. Kypc ¢usmku yray6siéHHOTO
YPOBHS1 TpeJriosiaraeT 3HAKOMCTBO C IIMPOKUM KPYrOM TeXHHUUYeCKUX WU
TeXHOJIOTUYECKUX TIPUIOKEeHUM W3y4YeHHbIX Teopud M 3akoHOB I[lpu 3TOM
pacCMaTpUBAlOTCSi Ha YpPOBHe OOL[UX TIpe/CTaB/eHU U COBPeMeHHbIe
TeXHUYECKHE YCTPOUCTBA U TEXHOIOTUU

Hoesn 3Kos102u3ayuu peanusyeTcsi MOCPeJCTBOM BBe/leHUs 3Jie- MEHTOB
CoJiep)KaHus, TIOCBSIIIIEHHBIX 3KOJIOTHYeCKHMM TIpobsieMaM COBpPeMEeHHOCTH,
KOTOpbIe CBs3aHbI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHM, a TakKke 00CYXAeHHs
npobJieM parjioHaIbHOTO TIPUPO/OTI0/IE30BaHUS U 9KOJIOTMUeCKoi 6e301acHOCTH

OcBoeHue cojiep)KaHUsE TIPOTPaMMbI  [JOJDKHO OBIThH TOCTPOEHO Ha
MPUHLIUNAX CUCTEMHO-/eSTelbHOCTHOTO noaxoa s pusnky peanusanusi 3TUX
TIPUHLUIIOB 0a3upyeTcs Ha UCTIOIb30BaHUM CaMOCTOSITe/TbHOTO KCTIIepuMeHTa
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KaKk TIOCTOSTHHO [lelicTBytomiero  (aktopa  yuebHoro mpoijecca  [nast
yrayONMéHHOTO YpPOBHS — 93TO CHCTEMa CaMOCTOSITE/IbHOTO YUYeHUYeCKOTo
9KCTIepUMeHTa, BK/IOYaolero (poHTa/lbHble yUYeHWUYeCKHe OIbITHI  TIpU
M3y4eHUH HOBOTO MaTepHalia, jlabopaTopHbie paboThl M paboThl MpakTUKyMa [1pu
3TOM BO3MOXKHBI /IBa CIioco0a peanu3aliuv GuU3NUYeckoro rnpakThkyMa B mepBom
C/lydae MPaKTUKyM MpoBoguTcs nubo B Konile 10 m 11 kaccos, b0 mocre
TIEPBOT'O ¥ BTOPOTO TO/YTOAMM B KaXKIOM W3 3THX KaaccoB BTopoii criocob —
9TO WHTerpaiys paboT MpakTWKyMa B CHCTeMY J1abOpaTOpHBLIX paboT, KOTOpbIe
IIPOBOZISITCS B TIpoljecce W3yueHWs: pasgena (temsl) Ilpu 3ToM moj paboramu
MTPAKTHUKyMa TTIOHUMAaeTCsI CAMOCTOSATeTbHOe MCC/IeZloBaHNe, KOTOPOe MPOBOJUTCS
TI0 PYKOBOZICTBY CBEPHYTOT0, 000011[éHHOTO BHa 6€3 MolaroBoii MHCTPYKI[UN

B mporpamMe cucreMa yueHHWYeCKOro JKCIepuMeHTa, JjabopaTopHBIX
paboT U TpaKTUKyMa MpejicTaB/ieHa eJUHBIM repeuHeM Bbl- 60p TeMaTHKHU [jis
TUX BUJOB YUEHMUECKUX TIPAKTUUECKHUX pabOT OCYIIeCTB/SeTCS y4aCTHUKAMU
oOpa3oBaTe/ibHOTO  Mpollecca  MCXOAsi W3  0COOEHHOCTe  MOYPOYHOTO
TJITAHUPOBAHUST W OCHAIleHWss KabwHeta ¢usuku I[Ipy 3ToM obecrieunBaeTcst
oB/laZieHHe OOYyUarolUMHUCI yMEHHUSMH TIPOBOJUTH TMpsSIMble W KOCBEHHbBIE
W3MEepeHMs], UCC/IeIOBaHUsT 3aBUCUMOCTEN (DHU3UUECKUX BEJIMUMH M TTOCTAaHOBKY
OTTBITOB T10 MPOBEPKE MPeIJIOKEHHBIX THITOTE3

Bonbllioe BHHMMaHUe yzessieTCsl pelleHHI0 PACUéTHBIX W KaueCTBEHHBIX
3agau [Ipy 3TOM fijis pacyéTHBIX 3ajjau MPUOPUTETOM SIBJISIFOTCS 3a/lauMl C SIBHO
33/laHHOM M HesBHO 3aJlaHHOW  (hM3MYeCcKOl MO/ie/ibl0,  TM03BOJISIIOIIME
TIPUMEHSTb W3y4YeHHbIe 3aKOHbI M 3aKOHOMEDHOCTU KaK W3 OJHOr0 pas3jena
Kypca, TaK W UHTETPUPYsl TpMMeHeHWe 3HaHWM W3 pa3HbIX pas3jenoB /[lis
KaueCTBEHHBIX 3aJjad TIPUOPWUTETOM SIB/ISIFOTCS 3aJaHUsl Ha OOBbsicHeHue /
Tipe/icKa3aHe TpoTeKaHusl (GU3NUeCKUX sIBJIEHUH U TIPOLIECCOB B OKPY’Karolliei
JKU3HU, TpeOytolie BbIOOpa (HU3UUECKOWM MOZENU /il CUTyal[did TMPaKTHUKO-
OpPHEHTHPOBAHHOI'O XapaKTepa

B cootBerctBuu c TpeboBaHmsmMu PI'OC COO K MaTepHabHO-
TeXHUUEeCKOMY obecrieueHHI0 ydeOGHOro mporecca Kypc (GU3WKUA yIrIyOJIEHHOTO
YPOBHSI B Cpe/iHeli IITK0JIe [I0/DKeH U3y4yaThCsl B YCJIOBUSIX MTPEAMETHOTO KabuHeTa
B kabuHeTre pu3mKy JO/KHO ObITH HeoOXoAuMoe jlabopaTopHOoe 000py/oBaHMe
I/l BBITIOJIHEHUSI  yKa3aHHBIX B  TIpOrpaMMe  YYeHWUeCKUX  OIIbITOB,
nabopaTopHbIX paboT W paboOT TNpakTUKyMa, a Takke JIeMOHCTpAI[MOHHOe
obopygoBanve  JleMoHCTpalMoHHOe  oOopyJoBaHue  (hOpMHUpYeTCs B
COOTBETCTBUM C TPHUHI[UTIOM MHWHHUMAabHOW JOCTaTOUYHOCTA U 0becIieurBaeT
TIOCTAaHOBKY TIePEUMC/IeHHBIX B IIPOrpaMMe KJIIOUEBBIX [JIeMOHCTpAI[dd /st
WCC/Ie[JOBAHUSI ~ W3Y4YaeMbIX SIBJIEGHUH W  TIPOL[ECCOB, OMIMPUUYECKHUX U
dbyHaMeHTa/IbHbIX 3aKOHOB, X TeEXHUUECKUX MPUMeHeHU

JlaboparopHoe 0060pyZoBaHUWe AJiI YYeHWUECKUX TpPaKTHYeCcKuX paboT
dbopMupyeTcsi B BHle TeMAaTUUECKHUX KOMIIJIEKTOB M 00ecrieurBaeTcsi B pacyére
OJJHOTO KOMILJIEKTa Ha [BYyX oOydJaromumxcsi. TeMaTHyeckue KOMILIEKTEI
nabopaTtopHOro 000pPYZIOBaHUS MO/DKHBI OBITH ITOCTPOEHBI Ha KOMIUIEKCHOM
WCTI0/Tb30BaHUH aHA/IOTOBBIX M IU(POBLIX NTPUOOPOB, a TaK’Ke KOMITbIOTEPHBIX
W3MEPHUTE/IbHBIX CUCTEM B BH/Ie I[U(MPOBBIX 1Tab0paTOpHid
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OE/IN N3YUYEHUA YYEBHOTI' O ITPEJAMETA «®U3UKA»

OCHOBHBIMH TeJIIMU U3ydeHust (U3UKH B 00ITIeM 00pa30BaHUU SIBJISIFOTCS:

—  (QopmupoBaHue WHTepeca U CTpem/ieHusi 00yUarouxcs K HayyHoOMY
W3yUeHWI0 TIPUPOJbI, Ppa3BUTHE WX WHTEJJIEKTyallbHbIX U  TBOPUYECKHUX
CII0COOHOCTeI;

—  pas3BUTHEe TIPeACTaBJIeHUM O HayuyHOM MeTo/le TI03HaHUS U
(dhopMHUpOBaHKe UCCIe0BaTe/IbCKOTO OTHOIIEHUS K OKPY KalOILUM SIBJIEHUSIM;

—  ¢dopMUpoBaHHe HAYYHOTO MUPOBO33peHUs Kak pe3ysbTaTa U3yueHUst
OCHOB CTPOeHUsI MaTepyuu U (PyHJaMeHTalbHbIX 3aKOHOB (PU3HKY;

—  (dopmupoBaHHe yMeHHH OOBSCHATb SIBJIEHUS C MCTI0b30BaHUEM
(bur3uUecKuX 3HaHUIM U HayUHBIX [J0Ka3aTe/bCTB;

—  (QopmupoBaHue TMpe/CTaB/le€HUN O pPOAM (PU3MKUA [Ji1 Pa3BUTUS
JPYTUX eCTeCTBEeHHbIX HayK, TEXHUKU U TeXHOJIOTUM;

—  pa3BUTHe TIPE/ICTaBJI€HHUN O BO3MOXKHBIX cepax Oymyied
rnpodeCcCUOHA/ILHOW  /IeSiTe/TbHOCTH, CBS3aHHbIX C (DU3UMKOW, TIOATOTOBKA K
JanbHeliiieMy oOyueHHIO B 3TOM HarpaBjieHUM [loCcTiKeHWe 3TUX Iiesiei
obecrieuriBaeTCsl pellieHHWeM C/IeAYIOIIMX 3a/au B Tpoliecce H3ydeHUs Kypca
(GbH3MKY Ha YpPOBHE CpejHero o0Irero oopa3oBaHus:

—  mipyoOpeTeHWe  CHCTeMbl 3HaHWK 00 00mUX  GhHU3NUeCcKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TeOpusiX, BKJ/Ouasi MeXaHHKY, MOJIeKY/ISIPHYIO
(bU3MKY, 31eKTPOAMHAMUKY, KBAaHTOBYIO (PU3UKY U 3/IeMeHThI aCTPO(DU3NKHY;

—  ¢opMmupoBaHUe yMeHUN TIPUMEHSITb TeopeTHuYeckKhe 3HaHUsS [Jis
00BsicCHeHUs] (U3NUECKUX SIBJIEHUNM B TIPUPOJe W AJis TIPUHATHS TPAKTUUeCKUX
pelleHnl B MOBCeHEBHOMW JKU3HUY;

—  OCBOEHME CI0COOOB pellleHUs] Pa3/MuUHBIX 3afiau C SBHO 3aIaHHOU
bu3nueckol Mozesnblo, 3a/au, Mojpa3yMeBalolIMX CaMOCTOSITe/IbHOe CO3/jaHue
(¢ur3nuecKkor MofeNy, aJleKBaTHOM YCJIOBUSAM 3aJlauyd, B TOM 4YMCJIe 3ajad
VH)XeHepHOT'0 XapaKTepa;

—  TIOHUMaHue (QU3NYeCKUX OCHOB W TNPUHLIUIOB  JEeUCTBUSA
TeXHUYECKUX YCTPOMCTB W TEXHOJOTHYECKUX TIPOLIeCCOB, WX BJ/IMSHUS Ha
OKPY’KaroLLyto Cpeay;

—  OB/IaJleHMe MeTOJAMM CaMOCTOSITe/IbHOTO TJIAaHWPOBaHUsI W TPO-
BeJleHUs1 (PU3NUeCKHX SKCIIePUMEHTOB, aHa/M3a U UHTepIipeTaluy UH(GOpMaLvu,
orpeziesieHus1 JOCTOBEPHOCTH T0JyUeHHOT0 pe3y bTara;

—  CO3[aHue  yCJIOBUM /i1 Pa3BUTUSI  YMEHUH  MPOEKTHO-
WCC/IeJOBATe/IbCKOM, TBOPUECKOM  [leATe/IbHOCTH;  pa3BUTHMe  MHTepeca K
cthepam npodeccuoHaIbHOM esITeTbHOCTH, CBI3aHHOU C (PU3UKOM

MECTO YUYEBHOI'O IIPEAMETA «®U3UKA» B YUYEBHOM
IUVIAHE

B cootBerctBUM ¢ ®I'OC COO yrnybnéHHbIM YypOBeHb U3yueHUs
yueOHOrO TipeaiMera «®u3rKa» Ha YpOBHe cpeaHero o061miero o6pa3oBaHUs
BbIOMpaeTcs 00yYarOIMMUCS, TUIAHUPYIOIUMH TPOJO/DKeHHe 00pa30BaHHS I10
CreLa/IbHOCTSIM (DU3UKO-TeXHUUeCKOTro TIpodhu/is
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Y4eOHBIM TIJITAHOM TIPelyCMOTPeHO H3yueHue pusuku B ob6bémMe 340 u 3a
nBa roga obyuenus: 5 u B Heziemo B 10 1 11 kmaccax

B niporpamme Ka)x[oro Kjacca npefijiaraeTcs pe3epB BpeMeHU, OTBOJVMMBbIU
Ha BapUAaTWBHYK 4YacCTh [pPOTrpaMMbl, CoO/iepXKaHue KOTOpoi (opMUpYyeTCs
yuacTHUKaMu obpa3oBaTe/ibHOTO miporiecca JIro6asi pabouasi mporpaMMa Jjo/bKHA
TIOJTHOCTBIO BK/TFOUATh B Ce0s1 cofiepyKaHue JaHHOM MPOrpaMMbl

IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHHSI YYEBHOI'O
IIPEJMETA «®U3NKA» HA YPOBHE CPEJAHEI'O OBIIETO
OBPA30BAHMS (YIJIYB/JIEHHBIN YPOBEHD)

OcBoenne yueOHoro mpeamera «@Pu3rka» Ha YPOBHE CpeAHEro OOIIero
obpa3oBanus (yr/y0/IéHHBI YpOBEHb) [AO/DKHO O0OecrieurBaTh JOCTYKEHHE
CJIeIYIOIINX JTMYHOCTHBIX, MeTarnpeAMeTHbBIX U  TpPeJMeTHBIX
oOpa3oBaTe/ibHBIX pe3yJ/bTaTOB

JIMYHOCTHBIE PE3YJ/IbTATBI

I'pasxicoaHckoe eocnumaHue:

—  c(hopMHpPOBaHHOCTb TPaXKAAHCKOW TIO3ULMM 00ydYarolierocsi Kak
AaKTUBHOTO U OTBETCTBEHHOI'O WjieHa POCCUMCKOro OOIIecTBa;

—  TIpUHATHE TPAAWLIMOHHBIX OOIeuesloBeUeCKUX T'YMAHUCTHUYECKUX U
JIeMOKPaTUUeCKHX 1[eHHOCTel;

—  TOTOBHOCTb BECTH COBMECTHYIO [eATeJIbHOCTb B UWHTepecax
rpaklaHCKoro o0IiecTBa, y4acTBOBaTh B CAMOYTpPaB/IeHUM B LIKOJe U JIeTCKO-
IOHOLLIECKHUX OpraHu3alysX;

—  yYMeHMe B3auUMOJeCTBOBaTb C COLMATbHBIMM WHCTUTYTaMH B
COOTBETCTBUM C UX (QYHKLIUSIMU U Ha3HAUEHUEM;

—  TOTOBHOCTb K TYMaHWUTAapHOUW U BOJIOHTEPCKOU [JlesiTeTbHOCTU

ITampuomuueckoe gocnumaHue:

— chOpMHUPOBAaHHOCTb POCCUMCKOM TpaK[JaHCKOM  WJIeHTUUYHOCTH,
MaTpUOTU3Ma;

—  LIeHHOCTHOE  OTHOLIeHWe K  TOCYyJapCTBEHHbIM  CHMBOJIAM;
JOCTKeHUsIM Poccun B M3MKe U TeXHUKe

/lyxoeHo-HpascmeeHHoe gocnumaxue:

—  c)OopMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS,  3THUYECKOIO
TIOBe/IeHUS;

—  CTOCOOHOCTH OlleHWBaTh CHUTYallMl0 W TIPUHUMAaTh OCO3HAHHbBIE
pellleHNs], OPUEHTUPYSICb Ha MOpPa/JbHO-HPABCTBEHHbIE HOPMbI M L|€EHHOCTH, B
TOM UHCJIe B [IeSITeIbHOCTH YUYEHOTO;

—  0OCO3HaHWe JIMYHOTO BK/IaZia B IOCTPOEHUe YCTOMUMBOro OyAyIiiero

Jcmemuueckoe gocnumaHue:

—  3CTeTUuYecKoe OTHOIIEHWEe K MHPY, BK/IIOUas 3CTETUKY HayuHOTO
TBOPUECTBA, MPUCYILero puanueckoi HayKe



Tpydoeoe eocnumanue:

—  UWHTepecC K pa3/inuuHbIM cdhepaM npodecCHoHaTbHOM [iesiTe/IbHO- CTH,
B TOM UHCJe CBSI3aHHBIM C (HU3MKOW W TEeXHUKOW, yMeHWe COBepIIaTh
OCO3HaHHBIM BbIOOp Oyayiiei mpodeccid W peasv30BbIBaTb COOCTBEHHBIE
JKU3HEHHbIE TI/IaHbl;

—  TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHI0 U CaM00Opa30BaHMIO B
obnacti (GU3MKU Ha TPOTSKEHUW BCEM KU3HU

JKo/102u4ecKoe ocnumaHue:

—  chOpMHUPOBAHHOCTb  9KOJIOTUYECKOW  KYJbTypbl,  OCO3HaHUe
r/100a/IbHOTO XapaKTepa K0JIOTMUeCcKuX rpobsiem;

—  [UIaHUPOBaHWE W OCYILeCTB/IEHUE [EeUCTBUW B OKPY’Kalolleh cpefie
Ha OCHOBe 3HaHWS Liejiell yCTOMUMBOTO Pa3BUTHS Ue/IOBeUeCTBa;

—  pacuvMpeHHe OIIbITa /IeATeTbHOCTH 3KOJIOTMUeCKOW HarpaBJIeHHOCTH
Ha OCHOBe UMEIOLIMXCS 3HaHUM 10 (PU3KKe

IJeHHOCMU HAY4YHO20 NO3HAHUSL:

—  c(hopMHpPOBaHHOCTh MHUDPOBO33peHHUs, COOTBETCTBYIOIL[ETO
COBpeMEeHHOMY YPOBHIO Pa3BUTHS (PU3NUeCKO HayKW;

—  OCO3HaHWe IIeHHOCTH Hay4yHOW [IesiTeIbHOCTH, TOTOBHOCTH B
nporiecce M3yueHUsi GU3MKU OCYILECTBJIATh MPOEKTHYI0 U HCC/Ie0BaTeTbCKYHO
JesITe/IbHOCTh UHUBUYabHO U B TPYIIITe

B miporjecce AOCTH>XeHUs TMUHOCTHBIX Pe3y/IbTaTOB OCBOEHUS IMPOrPaMMBbI
cpepHero obiiero obpa3oBaHus 10 GuU3MKe y 00ydyarouXcsi COBEPILIEHCTBYETCS
9MOYUOHA/bHbIL UHMe/1eKm, TIpeiroJiaratoiiuii copMUpOBaHHOCTh:

—  CaMOCO3HAHUSl, BKJIIOUAIOLEr0 CHOCOOHOCTH TMOHUMAaTh  CBOE
IMOLIMOHA/ILHOEe COCTOSIHWe, BU/IeTh HarpaB/eHusi pa3BUTUS COOCTBEHHOU
MOLIMOHAILHOM cdepbl, ObITH YBEPEHHBIM B cele;

—  camMope2ynupogaHusl,  BKJIIOUAIOIEr0  CaMOKOHTPOJIb,  YMeHHe
TIPUHAMAaTh OTBETCTBEHHOCTh 3a CBOEé MOBeJieHHe, CIIOCOOHOCTh aZlalTUPOBAThCS
K SMOLIMOHA/IbHBIM HW3MEHEHUSIM W TPOSIBISATb THOKOCTb, OBITH OTKPBITHIM
HOBOMY;;

—  8HympeHHell Momueayuu, BKIIOYaOLLlel CTpemM/ieHre K JOCTHKEeHUIO
1[eTd ¥ yCTexy, ONTUMU3M, WHUI[MaTUBHOCTb, YMeHHe [IeHiCTBOBaTh, UCXOAS U3
CBOMX BO3MO>KHOCTEH;

—  3Mnamuu, BK/IOYAIOIIed CroCOOHOCTh TOHMMAaTh SMOLMOHABHOE
COCTOSIHWE JPYTUX, YUUTHIBATh €ro TPHU OCYIIIeCTB/IEHUN OOIIeHHs, ClIOCOOHOCTh
K COUYBCTBHIO U COTIEPE>XXUBAHUIO;

—  COYuanbHbIX HABbIKOB, BKIHYAKIIMX CMOCOOHOCTh BBLICTPAaUBaTh
OTHOILIEHHSI C APYTHUMHU JIFOJbMH, 3a00TUTBCS, TPOSIB/IATL UHTEpeC W pa3pelliaTh
KOH(IMKTHI



METAIIPEAMETHBIE PE3YJ/IbTATDbBI

YHuBepca/ibHbIe NT03HABaTe/IbHbIE JIeMCTBUS

Ba3zoeble n02uuecKue deticmeusi:

—  caMocTosiTeslbHO (OpMYJ/IMPOBaTh M aKTyaJau3upoBaTh TpobsieMy,
paccMaTpuBaTh €€ BCeCTOPOHHE;

—  ompeaensTh 1ieJd esITe/IbHOCTH, 3alaBaTh MapaMeTphl U KPUTEPUH
UX TOCTYDKEHHS;

—  BBISBJISITb 3aKOHOMEPHOCTH 1 TTPOTUBOPEUHS B PaCCMaTPUBAEMbBIX
SIBJIEHUSIX;

—  paspabarbiBaTh Ti7laH pellieHWs] TPoOeMbl C Y4YETOM aHajM3a
VMMEIOIIUXCSl MaTepuaibHbIX U HeMaTepUabHbIX PeCypCOB;

—  BHOCHUTb KODDEKTHBBI B [IesiTeTbHOCTb, OLleHUBaTh COOTBETCTBHE
pe3y/bTaToB 11e/IsiM, OLIeHUBaTh PUCKY TIOC/Ie[ICTBUMN JiesiTeTbHOCTH;

—  KOOp/JIMHUPOBAaTh W BBITIOJIHATL pabOTy B YCIOBUSAX peanbHOTO,
BUPTYa/IbHOT'O0 1 KOMOMHUPOBAaHHOTO B3aMMO/1eliCTBUS;

—  pa3BuBaTh KpeaTMBHOE MbIIIIEHWe TIPU pelleHuH >KU3HEeHHbBIX
rpobem

Ba3zoeble uccnedosamenbcKue oelicmeusi:

—  BAafieTh Hay4yHOW TEPMHHOJIOTHEN, KIIOUeBBLIMH TOHATUSIMH U
MeTosaMH (H3UUeCKON HayKU;

—  BJafieTh HaBbIKAMHM  yueOHO-MCCIe[oBaTebCKOM W TPOEKTHOM
JesTeIbHOCTM B 00/acTd  GU3MKH; CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATETbHOMY TIOMCKY METO/IOB pellleHus 3a/au (hHU3MUeCcKoro COZep KaHus,
TIPUMEHEHHIO Pa3/INYHBIX METO/IOB TT03HAHMS;

—  B/afieTb BUJaMU [IeATe/TbHOCTU TI0 TIOJyUeHWI0 HOBOTO 3HaHUS, ero
WHTepIipeTalyy, npeobpa3oBaHWI0 W TIPUMEHEHHI0 B Ppa3/UUHbIX yueOHbIX
CUTYaI[USIX, B TOM UHCJIe TIPH CO3/JaHUM yueOHBIX TTPOEKTOB B 00/1acTH (DH3UKH;

—  BBISB/SITh TPUUMHHO-CJIE/ICTBEHHbIE CBSI3U U aKTya/JU3UPOBATh
3a/lauy, BbIJIBUTaTh THUIIOTe3y e€ pellleHds, HaXOAUTh apryMeHThI sl
Jl0OKa3aTe/lbCTBa CBOMX YTBEPXKAEHUW, 3a/laBaTh TlapaMeTpbl W  KPUTepPUH
pelleHus;

—  aHa/M3UPOBaTh TOJIyUYeHHbIe B XO/le PeIlleHUs 3aZiaud pe3y/bTaThl,
KPUTHYECKA OIeHWBaTh HX [JOCTOBEPHOCTh, MPOTHO3MPOBAaTh W3MEHEeHHWe B
HOBBIX yC/IOBUSIX;

—  CTaBUTb U (GOPMYIMPOBAThL COOCTBEHHBIE 33/]Jau B 00pa30BaTe/IbHOM
J1esITe/TbHOCTH, B TOM UMCJIe TIPH U3YUeHUH (DH3UKH;

—  JlaBaTh OIIeHKY HOBBIM CHUTYallysM, OLIeHHWBaTh TPUOOpETEHHBIN
OTIBIT;

—  yMeTh NepPeHOCUTh 3HaHUS TI0 (PU3MKe B IMPaKTUUECKyH 00/acTb
JKU3HeIesITe/IbHOCTH,;

—  yMeTh MHTerpUpOBaTh 3HAHUS U3 Pa3HbIX MTPeIMETHBIX 00/acTei;

—  BBbIIBUTaTb HOBble WJeM, TpejjaraTb OpPUTHMHAIbHbIE TMOAXOAbl U
pellleHus; CTaBUTb TIpOO/ieMbl W 3a/laud, JOIyCKaloll[ie ajbTepHAaTHBHBIE
pellieHus



Pa6oma c uH¢popmayueti:

—  B/IAZieTh HaBbIKaMH  TIOJIydeHUss HWHGoOpMaIuu  (HU3NUeCKOTo
COJIep)KaHusl M3 HCTOUHHUKOB PAa3HBIX THIIOB, CAaMOCTOSITEJIbHO OCYIIEeCTB/ISATh
TIOMCK, aHa/u3, CUCTeMATH3alMi0 W WHTEpIIpeTalyio WHGOOpMAIK pa3/InuHbIX
BUJIOB U (hOPM IIpe/ICTaB/IeHHS;

—  OIL|eHMBATh I0CTOBEPHOCTh MH(MOPMALIUH;

—  WCIIO/Ib30BaTh CpeZiCTBa WH(MOPMAI[HOHHBIX M KOMMYHHKALIMOHHBIX
TeXHOJIOTUMA B pellleHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHM3al[MOHHbIX
33jau C coOsro/ileHeM TpeOOBaHWM JPrOHOMUKH, TEXHUKH 0e30IacHOCTH,
TUrHMeHbl, pecypcocOepe)keHUsi, TIPaBOBbIX U 3THYECKMX HOPM, HODM
rH(bOpMalOHHON 6e3011acHOCTY;

— co3/laBaTh TEKCThl (DU3MUECKOTO COJiep)KaHWs B Pa3/UuUHbIX (op-
MaTaX C yuéTOM Ha3HaueHUs HWHGOpPMAI[MK U 1IeJIeBOM ayJUTOpPHH, BbiOMpas
OTNTUManbHYIO (hOPMY TIpe/[CTaBIeHUs U BU3yaIu3aliu

YHuBepcaibHble KOMMYHHKATHBHbIE [IeHCTBHUSA

Oob6uweHue:

—  OCYLIeCTB/ATh 00lljeHHe Ha ypoKax (PU3WMK{A U BO BHEYPOUHOM
JesiTeJIbHOCTY;

—  pacro3HaBaTh MPEeATIOCHUTKA KOHMIUKTHBIX CUTYaL[UH U CMSTYaTh
KOH(JIUKTBI;

—  Ppa3BEépHYTO M JIOTUYHO WM3/araTb CBOK TOUKY 3peHusi C
WCTI0/Ib30BaHNeM $13bIKOBBIX CPe/ICTB

CoemecmHas desimeabHOCMb:

—  TOHMMaThb W  WCIOMb30BaTh MpeUMyIecTBa KOMaHAHOUW U
WHAVBUIyabHON paboThI;

—  BbIOMpaThb TE€MaTHUKy M METOZbl COBMECTHBIX AEMCTBHM C YUYETOM
OOIIMX MHTEPeCOB U BO3MOXXHOCTEH KaXk/I0T0 ujieHa KOJIJIeKTUBa;

—  TIpUHMMaTh 1[e/ld COBMECTHOM JesiTe/IbHOCTH, OpPraHW30BbIBATH M
KOODJMHUPOBATh [E€WCTBUSI MO €€ AOCTHMI)KEHWIO: COCTaBJIATh IUIaH [eMCTBUM,
pacripefiesisith PO C YYETOM MHEHHM YYaCTHHUKOB, OOCY)K[JaTh pe3y/bTaThl
COBMECTHOM paboThI;

—  OL|eHMBaTh KaueCTBO CBOETO BK/a/la U KaXK/IOTO yUYaCTHUKA KOMaH/bI
B 00IMii pe3y/bTaT Mo pa3pabOTaHHLIM KPUTEPUsIM;

—  TpejjiaraTh HOBbIe MPOEKTHI, OL[eHHWBATh U/IeU C MO3ULIUM HOBU3HBI,
OpUTMHabHOCTH, TIPAKTUYECKON 3HAUMMOCTH;

—  OCYIUIeCTB/SATh TO3UTUBHOE CTpaTeruueckoe TIOBefieHMe B pas-
JIMUHBIX  CUTyallUsX, TIPOSIBJIITh TBOPUECTBO M BOOOpakeHWe,  OBbIThH
VHUI[MAaTUBHBIM

YHuBepcanbHble peryjasiTUBHbIE JeUCTBUS

CamoopzaHuzayusi:

— CaMOCTOSITeJTbHO OCYLeCTBJ/IATh MO3HABATEbHYH JesTeIbHOCTb B
obmacti (U3MKKM W aCTPOHOMHUH, BBLISBASTH MpPOOJeMbl, CTaBUTb U
dbopMypoBaTh COGCTBEHHBIE 3a/laul;



—  CaMOCTOsITe/TbHO  COCTaB/IATh  TIJIaH  pellleHuss PpacyéTHbIX U
KaueCTBeHHBIX 3a/lay, T/IaH BBLITIOJTHEHUS TIPAaKTUUYeCKOoW paboTbl C yuéToM
VUMEIOIIUXCS PeCypCcoB, COOCTBEHHBIX BO3MO>KHOCTEU U TIpe/IITOUTeHHH;

—  JlaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

—  pacmmpsTh paMKM y4yeOHOro TMpeAMeTa Ha OCHOBE JIMUHBIX
Tpe/IIoYTeHUM;

—  [e/aTh OCO3HAHHBLIM BLIOOP, apryMeHTHpOBAaTh ero, Opath Ha cebs
OTBETCTBEHHOCTH 3a pellleHue;

—  Ol|eHWBaTh MPHUOOPETEHHBIH OIIBIT;

—  crocoOCTBOBaTh  (POPMHUPOBAHUIO W TIPOSIBJIEHUIO  LIIUPOKOM
spyauLivi B 0b6sactv GU3MKH, TIOCTOSTHHO TOBBIIIATH CBOM OOpa3oBaTebHbIN U
Ky/JbTYPHBIN YPOBEHb

CamMoKoHmMpo/1b:

—  JlaBaThb OLIEHKY HOBBIM CUTyalUsiM, BHOCHUTh KOPPEKTHBBI B
NesITe/IbHOCTD, OIJeHUBAaTh COOTBETCTBHE Pe3y/IbTaTOB 1Ie/IsM;

—  B/IaJieTh HaBbIKAMH TI03HABATe/IbHOM pedIeKCHH KaK OCO3HaHUS
COBepIIIaeMbIX JeWCTBUM W MBICJIUTENBHBIX TIPOIIECCOB, WX pe3yJbTaTOB M
OCHOBaHMM; UCIO/Ib30BaTh NPUEMBI pedieKCUM [ijisi OLieHKH CUTyaluu, BbIOOpa
BEPHOT'0 pellleHus];

—  yMeTh OLIeHHWBaTh PUCKW U CBOEBPEMEHHO MPHWHUMATh PelleHus 10
WX CHIDKEHMUIO;

ITpunamue ce6s u opyaux:

—  TIpUHUMaTh ce0si, TOHUMasi CBOU HeJJOCTAaTK! U IOCTOUHCTBA;

—  TIpUHUMAaTh MOTHBBI U apTyMeHThI APYTUX TIPU aHa/li3e pe3yIbTaToB
JesITe/IbHOCTH;

—  TIpU3HABaTh CBOE IMPaBO U MPABO APYTUX Ha OMIMOKU

INTPEJMETHBIE PE3YJ/IbTATbBI
10 knacc

B mporjecce wu3yueHuss Kkypca (U3MKU ~ yrayO/JEHHOTO YPOBHSI B
10 k/1acce yyeHUK Hay4YuTCS:

—  TOHUMaTh po/ib (U3MKKM B SKOHOMUUECKOM, TeXHO/IOTHYeCKOu,
9KO/JIOTUUeCKOM, COLMa/IbHOM M 3TUUeCcKOr cdepax JesiTeJlbHO- CTH UeslOBeKa;
poJib U MecTO (PU3WKM B COBPEMEHHOW HAay4yHOW KapTHMHE MWpa; 3HaueHue
OMMCATe/IbHON, CHCTeMAaTU3UPYIOIeH, OOBSICHUTENbHOW W ITPOTHOCTHYECKOM
byHKIUN  (Pu3NUecKoil TeopuM -— MeXaHWUKHM, MOJIeKy/IsIpHOU GU3UMKU U
TePMO/IMHAMUKH; PO/ib (PU3NUECKON Teoprurd B (POPMHUPOBAHUM MpeJCcTaBAeHUN
0 (pu3ruecKoi KapTUHe MUPa;

—  pa3nuuarh yCJIOBUS TPUMEHUMMOCTH Mojejed (U3NUecKux Ten U
ripoijeccoB (sIBMeHUM): WHepLasbHasi CHUCTeMa OTCuéTa, abCcoOTHO TBEpAOe
TeJi0, MaTepuajbHasi TOYKa, paBHOYCKOpDeHHOe JBW)KeHHe, CBOOOJHOe TajeHue,
abcosroTHO ymipyras Jedopmariusi, abCo/II0THO YIIPpyroe U abCo/MOTHO HEYIIpyroe
CTOJIKHOBEHMSI, MOJe/IU Tra3a, XXUAKOCTU U TBEPAOro (KpPUCTA//IMUYeCcKOro) Tesa,
yjieaibHbIM ra3, TOUEUYHbIN 3apsi/l, OIHOPO/JHOE 3/IeKTpPHUUYeCKOoe T0JIe;
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— pa3nuuaTh  ycjioBUS  (TpaHUIbl, 00/IaCTH)  TIPUMEHUMOCTHU
¢bu3MuecKUX 3aKOHOB, TIOHMMAaTh BCeoOIuii xapakrep ¢yHjaMeHTa/lIbHbIX
3aKOHOB ¥ OTPaHUUYEHHOCTb UCT0J/Ib30BaHUS YACTHBIX 3aKOHOB;

— aHa/IM3UpOBaTh U OOBSCHATb MeXaHUUeCKUe TPOLIeCChl U SIBJIEeHUS,
VICTIO/Ib3ysl OCHOBHBIE TIOJIOXKEHMSI M 3aKOHbl MEXaHWKH (OTHOCHUTETbHOCTb
MEeXaHWYeCKOro  JBWKeHHUs, (OpMy/bl KUHEMaTUKU PaBHOYCKODPEHHOIO
IBYDKeHUs], Tipeobpa3zoBanusi ['anusest [jisi CKOPOCTH U TiepeMelljeHUs], 3aKOHBI
HbrO0TOHA, MPUHLMIT OTHOCUTENIBHOCTHU ['anuesi, 3aKkOH BCEMHUPHOTO TATOTEHUS,
3aKOHBI COXpaHeHUsI UMITyJ/IbCa ¥ MeXaHUUeCKON SHepPTyu, CBsi3b PabOThI CUJTBI C
V3MEeHEeHWeM MeXaHWYeCKOW SHepPruM, yC/A0BUs PaBHOBECHUSI TBEPAOrO TeJa); MpU
9TOM MUCII0JIb30BaTb MaTeMaTHhuyeCKoe BbIpa)keHHe 3aKOHOB, yKas3blBaTb YC/IOBUS
NIPUMEHUMOCTU (pY3UUYecKUX 3aKOHOB: Tpeobpa3oBaHuii ['amusesi, BTOporo u
TpPeTbero 3aKOHOB HBbIOTOHA, 3aKOHOB COXpaHEHWs UMITy/IbCa U MeXaHW4eCKOU
SHEpruu, 3aKOHa BCEMUPHOI0 TATOTEHUS;

— aHa/IM3UpOBaTh W OOBSICHATH TeIJIOBble TIPOLIeCCHl W SIBJIEHMUS,
WCII0/Ib3ysl OCHOBHBIe TM0/0KeHUs1 MKT U 3aKOHbI MOJEKY/SIpHON (PU3UKU U
TePMO/IMHaMUKK (CBSI3b [laB/ieHUsI W[lealbHOrO ra3a CO CpefjHell KHHeTUYeCKOH
SHEPrver TeIUIOBOTO [BW)KEHHWS W KOHLeHTpalyded ero MOJIeKys, CBS3b
TeMriepaTypbl BellleCTBAa CO CpeAHel KWHETUUeCKOM SHepruer TeryioBOro
[BIDKEHUSI €ro YacCTWll, CBSI3b [ABJEHUS WeaJbHOrO rasa C KOHLIeHTpaluen
MOJIEKYJI U ero Temreparypou, ypaBHeHre MeHpeneeBa—KiianelipoHa, nepBbid
3aKOH TepMOJWHAaMUMKH, 3aKOH COXPaHEHMsl 3HepPruyd B TeIUIOBBIX MpoLieccax);
IIpU 3TOM WUCII0/Ib30BaThb MaTeMaTU4yecKoe BbIpaKeHUe 3aKOHOB, YKasbiBaTb
yCJIOBUS MPUMEHUMOCTHY ypaBHeHUs1 MeHzenieeBa—KiianelpoHa;

— aHa/IM3UpOBaTh U OOBSICHATH 3/IeKTPUUECKUe SIBIeHHs], WCII0Jb3ys
OCHOBHbIE€ TIOJIO)KEHWSI W 3aKOHbl 3/€KTPOJJMHAMUKM (3aKOH COXpaHeHHs
3JIeKTPUYECKOr0 3apsza, 3akKoH KyJioHa, MOTeHLMaIbHOCTh 3/IeKTPOCTaTUUeCKOT0
TOJIsl, TIPUHLUI CYTIepPIiO3ULUMA 3JIeKTPUUYECKUX TI0JIed, TPUA 3TOM yKasbIBas
yCJI0BUSI TIDUMEHMMOCTM 3akKOoHa Ky/ioHa; a Takke TIpakKTUYeCKd BaKHbIe
COOTHOLLIeHHUS: 3aKOHbI OMa /1/1g yJacTKa LeNy U /11 3aMKHYTOM 3/IeKTPUUECKON
1eny, 3akoH J[koyns—IJ/leHia, mpaBusa Kupxroda, 3akoHbl Papages amis
371€KTPOJIN3a);

— OMHUCBIBaTh (PU3MYECKHe TMPOLIeCChl U SIBJIEHUS], WCII0J/b3ysl Beju-
UYMHBL: [lepeMellleHHe, CKOpPOCTb, YCKOpeHue, UMIIYJbC TeJja U CUCTeMbl
Tes, CW/la, MOMEHT CW/bl, JaBjleHue, MOTeHLjHa/bHas SHeprus, KUHeTh4yecKas
JHEprusi, MexaHWueckKasi »JHeprus, paboTa Culbl; IIeHTPOCTPeMUTeTbHOe
yCKOpeHHe, Cujla TsDKeCTH, CU/la YIPYroCTH, CUJla TPeHUsl, MOLJHOCTb, SHeprus
B3aUMOJeNCTBUS Tena € 3eméii BOMM3KM e€ TIOBEpXHOCTH, SHEeprusi ympyrou
JnedopMaluu MPY>KKUHBI; KOJTMUECTBO TeIJIOThl, abCOMOTHAs TemIiepaTypa Tea,
paboTa B TepMoO/IliHaMUKe, BHYTPeHHSIsl SHeprusi UjieaqbHOro OJHOATOMHOTO Ta3a,
paboTa uieasLHOTO ra3a, OTHOCUTE/IbHAS BIAXXKHOCTb Bo3ayxa, KI1/] uaeanbHOro
TeIJIOBOTO JBUraTessi; 3JIeKTPUUECKOe T10Je, HaMpPsKEHHOCThb 3/1eKTPUUECKOrO
TOJIsl, HANpPSDKEHHOCTb TIO/IST TOYEYHOrO 3apsila WM 3apsUKeHHOro Iapa B
BaKyymMe Y B [U3JIEKTPUKe, MOTEHLHaa 3JIEKTPOCTaTUYECKOro MOJis, Pa3HOCThb
IIOTeHLIUAJIOB, 3JIeKTPOJBWKYILLasi CU/la, CH/la TOKA, HallpsyKeHWe, MOLHOCThb
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TOKa, 3JIeKTprUYecKasi EMKOCTh IJIOCKOIO KOH/IeHCAaTOpa, COMPOTHB/IEHME ydacTKa
L|eTM C TI0C/1e/l0BaTe/IbHBIM U Nlapajule/ibHbIM COeIMHeHEeM Pe3UCTOPOB, SHepPrus
5/IEKTPUYECKOr0 T10J151 KOH/IeHCaTopa;

— OOBSICHSITH  0COOEHHOCTH  TIpOTeKaHUsi (U3UUeCKUX  SIBIEHUM:
MexXaHWUYecKoe [BWKeHUe, TelJIoBoe [JBM)KeHWe UacCTHl] BellecTBa, TelioBOe
paBHOBecue, OpoyHOBCKOe [BWKeHue, nuddys3us, ucClapeHue, KureHhe U
KOH/ZIeHCalysl, IJIaB/ieHe M KpUCTasli3alysi, HalpaBAeHHOCThb Terionepejauu,
5/IeKTpU3aLsl  TeJl, SKBUIOTEHLMAJTbHOCTb  TOBEPXHOCTH  3apsUKEHHOIO
MIPOBO/HUKA;

— MPOBOAUTL  MCC/IelIOBaHHWEe 3aBUCMMOCTH  OJHOW  (DU3HUUeCKOU
Be/IMUMHBI OT JPYrOM C WCI0/Ib30BaHWEM TPSIMbIX HW3MEpeHWM: TpU 3TOM
KOHCTPYMpPOBaTb  YCTaHOBKY,  (DMKCUpPOBAaTb  pe3y/bTaTbl  I0JyUeHHOU
3aBUCUMOCTH (U3NUYEeCKUX BeIMUMH B BUje TpadMKOB C yuéTOM abCOMHOTHBIX
TOTPELLHOCTel 3MepeHU, [ielaTh BBIBO/IbI 110 pe3y/ibTaTaM HMCCeJ0OBaHus;

—  IIPOBOJUTH KOCBEHHbIe U3MepeHHUsl (PU3NUeCKUX BeWUYUH; IIPU 3TOM
BbIOMpaTh ONTUMaabHBIA MeTOJ, U3MepeHMs, OlleHuBaTb abCoMOTHbIE U
OTHOCHTeJIbHbIE MOTPELIHOCTH MPSIMBIX U KOCBEHHBIX M3MepeHUl;

—  TIPOBOJUTH ONBITBI 1O TIPOBEpPKe TIPeJ/I0KEeHHOM TMUIIOTe3bl:
TUJIaHUPOBaTh ~ JKCIIEPUMEHT, CoOupaTh  JKCIepUMEeHTANbHYI0  yCTaHOBKY,
aHa/lM3UpOBaTh IOJIyUeHHble pe3y/bTaTbl M JeaTh BBIBOJ, O CTaTyce
Tpe/IJI0>KeHHOM TUTOTe3bl;

—  cobmogath TipaBWwia 0e30mMacHOro TpyAa TIpU  TIPOBe/leHUU
WCC/IeIoBaHUM B paMKax yueOHOro 3KCTiepuMeHTa, TpakTUKyMa U y4eOHO-
UCC/IeJOBaTe/IbCKOM W TIPOEKTHOM  JIeSiITe/IbBHOCTU  C  UCMOJIb30BaHUEM
M3MepUTE/TbHBIX YCTPOUCTB U JlabopaTopHOTo 000py/10BaHMS;

— pellaTh pacuéTHble 3a/laud C SIBHO 3aJlaHHOM W HEsIBHO 3aZlaHHOM
¢u3nUecKoil MOZiesibl0: Ha OCHOBAHMMU aHajaM3a YCI0BUSI 0OOCHOBBIBaTh BbIOOP
¢u3nyeckoil Mozieny, oTBevarolleii TpeboBaHUAM 3a/lauM, IPUMEHSITh (POPMYJIbI,
3aKOHbI, 3aKOHOMEPHOCTH U MOCTYJIaThbl (PU3NUECKUX TeOPUH NIPU UCII0/Ib30BaHUU
MaTeMaTUUeCKUX MeTOZOB pelleHus 3afiau, MPOBOJUTh paCyéTbl HA OCHOBa- HUU
VMEIOLIMXCS  [JaHHBIX, aHa/IM3UpOBATh pe3y/ibTaTbl U KOPPEKTHUPOBAaTh
MeTO/Ibl pellleHHs C YUYETOM I0J/yUeHHBIX Pe3y/IbTaToB;

—  peliaTh KayeCTBeHHbIe 3a/lauM, TpeOylolie IpUMeHeH sl 3HaHUHN U3
pa3HbIX pa3/ie/ioB LIKOJIBHOIO Kypca (PU3MKH, a TakKe UHTerpalyy 3HaHWUW U3
JPYyTUX TpeJMeTOB eCTeCTBeHHO-HAayYHOro I[MK/a: BbICTPauBaTh JIOTUYECKYHO
L[ETIOUKY PacCy’>K[eHUil C OrOpol Ha M3yueHHble 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nueckye siBeHUS;

—  WCTOJIb30BaTh TeopeTUYecKre 3HaHUS AJii OObSCHEeHHsI OCHOB- HbIX
NPUHLMIIOB PaboThl M3MepUTesbHbIX NPUOOPOB, TEXHUUECKMX YCTPONCTB U
TeXHOJIOTMUeCKHX MPOLIeCCOB;

—  TIpUBOJIMThH TIpUMeEpHI BKJ/aZila POCCUHCKUX U 3apyOe)KHbIX YUEHBIX-
¢U3MKOB B pa3BUTHe HayKW, B OObsCHEHHe TMPOLIECCOB OKPY’Karolllero mMupa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHH;

—  aHa/MM3UpOBaTh U  OLIEHWBaThb  TIOCTEJNCTBUS ~ OBITOBOM U
TIPOM3BO/JCTBEHHOW [1eATe/TbHOCTH YesioBeKa, CBSI3aHHOW C (hr3UuecKUMHU
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rpoiieccamM, C TIO3WLMM SKOJOTHUYEeCKOW 0e30MacHOCTH, TIPe/CTaB/IeHUNA O
pal[MOHaTbHOM TIPUPO/IONO/B30BaHUM, a TakXkKe pa3yMHOM MCII0/Ib30BaHUM
JIOCTYDKEHU HayKU U TEXHOJIOTUU IS Ja/JbHeWIlero pa3BUTHUSI Ue/I0BeueCKOro
o0I111eCTBa;

—  TIpUMEHSITb  pa3/vuHble  criocobbl  paboTbl ¢ wHbOpPMaIeu
(b131MUeCKoro Cofiep>kKaHusi C MCI0/b30BaHWEM COBPeMEeHHbIX WH(OPMal[MOHHBIX
TeXHOJIOTHMW: TIpU 3TOM MCII0/b30BaTh COBpeMeHHble UHGOPMalOHHbIe
TEeXHOJIOTUU [T TIOMCKa, TepepabOTKH U TIpeAbsSBiAeHUs yueOHOW W HaydHO-
TIONYy/ISIPHOW MH(OpMaLMM, CTPYKTYPUPOBaHUSI U WHTepIIpeTaluy WH(popMaliuu,
MOMyUeHHOM U3  pa3/iMuHbIX MCTOYHMKOB; KPUTHUYECKM aHa/JW3upOBaTh
nosiydyaemyro MHGOpPMAaLMI0 U OLleHWBaTh €€ [JOCTOBEPHOCTb KaK Ha OCHOBE
VMMEIOIIUXCSl 3HaHUM, TaK U Ha OCHOBE aHa/i3a MCTOUHKMKA UH(POpMalLIUY;

— MpOSIBJIATb ~ OpraHy3alldOHHble U TI03HaBaTe/bHbIe  YMEHUsI
CaMOCTOSITe/TLHOTO TIpHOOpeTeHWs HOBLIX 3HAHWM B TIPOllecCe BBITIOTHEHMUS
MIPOEKTHBIX U yueOHO-MCC/ieZioBaTeIbCKUX paboTr; paboTatb B TrpyIme C
WICTIO/THEHWEeM Pa3/MUHbIX COLMA/IbHBIX POJieM, TIaHUpOBaThb pabOTy TPYIIIIbI,
pal[MOHAbHO pachpefie/iaiTh [1esTebHOCTh B HeCTaHJApPTHLIX CUTYalUsiX,
aZleKBaTHO OlleHWBaThb BK/aJ, Ka)K[OTO M3 yYaCTHUKOB TPYNIMbl B pellleHue
paccMaTpUBaeMOM Mpo0OJIeMbl;

— MPOSIBASAITE ~ MOTHBALMI0 K Oyxymeid  mpodeccroHaTbHOM
JlesATe/IbHOCTU 10 CITeljuaabHOCTSIM (PU3UKO-TEXHUUECKOT0 MpOoduis

COJEPXAHUE YUEBHOTI'O ITPEAMETA «®U3UKA»
10 knacc

PA3JIEJI 1. HAYYHBIN METO/] ITO3HAHUSA ITPUPO/1bI

dusmka — (¢yHAaMeHTalbHasi Hayka O TmipupojJie HayuHblii MeTof
TI03HAHUS U MeTO/Ibl UCC/IeIoBaHus (PH3UUeCKUX SIBJIEHUM.

OKCIiepUMeHT U Teopusi B TIpoljecce TO3HaHUsI Mpypoasl HabsmogeHue u
9KCIIepUMEHT B (PU3MKe

Crioco6n1 u3MepeHHs (PU3NUECKUX BeTUUWH (aHA/I0OrOBbie U UG POBLIe
W3MepHUTe/IbHbIe PUO0PHI, KOMITbIOTEPHBIE JaTUUNKOBBIE CUCTEMBI)

[TorpemHocT! W3MepeHWM (U3NUeCKUX BeMUuWH (abCoMOTHast U
OTHOCUTE/IbHAas)

MogenvpoBaHue (GuU3NUeCKUX SBA€HUNW U TIpoiieccoB (MaTepuasibHasl
TOUKa, abCOMIOTHO TBEPAOE Temno, WJeanbHass >XUAKOCTb, W/ealbHBbIM Ta3,
TOYeuHbld 3aps) ['urnore3a Pu3MuecKUi 3aKOH, TpaHUIIbl €r0 MPUMEHUMOCTH
dusnueckas Teopus

Posib 1 MecTo (M3UKM B (OPMUPOBAHHK COBPEMEHHOW HAayUHOM KapTHHBI
MUPA, B TIPAKTUUECKOM JesATeIbHOCTH JIIoen

YueHuuecKuti 3KkcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM

1 Vi3mepeHune CWIbl TOKa W HamNpsOKeHUS B 1[eMH TIOCTOSTHHOTO TOKa TIpU
TIOMOIITM aHAJIOTOBBIX U L[U(POBBIX U3MepPUTETbHBIX IPHOOPOB

2 3HakKOMCTBO C 1[MdpoBoM abopaTopuert mo ¢usuke [IpumepsI
v3MepeHust pU3NUeCKUX BeJTMUUH MPU TTOMOIIA KOMITbIOTePHBIX JATUUKOB
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1 B 6n0ke «YueHMUeCKM#l 3KCIIepUMeHT, jabopaTopHble paboThl,
NPAaKTUKYM»  TIPeJICTAaB/ieH  TiepeueHb  YUeHHWYeCKHX  paboT,  KOoTopble
1jleilecoobpa3Ho  MPOBOAMTH TIPU  U3YyUEHUU [JIJaHHOW TeMbl YUeHUUeCKUM
9KCIIEPUMEHT TIPOBOJAUTCS B TIPOIleCCe HCC/IeA0BaTe/IbCKOM  /1eTeTbHOCTH
yualyxcss B paMKaX H3y4eHUs] HOBOTO MaTepuasa, jabopaTopHble pabOThI
CJIy>KaT TIPEUMYIIIECTBEHHO /ISl 3aKpervieHWss MaTephaja W OLIEHKA YPOBHS
c(OPMHPOBAHHOCTH COOTBETCTBYIOIIMX TPEAMETHBIX Ppe3y/abTaToB PaboThbI
IIPaKTHKyMa 00ecCrieunBaroT IOBTOpeHre 1 000011eHre MaTepyrasa v ITPOBOJSTCS
mibo B KOHIle W3ydeHHs pasfesia, JUOO B KOH- Ije yuebHOro rozsa BriOop
TeMaTUKU [jIsi 3TUX BH/OB YUYEHUUECKHUX TIPAKTHUYEeCKMX paboT TMPOBOJUTCS
yurTesIeM WUCXO/s M3 0COOeHHOCTeH TOYPOUYHOro IJIAHUPOBAHWS W OCHAITIeHUS
KabuHeTa (pU3MKU

PA3JEJI 2. MEXAHUKA

Tema 1. Kunemaruka

MexaHnueckoe [IBIDKEHUEe OTHOCUTETBHOCTb MEeXaHUYeCKOro
nBwkeHus1 CucreMa OTCUéTa

[Tpsimasi 1 oOpaTHast 3aZiauyl MeXaHUKH

Pamnyc-BeKTOp MaTepuasibHOW TOUKHM, €ro TMPOEKIMM Ha OCU CUCTEMBI
KoopauHaT TpaekTopus

[TepemellieHne, CKOpPOCTb (CpeAHsiA CKOPOCTb, MCHOBEHHAsi CKOPOCTb) U
YCKOpeHHEe MaTepuajbHOM TOYKW, UX MNPOEKI[MA Ha OCU CUCTEMbl KOODAWHAT
CrnoxeHve TmepeMellleHUd U  C/IO)KeHHWe CKopocTer PaBHOMepHOe U
PaBHOYCKOpDEHHOe TIpSIMO/IMHeHHOe JBW)KeHWe 3aBUCHMMOCTb  KOOPZMHaT,
CKOPOCTH, YCKOPEeHUSsI U MyTH MaTepyua/ibHOW TOUKU OT BpeMeHH U UX Tpa(puKu

CBoOosiHOe mazieHWe YCKopeHHe CBOOOJHOro majeHus [IBvbkeHue Tesa,
OpollIeHHOTO MO, YIJIOM K TOPH30HTY 3aBUCHMOCTb KO- OpJMHAaT, CKOPOCTU U
YCKOpPeHUsI MaTepyaJbHOM TOUKUA OT BDEMEHU U UX Ipa(uku

KpuBonuHeiHoe fBwKeHue. [IBW)KeHWe MaTepuajbHOM TOUKM MO
OKPY>KHOCTH YTJIOBasi W JIMHeWHass CKopocTb Ilepruos u uacTota oOpalrieHus
[leHTpoCcTpemMuTe/IbHOE (HOPMaJIbHOE), KacaTe/ibHOe (TaHTeHL[MabHOe) U TI0JIHOE
yCKOpeHHe MaTepuaibHOU TOUKU

TexHuueckue ycmpolicmea u mexHo/02UUecKUue npoyecchl: CIUOMEeT,
JBW)KEHUE CHapsi[ioB, LeMHble, I[lIecTepéHYaTble M peMEHHble Iepeaydu,
CKOPOCTHBIE JIU(PTHI

Hdemoncmpayuu

1 Mopens  cucteMbl — OTCYéTa, W/UIFOCTpPALMs  KMHEMAaTUUYeCKUX
XapaKTePUCTHK JABKEHUS

2 Criocobbl MccieJOBaHUS TBYKEHUM

3 Wnmoctpaums npepenbHOr0 mnepexoja M M3MepeHue MIHOBEHHOU
CKOPOCTH

4 TIpeobpa3oBaHHe IBKEHHUH C HCIO/b30BaHHEM MeXaHHW3MOB

5 Ilapenue Ten B BO3ZyXe U B pa3pekeHHOM IPOCTPAHCTBe

6 HabatogeHue [BUWKeHUs Tesa, OPOILIEHHOTO TI0J| YI7IOM K TOPU30HTY U
TOPU30HTAIBHO
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7 HaripaByieHMe CKOPOCTH TIpU [BWKEHUU T10 OKPY>KHOCTHU

8 IIpeobpa3oBaHue yI/I0BO CKOPOCTH B PEAYKTOPE

9 CpaBHeHue nyTel, TPAeKTOPUM, CKOPOCTeM [IBM)KeHUSI OJTHOTO U TOTO >Ke
Tesla B pa3sHbIX CUCTeMax OTCUéTa

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKyM

1 MW3yyeHrWe HepaBHOMEDHOIO [JBWXXEHUSI C Le/IbI0  OlpejeseHus
MTHOBEHHOW CKOPOCTH

2 W3mepeHue yCKOpeHUs] TpU MPSIMOJMHENHOM pPaBHOYCKOPEHHOM
JIBIDKEHUU T10 HaKJIOHHOM TIJTOCKOCTH

3 WccnenoBaHve 3aBUCMMOCTU MyTH OT BPEMEHHU TPU PaBHOYCKOPEHHOM
JBUKEHUUN

4 W3mepeHue yCKOpeHUs CBOOOAHOrO TaZieHWss (peKOMeHJ0BaHO
HCTI0/Ib30BaHue 1[UdPOBOM JabopaTopyn)

5 W3yueHue [ABWKeHMS Tejla, OpOIIEHHOTO TOPW30HTanbHO IIpoBepka
TUIIOTEe3bl O TMPAMOU MPOINOPLMOHATBHOM 3aBUCMMOCTA MeXIy AaJTbHOCTBIO
MO/1ETa U HAYaJIbHOU CKOPOCTBIO TeJla

6 V3yueHuve ABW)KeHUSI Tejla MO OKPYKHOCTH C TIOCTOSTHHOW T0 MOZYJIFO
CKOPOCTBIO

7 MWccnemoBaHue 3aBUCUMOCTH Tlepuofia  oOpalljeHusi KOHUYeCcKOro
MasiTHUKA OT ero rapameTpoB

Tema 2. [IuHamMuKa

[TepBbiti 3ak0oH HbroTOHa WHepiyanbHble cucTeMbl OTcuéta IIpuHUMM
oTHocuTenbHOCTU ["anunes HerHepliva/ibHble CUCTEMBbI OTCYETa (OrpejesieHue,
TIpUMEDBI)

Macca Tena Cuna [lpyuHumn cymnepno3viyu cui BTopol 3akoH
HbtoToHa g1 MartepuanbHOW TOUKM Tpetur 3akoH HbroTOHa mjist
MaTepuaabHbIX TOUeK

3aKOH BCEMHMPHOIO TATCOTEHUS OKBHUBAJIEHTHOCTb TI'DABUTALIMOHHOW U
MHEPTHOW MacCChI

Cuna TspKeCcTH 3aBUCUMOCTh YCKOPeHHs] CBOOOHOTO TiafieHHsI OT BBICOTBI
HaJi TIOBEPXHOCThIO TIU/IaHeTbI M OT reorpaduueckol IIKMPOThl [IBM>KeHUe
HeOeCHBIX TesT U UX CITyTHUKOB 3aKoHbI Kerisiepa [TepBasi KocMuuecKasi CKOPOCTh

Cuna ympyroctyu 3akoH I'yka Bec Tena Bec Tena, ABWXKyLerocs c
yCKOpeHHeM

Cuna tpenusi Cyxoe TpeHue Cuia TPeHUSI CKOJIBXXEHUS U CUa TPEHUSs
nokoss Kosdduuuent TtpeHusi Cuaa COMPOTUB/EHWS TIPU [JBWKEHUM Tejla B
JKUJIKOCTU WU rase, eé 3aBUCUMOCTb OT CKOPOCTH OTHOCUTE/IbHOTO [IBMKEeHUs

[Hasnenue I'ngpocratnueckoe fasieHne Cuna Apxumeza

TexHuueckue ycmpolicmea U mexHOA02UYeCKUe Npoyecchbl: TOAIIUITHUAKHY,
[BUKeHUe UCKYCCTBeHHBIX CITyTHUKOB

Hdemoncmpayuu

1 HabmozeHve [BWKeHUS Tel B WHepLHMaJbHBIX U HeWHEepPLMaTbHBIX
cucTeMax OTCUETa

2 TIpUHLUTT OTHOCUTE/IBHOCTU

3 Kauenuwe [ByX LWIMHJADPOB WM LIAPOB Pa3sHOM MAacChl C OJAWHAKOBBIM
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yCKOpeHHeM OTHOCUTeTbHO HeMHepLMaIbHOW CUCTeMbl OTCUETA

4 CpaBHeHHE PaBHO/IEHCTBYIOIIe TPUIOKEHHBIX K Teay CHI C
rpou3BeJileHHeM MacChl Tejla Ha €ro yCKOpeHHe B HWHepIMa/JbHOW CucTeMe
oTCuéTa

5 PaBeHCTBO CWJI, BO3HUKAIOI[UX B pe3ysbTaTe B3aHMOJEHCTBHUS Teql 6
3MepeHMre Macc 0 B3aUMO/IeHCTBUIO

7 HeBecomocCTb

8 Bec Tefa 1pu yCKOPeHHOM TIObEMe U

nagenny 9 IleHTpoOeXXHBIE MEXaHW3MbI

10 CpaBHeHue Cu/1 TPeHUS TIOKOS, KaUeHUsI U CKOJIbXKEHUS

YueHuuecKuti 3KkcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM

1 V3mepeHWe paBHOAEUCTBYIOIEM CHI TIpH [ABW>KeHUM Opycka 10
HAaKJIOHHOU TJIOCKOCTH

2 TlpoBepka TurnoTe3bl 0 HE3aBUCUMOCTH BPeMeHH /IBU)KeHHUsi Opycka 1o
HaK/JIOHHOM TJIOCKOCTH Ha 3aZlaHHOe PacCTOSIHUE OT ero MacChI

3 VccnenoBaHue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIUX B TPYKUHE
Y pe3HOBOM 00pas3iie, OT ux Aedopmaiu

4 V3yueHWe IBUKEHUS] CUCTEMBI TeJl, CBI3aHHBIX HUTbHIO, IEPEKUHYTON
yepe3 NETKUM 610K

5 Usmepenne ko3dduiieHTa TpeHUS 10 BeJIWUHWHE  YIJIOBOTO
ko3¢ duLpenTa 3aBucumoctu Frp(NV)

6 VcciienoBanue ABWDKeHUsS Opycka IO HAaKJIOHHOHW TJIOCKOCTH

C TlepeMeHHbIM KO3(ULIMeHTOM TPeHUsI

7 VI3yuyeHue ABUKeHUS rPy3a Ha Bajly C TDEHUEM

Tema 3. CTaTuka TBEpAOro Teja

AbcomotHO TBEpJOe Teso IlocTymarenbHOe W BpalljaTe/ibHOE ABWKEHHE
TBEPAOro Tesa MOMEHT Cu/Ibl OTHOCUTETBHO OCH BpaujeHus I[lnedo cusbl
CrioxkeHuye CUJl, IPUIOKEeHHBIX K TBEPAOMY Tesly LIeHTp TskecTu Tesia

YcnoBust paBHOBecCusl TBEPAOIO TeJla

YcroitunBoe, HeycToWunBOe, Oe3pa3/iiyHOe paBHOBeECHe

TexHuueckue ycmpolicmea U mexHO/A02UYeCKUe npoyecchl: KPOHILTEH,
CTPOUTEJIbHBIU KpaH, pelléTuaTble KOHCTPYKLUU

Hdemoncmpayuu

1 YcnoBus paBHOBecUs

2 Buzbl paBHOBeCUs

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKyM

1 WccnemoBaHue yC/IOBUM paBHOBeCHSsI TBEPAOIO Tesla, UMeIOIlero 0ch
BpalL[eHUs

2 KoHCcTpyupoBaHWe KPOHIUTEMHOB M PaCUéT CUJT YIIPYTOCTH

3 V3yueHure yCTOMYMBOCTH TBEPZOIO TeJla, UMEIOLero IJIoaib OMOPbI

Tema 4. 3aKoHbI COXpaHeHUsA B MeXaHHKe

NmMnysibc MaTepraibHOM TOYKH, CUCTEMBI MaTepUaibHbIX TOUek LleHTp
MacC CUCTeMbI MaTepHabHbIX TOUeK TeopeMa O JBW)KeHUM L|eHTpa MacC

NmMnynec cunbl ¥ U3MEHeHWe WMITy/bCa Teja 3akoH
COXpaHeHUs UMITy/IbCa
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PeakTuBHOE IBUKEHUE

MoMeHT uMIyJ/ibca MaTepuasibHOW TOUYKU [IpefcTaB/ieHre 0 CO- XpaHEHUU
MOMEHTA UMITyJ/IbCa B L|@eHTPa/IbHBIX MOJIIX

PaboTta cu/bl Ha MasloM ¥ Ha KOHEUHOM TepeMeliieHuH ['paduueckoe
nipe/icTaB/ieHre paboThl CUJTbI

MONHOCTb CUJIbI

KuHeTnueckasi 3Heprusi MaTepuasbHOW TOuku Teopema 00 H3MeHEHUM
KWHETHUYeCKOW 3Hepruyd MaTepuajibHOU TOUKU

[ToTeHUManbHBIe M HeNOTeHLMalbHble CWbl [loTeHLManbHas >SHeprus
[ToTeHLManbHas SHeprys yrnpyro JedhopMUpOBaHHOW MpYy>XUHbI [loTeHLManbHas
SHEeprusi Teja B OJHOPOJHOM TpaBUTALMOHHOM mnoJsie IloTeHlManbHas 3Heprus
Tesla B TPaBUTAaLIMOHHOM T10JIe OJHOPOJHOrO LIapa (BHYTpPU W BHe 1apa) Bropas
KOCMHYeCKast CKOPOCThb TpeThbsi KOCMUUeCKast CKOPOCTb

CBs13bp  pabOTHI HEMOTEHI[WA/IbHBIX CU C HW3MeHeHHeM MeXaHUYeCKOU
SHEPTrUM CUCTeMBbI Tes1 3aKOH COXPaHEeHUs] MeXaHUUYeCKOW SHeprun

Ynpyrue v Heynpyrue CTOJIKHOBEHUST

YpaBHenue bepHymnu [isi WeasbHOW >KUAKOCTH Kak C/e[CTBHE 3aKOHa
COXpaHeHUs1 MeXaHUUeCKOU SHePruu

TexHuueckue ycmpolicmea U mexHo/02UUeCKUe Npoyecchbl: IBUKeHHe
pakeT, BOAOMET, KOIEpP, MPY>KUHHbIA MUCTOJIET, TUPOCKOI, (PUIr'ypHOe KaTaHue Ha
KOHbKax

Hdemoncmpayuu

1 3akoH coxpaHeHUs UMITy/IbCa

2 PeakTHBHOE JBM)XEHUE

3 VI3mMepeHue MOLLIHOCTU CHUJIbI

4 VI3smeHeHHe SHEPTryH Tejla P COBEPIIeHUH paboThI

5 B3auMHble nipeBpallleHHsI KWHeTUUEeCKOW Y MOTeHLUa/IbHOM SHEePrui Mpu
JIeWCTBUU Ha TeJI0 CUJIbI TSPKECTU U CUJIbI YTIPYTOCTH

6 CoxpaHeHHe Hepruu Npu CBOOOJIHOM TaZieHHUH

YueHUUeCKHI 3KCTIepUMEHT, TabopaTopHbie pab0ThI, TPAKTUKYM

1 W3MepeHue uMyJibca TeJia [0 TOPMO3HOMY I1yTU

2 W3mepeHue CHUIbI TATH, CKOPOCTH MOJeTM  37eKTPOMOOUIS U
MOLLIHOCTU CHUJIbI TATH

3  CpaBHeHMe WU3MEHEHUSI UMIIy/IbCa Tejla C MMIIYJbCOM CUibl 4
VccnenoBaHre coXxpaHeHHs UMITyJ/IbCa TIPU YIIPYTOM B3aUMO/eMCTBUU

5 VI3aMepeHUe KHHETUUECKOM SHEPTUM Tejla TI0 TOPMO3HOMY IyTH

6 CpaBHeHMe U3MeHeHMUs] TIOTEHLUMA/JIbHOW SHEPrud  MPYKUHBI C
paboToli cusibl TpeHUst

7 OnpegeneHvie pabOThl CUJILI TPEHUS MPHU JBWKEHHUU Tejla TI0 HaK/IOHHOMU
TJIOCKOCTH

PA3JIEJI 3. MOJIEKYJ/IAPHASl ®UU3UKA U TEPMOJVUHAMUKA

Tema 1. OcHOBBI M0JIeKY/ISAPHO-KMHETUYECKON TeOpUH

OCHOBHbIE TI0JIOXKEHUST MOJIEKY/ISIpHO-KUHeTHUeckor Teopur (MKT), ux
onbiTHOEe o6ocHOBaHUe [Tnddy3us bpoyHoBCcKoe ABM>KeHHe XapakTep ABMKEHUS
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Y B3aMMOJEMCTBUSl YacTHUL] BellecTBa Mozenu CTpOeHUs ra3oB, >KUAKOCTEN U
TBEP/BIX Tes U 00bsICHEHHe CBOWCTB BelljeCTBa Ha OCHOBe 3TUX Mozeseli Macca u
pa3Mepbl MosieKyJ1 (aTomoB) KonmuecTBo BelectBa [TocTosiHHasgs ABoraapo

TersioBoe paBHOBecue TemriepaTypa U crocoObl eé usmepenusi Lllkana
TeMmnepatyp Llenbcus

Mogenb vgeanbHoro raza B MKT: yacTuiipl ra3a ABUXKYTCH XaOTUUECKU U
He B3aMMO/IeUCTBYIOT JPYT C APYTrOM

I'a3oBble 3aKOHBI YpaBHeHHe MeHeneeBa—KianeiipoHa AOCO/MOTHas
TemMrieparypa (wkana temrnepaTyp KenbBuHa) 3akoH [lanbroHa M3ompouiecce B
WJeabHOM Tra3e C TIOCTOSIHHBIM KOJIMUECTBOM BeljecTBa ['paduueckoe
Tipe/iCTaB/ieHre U30TPOLIeCCOB: U30TepMa, 30X0pa, u3obapa

CBsi3b  Mex/Ay [aBleHueM UM CpelHed KUHETUYeCKOW SHeprueu
MOCTyMNaTebHOTO TeIJIOBOTO ABW)KEHUWsI MOJIEKY/ U/ealbHOro rasa (OCHOBHOE
ypaBHeHne MKT uzieanbHOro rasa)

Ces3b abCOMIOTHOW TeMIlepaTypbl TePMOJAWHAMUUECKOW CHUCTeMbI CO
CcpeHer KWHETUYEeCKOU SHeprueu MOoCTynaTe/JbHOrO TEIJIOBOrO0 [BWXKEHUS eé
4yacTuL]

TexHuueckue ycmpolicmea u mexHo/02UUecKUue npoyecchbl: TepMOMeTP,
bapomeTp, To/iyueHrie HAHOMaTepUasIoB

Hdemoncmpayuu

1 Mopgenu nBvXeHUs 4YaCTUL| BelleCTBa

2 Mogenb OPOYHOBCKOTO JABM>KEHUS

3 Buzieopo/mMK C 3aIMChio peajibHOr0 O6POYHOBCKOTO JIBKEHUS

4  Iuddysus xugkocreu

5 Mogens oneita IlITepHa

6 IIputskeHHe MOJIeKyI

7 Mopeny KpUCTaylmueCKuxX periéTok

8 HabmozeHue u ucciiefioBaHUe W30MPOLIECCOB

YueHuuecKuli 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKyM

1 WccnepnoBanue miporjecca yCTaHOBJIEHUSI TEIJIOBOTO PaBHOBeCUS TIPU
TeTI000MeHe MeXKy TOpsTuel v X0JI0[HOW BOZOM

2 VI3yuyeHue U30TePMHUYECKOTO Tpoljecca (peKOMeH/J0BaHO MCII0/b30BaHUe
111dpoBoii labopaTopun)

3 H3yueHue M30XOPHOI0 Mpolecca

4 W3yueHne n300apHOro Tpoijecca

5 [IIpoBepka ypaBHeHUs COCTOSIHUS

Tema 2. TepmognHamuka. TernioBbie MalIUHbBI

Tepmomgunamuueckasi (TZI) cucrema 3amaHue BHeIIHUX yciaoBud ajas T/1
cuctembl BHelllHMe W BHyTpeHHUe napamMeTpbl Ilapamerpel T/l cucTeMbl Kak
CcpejHVe  3HAueHWs  BeJIMUMH,  ONUCBHIBAKOLMX €€  COCTOsSHUe Ha
MUKPOCKOITMYECKOM YPOBHE

HyneBoe Hauano tepmoguHamuku Camoripou3BosibHas pesakcauuss T/1
CUCTEMBI K TerJIOBOMY PaBHOBECHIO

Mopens wuaeanpbHOro rasa B TepMOJWHAMUKE — CHUCTEMa ypaBHEHWM:
ypaBHeHre MeHgeneeBa—KianeiipoHa v BbIpakeHWe [1Ji1 BHYTPEHHEH SHEepryuu
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YcnoBusi NPpUMEHUMOCTH 3TOW MOJe/T: HU3Kash KOHL[eHTpaLWs YaCTUL], BBICOKHE
TeMriepatypbl BeipakeHue [/11 BHyTPEHHEH SHEPTUM OJHOAaTOMHOTO MZeaabHOrO
rasa

KBasucraTuueckre U HeCTaTUYeCKUe TPOLeCChI

OnemeHTapHass paboTa B TepMoAWHAMHMKe BbiunicieHue paboThI 10
rpaduKky nporecca Ha pV-auarpamme

Tennornepesaua Kak criocob n3MeHeHyst BHyTpeHHel sHepruu T/ crucTeMbl
6e3 coBepiiieHusi paboTbl KOHBEKI[HS, TEIJIONPOBOJHOCTD, U3TyUeHHe

KomuuectBo TemioTel TervioéMKOCTb Tesla YJe/bHasgs W MOJSIp- Has
TeIUVIOEMKOCTHU BelllecTBa YpaBHeHHe Maiiepa YzenbHas Te- IJIOTa CrOpaHUs
TOITMBA PacuéT Ko/iMyecTBa TeIUIOTHI TIpU Teruionepesaue IloHATe 00
aarabaTHOM ITpoliecce

[TepBblli 3aKOH TepMOAWHAaMUKU BHyTpeHHsia »sHeprusi KoauuecTBo
TETUIOThI U paboTa Kak Mephbl U3MeHeHUs BHyTpeHHel sHeprud Tl crcTeMsl

BTopoli 3akoH TepMOJVWHAMMKU [Jisd PAaBHOBECHBIX IPOL[ECCOB: Yepe3
3a/laHHOe paBHOBeCcHOe cocTtosiHue TJI cucTeMbl MPOXOAUT eAUHCTBEHHas
anrabara AOGCoOTHas TemIiepaTypa

BTtopor 3aKOH TepMOJAMHAMHMKM Ui HEPaBHOBECHBIX IIPOLIECCOB:
HEBO3MOJKHO Tiepe/laTh TeIyIoTy OT Oosiee XOMOAHOTO Teja K Gojiee HarpeToMy
6e3 kommencaiuu (Knaysnyc) Heo6paTtMoCThb TTPHPOJHBIX TTPOLIECCOB

[TpuHLMTIBI JIeUCTBUS TernyI0BbIX MallvH KII/[
MaxkcumanbsHoe 3HaueHue KII Lrkn KapHo

OKOJIOTUYeCKWe  aCreKTbl  WUCMO0JIb30BaHUSI — TEIVIOBBIX  JIBUTaTesien
TeryioBoe 3arpsi3HeHVe OKPY Karolllel Cpe/ibl

TexHuueckue ycmpolicmea U mexHO/n02UUeCKUe Npoyecchbl: XONOAUNbHUK,
KOHAWILIMOHED, AW3e/bHbIM W KapOIOpaTOpHBLIM [BUTAaTe/d, MapoBas TypOuHa,
MOoJlyyeHre CBEePXHU3KUX TeMIleparyp, YTWIM3aLUsl «TeIyIOBbIX» OTXOJ0B C
WCTI0/Ib30BaHHWEM TeIJIOBOTO Hacoca, YTWUIM3alys OMoopraHuyeckoro TOTUIMBA
J/1sl BHIDAOOTKM «TeTJIOBOM» U 3/IeKTPOIHEPryun

Hdemoncmpayuu

1 W3meHeHHe TeMIiepaTyphl pY afjiabaTUUeCKOM pacCIIupeHUH

2 Bo3ayliHoe OrHUBO

3 CpaBHeHUe y[le/IbHbIX TEIVIOEMKOCTEeH BelleCTB

4 CnocoObl U3MeHEeHHsI BHyTPeHHe!

sHepruu 5 VccinenoBanue agrabaTHOTO

rporiecca

6 KommnbroTepHbie MOJie/TM TeIJIOBBIX IBUTaTe/Ien

YueHuuecKuti 3KkcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM

1 V3mepeHue ye/bHOU TeIyIOEMKOCTH

2 WccnenoBaHue mpoLiecca OCTbIBaHUS BelleCcTBa

3 WccnepoBaHve agriabaTHOrO rpotiecca

4 VI3ydyeHue B3aMMOCBSI3U SHEPTUM MEKMOJIEKY/ISIPHOTO B3aUMO/IEUCTBUS U
TeMITepaTypbl KUTIEHUST XKUAKOCTen

Tema 3. ArperarHbie COCTOSIHUSA BelecTBa. @a30BbIe nepexojbl
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[Tapoobpa3oBaHue U KoHjeHcauus VcrmapeHue U KureHue YienbHasi
TeruioTa napoobpa3oBaHus
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HacebinjeHHele W HeHachbllleHHble Tapbl KauecTBeHHast 3aBUCHUMOCTb
IUVIOTHOCTM W [ABJ€HWA HACBILIEHHOT0 Tlapa OT  TemIepaTypbl, UX
HE3aBUCUMOCTh OT O0OBEMa HACBHIIIEHHOTO TMapa 3aBHCHMOCTb TeMIIepaTyphbl
KUIMEHUS OT JJaB/IeHUs B XKUJKOCTU

BraxkHocTh Bo3ayxa AOCOMIOTHasE U OTHOCUTE/IbHAsI BAAXXHOCTb TBEpAoe
Tteno Kpucrannmyeckue v amopdHbie Tesa AHM30TPOIMS CBOMCTB KPHCTA/VIOB
[1naByieHre U KpUCTaiM3alys Y e/ibHasi TeryioTa raBiaeHus Cyonumariys

Hedopmaiuu TBEpAoro tena Pactsokenue u oxkatue Casur Moaynbs FOHra
[Tpenen ynpyrux gedbopmMaiiuii

TeryioBoe paciMpeHue XUAKOCTeH U TBEPABIX Tesl, 00bEMHOE U TMHEeHHOe
paciiiipeHde AHrapMOHH3M TeIIOBBIX KOJieOaHMM YaCTHI|[ BeI[eCTBa Kak
TIPUYKMHA TeIJIOBOT'O paclliMpeHus TeJl (Ha KaueCTBEHHOM YPOBHE)

[TpeoOpa3oBaHre 3Hepruv B (Pa3oBBIX Iepexojax Y paBHEHHe
TeTIoBoro OanaHca

[ToBepxHOCTHOEe HaTsDKeHWE Ko3(h(dULIMeHT MOBEpXHOCTHOIO HAaTs’KEeHUS
KanunnispHble siBneHus [laBneHve 1of, UCKPUBIEHHOW MMOBEPXHOCTBIO XKUAKOCTH
®opmyJia Jlariaca

TexHuueckue ycmpolicmea U mexHOAO2UYEeCKUe NpOYecChbl: KUAKHUE
KPUCTAaJJIbl, COBPEMEHHbIE MaTepHaJIbl

Hdemoncmpayuu

1 TemoBoe paciivpeHuve

2 CBoiiCcTBa HaCbIl[eHHBIX TapOB

3 Kurnenue

4. KuneHue 1npu IOHWXeHHOM [laB/IeHUU
V3mepeHure CHJibl TOBEPXHOCTHOTO HATSKEHUS
OMNbIThI C MBUIbHBIMU TJIEHKAMU
CwmauvBaHue
KanunnisipHble siBieHUst
Mopenn HeHbIOTOHOBCKOM >KUIKOCTH
Crioco0bI 3MepeHUs BIaKHOCTU

10 WccnepoBanye HarpeBaHUs U I1aB/I€HUS KPUCTA/I/IMYECKOT O

BelllecTBa 11 Bugsl gedopmariiuii

12 Habmomenue MasbIx fedopMariiia

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKyM

1 H3yueHue 3aKOHOMEPHOCTeM MCIlapeHHus >KUJKOCTeu

2 U3mepeHue yaenbHOW TEMJIOTHI IVIAB/IEHUS JIbJa

3 N3yueHue CBOMCTB HACBILLIEHHBIX MTAPOB

4 W3mepeHuve abCO/TIOTHOM B/IAYKHOCTH BO3/lyXa U OL[eHKA MacChl TapoB B
TIOMeLL[eHUH

5 W3mepenue ko3¢ duiieHTa ITIOBepXHOCTHOTO HATsDKeHUS

6 W3mepenue mopysns FOHra

7 WccrepoBaHue 3aBUCMMOCTH JleopMaliiyd pe3rHOBOTrO obpasiia OT

TIPUJIO’KEHHOU K HEMY CHJTbI

© oD U
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PA3JEJI 4. 3JIEKTPOAVNHAMUKA
Tema 1. JyieKTpHuecKoe mosie
OneKTpu3alys Tel W e€ MposBlAeHUs1 OJIeKTpU4ecKud 3apsj [IBa
BUJIA 3JIEKTPUUECKUX 3apsiioB [IpOBOJHUKH,  AUINEKTPUKU U
TOMYTIPOBOJHUKN DJIeMeHTapHbIM 3/1eKTpUUeCKUi 3apsif, 3akKOH COXpaHeHUs
3JIeKTPUYECKOro 3apsijja
BsaumoperictBue  3apsijoB  ToueuHble  3apsabl  3aKOH Kynona
DJieKTpruueckoe mosie Ero gercTBUe Ha 3/eKTpuueckue 3apsiabl HampsskéHHOCTb
3/IeKTprUUecKoro ToJsisi [1pobHbIi 3apsf JIMHUM HArNpsHKEHHOCTH 37IeKTPAYECKOTOo
nosst OJHOPOHOE 3/IeKTPUYECKOe T0J1e
[ToTeHI[Ma/ILHOCTL 3JIEKTPOCTATUYECKOTO MOJIsi Pa3sHOCTh TOTEHLManoB U
HanpsokeHue [loTeHlManbHass SHepPrusi 3apsja B 3JIEKTPOCTaTUYECKOM I10Jjie
[ToreHan »3jekTpocTaTiueckoro Tonsi CBs3b  HaNpPsHKEHHOCTU TIO/SL U
Pa3HOCTH MOTEHLIUAJIOB U1 3/IEKTPOCTaTUUeCKOro noJsl (Kak OJHOPOAHOr0, TaK U
HEO/IHOPO/JHOT0)
[IpyHLMN CyTIeprio3uLyy 3/1IeKTPUUECKUX T0JIer
[Tone ToueuHoro 3apsiza Ilone paBHOMepHO 3apspkeHHOM cdepnl [lose
DPaBHOMEPHO 3apspKeHHOro 10 00BéMy miapa Ilosile paBHOMEpPHO 3aps>KeHHOM
OeckoHeuHOl TIIOCKOCTH KapTWHBI JMHWM HaNpsDKEH- HOCTH STUX TIO/Ied U
5KBUIOTEHLIUA/IbHBIX TTOBEPXHOCTEMN
[IpOBOAHUKU B 3/1€KTPOCTaTUUECKOM I10j1e Y C/IOBUe paBHOBeCHs 3apsioB
[W>3/IeKTPUKY B 3/1IEKTPOCTAaTAUECKOM moJie IusnekTpuyeckas
IIPOHUL[aeMOCTh BelljecTBa
KongeHcaTop D/1eKTpOEMKOCTb KOHZIeHCAaTOpa JJIeKTPOEMKOCTh IIJIOCKOI'O
KOH/leHcaTopa
[TapannensHoe coelMHEHUe KOH/IEHCaTOpPOB ITocnenoBaTensHOE
CcoeIMHeHVe KOH/IeHCAaTOPOB
OHeprusi 3apsUKeHHOr0 KOHZeHcaTopa
[Br>KeHUe 3apsyKeHHOU YaCTULIbl B OHOPOJAHOM 3JIEKTPUUECKOM T10J1e
TexHuueckue ycmpolicmea U mexHo/j02UuuecKue Npoyecchbl: 3eKTPOCKOTI,
3/IeKTPOMETpP, 3/eKTpOCTaThUecKasi 3alluTa, 3a3eM/ieHHe 37eKTPOnpuOOopoB,
KOH/leHcaTophbl, reHepatop Ban e I'paada
Hdemoncmpayuu
1 YCTpoWCTBO ¥ TPUHLIMI AE€MCTBHUS 3/1€eKTpOMeTpa
2 DnexTpuueckoe 110J1e 3apsKeHHbIX 1IapUKOB
3 DnekTpuyeckoe I10Je ABYX 3apsUKeHHbIX I/1aCTUH
4.Mogesnb 3/eKTpocTaTuueckoro reHepatopa (Ban ge ['paada)
5 [IpoBOHUKY B 3/IeKTPUUECKOM I10J1e
6 JJseKTpocTaThuecKas 3alura
7 YCTpPOMCTBO U JIeMCTBUE KOHAEHCATOpa MOCTOSTHHOU U TlepeMeHHOU
E6MKOCTHU
8 3aBHCUMOCTB 3JIEKTPOEMKOCTH MJIOCKOTO KOHZAEHCATOpa OT TIOLIaAH
TJIaCTHH, PACCTOSTHUAS MEXAY HUMU U AU3IEKTPUUYECKOW MPOHULIAeMOCTH
9. DHeprus 371eKTpUUYeCKOro I10J1d 3apsUKeHHOr0 KOHZeHcaTtopa
10 3apsigka v paspsifKa KOHZieHcaTopa uyepes pe3rucTop
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YueHuuecKuli 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKyM
1 OueHka cu B3auMO/IeUCTBUS 3apSDKEHHBIX Tel
2. HabmroseHrie npeBpaiiieHyst SHEPTUX 3apsKeHHOTO0 KOHJIeHCaTopa B
SHEPTUI0 U3/TyUYeHHs CBeTOANO/IA
3 VI3yueHuie NpOTeKaHUsI TOKA B 1[eMH, COZiep>Kalllel KOHJeHCaTop.
4 Pacnipesie/ieHlie  pa3HOCTHM  TOTEHLMAZIOB  (HAMpsDKeHUs)  TpHU
rocsiefioBaTe/lbHOM COeZJMHeHUU KOHZIeHCAaTOPOB
5 WccnepnoBaHue pa3psijila KOHZeHCaToOpa yepe3 pe3ucTop
Tema 2. IToCcTOAHHBIN 3/7IeKTPUYECKNH TOK
Cwuia Toka IToCcTOsIHHBIM TOK
YcnoBusi CyljecTBOBaHUsI MOCTOSSHHOTO 371€KTPUYECKOr0 TOKa VICTOUHUKU
Toka Hanpspkenve U u O/IC E
3akoH OMa /151 y4yacTKa Liernu
DneKTpuyeckKoe COTPOTUBJIEHUE 3aBUCUMOCTb COTMPOTUB/IEHUS
OJJHOPOJHOTO TIPOBOJIHMKA OT €ro /JIMHbl W IUIOLIQM TONEepPevyHOro CeueHus
Y nenbHOe COMPOTUB/IEHUE BelllecTBa
[TocnenoBaTtenbHOe, Mapasie/ibHOe, CMelllaHHOe COe/IMHeHUe MPOBOJHUKOB
PacuéT pa3BeTB/IEHHBIX 3/1eKTprUuecKuXx 1ierneii [IpaBuia Kupxroda
Pabora »3nekTpuueckoro ToKa 3akoH [Dxoyns—1Jlenrja  MollfHOCTb
3/IEKTPUYECKOr0 TOKa TersioBast MOIL[HOCTb, Bbl/je/isieMasi Ha Pe3nCTope
SC v BHYTpeHHee COINpPOTHBJ/IEHWE WCTOYHMKA ToKa 3akoH Oma ajs
MOHOW  (3aMKHYTOM) 3/€KTpUUecKou Lenu MOIHOCTh MCTOUHUKA TOKa
KopoTtkoe 3amMbikaHue
KoHpieHCcaTOp B 1ienu MOCTOSTHHOTO TOKA
TexHuueckue ycmpolicmea u mexHo/02U4ecKUe Npoyecchbl: aM- TepMeTp,
BOJIbTMETP, PEOCTaT, CUETUMK JIEKTPUUECKOW SHEePruun
Hdemoncmpayuu
1 Vi3mepeHue CUJIbI TOKa Y HallpsUKEHUSsT
2 VccnenoBaHrie 3aBUCMMOCTH CWIbI TOKA OT HaMpPsDKEHHUs [Jig Pe3uCTopa,
JlaMI1bl HaKa/IMBaHUS U CBETOAMO/A
3 3aBUCMMOCTb COTIPOTUB/IEHUS LIWJIMHPAUYECKUX MPOBO/JHUKOB OT /IJIUHBI,
T/IOIIIa/IA TIOTIEPEeUHOr0 CeueHus1 U MaTeprasia
4 NccnepoBaHue 3aBUCUMOCTHA CH/IBI TOKa OT COIPOTUBIIEHUS MPU
TOCTOSTHHOM HarpsbkKeHUn
5 Ilpsamoe wusmepenuve O/IC KopoTKoe 3aMblKaHMe Ta/JlbBaHUUYECKOIO
3jieMeHTa U OLieHKa BHYTPEHHET 0 COMPOTUB/IEHUS
6 CriocoOnI coeiMHEHHST ICTOUHUKOB ToKa, DJ1C Oarapeii
7 WccnepoBaHue pa3HOCTH MOTEHLIUMAIOB MeXAY T0J/IF0CAMU UCTOUYHUKA
TOKa OT CWJIbI TOKA B LIeNu
YueHuuecKuti 3KkcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM
1 UccnemoBaHne CMeEIIaHHOTO COEAUHEHHs Pe3UCTOPOB
2 V3mepeHue y/ieIbHOTO CONPOTHUBI/IEHUS TIPOBOJHUKOB
3 UccnenoBaHve 3aBUCMMOCTH CUJ/IbI TOKA OT HATPSDKEHUS JJ1s1 JIaMITbI
HaKa/IMBaHUSI
5 YBenuueHue Tipefiesia U3MepeHUsi ammepmeTrpa (BOJIbTMETPA)
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6 M3mepenue 3/1C 1 BHYTPEeHHET0 COTIPOTUBJIEHUS UCTOUHUKA TOKa
7 WccnepoBanve 3aBUcMMOCTM J[C  rajbBaHUUeECKOrO  3jIeMeHTa OT
BpPeMeHU MPU KOPOTKOM 3aMbIKaHUU
8 NccnepoBaHue pa3HOCTU MOTEHLIMAIOB MEXY TOF0CaMU UCTOUHUKA
TOKa OT CUJIbI TOKA B L|eMH
9 WccnenoBaHve 3aBUCMMOCTH TI0JI€3HOM MOLJHOCTHM MCTOYHHMKA TOKA OT
CUJIbI TOKA
Tema 3. Toku B pa3/iMuHbIX Cpejaax
DJleKTpruueckass TIPOBOJAUMOCTb pa3/IMUHbIX BeL[eCTB OJIEKTPOH- Hasd
TPOBOJUMOCTb TBEDPJBIX METa//IOB 3aBUCMMOCThb COMPOTUBJIEHUS] META//IOB OT
TeMrepatypbl CBepXIIPOBOAUMOCTb
OneKTpuueckuid TOK B BakyyMmMe CBOWCTBa 3J/IKTPOHHBIX MYUKOB
[MonynpoBoguuku  CoOCTBeHHasi W TIpUMeCHass  IMPOBOJUMOCTD
noiynpoBofHUKOB CBoiicTBa p—n-niepexoga [1o/iynpoBOAHUKOBLIE TIPUOOPEI
ONeKTPUUeCKUH TOK B 3JIEKTPOJIUTAX OJIEKTPOJIUTAUYECKass AUCCOLMALUs
OJiekTpoJin3 3akoHbl Papajies [/ 3/1eKTPoJin3a
DJIeKTpUUYeCcKud TOK B rasax (CaMoOCTOSITe/TbHbIM M HEeCcaMOCTOSITeTbHbBIN
pa3psiz Pa3nvuHbie THIIbI CAMOCTOATEILHOTO pa3psaa MosHus [1na3ma
TexHuueckue ycmpolicmea u npakmuueckoe npumeHeHue: Ta3opa3psiiHble
JIaMITbI, 3JIEKTPOHHO-/ydeBasi TPyOKa, TIO/yTIPOBOJHUKOBLIE TIPUOOPHI: A0/,
TPaH3UCTOpP, (OTOAMO/, CBETO/AWOZ; TalbBaHWKA, paUHUPOBaHUE MeJHu,
BbIIJIABKA a/IFOMUHUS, 3/IEKTPOHHAs MUKPOCKOIHS JleMOHCTpaluu
1 3aBUCMMOCTB COTIPOTUBJIEHUSI METa/lJIOB OT TeMIlepaTyphbl
2 IIpoBOAMMOCTD 3/1€EKTPOJIUTOB
3 3aKoHbI 3/1eKTpo/v3a Papages
4. VickpoBOU pa3psi/i U MPOBOJUMOCTb BO3JyXa
5.CpaBHeHHe TTPOBOAUMOCTH METa/IZIOB U TTOJTYTIPOBOJHUKOB
6.0 HOCTOPOHHSIS IPOBOAUMOCTH AMO0/A
YueHuuecKuli 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKyM
1 HabsromeHue 31eKTposr3a
2 H3MepeHue 3apsifila OHOBAJIEHTHOTO UOHA
3 WccnepnoBaHve 3aBUCMMOCTH COTMPOTHB/IEHUSI  TEPMOPE3UCTOpA OT
TeMIiepaTypbl
4 CHsATHUe BOMbT-aMIIePHOM XapaKTePUCTHUKU AU0/1a

OUBNUYECKUN ITPAKTUKYM

CriocoObl  M3MepeHUs] (U3NYECKUX BEJMUMH C KCIOb30BAaHUEM aHa-
JIOTOBBIX U 1IM(POBBIX U3MEPUTETBHBIX TIPUOOPOB U KOMITBFOTEPHBIX JATYMKOBBIX
cucteM AOGCO/IOTHBIE U OTHOCUTE/IbHBIE MOTPELIHOCTH U3MEPEeHUH (U3NYeCKUX
BesTuurH OLIeHKa IPaHUI] TOTPEeLTHOCTeH

ITpoBefieHWe KOCBEHHBIX W3MEpPEeHWH, WCC/IeJOBAaHUN  3aBUCUMOCTEH
GU3NUeCKNX BeIMUMH, TPOBEPKa Mpe/IOKeHHbIX TUroTe3 (BbIOOp w3 paboT,
OMUCAHHBIX B TEMaTHUUeCKUX  pasjiesiax «YUeHUUeCKHd  3IKCIIePUMEHT,
nabopatopHblie paboThI, TPAKTUKYM» )
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MEXIIPE/IMETHBIE CBSI31

W3yuenne Kypca ¢usukd yrayosénHoro ypoBHs B 10  kiacce
OCYIIIECTB/ISIETCS C YUETOM COJiepKaTe/TbHBIX MeXKITpeMeTHBIX CBsi3el C KypcaMu
MaTeMaTHKH, 0M0IoruM, XUMUU, Teorpadry U TeXHOIOTUH

MexcnpeomemHble noOHsIMUsl, C6513aHHble C U3yYeHUEeM Memooos
HAY4YHO020 NO3HAHUSL: SIBJIeHVe, HayUHbIM (DaKT, rUIoTe3a, (pusnyeckas BeJIMUKHa,
3aKOH, Teopus, Hab/mro/eHrWe, 9SKCTMepUMEeHT, MO/eMpoBaHue,  Mo/iellb,
M3MepeHHe, TIOTPeITHOCTH HW3MepeHUM, u3MepuTebHbie MPUOOPHI, IHdpoBas
nabopatopust

Mamemamuka: PeiieHue cuctembl ypaBHeHUW JIvHeliHas QyHKIuS,
napaboJia, rumnep6osia, ux rpadMKd U cBoiicTBa TpuroHomeTprudeckue (PyHKIIWM:
CUHYC, KOCHHYC, TaHIe€HC, KOTaHTeHC; OCHOBHOe TPUTOHOMETPUUeCcKoe
TO>K/]eCTBO BeKTOpbI U UX MTPOEKI[MU Ha OCHU KOOP/IUHAT, C/I0)KeHHe BEKTOPOB

Buosozusn: MexaHWUeCcKoe [BWKEHWe B >KUBOW TMpupoje, Auddysus,
OCMOC, Teri000MeH XMBBIX OPraHMW3MOB, TETUIOBOe 3arpsi3HeHHe OKpY Karollei
cpefpl, yTWIKM3alys 6MOOPraHUYecKOro TOTLTMBA JJisi BRIPAOOTKU «TeTUIOBOW» U
3JIeKTPOSHEPryY, TIOBEPXHOCTHOe HaTshKeHHWe U KalWIsipHble SIBJIeHUSI B
TIpUPO/e, 3/IeKTpHUUeCKHre sIBJIEHUsI B )KUBOU MPUPO/Ie

Xumus: JUCKpeTHOe CTpOeHUe BellleCTBa, CTPOEHWe aTOMOB U MOJIEKY/,
MOJIb BeLl[eCTBa, MOJISIpHasi Macca, Ioy4yeHre HaHOMaTepuasoB, TeIIOBbIe
CBOMCTBA TBEP/IbIX TeJl, )KUJKOCTEM U ra3oB, )KU/IKUe KPUCTasUIbl, 3J1eKTpUUecKue
CBOMCTBA  META/JIOB,  3/eKTPOJIMTAYECKass  JAWCCOlMallvsi,  raJbBaHUKa,
3JIeKTPOHHAs MUKPOCKOITHSI

T'eoepacgpus: BnaxxHOCTb BO3/1yXa, BETPbI, bapoMeTp, TepMOMeTP

TexHonoz2us: ripeoOpa3oBaHue ABMKEHUM C UCI0/Ib30BaHHeM MeXaHU3MOB,
YU46T CyXOro M >KMAKOTO TpeHUsi B TexXHUKe, CTaTUUeCKhe KOHCTPYKLIUU
(KpOHILTEMH, pelleTuatble KOHCTPYKLMW), U T0/b30BaHHe 3aKOHOB COXpaHEeHUs
MeXaHUKU B TexHUKe (TMPO- CKOI, BOJOMET U T M ), JABUrarelb BHYTPEHHETO
CropaHus, rapoBast TypOrHa, ObITOBOM XO/I0UIbHUK, KOHAWULMOHEP, TeEXHOIOTUN
MOJIyuyeHUs COBPEMEHHbIX MaTepuajioB, B TOM UWC/Ie HaHOMaTepUasioB, U
HAHOTEXHOJIOTHH, 37IeKTpOCTaTUuecKasi 3allluTa, 3a3eM/eHHe 3/IeKTPOnprUOOpOB,
ra3opa3psiiHble JIaMITbI, TTOJTyTIPOBOIHUKOBLIE PUOOPHI; Ta/IbBaHHKA
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TEMATHUYECKOE IIVIAHNPOBAHUE
10 KJTACC Yriy0/1eHHBIN YPOBEHb

KosmmuectBo J1eKTpoHHbIe (1{u¢poBbIe)
Ne n/m | HauMeHoBaHHe pa3/ie/ioB U TeM NPOrpaMMbI JaCcoB ofpasoBaTenbAbIE peCypenI
Bcero
PA3JIEJT 1.. HAYUYHbIN METO/| IIO3HAHUSA ITPUPO/BI
. bubmoteka LIOK
1.1 HayuHblli MeTOZ, [T03HAHUSA TIPUPO/BI 6 https://m.edsoo.ru/7f413034
Wroro mno pa3peny 6
PA3JEJI 2. MEXAHUKA
bubmioreka LJOK
2.1 Kunemaruka 10 https://m.eds00.ru/7f413034
bubmoteka LIOK
2.1 ipHamuka 10 https://m.edsoo.ru/7f413034
3 Bubmoreka LIOK
2.3 Craryka TBEpAOrO Tesa E https://m.edsoo.ru/7f413034
Bub OK
2.4 3aKOHBI COXpaHEeHUsl B MeXaHHKe 10 h;;?;?;iﬁii rw/7£413034
Utoro nio pasgeny 35
PA3JAEJI 3. MOJIEKYJISAPHASA ®U3UKA N1 TEPMOJVHAMHMKA
. bubmoreka IIOK
3.1 OCHOBBI MOJIEKY/ISIDHO- KUHETUUECKOW TeOpUH 15 https://m.edsoo.ru/7f413034
Bbub OK
3.2 TepmopuHamMuika TerioBble MallIUHbI 20 thgiﬁiﬁi(i ru/7f413034
bub OK
3.3 ArperartHble cOCTOSSHUSA BeljecTBa dPa3oBbie repexobl 14 thglf/(;;eeIéi(i ru/7£413034
Wtoro no paspeny 49
PA3JEJI 4. DJIEKTPOJJUHAMUKA
4.1 OnexTpuyeckoe roJie 24 bubnuoreka LIOK
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4.2 TIoCTOSIHHBIN 3/IeKTPUUECKUI TOK 24 Eggi%giﬁii2§7 413034
bubmioreka LIOK
4.3 TOKH B pa3/IHUHBIX CPe/iax 6 httDs://m.edS(])_E).ru/7f413034
Nroro no paspeny 54
®UBNYECKUN MMPAKTUKYM 16
dusnyecKui NpakTUKyM 16 Bubmorexa LIOK
https://m.edsoo.ru/7f413034
Wroro mno paspeny 16 Bubmorexa LIOK
https://m.edsoo0.ru/7f413034
PE3EPB 10
OBIIIEE KO/IMYECTBO YACOB I10O ITPOT'PAMME 170
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IIOYPOYHOE ITIJTIAHUPOBAHUE
10 KJIACC Yray0O/ieHHbIH YPOBEHDb

KonuecTBo
Nemwm | Tema ypoka JacoB JJIeKTpOHHBbIe M (poBbIe
oOpa3oBaTe/IbHBIE PecypChl
Bcero
1 ®dusrka — ¢yHjaMeHTa/lbHasl HayKa 0 Tipupo/ie HayuHbIil MeTo/| TT03HaHUsT 1 bubmmoreka IIOK
Y MeTO/ibl MCC/IeIOBaHUS (PH3UUeCKUX SIBIIEHUM. https://m.edsoo.ru/fa251ffa
OKCITepUMEHT U TeOpHsl B TIPOIiecce MO3HaHUsI TIpUpo/ sl Habsogenue u bubmoTeka 1IOK
2 9KCMepUMeHT B (pU3MKe 1 https://m.edsoo.ru/fa251ffa
CriocoObl  M3MepeHHs1 (U3NUECKMX BeJUUMH (aHAJOTOBblE W LM(POBBIE
3 U3MepuUurTesbHbIe TIprOOpHI, KOMITbIOTEepHbIE  [1aTUUKOBLIE CHUCTEMBbI) 1 bubmmoreka IIOK
[MTorpemHocT  u3MepeHu  (uU3WyecKUX  BeqWudH  (abcomoTHasi U https://m.edsoo.ru/fa252126
OTHOCHUTE/TbHas)
MogenvpoBaHue (GU3NUeCKUX SIBJIEHUH U TpoleccoB (MarepuanbHas Bubmmoreka LIOK
4 TOUKa, abCOJIIOTHO TBEp/Oe Teso, WjeasbHasl >KUAKOCThb, WJea/lbHBIA Ta3, 1 https://m.edsoo.ru/fa251ffa
TOYeUHbIH 3apsi])
['unore3a Pu3MuUeCKUM 3aKOH, TPaHHUILIbI ero NMpUMeHUMOCTU Pusnueckas bubmoreka LJOK
> Teopust 1 https://m.edsoo.ru/fa251ffa
6 Ponb 1 Mecto ¢usvku B (OPMHPOBAHHWM COBDPEMEHHOM HayyHOW KapTUHbI 1 bubmoreka LIOK
MUPa, B MPaKTUUECKON JiesITe/TbHOCTU JTHoiel https://m.edsoo.ru/fa251ffa
MexaHnueckoe iBkKeHHe OTHOCUTETbHOCTbh MeXaHUUeCKOrO JIBUKeHUs bubnuoreka LIOK
7 Cucrema oTcuéTta 1 https://m.edsoo.ru/fa251ffa
IIpsimast ¥ oOpaTHas 3a/jaul MeXaHUKHU Paziyc-BeKTOp MaTepUaibHOW TOUKH, bubmoteka LIOK
8 €ro TIPOEeKI[MH Ha OCU CUCTeMbl KOOpAUHAT TpaekTopus 1 https://m.edsoo.ru/fa251ffa
9 [TepemeliieHue, CKOpPOCTb (CpefHsIZ CKOPOCTb, MTrHOBEHHas CKOPOCTb) U 1 bubmoreka LJOK
YCKOpeHUe MaTepuaJbHOM TOUYKY, UX NIPOEKLMY Ha OCU CUCTEMbI KOOP/IMHAT https://m.edsoo.ru/fa251ffa
10 CrokeHue nepeMellleHUN U CJI0KeHHe CKOpPOCTeln 1 bubmoreka LIOK
https://m.edsoo.ru/fa251ffa
11 PaBHOMepHOe 1 paBHOYCKOPEHHOe MPSIMOJIMHEHHOe [BIKEHHUe 1 bubnmmoreka LJOK
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3aBUCHUMOCTb KOOPJIMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTepUalbHOU bubmoreka IIOK
12 TOYKH OT BPeMeHH U UX TpapuKu https://m.edsoo.ru/fa251ffa
13 CBoboiHOe MazieHre Y CKOpeHHe CBOOOHOTO IMafieHust bubnuoreka LIOK
https://m.edsoo.ru/fa251ffa
[IBwKeHue Teya, OpPOIIEHHOTO TIOZ YIJIOM K TOPH30HTY 3aBUCHUMOCTh bubnuoreka IIOK
14 KOOp/IMHAT, CKOPOCTH U YCKOPEeHUs] MaTepuajbHOM TOUKM OT BpeMEHU U MX https://m.edsoo.ru/fa251ffa
rpaduku
KpuBonvHeriHoe  fABWKeHWe [IBibKeHMe  MaTepuaJbHOM TOUYKM 11O bubmoreka LIOK
15 OKDY’>KHOCTH YTJIOBasi U JIMHeHasi CKOPOCThb https://m.edsoo.ru/fa251ffa
[Tepviox, u uacrota oOpaieHuss LleHTpocTpemMuTe/bHOE (HOpPMaabHOE), bubmoreka LJOK
16 KacaresibHOe (TaHr'eHIMa/IbHOe) U TI0JTHOe YCKOpeHHe MaTepuabHOM TOUKU https://m.edsoo.ru/fa251ffa
ITepBoii 3akoH Hprorona VMHeprmanbeHble cuctemsbl otcuérta [IpuHimn bubmoreka LIOK
17 .
OTHOCUTeTbHOCTH ["anunes https://m.edsoo.ru/fa251ffa
18 Macca Tesia Cua TTpUHLIMAIT CYTIePIIO3ULIMK CHIT Bubmoreka LIOK
https://m.edsoo.ru/fa251ffa
BTtopoii 3akoH HbroTOHa [/ MaTepyabHOM TOUKU TpeTuii 3akoH HbroTOHa bubnmmoreka LJOK
19 JJISI MaTepUaibHbIX TOUeK https://m.edsoo.ru/fa251ffa
3aKOH BCEMHUDHOIO TATOTeHHWs OKBHUBAaeHTHOCTb T'PaBUTALJMOHHOW U bubnuoreka LIOK
20 VHepTHOM Macchl Cua TshKeCTH https://m.edsoo.ru/fa251ffa
3aBUCUMOCTh  YCKOpPeHHMsI CBOOOJHOTO TIaIeHUs OT  BBICOTBI  Haf, bubnuoreka IIOK
21 TIOBEPXHOCTBIO TJIAaHEThl U OT reorpaduueckou MHUPOThI [BryKeHHe HeOeCHBIX https://m.edsoo.ru/fa251ffa
TeJl U UX CIyTHUKOB 3akoHbI Keriepa [lepBast KocMuyeckasi CKOpOCTb
29 Cuia ynpyroctu 3akoH I'yka bubmoreka IIOK
https://m.edsoo.ru/fa251ffa
23 Bec Tena Bec Tena, [BUXKYylLerocs ¢ yCKopeHueM bubmoTeka LIOK
https://m.edsoo.ru/fa251ffa
Cwuna tpenus Cyxoe TpeHre Cuia TpeHUST CKOJTb)KeHUs U CUia TPEHUS bubmoTeka [IOK
24 nokosi KoadduiyeHTt TpeHus https://m.edsoo.ru/fa251ffa
75 Cuna CcOnMpOTUB/IEHUS TIPH [IBW)KEHUU Tesa B >XUAKOCTA WM rase, eé bubmoreka LJOK

3dBUCUMOCTBb OT CKOPDOCTHU OTHOCHUTEJ/IbBHOT'O JABVDKEHUS

https://m.edsoo.ru/fa251ffa
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Haenenue I'mapocratuueckoe faBineHue Cuna Apxumesa

bubmoreka IIOK

26 https://m.edsoo.ru/fa251ffa
97 HeuHepiiManbHbIe CHCTEMBI OTCUéTa (Orpe/je/ieHre, IPUMephI) bubmoreka LIOK
https://m.edsoo.ru/fa251ffa
AbGcomoTtHO TBEpAOE Tesio [TocTymaTe/ibHOE U BpalllaTelbHOe IBYKEHHE bubnmoreka LJOK
28 " '
TBEPZOTO TeJia https://m.edsoo.ru/fa251ffa
29 MoMmeHT cu/ibl OTHOCUTE/IBHO OCH BpalljeHus bubmoteka LIOK
https://m.edsoo.ru/fa251ffa
30 [1nevo cubl Cri0XKeHne CHJI, MPU/I0)KEHHBIX K TBEPAOMY TeJry bu6moreka LIOK
https://m.edsoo.ru/fa251ffa
31 LleHTp TsDKeCTH Tena bubmoreka LJOK
https://m.edsoo.ru/fa251ffa
YcnoBusi  paBHOBecusl TBEDAOrO Tejna  YCTOWUYMBOE, HEYCTOMUMBOE, bubmoreka LIOK
32 )
6e3pa3/MuHoe paBHOBeCHe https://m.edsoo.ru/fa251ffa
33 Wmmnynbc MaTepyanbHOM TOUKH, CUCTeMbl MaTepyaibHbIX Touek LleHTp macc Bubmoteka LIOK
CUCTeMbl MaTepHa/lbHbIX TOUueK Teopema O ABW)KEHHH L|eHTpa Macc https://m.edsoo.ru/fa251ffa
ViMny/ibC CUJIBI U U3MEHeHHe UMITyJ/Ibca Tesla 3aKOH COXpaHeH!s UMITYJibca bubmmoreka LIOK
34 )
PeakTuBHOe /IBI)KeHHe https://m.edsoo.ru/fa251ffa
35 MomeHT UMIyJ/ibCa MaTepyanbHOU TOUKU [IpeficTaBieHre 0 coOXpaHeHUH bubmoreka LJOK
MOMEeHTa UMITyJIbCa B LJeHTPa/IbHbIX MOJIAX https://m.edsoo.ru/fa251ffa
36 PaboTta cuibl Ha MajioM U Ha KOHEYHOM TiepeMelieHnu ['paduueckoe bubmioreka LIOK
nipe/icTaB/ieHre PabOThI CHJIBI https://m.edsoo.ru/fa251ffa
37 MoLHOCTb CUJIbI bubmioreka LJOK
https://m.edsoo.ru/fa251ffa
38 KuneTtnueckasi SHeprusi MaTeprasbHON Touku TeopeMa 00 M3MeHeHUN bubmoreka LIOK
KWHEeTUUYeCKOoW SHepruu MaTepyuaabHON TOUKU https://m.edsoo.ru/fa251ffa
[ToTeHUManbHBIe UM HeIOTeHLMa/IbHble Cuibl [loTeHLManbHasg 3HepPrus bubnuoreka IIOK
39 [ToTeHLManbHasi SHEPrusi ynpyro AedopMUpOBaHHOW MpY>KWHBI [ToTeHLManbHAasK https://m.edsoo.ru/fa251ffa
SHeprus Tejaa B OJHOPOJHOM TpaBUTALMOHHOM Iosie [ToTeHLManbHas SHeprus
Tesla B FPaBUTALIMOHHOM T10JIe O/JHOPO/IHO- IO 111apa (BHYTPH U BHe I11apa)
40 BTopast kocMrueckast CKOpOCThb TpeTbsi KOCMHAUeCKasi CKOPOCThb bubnmmoreka LJOK
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41 CBs13b paboTHI HEMOTeHIMATBHBIX CHJI C U3MeHeHNeM MeXaHUUeCKOW SHePruu bubmoreka LIOK
CUCTeMBI TeJl 3aKOH COXpPaHeHUs] MexaHWUeCKOM SHepruu https://m.edsoo.ru/fa251ffa

42 Ynpyrve v Heynpyrue CTOJIKHOBEHUs! YpaBHeHMe bepHy/ud [js uzeanbHOU bubnuoreka LIOK
JKUAKOCTH Kak CJiefICTBUe 3aKOHa COXpaHeHUs] MeXaHUUeCKON SHepruu https://m.edsoo.ru/fa251ffa

43 OcHOBHBIE TI0JIOKEHUSI MOJIEKY/ISIDHO-KMHeTHUeckor Teopuu (MKT), nx bubmioreka LIOK
OTBITHOEe 000CHOBaHUE https://m.edsoo.ru/fa251ffa

44 Ouddysus bpoyHOBCKOe [BU)KeHHe XapaKTep ABWXEHUSI U B3aUMO/IelCTBUS bubmoreka LJOK
YyacTuL] BelecTBa https://m.edsoo.ru/fa251ffa

45 Mogenu CTpoeHHUs Ta30B, KUAKOCTEN U TBEPABIX Tesl U 00BbsICHEHHEe CBOMWCTB bubnroreka LJOK
Bell[eCTBa Ha OCHOBe 3TUX Mo/iefeit https://m.edsoo.ru/fa251ffa

46 Macca v pa3mepsl MoJieKyJ1 (ATOMOB) Bbubmoteka LIOK
https://m.edsoo.ru/fa251ffa

47 Kosmmuectso Beljectsa ITocrosinHas ABorazpo bubmoreka LJOK
https://m.edsoo.ru/fa251ffa

48 TeryioBoe paBHOBecHe Temriepatypa U criocobbl eé usmepenus Illkana bubmoreka IIOK
Temreparyp Llenbcus https://m.edsoo.ru/fa251ffa

49 Mopens upeansHoro raza B MKT: vacTulipl rasa ABWKYTCS XaOTHYeCKU bubnmoreka LJOK
Y He B3aUMO/I€HCTBYIOT JIPYT C IPYTOM https://m.edsoo.ru/fa251ffa

59 I"a30Bble 3aKOHBI Bubmoteka LIOK
https://m.edsoo.ru/fa251ffa

51 YpaBHenve MeHnjeneeBa—KianeiipoHa bubnmoreka LJOK
https://m.edsoo.ru/fa251ffa

59 AbGcosroTHast Temrieparypa (1Ikana Temmneparyp KembBuHa) bubmoteka LIOK
https://m.edsoo.ru/fa251ffa

53 3akoH [lanbTOHa bubmoreka LJOK
https://m.edsoo.ru/fa251ffa

54 M3ormporiecchl B WiealbHOM Ta3e C TIOCTOSTHHBIM KOJTMUeCTBOM BeIlleCTBa Bubnmuoreka LIOK
https://m.edsoo.ru/fa251ffa

55 ['padhriueckoe ripe/icTaB/IeHNe W30IPOLIECCOB: U30TePMa, U30X0pa, u3obapa bubmoreka LJOK
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CBsi3b  MeXJy [aBleHWeM U CpelHed KUHEeTUUeCKOW SHeprueu

bubmoteka LIOK

56 MOCTYMNATe/bHOTO TEeIJIOBOTO JBM)KEHHSI MOJIEKY/ WJealbHOro ras3a (OCHOBHOE https://m.edsoo.ru/fa251ffa
ypaBHeHre MKT wnpeanbHOro rasa)
=7 CBs13b abCOJTIOTHOM TeMIiepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO Cpe/iHek bubmoreka LIOK
KWHeTUYeCKOW SHepruei MoCcTyrnarebHOro TeMJIOBOTO IBV)KEHUS e€ UacTHL] https://m.edsoo.ru/fa251ffa
Tepmoaunamuueckasi (T/1) cuctema 3aziaHue BHeIlTHUX ycioBui st T/ bubmoreka LJOK
58 .
CUCTEMbI https://m.edsoo.ru/fa251ffa
=9 BreiHve u BHyTpeHHUe napametpsl Ilapamerper T/l cucTeMsl Kak cpefjHUe bubmoreka LIOK
3HaueHUs! BEJIMYMH, OMMCHIBAIOLMX €€ HA MUKDPOCKOITMYECKOM YPOBHE https://m.edsoo.ru/fa251ffa
60 HyneBoe Hauano TepmogvHamuku (CamomnpousBoJibHas pesakcatmst T/1 bubmoreka LJOK
CUCTeMbI K TeI/IOBOMY PaBHOBECHIO https://m.edsoo.ru/fa251ffa
61 Mogesnb naeanbHOro rasa B TepMOJAMHAMUKE — CHCTEeMa YPaBHEHUU: bubmmoreka IIOK
ypaBHeHue KianeiipoHa—MeHiesieeBa U BbIpayKeHue /1/1s1 BHyTPEHHeU SHepruu https://m.edsoo.ru/fa251ffa
Yc/i0BUSI TIPUMEHUMOCTM 3TOW MOJENU: HU3Kasg KOHLIeHTpaLMsl 4YacTull, Bubmmoreka IIOK
62 BBICOKHE TeMmrepaTtypbl BrlpakeHue [/ BHYTPEHHeHW SHEpPruM OJHOAaTOMHOrO https://m.edsoo.ru/fa251ffa
W/leaJIbHOT O rasa
63 KBasucratnueckre 1 HecTaTUYeCKue MpoLiecChl bubnuoreka LIOK
https://m.edsoo.ru/fa251ffa
64 OnemeHTapHast paboTa B TepMoiMHaMuKe BorurcieHre paboTel 1o rpaduky bubmoteka LIOK
ripoiiecca Ha pV-auarpamme https://m.edsoo.ru/fa251ffa
65 Terutoniepefjaua Kak criocob uM3MeHeHHUs BHyTpeHHeM sHepruu T[] cuctembl bubnmoreka LJOK
6e3 coBepiiieHus1 paboThl KOHBEKIWS, TEMIONPOBOJHOCTD, U3/TyueHHe https://m.edsoo.ru/fa251ffa
66 KosmnuectBo TerioTs! TeryioéMKOCTh Tesa bubmoreka IIOK
https://m.edsoo.ru/fa251ffa
Y penvHas 1 MoJsipHas TEMJIOEMKOCTU BellleCTBa Y le/ibHasi TeryioTa CropaHust bubnuoreka IIOK
67 )
TOTIJTUBA https://m.edsoo.ru/fa251ffa
Pacuét KonMuecTBa TeIVIOTHI MpH Teruionepezaue IloHatre o6 agrabaTHOM bubmoTeka [IOK
68 .
ripoiiecce https://m.edsoo.ru/fa251ffa
69 ITepBbIli 3aKOH TepMOAMHAMUKY BHYTpeHH:s SHeprus bubmoteka LIOK

https://m.edsoo.ru/fa251ffa
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KonuuecTBO TennoTwl U pa60Ta KdK M€pbI MU3MEHEHUS BHYTPEHHEﬁ SHepruun

bubmoreka IIOK

70 T/ cucTembl https://m.edsoo.ru/fa251ffa
BTopoil 3aKOH TepMOJWHAMHMKHU [Ji1 pPaBHOBECHBIX TMPOLIECCOB: 4epe3 Bubmoreka IIOK
71 3a/laHHOe paBHOBeCcHOe cocTossHWe TJI cucTeMbl NPOXOJUT eAUHCTBEHHast https://m.edsoo.ru/fa251ffa
aguabaTa
7 AbGcosmtoTHasi TeMriepaTypa bubnuoreka LIOK
https://m.edsoo.ru/fa251ffa
Bropoli 3aKOH TepMOAVMHAMWMKM /[JIsl HEpaBHOBECHBIX IIPOLIeCCOB: Bubmoreka LIOK
73 HEBO3MO>KHO TIepeZiaTh TeIJIOTy OT Oojiee XOJIOJHOTO Tejla K Oojiee HarpeTomy https://m.edsoo.ru/fa251ffa
6e3 komneHcaruu (Knay3uyc)
74 HeobpaTUMOCTb NMPUPOJHBIX MTPOLIECCOB bubmoTeka LIOK
https://m.edsoo.ru/fa251ffa
75 [IpuHLMIEI AelicTBUS TerioBbix MavH KIT/T bubnmmoreka LJOK
https://m.edsoo.ru/fa251ffa
76 MakcumainsHoe 3Hauenue KIIZI vk KapHo bubmoteka LIOK
https://m.edsoo.ru/fa251ffa
-- OKoJiIoTUUeCKUe acIeKkThl UCTI0/b30BaHUsT TeIIOBbIX ABuraTeseit TerioBoe bubnmoreka LJOK
3arpsi3HeHue OKpY»Karoller cpe/ibl https://m.edsoo.ru/fa251ffa
78 [Tapoobpa3oBaHue 1 KOHZeHcalus VcrapeHye v KATeHne Bubmoreka LIOK
https://m.edsoo.ru/fa251ffa
79 Y nenbHas TeryioTa napoobpa3zoBanusi HackiieHHbIe ¥ HeHACBIL[eHHbIe TTaphbl bu6moreka LIOK
https://m.edsoo.ru/fa251ffa
80 KauecTBeHHast 3aBUCMMOCTb TJIOTHOCTU U [JaBJIeHUs] HAChIIIeHHOrO Tlapa OT Bbubmoteka LIOK
TeMriepaTyphbl, UX He3aBUCUMOCTh OT 00bEMAa HaCHIIIIEHHOTO TIapa https://m.edsoo.ru/fa251ffa
81 3aBUCHMOCTh TEMIT€PATYPbl KUITEHUs OT JIaBIE€HUSI B XKUAKOCTU bubmmoreka LIOK
https://m.edsoo.ru/fa251ffa
8o BnaxHoCTh Bo3yxa AOCOMIOTHAS U OTHOCHUTE/IbHAsT  BIaXKHOCTh bu6moreka LIOK
https://m.edsoo.ru/fa251ffa
83 TBéppoe Teno Kpucramivyeckue U amopgHble Tesla AHU30TPONMSI CBOWCTB bubnuoreka LIOK
KPHUCTAa/I/IOB https://m.edsoo.ru/fa251ffa
84 [1naBneHye U KpUCTA/UTA3aLUs Y leibHast TeryioTa ryiassieHuss CyOmimMariust bubnmmoreka LJOK
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85 Hedopmaiuu TBEpAoro Tena PactsokeHue u cxkatve CABUr bubmoreka IIOK
https://m.edsoo.ru/fa251ffa
86 Mopayns FOnra I[peznen ynpyrux gedopmaiuii bubmoreka LJOK
https://m.edsoo.ru/fa251ffa
87 TeryioBoe pacipeHye >KUIKOCTeH U TBEPABIX TeJsl, 00bEMHOE U JIMHEHHOe bubmoreka LIOK
https://m.edsoo.ru/fa251ffa
a8 AHTrapMOHM3M TeIUIOBbIX KoJjiebaHWM uacTWl] BelllecTBa KakK TpPUUMHA bubnuoreka LIOK
TeIJIOBOTO paclIMpeHusi Tes (Ha KaueCTBeH HOM YPOBHe) https://m.edsoo.ru/fa251ffa
89 [Tpeobpa3oBaHue 3Hepruu B a30BbIX Mepexoiax bubmoreka LIOK
https://m.edsoo.ru/fa251ffa
90 YpaBHeHue TeryioBoro OanaHca IloBepxHocTHoe HaTspkeHWe KoaddurmeHt Bbubmoteka LIOK
TTIOBEPXHOCTHOT'O HaTsDKEHUs https://m.edsoo.ru/fa251ffa
Kamunnsipuele siBieHuss [laBjieHWe TI0/, HWCKPUB/IEHHOW TTOBEPXHOCTHIO bubmoreka LJOK
91
>KUJTKOCTH https://m.edsoo.ru/fa251ffa
92 OnekTpu3alys Tesl U eé TPOosiBIeHus1 D/IeKTPUUeCKUH 3apsif bubmoreka LIOK
https://m.edsoo.ru/fa251ffa
JBa BuJa S/IeKTpUUECKUX 3apsiioB [IpOBOJHWKM, [USJIEKTPUKA U bubnmoreka LJOK
93 )
TI0/TyTIPOBOTHUKU https://m.edsoo.ru/fa251ffa
94 OneMeHTapHbIM 3/IeKTPUYECKUN 3apsif 3apsiia Bubmoteka LIOK
https://m.edsoo.ru/fa251ffa
95 3aKOH COXPaHeHUs 3JIeKTPUUeCKOro bubmoteka LIOK
https://m.edsoo.ru/fa251ffa
96 B3aumogeiictBue 3apsa0B ToueuHble 3apsi/ibl bubmoteka LIOK
https://m.edsoo.ru/fa251ffa
97 3akoH KyoHa bubmoreka LJOK
https://m.edsoo.ru/fa251ffa
98 OnekTtpuueckoe mosie Ero feiicTBUe Ha 37eKTpUYeCKHe 3apsi/ibl Bubnmuoreka LIOK
https://m.edsoo.ru/fa251ffa
99 HanpspkéHHOCTD 371eKTpUUecKoro moss [1po6HbIi 3apsiz bubmoreka LJOK
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JIvHUU HanpsHKEHHOCTU 3JIeKTpUYecKoro rnosis OJZHOpPOAHOe 3/IeKTpUYecKoe bubmoreka IIOK
100 .
ToJjie https://m.edsoo.ru/fa251ffa
101 [ToTeHUMaTBbHOCTE 3/IEKTPOCTATUYECKOTO TI0JIS bubmoreka LJOK
https://m.edsoo.ru/fa251ffa
102 Pa3HOCTH MOTeHLMa/I0B U HalpsUKeHue bubmioreka LIOK
https://m.edsoo.ru/fa251ffa
103 [MToTeHIMabHAsE SHEPTYs 3apsi/ia B 37IEKTPOCTaTHUECKOM I10J1e bubmoreka LIOK
https://m.edsoo.ru/fa251ffa
104 [ToTeH1Man 3/1eKTPOCTaTUUECKOr0 110151 bubmoreka LIOK
https://m.edsoo.ru/fa251ffa
105 CBsi3b  HaNpsUKEHHOCTM MO U PasHOCTU  IIOTeHLWaloB [y Bbubmoteka LIOK
371eKTPOCTaTUUeCKOro 1M0J1s1 (Kak OJHOPOAHOT0, TaK U HEOJHOPOJHOTO https://m.edsoo.ru/fa251ffa
106 [TpUHIUTI CyTIePIIO3ULIUM 3/IEKTPUUECKUX TT0/Iei bubmoreka LJOK
[Tosie TOueuHorO 3apsizia https://m.edsoo.ru/fa251ffa
[Tosie paBHOMepHO 3apsbkeHHOW cdepbl [Tosle paBHOMEPHO 3aps>KeHHOTO T10 bubmoreka IIOK
107 N .
00BEMY I11apa https://m.edsoo.ru/fa251ffa
108 ITo/ie paBHOMEPHO 3apsHKeHHON 6eCKOHEUHOM MI0CKOCTH bubmmoreka LIOK
https://m.edsoo.ru/fa251ffa
109 KapTuHbl J/IUHUM HarnpspKEHHOCTU STHUX TO/ied U 9KBUIOTEHIMAIbHBIX Bubmoteka LIOK
NoBepxHoCTel https://m.edsoo.ru/fa251ffa
110 TTpOBO/IHUKH B 3/IEKTPOCTAaTHUYECKOM T10/1e Y C/IOBHE PaBHOBECHS 3apsi/[OB Bbubmmoreka LIOK
https://m.edsoo.ru/fa251ffa
JysnexkTpuku B 3J1eKTPOCTaTUYeCKOM rosie JvsnekTprueckas bubmoteka LIOK
111 .
TIPOHUI[AEMOCTh BelllecTBa https://m.edsoo.ru/fa251ffa
KoHzeHcaTop D/1eKTPOEMKOCTb KOHZIeHCaTopa J/1eKTPOEMKOCTh M/I0CKOTO bubnuoreka LIOK
112 )
KOHZIeHcaTopa https://m.edsoo.ru/fa251ffa
113 [TapannensHOe coeyHeHNEe KOHAEeHCaTOPOB bubnuoreka IIOK
https://m.edsoo.ru/fa251ffa
114 [TocnepgoBaresibHOe COeIMHEHVE KOHEHCAaTOPOB bubmoreka LJOK
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115 OHeprus 3apsyKeHHOr0 KOHZieHcaTopa JIBrKeHre 3apsyKeHHOW 4acTHLbI B bubmoreka LIOK
OZIHOPOZHOM 3/IEKTPUUECKOM T10/1e https://m.edsoo.ru/fa251ffa

116 Cuna Toka bubmoreka LJOK
https://m.edsoo.ru/fa251ffa

117 [TocTosiHHBIA TOK bubmioreka LIOK
https://m.edsoo.ru/fa251ffa

118 Y coBus CyieCTBOBaHUS MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa bubmoreka LJOK
https://m.edsoo.ru/fa251ffa

119 W cTouHrKY TOKa bubnroreka LJOK
https://m.edsoo.ru/fa251ffa

120 Hanpsokenue U u 31C E bubnuoreka IIOK
https://m.edsoo.ru/fa251ffa

121 3akoH Oma /19 yyacTKa Liernu bubmoreka LJOK
https://m.edsoo.ru/fa251ffa

122 OJIeKTpUYecKoe COIPOTUB/IEHNE bubmoreka LIOK
https://m.edsoo.ru/fa251ffa

3aBUCHMOCTb COTIPOTHBJIEHUST OJJHOPOJHOIO MMPOBOJHUKA OT €T0 JIMHBI U bubnmoreka LJOK

123 )

TIJIOIIA/IN TIOTIEPeYHOT0 CeueHus https://m.edsoo.ru/fa251ffa

124 Y enbHOe COTIPOTUBJIEHME BelleCcTBa bubnuoreka IIOK
https://m.edsoo.ru/fa251ffa

125 [TocnenoBarenbHOe, Mapasie/ibHOE, CMELIaHHOe COeZJMHEeHNe TTPOBOJHUKOB bubmmoreka LIOK
https://m.edsoo.ru/fa251ffa

126 [TocnenoBarenbHOe, NapasienbHOe, CMeLIaHHOe COe/IMHeHVe POBOJHHKOB bubmoreka IIOK
https://m.edsoo.ru/fa251ffa

127 ITocnemoBartenbHOe, MapaiebHOe, CMeLllaHHOe COoeIMHeHNe TIPOBOJHUKOB bubmoreka LJOK
https://m.edsoo.ru/fa251ffa

128 PacuéTt pa3BeTBIEHHBIX 3/IEKTPUUECKHUX Lieren bubmoteka LIOK
https://m.edsoo.ru/fa251ffa

129 PacuéTt pa3BeTB/IEHHBIX 3/IEKTPUUECKHUX Lieren bubnuoreka LIOK
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130 [TpaBuna Kupxroda bubmoreka LIOK
https://m.edsoo.ru/fa251ffa

131 Pabora 3/1eKTpUUecKoro Toka bubmoreka LJOK
https://m.edsoo.ru/fa251ffa

132 3akoH [Ixoyns—1IJleHua bubmmoreka IIOK
https://m.edsoo.ru/fa251ffa

133 MOILIHOCTB 3JIEKTPUUECKOTO TOKa bubmoreka LJOK
https://m.edsoo.ru/fa251ffa

134 TeryioBast MOIIJHOCTB, BblJe/sieMasi Ha pe3ucTope bubnroreka LJOK
https://m.edsoo.ru/fa251ffa

135 O/ C v BHyTpeHHee CONPOTUB/IEHHE NCTOUYHHUKA TOKA bubnuoreka IIOK
https://m.edsoo.ru/fa251ffa

136 3akoH OMa /17151 TOJTHOM (3aMKHYTOM) 3/1eKTPUUeCcKoi Lieru bubnuoreka LIOK
https://m.edsoo.ru/fa251ffa

137 MOoOUHOCTh UCTOYHMKA TOKA bubmoreka IIOK
https://m.edsoo.ru/fa251ffa

138 KopoTtkoe 3aMbIkaHue bubmoreka LIOK
https://m.edsoo.ru/fa251ffa

139 KonHpgeHcaTop B Liery MOCTOSSHHOTO TOKa bubnuoreka IIOK
https://m.edsoo.ru/fa251ffa

140 DJIeKTpUYecKas IIpoOBOJAUMOCTD Pa3/IMuHbIX BellleCTB bubmmoreka LIOK
https://m.edsoo.ru/fa251ffa

141 OJIeKTPOHHAsi ~ TPOBOAUMOCTb  TBEpDAbIX  MeTa/VIOB  3aBUCUMOCTb bubmoreka IIOK
COTIPOTHBJIEHUS] METAJIIOB OT TeMriepa Typbl CBEpPXITPOBOANMOCTh https://m.edsoo.ru/fa251ffa

OnekTpuuyeckuii TOK B Bakyyme (CBOWMCTBa 9/IEKTPOHHBIX ITyUKOB Bubmmoreka LIOK
142 [TonynpoBogHUKHU CobcTBeHHas u IpUMeCHast IIPpOBOAMIMOCTb https://m.edsoo.ru/fa251ffa

NoJIyTipoBofHMKOB CBolicTBa p—n-Tiepexosa [1omyrnpoBofHUKOBbBIE TIPUOOPEI
143 ONeKTPUUYECKUN TOK B 3/IEKTPOJIUTAX DJIEKTPOIUTUUECKAs JUCCOLIUALIUS bubmoreka IIOK

https://m.edsoo.ru/fa251ffa
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DJIeKTpoJii3 3aKoHbl Papajies /151 371eKTpomr3a

bubmoreka IIOK

144 https://m.edsoo.ru/fa251ffa
145 OnekTpyuuyeckuii TOK B ra3ax CamMoOCTOSITE/IbHBIM U HECaMOCTOSITE/IbHBIN bubnuoreka LIOK
pa3psig, PasnuuHble THIBI CAaMOCTOATETLHOTO pa3psga Mosnus [1na3sma https://m.edsoo.ru/fa251ffa
V3MepeHre CW/IbI TOKA U HalpsyKeHUs B Leld [IOCTOSHHOIO TOKa MpU bubmoreka LIOK
145 .
TIOMOIITY aHAJIOTOBBIX U LU(POBBIX U3MEPUTETHHBIX PHOOPOB https://m.edsoo.ru/fa251ffa
NccnepoBanve rmpoljecca yCTaHOB/IEHUS TEIJIOBOTO paBHOBECHS TIPU bubmoreka LJOK
146 o o o )
TeTI000MeHe MeXKy TOpsTuel U X0JI0JHOW BOJIOU https://m.edsoo.ru/fa251ffa
147 N3yueHne U30XOpHOrO MpoLecca bubmoreka IIOK
https://m.edsoo.ru/fa251ffa
148 V3yuennre u3obapHOro mporiecca bubmoreka LJOK
https://m.edsoo.ru/fa251ffa
149 [IpoBepka ypaBHeHUs] COCTOSTHUS bubmmoreka IIOK
https://m.edsoo.ru/fa251ffa
150 V3mepeHue yzie/IbHOU TeM/IOThI [/1aBIeHuUs JIbJa bubnuoreka IIOK
https://m.edsoo.ru/fa251ffa
M3mepeHure abCOMIOTHOM B/IaXKHOCTH BO3ZyXa W OLleHKA MacChl TIapOB B bubnmmoreka LJOK
151 .
TIOMeIlleHUU https://m.edsoo.ru/fa251ffa
150 N3mepeHne Ko3¢duiiieHTa MOBepXHOCTHOI'O HAaTsPKeHU bubmoreka LJOK
https://m.edsoo.ru/fa251ffa
153 N3mepenne moxysisi FOHra bubmioreka LIOK
https://m.edsoo.ru/fa251ffa
HabJtto/jeHue TIpeBpallieHUsi SHEePTUM 3apshKeHHOT0 KOH/IeHCAaTopa B SHepPrui0 bubmioreka LJOK
154 .
W3JTyueHusi CBeTO[M0/ia https://m.edsoo.ru/fa251ffa
155 M3yyeHue mIpoTeKaHus TOKA B LIeTd, CoJieprKallieid KOHZeHCaTop. bubmoreka LIOK
https://m.edsoo.ru/fa251ffa
156 VccnemoBaHue pas3psija KOHZEHCATOpa uepe3 pe3sucTop BH6JI'H0TEKH LHOK
https://m.edsoo.ru/fa251ffa
157 WccnenoBaHue CMeLIaHHOTO COeJWHEeHUs Pe3rCTOPOB bubmoreka IIOK

https://m.edsoo.ru/fa251ffa
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YBenuueHue mpefiesia M3MepeHUs aMmriepMerpa (BOJIbTMETpA)

bubmoreka IIOK

158 1 https://m.edsoo.ru/fa251ffa
159 VccnepmoBaHue pasHOCTY MOTeHLIMAIOB MeXY IOH0CaMU MCTOYHMUKA TOKa 1 bubnuoreka LIOK
OT CWJIbI TOKA B LN https://m.edsoo.ru/fa251ffa
160 HabsmrogeHue smekTposiusa 1 bubmoreka LIOK
https://m.edsoo.ru/fa251ffa
WNccnepoBanvie  3aBUCMMOCTHA  COTIPOTHUB/IEHUS TepMope3ucTopa OT bubmoreka LJOK
161 TeMIiepaTypbl 1 https://m.edsoo.ru/fa251ffa
162 CHsATHe BO/IbT-aMIIePHOM XapaKTepUCTUKU JU0/a 1 bubmoreka LIOK
https://m.edsoo.ru/fa251ffa
163 Peseps 1
164 Peseps 1
165 Peseps 1
166 Peseps 1
167 Peseps 1
168 Peseps 1
169 Peseps 1
170 Peseps 1
Peseps 1
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VYEBHO-METOOHUYECKOE OBECIIEYHEHHUE

OBPA3OBATEJ/IBHOI'O ITPOLIECCA OBA3ATEJ/IBHBIE

VYYEBHDbBIE MATEPUAIJIBI 1JId YAYEHUKA

dusuka, 10 knacc/ Mskuies I'.41., ByxoBues b.b., Corckuit H.H. noa pegakiueti [TapdenTtreBoii H.A., AKilioHepHOe
obiiectBo «M3marenscTBO «IIpocBeliieHe»

dusmka. Mexanuka, 10 knacc/ Mskwuiies I'.51., CunaskoB A.3., OO6I1[ecTBO ¢ orpaHHYeHHON OTBeTCTBEHHOCThIO «[IPODAx;
AxiioHepHOoe o611ecTBo «M3marenbcTBo «IIpocBeliieHye»

dwusuka. MonekysnsipHas ¢usrka. TepmoanHamiika, 10 kimacc/ Mskures I'.41., CunsikoB A.3., O6111ecTBO ¢ orpaHUUeHHON
0TBeTCTBeHHOCTBHIO «/[JPODAx»; AkinoHepHoe ob1jectBo «M3maTenscTBo «IIpocBelrieHre»

dusmka. dnekTpoanHaMmika, 10-11 knaccel/ Msikuines I'.51., CunsikoB A.3., O011[eCTBO C OTpaHUUE€HHOW OTBETCTBEHHOCTHIO
«IPODA»; AkiioHepHoe o611iecTBO «M3marenbcTBo «IIpocBelijeHre»

METOOUYECKUE MATEPUAIJIDBI [1JIAd YYHUTEJIA

®dusuka. YrnyoseHHbi ypoBeHb. 10 kimacc. Metoguueckoe nocobue/ A.B. lllaTtanuHa. - 2-e usf., - M. [Ipoda

IHAPPOBLIE OBPA3OBATEJIBHBIE PECYPCBI AU PECYPCBLI CETU UHTEPHET
EnnHast Komnekiys 1udpoBbIX 00pa3oBaTeIbHBIX pecypcoB https://rosuchebnik.ru/material/elektronnye-
obrazovatelnye-resursy-po-fizike/

DJIeKTPOHHbIEe yueOHUKH 51 OecriiaTHbIE CepBUCHI LECTA JUIs yuuTeien 5|
y4eHHKOB. https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
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