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ITIOACHUTEJ/IbBHASA 3AITNCKA

[TporpamMMa 10 ¢u3MKe Ha ypoOBHe cpejaHero obOiero o6pa3oBaHUs
pa3paboTaHa Ha OCHOBe TMOJIOXKeHUM W TpeOOBaHWM K pe3ysibTaTaM OCBOEHUS
OCHOBHOM 06pa3oBarte/ibHON mporpaMmel, npejcraBieHHbIX B PI'OC COO, a
TaKKe ¢ yuéToM ¢ezmepanbHOl paboueii MporpaMMbl BOCMIUTaHMs U KoHIIernuu
nperiofiaBaHusi ~ yuebHoro  mipegMera  «®PusuMka» B 0bOpa3oBaTe/IbHBIX
opranm3auusx  Poccuiickori ~ @Pepepaljud, — peajM3yrOIIMX  OCHOBHbIE
oOpa3oBaTe/ibHbIe MMPOrPaMMBI.

[lporpaMmma 110 (Qu3KKe ompejenser 00s3aTesibHOe TpeAMeTHOe
cofiepkaHue, YCTaHaB/IMBaeT PeKOMeH/[yeMyt0 TI0C/ie/[0BaTe/TbHOCTh U3yUeHuUst
TeM U pa3fenoB yuyeOHOro TmpeAMeTra C YYETOM MEXIIPeJMETHbIX U
BHYTpDUIIPEIMETHBIX CBsi3el, JIOTUKA YyueOHOro mpoijecca, BO3PACTHBIX
ocobeHHocTel obyuaroiuxcs. IIporpamMma mo gusuKe AaéT MpefAcTaB/ieHHe O
L[eJIsIX, Co/lep)KaHuM, oOIrel cTpaTeruu OOyueHHWs, BOCIIMTAHUS U DPa3BUTHS
oOyuaroImuxcsi cpefcTBaMu yueOHOro mipeamera «@Pusmka» Ha yriayOnéHHOM
YPOBHe.

N3yuenne Kypca ¢pusuku yriy01EHHOTO YPOBHS TIO3BOJISIET pPeasii30BaTh
3afaun npodeCcCUoOHANbHONW OpHWeHTally, HallpaB/eHO Ha CO3/jaHue yC/IOBUH
[Jisl TIDOSIBJIEHHSI CBOUX WHTE/JIEKTYa/lbHIX M TBOPYECKHX CIIOCOOHOCTEH
KOKAbIM  O0yYaroImyMMCsi, KOTOpble HeOoOXOAWMBI  AJii  TIPOZAOJDKEHHUS
oOpa3oBaHMsi B OpraHmu3alusax MpodeccroHalbHOTO 00pa3oBaHUsI  TI0
Pa3IMUHBIM (PU3UKO-TeXHUUECKUM 1 MH)KeHEePHBIM CTIeI[ia/IbHOCTSIM.

B miporpamMmMe 10 (U3MKe OMpeessAOTCS TJIaHUpyeMbie pe3y/bTaTbhl
OCBOeHUsT Kypca (U3MKM Ha ypoBHe cpeiHero obiero o6pa3oBaHus:
JTMYHOCTHBIE, MeTarpeIMeTHbIe, TIpeJMeTHbie (Ha YTayO/JIEHHOM YpOBHe).
HayuyHO-MeTO/10/IOTUUeCKOM OCHOBOW [si  pa3paboTkd TpeboBaHMd K
JTMYHOCTHBIM, MeTaripeJIMeTHbIM U TpeJMeTHbIM pe3yJ/ibTaTaM O00yuaroIuxcs,
OCBOMBIIIMX TIPOTpamMMy 10 (U3MKe Ha YPOBHE cpefiHero ob1jero obpa3oBaHus
Ha yr/1y0/IEHHOM yYpOBHe, SIB/ISIETCSI CUCTeMHO-ZIesITe/TbHOCTHBIM TTOIXO/,.

[Tporpamma no (pu3vkKe BK/IHOYAET:

TJIaHUpyeMble pe3y/bTaTbl OCBOeHUs Kypca (U3MKA Ha yriay0/iéHHOM
YPOBHe, B TOM UKCJie TIpeJiMeTHbIe Pe3y/bTaThl 10 ToAaM 00yueHMUs;

cojiep)kaHre yuebHoro npeameTa « PU3rKa» 10 ToZiaM 00yUueHHs..

[TporpamMmMa Mo ¢u3MKe KMMeeT MPUMEpPHbIM XapakTep U MOXXeT ObITh
WCTI0/Ib30BaHA YUUTeIsIMU (PU3UKU [/l COCTaBJIeHHsI CBOMX pabourx rporpamm.

[Tporpamma 1o (u3uKe He CKOBbIBAeT TBOPUECKYH0 UHULIMATUBY yUuUTe e
Y TIpefioCTaB/isieT BO3MOXKHOCTH [JIsl peasM3aljui pas3/MuHbIX MeTOJudeCKUX



TOJX0/I0B K TIpernojaBaHUi0 (M3UKKA Ha yrayO/sIEHHOM YpOBHe TIpPH yCJ/IOBUU
coxpaHeHUst 00s13aTeTbHOM UacTU CojiepKaHus Kypca.

dusrKa Kak HayKa 0 Haubosiee OOIMX 3aKOHAaX TPUPO/bI, BBICTyMas B
KauecTBe yueGHOro mpeameTa B IIKOJe, BHOCHT CYILIeCTBEHHBIM BK/af B
cucteMy 3HaHUN 00 oOkpyxkatomeM wmupe. IlIKonmbHBIE Kypc OU3MKH —
cucTeMoobOpasymoIluii /711 eCTeCTBeHHO-HayUHbIX yueOHBIX TpeJMeTOB,
MOCKO/IbKY (PU3MUecKre 3aKOHbI JiekaT B OCHOBE TIPOLIECCOB U SIBJIEHWM,
M3yyaeMbIX XuUMUel, Ouosiorued, dusnueckoil reorpadueil ¥ acTpOHOMHEHN.
Wcrnonb3oBaHve ¥ aKTUBHOE TpUMeHeHWe (M3MYeCKUX 3HaHWW Orpefien/io
xapaktep u OypHoe pa3BuTHe pa3HOOOpAa3HbIX TEXHOJOTHM B cdepe
SHepreTUKH, TPaHCIIOPTa, OCBOEHUSI KOCMOCA, MOTyYeHUs] HOBbIX MaTepUasioB C
3a/laHHbIMU CBOWCTBamMu. V3yueHue (UMUMKW BHOCHUT OCHOBHOM BKJaj, B
dbopMrpoBaHUe ecTeCTBeHHO-HAayYHOW KapTWUHbI Mupa oOyudarolierocs, B
¢bopMrpoBaHWe yMEHWII TPUMEHSITb HayuHbIi MeTOJ, TO3HaHUSA T[pHU
BBITIO/THEHUM UMH YueOHBIX UCC/Ie/JOBaHUM.

B ocHoBy Kypca ¢u3uMKu Ha ypOBHe cpefHero oOirero oOpa3oBaHUs
TOJIOXKEH Psifi UZeid, KOTOpble MO)XXHO pacCMaTpyBaTh KakK MPUHLIUIMBI €ro
MOCTPOEHMUSI.

Hoes yenocmHocmu. B COOTBETCTBUM C HeW KypC SIBISIETCS JIOTUYECKH
3aBepIIEHHBIM, OH COJEpP)KUT MaTepuas M3 BCeX pa3zesioB (M3UKHM, BK/IHOUAET
KaK BOIPOCHI K/IaCCUYeCKOM, TaKk U COBPeMeHHOM (DH3UKHU.

Hoes 2eHepanuzayuu. B COOTBETCTBUMM C Hell mMaTepuan Kypca (pU3UKU
o0BeiHEH BOKPYT (M3MUeCKUX Teopuil. Beayimm B Kypce SBJSeTCS
¢bopMHpoBaHue Mpe/CTaB/IeHU O CTPYKTYPHBIX YPOBHSIX MaTepUH, BelljeCTBe 1
rnoJie.

Hoes zymanumapusayuu. Eé peanv3auys npeanonaraeT UCoIb30BaHUE
IrYMaHWUTapHOr0 MOTeHIMana (pU3NYecKo HayKu, OCMbICIIEHHe CBSI3U Pa3BUTHS
busvkn C pa3BuTHEeM OOIeCTBa, a TakKke C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTUUECKUMH TIPOOIeMaMHu.

Hoes npuknaduoii HanpaenenHocmu. Kypc ¢usuky yriy6/1éHHOTO
YPOBHSl MpeAro/jaraeT 3HAKOMCTBO C IIMPOKMM KPYIrOM TeXHHUYECKUX |
TeXHOJIOTUUeCKUX TPUI0KEHU H3y4YeHHbIX TeOopuil U 3akoHOB. [Ipu sTOM
pacCMaTpUBAIOTCS Ha YpPOBHe OOL[MX TIPe/ICTAaBJI€HUM U COBpPEMeHHbIe
TeXHUYeCKHe YCTPOMCTBA, U TEXHOJIOTUH.

Hoes 3Kon02u3ayuu peanusyeTcsl MOCPeJCTBOM BBeJEHUS] 3/1eMEHTOB
cofiepKaHus, TIOCBAIIEHHBIX HKOJIOTUUECKUM TipobjieMaM COBPEeMEeHHOCTH,
KOTOpbIe CBsi3aHbl C Pa3BUTHEM TEeXHUKHU U TEXHOJIOTHM, a Takxxe 00CykeHus



npobsieM  palMOHAa/NBLHOTO  TIPUPOZIOTIO/IB30BaHUSI WM 9KOJIOTMUeCKOU
0e30macHOCTH.

OcBoeHue cojiep>KaHusl TIPOrpaMMBI 110 (PU3MKe J0/DKHO OBITh TOCTPOEHO
Ha MPUHIUIAX CUCTeMHO-/esATe/TlbHOCTHOTO Tloxoa. s hu3rKu peanu3aius
3TUX TIPUHLUIOB 0a3upyeTcsi Ha UCIO/Ib30BaHUM  CAMOCTOSITE/IbHOTO
9KCTiepuMeHTa Kak TIOCTOSIHHO [leHCTBYtolero ¢akropa yueOHOro mpoiiecca.
Onst yriybaéHHOTO YPOBHSI — 3TO CHCTeMa CaMOCTOSITEIbHOTO yUeHWYeCcKOoro
9KCTepUMeHTa, BKJ/IIOUAIolero (pOHTa/lbHble YyueHWUeCKHe OIbIThl [pU
M3y4eHUU HOBOTO MaTepHasa, JlabopaTopHbie paboThl U paboThl MPAaKTUKyMa.
[Ipy 3TOM BO3MOXKHBI /IBa Criocoba peanu3aiuu (U3MYeCKOro MpakThukyma. B
TIepBOM CJiyuyae MPAKTUKyM MPOBOAUTCs b0 B KoHie 10 u 11 kmaccos, mbo
1oc/ie TIepBOr0 M BTOPOTO TMOMYTOAWM B KaXKAOM W3 3TUX K/IaccoB. BTopoit
croco0 — 3TO uHTerpaiys paboT MpakTUKyMa B CUCTeMY JIabopaTOpHBIX pabor,
KOTOpbIe TPOBOASATCS B TIpoliecce M3yueHUs pasziesia (Temsel). [Ipu 3ToMm mof
paboTamMu MpakTUKyMa TIOHUMAaeTCsl CAMOCTOSITe/IbHOe UCC/ieloBaHie, KOTOpOe
TIPOBOZIUTCS TI0 PYKOBOZICTBY CBEPHYTOro, 060011[éHHOr0 BH/a 6e3 moiiaroBoi
WHCTPYKIUH.

B mporpamme mo ¢u3MKe CHCTeMa Y4YeHMUeCKOTO SKCIIePUMEHTa,
nabopaTopHbIX paboT U TIpaKTUKyMa TpeZicTaB/ieHa e[uHbIM TrepeuHeM. Bbioop
TeMAaTUKU [IJIsl 3TUX BUJIOB YUEeHUUeCKUX MPAKTUUeCKUX paboT OCyIIecTB/sIeTCs
yuyacTHMKaMyd o0pa3oBaTelbHOrO TIpOljecca HWCXOoAs U3  0ocobeHHOCTeln
TOYPOYHOTO TJIAaHUPOBAaHUSI W OCHallleHus1 KabuHeTa ¢usuku. [Ipu 3TOM
obecrieurBaeTCst OB/ajieHre 00y4Yarol[MHUCS YMEHUSIMU TPOBOJUTH TIPsSIMbie U
KOCBEHHbIe U3MepeHUs], UCCIe[JOBaHMSI 3aBUCUMOCTelN (hM3NUeCKUX BeTUUYUH U
TIOCTAaHOBKY OIIBITOB I10 TIPOBEPKe Mpe/JI0yKeHHbIX TUTIOTe3.

Bosbilioe BHUMaHUe y/e/sieTCs PelleHHI0 PACYETHBIX U KaueCTBEHHBIX
3azau. [1py 3TOM /1 pacuéTHBIX 3a/iay TIPUOPUTETOM SIBJISIFOTCS 3a/lauM C SIBHO
33/laHHOM W HEsIBHO 3a/laHHOM  (PU3UUEeCKOM MO/ie/iblo, T103BOJISIIOLIYE
TIPUMEHSITh M3y4YeHHbIe 3aKOHbl M 3aKOHOMEPHOCTM KaK W3 OJHOTO pa3jena
Kypca, TaK W WHTErpupys TpUMeHeHWe 3HaHWW W3 pa3HbIX pa3szesnoB. [lis
KaueCTBEHHBIX 3aau MIPUOPUTETOM SIBJISTFOTCS 3a/laHust Ha
o0bsicHeHUe/TIpeficka3aHue TPOTeKaHusl (M3NYeCKUX SIBJIEHUM U TPOLIeCCOB B
OKpY>Kalolllel >Ku3HH, TpeOytolire BbiOOpa (hH3UUecKol MOJenu Ji/isi CUTYaruu
MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu c TpeboBanusimu Pr'OC COO K MaTepuasbHO-
TeXHUUeCKOMY obecriedeHUI0 yueOHOTO Tpoiiecca Kypc Ghu3nKu yriybaéHHOTro
YPOBHSI Ha YpOBHe cpefgHero o0ilero o0Opa3oBaHHsl [JO/DKEH H3ydaTbCsi B
yC/IOBUSIX TIpeIMETHOTO KaOuHeTa. B kabOuHeTe GH3UKK [JO/DKHO OBITh



HeobxoguMoe JslabopaTopHoe 006O0pyAOBaHWe Jis BHITIOJHEHWS YKa3aHHBIX B
nporpamMme 10 (U3MKe yueHUUeCKHX OIbITOB, JlabopaTopHbIX paboT u pabot
TIPAKTUKyMa, a Takxe [eMOHCTpal[MOHHOe 060py/i0BaHue.

HemoHcTpaliioHHOe o0opyoBaHue (OpPMUPYeTCs B COOTBETCTBUU C
TIPUHLIUTIOM MWHUMAAbHOW [TOCTAaTOYHOCTH U 00ecrieurBaeT ITOCTAHOBKY
TIePeUrC/IeHHbIX B TIpOrpaMMe 1o (U3WKe KIHOUEBBIX JeMOHCTPALANA /s
WCC/IeJOBaHUSI M3yuaeMbIX sIBJIEHWW W  TIPOL[ECCOB, SMITMPUUECKUX U
¢dbyHIaMeHTabHbIX 3aKOHOB, X TeXHUUYECKUX TTPUMeHeHUH.

JlabopaTopHoe o0OpyZOBaHHE [/ YUeHHUECKHX ITPAKTUUeCKUX paboT
dbopMUpyeTcsi B BUle TEMAaTUUECKHUX KOMITJIEKTOB U 00ecrieurBaeTCsl B pacuére
OJTHOTO KOMIIZIeKTa Ha [JByX oOydvaromuxcsa. TemMaTHueckre KOMIUIEKThI
nabopaTopHOro 000PYIOBaHHS [O/DKHBI OBITH TIOCTPOEHBI Ha KOMIIJIEKCHOM
WCTI0/Tb30BaHUY aHAJIOTOBBIX U I[MGPOBLIX TTPUOOPOB, a TaKKe KOMITbIOTePHBIX
WM3MepHUTE/IbHBIX CUCTEM B BH/Ie ITUGPOBLIX 1abopaTopuid.

OCHOBHBIMH TIeJIIMU HW3y4eHust (GU3UKH B 00ITIeM 00pa30BaHUH SIB/ISIFOTCS:

dbopMUpoBaHWe WHTepeca W CTpeM/eHus OOydYaromuxcs K HayuHOMY
W3yUeHUI0 TIpUPOJbl, pa3BUTHE WX WHTE/UIEKTyalbHbIX U TBOPYECKHUX
CII0COOHOCTe;

pa3BUTHE TIPe/ICTaB/IeHUM 0 HayUYHOM METO/ie TTI03HaHUsI U (hOpMHpPOBaHHe
HCC/Ie/JOBATe/TbCKOTO OTHOIIIEHHS K OKPY KaIOII[UM SIBJIEHUSIM;

¢bopMHpOBaHWe HAy4YHOTO MHDPOBO33peHHsI KaK pe3yJ/ibTaTa W3yueHHs
OCHOB CTPOEeHHs MaTepuu U (PyHZaMeHTaIbHBIX 3aKOHOB (PU3UKY;

dbopMupoBaHUe yMeHHN OOBSCHATbL SIBJIEHUS C  HCI0J/Ib30BaHHEM
(bU3MUeCKUX 3HAHUM U HayUHBIX JI0Ka3aTe/TbCTB;

dbopMUpoBaHUe TIpe/CTaBAeHUA O PO/ (DU3UKH [T Pa3BUTHSA APYTUX
eCTeCTBeHHbIX HayK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHe  TIpeJCTaB/ieHui O  BO3MOXHBIX  cdepax  Oyayieit
rnpodeCCUOHA/ILHOU  JleSITe/TIbHOCTH, CBSI3aHHbIX C (DU3WMKOW, MOArOTOBKA K
JayibHeuIeMy 00yueHH’I0 B 3TOM HarlpaB/IeHHH.

HMocTmwkeHue 3TUX 1jesieli obecrieunBaeTCs pellieHreM CIeYOLUX 3a/au B
ripoliecce u3yueHus Kypca (13K Ha YPOBHe cpe/iHero o01iiero obpa3oBaHUs:

npuobpeTeHrWe  CHACTeMbl ~ 3HaHWM 00  oOmmx  u3HMUeckux
3aKOHOMEDHOCTSIX, 3aKOHaX, TeOpHsX, BK/IOUasi MeXaHUKY, MOJIEKY/SPHYIO
(U3KKY, 3/1eKTPOJMHAMUKY, KBAHTOBYIO (PU3UKY U 3/IeMeHThI aCTPO(MU3HKY;

dbopMUpoBaHWe yYMeHWH TPUMEHSITh TeOopeTHUecKue 3HaHus IS
00BsicHeHUsT GU3NUECKUX SIBJIEHUM B TIPUPO/ie U AJIsA TIPUHATHS TIPaKTUUeCKAX
pelleHr B MOBCEHEBHOW JKU3HU;



OCBOeHUEe CIOCOOOB pellleHHs] pa3MuUHBIX 33/jau C $IBHO 3aJaHHOM
¢bur3nuecKoil MoJeNblo, 3a/ay, Mopa3yMeBaroluX CaMOCTOsITeIbHOe CO3/laHre
dbu3ruecko Mozienu, aJeKBaTHOM YCJIOBUSM 3aZlaud, B TOM uUMC/e 3afay
VH)KeHEePHOI0 XapaKTepa;

NoHMMaHue GU3UUeCKUX OCHOB W TIPUHIIMIOB [IeHCTBUSI TeXHUUECKUX
YCTPOMCTB ¥ TEXHOJIOTMYEeCKUX IPOLIeCCOB, WX BIUSHUS HAa OKPY’KArOLYHO
cpeny;

OBJ/IaJleHMe MEeTO/laMU CaMOCTOSITEJIbHOTO TJIAHUPOBAaHUS W MPOBeJEHUs
(U3MUeCcKUX SKCIepUMEHTOB, aHaluW3a W UWHTeprnpeTalyd WHGOpMaLuH,
onpejeneHus JOCTOBEPHOCTHU MOTYYEHHOTO pe3yJ/IbTarTa;

CO3/JjaHMe YCJIOBUM [JI1 Pa3BUTHSL YMEHUM TTPOEKTHO-UCCIIe0BaTeNbCKOM,
TBOPUYECKOU JIeITeTbHOCTH;

pa3BuUTHe WUHTepeca K cdepaM TmpodeccuoHalbHOM [JesATe/IbHOCTH,
CBSI3aHHOU C (PU3UKOM.

B coorBerctBuu c TpeboBaHusMu ®I'OC COO yriy6néHHBIA YPOBEHb
u3yueHuss yudeOHoro mipeiMera «®PHU3MKa» Ha ypOBHE CpeAHero o0Iiero
obpa3oBaHus BbIOMpAeTCS OOYUYAIOIMIMMHMCS, TIAHUPYIOIMIMMH TTPO/IO/DKEHHE
o0Opa30BaHMs 10 CHELUATEHOCTAM (PU3UKO-TeXHUUYECKOTO TTPOdUIIS.

Ha wusyuenue ¢u3vku (yriyO/€HHBIM YpOBEeHb) Ha YpPOBHE CpeHETro
obiriero obpasoBanus otBoguTcs 340 yacos: B 10 Kmacce — 170 vacoB (5 yacoB
B HeJlent0), B 11 kacce — 170 yacoB (5 4acoB B HejieJto).

[Tpennaraemeiii B TiporpamMme 1o (u3uKe rMepedeHb 1abOpaTOpHBIX U
MPAKTUUeCKUX paboT sBJsSeTCS peKOMEeHAOBAaHHBIM, YUUTe/b [eflaeT BbIOOp
TIpOBe/leHUs1 71abopaTOpHBIX PabOT W OMBITOB C YUETOM HWHAWBUIYATbHBIX
0COOeHHOCTeH o0yJaro1uXxcs.



COJEPXAHUE OBYUEHUSA
10 K/TACC

Pa3gen 1. HayuHbliii MeTO/] MO3HAHUA MPUPO/bI.

dusrka — (QyHAaMeHTanbHasi Hayka O mnpupofe. HayuHbli MeTon
TI03HaHUS U MeTO/ibl UCC/Ie/IOBaHUS (PU3NUECKUX SIBJIEHUM.

OKCITIepUMeHT U TeopHs B Tpoliecce TO3HaHUS NpUpo/ibl. HabmoaeHnve u
3KCIIePUMEHT B (hU3MKe.

Criocob6bl m3MepeHuss (GU3NUECKUX BeJWUMH (aHA/IOTOBbIE W IM(GPOBBIE
H3MepHUTe/bHbIe PUO0PHI, KOMITbIOTEPHBIE JaTUUKOBLIE CCTEMBI).

[MTorpemrHocT W3MepeHWM (u3nMUeckux BenuunH (abcosoTHas U
OTHOCHTe/IbHas).

MogenvpoBanue (U3MUYECKHX $SIBJIEGHWA W TIPOLIeCCOB (MaTepuasibHast
TOUKa, abCOMIOTHO TBEpJOe Teslo, HWjea/lbHas >XUAKOCTb, WJeasbHbIN ras3,
TOUeuHbIM 3apsif). ['unores3a. dusuyeckuii 3akK0H, FPAHULbI €TI0 TIPUMEHUMOCTH.
dusnyeckas Teopus.

Ponb 1 MecTo (pu3UKK B (HOPMUPOBAHUM COBPEMEHHOW HAay4YHON KapTUHbI
MUPA, B MPAKTUYECKOU [1eATeIbHOCTH JIFOZEM.

Yuenuueckutl 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

M3mepeHre Cubl TOKAa W HampsDKeHUs] B 1IeMU TIOCTOSIHHOTO TOKa IpHU
TIOMOIIIY aHAJIOTOBBIX U L[H(POBBIX U3MEPUTETBHBIX IPHOOPOB.

3HaKOMCTBO C 1(dpoBoii 1aboparopueti 1o pusmke. [IprMepsl 3MepeHUs
(hr3MUeCcKUX BeJIMUKH TIPU MOMOIIU KOMIbIOTEPHBIX JaTUUKOB.

Pa3pen 2. MexaHHKa.

Tema 1. Kunemamuka.

MexaHuueckoe ABkeHHe. OTHOCUTE/ILHOCTh MEXaHUUECKOTO JIBV)KEHUSI.
Cucrema oTcyéra.

[Tpsimasi u obpaTHas 3a/laull MeXaHUKHU.

Paguyc-BeKTOp MaTepuajbHOM TOUKHU, ero TIPOeKIIMM Ha OCU CHUCTEeMbI
KOOpAMHAT. TpaekTopus.

[TepemeliieHre, CKOPOCTb (CpeAHsisi CKOPOCTb, MFHOBEHHasi CKOPOCTh) U
yCKOpeHUe MaTepuaibHOW TOUKH, UX TMPOEKIIMM Ha OCU CUCTeMbl KOOp/JWHAT.
Cro>xeHHe repeMelLeHr! U CI0)KeHHe CKOPOCTEH.

PaBHOMepHOe ¥  paBHOYCKOPEHHOE  MPSIMOJIMHEWHOE  [IBU)KEHUe.
3aBUCUMOCTh KOOp/IMHAT, CKOPOCTH, YCKOPEHHUsI U TyTH MaTepuajbHOW TOYKHU
OT BpeMeHU U UX rpaduku.



CBobojHoe TajieHre. Y CKOpeHWe CBOOOHOTO MajleHusi. JIBrbkeHre Tea,
OpollIeHHOTO TI0/l YI7IOM K TOPH30HTY. 3aBUCHMOCTh KOOP/JMHAT, CKOPOCTH U
YCKOPEeHUsI MaTepUaibHOM TOUKU OT BDEMEHU U UX IPa(UKHU.

KpuBonuHeiiHOe [JBWKeHHe. [IBwkeHWe MaTepyuaJbHOM TOYKM 1O
OKDY’>KHOCTHU. YTJIOBasi U JIMHelHasi CKOpocThb. [lepuos 1 yactota obpaiijeHus.
LleHTpocTpemMuTe/ibHOE (HOpPMa/bHOE), KacaTelbHOe (TaHTeHI[MalbHOe) W
MOJIHOe YCKOpeHHe MaTepuaabHOW TOUKH.

TexHuueckre yCTPOMCTBA M TEXHOJIOTMUECKHEe TMPOLeCChl: CIUAOMETP,
JIBIDKeHHWE CHapsiioB, LielHble, IlecTepéHuYaTble W peMEHHble Tiepejauw,
CKOPOCTHBIE JIU(PTBHI.

demoncmpayuu.

Mogenb CUCTEMBbI ~ OTCUéTa, WUTIOCTpaLUSi ~ KWHEMaTUUeCKUX
XapaKTePUCTUK JABUKEHUS.

Crioco0bI MiccieJOBaHUS IBYPKEHUH.

WnnmocTpauuss TipefielbHOTO 1Mepexoja U UW3MepeHue MIHOBEHHOM
CKOPOCTH.

[Tpeobpa3oBaHue ABW)KeHHUH C UCITOb30BaHUEM MeXaHU3MOB.

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

Habsro/ieHre JBWO>KeHUsI Tejla, OPOIIEHHOTO T/ YIJIOM K TOPU30HTY H
TOPU30HTA/IBHO.

HaripaBiieHre CKOPOCTH TIPU [IBUYKEHUU T10 OKPY>KHOCTH.

[Tpeobpa3oBaHue yrioBOi CKOPOCTH B PeIlyKTOpe.

CpaBHeHMe MyTeM, TPaeKTOPUM, CKOPOCTeN [JBWKEHUSI OHOTO U TOTO ’Ke
Tejla B pa3HbIX CUCTeMaxX OTCUéTa.

YueHuueckutl 3kchepumeHm, 1a60pamopHble padombl, NPAKMUKYM.

N3yueHne HepaBHOMEDHOTO [BWXXEHUS C Le/bl0  OnpefeseHust
MTHOBEHHOW CKOPOCTH.

V3mepeHve yCKOpeHUsI TIpU MPSIMOJMHEMHOM  pPaBHOYCKOPEHHOM
JIBWDKEHUWH T10 HaK/IOHHOM TIJTIOCKOCTH.

VccnenoBaHve 3aBUCMMOCTH TyTH OT BpeMEHM MNPU PaBHOYCKOPEHHOM
JIBUDKEHUU.

M3mepeHre  yckopeHWss — CBOOoAHOTO  TmajieHusi  (peKOMeH0BaHO
WCTI0/Ib30BaHKe [1(poBoii 1abopaTopun).

W3yueHue [ABWKEHUS Tea, OpOIIEHHOTO TOpPHU30HTANLHO. [IpoBepka
TUTIOTe3bl O MPSIMOM TPOMOPLIMOHATIBHOU 3aBUCHMOCTU MEXY JaTbHOCTBIO
T10/16Ta ¥ HaYa/IbHOW CKOPOCTBIO Tesla.

N3yueHne OBWKeHUS Tefla MO OKPY>KHOCTHM C MOCTOSHHOW MO MOZYJIHO
CKOPOCTBIO.



WccnenoBanvie  3aBUCUMOCTU  Tepuofia  oOpallieHHsi  KOHUYeCKOTO
MasiTHUKA OT ero rapaMeTpoB.

Tema 2. Junamuka.

[TepBbili 3aKkOH HbroTOHa. VHepijuanbHble cucTeMbl OTcuéta. [TpuHLMNI
OTHOCUTE/IbHOCTH lanunes. HeunepuuanbHble CUCTEMBI OTCYéTa
(oripeseneHve, IpUMEDSI).

Macca tena. Cua. [TpyHLMI CyTieprio3UL[u CUJI.

BTtopoii 3akoH HeloTOHa /1/11 MaTepuaibHOM TOUKH.

Tpetuii 3ak0H HbIOTOHA /17151 MaTeprabHbIX TOYEK.

3aKOH BCEMHUDHOIO TSTOTeHUsl. OKBHUBAJIEHTHOCTb TDAaBUTAl[MOHHOW U
VIHEPTHOW MacChl.

Cuna TspKeCTH. 3aBUCUMOCTh YCKOpPeHUs1 CBOOOZHOTO TMaJileHusi OT BbICOThI
HaJi TOBEPXHOCTBIO TJIaHeTbl W OT reorpadyyeckor IUPOTHL [IBr>KeHUe
HeOeCcHbIX Te/l W WX CHYTHUKOB. 3akoHbl Keriepa. IlepBasi KocMuyeckas
CKOpOCTB.

Cuna ympyroctu. 3akoH I'yka. Bec Tesma. Bec Tesna, ABWXKylLLerocsi c
YCKOpPEeHHEeM.

Cuna tpenus. Cyxoe TpeHue. Cujia TpeHHsS CKOJIb)KEHUSI M CUjla TPeHUs
nokos. Koadpduupment tpenus. Cuia CONpOTHB/IEHUs] MPU ABWKEHUU Tejla B
JKUIKOCTU UM Tase, e€é 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIbHOTO [IBUKEHUS.

Hasnenue. I'napocratuyeckoe gasyeHue. Cuna Apxumesa.

TexHrWueckue yCTPOMCTBA U TEXHOJIOTUUECKHEe TIPOLIeCChl: MOALLIUITHUKH,
JIBJKEHME MCKYCCTBEHHBIX CITyTHUKOB.

demoncmpayuu.

HabOsrofieHre OBWKEHHS TeJl B HHEPLHUAIbHBIX M HeWHepPIHa/IbHBIX
CHCTeMax OTCUETa.

[IpUHLUIT OTHOCUTE/IbHOCTH.

KaueHue AByX LWIMH/POB WM IIapOB Pa3HOM MacChl C OJWMHAKOBBLIM
YCKOPEeHUeM OTHOCUTE/IbHO HeMHepLMaIbHOW CUCTEeMbI OTCUETA.

CpaBHeHHe paBHOJEMCTBYIOIIEM TPUJIOKEHHbIX K Teay CUld  C
NIpOU3BeJleHMeM MacChl Tejla Ha ero YCKOpeHHWe B MHepLMa/JbHOM CUCTEME
OTCuéTa.

PaBeHCTBO CWJI, BO3HUKAIOLUX B pe3y/ibTaTe B3aUMO/|eHMCTBUS TeJl.

M3mepeHrie Macc Mo B3aUMO/IeHCTBHUIO.

HesecomocTs.

Bec TeJsia ripyu yCKOPeHHOM MOAbEME U MaleHUN.

LleHTpOGEKHbBIE MEXaHU3MBI.

CpaBHeHHe CUJT TPeHUS TTOKOS,, KaUeHHUs U CKOJIbKEeHUSI.



Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

3mMepeHre paBHOJAEWUCTBYIOIEM CUJI TIpU [JBIWDKEHWM Opycka 10
HaKJIOHHOW MJIOCKOCTH.

[TpoBepka TUIOTe3bl O HE3aBUCMMOCTH BpeMeHHU [ABW)KeHHs Opycka 1o
HAKJIOHHOW MJIOCKOCTU Ha 3aJjJaHHOe PacCTOsTHHE OT ero MaccChl.

WccnenoBaHre 3aBUCMMOCTU CUJT YIIPYTOCTH, BO3HUKAIOIUX B MIPYKUHE U
pe3nHoBOM obpa3sije, OT UX AedopMaliii.

M3yuyeHue ABWKEHUS] CUCTEMbI TeJ, CBSI3aHHBIX HUTHIO, MEPEKUHYTOU
yepe3 JIETKUM OJI0K.

N3mepenve  ko3(h@uijieHTa  TpeHUsT 1O  BeJMYMHE  YIJIOBOTO
Ko3(pdurmenTa 3aBucuMocty Frp(N).

WccnenoBaHue [BWKeHUsI Opycka T10 HAaKJIOHHOW TIJIOCKOCTH C
riepeMeHHbIM KO3 (ULIMEHTOM TPeHUS.

M3yueHue [IBW>KeHHUs IPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meép0oozo mea.

AbcosoTHO TBEpOe Teno. [TocTymaTesibHOe W BpalljaTelbHOE ABH>KEHHE
TBEpAOro Tejsa. MOMEHT Cu/Ibl OTHOCUTE/BHO OCH BpalljeHus. Ilneuo cussbl.
Cro>xeHUe CUJl, IPUIOXKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Terna.

Y csi0BYs paBHOBeCHs TBEPAOTrO Tesla.

YcToliunBoe, HeYyCTOMUNBOE, 6e3pa3TMuHOe paBHOBECHE.

TexHUUeckre yCTPOWCTBA M TeXHOJIOTMUECKUe TIPOLIeCChl: KPOHILTElH,
CTPOUWTE/IbHBIM KPaH, pelléTuaTbie KOHCTPYKLIUU.

demoncmpayuu.

Y cioBus paBHOBeCHs.

Bubl paBHOBecus.

Yuenuueckutl 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

WccnegoBaHve yC/lOBHKM paBHOBECUSI TBEDPJAOrO Tejla, MUMEHIIEro O0Ch
BpallleHUs.

KoHcTpyrpoBaHye KPOHILTEWMHOB U PaCUéT CUJT yIIPYTOCTH.

M3yueHne yCTOMUMBOCTU TBEPAOIO TeJla, UMEOIero ioljajib OfopHI.

Tema 4. 3aKOHbI COXpAHEeHUsI 8 MeXAHUKe.

NMnysibC mMaTepuaibHOM TOUYKH, CACTEMbl MaTepUaabHbIX TOuek. LleHTp
MacC CUCTeMbI MaTepHa/ibHbIX TOUeK. TeopeMa 0O JBU)KEHUM LjeHTpa Macc.

VMITyibC CUJIBI U U3MEHEHVEe UMITYJIbCa Tea.

3aKOH COXpaHeHUs UMITyJIbCa.

PeakTuBHOe BUXKEHMe.

MowmeHT ummnyJ/ibca MaTepuasbHOW TOUKM. [IpefcTaBieHne o coxpaHeHUH
MOMEHTa UMITYyJIbCa B LIeHTPaIbHbIX MOJISIX.



PaboTa cwibl Ha MajJioM M Ha KOHEUHOM IepeMelrieHnd. ['paduueckoe
nipe/icTaB/ieHre PabOThI CUJIBI.

MOILLIHOCTb CUJIBI.

KuHeTnyeckasi SHeprusi MaTepuaabHON TOUku. Teopema 00 M3MeHeHUU
KWHETUYeCKOU SHepruyd MaTepuajibHOU TOUKH.

[ToTeHLMa/bHBIE W HEMOTeHLUalbHble CU/bl. [loTeHI[Ma/sbHas SHeprusl.
[ToTeHuManbHas SHeprust yIIPYTO nehopMUpOBaHHOM TIPY>KUHBI.
[loTeHuManbHas SHEPruss Teja B OAHOPOJHOM TI'PaBUTALIMOHHOM IIOJI€.
[ToTeHLManbHast 5HeEPrys Tejla B IPaBUTALMOHHOM I10Jie OZHOPOZAHOTO Iapa
(BHyTpM UM BHe Iapa). Bropas KocMuueckasi CKOpPOCTb. TpeTbsi KOCMUUeCKast
CKOpOCTb.

Cesi3b pabOThl HENOTEHIMATBHBIX CHI C W3MeHeHHeM MeXaHUueCKoun
SHEPTrUM CUCTeMBbI Tesl. 3aKOH COXPaHeHUs] MeXaHUYeCKOU SHEepruu.

Yripyrve v Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHy/ A/si ufeanbHOM >KUJKOCTH Kak CJie[ICTBUE 3aKOHa
COXpaHeHUsT MeXaHUUeCKOU SHEepPryu.

TexHWueckue yCTPOMCTBA M TEXHOJIOTUYECKHE TIPOLeCChl: [BUXKEHHe
pakeT, BOJOMET, KOMED, MPY>KUHHbIN MUCTOJIeT, TUPOCKOI, (PUrypHOe KaTaHue
Ha KOHbKax.

demoncmpayuu.

3aKOH COXpaHeHUsI UMITYJIbCa.

PeakTrBHOE [IBH)KEHUe.

V3mepeHre MOLLIHOCTU CHUJIBI.

i3MeHeHVe SHEPTUHU TeJia TIPU COBEPIIIeHHUH padOThI.

B3avMHbIe TipeBpalljeHrsT KWUHETUUECKOW U TIOTeHLUA/IbHOW SHEPTUi TIpu
[IeCTBUY Ha TeJI0 CUJIbI TSPKECTU U CUJIbl YIIPYTOCTH.

CoxpaHeHHe 3Hepryuu Npy CBOOOAHOM Ta/IeHHUH.

YuenuuecKuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

V3mepeHure nMIyJibCa Tesia Mo TOPMO3HOMY Iy TH.

i3MepeHHe CU/BI TSITH, CKOPOCTH MOJIENA 3JIEKTPOMOOHIIS U MOIIJHOCTH
CUJIbI TSTH.

CpaBHeHHe U3MeHeHUsT UMITYJIbCa TeJla C UMITYJIbCOM CUJIBI.

VccnenoBaHye coXpaHeHHs UMITyJIbCa TIPU YIIPYTOM B3aUMO/IEUCTBUU.

M3mMepeHrie KWHETUUECKOW SHEPTUU TeJla 0 TOPMO3HOMY ITyTH.

CpaBHeHHe W3MeHEeHHS TIOTeHI[Ma/bHOW SHEepruM TPY>KUHbI C paboToit
CWJTbI TPEHUS.

Omnpenenenrie pabOThI CHIbI TPEHHUS MPH ABMKEHUM TeJa 10 HaK/IOHHOMN
TJIOCKOCTH.



Pa3pen 3. MonekynsapHas (pu3uKa ¥ TepMOJUHAMHUKA.

Tema 1. OcHO6bI MO/1€KY/IAPHO-KUHeMu4eCcKoll meopuu.

OcHOBHBIE MOJIOXKEHUsI MOJIeKYy/IsIpHO-KMHeThueckor Teopun (MKT), ux
onbiTHOe oOocHOBaHWe. [Iuddysusa. BpoyHOBcKoe aABMXeHHe. XapakTep
JIBW)KEHUSI M B3aWMOJIEWCTBUSI YaCTHL| BelecTBa. Mozenu CTpOeHusl ras3os,
JKUAKOCTel U TBEPABIX TeJl U 00bsCHEeHHEe CBOMCTB BeIl[eCTBa Ha OCHOBE 3THX
Mojener. Macca u pa3mepbl MoJiekysa (atroMoB). KoimuecTBO BellleCTBa.
[TocTosinHas ABorazpo.

TerioBoe paBHOBecue. TemriepaTypa U criocobbl eé mamepenus. Illkasna
Temrneparyp Llenbcus.

Mogens wuzeanbHOr0 rasa B MOJEKY/ISPHO-KUHETUUECKOW TeOpUH:
YaCTULbI Fa3a JBWKYTCS XaOTUUYECKH U He B3aUMO/IeHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akOHBL. YpaBHeHHe MeH/eneeBa—Kamnetipona. A6cosioTHas
TeMriepaTypa (mkana temnepatryp KenbBuHa). 3akoH [lanbroHa. M30omporecchl
B HJeaJlbHOM Ta3e C IIOCTOSSHHbIM KOJMUeCTBOM BelecTBa. ['padpuueckoe
TIpe/iCTaB/ieHe W30TIPOLIeCCOB: U30TepMa, U30X0pa, u3obapa.

CBsA3b MexXJy [JaBjieHMeM U CpeAHeld KHWHEeTHYeCKOWM SHeprueu
MOCTYIaTe/IbHOTO TEeIJIOBOTO ABW)KEHUS MOJIEKY/T UealbHOrOo ra3a (OCHOBHOE
ypaBHEHUE MOJIEKY/ISIPHO-KMHEeTUUeCKOW TeOPHH H/lea/IbHOTO rasa).

Ces3b abCOJIIOTHOM TeMIiepaTypbl TEePMOAWHAMUUECKOM CHUCTeMBI CO
cpeJHer KUHETUUEeCKOW SHeprueM IOCTYIaTebHOr0 TeIJIOBOrO ABMI)KEHUS eé
yacTul].

TexHuueckre YCTPOWCTBA M TeXHOJOrMYeCcKue TIPOLIeCChl: TepMOMeT],
GapomeTp, MmosiyueHrue HaHOMaTepHasoB.

demoncmpayuu.

Mopenu IBU>XeHWs YaCTHL] BeleCTBa.

Mogenb 6pPOyHOBCKOTO JBUKEHMUS.

Bu/Ie0posvK C 3amMChI0 peaibHOro OPOYHOBCKOTO /IBHKEHUSI.

Ouddysust KUIKOCTEN.

Mogesns ornbita LITepHa.

[IpuTspKeHrie MOJIeKY/I.

Mogeny KpycTauyinueCKUX peréTok.

HabnroieHue u ucciieiloBaHue W30TPOLIECCOB.

YueHuuecKutl 3KcnepumeHm, AabopamopHbie padbombl, NPAKMUKyM.

VccnemoBaHue Tipoliecca YCTaHOBJIEHMSI TEIUVIOBOIO pPaBHOBECHS TPU
TeTI000MeHe MeXTy TOpsTUelt 1 X0JI0THOW BOZOM.

M3yueHne M30TePMHUYECKOro Tporecca (PeKOMeHZ0BaHO HCII0/Ib30BaHUe
111poBoii 1abopaTopumn).



M3yueHure ©30XOPHOIO IpoLiecca.

3yueHre n306apHOro Ipoijecca.

IIpoBepka ypaBHeHUs1 COCTOSTHHS.

Tema 2. Tepmoounamuka. Tennoeble MAwIuHbL.

TepmoguHamuueckass (T][]) cucrtema. 3afaHWe BHEILIHUX YCAOBUW [IJIS1
TepMOJVMHAMUUECKOM CUCTeMbl. BHelllHWe W BHYTpeHHHE IlapaMeTphl.
[TapameTpbl TepMOJAWHAMUUYECKOW CUCTEMbI KaK CpeJlHHMe 3HaueHWsl BeJIMUMH,
OMMCBIBAOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHe.

HyneBoe Hauano TtepMoauHaMuKy. (CamMONpOW3BO/IbHAA —pesakcanus
TepMOJMHAMUUECKOM CUCTeMbI K TEMJIOBOMY PaBHOBECHIO.

Mopenbs uWJeaqbHOrO0 ra3a B TepMO/JMHAMUKE — CHUCTeMa YpaBHEHWMU:
ypaBHeHHe MeHenieeBa—KiiarielipoHa U BbIpakeHHe [1Ji BHYTPEHHEU SHePTrUm.
YcnoBuss TNPpUMEHUMOCTHM 3TOM MOJe/M: HU3Kas KOHLEHTpalus YacTHll,
BBICOKME TeMIlepaTyphl. BeipaxkeHue /11 BHYyTPeHHEM SHepPruu OJHOAaTOMHOIO
Y/iea/IbHOro rasa.

KBasucraTuueckue 1 HecTaTUueCKue MpoLecChl.

OneMmeHTapHass paboTa B TepmojuHamuKe. Bprunciienue paboThl 1O
rpaduky npoljecca Ha pV-uarpaMmme.

Terutonepejaua  Kak Croco® W3MeHEHWSI BHYTPEHHeH SHepPruu
TePMOZMHAMUUECKOM cHucTeMbl 0e3 coBepmieHuss paboTel. KoHBeKIus,
TeIJIONPOBOAHOCTb, U3/TyUeHHe.

KomuectBo TeruioThl. TerioéMKOCTb Tesjla. YJedbHas U MOJsIpHas
TeIVIOEMKOCTH BelllecTBa. YpaBHeHHWe Maliepa. YaenbHasi TersioTa CrOpaHUsi
TOoruTMBa. PacuéT KosmuecTBa TEIUIOTHI TPH Terioriepenade. IToHsTtue 06
asinabaTHOM TIpo1iecce.

[lepBbli 3aKOH TepMOAWHAMUKU. BHyTpeHHsia 3Heprusi. KoamuecTBo
TETUVIOTBI W paboTa Kak Mepbl U3MeHeHWs BHYTPeHHel SHepruu
TepMOJJMHAMUU€eCKON CUCTEMBI.

BTopoii 3akOH TepMOAWHAaMWKHU /i PaBHOBECHBIX IIPOLIECCOB: Yepe3
33/laHHOEe paBHOBECHOE COCTOSTHHE TepMOJVMHAMUYEeCKOW CHUCTeMbl MPOXOUT
eIMHCTBeHHas afiriabaTta. AGco/itoTHasI TemriepaTypa.

BTopoii 3aKOH TepMOAWHaMWKU [/ HEpPaBHOBECHBIX MPOLIECCOB:
HEBO3MO)KHO Tepe/iaTh TeIIOTy OT 6osiee X0JI0JHOTO Teja K 0ojiee HarpeToMy
6e3 komrneHcaruu (Knaysuyc). HeobpaTuMoCTb TIPUPOHBIX TIPOL[€CCOB.

[TpuHLMIIEI feHCcTBUA TeryIoBbIX MatuH. KII1/I.

MakcumaneHoe 3HaueHue KII/I. 1k KapHo.

OKOJIOTUYeCKWe  acCrleKThl HWCIMO/b30BaHUs  TEIUVIOBBIX  JIBUTaTeseu.
TennoBoe 3arpsi3HeHUe OKPY>KaroLei CpeJbl.



TexHrUUuecKue yCTpPOMCTBA U TE€XHOJIOTMYECKUE TMPOLeCChl: XOJO0AUIbHUK,
KOHZWIIMOHED, IW3e/bHBbIA U KapOropaTOpHBIA [JBUraTe/d, MapoBas TypOuHa,
TOTyueHWe CBEPXHU3KUX TeMIepaTyp, YTWIHW3alus «TeIIOBbIX» OTXOZO0B C
WCII0/Ib30BaHKeM TeIJIOBOTO Hacoca, YTHUIW3alus OMOoopraHruueckoro TOT/IMBa
[J1s1 BEIDaOOTKM «TeTyIOBON» U 3/IEKTPOIHEPTUH.

emoncmpayuu.

3MeHeHre TemIiepaTyphbl TPy auabaTHyeckoM paclliipeHUH.

BosayliiHoe OrHuso.

CpaBHeHHe y/ieNTbHbIX TeIVIOEMKOCTEH BelleCTB.

Crioco0bl M3MeHeHUsI BHYTPeHHeH SHepIuu.

W ccnenoanue aguabaTHOTO Mporiecca.

KommnbroTepHbie MOJ@/M TeIJIOBBIX IBUTATeJIeNn.

Yuenuueckutl 3kcnepumeHm, 1a60pamopHbie pabombl, NPAKMUKYM.

V3mepeHue yielbHOU TEMI0EMKOCTH.

WccnemoBanue mporjecca OCTbIBaHUS BellecTBa.

W ccnenoanue aguabaTHOTO Mporiecca.

M3yueHne B3aMMOCBSA3W SHEPrUY MeXMOJIEKYJIIPHOTO B3aUMOJENCTBUSI U
TeMIIepaTypbl KATIEHUS KUJKOCTEN.

Tema 3. Azpezamubie cocmosiHusi geujecmea. da3zoeble nepexoobil.

[Tapoobpa3oBanre W KoHAeHcarus. VcrmapeHue u KurieHue. ¥Y7e/bHast
TeTI0Ta MapooOpa30BaHusI.

HacbljeHHble ¥ HeHachIl[eHHble Tapbl. KauecTBeHHast 3aBUCUMOCThb
IUVIOTHOCTM W [IABJ€HWA HACBILIEHHOrO TMapa OT TemmepaTypbl, UX
HE3aBUCUMOCTh OT 00BbEMa HaCBII[EHHOTO Tlapa. 3aBUCHMOCTh TeMITepPaTyphbl
KUTIEeHUS OT JjaBJIeHUsI B XKUJKOCTU.

Bia)KHOCTE Bo3/yxa. AOCOMIOTHAs M OTHOCHTE/TbHAST BJIXKHOCTb.

Teépaoe Teno. Kpucrammmueckue U amopdHble Teja. AHWU30TPONUS
CBOMCTB KpUCTa/UIOB. [lnaBieHWe W KpUCTa/uM3alvs. YJelbHas TersoTa
niapieHust. Cybumariys.

Hedopmariuu TBEporo Tena. PacTsokeHue U okatue. Caur. Mopy/ib
FOnra. Ipeaen ynpyrux aedbopMaiiuid.

TerioBOe pacivpeHye KUAKOCTeH U TBEPABIX TeJl, 00bEMHOE U JIMHEeHOoe
pacipeHrde. AHrapMOHM3M TeTUIOBBIX Koyie0aHW YacCTHI] BeIljecTBa Kak
TpUYMHA TEIJIOBOTO paclliMpeHusi Tes (Ha KaueCTBEHHOM YPOBHE).

[Tpeobpa3oBaHye 3Heprun B (pa30BbIX ITepexofax.

YpaBHeHHe TeryioBoro OamaHca.



[ToBepxHOCTHOe HaTsbkeHHe. KoadduUleHT TTOBePXHOCTHOTO HATSKEeHUSI.
KanunnisgpHeie siBneHusi. [laBneHue TOJ WCKPUB/AEHHOM TOBEPXHOCTBIO
xugkoctu. @opmyna Jlamiaca.

TexHuueckue yCTPOWMCTBA M TEXHOJIOTUUECKHE TIPOLIECChI: >KUAKHeE
KPUCTaJl/Ibl, COBPEMEeHHbIe MaTepraJibl.

emoncmpayuu.

TenioBOe paciivpeHue.

CBoliCcTBa HaChILEHHBIX TTAPOB.

Kurnienne. KurieHue rpy NoHWKeHHOM [1aB/IeHUU.

V3mMepeHue CUJIbI TIOBEPXHOCTHOI'O HATS)KEHUSI.

OnbITHI C MbUIBHBIMU TJIEHKAMMU.

CmauvBaHue.

KanunnispHslie siBlIeHUsI.

Mozen HEHbFOTOHOBCKOU JKUIKOCTH.

Crioco6b1 U3MepeHUst BIa)KHOCTH.

VcciefoBaHye HarpeBaHus U IJ1aB/IeHUs] KpUCTa/I/IMYeCKOro BelecTsa.

Buapl gedopmarimii.

HabJttojeHre Masibix Aedopmariyid.

YueHuueckutl 3kcnepumeHm, 1a6opamopHbie pabonbl, NPAKMUKyM.

V3yueHune 3aKkOHOMEPHOCTeN UCIapeHust KUJKOCTEM.

V3mepeHue yaenbHOU TEMJIOTHI T1aB/I€HUS JIb/A.

V3yueHne CBOMCTB HACBHILL[EHHbIX MapOB.

M3mepeHre abCOMFOTHOM BJIAXXKHOCTH BO3[yXa M OLleHKAa MacChl TIapoOB B
TIOMeLLIeHUH.

W3mepeHre Ko3(pPuiieHTa NOBEPXHOCTHOI'O HATS)KEHHS.

N3mepenue moayns FOHra.

WccnenoBanve 3aBUCMMOCTH JedopMaliid pe3WHOBOro obpasla oT
TIPU/I0’KEHHOU K HEMY CUJIBI.

Pa3pen 4. dnekTpoguHamMuKa.

Tema 1. DnekmpuuecKoe noie.

OneKTpusaluys Tesl U eé MposBAeHus. JDJIeKTpUYecKruy 3apsn. [IBa Buja
/IEKTPUYEeCKUX 3apsifoB. IIpOBOAHWKH, [AUINEKTPUKA UM TOJIYIIPOBOJAHUKU.
OneMeHTapHbIA 37€KTPUYeCKUM 3apsf. 3aKOH COXPaHEeHWs! 3JIEKTPUUeCKOro
3apsza.

B3aumogelictBue 3apsaoB. Toueunble 3apsifbl. 3akoH KymoHa.

OnekTpuyeckoe noJje. Ero fericTeue Ha 3/eKTpuyecKre 3apsibl.

HanpspkéHHOCTb — 371eKTpudeckoro Tosisi.  IIpobHeii  3apsj.  JluHuu
HarpspKEHHOCTH 3JIEKTPUYeCKOoro 1oJjist. OJHOpOoJHOe 3/1eKTprUYecKoe IoJie.



[ToTeHLMATBHOCTD 3/IEKTPOCTAaTUYECKOT0 MoJist. Pa3HOCTb MOTEHIMAIoB U
HanpsbkeHue. [loTeHIManbHast SHepPrusi 3apsija B 3JIeKTPOCTaTUUYECKOM TIOJIe.
[ToreHuman »sekTpocTaTuyeckoro TmoJsisg. CBsI3b HaNpPSOKEHHOCTH MO U
Pa3HOCTH MOTEHLIUAJIOB /I 3JIEKTPOCTaTUUeCKOro noJisi (Kak 0JJHOPOAHOT0, TaK
Y HEOJHOPO/HOT0).

[IpyHLMO CyTepro3ulvy 3/1eKTPUUeCKUX MOJIEeN.

[Tone ToueuHoro 3apsza. Ilosie paBHOMepHO 3apsbkeHHOM cdepsbl. [Tose
pPaBHOMEPHO 3apsbKeHHOro 1o o0Bémy 1mapa. [Tose paBHOMEpPHO 3apsbKeHHOM
OeckoHeUYHOW TIOCKOCTU. KapTWHbI JIMHUM HarpsHKEHHOCTH 3THX TIo/ied U
5KBUIIOTEHLIMA/IbHBIX TTOBEPXHOCTEM.

[TpoBOAHUKHU B 3/1EKTPOCTAaTUUECKOM I10J1e. Y C/IOBHMEe PAaBHOBECHS 3apsi/iOB.

JusMeKTpyukr B 3JIEKTPOCTaTUUeCKOM  Tosnie.  [IWsyiekTpudeckas
TPOHUL[AEMOCTh BeleCTBa.

KoHpeHcaTop.  OneKTPOEMKOCTb  KOHJeHcaTtopa.  JJIeKTPOEMKOCTb
TJIOCKOTO KOH/ZIeHCaTopa.

[TapannensHOEe  coefuHeHWEe  KOHZeHcaTOpoB.  IlocsefoBaTenbHOe
CcoeIMHEHHEe KOH/IeHCAaTOPOB.

OHeprus 3apspKeHHOT0 KOHZeHCaTopa.

[Br>xeHUe 3apsoKeHHOM YaCTULbI B OZIHOPOJAHOM 3/IEKTPUYECKOM T10J1€.

TexHrUuecKue yCTPOMCTBA U TEXHOJIOTMUYECKHUE TIPOLIeCChI: 3/I€KTPOCKOIT,
3/IEKTPOMETp, 3/IeKTpOCTaThUecKasi 3allliTa, 3a3eMJjieHue 3JIeKTPOorpubopoB,
KOH/IeHcaTophbl, reHepaTop Ban fie I'paada.

demoncmpayuu.

Y CTpOUCTBO M MIPUHLMIT JeCTBUS 3/IEKTPOMeTpa.

DJIeKTpUUecKoe T10Jie 3apsKeHHbIX I1apUKOB.

DJIeKTPUUECKOe MO0Jie IBYX 3apsPKeHHbBIX I/IaCTHH.

Mopens 3/1eKTpocTaTdeckoro reseparopa (Ban ge I'paada).

[IpOBOJHUKU B 3/IEKTPUYECKOM I10J1€.

OJIeKTpoCcTaThyecKas 3allura.

YCTpolCcTBO M [IeMCTBUE KOHZEHCaTopa IOCTOSHHOM W TMepeMeHHOU
6MKOCTH.

3aBUCHMOCTh 3JIEKTPOEMKOCTU TJIOCKOTO KOHJEHCcaTopa OT IUIOLaJu
TJIaCTHH, PACCTOSIHUSI MeXXAY HUMH U JIU3IeKTPUUECKOU MPOHUIIAeMOCTH.

OHeprus 3/1IeKTPUUeCKOr0 T10J1s1 3apsSKeHHOr0 KOH/eHCaTopa.

3apsijKa U paspsi/ika KOH/JleHCaTopa yepe3 pe3ucTop.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHble pabombl, NPAKMUKYM.

OueHKa CHJT B3aUMO/JeHUCTBUS 3apSPKEHHBIX TeJl.



HabntofieHve mpeBpallleHdsi 3HepPrud 3apsUKeHHOTO KOHJleHcaTtopa B
SHEepPrur0 U3ay4yeHUsi CBeTOAUOA.

M3yuyeHune NpoTeKaHUs TOKA B LIENH, COZAeprKalllel KOHAeHCaTop.

PacnpeneneHue pa3HOCTU  TIOTEHI[MAJ/IOB (HampspKeHus1) ripu
10C/IeZl0BaTe/TbHOM COe/JMHEeHUM KOH/IeHCaTOPOB.

WccnenoBaHue paspsiia KOHZEHCAaTopa yepes pesncTop.

Tema 2. ITocmosiHHbIl 3/1eKmpu4ecKutl Mox.

Cuia Toka. [ToCTOsIHHBIM TOK.

YcnoBusi  CyljecTBOBaHMs ~— TOCTOSIHHOTO — 3/IEKTPUYECKOTO  TOKa.
Wcrounuku Toka. Harnpsbkenue U u O/ C &.

3akoH OMa /151 yyacTKa Lieru.

ONeKTpuYeckoe  COTMpOTUB/EHWe.  3aBUCUMOCTb  COMNPOTHUBJIEHUS
OJIHOPOJHOTO MPOBOAHUWKA OT €ro JJIMHbI U TJIOIIAIA TIONIePeYHOro CeueHus.
Y nenbHOe COMPOTUB/IEHKE BelllecTBa.

[TocnenoBarenbHOe, rapa’sizieJibHOe, CMelllaHHOe coejuHeHUe
TPOBO/ITHUKOB. PacuéT pa3BeTBAEHHBIX 3J/IeKTpUUeCcKUX Iliered. IlpaBuna
Kupxroda.

Pabora 3/ieKTpudeckoro Toka. 3akoH [xoymns—JleHia.

MOIHOCTE 3/1IeKTPUUeCKOro Toka. TeruioBas MOLLHOCTb, BblZessseMasl Ha
pe3ucrope.

OC ¥ BHyTpeHHee CONPOTHUBJ/IEHHWE MCTOYHUKA TOKa. 3aKOH Oma [id
TMOTHOU (3aMKHYTOM) 3/IeKTPUUEeCKOM Lenu. MOIIHOCTh MCTOUYHMKA TOKa.
Kopotkoe 3ambiKkaHue.

KoHnzieHcaTop B Lienu OCTOSIHHOT'O TOKA.

TexHUUeCcKue yCTPOMCTBA U TEXHOJIOTMUECKHE MPOLIeCChl: aMIepMeTp,
BOJIbTMETP, PEOCTaT, CYETUMK 3/IEKTPUUECKON SHEPTHUH.

demoHncmpayuu.

V3mepeHye CHJIbI TOKA M HallpsKeHUs.

WccnenoBanre 3aBUCUMOCTHU CWJIbI TOKA OT HaNpPsDKeHUs IJ1 Pe3UCTOpa,
J1aMITbl HAKaJIMBaHUS U CBETOAMO/A.

3aBUCUMOCTb COTPOTHBJIEHUS LIWIMH/PUYECKUX IMPOBOJHUKOB OT [/IUHBI,
IJIOLLIA/IA TI0TIepeYHOro CeueHus: U MaTepuasna.

WccnenoBaHve 3aBUCMMOCTA  CWIBI TOKA OT  COINPOTHBI/IEHUS TIpU
TOCTOSIHHOM HarpsiKeHUH.

IIpamoe wusmepenve O3/[JC. KopoTkoe 3amblKaHWe TraJbBaHUUeCKOI'0o
37IeMeHTa U OL|eHKAa BHYTPeHHero COIPOTUBJICHUS.

CriocobbI coeiHeHUs KCTOYHUKOB ToKa, I/1C Garapeti.



WccnepoBanve pa3HOCTU TMOTEHLMA/IOB MKy TI0/IF0CaMU KWCTOUYHMKA
TOKA OT CHJIbI TOKA B L[€MH.

YueHuuecKutl 3KkcnepumeHm, AabopamopHbie padbombl, NPAKMUKyM.

WccnenoBaHre CMELIaHHOTO COeJMHEeHUs Pe3UCTOPOB.

N3mepeHue yZieIbHOTO COMPOTUB/IEHUS IPOBOJHUKOB.

WccnenoBaHre 3aBUCMMOCTU CHUJ/IbI TOKA OT HarpsDKeHUST [J1s1 JIaMITbl
HaKa/IMBaHUSI.

YBennueHue npejiesia i3MepeHus amrepmeTpa (BoJbTMeTpa).

N3mepenue D/IC ¥ BHyTpeHHero CONPOTUB/IEHUS] UICTOYHMKA TOKa.

NccnepoBanve 3aBucuMocTd  J/JIC rajbBaHUMYECKOTO 3JjieMeHTa OT
BpEMeHU MPU KOPOTKOM 3aMbIKaHHU.

WccnegoBaHre pa3sHOCTM TMOTEHLMAIOB MeEXAY TIOF0CAMM UCTOUYHUKA
TOKA OT CHJIbI TOKA B L[ETIH.

WccnenoBaHre 3aBUCMMOCTU T0JIE3HOM MOIIHOCTM MCTOYHMKA TOKa OT
CHWJIbI TOKa.

Tema 3. Toku 6 pa3z1uuHbIx cpedax.

OJleKTpUUeCcKass TMPOBOAWMOCTb PAa3/IMUHBIX BeLIEeCTB. JDJIEKTPOHHAs
MPOBOAUMOCTb TBEPABIX META/IZIOB. 3aBUCUMOCTDb COTPOTHBJIEHUS] METAJVIOB OT
Temrepatypbl. CBepXIpOBOAUMOCTb.

DJIeKTpUUeCKri TOK B BakyyMe. CBOMCTBA 3/IEKTPOHHBIX ITyYKOB.

[MonympoBoguuku. CobOcTBeHHasi YW TIpUMeCHas  TIPOBOAUMOCTh
MOJTyIpOBOHUKOB. CBOlCTBa p—N-riepexoa. [1o/yrnpoBofHUKOBBIE TTPUOOPHI.

OJIEKTPUUECKHW TOK B 3JIEKTPOJIUTAX. DJIEKTPOJIUTAUECKasA JUCCOLAALIUS.
OnekTposun3. 3akoHbl Papajes [J1s1 371eKTPOoJInU3a.

DJIeKTpUUeCKUd TOK B ra3ax. CaMOCTOSITe/IbHbIM M HeCcaMOCTOSITe/TbHbIN
pas3psj. PasmyuHble TUIIBI CAMOCTOATEILHOIO paspsana. MosHus. [11a3ma.

TexHrWuecKue yCTPOMCTBA YU MPAKTUUECKOe MPUMEHEeHHe: ra3opa3psiiHbie
JIaMIIbI, 37IeKTPOHHO-TyuYeBasi TpyOKa, IOyIPOBOJHHUKOBLIE TIPHOOPHI: U0,
TpaH3UCTOp, (OTOAMOM, CBETO/AUO/], Ta/lbBaHWKa, paUHHPOBAHUE Me[H,
BbIT/IaBKa a/FOMUHUS, 3/IEKTPOHHAsI MUKPOCKOITUSI.

demoHncmpayuu.

3aBHCHMOCTb COMPOTHBJIEHUSI METAJIJIOB OT TeMIepaTyphl.

[TpoBOAMMOCTB 371€KTPOIUTOB.

3akoHbI 371eKTposr3a Papajes.

VckpoBoU pa3psi U NPOBOJYMMOCTb BO3JyXa.

CpaBHeHHe MPOBOAUMOCTH METaJIJIOB U TIOTYTIPOBOJHUKOB.

OJHOCTOPOHHSISI TIPOBOAUMOCTD AWO/A.

YueHuuecKutl 3KkcnepumeHm, AabopamopHbie padbombl, NPAKMUKyM.



HabJttojeHue 3/1eKTpom3a.

V3mepeHue 3apsiia OAHOBA/JIEHTHOTO MOHaA.

VccnenoBaHve  3aBUCMMOCTHA — COTIPOTUBJ/IEHMSI  Te€PMOpe3UCTopa  OT
TeMIeparyphl.

CHsATHe BOJIbT-aMITePHOU XapaKTePUCTUKHU JUOJa.

du3nyeckuii IPaKTUKYM.

Criocobbl  u3MepeHUss (PU3NUECKMX BeMWYMH C  MCIO/Jb30BaHUEM
aHa/IOTOBbIX M LM(POBbIX HW3MEpPUTE/bHBIX TPUOOPOB U KOMITbIOTEPHBIX
JATUMKOBBIX cHcTeM. AOCOMIOTHbIE W  OTHOCUTENbHble [OTPeLIHOCTH
V3MepeHn (PUu3nuecKrux BeaMurH. OLieHKa rpaHuL] IOrperHOCTe .

[TpoBesieHrie KOCBEHHBIX MW3MEpPEHUW, WCCAeZl0OBaHUM 3aBUCUMOCTEH
¢u3ryecKUx BeMUMH, MPOBepKa MpeJIoKeHHbIX runoTe3 (BblOOp U3 pabor,
OMMCaHHBIX B TeMaTUYeCKUX pa3jenax «YUYeHUUeCKUd SKCIEepHUMEHT,
nabopaTopHble paboThI, TPAKTUKYM» ).

MexnpeaMeTHbIe CBSA3M.

N3yuenne Kypca ¢usuku yriaybnénHoro ypoBHs B 10  kiacce
OCYILIeCTB/ISIETCSI C YYETOM COJiep’KaTebHbIX MeXKIIPeJMEeTHbIX CBSI3eld C
KypCaMu MaTeMaTUKH, OU0I0TUH, XUMUU, Teorpapuu U TeXHOIOTUH.

Mexcnpedomemuble noHamusi, ces3aHHble C U3yYeHUEM Memooos
HAY4HO20 NO3HAHUS: $IBJIeHWe, HayyHbld (aKT, TUNoTe3a, (Qu3NUecKas
Be/IMUMHA, 3aKOH, Teopus, Hab/oJeHre, SKCIIePUMEHT, MO/le/IMPOBaHue,
Mo/jle/lb, W3MepeHHe, TIOTPelIHOCTA W3MepeHUl, u3MepuTesbHble MpPUOOpHI,
1 poBasi labopaTopusl.

Mamemamuka: pemeHue cuctembl ypaBHeHUM. JIMHeWHas (QyHKUWS,
napabona, rurepbosia, WX rpadUKd U CBOHCTBa. TpUTrOHOMETpUUeCcKUe
byHKLMM: CUHYC, KOCHHYC, TaHTeHC, KOTaHI'eHC, OCHOBHOE€
TPUTOHOMETPUUECKOEe TOXKAEeCTBO. BeKTOphI U UX MPOeKLUU Ha OCU KOOpJUHAT,
C/I0)KeHVe BeKTOPOB.

Buonozusn: MexaHWueckoe [ABWXKEHME B JKUBOW Tipupofe, Auddysus,
0CMOC, TerI000MeH >KUBBIX OPraHM3MOB, TETIJIOBOE 3arpsi3HeHHe OKpY Karolen
cpefibl, yTHIK3aLusi 6M00praHuuecKoro TOTJIMBA AJisi BEIpabOTKU «TeryioBoi» U
3JIEKTPO3HEPryy, II0BePXHOCTHOE HAaTs)KeHWe M KalWwUIspHble SB/I€HUS B
TIPUPOJE, 3JIEKTPUUYECKHE SIBJIEHUS B )KUBOW TIPUPOJE.

Xumus: IUCKpeTHOe CTpOeHUe BelllecTBa, CTPOEHHEe aTOMOB M MOJIEKY.JI,
MOJIb BeIlleCTBa, MOJISIPHAas Macca, MOJyueHWe HaHOMaTepUasoB, TerIOBble
CBOMCTBAa TBEDABIX Tesl, JKUAKOCTEM W Tras3oB, JKUJKWAE KPHUCTalIbl,
3JIEKTPUUeCKHEe CBOMCTBA MeTa/l/IOB, SJIEKTPOJIUTUYECKAs —JMCCOLMALIUS,
rajibBaHMKa, 1eKTPOHHAsE MUKPOCKOTIHS.



TI'eozpagpus: Bna>kHOCTH BO3/lyXa, BeTPbl, 6apoMeTp, TePMOMETP.

TexHonozus:  mpeoOpa3oBaHMe  [BWKEHWM C  UCIIOJIb30BaHUEM
MeXaHU3MOB, YYET CYXOro M JKUAKOTO TpPeHUsI B TeXHUKe, CTaThUuecKue
KOHCTPYKIMK (KPOHILTEWH, pelléTuatble KOHCTPYKLIMW), WCI0/Ib30BaHUE
3aKOHOB COXpaHeHHsI MeXaHUKU B TexHUKe (TMPOCKOI, BOJOMET U [Ipyrue),
JBUTaTe/Ib BHyTPEHHETO CTOPaHus, rapoBasi TypOHHa, ObITOBOM XOIOAWIBHUK,
KOHZWLIMOHEeD, TEeXHOJIOTUH TIOy4YeHUs] COBPeMEHHBbIX MaTepuajioB, B TOM
yKc/ie HaHOMaTepualoB, W HAHOTEXHOJIOTUH, 3JeKTpOCTaTUuecKas 3allluTa,
3a3em/ieHHe 37IeKTPONpUOOpOB, Ta3opa3psifiHbie JiaMIlbl, MOTYIIPOBOAHUKOBbBIE
TIpubOpbI, ra/lbBaHUKa.

11 K/TACC

Pa3pgen 4. dnekTpoguHamMuKa.

Tema 4. MazHumHoe nose.

B3auMo/ieliCTBHMe TIOCTOSIHHBIX MarHWTOB W TPOBOJHUKOB C TOKOM.
MarnutHoe moJsie. BeKTOp MarHMTHOW WHAYKUWW. [IpuHUMI Cymnepno3vLyu
MarHWATHBIX T0JIel. JIMHUY MarHUTHOW UHAYKLIAU.

MarHuTHOe 10/1e TPOBOJHUKA C TOKOM (TPSIMOTO MTPOBOJHUKA, KaTYIIKU U
KPYroBOro BUTKa). OmbIT Jpcresa.

Cuna Amriepa, eé HaripaB/ieHWe U MOZY/Ib.

Cuna JlopeHua, eé HampaBieHWe W MOAYJ/b. [IBHKeHHe 3apsKeHHOU
YaCTULIbI B OJHOPOJHOM MarHUTHOM Tiojie. PaboTa cunbl JIopeHiia.

MaruuTHoe 11071 B BelljecTBe. @eppoMarHeTuKy, rnapa- U JuamardHeTUKu.

TexHHUuecKue yCTpPOWCTBA W TEXHOJOTHUECKHe TMPOLeCChl: MpHUMeHeHue
TOCTOSIHHBIX MarHuTOB, 3/IEKTPOMarHuTOB, TeCTep-MyJ/JIbTUMETP,
3JIEKTPO/IBUTaTe/b SIKOOHM, YCKOPHUTE/TH 3/IeMEHTApHBIX YaCTHI].

demoHcmpayuu.

KaptHa /MHWMM UWHAYKOQUM  MAarHUTHOTO TIO/SE  TIOJIOCOBOTO M
TI0IKOBOOOPA3HOIr0 IMOCTOSTHHBIX MarHUTOB.

KapTvHa /IMHUM MarHUTHOM WHAYKLUA TIONS JJIMHHOTO TPSMOTrO
MPOBOJHUKA U 3aMKHYTOI'O KOJIbL[€BOT'0 TIPOBOJHUKA, KATYLLIKH C TOKOM.

B3aumMogelicTBre ABYX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HetictBue cusbl JIopeH1]a Ha MOHBI 3/IEKTPOJIUTA.

HabtojeHue 1BUKeHUS My4yKa 3/IeKTPOHOB B MarHUTHOM TI0JI€.

[TpyHLMI JeUCTBUSA 3/1eKTPOU3MEPUTETbHOT0 nipubopa
MarHUTO3/IEKTPUUECKOU CUCTEMBI.



Yuenuueckuti 3kcnepumeHm, 1a60pamopHble padombl, NPAKMUKYM.

WccnenoBaHrie MarHUTHOTO TI0JIS1 TOCTOSIHHBIX MarHUTOB.

ViccrieqoBaHue CBOMCTB (peppOMarHeTUKOB.

WccnenoBaHue [1eHCTBUS IOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

W3mepenvie cusbl Amriepa.

M3yueHne 3aBUCMMOCTH CUJIbI AMIiepa OT CUJIbI TOKA.

OrnpesiesieHe MarHMTHOM WHAYKUWA Ha OCHOBE W3MEpPEeHUsl CHUJIbl
Awmriepa.

Tema 5. DnekmpomazHUMHAsA UHOYKYUSL.

SIB/leHWe 3MEeKTPOMarHUTHOM WHAYKUMU. [IOTOK BeKTOpa MarHUTHOU
vHayKimK. 3C uHAYKUMA. 3aKOH 3/1€KTPOMarHATHOW WHAyKiuu Papages.
Buxpesoe 3iekTpruueckoe rose. Toku Pyko.

O/1C uHAYKUUM B IPOBOJHUKE, ABWKYILEMCS B OJHOPOJAHOM MarHUTHOM
rosie.

IIpaBuso JleHia.

NupyktuBHOCTh. KaTylllka MHAYKTUBHOCTH B LIeMMM MOCTOSIHHOTO TOKa.
Asnenne camovHaykuu. 3C caMOUHAYKLWH.

OHeprvst MarHUTHOTO TI0JIS1 KATYLIKU C TOKOM.

D/IeKTPOMarHuTHoOe ToJie.

TexHruecKue yCTPOWCTBA U TEXHOJIOTMUECKHe MPOLeCChl: UHYKIIMOHHAs
reyb, COJIEHOWJ, 3allUTa OT 3/IeKTPU3aLy Tel MPU JBWKEHWHW B MarHUTHOM
rioJie 3eMJIu.

demoncmpayuu.

HabJtio/jeHue sIB/IeHUsT 37IeEKTPOMarHATHOM WHYKITAH.

Nccnegosanuve 3aBucuMoctd O/IC MHAYKLIMUA OT CKOPOCTU W3MEHeHUs
MarHMTHOTrO MOTOKa.

[IpaBusno JleHua.

[TazieHre MarHUTa B aJIFOMMHUEBOM (MeIHO) Tpybe.

SIByleHe CaMOUHAYKIIUH.

NccnegoBanne 3aBucumoctd OIC  caMOUHAYKLMU OT CKOPOCTHU
V3MEHEHUs CUJ/TbI TOKA B L[eTH.

Yuenuueckuti 3kcnepumeHm, 1a60pamopHbie pabombl, NPAKMUKYM.

VccnenoBaHue siB/ieHUs 3/IEKTPOMAarHUTHOW UHAYKIUU.

OrnpegeneHvie VHAYKLIMM BUXPEBOI'O MarHUTHOTO T10JISL.

VccnenoBanue siBjieHHUsS] CAMOUHAYKLIAU.

C6opka Mojiesii 3/IeKTPOMarHUTHOTO TeHepaTopa.

Pa3pen 5. Koie0aHusa ¥ BOJIHBIL.

Tema 1. MexaHuueckue Ko/1eGaHusl.



KonebarensHas cuctema. CBOOOHBIE KOJIe0aHMS.

apmoHuueckre KosiebaHus. KuHeMaTHueckoe U JUHaAMHYeCcKoe
orucaHye. JHepreTMyeckoe OMNMUCaHWe (3aKOH COXpaHeHUs MeXaHUUYeCKOM
3Hepruu). BIBOj, AMHAMUUECKOTO OMMCAHWS TaDMOHUYECKUX KoyiebaHUM U3 UX
9HEepPreTUUeCKOT0 ¥ KWHEMAaTUUeCKOTO OIHCaHUS.

Amrimityza v dasa Konebanuii. CBsi3b aMIIMTYAbI KOJIeOaHUM UCXOJHOU
Be/IMUMHBI C aMIIUTYAaMU KojiebaHuii eé CKOPOCTH U YCKOPEeHUsI.

[Tepuiog u vactoTa KosiebaHuii. [Tepros Masbix CBOOOJHBIX KOyieOaHUi
MaTeMaTHUUeCKOro MasiTHHUKa. Ilepuof; cBoOOAHBIX KosjebaHU TIPYKMHHOTO
MasiITHHKA.

[ToHsaTe 0 3aTyxalIMX KoJjiebaHusAX. BbIHYKIeHHbIe KojebaHusl.
Pe3onaHc. Pe3oHaHCcHasi kpuBas. BinsiHue 3aTyxaHusi Ha BHJ, DPe30HaHCHOU
KpHBOU. ABTOKO/Ie0aHUSI.

TexHUUECKHEe YCTPOMCTBA W TEXHOJIOTUYECKHE IIPOIIeCChl: METPOHOM,
Yachl, Kaue/v, My3bIKaJbHble HHCTPYMEHTHI, celicMorpad.

demoncmpayuu.

3arnuce KoiebaTeTbHOTO IBV)KEHUSI.

HabstojeHre He3aBUCUMOCTH TIepro/ia MasbiX KojiebaHuii Tpy3a Ha HUTH
OT aMIIUTY/IbI.

WccnenoBanne 3aTyxaroIMX KojebaHWH W 3aBUCMMOCTH  IepHoja
cBOOOAHBIX KO/iebaHui OT COMPOTUB/IEHUS.

VccnemoBanve KoyiebaHW Tpy3a Ha MAaCCHBHOH TIPY)KHUHE C IIeJIbIO
dhopMUpoBaHUs TIpe/iCTaB/IeHuUM 00 H/jealbHON MO/ie TIPYKUHHOTO MasiTHUKA.

3aKOH COXpaHeHHsT SHeprUH TP KoJ/Ie0aHUSIX TPy3a Ha MPYKUHeE.

M ccnenoBadrie BEIHYKIEHHBIX KOJIeOAHUH.

HabGmroneHne pe3oHaHca.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

M3mepeHue nepuosa CBOOOAHBIX KOJeOAaHWM HUTSHOTO W TPYKUHHOTO
MasITHUKOB.

3yuyeHre 3aKOHOB /IBWDKEHHUSI Tejla B XoJle KojebaHUN Ha ympyrom
Tro/iBece.

3ydeHue ABWO>KEHUSI HUTSIHOTO MasiTHUKA.

ITpeoOpa3oBaHye SHEPTHH B TIPYKUHHOM MasiTHHKE.

WccnenoBaHue yObIBaHUSI aMIVIMTY/IbI 3aTyXalOIIUX KOJ/leOaHU.

M ccnenoBaHvie BBIHYKIEHHBIX KOJ/IeOaHUH.

Tema 2. DnekmpomazHumHble Ko/1e0aHusl.



KonebaTenbHbiii KOHTYp. CBOOO/HBIE 3/I€KTPOMAarHUTHBIE KOieOaHUS B
uzieanbHOM KoJsiebaTesibHOM KOHType. @opmyrna TomcoHa. CBsi3b aMIUIATY/IbI
3apsifia KOHZileHCaTopa C aMIVIUTY /10 CUJTbI TOKa B KosiebaTe/IbHOM KOHTYPE.

3aKOH COXpaHeHHsl SHepruM B UjjeallbHOM KoJsiebaTe/IbHOM KOHTYPe.

3aryxaromme 3JIEKTPOMarHUTHbIE KoebaHusl. BbiHYXIeHHbIE
3/IeKTPOMarHuTHbIe KojiebaHMsl.

[TepeMeHHBIM TOK. MOIIIHOCTh T1epeMEHHOT0 TOKa. AMIUIMTYJHOe |
JIeiICTBYIOIllee 3HaueHHWe CWU/Ibl TOKA U HampsbKeHUs MpU pa3nudyHou ¢dopme
3aBHMCHMOCTHU IePeMEeHHOr0 TOKa OT BpEMeHH.

CuHycouianbHbIM TIepeMeHHbIM TOK. Pe3ncTop, KOHAeHCaTOp W KaTyIlKa
VIHAYKTMBHOCTH B LIe[A CHHYCOW/IaJIbHOTO TIePEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHC HarnpsyKeHU.

UpeansHbii TpaHcdopmartop. [Ipon3BozcCTBO, mepefiaua U ToTpebsieHye
3JIEKTPUUECKOW SHEPrUu.

OKOJIOTUYeCKWe DUCKM TPU TIPOU3BOJCTBE 37eKTpo3Hepruu. KynbTypa
VICTIO/Tb30BaHUS 37IeEKTPOSHEPTUU B MOBCEJHEBHOM XKU3HU.

TexHUUecKre yCTPOWMCTBA M TEXHOJIOTMUeCKUe MPOLIeCChl: 3/IeKTPUUeCKUM
3BOHOK, F'eHepaTop MepeMeHHOr0 TOKa, IMHUU 3/1eKTporiepe/iay.

demoncmpayuu.

CB00O0o/IHbIE 7IEKTPOMarHuTHbIe KOJiebaHusl.

3aBUCHMOCTh YaCTOThl CBOOOJHBIX KOJIeOAaHWM OT WHYKTUBHOCTA U
6MKOCTU KOHTYpa.

OcriiorpaMMbl 3/1eKTPOMarHUTHBIX KojiebaHui.

["eHepaTOp He3aTyXaloIIUX 3/IEKTPOMarHUTHBIX KOJie0aHHUH.

Mogesb 371eKTpPOMarHuTHOTO TeHepaTopa.

BbIHYKIeHHbIe CUHYCOU/jaTbHbIe KoJ/le0aHus.

Pe3ucrop, KaTyllika UHAYKTUBHOCTA U KOHZEHCATOP B LIeMU NepeMeHHOr0
TOKa.

Pe3oHaHC npu moC/e0BaTeNIbBHOM COEJMHEHWH Ppe3UCTOpa, KaTyLIKd
VH/IyKTUBHOCTH Y KOH/leHCaTopa.

YCTpoMCTBO Y TIPUHLIMI JIeMCTBYS TpaHCpopmMaTopa.

Mogesns TMHUM 3J1eKTponepejayu.

YueHuueckutl 3kcnepumeHm, 1a6opamopHbie pabombl, NPAKMUKyM.

N3yueHue TpaHchopmaTopa.

VccnemoBaHre repeMeHHOTO TOKa uepes3 Moc/iej0BaTe/lbHO COeJMHEHHbBIe
KOH/I€HCAaTOop, KaTyIIKy U pe3UCTop.

HabmtoieHre 3/1eKTPOMarHUTHOTO Pe30HaHca.

WccnenoBaHue paboThl MCTOYHUKOB CBETA B LieTy TepeMeHHOr0 TOKa.



Tema 3. MexaHuuecKue u 3/1eKmpoMazHUMmHble 80/IHbl.

MexaHrueckue BOJIHBI, YCJIOBUSI UX pacmpocTpaHeHusi. [lorepeuHbie u
Npo/I0/ibHbIe BOJIHBL. [leprosl, CKOpOCTb pacrpoCTpaHeHHsi U [JJjIMHa BOJIHBI.
CBolicTBa MexaHWYeCKHX BOJIH: OTPakKeHHue, MpeoM/ieHre, UHTepdepeHLus U
Audpakiysi.

3ByK. CKOpOCTb 3ByKa. ' poMKOCTB 3ByKa. BricoTa ToHa. Tembp 3ByKa.

[ITymMoBoOe 3arpsi3HeHUE OKpY Katolljel Cpe/ibl.

ONEeKTPOMarHUTHbIE BOJIHBL. YCJIOBUS M3/yUeHUs 371€KTPOMAarHUTHBIX
BOJH. B3aviMHasi opyeHTalyisi BEKTOPOB B 3/IEKTPOMAarHATHOM BOJIHE.

CBoiicTBa  5/IEKTDOMAarHUTHBIX  BOJIH:  OTpaKeHWe, Tpe/ioMJIeHHe,
riosisipy3aiiusi, UHTepdepeH1ys U Judpakiiys.

[ITkana 371eKTPOMarHUTHBIX BOJH. [IprMeHeHre 3/1eKTPOMarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[TpUHIMIIBI paZIUOCBSI3U U TeneBUeHus. PajuosioKariys.

OJIeKTPOMarHUTHOE 3arpsi3HeHre OKPY Karolel Cpefibl.

TexHruecKue yCTpOMCTBA U TIpaKTHUUeCKOe MpPUMEeHEeHUe: MY3bIKa/bHbie
WHCTPYMEHTHI, pajiap, PaZMONPUEMHUK, Te/leBU30p, aHTeHHa, TenedoH, CBU-
reyb, yJbTPa3BYKOBasi IMarHOCTUKA B TEXHUKE U MeJULIHE.

demoncmpayuu.

OO0pa3oBaHue ¥ pacrpoCTpaHeHHe MOTIePEUHBIX W MPO/I0/IbHBIX BOJIH.

Koneb6mtorieecst Teso Kak NCTOUHUK 3BYKa.

3aBUCHMOCTH [I/TMHBI BOJIHBI OT YaCTOThI KOJIeOaHHUM.

HabJttojeHue oTpaykeHus ¥ MpeioM/IeHrsI MeXaHUUeCKUX BOJIH.

HabumojeHue nHTepdepeHiiy U Audpakiid MeXaHHUeCKHUX BOJTH.

AKyCTAUYeCKUU pe30HaHC.

CaolicTBa y/IbTpa3ByKa U €ero NpuMeHeHHUe.

HabstofjeHre CBsi3v TPOMKOCTU 3BYKa U BBICOTHI TOHA C aMIUIUTYJOU U
YacTOTOM KojiebaHui.

WccnenoBaHve  CBOWCTB — 3/IBKTPOMAarHUTHBIX ~ BOJIH:  OTpakKeHUe,
ripejioM/ieHue, NoJisipyu3alivs, Au(pakLys, UHTepQpepeHIus.

OO6Hapy>keHre MHPPAKPaCHOTO U y/IbTPa(hHOIeTOBOTO U3TyUeHH.

Yuenuueckutl 3kcnepumeHm, 1a60pamopHbie pabombl, NPAKMUKYM.

M3yueHne napamMeTpPOB 3BYKOBOM BOJTHBI.

M3yueHue pacrpocTpaHeH!s 3ByKOBBIX BOJH B 3aMKHYTOM MPOCTPaHCTBe.

Tema 4. Onmuka.

[IpsiMoMHEelHOe pacnpoCTpaHeHWe CBeTa B OAHOPOAHOM cpefe. Jlyu
cBeTa. TOUEUHBIM UCTOUHUK CBeTA.



OTpakeHre cBeTa. 3aKOHbI OTpa)keHUsi cBeTa. [locTpoeHue M300pakeHui
B IIJIOCKOM 3epkase. Cdeprueckue 3epkasa.

[Tpenomnenue cBeta. 3akOHBI TMpelOM/IEHUS CBeTa. AOCOMIOTHBIN
roKazaTesib  rpefoMseHus. OTHOCUTeNbHBIM —TMOKa3arTejb  TpeIOM/IeHHUS.
[TOCTOAHCTBO YaCTOThBI CBeTa U COOTHOLLIEeHWEe [JIMH BOJIH [PU [epexoje
MOHOXPOMAaTUYeCKOI'o CBeTa yepes3 rpaHULly pasjesia JBYX ONTHYECKUX Cpef,.

Xop nyueii B mpusme. [Tucriepcusi ceeta. Crio)KHBIM cocTaB 6eioro ceeta.
LIBeT.

[TonHoe BHyTpeHHee oTpaxeHue. Ilpefe/nbHBIM  yroa  IOJHOTO
BHYTPEHHEro OTPakeHUsl.

Cobuparoiijue U paccerBaroliie /MH3bl. ToHKasi JsMH3a. DOKycHoe
pacCTossHUe M ONTUUYecKasi CWja TOHKOW JIMH3bl. 3aBUCUMOCTb (DOKYCHOTO
pPacCTOSIHUSI TOHKOU C(pepUuecKoi JIMH3bl OT €€ reOMeTPUM U OTHOCUTEeTbHOTO
Tr0KasareJisi [pejioM/IeHUSI.

dopMysia TOHKOM JIMH3bI. YBeJMUeHue, 1aBaeMoe JIMH30H.

Xog nyda, MpoLIeAIIero JWH3Y Mo/l MPOX3BOJIBHBIM YIJIOM K €€ rJlaBHOU
onTthyecko ocu. IloctpoeHne wH300pakeHW TOUKM M OTpe3Ka TMPSMOUA B
COOMPAOIIMX U PaCCeUBAOIINX JIMH3aX ¥ UX CUCTEMax.

Ontuueckue Tipubopbl.  Paspemnatorias  crocobHocTh.  [1a3  Kak
onTHyeckKas cucTeMa.

[Ipenenbl MPUMEHUMOCTH FeOMETPUYECKOM OTNTHKM.

BonHoBasi onTtuka. MHTepdepeHuyss cBeta. KorepeHTHble WCTOUHUKU.
YcioBusi HabmofieHWsT MakKCUMyMOB M MUHUMYMOB B HHTep(epeHIOHHON
KapTUHe OT [JBYX KOTepPeHTHbIX HWCTOYHUKOB. [IprMepbl KjacCUUeCcKux
HMHTep(epeHIIMOHHBIX CXEeM.

Oudpakius cBeta. [JudpakijioHHas peléTka. YcCIoBUe HaOMIOZeHUs
[JIaBHBIX MaKCMMyMOB T[IpU TaJéHUM MOHOXPOMAaTUUeCcKOro cCBeTa Ha
TA(PPAKLMOHHYIO PEelETKY.

[Tonspy3anus cBera.

TexHrueckue yCTPOMCTBA M TeXHOJIOTMUYECKUe TIPOLIeCChl: OYKH, JIyIa,
repuckor, ¢oToarirnapar, MUKPOCKOII, TIPOEKIIMOHHbIN arirapaT, NpoCBeT/ieHre
OMNTUKH, BOJIOKOHHAsI OMTHKA, AU PaKLMOHHAsI PeliéTKa.

demoncmpayuu.

3aKOHBI OTpayKeHH!s CBeTa.

VicciefoBaHue MnpeyioM/ieHys CBeTa.

HabtoieHue MOTHOTO BHYTPEHHero oTpaykeHusi. Mo/ienb CBeTOBO/IA.

WccregoBaHre XoZla CBeTOBBIX IIYUKOB 4epe3 IIJIOCKOIIapasule/IbHYHo
IJIACTUHY U [IPU3MY.



WccnenoBaHue CBOMCTB M300paykeHUI B JIMH3AX.

Mopenu MUKpPOCKOIIa, TejleCKoIIa.

HabstojeHure uHTepdepeHLuy CBeTa.

HabJitojeHue 11BeTOB TOHKUX TIIEHOK.

Habsogenue qudpakijuy cBeTa.

N3yueHue AU(PpaKIMOHHON PeIIETKY.

HabstoeHue qudpakiiOHHOTO CIIeKTpa.

HabmtomeHue aucriepcru CBeTa.

HabJttojeHue nossipy3aliyy CBeTa.

[IprMeHeHMe TIO/ISIPOX/IOB /151 U3YUeHUS] MeXaHUUYeCKUX HalpsoKeHUH.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

V3mepeHue rokasareJisi pejioOM/IeHUs CTeK/Ia.

WccnepoBaHve 3aBUCUMOCTA (POKYCHOTO pacCTOsIHMSI OT BelljecTBa (Ha
TpUMepe JKUJKUX JIMH3).

N3mepeHyre (POKYCHOTO PacCTOSTHUSI paCCeUBAIOLIUX JIUH3.

[TosryueHre n306pa’keHsT B CHCTEMe U3 TJIOCKOTO 3epKasia v JIMH3bI.

[Tosyuenue n3o0bpa’keHusi B CUCTEMe W3 JBYX JIMH3.

KoHcTpyrpoBaHue TeyleCKONMMYeCKUX CUCTEM.

Habsmoenue qudpakiiuy, nHTepdhepeHiiy U MoIsSpyu3aiy CBeTa.

WN3yyeHve TionsipyM3ald  CBeTa, OTPAXXEHHOrO OT [OBEPXHOCTU
[IA3JIEKTPHKA.

N3yueHue uHTep(epeHLIU Jla3ePHOTO U3/TyUeHUs Ha ABYX LessiX.

HabmoneHne TUCIiepcu.

HabJtrojeHue 1 vccieoBanue qUGPaKI[MOHHOTO CIIeKTpa.

V3mepeHue A/IMHBI CBETOBOM BOJTHBI.

[TomyyeHve  crieKTpa  U3J/lyuyeHWs  CBeTOAWMOJAa  [PU  TIOMOLLHU
M(dPaKIIMOHHOM PellETKU.

Pa3gen 6. OCHOBBI crieliia/IbHOM TEOPHU 0THOCUTE/TbHOCTH.

['paHuibl OPUMEHMMOCTA  KJaCCUYeCKOWM  MexaHuKu. [locTynartbl
Crielia/ibHOW TeOpHUH OTHOCUTETbHOCTH.

ITpocTpaHCTBEHHO-BPEMEHHOM HHTepBan. IIpeoOpa3oBanusi JIopeHIia.
YcioBue npuumMHHOCTU. OTHOCUTEIBHOCTb OJHOBPEMEHHOCTHU. 3amejJjieHue
BPEMEHU U COKpallleHue [JTUHBI.

OHeprusi U UMMyJ/ibC PeJITUBUCTCKOM YaCTHLIbI.

CBsI3b MacChl C SHeprued U UMITyJbCOM DEISSTUBUCTCKOM YaCTHLIBI.
OHeprus MoKosl.

TexHrUUeCcKue yCTPOWCTBA U TEXHOJIOTUUECKHE MPOLeCChl: CITYTHUKOBbIE
TPUEMHUKHU, YCKOPUTE/N 3apsKEHHBIX YaCTHLI.



YueHnuecKuii SKCIiepuMeHT, JJabopaTopHble paboThl, MPAKTUKYM.

OrnpesiesieHie UMMyJbCa YW SHEPrUM  PEIATUBUCTCKUX 4YacTul (110
dboTorpadusiMm TpeKoB 3aps’KeHHbIX YaCTHI] B MarHUTHOM T10Jie).

Pa3gen 7. KBanToBas ¢u3uka.

Tema 1. KopnycKyasipHO-60/1H08011 Oya/u3Mm.

PaBHOBeCHOe TerjioBOe Wu3/ydyeHue (U3nyueHue abCO/IFOTHO UEPHOTO
Tesa). 3aKOH cMelljeHHs: BuHa. ['urnioTte3a I11aHKa 0 KBaHTax.

®OoTOHBI. DHEPrys U UMITY/IbC (DOTOHA.

®orosddexkt. Ombitei A. T'. CrosneroBa. 3akoHbl (oTo3(deKTa.
YpaBHeHue OuiHIITelHa A1 PoTosddekTa. «KpacHas rpanunia» GoTosddekra.

Hapnenue cBeta (B UaCTHOCTH, [aBjieHWe CBeTa Ha abCOJIFOTHO
TIOT/IONIAOIYI0 ¥ abCOMIOTHO OTpaskarolyr ToBepxHOCTh). OmbiTel I1. H.
JlebeneBa.

BonHoBele cBovicTBa yactvl. Bonnel ge bpoind. [JnvHa BoHbI fie bpoits
W pa3Mepbl 00/IaCTH JIOKA/MW3al[uM [BUOKYIIeHcs: yacTullbl. KopmycKy/isipHoO-
BOJTHOBOU Jyanu3M. [Jrudpakius 3/71eKTpPOHOB Ha KPUCTaLIax.

Crnermduka V3MepeHun B MUKpPOMHUpe. CooTHolleHus
HeorpezenéHHocTel ["efizenOepra.

TexHUUeCKHe yCTPOMCTBA UM TEXHOJIOTUYECKHE TPOLIECChI: CIIEKTPOMETP,
doroasiemeHT, (HOTOAATUMK, TYHHE/JbHBI MUKDOCKOII, COJIHeuHasi Oartapes,
CBETOJHUO/,.

demoncmpayuu.

®oT103((eKT Ha yCTaHOBKe C LIMHKOBOM IJIaCTUHOM.

VccnenoBaHue 3aKOHOB BHeLlIHero (poTosddekra.

WccnepnoBaHre 3aBUCMMOCTH  COTMPOTUBJIEHUS] TMOJYNPOBOJAHUKOB  OT
OCBeIL[EHHOCTH.

CseToamof,.

CosiHeuHast 6arapes.

YueHuueckutl 3kcnepumeHm, 1a6opamopHbie pabombl, NPAKMUKyM.

WccnenoBanue poropesucTopa.

W3mepenue rioctosiHHOM [1/1aHKa Ha OCHOBe HccieqoBaHus dhoTo3ddekTa.

WccnemoBaHve  3aBUCMMOCTU  CUJIBI  TOKA 4epe3  CBETOAWOZ — OT
HarpsDKeHUsl.

Tema 2. dusuka amoma.

OnbITHI TTO UCC/IEJ0BAaHUIO CTPOEeHUs aToMa. [laHeTapHas mMoZenbs aToMa
Pe3epdopaa.

[Toctynatel Bopa. W3nyueHue u morsoijeHre (OTOHOB MpU Iepexoje
aToma C OZJHOTO YPOBHSI SHEPTMU Ha JIpyToi.



Buppi criektpoB. CrieKTp YPOBHEM Hepruy atoMa BOZI0po/ia.

CrnioHTaHHOe U BBIHYK[eHHOe u3jyueHue ceeta. Jlasep.

TexHUUecKre yCTpPOMCTBA U TEXHOJIOTUUECKHE TIPOLIeCChI: CIeKTPaJbHbIU
aHa/13 (CreKTPOCKOIT), 1a3ep, KBaHTOBbIM KOMITbIOTEP.

emoncmpayuu.

Mogens onbita Pe3epdopa.

HabtojeHue IMHeNuaThIX ClIeKTPOB.

YCTpoMCTBO U [ielCTBUe CYUETUUKA MOHHU3UPYIOIIUX YaCTHL].

Ornpegenenvie A/IMHBI BOJIHBI JIa3ePHOTO U3/TyYeHUsI.

YueHuueckutl 3kchepumeHm, 1a6opamopHbie pabombl, NPAKMUKyM.

HabntoieHre TMHEMUaToOro CrieKTpa.

WccnenoBaHre criekTpa pas3pekXeHHOrO0 aTOMapHOro  BOAOpOJa |
M3MepeHue MOCTOsIHHOM Pusibepra.

Tema 3. Puzuka amomMHo20 A0paA U 3/1eMeHMApHbIX Yacmuy.

HyknonHast Mogienb sifipa I'efizeH6epra—liBaHeHKo. 3apsij sgpa. MaccoBoe
yucso saapa. soronsl.

PagnoakTBHOCTE. AJsb(a-paciaj. DIeKTPOHHbINA W TO3WTPOHHBIA OeTa-
pacriaz. ['amma-usiyuenue.

3aKOH paJiM0aKTHUBHOIO pacriazfa. PasuoakTUBHBIE U30TOIBI B MPUPOJE.
CBoMCTBa MOHU3UPYIOLIETO H3/MyueHus. BiausiHue paMoakKTUBHOCTU Ha >KUBbBIE
opraHusMbl. EcTecTBeHHbIN (OH HU3nyuyeHUs. []o3uMeTpusi.

OHeprus CBsi3U HYKJIOHOB B sifipe. fliepHble cuibl. [JedekT macchl spa.

ApnepHble peakumu. [leneHne M CuHTe3 sfep. fepHble peakTOpHI.
[TpobsemMbl ympaB/sieMOTO TEPMOSIZIEPHOTO CHHTe3a. DKOJIOTHUeCKHe aCIeKThI
Pa3BUTHSA s1/IePHOM SHEPTreTUKU.

Metobl perucTpaluu U UCC/ief0BaHUs 3/1IeMeHTapHbIX YaCTHLI.

@yHIaMeHTa/IbHble B3aUMOJEUCTBUA. baprOHbI, Me30HbI W JIENTOHBI.
[TpencraBnienue o CtaHgapTHOM Moend. KBapK-T/it0oHHasi MOZieslb aipOHOB.

®u3ukKa 3a npejenamd CTaHZapTHOU Mojenu. TémHas MaTtepyst U TEMHast
SHeprus.

EAUHCTBO (pr3ruecKoi KapTUHBI MUPA.

TexHrWUueckue yCTPOUCTBA U TEXHOJIOTMYECKUE TIPOLIECChl: JO3UMETD,
Kamepa BuWibcOHa, sijepHbIM peakToOp, TepMOsJepPHbIM peakTop, aTOMHasl
6oM0a, MarHUTHO-pe30HaHCHasi TOMorpadusi.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie padombl, NPAKMUKYM.

WccnenoBaHue TpeKoB yacTUL] (110 TOTOBBIM (OTOrpadusim).

WccnenoBaHue paIMOaKTUBHOTO (pOHA C UCTIOIb30BaHUEM [I03UMETPa.

3yueHue mor/oleHys 6eTa-uacTUL] aTFOMUHKEM.



Pa3pen 8. D/1eMeHTBbI aCTPOHOMUM U aCTPO(U3UKH.

Oranbl pa3BuTvs acTpoHoMuu. [IpuKinazHOe U MHPOBO33peHuYecKoe
3HaueHWe acCTPOHOMUH. [IpYMeHWMOCTb 3aKOHOB (HU3UKU [Jisi 0OBsSCHEHUs
TIPUPO/IbI KOCMUUECKHUX 0ObEKTOB.

MeToabpl acTpOHOMUYECKUX HCCieoBaHUM. COBpeMeHHbIe OINTHUYeCKue
TeJIeCKOIIbl, PaIM0Te/IeCKOITbl, BHEATMOC(epHasi aCTPOHOMUSI.

Bup, 3Bé31HOTO Heba. Co3Be3fusi, sipKUe 3BE3/bl, MJIaHEThl, UX BUANMOE
JIBUJKEHUe.

CosiHeyHas cucrema.

CouHue. CosHeuHas akTUBHOCTb. MIcTOUHUMK 3Hepruy CoJiHLIa U 3BE3],.

3BE3/bl, WX OCHOBHbIE XapaKTePUCTUKU. [luarpamMma «CIeKTpaibHbIN
KJIaCC — CBETUMOCTb». 3BE3/bl TJIABHOU MOC/IEe0BATEbHOCTH. 3aBUCHMOCTD
«Macca — CBeTUMOCTb» JjIs1 3B83[1 IJIaBHOW MOCJ/IeJOBaTe/IbHOCTU. BHyTpeHHee
cTpoeHue 3Bé37. CoBpeMeHHbIe Tpe/iCTaB/IeHUs O MPOMCXO0XKAEeHUU U IBOHOLIUU
CouHila v 3B€3/]. JTarlbl )KU3HU 3BE3I.

Mneunsii [1yTe — Hama ["anaktvka. [Tosoxxenue u aBvkeHve CoJiHIIA B
[Nanaktuke. Turnbl ranakTvk. PaguoranakTWkd U KBasapbl. UEpHble [AbIpbI B
s/lpax rajakTHK.

Bcenennas. Pacmmpenue BcenenHoil. 3akoH Xa66ma. Pa3sberanue
ranakTuk. Teopus bosbiioro B3peiBa. PeukToBoe usnyueHue.

MaciurabHasi ctpykrypa BeesieHHoit. MeTaranakTHkKa.

HepeléHaHbie Tpo6/ieMbl aCTPOHOMUH.

Yuenuueckue Hab1100eHUs1.

Habntomenusi  3Bé3gHOro  Heba  HEBOOPY)KEHHBIM — TJIa30M  C
WCII0/Tb30BaHWEM KOMIbIOTEPHBIX MPUIOXKEHUU AJIs1 OrpejeeHust TI0JI0KEeHUs
HebeCHbIX 0OBEKTOB Ha KOHKDETHYIO [laTy: OCHOBHbIe co3Be3zusi CeBepHOro
TOJIyIlIapus U IpKre 3BE3/bI.

HaGOsmogenust B Teneckor JIyHBI, TUIaHET, TYMAaHHOCTEM U 3BE3[IHBIX
CKOTJIEHUM.

du3znueckuii NPaKTUKYM.

Crioco6pl  u3MepeHusi (U3MUECKUX BeIMUMH C  HCTOJb30BaHHEM
aHA/IOTOBBIX W ILM(PPOBBIX H3MEPUTE/NbHBIX TIPUOOPOB U KOMITbIOTEPHBIX
JATUMKOBBIX CHCTeM. AOCOMIOTHbIE W  OTHOCHUTEbHBIE ITOTPEIIHOCTU
v3MepeHul (pusnueckrx BeanurH. OlleHKa I'PaHMI] TTOTPelTHOCTeN.

[TpoBesieHre KOCBEHHBIX MW3MEpPEHWW, WCC/AeZlOBaHUM 3aBUCUMOCTEH
bu3MUeCKWX BeMUMH, TPOBEepPKa MpeJIOKeHHbIX TUToTe3 (BbIOOp u3 pabor,
OMMCAHHBIX B TeMAaTHYECKUX pasfenax «YUYeHUUYeCKUd SKCIIePUMEHT,
nabopaTopHble paboThI, MPAKTUKYM» ).



O0o01aroiiee MOBTOPEHHE.

OO6obiieHrie ¥ CcUCTeMaTH3alUsi  CoOjJlep)KaHUsl — pas3fie/ioB  Kypca
«MexaHuKa», «MonekynsipHast bu3mKa U TepMOJUHAMUKAa,
«DJIeKTpoIuHaMuKa», «KosebaHusi U BOHbI», «OCHOBBI CIieldaibHON TeopUn
OTHOCHUTeTbHOCTU», «KBaHTOBasi Gu3MKa», «3AeMeHTbl aCTPOHOMUU U
acTpoU3UKU».

Ponb ¢GU3MKM U aCTPOHOMHM B SKOHOMMYECKOH, TeXHOJIOTMYecKOowu,
COLIMATbHOM M 3THYecKor cdepax [esiTeJIbHOCTA YesioBeKa, poib U MeCTO
(U3MKM U aCTPOHOMUM B COBPEMEHHOM HayuHOM KapTHWHE MUpa, 3HaueHue
orvcaTe/IbHON, CHUCTeMaTu3upylollel, OOBsSICHUTETbHONM U TIPOrHOCTUUECKOU
GyHKIMKA (U3NYECKON TeopuH, poJib (U3UYEeCKOU Teopud B (HOPMHUPOBAHUU
ripe/icTaB/ieHU 0 (U3MUeCKOW KapTHHe MHpa, MeCTO (hHU3MUecKOW KapTUHbI
MHUpa B 0O0IIleM psily COBPeMeHHBbIX eCTeCTBeHHO-HayUHbIX Tpe/iCTaBAeHUN O
TIpUPOJE.

MexnpeaMeTHbIe CBS3M.

N3yuenne Kypca ¢usuku yriaybnénHoro ypoBHs B 11 kiacce
OCYLLECTB/ISIETCSI C YYETOM COZep)KaTe/bHbIX MeXKIIPeJMETHbIX CBsI3eil C
KypCcaMy MaTeMaTHKH, O10IoTud, XUMUH, reorpadyi U TEXHOIOTHH.

MesicnpeomemHble noHsmus, ces3adHHble C U3yYeHUeM Memoooe
HAy4YH020 NO3HAHUSA: sBJieHWe, HAy4HbIi (akT, TUIoTe3a, Quanyeckas
Be/MUMHA, 3aKOH, Teopus, HabroZieHre, SKCTepUMEHT, MO/ e/MpOBaHue,
MoOjie/Tb, W3MepeHHe, TOTPeITHOCTH H3MepeHHM, W3MepUTe/bHble MPHUOOPHI,
1 poBasi labopaTopus.

Mamemamuka: pelieHUe CUCTeMbl ypaBHeHUWU. TpuUroHomeTrpruyeckue
byHKIUU: CUHYC, KOCHHYC, TaHTeHC, KOTaHI'eHC, OCHOBHOE€
TPUTOHOMETPUUYECKOe TOX/AeCTBO. BEKTOPBI M MX MPOEKLMU Ha OCU KOOP/WHAT,
cno)keHre BeKTOpOB. [Ipou3BojHbIe 3/ieMeHTapHbIX (yHKIM. [Ipu3Haku
1o/j00usi TPeyro/JILHUKOB, OTpeZie/ieHHe TJIOaU TIOCKUX (Guryp u obbéma
Tes.

Buosiozus: 35eKTpryecKue sIBJIEHUSI B >KUBOW TMPUpoJe, KoJsiebaTenbHble
JBDKEHUSI B >KMBOM TIpUPOJE, 3KOJOrMYecKrue pPUCKWA TPy TPOU3BOJCTBE
3JIEKTPO3HEPIyH, S/eKTPOMAarHUTHOEe 3arpsi3HeHue OKpY’Karollen Cpeppl,
y/IbTpa3ByKOBasi JMArHOCTMKAa B MeAWIIMHe, ONTUYeCKHe SIBJIeHUS B JKHUBOM
TIpUpOJeE.

Xumus: cTpoeHMe aTOMOB U MOJIEKYJ, KPUCTa//IM4ecKass CTPYKTypa
TBEPJBIX Tel, MeXaHu3Mbl 00pa30BaHUSI KPUCTA/JIMUECKOW  PeléTKH,
CIeKTpasbHbIU aHa/In3.



TI'eocpacpusn: wmarHWTHBIE TOMHOCA 3€eM/M, 3a/€KU MarHuTHBIX DY/,
dhoToChEéMKa 3eMHOI TTIOBEPXHOCTH, ceiicmorpad.

TexHo/102us: TIpUMEHeHWe TIOCTOSAHHBIX MAarHUTOB, 3JIGKTPOMAarHUTOB,
5/IeKTpoABUraTe/b SIkobU, reHepaToOp MepeMeHHOr0 TOKa, UHAYKLIMOHHasl 1eyb,
JIMHUAW  3JIeKTpoliepesiay, 3J/eKTpOABUraresib, pajap, paJUONPUEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBU-meub, ynbTpasByKOBasi AMAarHOCTHMKA B
TeXHUKe, MPOeKLIMOHHbIN amnrapart, BOJIOKOHHAsl OINTHKa, CO/HeYHas Oartapes,
CIYTHUKOBBIE NPUEMHUKY, si/lepHast SHepreTruka U KOJI0rMUecKue acrekThbl eé
pas3BUTUS.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI IO
OU3NKE HA YPOBHE CPEIHEI'O OBLIEI'O
OBPA3SOBAHUAINMYHOCTHBIE PE3YJIBTATBI

JINMHHOCTHBIE PE3YJ/IbTATbBI

JInuHOCTHBIE Ppe3y/bTaTbl OCBOEHUWs yueOHOro rpeaMera «Dusmka»
JO/DKHBI ~ OTpakaTb ~ TOTOBHOCTb M CHOCOOHOCTH  OOydYaroImmxcs
PYKOBOZICTBOBaTbCsl C(HOPMHUPOBAHHOW BHYTPeHHeM TO3ul[ield JUYHOCTH,
CHUCTEMOM I1[€HHOCTHBIX OPHEHTAI[Wi, TTO3WTHBHBIX BHYTPEHHHX YOeXIeHHi,
COOTBETCTBYIOIIMX TPAJUI[MOHHBIM II€HHOCTSIM DPOCCHHCKOTO 0O0II[ecTBa,
pacliMpeHre >KU3HEHHOrO0 OMbITa W ONbITa [IeITeJbHOCTM B MpoLiecce
peanu3aliiM OCHOBHBIX HarlpaB/IeHUM BOCIMUTATeIbHOM [AesiTe/lbHOCTH, B TOM
yuCsie B YacCTu:
rpakJaHCKOr0 BOCITUTAHUSA:

e C(hHOpPMUPOBAHHOCTh TPAKIAAHCKOW TIO3WIMM 0OOyuaroierocss Kak

AaKTUBHOT'O ¥ OTBETCTBEHHOT'O WeHa POCCUMCKOro 00I1leCTBa;

e TIDUHSTHE TPAJUI[MOHHBLIX O00IIjeue/loBeueCKUX T'yMaHUCTUYECKUX U
JleMOKpaTUUeCKHX LIeHHOCTel;

e TOTOBHOCTb BEeCTM COBMECTHYI JesTelbHOCTb B  HHTepecax
rpakKJAaHCKOro  OOIlecTBa, ydyaCTBOBaTh B  CaMOYIpaBIeHUH B
oOpa3oBaTe/ibHOM OpraHu3aluy;

e yMeHHEe B3aUMO/IeICTBOBATb C COLMAIbHBIMM HWHCTUTyTaMU B
COOTBETCTBUM C UX (DYHKLIUSIMU U Ha3HAUEHUEM;

e TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU J1eITeTbHOCTH.

MaTpMOTHUECKOr0 BOCIIMTAHUSA:

e ChOPMHUPOBAHHOCTb  pPOCCHUWMCKOM  TPaKAAHCKOM  WJIEHTUUHOCTH,
MaTpruoOTU3Ma;

e [EHHOCTHOE  OTHOLIEHWe K  TOCyJapCTBEHHbIM  CHUMBOJIAM,
JNOCTYKEHUSM POCCHMCKUX YUEHBIX B 00/1aCTH (DU3UKH M TEXHHKE.

AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

e C(pOpMHPOBaAHHOCTh HPAaBCTBEHHOT'O CO3HAHUSI, STUUECKOT0 MOBEe/|eHNSI;

e CIMOCOOHOCTH OIeHWBAaTh CUTyallMI0 W TPUHUMAaTh OCO3HAHHBIE
pelleHusi, OPUEHTHUPYSICb Ha MOpaTbHO-HPABCTBEHHbIE HOPMBI U
L[EHHOCTH, B TOM YMCJIE B [IeATeJIbHOCTH YYEHOTO;

e 0CO3HaHWe JIMUHOTO BK/a/la B IOCTPOEHHe YCTOMUMBOTO OyAyIero.

3CTEeTHYEeCKOr0 BOCTIMTAHUA:



5CTeTUYECKOe OTHOIIEeHHWe K MHpPY, BK/IHOYas 3CTETUKY Hay4yHOIO
TBOPYECTBA, MPUCYLLEro (U3nYecKou Hayke.

TPY/A0BOI'0 BOCIIMTAHUS:

HMHTepeC K pa3nuyHbIM cepam rpodecCcroHa/lbHON AesiTeTbHOCTH, B
TOM UHC/Ie CBSI3aHHbIM C (PU3MKOW U TeXHUKOW, yMeHUe COBepIaTh
OCO3HaHHbIM BBIOOp Oyaymiedd rmpodeccu U peanr30BbIBATH
coOCTBeHHbIe KU3HeHHbIe TI/IaHbI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHWI0 U CaM000Opa30BaHMIO B
obnactu (pU3MKYK Ha MPOTSHKEHUH BCEU JKH3HHU.

3K0/IOr'H4eCKoro BoCiinTalHus:

Cc(hOpMHPOBAHHOCTH 9KO/IOTHUUeCKOU KYJIbTYDBI, 0CO3HaHUe
r7100a7IbHOTO XapaKTepa 3K0JIOTMueCcKuX MmpobJiem;

TJIAHUPOBaHUE W OCYILIeCTB/IEHME [IeMCTBUM B OKPY’Karolllen cpejie Ha
OCHOBe 3HaHWUS LieJield yCTOMYMBOIO Pa3BUTHS Ue/IOBeUeCTBa;
paciIMpeHye OrbITa JesTeIbHOCTU IKOJIOTHUeCKOU HarpaB/IeHHOCTU Ha
OCHOBE UMEROIIUXCSI 3HAHUM 110 (PU3UKe.

IEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpMUPOBAHHOCTh MHPOBO33peHHUs], COOTBETCTBYIOILIETO
COBPeMEHHOMY YPOBHIO pa3BUTHs (DU3NUECKON HayKH;

0CO3HaHMe 11eHHOCTU Hay4YHOU JlesTe/TbHOCTH, TOTOBHOCTb B TIpoljecce
v3yueHusi (U3UKK OCYLIECTB/SATh MPOEKTHYI0 W MCC/e/0BaTelbCKYI0
JesTe/IbHOCTh UHAUBUAYATBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHHBEPCA/IbHbIE yueOHbIe [eHCTBUS
Bba3oBble /iornueckue JiefiCTBYS:

CaMoOCTOSITe/IbHO  (hOPMY/IUPOBAaTh W aKTya/lM3UpoBaTh Mpobiemy,
paccMaTpUBaTh €€ BCeCTOPOHHE;

OTIpefiesIsATh 1e/Id AesTe/IbHOCTH, 3a/|aBaTh MapaMeTpbl U KPUTEPUH WX
JOCTYDKEHMS;

BLISIB/IITh  3aKOHOMEDHOCTW U TIPOTHBOPEUHsi B pacCcMaTpHBaeMbIX
bU3NUeCKUX SBIIEHUSX;

pa3pabaThiBaTh TIUIaH pellleHHs TIpoO/sieMbl C YyuéTOM aHasM3a
VMMEIOLUXCsl MaTepUaIbHbIX U HeMaTepUalbHbIX PeCypCOB;

BHOCUTh KODDEKTHBbI B [leSITeJIbHOCTb, OLIEHWBaTh COOTBETCTBUE
pe3y/IbTaTOB 11e/IsIM, OL[eHUBATh PUCKU TTOC/Ie[ICTBUM [lesATeTbHOCTH;



KOODAWHUPOBaTh U BBINOMHATL PabOTy B YC/IOBUSIX peabHOTO,
BUPTYaIbHOTO0 1 KOMOMHUPOBAHHOTO B3aMO/IENCTBYS;

pa3BUBaTh KpeaTWBHOE MbIIUIEHHe TIPU PEIIeHUH JKU3HEHHBIX
ripobiem.

Ba3oBble HccIei0BaTe/IbCKHE AeHiCTBUA:

B/a/leTb HAyYHOW TEPMHHOJIOTHEH, K/IIOUEBbBIMU TIOHATUSIMU U
MeToJaMU (p13UUeCcKol HayKu;

B/a/leTb HaBblKaMK  yueOHO-UCC/Ie[JOBAaTe/IbCKOM UM TPOEKTHOM
JesiTeIbHOCTU B 0071acTi (DM3MKH, CTIOCOOHOCTBIO M TOTOBHOCTBHIO K
CaMOCTOSITE/IbBHOMY TIOMCKY METO/IOB pelleHUs 3aZiau (hrU3nueckoro
COJiep’KaHusl, MPUMEeHEeHUIO Pa3/InYHbIX MEeTO/0B TTO3HAHMUS;

B/a/leTb BUJAMM [IeSiTeJIbHOCTU T10 TOyYeHUI0 HOBOTO 3HAHUS, ero
WHTepIipeTaliiy, Tpeo0pa3oBaHUI0 W TIPUMEHEHWI0 B Pa3/IMUHBIX
yueOHBIX CHUTYal[UsiX, B TOM UKCJ/ie TIPY CO3/IaHUU yueOHBIX MPOEKTOB B
obmactu Gpu3mKy;

BBISIB/ISITh TIPUUMHHO-CJIeZICTBEHHbIE CBSI3U U aKTyaJW3UpOBaTh 3ajauy,
BLIIBUTATh TUIOTe3y €€ pelleHus, HaxOJuTb apryMeHTbl [Jisi
JoKasaTelbCTBa CBOUX YTBep)XK/AeHHM, 3aJjaBaTh IlapaMeTpbl U
KpUTEPHUH pellleHus;

aHa/IM3UpPOBaTh TOJIyYeHHble B XOJie pelleHus 3a/aud pe3y/bTaThl,
KPDUTHYECKM  OLIeHWBaThb WX  JOCTOBEPHOCThb, TPOTHO3WPOBATh
M3MeHeHre B HOBBIX YC/IOBUSIX;

CTaBUTh U (POPMY/IMPOBATH COOCTBEHHBIE 3aJaud B 0Opa3oBaTebHOMN
J1esiTeIbHOCTU, B TOM UMCJIe TIPU U3yUeHUU (PU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsiM, OLIeHUBATh MPUOOPETEHHBIN OTIbIT;
yMeTb TepeHOCUTb 3HaHUs 1o (U3KMKe B TMpaKTUUecKyr 00/acTb
)KU3HeJesITe/IbHOCTY;

yMeTb UHTEeTPHUPOBAaTh 3HAHMS U3 Pa3HbIX NPeJMETHBIX 00/1acTel;
BbIIBUTaTh HOBble WJeM, TIpejjaraTb OpWUrHMHajbHble TOAXOAbI U
pellieHus;

CTaBUThb TIpob6/ieMbl UM 3alauM, [OMyCKalollhe ajbTepPHAaTUBHbIe
pelLleHusl.

Pabora c uadopmanmeii:

BJIaZIeTh ~ HaBbIKaMM  TOJy4YyeHUs] HMHQOpMaUMd  (PU3UUECKOro
collepkaHUsI U3 HCTOYHUKOB pasHbIX THUIIOB, CaMOCTOSITEIbHO
OCYLLeCTB/ISITh TIOUCK, aHaaW3, CUCTEMATH3alMI0 W UHTepIIpeTarjuio
MH(bOpMaLMy pa3nyHbIX BUZI0B U (JOPM Mpe/iCTaB/IeHNS;

OLIeHUBaTh JOCTOBEPHOCTh UH(POPMALIH;



WCIO0JIb30BaTh CpefcTBa MH(GOPMALMOHHBIX W KOMMYHMKAL[MOHHBIX
TEeXHOJIOTUA B pelleHWM KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX U
OpraHu3al[MOHHBIX 33/auy C Ccob/oZieHreM TpebOoBaHUA 3PrOHOMUKHY,
TeXHUKM 0e30MaCHOCTH, TMrHeHbl, pecypcocOepekeHusi, MPaBOBbIX U
3TUYECKUX HOPM, HOPM MH(OPMAaI[MOHHOM 6e30T1acHOCTH;

CO371aBaTh TEKCThbI (PU3NUYECKOTO COZIepKaHUsI B pa3/IMuHbIX (popMaTax C
yuéTOM Has3HaueHUs1 MHGOpPMALMM W LiefleBOM ayJuTOpuM, BbIOMpast
OITUMaJIbHYI0 (POpMy Tpe/iCTaB/lIeHuUs U BU3yalr3aLyu.

KoMMyHUKaTHBHbIE YHUBEPCa/IbHbIE yueOHbIe JeHCTBUA:

OCYyIIIeCTB/ISATL OOII[eHWe Ha YpokaXx (U3WMKM ¥ BO BHEYPOUHOH
JleITeIbHOCTY;

pacrno3HaBaTh TMpPeANOChIIKA KOH(JIMKTHBIX CUTYallUkd U CMsryaTth
KOH(/TUKTHI;

pa3BEPHYTO U JIOTUYHO W3/1araTb CBOK TOUKY 3p€HUS] C
WCI10/Tb30BaHHEM SI3bIKOBBIX CPEe/ICTB;

NMOHMMaTb U MCIOJIb30BaTh  TpeMMyIllecTBa  KOMaHJHOW U
VHAVBUAYaTbHON paboThI;

BLIOMpATh TEMaTHKy U METOJbl COBMECTHBIX JENCTBUM C YUYETOM
OOIIX UHTEPeCOB M BO3MOYKHOCTEH KaXK/I0T0 ujleHa KOJI/IeKTHBA,
TIPUHUMAThL 11eJIi COBMECTHON [iesATeTbHOCTH, OpraHU30BbLIBaTh U
KOOD/IMHUPOBAaTh [IeWCTBUSI 10 €€ [OCTWKEHHIO: COCTaB/IsITh IJIaH
JIeUCTBUM, pacripefiesiiTb pOJA C YYETOM MHEHUM YYaCTHUKOB,
obcy>XmaTh pe3y/bTaThl COBMECTHOMN PabOThI;

OLIeHMBAaTh KaueCTBO CBOEro BKJaJa U Ka)KJOro yuaCTHUKA KOMaH/bl B
OOIIMiA pe3y/IbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

ripe/ijlaraTh HOBble TPOEKTbI, OLIEHWBAaTh WJled C TMO3ULMM HOBU3HBI,
OpUTrMHabHOCTH, TIPAKTUYECKON 3HAUMMOCTY;

OCYILIeCTB/ISITh TMO3UTHUBHOE CTpaTernueckoe TOBeJeHHWe B pa3/IMuHbIX
CUTyalUsiX, TMpOSIBISTH TBOPUECTBO W  BooOpakeHue,  OBITH
VHULIAAaTHBHBIM.

PeryiAaTHBHBIE YHHBepPCa/IbHbIE yUe0OHbIe el CTBUs
CamoopraHu3anusa:

CaMOCTOSITEJIbHO  OCYIIIeCTB/ISITh [T03HABaTe/NbHYIO [1eSITe/IbHOCTh B
obmacti QUMK U aCTPOHOMHM, BBISIB/ISATH MPOOIEMBI, CTaBUTb U
dhopMypoBaTh COOCTBEHHBIE 3a/lauH;

CaMOCTOSITEJIbHO ~ COCTaB/ISITh  IJIaH  DeIleHWS ~ PacuéTHBIX U
KaueCTBEHHBIX 3a/jad, IJIaH BBLITIOJHEHUS TIPAKTHUUeCKod paboTel C



yuéTOM HMEIOIIUXCS PecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
TIpeArOYTeHUM;

[laBaTh OLIeHKY HOBBIM CUTYaLUsIM;

paclMpsiTh paMKM yueOHOro TipeAMeTa Ha OCHOBe JIMYHBIX
TIpeArOYTeHNM;

Jle/laTh OCO3HaHHBIN BbIOOpP, aprymMeHTHMpOBaTh ero, Opatb Ha cebs
OTBETCTBEHHOCTbH 3a pelleHue;

OLIeHMBaTh NIPUOOPETEHHBIN OIIBIT;

criocoOcTBOBaTh (POPMUPOBAHMUIO U TIPOSIB/IEHUIO 3pYJULIMK B 00/1aCTH
(bu3MKHY, TTIOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTe/bHBIN U KyJ/IbTYPHBIN
YPOB€Hb.

CﬂMOKOHTpOJ’[b, 3MOHHOHaHbelﬁ HHTE/IV/IEKT:

JlaBaTb OLIEHKYy HOBbIM CHUTyalldsiM, BHOCHUTb KOPPEKTUBBI B
JleITeIbHOCTh, OLIEeHUBAaTh COOTBETCTBHE PE3Y/IbTAaTOB LIeJisiM;

B/Ia/leTb HaBbIKAMHU I103HABaTe/JbHOW pe@ueKCUU KakK OCO3HaHUSI
COBepIIaeMbIX JEMCTBUU U MBIC/IUTETBHBIX MPOLIECCOB, UX Pe3y/IbTaTOB
Y OCHOBAHUI;

WCITO/Tb30BaTh TIPUEMBI pedIeKCUU [JIs OLeHKM CUTYyal[iH, BbIOOpa
BEPHOI0 pelleHus;

yMeTb OLIeHMBaTh PUCKU Y CBOEBPEMEHHO TPUHHUMAaTh PeIleHus 10 X
CHWDKEHHIO;

MPpYHMMAaTh MOTHBBI M apryMeHThbI APYTUX MPU aHaju3e pe3y/bTaToB
JlesiTe TbHOCTH;

TIPUHUMATh Ce0si, TOHMUMasi CBOM HeIOCTaTKH M JOCTOMHCTRA;
MPUHAMAaTh MOTMBBI U apryMeHThI APYIUMX MNPU aHaju3e pe3y/bTaTOB
J1esiTeIbHOCTH;

TIpU3HaBaTh CBOE TIPABO U TIPABO APYTHX Ha OMIMOKHU.

B miporjecce OCTH)XEeHUsI TMUHOCTHBIX Pe3y/IbTaTOB OCBOEHUS MPOrPaMMBbI I10
bu3vKe A ypOBHS CpegHero o0Oijero o6pa3oBaHUS Yy OOyUaroMXxcs
COBEpIIeHCTBYeTCA SMOI[MOHA/IbHBIN WHTEeJUIeKT, rpe/roJiararoym
c(hopMHPOBAHHOCTh:

CaMOCO3HaHHUs, BKJIHOYAIOL[ET0  CMOCOOHOCTh  TOHMMaTb  CBO@
IMOLIMOHA/ILHOE  COCTOSIHMe, BH/eTb  HallpaB/IeHUST  Pa3BUTHS
cobCTBeHHOM 3MOIMOHA/IbHOM cdepbl, ObITh YBepEeHHBIM B cebe;
CaMOperyIvpoBaHusi,  BK/IIOYAIOIIEr0  CaMOKOHTPOJIb,  yMeHHe
MIPUHUMAThb OTBETCTBEHHOCTb 3a CBOE TIOBeZIeHWe, CIIOCOOHOCTD
aflarTHPOBAaTbCA K SMOI[MOHATBHBIM HW3MEHEHHsSIM U  TIPOSIBJISITh
TMOKOCTh, OBITh OTKPLITBIM HOBOMY;;



BHYTPEHHEN MOTUBAL|MM, BK/IIOYAIOIEN CTpeMJIeHHe K JOCTVIKEHUIO
Le/IM U yCIlexy, ONTUMH3M, WHULMaTUBHOCTb, YMEHWE [elCTBOBATh,
VICXO/S1 U3 CBOUX BO3MOJKHOCTEW;

SMIIaTUM, BKJIIOYalollell CIIOCOOHOCTh TMOHMMAaTh SMOLIMOHA/BHOE
COCTOsSIHHE JpPYTHX, YUUTHIBAaTb €ro TpU OCYIeCTBIeHWU OOIeHus,
COCOOHOCTB K COUYBCTBUIO U COTIEPEKHMBAHUIO;

COLMa/IbHBIX HABBIKOB, BK/IIQUAIOIIMX CHOCOOHOCTh BBICTPAWBAaTh
OTHOLLEHUs C APYTUMH JIO/IbMH, 3a00THUThCS, TPOSIBIATH WHTEPeC U
paspelaTb KOH(PIUKTHI.

I[TPEAMETHBIE PE3YJIBTATBI

K koHily obyuennss B 10 Kaacce mipefMeTHbIe pe3y/bTaTbl Ha yT/yO/IEHHOM
YPOBHE JIOJ/DKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCS YMEHUH:

MOHMMaTb pOJib (U3NKKM B SKOHOMHUUECKOW, TeXHOJIOIMUeCKOU,
5KOJIOTMYEeCKOM, COLMaTbHOM W 3TUYECKOM cdepax JesiTelbHOCTH
yejioBeKa, Pojib U MeCTO (PU3MKU B COBPeMEHHOW HayuHOM KapTHHe
MUPA, 3HaueHue onucaTebHOMH, CHUCTEMATU3UPYIOLIEeH,
00BSICHUTE/ILHOW U TIPOTHOCTUYeCKOW QyHKLUH (hr3rueckon Teopyun —
MeXaHWKH, MOJIeKy/lsipHOM (U3MKKM W  TepMOAWHAMUKH, pOJib
dbusrueckol Teopur B (OPMHUPOBAHUU TIPeZiCTaB/IeHUA O (hU3UUeCKOU
KapTHUHE MUPa;

pasnuyarth yC/JIOBUS TIDUMEHUMOCTH MoJesied (U3nMdecKux Ten U
TIPOLIECCOB (SIBJIEHUWM): WHepIMa/JbHasi CUCTeMa OTCYéTa, abCOJIFOTHO
TBEpJ0e TeJ0, MarepuanbHasi TOYKa, PaBHOYCKOPEHHOE [BW)XEHHUe,
cBoboiHOE TIaZieHWe, abCoOJIOTHO yripyrasi AedopMaliusi, abCOMOTHO
yrnpyroe u aOCOJIIOTHO HeyIpyroe CTOJIKHOBEHUs, MOJeNd Tasa,
JKUJKOCTU U TBEpAOro (KpUCTA/LIMYECKOrO) Tesa, WjeanbHbIA Tras,
TOUEUHBIN 3apsi/i, OAHOPOJHOE 3JIEKTPUUECKOe TI0JIE;

pasnuyath yciaoBus (FpaHMIIbl, 00/1aCTH) TIPUMEHUMOCTH (hHU3UUeCKUX
3aKOHOB, TTIOHMMaTh BCeOO1I[1i1 XapakTep (pyHZaMeHTaJIbHbIX 3aKOHOB U
OrpaHUYeHHOCTh MCIT0/Ib30BaHMsl YaCTHBIX 3aKOHOB;

aHA/TM3UPOBaTh U OOBSCHATH MeXaHWUeCKHe TPOLeCChl U SIBJIeHUS,
WCIO/b3ysl ~ OCHOBHbIE  TIOJIO)KEHUSI M 3aKOHbl ~ MEXaHWKHU
(OTHOCHTENBHOCTh MEeXaHWUUeCKOIO /IBW)KeHHs, JOpMYyJibl KHHEMaTHUKU
PaBHOYCKODEHHOT'O  JIBWKeHUs, Tipeobpa3oBanusi [anunes s
CKOPOCTU M  IlepeMelleHusi, 3akKOHbl  HbIOTOHa,  NpUHLMII



OTHOCUTENBHOCTU ['anunesi, 3aKOH BCEMHPHOIO TSTOTEHUS, 3aKOHBI
COXPaHEHHsT UMITYJIbCa U MeXaHWUUeCKOH SHEepPTruu, CBsi3b PabOThI CHIIbI
C U3MEHEHUEM MeXaHWYeCKON SHePruu, yCA0BUSl paBHOBeCHsI TBEPOTrO
Tesna), MPU 3TOM UCMO/b30BaTh MaTeMaTUUeCKOe BbIpa)KeHHEe 3aKOHOB,
yKa3biBaThb  YCAOBUSI ~ TNPUMEHUMOCTU  (PU3WUECKUX  3aKOHOB:
nipeoOpa3oBanuii ['anusiesi, BTOPOTO U TpPeThero 3akoHOB HbIOTOHa,
3aKOHOB COXDaHEHUs] UMIYJibCa W MeXaHWYeCKOW SHepruu, 3aKoHa
BCEMUPHOT'O TSATOTEHUS;

aHa/IM3UpPOBaTh W OOBSCHATHL TeEIJIOBble TPOLIECCHl U SIBJIEHUS,
WCIOJIb3ysi OCHOBHbIe To/0keHUsT MKT UM 3akOHBI MOJEKY/ISIPHOM
(GU3MKM U TepMOAWHAaMUKHU (CBSI3b [aBJeHUs HJeaqbHOTO rasa co
cpejHeM KWHETUUYeCKOM 5SHeprded  TeIjioBOr0  JBWKEHUSI U
KOHLIEHTpal[iell ero MoJieKyJ, CBsi3b TeMIlepaTypbl BelecTBa CO
cpefiHeM KWHETUUEeCKOM SHeprued TemsioBOrO /JBW)KEHUSI ero 4JacTHll,
CBSI3b [IaBJIEHUSI WJlea/IbHOT0 ra3a C KOHLIeHTpaljueld MOJIeKy/a U ero
TeMIiepaTypou, ypaBHeHre MeH/ieeeBa—KanelpoHa, repBbld 3aKOH
TePMO/IMHAMUKY, 3aKOH COXPaHeHUs SHePryuy B TelJIOBBIX MpoLjeccax),
MpyU 3TOM MCI0JIb30BaTh MaTeMaTUueCKoe BbIpaXKeHHEe 3aKOHOB,
yKa3blBaTb YCJOBUS NPUMEHHMOCTU YypaBHeHUsi MeHzeneeBa—
KrnarnenpoHa;

aHa/IM3UPOBaTh M OOBSICHATH 3eKTpUUYEeCKHe SB/IeHUS, HCTIOJIb3Yys
OCHOBHbIe  TIOJIO)KEHWSI UM  3aKOHbI  3JIEKTPOAWHAMUKU  (3aKOH
COXpaHeHUs1 37IeKTPUUeCKOro 3apsi/ia, 3aKoH KysioHa, oTeHIMabHOCTh
3/71eKTPOCTAaTUUYECKOTO TI0Jsl, TIPUHLIUM CyTepPHo3ULIUM 37IeKTPUUYeCKUX
TroJieu, Py 3TOM yKa3bIBasi yCJI0BUSI MPUMEHUMOCTH 3akoHa KyJsioHa, a
TaK)Ke MPAKTAUYeCKU Ba)KHble COOTHOLLEHHUS: 3aKOHbI Oma /11 yyacTKa
Lenu U s 3aMKHYTOW 37IeKTPUYeCKOU Lenw, 3aKoH [[xoyns—JleHia,
nipaBwia Kupxroda, 3akoHbl @apaziesi A1s1 3/1eKTPOJIM3a);

OMUChIBaTh (hU3MUeCKue MpOoLeCChl U SIBJI€HUS], UCI0/Ib3YysI BeJIMUUHBI:
riepeMellleHUe, CKOPOCThb, YCKOPeHHe, UMITYJIbC Tejla U CUCTeMBI Tes,
Ccula, MOMEHT CW/bl, [aBjeHWe, TMOTeHUadbHasg  SHEepPrus,
KUHeTHYeCcKasi JHeprusi, MexaHWUeckKas »SHeprus, pabora Cuibl,
LIeHTPOCTPEMUTE/IbHOE YCKOPeHWe, Cuja TS)KeCTH, CWla YNpyrocTH,
Cula TPeHUs, MOLLIHOCTb, SHEPrysi B3aWMOJENCTBUSA Tena C 3eMién
BO/MM3M e€ TIOBEPXHOCTU, SHEpPrus yIpyrod AedopMaliiuul MpY’>KUHBI,
KOJTMUeCTBO TeTUIOThl, abCO/M0THass TemrepaTypa Teja, paboTta B
TepMOJVHAaMUKe, BHYTDEHHSISI SHEpPrusi MJeaqbHOr0 OAHOATOMHOTO
rasa, pabora ujeanbHOr0 Tras3a, OTHOCHTe/IbHAas BJaXXHOCTb BO3AyXa,



KII/l waeanbHOro TeIUIOBOIO [JBUrartess; 3J/IeKTPUYECKoe T[oJie,
HaMpsUKEHHOCTh  3/IEKTPUUECKOTO  TMOJis, HarnpsbKeHHOCTh  TIOJISt
TOUEYHOTO 3apsila WIA 3apsokeHHOro Iapa B Bakyyme U B
JV3NIeKTPUKe, TOTeHLMaa 3eKTPOCTaTUUeCKOro TI0Jis, Pa3HOCThb
MOTEHLIUAJIOB, >JIEKTPOJBWXKYIass CWIa, CWia TOKa, HarpsbKeHue,
MOIIHOCTb TOKa, 3JIEKTpUYecKasi EMKOCTh IIJIOCKOrO KOHJEHCAaTopa,
COMPOTHUB/IEHME YUacCTKa LieMU C MOC/ae/l0BaTe/IbHbIM U Mapasiie/ibHbIM
COoelUHEHWEM  pEe3UCTOPOB,  JSHEPrus  5JIeKTPUUECKOro  MOJis
KOH/I€HCaTopa;

OOBSICHSITE ~ OCOOEHHOCTH  MpOTeKaHWs  (U3WUECKUX  SIBJIEHUM:
MeXaHUUeCKoe [BWKEeHUe, TersioBOoe [BW)KeHHWe YaCTUL] BellecTBa,
TEIJIOBOe  paBHOBecHe, OpOYHOBCKOe  [BIKeHHe, auddy3us,
VCrapeHue, KUreHve W KOHJeHcalusi, TlaBJeHre U KpUCTa/liu3alys,
HarpaB/eHHOCTh Tervionepeaauu, 371eKTpHU3aLus Ten,
5KBUIIOTEHLMA/IbHOCTb MTOBEPXHOCTHU 3apsDKEHHOTO MPOBO/HYUKA;
MPOBOUThL UCC/e0BaHNE 3aBUCUMOCTH OJTHOM (hPU3UUYECKOW BeTUYMHBI
OT JpYyrol C WUCI0J/Ib30BaHUEM TMPSMbIX U3MEpPeHUM, TIpU 3TOM
KOHCTPYUPOBAaTh YCTAHOBKY, (DMKCUPOBAThb pe3yJIbTaThl TMOTyYeHHOU
3aBUCUMOCTU (DU3UUECKUX Be/JWUMH B BHUJEe TrpadUKOB C YYETOM
abCOMIOTHBIX ~ TIOTPEIIHOCTeM HW3MEpeHWH, [fie/laTb BBIBOZABI  TI0
pe3y/bTaTaMm UCCIIe[JOBaHuS;

TIPOBO/IUTh KOCBEHHbIe M3MepeHHUs (PU3NUYeCcKUX BeIUYUH, TIPU 3TOM
BLIOMpATh OMTUMAJIBHBIA METOJ, 3MepeHus], OljeHMBaTh aOCOIOTHBIE U
OTHOCHTe/TbHbIe MOTPeITHOCTH MPSIMbIX U KOCBEHHBIX U3MepeHuH;
MPOBOAUTL  OMNbITBI [0 TMPOBEpPKe MpPeAJOKEeHHOM  THUIOTe3bl:
TJIaHUPOBATh 5KCIEPUMEHT, cobuparb 5KCEPUMEHTAJIbHY IO
yCTaHOBKY, aHa/IM3UPOBATh MOJyYeHHbIe pe3yJ/bTaThl U [1eJIaTh BbIBOJ, O
cTaTyce Tipe/iJIo’KeHHOW TUIoTe3bl;

cobmogaTh mpaBwia 0Oe3omacHOrO  TpyZa TpU  TIPOBeEHUU
WCCIeJOBaHUM B paMKaxX y4yeOHOro SKCIIepUMeEHTa, IMpaKTUKyMa W
yueOHO-UCCIejoBaTeNlbCKOM 1M TPOEKTHOW  JleATeNbHOCTA  C
WCTI0/Ib30BaHWEM HW3MEpPHUTe/IbHbIX yCTPOMCTB U J1abopaTOpPHOTO
obopy1oBaHus;

peliaTh pacuéTHble 3a/laud C SIBHO 3aJlaHHOM W HEsIBHO 3a/laHHOM
bur3MUeCKo Mo/leNbi0: Ha OCHOBAHMH aHajM3a yC/I0BUsI 000CHOBLIBATh
BbIOOp (u3nUeckoit Mozenu, OTBeuatolleil TpeGoBaHUSIM 3a/auM,
NpUMeHsITb  ()OpMyJibl, 3aKOHbI, 3aKOHOMEPHOCTU U TIOCTYJ/IaThl
(bU3MYeCKUMX TEeOpUM MpU HKCIOJIb30BaHWM MaTeMaTUYeCKUX METO/I0B



peleHusi 3ajay, MPOBOJUTH PACyéTbl HAa OCHOBAaHWU UMEIOIIUXCS
JlAHHbIX, AHA/JIM3UPOBaThb pe3yJbTaTbl M KOPPEKTUPOBAaTb METO/IbI
pelleHus C YY4ETOM MOTYUYEHHBIX Pe3y/bTaToB;

pelllaTh KaueCTBeHHbIe 3a/jaud, TpeOyrolle MpyUMeHeHUs 3HaHUM U3
pasHbIX pasfiesioB Kypca (PU3MKH, a TakKe MHTerpalyyd 3HaHWM U3
IPYTUX TNpeJMETOB eCTeCTBEHHO-HAYyUHOIr0 I[MK/a: BbICTpPAUBaTh
JIOTUYECKYO LIeMOYKY pacCy>kJIeHU C ONOpOM Ha M3y4YeHHbIe 3aKOHbI,
3aKOHOMEPHOCTH U (PU3HUUEeCKUe SIBIEeHUS;

WCII0/Ib30BaTh TeopeTHUecKre 3HaHWsS /s O0OBsSCHEeHUSI OCHOBHBIX
TIPUHLIUIIOB ~ paboTbl  U3MepUTEeNbHBIX  TPUOOPOB, TEeXHHUUYECKHUX
YCTPOMCTB Y TEXHOJIOTUYECKUX MPOL[eCCOB;

TIPUBOJUThL TPUMeEDPbl BKJafla POCCHUUCKHUX U 3apyOeXXHbIX YUEHbIX-
¢U3UKOB B pa3BUTHE HayKH, B 00bsICHEHHe TIPOL[eCCOB OKPY’Karolllero
MUpa, B pa3BUTHE TEXHUKU U TeXHOJIOTUY;

aHa/IM3UpoOBaTh M OLIEHWBaThb  TOCJAE/ACTBUSI  OBITOBOM U
TPDOU3BO/ACTBEHHOU  [JIeAITeTIbHOCTU  YeJOBeKa,  CBSI3aHHOM  C
(bU3MUYeCKUMH TIPOLIeCCaMH, C TTO3ULIMKA KOJIOTHUeCKON 0e30macHOCTH,
Npe/iCTaB/eHUd O palMOHAJIbHOM TPUPOAOIIO/NIb30BaHNM, a TaKKe
pa3yMHOM HCIIO/Tb30BaHUU [IOCTH)KEHUM HAayKUu W TEeXHOJIOTUM AJIst
JlaJIbHEHIIIeT0 pa3BUTHS Ue/I0BeUeCKOro o0I1ecTBa;

TIPUMEHSITb pa3/IMuHbIe CrIoco0bl paboThl ¢ MHPOPMaIvel (pru3nuecKoro
coflepXkaHusi C WCIO/Ib30BaHWEM COBPEMEHHBIX WH(POPMAaLIMOHHBIX
TeXHOJIOTHM, TPU 3TOM UCI0JIb30BaTh COBPeMeHHbIe MH(OPMal[MOHHbIe
TeXHOJIOTUM [IJisi TIOMCKa, TiepepabOTKU W TIpe[bsiBleHus] yueOHOU u
Hay4YHO-TMOIMY/ISIPHOM “H(pOpMaLH, CTPYKTYypUPOBaHUSI u
VHTeprnpeTalyi  MH(OpMal[M¥, TOAyUYeHHOW U3  pa3/IUuHbIX
VMCTOUHUKOB, KDUTUUECKU aHa/U3MPOBaTh MOJydyaeMyr0 HMH(OpMaI1Io
Y OLIeHUBaTh €€ I0CTOBEPHOCTb KAK Ha OCHOBE MMEIOLLIUXCS 3HAHWU,
TaK 1 Ha OCHOBE aHaJ/lM3a UCTOYHUKA MH(OpMaLy;

MpOSIB/IATHL ~ OpraHW3al[MOHHble W TI03HaBaTe/ibHble  YMEHUsI
CaMOCTOSITEJILHOTO ~ TIPUOOpeTeHHsi HOBBIX 3HaHUM B  TIpoliecce
BBITO/THEHUSI IPOEKTHBIX U yueOHO-UCC/e[oBaTeIbCKUX pabor;
paboTaTh B TpyMIe C WCMOJHEHWeM pPa3/IMUHbIX COLMAbHBIX POJieH,
MJIaHUpOBaTh ~ paboTy  TPYMIbl,  paljMOHaAbHO  pacrpefensTh
JleATeJIbHOCTh B HECTaHJAPTHBIX CUTyalUsiX, aZleKBaTHO OL|€HWBAaTh
BKJ/IaJ] K&X/JI0T0 M3 YYaCTHUKOB IPYIIILI B pellleHre pacCMaTpyBaeMOn
npobJiemsl;



TIPOSIBJIATE MOTUBALIUIO K OyAyIleit mpodeccroHanbHON AesTe/TbHOCTH
T0 CreluabHOCTAM (PU3UKO-TeXHUUEeCKOT0 NpoduJIs.

K koHily obyuenuss B 11 Kaacce mipeMeTHbIe pe3y/bTaTbl Ha yT/y0/IEHHOM
YPOBHE /I0/KHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 00YUArOIIMXCST YMEHU:

MOHMMAaThb poJib (U3UKKM B IKOHOMUUECKOW, TeXHOJIOIMUeCKOu,
COLIMaIbHOM U 3THMYeCcKOW cdepax [eATeNbHOCTH 4Ye/ioBeKa, pPOojib U
MeCcTO (U3WKKM B COBpPeMEHHOM HayyHOM KapThHe Mupa, pojb
aCTPOHOMHH B TPAKTUUYECKOW JleATe/TbHOCTH 4esioBeKa U JjarbHeuiieM

HayUYHO-TeXHUUECKOM pasBUTHH, 3HaueHue ornuvcaTebHOM,
cucTeMaTU3UpYyolllel, 0OBICHUTETHLHON U TIPOTHOCTUYEeCKON (DYHKLIWN
(pU3MYeCKOU Teopur — SJIeKTPOJAUHAMMKH, CrelUaribHOW Teopyur

OTHOCHUTEeTbHOCTH, KBAHTOBOM (DU3UKU, POJib (PU3NUECKOW TeOpUu B
(hopMHpOBaHUU TIpe/iCTaBlAeHNH O (H3MYecKOl KapTUHe MHpa, MecTO
¢usnyeckolt KapTuHbI Mupa B 00IIeM psily = COBpeMeHHBIX
€CTeCTBeHHO-HAYUHbIX Tpe/ICTaB/IeHUN O TIPUPO/E;

pasnMyarth yCJIOBUS TIPUMEHUMMOCTH MoJesied (U3MYecKux Ten H
TNpoLIecCOB (sIBJIeHWI): OJHOPOAHOE 3JIeKTPUUeCKOe U OJHOPOAHOe
MarHUTHOe TIO/sI, TapMOHWUeCKHWe KoJyiebaHWs, MaTeMaTH4eCKHid
MasiITHUK, WJeabHbIi TIPY>XUHHbIA MasTHUK, TapMOHWYeCKUe BOJIHBI,
uzieanbHbIN KoJsiebaTelbHbIM KOHTYP, TOHKasl JIMH3a, MOAesiel aTroma,
aTOMHOTO si/ipa ¥ KBaHTOBOW MO/Ie/id CBeTa;

pa3nuuaTh yCaoBUs (TpaHUIbl, 00/1aCTH) TIPUMEHUMOCTH (PU3NUeCKUX
3aKOHOB, TIOHUMAaTh BCeOOII1i1 XapakTep (yHJaMeHTa/IbHbIX 3aKOHOB 1
OrpaHMYeHHOCTb MUCIIO/Ib30BaHKWsl YaCTHBIX 3aKOHOB;

aHa/IM3UPOBaTh U OOBSICHITH 3/IEKTPOMAarHUTHbIE TIPOLIeCChI U SIBJIeHUS,
VICTIO/Ib3ysl OCHOBHBIE TIOJIOKEHMSI U 3aKOHbI 3JIEKTPOJAUHAMHUKUA U
CrleLMalbHOW  TeOpUM  OTHOCUTENBHOCTU  (3aKOH  COXpaHeHUs
J/IeKTPUUECKOro 3apsija, cuia Awmmnepa, cuia JlopeHua, 3akKOH
3JIEKTDOMarHUTHOM  WMHAYKUWMK, mnpaBwio JleHuma, cBsasp JC
CaMOMHAYKLMM B 3JIEMEHTe 3JIEKTPUUECKOW L[eMd CO CKOPOCThIO
V3MEeHeHUs] CWIbl TOKa, [IOCTyJaTbl  CIIeLUaJbHOM  Teopuu
OTHOCUTEIbHOCTH DWHILITENHA);

aHa/IM3UpOBaTh W OOBSICHATH KBAHTOBbIE TIPOLIECCHI U  SIBJIEHUS,
WCII0/Tb3Ysl TIOJIO’KeHUs] KBAHTOBOW (H3MKU (ypaBHeHHe OHWHILTeWHa
ans ¢otosdekra, MepBblii M BTOPOM TOCTynaTel bopa, mpuHLMI
COOTHOILIeHUsT HeorpeJesiéHHOCTel ['eii3eHbepra, 3aKOHbI COXPAHEHUs



3apsiIOBOT0 M MacCOBOT'0 YMCe/T M SHEPTUU B /IePHbIX peaklUsX, 3aKOH
PaIM0aKTUBHOTO pacriaza);

OTKMChIBATh (pr3NUECKUe TMPOLIECChl U sIBJIEHUS, UCII0/b3ysl BeJTMUMHBI:
HanpsDKEHHOCTD 3/1IeEKTPUYECKOT0 ToJis, MOTeHL1as
5JIEKTPOCTaTUYECKOI 0 oJs, pa3HOCTb MOTeHLUAJIOB,
5/IeKTPOJIBKYLLasl CWIa, WHAYKLUMS MarHUTHOTO TMOJisl, MarHUTHbIN
MOTOK, cuaa AMriepa, WHAYKTUBHOCTb, 3JeKTPOJBIDKYIas Cuia
CaMOMH/IYKL[MM, SHEPrusi MarHUTHOTO TI0JIi TIPOBOJHUKA C TOKOM,
DeJISITUBUCTCKAM ~ UMIY/bC, TIOJIHAsi SHEPrusi, SHeprusi IOKOs
CcBOOO/THOM YaCTHI[bl, SJHEPTHSI U UMITY/bC (POTOHA, MAaCCOBOe YUC/IO U
3apsifi ipa, SHeprusi CBsI3U 1Pa;

OOBSICHATL ~ OCOOEHHOCTHM  TpOTeKaHusi  (U3NYEeCKUX  SIBJIEHUM:
3/IeKTPOMarHuTHast WHAYKLUS, CaMOMH/YKLUS, pe30HaHC,
vHTep(epeHIUsT BOJIH, AU(PpaKLYs, OUCTEepPCHsi, TI0JIHOe BHYTPeHHee
oTpakeHue, (oToseKTpuueckui 3¢Q¢ekt (potosddekT), anbda- u
GeTa-pacragpl sifiep, ramMmma-usiyueHue sigep, pusnueckyde TPUHIUITBI
CMeKTpaJbHOTO aHa/iv3a 1 paboThl J1a3epa;

oripejieNiATh HarpaB/eHWe MHAYKLUM MarHUTHOTO T10Jisi TIPOBOJIHUKA C
TOKOM, CUJIbl AMriepa U cusibl JIopeHiia;

CTpOUTh U300pa)keHWe, CO3/jaBaeMoe TIOCKAM 3epKajlioM, TOHKOU
JTMH30M, U PaCCUUTHIBATH €r0 XapaKTePUCTUKY;

TIPUMEHSITh OCHOBOIIO/Iararoljiie aCTPOHOMUYEeCKHe TIOHSTHSI, TeOPUU U
3aKOHbl [Jii aHaiu3a U O00bscHeHUs (U3MUeCKHUX T[POLIeCCOoB,
TIPOMCXOZSIINX B 3BE3/aX, B 3BE3/IHbIX CUCTEMaX, B MeXKrajaKTHyeCcKou
cpefie; ABI)KeHUs1 HeOeCHBIX TeJl, SBOJIFOLMY 3BE3/] U BcesieHHOM;
MIPOBOJUTL MCC/I€OBaHUE 3aBUCHMOCTEN (DHU3UUECKUX BEJMYMH C
WCII0/Ib30BaHMEM TIPSMbIX W3MEpPeHWl, TNpU 3TOM KOHCTPYMpPOBAaTh
YCTaHOBKY, (UKCUpPOBaTh pe3y/abTaTbl II0JlyUeHHOW 3aBUCHUMOCTU
¢u3nuecKMx BeIUUMH B BHUJe TpadUKOB C Y4€TOM abCOJIFOTHBIX
MOTPeIHOCTel  W3MepeHW, JefaTb BBIBOJbI [0 pe3ysbTaTaM
VICCIIeJOBaHMUS;

MIPOBOJUTH KOCBEHHbIE H3MepeHUsl (PM3NYeCKUX BeJWYMH, NPU 3TOM
BbIOMPATh ONTUMAbHBIN MeTO/, U3MepeHus], OIleHUBaTh aOCO/MIOTHBIE U
OTHOCHTeJIbHbIE TIOTPeIIHOCTU NPSIMBIX U KOCBEHHBIX M3MepeHNH;
MPOBOJAUTHL  ONBITBI 10 TPOBEPKe  MPEeAJIOKEHHOW  TUIOTe3bl:
MJIaHUPOBAaTh  SKCIIEPHUMEHT, cobupaTh  3KCIIePUMEHTA/IbHYIO
YCTaHOBKY, aHa/IM3UPOBATh MOJyYeHHbIe Pe3yIbTaThl U JieJ1aTh BbIBOJ, O
CTaTyce IpeJJ/10’)KeHHOW TUIOTe3bl;



OTMUCHIBAaTh METOZIbI TIOJTyUeHHsI HayUHBIX aCTPOHOMHUYECKUX 3HaHHUM;
cobmogaTh mpaBwia 0Oe3omacHOrO  TpPyZa TpU  TIPOBeZeHHU
WCCIeJOBaHUM B paMKaxX y4yeOHOTO 3KCllepUMeHTa, IMpaKTUKyMa Hu
yueOHO-MCC/Ie[JOBAaTeIbCKO ¥ TIPOEKTHOM  JesiTeIbHOCTU — C
WCTIO/Ib30BaHEM  HW3MEPHUTe/IbHBIX yCTPOMCTB U J1abOpaTOpPHOTO
obopyioBaHus;

pellaTh pacCuéTHble 3a/laud C SIBHO 3aJlaHHOM W HEsIBHO 3a/laHHOM
¢bu3MuecKoil MOZe/ibl0: Ha OCHOBAaHWMM aHajau3a YC/IOBUSI BbIOMpATh
bu3nueckre Mojenu, OTBevarollde TpeOOBaHUSM 3afiaud, MPHUMEHSITh
(hopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTHU 1 TIOCTY/IaThl PU3NUECKUX TEOPUH
TIPU  WCII0/Ib30BaHWM MaTeMaTUYeCKUX MeTO/[OB pellleHus 3ajad,
MPOBOAUTb  PAcuéTbl HAa  OCHOBAaHUM  UMEIOU[UXCA  JaHHBIX,
aHa/IM3UPOBaTh pe3y/bTaTbl U KOPPEKTUPOBATh METO/bI peIleHUs] C
YUETOM ITO/TyYeHHBIX Pe3y/IbTaToB;

pelllaTh KaueCTBEHHbIE 3a/jauM, TpeOylollie MpUMeHeHWs] 3HaHWM W3
pasHbIX pa3fie/ioB Kypca (U3MKH, a TakKe HWHTErpaluyd 3HaHWM U3
JPYTUX TIpeIMETOB eCTeCTBeHHO-HAayuyHOro IMK/A: BBICTPAUBATh
JIOTUYECKYIO LIeTIOUKY PACCY>XIeHUN C OrOpOoM Ha M3yuyeHHbIe 3aKOHBI,
3aKOHOMEPHOCTH U (hH3UUeCcKHe SIBJIeHNS;

WCTI0/Ib30BaTh TEOpeTHUeCKWe 3HaHWS /i1 OOBSCHEHHST OCHOBHBIX
TIDUHLITIOB  paboTbl  U3MepUTeNbHBIX TPUOOPOB, TeXHHUYECKUX
YCTPOMCTB U TEXHOIOTUUECKHX TPOLIeCCOB,;

TIPUBOJUTEL TMPUMEDPHI BKJafla POCCUUCKHAX U 3apy0OeXHbIX YUEHbIX-
(GbU3MKOB B pa3BUTHE HayKH, B 0ObsSICHEHHE TIPOI[eCCOB OKPY>KaroIlero
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOT U,

aHa/IM3UpOBaTh W OLIEHMBAaTh  TIOCJAEACTBUS ~ OBITOBOM U
TPOU3BO/ACTBEHHOM  JeiTeTbHOCTU  4YesjioBeKa,  CBSI3aHHOW  C
GbU3MUeCKUMH TIPOI[ECCAMH, C TIO3WIMM SKOJI0rMuecKoi 6e301acHOCTH,
TIpe/ICTaB/IeHU O pal[MOHA/IbHOM TIPUPOJOIIONb30BaHNM, a TaKXKe
pPa3yMHOM HCII0/Ib30BaHHUN JOCTIDKEHHMM HAayKW W TEXHOJIOTHH ISt
Jla/ibHeHIlIero pa3BUTHS UesloBeYeCcKoro o01ecTBa;

TIPUMEHSITb pa3/IMuHbIe CrIoco0bl paboThl ¢ MHGOPMarel (pu3nueckoro
COJIEpP)KAaHUSI C WCIOb30BaHUEM COBPEMEHHBIX HWH(OPMAIJMOHHBIX
TeXHOJIOTUM, TIPU 3TOM UCTI0JIb30BaTh COBPeMeHHbIe UH(POPMaLIMOHHbIe
TeXHOJIOTUU i TIOWCKa, TiepepaboTKA W TIpefbsB/ieHUs] yuebHOU u
HayYHO-TIONY/IIPHOMN vHbOopMaly, CTPYKTYPHUPOBaHUs U
VUHTEepIipeTalii  WHGOpPMaIuM,  TOAyYeHHOW W3  pa3/IMuHBIX
VCTOYHUKOB, KDUTHUYECKH aHa/M3UPOBaTh To/ydaeMyto MHGOpMaL1io



U OIIeHUBATb €€ JI0CTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHUMH,
TaK ¥ Ha OCHOBe aHa/IM3a UCTOUYHUKA UH(MOPMaIUH;

NPOSIBIIAITE ~ OpraHW3allMOHHbIE W TI0O3HABaTe/bHbIE  YMEHUS
CaMOCTOSITeJILHOTO ~ TIPUOOpeTeHUsT HOBLIX 3HAaHUK B  MpoIiecce
BBITIOJTHEHUS! IPOEKTHBIX U yueOHO-HCC/Ie[0BATeIbCKUX PaboT;
paboTaTh B TpyIiNe C WCIOJHEHWEM PAa3/IMUHBIX COIMAbHBIX POJIeH,
TUVIaHMPOBAaTh ~ paboTy  TPYyMIbl,  Pal[OHA/BHO  PACIpEeNsTh
JeATeIbHOCTh B HECTAHZAPTHBIX CUTYalUsX, aJeKBaTHO OIIeHMBATh
BKJ/IaJl K&X/JOTO U3 YYaCTHUKOB I'PYIIIBI B PellleHHe pacCMaTpUBAaeMOM
nipobJiembl;

TIPOSIB/IITH MOTHBAIIMIO K OyayIiel npoheccroHambHON AeATeTbHOCTA
1o CIeI[UATbHOCTSAM (U3UKO-TEXHIUUECKOTO nipouis.



TEMATHUYECKOE INTAHUPOBAHUE

10 KVIACC
Ne KonuecTBo yacoB

HaumMeHoBaHMe pa3/ie/ioB U TeM OnekTpoHHbIe (UG pPOBbIE)
o/ KoHTpo/ibHBIE IIpakTHUecKue

MporpaMmabI Bcero o0pa3oBaTe/bHbIE PeCypChI
n padoThI padoThI

Pasgen 1. HAYUYHBIN METO/I IIO3HAHUS ITPUPO/IbI

11 HayuHbIii MeTO/ 1103HaHUS 6 Bbubmoteka LIOK
' TIPHUPO/IBI https://m.edsoo.ru/f16b68d7
Wtoro no paspeny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunematuka 10 1 Bubmiorexa IOK
https://m.edsoo.ru/f16b68d7
bubmioreka LJOK
22 Huramika 10 https://m.edsoo.ru/f16b68d7
bubmoreka LJOK
2.3 C é 5 1
TATHKA TBEPAOTO Tena https://m.edsoo.ru/f16b68d7
24 3aKOHbI COXpaHeHUs B MeXaHUKe 10 1 Bubmorexa [IOK
https://m.edsoo.ru/f16b68d7
Wroro nio pasgeny 35
Pazgen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJVNHAMMKA
OcHOBBI Eu6 OK
3.1 MOJIEKY/IIPHOKAHETUYeCKOU 15 1 nomorexa L

TEOpru

https://m.edsoo.ru/f16b68d7




3.9 TepmoauHamuka. TenoBbie 20 1 bubmuoreka LIOK
' MaIITUHBbI https://m.edsoo.ru/f16b68d7
33 ArperaTHble COCTOSIHUA BelljecTsa. 14 1 bubmoreka IIOK
' da3oBbIe ePeX0/bl https://m.edsoo.ru/f16b68d7
Wroro no pa3peny 49
Pazgen 4. SJIEKTPOAUHAMUMKA
4.1 OneKTpuyeckoe 1oJie 24 1 Bubmiorexa OK
https://m.edsoo.ru/f16b68d7
4.2 [ToCTOSIHHBIN 371eKTPUYECKUI TOK 24 1 Bubmaorexa IOK
https://m.edsoo.ru/f16b68d7
bubmoreka IIOK
4.3 TOKM B PasTHIHBIX Cpeaax 6 https://m.edsoo.ru/f16b68d7
Wtoro no paspeny 54
Paspen 5. DU3NUYECKUM ITIPAKTUKYM
. bubmoreka LJOK
Ad o 1 1
> FMHECKHH TPAaRTHIM 6 6 https://m.edsoo.ru/f16b68d7
Ntoro no pa3zpeny 16
bubmiorteka LJOK
Pesepstioe spewst 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 170 3 16
[MPOI'PAMME




11 KJIACC

HaumenoBauue KoinyecTBo yacoB
Ne OnekTpoHHbIe (UG pPOBbIE)
pa3/ieJIoB U TeM KonTpo/sbHble IIpakTyecKkue
n/n Bcero oOpa3oBare/ibHbIE PecypChl
nporpaMmabI padoThI padoThI
Pazgen 1. 3JIEKTPOJNHAMMKA
1.1 MaruuTtHoe noJie 14 Bubmiotexa OK
https://m.edso0.ru/39859ef1
12 DJIeKTPOMAarHUTHast 13 1 bubmmoreka LIOK
' UHIYKLYS https://m.edso0.ru/39859ef1
Wtoro no paspeny 27
Pazgen 2. KOJIEBAHUSA 1 BOJIHBI
21 MexaHuueckue 10 bubmoreka LIOK
' Ko/iebaHus https://m.edsoo.ru/39859ef1
59 DJIEKTPOMarHuTHbIE 15 bubmoreka LIOK
' Ko/iebaHus https://m.edso0.ru/39859ef1
MexaHuueckue u
bubmorteka LJOK
2.3 3/1IeKTPOMarHuTHbIe 10 1
https://m.edso0.ru/39859ef1
BOJTHBI
24 | Onruka 25 1 Bubmmorexa [JOK
https://m.edso00.ru/39859ef1
WNtoro no pa3peny 60

Pa3gen 3. OCHOBBI CIIEITMAJ/TbHOM TEOPUM OTHOCUTEJILHOCTHU

3.1

OcuoBel CTO

5)

1

bubmiorteka LJOK




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

WNroro no pa3speny 5
Pa3zpen 4. KBAHTOBAS ®U3NKA
41 KopnyckynsipHo- 15 bubmmoreka IIOK
) BOJIHOBOM /lyannu3m https://m.eds00.ru/39859ef1
4.2 du3uKa aTomMa 5) Bubmiorexa [JOK
https://m.edso00.ru/39859ef1
du3uKa aTOMHOI0 fifjpa
bubmoreka IIOK
4.3 U 371eMeHTapHbIX 5
https://m.edso0.ru/39859ef1
YaCTHL]
Ntoro no pa3peny 25

Paszgen 5. 3JIEMEHTBI ACTPOHOMUHU 1 ACTPODPU3UKNA

51 DJieMeHTbl aCTPOHOMWU 1 bubmoreka LIOK
’ U acTpO(PU3UKU https://m.edso0.ru/39859ef1
Wroro no paspeny 12

Pasaen 6. ®DU3NUYECKUM ITIPAKTUKYM

6.1 dusnuecKuit 16 16 bubmoreka LIOK
) MPaKTUKYM https://m.edso0.ru/39859ef1
Wtoro no pa3peny 16

Paspen 7. ObOBITAIOIIEE IIOBTOPEHUE

7.1

Cucrematusauus u
060011eHIe
TpeIMeTHOTO

15

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




Co/iepyKaHHsI 1 OTTbITa
JesTeNTbHOCTH,
MprOOPeTEHHOTO MPH
M3yueHUH Kypca

¢usmku 10 — 11
KJ1aCCOB
Ntoro no pa3peny 15
Pe3sepBHoe Bpemsi 10 Bubmoreka LIOK
https://m.edso0.ru/39859ef1
BIIIEE KOJIMYECTB
OBII] OJ1 CTBO 170 6

YACOB I10 I[TPOI'PAMME




ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA OCHOBHOI OBPA30BATE/ILHOI
ITPOI'PAMMBI10 K/TACC

Kop nposepsiemoro
pe3y/bTarTa

10.1

ITpoBepsieMble NpeAMeTHbIE Pe3y/IbTaThl 0CBOEHHsI OCHOBHOW 00pa30BaTe/IbHOM MPOrpaMMbI CPeJHEro
o0miero odpa3oBaHusi

[emMoHCTpUpOBaTh Ha TMpUMepax pojib U MecTo (M3UKM B (POPMUPOBAHMM COBPEMEHHON Hay4YHOM KapTUHbI
MUpa, B Pa3BUTHUH COBpPeMEHHOW TeXHUKU U TeXHOJIOTUM, B TIPAKTUUECKOU /ieaTeTbHOCTH JTIofei

10.2

YuuThIBaTh TPAHUL[BI TIPUMEHEHHs] U3yueHHbIX (HU3UUeCKUX MoOjesleili: MaTepHasbHas TOUKa, MHepLUabHast
cucTeMa OTCYéTa, abCO/IFOTHO TBEPZOE TeJlo, U/ea/lbHbIN ra3; MOZETN CTPOEHUS ra30B, KUAKOCTeN U TBEPABIX
TesI, TOUeUHbIN 37IeKTPUUeCKUi 3apsi/] — Py pellieHUH (pu3nuecKux 3ajau

10.3

Pacnio3HaBate (u3uueckrie siBjieHusi (TIpoliecchl) W OOBSICHATH WX HAa OCHOBe 3aKOHOB MeXaHWKH,
MOJIEKY/ISIPHO-KUHETUUECKON TeOpUM CTPOEHUs] BeljecTBa U  3JIeKTPOJAWHAMUKU: DaBHOMEpDHOe U
PaBHOYCKOPEHHOe TIPSIMOJIMHEHHOe IBIKeHHe, CBOOO[HOe TIafieHue TeJl, IBWKeHUe TI0 OKPYKHOCTH, WHepIuS,
B3auMozielicTBre Tes; auddy3susi, OPOyHOBCKOe ABVIKEHHEe, CTPOEHHE KUAKOCTe U TBEPABIX TeJl, U3MeHeHHe
o0BéMa Tes MpU HarpeBaHWU (OX/aKIEHWM), TEIJIOBOe paBHOBecHe, MCTapeHHe, KOHJeHcalusl, TUIaB/ieHue,
KpHCTa/l/TM3al[ysl, KUIeHre, BJIaXKHOCTh BO3/lyXa, TIOBbIIIIeHNe /laB/ieHus ra3a Mpu ero HarpeBaHWHU B 3aKPhITOM
cocyzie, CBA3b MeX/y MNapaMeTpaMy COCTOSIHMSI rasa B M30Ipolieccax; 3/eKTpu3alus Tesl, B3auMOJenCcTBUe
3apsJoB

10.4

OnuceiBaTh MexaHUUECKOe [BKeHHUe, UCI0JIb3ys (pr3huecKre BeUUMHBL: KOOpJWHATa, MyTh, IlepeMeleHHe,
CKOpOCTb, YCKOpeHHe, Macca Teja, CWla, UMITyJbC Tejla, KUHeTU4eCKas SHeprus, NoTeHLUabHas SHeprus,
MexaHuuecKasi paboTa, MexaHWuUecKasi MOILJHOCTb; TIPY OMMCAHWU MPaBUILHO TPAKTOBATh (PU3NUECKUI CMBICIT
WCTIONb3yeMbIX BeJIMYMH, WX 0003HaueHHsi W e[WHHULbI, HaXOAWUTh (OPMYJ/bl, CBSI3bIBAKOL[HE [JAHHYHO
¢bu3MYecKyro BeJIMUMHY C IPYTUMU BelTMYMHAMU

10.5

OnuceiBaTh M3y4yeHHble TElJIOBble CBOMCTBA Te/l U TEIJIOBbIE SIBJIEHUS, UCMO/b3ysl (U3NUYECKHe BeTUUUHbBIL:
JlaB/ieHle rasa, TeMIeparypa, CpeJHsid KWHEeTHUuecKas »SHeprus XaoTUUeCKOro [BW)KEHUsS MOJeKyJ,
CpeiHeKBa/[paTUUHasi CKOPOCTb MOJIEKyJs, KOJMUYEeCTBO TeTUIOThl, BHYTPeHHssE SHeprusi, pabora rasa,




KO3(DpUI[eHT 110/1Ie3HOTO AeUCTBUS TeTJIOBOrO ABUraTe/Ist; MPY OMMCAaHWU MTPABU/ILHO TPAKTOBAaTh (hM3UUeCKUi
CMBICJI UCTI0/Ib3YeMbIX BeJIMUMH, UX 0003HaueHUsi U eUHUIIbI, HaXOAUTh (HOPMYJIbl, CBS3bIBAIOIIME JaHHYIO
¢bur3UUecKyto BeJIMUKHY C APYTUMU BeJTMUMHAM

10.6

OnuceiBaTh W3yueHHble 3JeKTpPUYECKHe CBOMCTBA BellecTBAa U 3jeKTpUUecKHe siBjieHusl (TPOLecchl),
WCI0/b3ysl (U3nUecKre BeWUMHBbI: 3/1eKTPUYEeCKUM 3apsifi, 3/7eKTpUuYeckKoe I10jie, HarpsDKEHHOCTb T0JI,
MOTeHLMajA, Ppa3HOCTb [IOTEHLMa/loB; TPU OMNWCAHWK TMPaBUIbHO TPaKTOBaTb (DU3MUECKUA CMBICT
WCTO/Ib3YeMbIX BEMUMH, WX 0003HaueHWs W eJUHMIIbI;, YKa3biBaTb (HOPMYJIbl, CBS3bIBAIOIIME JaHHYHO
¢br3UUeCKyI0 BeJIMUKHY C APYTUMU BeTMUMHAMU

10.7

aHa/IM3UpoBaTh (U3NUeCKre TIPOLeCChl U SIB/IEHHs, WCIO0Jb3ysl (pu3nueckre 3aKOHbl W TIPUHLUIBLI 3aKOH
BcemupHoro TsaroTeHus, I, II u III 3akoHbl HblOTOHA, 3aKOH COXpaHeHUs MeXaHUUeCKOW SHepruM, 3aKOoH
COXpaHeHUs1 UMITYJ/IbCa, IPUHLUIT CYIIepPIIO3ULMKA CUJI, IPUHLYIT PABHOIIPABHS MHEPLIMA/IbHBIX CUCTEM OTCUETa;
MOJIEKY/IIPHO-KUHETUUECKYH0 TeOpHI0 CTPOEHUsl BellleCTBa, ra30Bble 3aKOHbI, CBA3b CpPeJHeN KHWHeTHUYeCKOU
9HEPTUU TEIJIOBOTO JIBWKEHUsT MOJIEKYJI C abCOJTIOTHOM TeMITepaTypOM, TepBbIM 3aKOH TePMOJWHAMHMKH; 3aKOH
COXpaHeHUs1 3/IeKTPUUeCKOro 3apsifia, 3akoH Ky/ioHa; mpu 3TOM pa3/inuaTh C/IOBeCHYH (POPMYMPOBKY 3aKOHa,
€ro MaTeMaTH4yeCKoe BbIpDayKeHHe U YC/IOBUS (TpaHUIIbI, 00/1aCTH) TPUMEHUMOCTH

10.8

OOBSACHATL OCHOBHEIE MPUHLMUIIBLI I,E[(%I‘/JICTBI/IH MaAlIlIrH, HpI/IGOpOB N TeXHUYeCKHUX YCTpOﬁCTB; pa3/inuaThb yC/10BUA
1x 6e30mMacHOro UCIo/L30BaHUs B HOBCEAH@BHOﬁ JKHU3HHU

10.9

BBINOMHATE 5KCMIepUMEHTHI 110 UCC/e0BaHMUIO (PM3UUeCKUX SIBJIEHUMH U MPOL{eCCOB C UCI0/Ib30BaHUEM IPSIMbIX
Y KOCBEHHBIX U3MepPeHHI; TIPH 3ToM (popMyIrpoBaTh TipobieMy (3ajauy) v TuroTe3y yueOHOTo SKCIIepUMEeHTa,
cobupaTh yCTaHOBKY W3 TIPe/I/I0KeHHOT0 000py/I0BaHUsl, TPOBOIUTH OMBIT U (HOPMYJTUPOBATh BHIBOZbI

10.10

Ocy1jecTBATh TIPsSIMble ¥ KOCBEHHbIe M3MepeHrs1 (U3NUUecKrX BeJUUWH; TTPU 3TOM BBIOMPATh ONMTUMAaIbHBIN
crioco6 u3MepeHUst ¥ UCT0JIb30BaTh U3BECTHBIE METO/IbI OLIeHKU TMOTPeITHOCTel 3MepeHHit

10.11

VccnenoBaTh 3aBUCUMOCTHA MeXy (U3MUECKMMM BeJIMYMHAMH C MCII0/Ib30BaHUEM MPSIMbIX W3MepeHUl; Mpu
5TOM KOHCTPYMPOBAaTb YCTaHOBKY, (PMKCUPOBaTh pe3y/bTaThl MOJYUYEeHHON 3aBUCUMOCTH (p3MUeCKUX BeTUYUH
B BH/le Tab/M1l ¥ rpadMKoB, [ie/1aTh BBIBOJBI TI0 pPe3y/ibTaTaM HUCC/IeJOBaHUS

10.12

Cobsmrogate ripaBuia 6e30macHOroO Tpy/ia NpY MPOBeJeHHH UCC/IeJOBaHU B paMKax yuyeOHOTO 3KCIIepUMeHTa,




yueOHO-MCC/Ie0BaTeIbCKOM M TPOEKTHOM /IesITe/TIbHOCTH C HWCI0J/Ib30BaHUEM W3MEPUTE/BHBIX YCTPOMCTB U
nabopaTropHOro 060py10BaHUs

PelliaTh pacuéTHble 3a/laud C SIBHO 3aZlaHHOW (DU3MUeCcKOW MOJie/iblo, WCIIONb3ysl (U3Uueckue 3aKOHbI U
TIDUHLUIIBI; HA OCHOBE aHa/lv3a YyCJAOBUs 3aZiaud BbIOMpaTh (DHM3UUYECKYI0 MOJesib, BBIAEISATh (pr3nueckue

10.13 Be/IMUMHbI U (OpMyJibl, HeOOXOAUMBIe [/isi e€ pelleHusi, TIPOBOJAUTb pacuéThl W OLIeHWBaTh DPeasbHOCTh
MOTy4YeHHOT 0 3HaueHust (PU3NUecKol BeTMUMHbI
1014 PeriaTh KaueCcTBeHHbIe 33/lauM: BHICTPaUBaTh JIOTUUECKH HEMIPOTUBOPEUMBYIO LIETIOUKY PacCy>X/IeHHH C OTropoi
' Ha M3y4YeHHbIe 3aKOHbI, 3aKOHOMEPHOCTHU U (U3HUUeCcKue siBJIeHUs
Wcronb30BaTh TpU peliieHUWM YueOHBIX 3a/lau CcoBpeMeHHble HWH(OPMAalIMOHHbIE TEeXHOJOTHM /Il TIOMCKa,
10.15 CTPYKTYPUPOBaHUSI, WHTEPHpETALMd W Tpe/ACTaB/JeHUs yueOHOM W Hay4yHO-TIONYJIIPHOM WH(OpMaLWH,
TMOJIyYeHHOM U3 Pa3/IMYHbIX NCTOUHUKOB; KDUTUUECKU aHa/IM3MPOBaTh MOJyuaemMyto UH(OpMaLUio
1016 [TpuBOAUTL TIPUMEPHI BKJIa/la POCCUMCKUX U 3apYOeXKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HayKd, 00OBSICHEHHE
) TIPOLIeCCOB OKPY’Kaloll[er0 MUPA, B Pa3BUTHE TEXHUKW U TEXHOJIOTHH
Vcnonb3oBaTh TeOpeTHUUECKHE 3HAHUS M0 (pU3MKe B MOBCEAHEBHOW >KU3HU /i1 obecrieueHUs: 6e30MacHOCTH
10.17 npu obpairieHud ¢ pubopaMyu U TeXHUYECKMMU YCTPOMCTBAMH, [ijisi COXPAHEHHs 3/I0POBbSi U COOJIIOJEHMUS
HOPM 9KOJIOTUYeCKOT'0 TIOBe/IeHUs1 B OKpY Katolleit cpejie
PaboTtatb B rpymme C BBIOJIHEHWEM PAa3/MYHbIX COLMATBHBIX pOJied, TIaHWpOBaTh pPabOTy TpyMIbI,
10.18 pallMOHA/IbHO pacIpefesiAiTh 0053aHHOCTH W TUIAHUPOBAThb [IeATE/IbHOCTh B HECTAHJJAPTHBIX CHUTYaLUsX,
a/IeKBaTHO OILIEHMBAaTh BKJ/aJ| KaXKJ0r0 U3 YUAaCTHUKOB I'PYMIIbI B pellieHHe pacCMaTpUBaeMoi Mpo0ieMbl
11 KJIACC
Kopa < .
IIpoBepsieMbIe MpeAMeTHBIE pe3y/IbTaThl 0CBOEHUsI OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl CPeHEro
MpoBepPsIeMOro

pe3y/ibTaTa

o01ero oopa3oBanus




11.1

[eMoHCTpUpOBaTh Ha TpUMepax Pojb U MecTo (U3MKU B (POPMHUPOBAHUM COBPEMEHHOW Hay4yHOW KapTHHBI
MHpa, B pa3BUTHH COBPeMEHHON TeXHHWKHU W TeXHOJIOTUM, B IMPAaKTUUeCKOU /lesiTe/IbHOCTH JItO/lel, 11eJIOCTHOCTD
Y eIMHCTBO (hM3UUeCKOU KapTUHBI MHpa

11.2

YuuTbIBaTh TPaHULIbl NPMMEHEHUs] M3yUeHHBbIX (U3WUYECKUX MOJeseii: TOYEeuHbIM 371eKTpUUYecKWid 3apsi,
siilepHas Mo/ie/ib aTOMa, HYKJ/IOHHasi MOZie/ib aTOMHOT 0 sifipa NPy pelleHur (pU3nYecKux 3a1au

11.3

Pacrio3HaBaTh (u3nueckue siByieHHs (TIPOIIECChI) U OOBSACHATH UX HAa OCHOBE 3aKOHOB 37IEKTPOJJUHAMUKUA U
KBAaHTOBOW (DM3UKU: 3/IeKTPUUECKask TIPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUUECKOe, MarHUTHOE [IeMCTBUS
TOKQ, B3aUMO/IeHICTBHE MarHUTOB, 3JIEKTPOMAarHUTHasi MHAYKIUS, JelCTBHe MarHUTHOTO T0JIsI HA TIPOBO/IHUK C
TOKOM U JIBW)KYILUMCS 3apsifi, 3/IeKTPOMarHUTHbIe KOje0aHUsI U BOJIHBI, TIPSMOJIMHEHMHOE PachpOoCTpaHeHue
CBeTa, OTpa)KeHWe, TpeioM/IeHHe, MHTephepeHLrs, JUPpaKys U TO/sSpU3alUs CBeTa, AWCIEepPCHsl CBeTa,
tdotosnekTpuueckuii 3ddekt (dbotoaddekrT), cBeTOBOe AaB/ieHHe, BO3HUKHOBEHHE JIMHEWYaTOro CreKTpa
aToMa BOZIOPO/ia, eCTeCTBEHHAast U UCKYCCTBEHHas! paJIuOaKTUBHOCTh

11.4

OnuckiBaTh U3yueHHble CBOMCTBA BelleCcTBa (3/IeKTpUUYeCKUe, MarHWTHbIe, ONTUUYECKWe, 31eKTPUUECKYHO
MPOBOJAUMOCTb PAa3/IMUHBIX CpeJ])) U S/eKTPOMarHUTHbIe $iBJieHUsT (TIPOLIeCChl), HMCMOJb3ysl (hrU3nuecKue
BeJIMUMHBI: 3/IEKTPUUeCKUI 3apsifi, CUjla TOKa, /eKTPUUYeCKoe HarpsbKeHue, 3/IeKTpUUecKoe COTMPOTUBJIEHUE,
pa3HoCTh ToTeHIanoB, J/IC, pabora TOKa, WHAYKIMST MarHWUTHOTO TIOJs, cuia Awmrepa, cuna JlopeHiia,
WHAYKTUBHOCTh KaTYIIIKW, SHEPTUs JIeKTPUUECKOr0 ¥ MarHWTHOTO Ti0Jiel, Mepuo/; U yacToTa KosiebaHuil B
KosiebaTeslbHOM KOHTYpe, 3apsifi U CHjla TOKa B TPOLIeCCe TAaPMOHWUECKUX 3/IeKTPOMArHUTHBIX KOJieOaHWM,
(hoKyCHOe pacCTosiHMe U ONTHYecKasi CH/a JIMH3bI; TIPY OMKMCaHUM MPaBWIbHO TPAKTOBAaThb (M3UUECKUN CMBIC/T
WCTIONb3yeMbIX BeJMUMH, WX 0003HaueHWs W eJUHMILIbI; YKa3blBaTh (DOPMYJIbI, CBS3bIBAIOIIME [aHHYIO
(hr3nuecKyto BeJIMUKHY C APYTMMU BeJTMUMHAMU

11.5

OnuceiBaTh U3yueHHble KBAaHTOBbIE SIBJIEHWS M IIPOLIECCHI, MCMO/b3ysl (PU3MUecKre BeIUUMHBI: CKOPOCThb
3/1eKTPOMarHUTHBIX BOJIH, [/IMHA BOJHBI M YacTOTa CBeTa, SHePrusl U UMITyJ/IbC (DOTOHA, Mepro/, Moaypacaja,
SHeprusi CBsI3M aTOMHBIX fiZiep; NpY OMKMCAaHUM MPaBWIBHO TPAKTOBaThb (PM3MUECKHN CMBICI UCIOJIb3yeMbIX
BeJIMYMH, MX 0003HaUeHUsI U eAMHULIbI; YKa3bIBaTh (hOPMYJIbI, CBS3bIBAIOLIHE JaHHYIO (PU3UUECKYIO BeJTMUMHY
C IpyT'MH BeJIMYMHaMHU, BBIUMCJIATE 3HaUeHUe (pr3nuecKor BeTMYUHbI

11.6

Amnanu3vpoBarth (pu3nyecKre MpoLecchl U sB/IeHUs, UCI0/Ib3ys (U3MUecKre 3aKOHbl U IPUHLMIBL: 3aKOH OMa,




3aKOHBI T0C/Ie/I0BaTeIbHOTO W Tapasijie/ibHOT0 COeJMHEeHUsl NPOBOJAHUKOB, 3akoH /Ikoynsi — JleHlia, 3akoH
3/1eKTPOMarHUTHOW WHAYKLWH, 3aKOH TPSIMOJMHEMHOI0 pacnpoCTpaHeHUsl CBeTa, 3aKOHbl OTPa)KeHUsl CBETa,
3aKOHbI TMIpe/IOM/IeHUs1 CBeTa, ypaBHeHHe DWHIUTelHa A/ (oTo3(deKTa, 3aKOH COXpaHeHUs SHePruM, 3aKOH
COXpaHeHHs MMILYJIbCa, 3aKOH COXPaHeHUsl 3/1eKTPUUeCKOro 3apsfia, 3aKOH COXpaHeHHsT MacCOBOI0 UMCIIa,
noctysiaThl bopa, 3aKOH paji0aKTUBHOIO pacraZia; MpU 3TOM pa3/iMyaTh C/IOBECHYHO (POPMY/IMPOBKY 3aKOHa,
€ro MaTeMaTH4yeCcKoe BhIPa)KeHHe U YCIOBHS (TPaHULbl, 00/1aCTH) TPUMEHUMOCTH

11.7

OrnpesieniATh HaripaB/eHUe BEKTOPa MHAYKLMM MarHATHOTO MOJisi MIPOBOJHMKA C TOKOM, CUJIbI AMIlepa U CUJIbI
JlopeHLja

11.8

CTpouTb U ONUCHIBaTh U300pa’keHue, CO3/laBaeMoe TJIOCKUM 3epPKajioM, TOHKOM JIMH30M

11.9

BBITIO/THATE 9KCIIePUMEHTHI 110 UCCIeJOBaHUI0 (H3UUeCKUX SIBIEHUM U TIPOLIeCCOB C MCT0Jb30BaHNEM TIPSIMbIX
M KOCBEHHBIX HW3MepeHUH; mpu 3ToM GopmyarpoBatk mpobreMy (3azauy) W TUIOTe3y yuyeOHOro
JKCTiepuMeHTa, coOMpaTh YCTaHOBKY U3 TPeJI0KeHHOT0 000pY/J0BaHUs, TIPOBOIUTE OMBIT U (hOPMYIUPOBATh
BBLIBO/IbI

11.10

Ocy1IecTB/IATh TIPSIMble U KOCBEHHbIE U3MepeHUs] (U3NUeCKUX BeJUYMH; TIPU 3TOM BbIOMpPATh ONTHMATbHBIN
crocob U3MepeHUsl U UCTT0/Ib30BaTh U3BECTHBIE METO/IbI OIIeHKH TOTPeITHOCTel U3MepeHui

11.11

WccnepoBaTh 3aBUCMMOCTU  (DM3UUECKMX BeMUMH C MCIO0Jb30BaHUEM TIPSIMBIX W3MepeHuH; TpU 3TOM
KOHCTPYMPOBaTh YCTAHOBKY, (DMKCUPOBAThb pe3y/IbTaThbl MOJTYYEeHHOW 3aBUCUMOCTU (DU3MUYECKHUX BeIMUMH B
BUJie Tab/uI] U TPAaUKOB, fesiaTh BLIBO/BI TI0 pe3y/ibTaTaM UCC/IeOBaHUs

11.12

CobsrozaTh TipaBusia 6€30MacHOTO TPy/ia TIPU TIPOBEIEHUH UCC/IeIOBAHNI B PaMKaxX yueOHOro SKCIepUMEHTa,
yueOHO-UCCIeJ0BaTeIbCKOM U TIPOEKTHON [JeaTe/TbHOCTH C WCIO/Ib30BaHUEM HW3MEPHUTE/bHBIX YCTPOMCTB U
nabopaTropHoro o60pyI0BaHus

11.13

Pemarsb paC‘-IéTHBIe 3a/laid C SBHO BBAHHHOﬁ (i)H3quCKOﬁ MO/JeJ/IbI0, HCII0J/Ib3yA (1)I/I3I/I‘-IECKI/IG 3dKOHbI U
MPUHLMUIIBI; Ha OCHOBE€ dHd/IM3a YC/IOBUA 3dJd4YU BBI6I/IpaTb (bl/BH‘—IECKy}O MozJeJ/ib, BBIAE/IATb (I)I/IBI/I‘—IECKI/IE
Be/IMUMHBI U Cl)OpMYJ'IbI, HEOGXOAI/IM])IE A eé pelieHus, IIpOBOAUWTH paC‘-IéTBI N OLI€EHWMBATb pPea/IbHOCTb
IMOJ/JIyU€HHOI'O 3HaU€HUA (1)H3H‘—I€CKOI>1 BeJIMUMHBI

11.14

Peliath KauecTBeHHBIE 3ad4YU: BBICTPaMBATh JIOTUYECKH HETIPOTHBOPEUYHNBYIO LIETIOUKY paCCY)KAEHI/Iﬁ C OHOpOﬁ




Ha W3yUeHHbI€ 3dKOHbI, 3dKOHOMEPHOCTHU U (bl/IBI/IIIECKI/Ie sSABJ/1€eHUsA

Vicnonb3oBaTh TpU peIlleHHH Y4ueOHBbIX 3a/lad COBpPeMeHHble MH(OPMAI[MOHHBIE TEXHOJOTHM [Jis TIOUCKA,

11.15 CTPYKTYPUPOBAHMS, HWHTEpIIpeTaldd W TIpe/CTaBleHUs ydeOHOW W Hay4HO-TIONYJ/ISIpHOM HHGbOpMAI1H,
T0J/lyUeHHOU M3 pa3/IMYHbIX UCTOUYHUKOB; KDUTUUECKH aHa/IM3UPOBaTh MOIyYaeMyto HH(OPMaLUIO
1116 OOBSICHATh TMPUHLIAIILI I€HCTBHUSI MaIllUH, TIPUOOPOB M TEXHUUECKWUX YCTPOWMCTB; pa3/vuaTh YCAOBUS HMX
) 6e301acHOTO UCITO/Tb30BAHMS B TIOBCEIHEBHOU YKU3HU
11.17 [TpuBOAUTH TIPUMEPHI BK/Ia/la POCCUHCKUX U 3apy0eXXHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HayKH, B 00bsCHEHHE
) TPOLIECCOB OKPY Karol[ero MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI
Vcrnonb3oBaTh TeopeTUueckre 3HaHUS 1O (M3MKe B MOBCEJHEBHOMN >KU3HU [jis obecriedeHrs 6e30macHOCTH
11.18 npu obpaijeHny ¢ NpubopaMu U TeXHUUECKUMM YCTPOHCTBAMH, [/l COXPAHEHWSs 3/I0POBbSI U COOJIIOJeHMUS
HOPM 5KO0JIOTMUeCKOT' 0 TI0BeJieHHs B OKpPY KarolLlel cpefe
PaboTtatb B rpymme C BBINOJHEHWEM Pa3/IMYHBIX COL[MA/JILHBIX PpOJIeH, TJIaHUPOBaTh pabOTy TPYIIIIbI,
11.19 paLMOHAIBHO pacrpeiesiATh 0053aHHOCTH W TUIAHUPOBATb [1eSTeIbHOCTh B HECTAHJAPTHBIX CUTYaLUsX,

dJIeKBATHO OLI€EHMBATH BKJ/Ia[ KAXKA0I'0 U3 YUdCTHHUKOB I'DYIIINEBI B pELlIeHre paCCManHBBEMOﬁ HPOGJIGMLI




ITPOBEPAEMBIE 3J/IEMEHTBI COAEPXKAHUSA

10 K/TACC

Kop, Kop nnposepsiemoro

pa3jesia 3JIEMEHTAd

HpOBEpﬂEMbIE 3J/IEMEHTHBI CO/Jl€PIKadHUSA

OU3NKA N METO/JJbl HAYUHOI'O [IO3HAHUA

1.1

®usrka — Hayka O ripupoge. HayuHble MeTOAbI TO3HAHUS |
5KCIIepYMeHTa U TeOPUH B MPOLeCce MO3HAHUS TPUPOJBL. JK(

1.2

MoenupoBanue (Hu3nuecKUx siBJieHU U rpolieccoB. HayuH
3aKOHbBI ¥ Teopuu. ['paHUIlbl TMPUMEHUMOCTH (U3nUeC
CcooTBeTCTBUS. Posib U MecTo (pu3KKKU B (HOPMUPOBAHUU COBPE
MUpa, B TIPAKTUUECKOH ZiesiTe/IbHOCTH JTto/iei

MEXAHUKA

###Par#t#H#KUHEMATUKA

2.1.1

Mexanuyeckoe [BwKeHHe. OTHOCHUTETBHOCTb MeXaHHWuecCt
oTtcuéta. Tpaekropus

2.1.2

[TepemeliieHue, CKOpPOCTh (CpefHsii CKOPOCTb, MTHOBEHHas
MaTepuaJbHOM TOUKM, WX TIPOEKLUMHA Ha OCU CHUCTEME
repeMellieHu U C/I0KeHHe CKOPOCTeu

2.1.3

PaBHOMepHOe ¥ paBHOYCKOPEeHHOe MPSIMOJIMHeNHOe ABWXEeH
KOOp/JMHAT, CKOPOCTH, YCKOpeHWs, MyTU U T[epeMelleHus
BpeMeHU

2.1

2.1.4

CBobogHoe nazieHue. Y cKopeHre CBOOOJHOTO MaZieHusI

2.1.5

KpuBonuHeliHOe [JBUKeHHWe. PaBHOMepHOe [BWKEHUe !
OKDY)>XKHOCTU. YTJIOBasi CKOPOCTb, JIMHEWHasi CKOPOCT!
LleHTpOoCTpeMHUTe/ILHOE YCKOpPeHUe

2.1.6

TexHuueckre YCTpOWCTBAa: CIUJOMETP, J[BWKEeHHe CHapsij
nepeziauv

2.1.7

[lpakTueckre  paboTel. V3MepeHrWe  MTHOBEHHOW ¢
COOTHOLLIEHUS] MeXJAy IyTSMH, NPOWJEeHHbIMUA TelOM 3a I
TIPOMEXYTKH BpPEMEHM NPU PaBHOYCKOPEHHOM [IBHKEHUM
pPaBHOU HyJIIO. V3yueHue JBYDKeHMS LIapUKa B BA3KOU KUK
Tesla, OPOILIEHHOT 0 TOPU30HTA/IbHO

###Part#t## JVUTHAMUKA

2.2

2.2.1

[MpunHiun oTtHocutenbHOCcTH [anuses. IlepBbili 3aKOH
CHUCTeMbI OTCUéTa

2.2.2

Macca tena. Cuna. IIpUHIUN CyTIepro3UL[UU CUJT




Bropou 3akoH HbproTOHa [11 MaTepranbHOW TOYKU B MHepL

2.2.3 (VCO). Tpetuii 3akoH HbI0TOHA /171 MaTepHaIbHBIX TOUEK
294 3aKOH BCeMUpHOro TtaroteHus. Cuma TsokecTu. IlepBas KC
Tesa
2.2.5 Cwuna ynpyroctu. 3akoH ['yka
296 Cuna tpenusi. Cyxoe TpeHue. Cuia TpeHUS CKOJIb)KEHU
KosdduiyenT Tpenusi. Cuia cOnpoTUB/IEHUS TIPU ABWKEHUN
2.2.7 [NocTynaresnsHOe U BpaliaTebHOe ABYKeHNEe aOCOMIOTHO TBE
298 MoMeHT cu/bl OTHOCUTENBHO OCv BpalieHus. [lnedyo cu
TBépgoro tesna B MCO
2.29 TexHuueckre yCTPOWCTBA: TIOJIIUITHUKY, [IBH)KEHUE UCKYCCT
[TpakTtueckue paboThl. M3yueHue [OBMKeHHs OpycKa IO E
JleiCTBMEM HEeCKONbKUX Cul. VcciefoBaHWe — 3aBUCH
2.2.10 BO3HUKAIOIIUX B ZeQopMUPyeMOW TMpPY)XKHUHE U Pe3HOBOM
nedopmanuu. VccienoBaHue YC/IOBUM paBHOBECHUSI TBED/
BpalleHus
###Par###3AKOHBI COXPAHEHUA B MEXAHUKE
231 VMriynbCc MaTepuanbHOM TOUKHM, CHCTEMbl MaTepHalbHBIX
H“3MeHeHre UMITYJIbCa Tesa
2.3.2 3akoH coxpaHeHus umiysbca B ICO. PeakTuBHOe [BUKeHUe
2.3.3 PaboTa cusbl
2.3.4 MOIIHOCTB CUJIBI
2.3.5 KuneTtnueckasi sHeprust MaTepyuaabHOU TOUKU. TeopeMao KUH
23 236 [ToreHumanbHasg 3Heprus. [loTeHManbHasg 3SHeprus v
npy>kuHbl. [ToTeHIMabHasE YHEPTHs Tesla BOIM3H MTOBEPXHOC,
[ToTeHManbHBIe W HeTOTeHI[HalbHble CUIbl. CBSi3b pabOTh
2.3.7 V3MeHeHHeM MeXaHU4eCKOM SHepruu CUCTeMbl Tesl. 3aKOH (
SHepruu
2.3.8 Yrpyrue v Heyripyrue CTOJIKHOBEHUS
2.3.9 TexHUUYecKre yCTPOMCTBA: [ABWKEHNEe PAaKeT, BOZAOMET, Korep
2310 [TpakTueckre paboTel. VI3yueHuWe CBSI3M CKOpPOCTeH Ter
WccnemoBadve CBsI3U pabOThI CHITBI C ©3MEHEeHHeM MeXaHHYe:
3 MOJIEKYJIAPHAA ®U3NKA U TEPMOJVUHAMUKA
###Par###OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOM TEOE
31 311 OCHOBHBIE TIOJI0KE€HUSI MOJIEKYJIIPHO-KWHETUUECKON TeOpHl
Ouddysus. XapakTep JABUKeHUS U B3aUMO/IeHCTBHS YaCTHI] ]
3.1.2 Mogesmu CTpOeHHs ra30B, XKUJKOCTeH U TBEPBIX TelT U 00bs




Ha OCHOBe 3TUX Mo/ie/iel

3.1.3 Macca monekyn. KomnuecTtBo BelectBa. [TocTtosiHHasi ABora,
3.1.4 TennmoBoe paBHOBecue. Temriepatypa U eé usmepenue. [lkan
315 Mogenb npeansHoro rasa. OCHOBHOe ypaBHeHHEe MOJIEKYJIS
o uzieabHOTO rasa
316 AbGcomoTHasi TemmiepaTypa Kak Mepa CpefHel KWUHeTHYe
o JBWKeHMsT yacTui] rasa. I1lkana remneparyp KenbeuHa
3.1.7 YpaBHenue KiarelipoHa — MeH/jeneeBa. 3akoH [JaibToHa
318 ['a3oBble 3akOHBI. V30mporiecchl B WJeaJbHOM rase C I
o BeLLeCTBA: U30TepMa, U30X0pa, u3obapa
3.1.9 TexHUUYECKHe yCTPONCTBA: TepMOMETp, GapoMeTp
3110 [Mpaktuyeckue paboTbl. l3mMepeHWe MacChl BO3[yXa
o WccnenoBanye 3aBUCMMOCTH MEXK/y MapaMeTpaMu COCTOSIHHU:
OCHOBBI TEPMOANHAMMWKNU
321 TepmoarHaMuueckasi cucreMa. BHYTpeHHSIS1 SHEprusi TepMo
o Cr10Cco0bI €6 U3MEeHeHHsI
3.2.2 KosmuecTBo TensioTel 1 paboTa. BHyTpeHHsist SHeprust 0JjHOa"
Bujbl Temionepejaud: TeIJIONPOBOAHOCTb, KOHBEKLIUS, I
3.2.3 Teja. YpenbHasg TeIJIOEMKOCTb BeljecTBa. Pacuér K
Teruionepesayve
394 [lepBbI 3aKOH TepMOJMHAaMUKHU. [IpumeHeHue MepBOro :
3.2 o usormnporieccam. I'pacduueckast ”HTeprpeTaryst paboThI ra3a
TenioBble MalMHbL. [IpUHLIUIIBI AeHCTBYS TETJIOBBIX MalllliH
3.2.5 B TemyioBbIX MaimmHax. Ko3dduiveHT mone3Horo AelcTBUs
MatuHel. [ukn KapHo u ero KIT/I
326 Bropoii 3akoH TepMojvMHaMHKH. HeobpaTWMOCTb Tmporjecc
o JIBUTaTe . DKOJIOTHYeCKre MPo0IeMbl TeTI03HEPTeTUKH
327 TexHUueckre yCTPOMCTBA: JBUraTe/b BHYTPEHHETO CropaHk
o KOH/ULIOHEeD
3.2.8 [TpakTrueckue paboTel. Mi3mMepeHue ye/bHON TeTIOEMKOCTH
###Par#### AT PET ATHBIE COCTOAHNSA BEILIECBA. ®A30BBIE I1EF
331 [Tapoobpa3oBaHuve W KOHZeHcalus. VcrapeHue | KUIIH
o rapoo6pa3oBaHust. 3aBUCUMOCTh TeMIepaTypbl KUTIEeHHsI OT [1
3.3 3.3.2 AGcosoTHasi ¥ OTHOCUTeTbHAsI BIAXKHOCTh BO3/yxa. HachIlige
333 TBépmoe Teno. Kpucrannuueckue u amopdHble Tesa
o KkpucTanos. XKrugkre kpucrauibl. CoBpeMeHHble MaTepHaJibl
3.3.4 [InaBneHue U KpucTa/iM3aLus. Y ae/bHas TeIyioTa [1/1aB/IeH:




3.3.5 YpaBHeHHe TeryioBoro banaHca
TexHuueckre yCTPOMCTBA: TUTPOMETP U TICHUXPOMETP,
3.3.6 MOJlyyeHUs1 COBPEMEHHBbIX MaTepuasioB, B TOM YMC
HaHOTEXHOJIOTUU
3.3.7 [TpakTHueckue paboThl. Mi3MepeHue B/IaXKHOCTH BO3/yXa
4 SJIEKTPOAMHAMUKA
###Par###DJIEKTPOCTATUKA
41.1 OneKTpu3alus Tesl. DJIeKTpUUeCcKuit 3apsizi. [IBa BUa 3/1eKTpI
4.1.2 [1pOBOAHUKY, AN3NEKTPUKY U TTOYTIPOBOAHUKU
4.1.3 3aKOH COXpaHeHHs 3JIEKTPUUYEeCKOro 3apsija
414 B3aumogeiicTBue 3aps1oB. 3akoH KyoHa
415 Onektpuueckoe  mojie.  HanpsukéHHOCTb — 37eKTpuUuec
o CyNeprio3uLuu. JIMHUK HarpsHKEHHOCTH 3JIEKTPUUYECKOTO T107]
4.1 4.1.6 PaboTa cu 3/1eKTpocTaTiyeckoro noss. ITorenmuan. PasHoc
417 [IpoBOJHUKM Y [U3/EKTPUKH B MOCTOSIHHOM 3/1eKTPUYECKO
o TIPOHUI[AEMOCTD
418 OJIeKTPOEMKOCTb. KoHJeHcaTop. O/1eKTPOEMKOCTb I/IOCKOT
o 3apsUKeHHOr0 KOHZIeHcaTopa
419 TexHUuecKre yCTPOMCTBa: 3JIEKTPOCKOII, 3/J1€eKTPOMETP, SJI
o 3a3eMJ/IeHHe 3/IeKTPONPUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYE
4.1.10 [TpakTrueckue paboThl. MI3mMepeHue 371eKTPOEMKOCTH KOH/IeH
###Par###TIOCTOSAHHBIN SJIEKTPUUECKN TOK. TOKU B PA3JTNYHI
401 YcnoBus cyiecTtBoBaHUsI MOCTOSIHHOTO 3JIEKTPAYECKOTO TO}
o ToKa. [TOCTOSIHHBIH TOK
4.2.2 Hanpspokenue. 3akoH Oma fij1s1 yuacTKa Liernu
4.2.3 OJIEKTPUYECKOEe COTIPOTUBJIEHUE. Y [Ie/IbHOe COMPOTUB/IEHHE |
4.2.4 [TocnepoBaresibHOe, Mapasie/bHOe, CMelllaHHOe COeJUHeHHe
4.2.5 Pabora 3/ieKTpruyeckoro Toka. 3akoH [xoynst — JleHija
4.2 4.2.6 MOILIIHOCTB 3/1eKTPUYECKOro TOKa
427 3/1IeKTPO/IBUXKYILIas cuna (ganee — 3/1C) 1 BHyTpeHHee COMpC
o 3akoH OMma /171t TIOJTHOM (3aMKHYTOM) 3/1IeKTPUUeCKOH 1emH. K
408 ONeKTpOHHasi TIPOBOJMMOCTh TBEPABIX MeTa/yioB. 3aBl
o METaJIJIOB OT Temriepatypbl. CBepXITPOBOJUMOCTb
4.2.9 OneKTpruuecKU TOK B Bakyyme. CBONCTBA 3/1eKTPOHHBIX ITyU
4210 [MonynpoBoguuky. CoOCTBeHHass W TIpUMeCHasi TIPOBO/U

CgoiicTBa p-n nepexoza. [ToayrnpoBofHUKOBBIE IPHUOOPEI




4.2.11 ONeKTpUUYeCKUH TOK B 3/IeKTPOIUTAX. DJIEKTPOJIUTHYECKas [}
4912 OnekTpuueckudi TOK B ra3ax. CaMocCTOsiTeNlbHbIM U Hel
o Pa3/iuHbIe TUITbI CAMOCTOSITE/ILHOTO pa3psia. Mosxus. [1na:
TexHuueckre yCTpPOWMCTBa: ammepMeTp, BOJbTMETP, pe
4913 3/IeKTPOHarpeBaresibHble TPUOOPBI, 3/1IEKTPOOCBETUTE/HHE
o COMPOTHUBJ/IEHNS, BaKyyMHBLIM  JUOf, TePMUCTOPEI
TI0JIyIPOBO/IHUKOBBIM IMOJ, Ta/IbBaHUKA
[TpakTrueckue paboThl. M3yueHre cMeIlIaHHOTO COeMHEHUS
4.2.14 N3mepenre 3/JC MCTOYHHMKA TOKAa U ero BHYTPeHHero Coll
3/1eKTpOJ/IM3a
11 KJIACC
Kop KoanpoBepsiemoro
IIpoBepsiemble 371eMeHThI CO/iepP)KaHUA
pa3jena 3/IeMeHTa
4 SJIEKTPOOUHAMUKA
##H#Par##H#MATHUTHOE T1OJIE. SJIEKTPOMAT'HUTHAA UHAYE
4.3.1 [TocTosiHHBIE MarHWThI. B3anmoercTBre MOCTOSTHHBIX MarH
MaruutHoe mosie. BekTop mMarHWTHOW MHAYKUMHU. [IpuHI
4.3.2 MarHuTHOM WHAYKLUW. KapTWHA /JWHWUNA MarHUTHOM WH/
MarHuTOB
MarHutHoe mosie TPOBOJAHMKA C TOKOM. KapTuHa /vHuUM
4.3.3 MPOBOJHMKA W 3aMKHYTOTO KOJIbL|EBOIO TIPOBOJHUKA, k
Opcrena. BsaumogelicTBre MPOBOJAHUKOB C TOKOM
4.3.4 Cuia Amriepa, eé Mo/lyJ/ib U HarpaBJieHHe
Cuna JlopeHiia, eé MoAy/ib U HampasjieHue. [IBUKeHUE
4.3 4.3:5 O/IHOPO/THOM MarHuTHOM Tiojie. Pabota cusiel JIopeHiia
4.3.6 SIBneHye 31eKTPOMarHUTHOW MHAYKLIMU
4.3.7 [ToToK BeKTOpa MarHUTHOM MHAYKLIAN
4.3.8 O/1C uHAyKUMU. 3aKOH 3/IeKTPOMarHUTHOW MHAYKIMK Papa
43.9 Buxpesoe »snektpuyeckoe mnosie. I3JC UHAYKUUU B T
o TMIOCTYTIaTeTbHO B OHOPOHOM MarHUTHOM I10J1e
4.3.10 [TpaBuno JleHua
4.3.11 NupykTtuBHOCTL. SBNenue camouHgykumnu. 31C caMOUHAYK
4.3.12 OHeprust MarHUTHOI'O I10J1s1 KaTYIIKU C TOKOM
4.3.13 O/IeKTpPOMarHUTHOe ToJj1e




TexHuueckue YCTpOﬁCTBaI IIOCTOsSAHHBIE MarHI

4.3.14 3/IEKTPO/IBUTATe/Th, YCKOPUTE/IH 3/IEMEHTAPHbIX YaCTHII, UH/I
[TpakTHueckue paboThl. V3yueHHe MarHUTHOTO TOJIST KaTyIIl
4.3.15 JleMiCTBUSI TIOCTOSIHHOTO MarHMTa Ha paMKy C TOKOM.
371eKTPOMAarHATHON UHAYKLUU
5 KOJIEBAHUA 1 BOJIHBI
###PartH#MEX AHVUYECKUE N DJIEKTPOMAT'HUTHBIE KOJIEB!
11 KonebarenbHast cucrema. CBobogHble Kosebanusa. ['a
[Tepurof, yacToTa, aMIUTUTYA U da3a KojebaHui
5.1.2 [Ipy>kuHHBIM MasiTHUK. MareMaTuyeCKUi MassTHUK
513 YpaBHeHHe TapMOHUUYECKHX Kojebanuii. KnHematrnueckoer
o K0/1e0aTe/IbHOrO IBUKEHUS
£14 [IpeBpailjeHWe 3HEPTMU TP TapMOHUYECKUX KoseOat
o KosieOaHM UCXOJHOW BeJTMUMHBI C aMITIUTYIaMH KoJiebaHwUi
Konebarenbhbiii KOHTYp. CBOOOHBIE 3/IEKTPOMAarHUTHbBIE
5.1.5 KosiebaTesTbHOM KOHTYpe. AHa/IOTHSI MeXy MeXaHUUYeCKH
kosebanussMu. ®@opmysia TomcoHa
5.1.6 3aKOH COXpaHEHUsI SHEPTUH B H/ieaTbHOM K0J1e0aTe/IbHOM K
5.1 517 BeIHyK7leHHble ~ MexaHWueckue KosiebaHus. Pe3oHaHC
o BbIHY>K/IeHHBIE 3/IEKTPOMAarHUTHbIE KOJieOaHusl.
5.1.8 [TepemenHbIM TOK. CHHYCOWJa/IbHBIN NIepeMeHHbIN TOK.
1 MOoIIHOCTb TIepeMeHHOr0 TOKa. AMITIUTY/THOEe U JAeUCTBYIO]
519 HarpsDKeHUsT
Tpanchopmarop. [Ipor3BoACTBO, Tepesaya U MOTped/ieHr
5.1.10 OKO0JIOTUYeCKHe PHUCKU TIpU TIPOM3BOJCTBE 3JIeKTPUYeC
WCTI0/Tb30BaHUs 3/IEKTPOIHEPryy B NOBCeJHEBHOMN XKU3HU
111 TexHuueckue  ycTpoilcTBa:  ceificmorpad, — 37eKTpuyl
o1 3/IeKTporepeiau
[MpakTrueckue pabotel. MicciemoBaHre 3aBUCUMOCTH TTEPHO,
5.1.12 Ha HUTH OT JIMHBI HUTU U Maccel rpysa. Vcciegosanue ne
roc/iefloBaTe/lbHO COeJUHEHHBIX KOH/IeHCAaTOpa, KaTYIIKW U
#i#HParttH#MEX AHUYECKUE N DJIEKTPOMAT'HUTHBIE BOJII
501 MexaHuuecKkde  BOJHBI,  yCJIOBUSI  paClpOCTPaHEHUS
o pacrpocTpaHeHUs U JjivHa BosHBL. [lonepeuHbie ¥ NpOAOb]
5.2 5.2.2 ###Par### ViutepdepeHius U aAudpakLys MeXaHUUeCKUX BC
5.2.3 3ByK. CKOpOCTh 3ByKa. I']poMKOCTS 3ByKa. BeicoTa ToHa. Ten
504 OneKTPOMarHUTHbIE BOJIHBI. Y CJIOBUSI U3/TyUEHUS 37IEKTPOM

opueHTalus BekTopoB E, B 1 v B 311eKTpOMarHuTHON BO/THE




CsoiicTBa 3/IEGKTPOMAIHUTHBIX BOJIH: OTPa’Xe€HHe, TIpE

525 mudpakuus, uarepdepeHLusi. CKOPOCTh 3/1€KTPOMarHUTHBIX
506 [ITkana 5/1eKTPOMarHUTHbLIX BOJIH. IIprMeHeHue 3neKTpoMal
o OBITY
597 [IpyHUMIIBI  pafiMOCBSI3U W TeJieBUJeHUs. PalnoJIoK:
o 3arpsa3HeHye OKPY/KarolLel cpe/ibl
TexHHUUecKre yCTPOMCTBA: My3blKa/bHble UHCTPYMEHTBI, YJI
5.2.8 B TeXHUKe U MeJULIMHe, paJiap, pauoNpUéMHUK, TeJIeBU30]
reyb
#H#H#Par###OIITUKA
5.3.1 [IpsimonMHeHOe pacripocTpaHeHye CBeTa B O4HOPOJHOM Cpt
539 OtpakeHue cBera. 3aKOHbI OTpa)kKeHHUs CBeTa. [locTpoeHuMe
o 3epKase
£33 IIpenomnenvie cBeta. 3akOHbI TIPEJIOMJIEHUSI CBeTa.
o TIpe/IOM/IeHUS
5.3.4 [TonHOe BHyTpeHHee oTpakeHHe. [IpefebHbIN Yro/1 MOTHOT
5.3.5 Hucnepcusi ceeta. C/ioXKHBbIN cocTaB b6esoro ceeta. LigeT
Cobuparoliiie ¥ pacceuBarollie JWH3bL. TOHKas JIMH3a.
5.3.6 OTNTHYeCKasi CWia TOHKOW JmH3bL. [locTtpoeHune wu3006pas
5.3 paccerBaroLIMX MH3ax. PopMysia TOHKOU JIMH3BL. Y Beauuer
. 5.3.7 [Ipenenbl NPUMEHUMOCTH TeOMEeTPUYECKOU ONTHUKHU
WuTepdepenius cBeta. KorepeHTHbIe HCTOUHUKU. Y C/IOBUS
5.3.8 Y MUHUMYMOB B HHTep(epeHLMOHHOM KapThHe OT [JBYyX
VICTOYHUKOB
3.9 Oubpakuus cBera. [udpakuyoHHas pelIéTKa. Y C/IO0BE
o MaKCHMYMOB IpH Na/leHN MOHOXPOMaTUUYeCKOro CBeTa Ha |
5.3.10 [Tonspusaius ceeta
5311 TexHuueckue YCTpPOWCTBA: OUYKM, Jiyrna, (oToarrapar,
o MUKPOCKOII, TeJIeCKOI, BOJIOKOHHAsI OMNTHKA, JU(PaKI[MOHHA
5312 [MpakTryeckue paboThl. MI3mMepeHue roKa3aTeJisi IIpesioMIeH
o n300pakeHuii B iMH3ax. HabsroieHre qucrepciu ceera
BJIEMEHTHI CIIELIMAJIBHOM TEOPUU OTHOCHUTEJIBHOC]
'paHuLbl  NPUMEHMMOCTHM  K/JIaCCUUECKOW  MEeXaHWKY
6.1 OTHOCHUTEJIbHOCTH: WHBApUAHTHOCTb MOJYJ/ISI CKOPOCTH CE
6 OTHOCHUTE/IbHOCTH DWHIITeNHA
6.2 OTHOCUTE/IBHOCTL OZJHOBPEMEHHOCTH. 3ame/lJIeHe BpeMeHY
6.3 OHeprusi ¥ UMITy/IbC CBOOOJHOM YaCTHULIbI




CBs3b MacChl C SHEprued W WMITyJIbCOM CBOOOJHOM

64 cBOGO/IHOM YaCTHI[BI
7 KBAHTOBAA ®U3NKA
###Par##IJIEMEHTBI KBAHTOBOU OIITUKN
711 ®otoHbel. Popmysa [lnaHka CBsi3W SHepruu (POTOHA C ¢
HUMITy/IbC (hOTOHA
71 OTtkpbiTie U wucciefoBaHrde ¢orosddexra. OMNbITH
71 poToaddexra
7.1.3 YpaBHeHue DuHIITelHa 7151 hoTo3pdekTa. « KpacHasi rpaHy
7.14 HaBnenue ceeta. OmnbiTel I1.H. Jlebeena
7.1.5 XUMHUeCKoe /IeliCTBHe CBeTa
7.1.6 TexHuueckue ycTpoiicTBa: (0To371eMeHT, OTOAATUMK, COJIE
CTPOEHUE ATOMA
791 Mogens aroma Tomcona. OnbiTel Pe3epdop/a 1o rcceone
[1naHneTapHasi Mofie/ib aTOMa
[Toctynatel Bopa. U3nyueHue u nor/ioileHre (GOTOHOB TPH
7.2.2 YPOBHSl SHepruvd Ha Apyrou. Bupgel crnektpoB. CriekTp
BOZIOPOZa
72 7913 BosHoBeIe cBoiicTBa uactul. Bosnel e bpoing. Koprnycky
Hudpakiiusi 3/71eKTPOHOB Ha KpUCTasiax
7.2.4 CroHTaHHOEe M BBIHYK/|eHHOE U3/TyueHre. Y CTPOMCTBO U TIp!
705 TexHuYeckre yCTpPOWMCTBA: CIEeKTPa/JbHbIM aHaau3 (CIeKTp
KOMITBEOTED
7.2.6 [TpakTuueckue paboTel. HabsrogeHue TMHEHYATOro CrieKTpa
ATOMHOE AP0
7.3.1 MeTo/ b1 HaOJIIOIeHNS ¥ PeTUCTPAIUM 3/IeMeHTapHBIX YaCTH
OTkpbiTHE paguoakTUBHOCTU. OrnbiThl Pe3epdopga 1
7.3.2 paiioakTUBHOTO u3nyueHus. CBoiicTBa anb(a-, Oera-, T«
Pa/IMOAaKTUBHOCTH Ha >KUBbIe OPTaHWU3MbI
733 OTKpbITHE TIPOTOHA Y HeWTpoHa. Hyk/ioHHast Mojenb sijjpa
7.3 3apsp sapa. MaccoBoe uuco siapa. M30Torbl
73.4 Anba-pacrniazi. SMeKTPOHHBIM 1 TTO3UTPOHHBIN OeTa-pacria/
PaZiIMOaKTUBHOIO pacrnaza
7.3.5 OHeprusi CBsi3U HYK/IOHOB B sifipe. f1epHble cubl. ledekT v
7.3.6 ApepHsble peakuuu. [leseHue U CUHTe3 szep
737 SnepHbnii peaktop. TepmosiiepHblii cuHTe3. [TpobsiemMbl

SHepPreTUKHU. OKOJI0TMYecKre acreKThbl ﬂﬂepHOﬁ SHEPreTukKn




7.3.8

OnemeHTapHble YyacTULbl. OTKpbITHe NTO3UTPOHA. PyHAaMeH

TexHUYecKre YCTpPOWMCTBa: 03UMeTp, KaMepa BuabcoHa, s

7.3.9 6omba
7.3.10 [TpakTrueckue paboTel. MccieoBaHye TpeKOB UyacTHI] (IO T
SJIEMEHTHEI ACTPO®U3NKN
8.1 Bup 3Bé3aHOro Heba. Co3Be3us, spKUe 3BE3/IbI, T/IAHEThI, U
8. ConHeuHasi cuctema. [1naHeTbl 3eMHOU rpymibl. [lnaHeTs
' Kap/IMKOBbIe T1aHeThl. Maiible Tesia Co/THeUHOM CUCTEeMBbI
8.3 Connue, dhotocdepa u atmochepa. ComHeuHasi akTUBHOCTh
8.4 Nctounuk 3Heprum CosiHLIa U 3BE3],
3BE3/1bl, X OCHOBHbIE XapaKTePUCTUKU: MacCa, CBEeTUMOCTE
8.5 B3aUMOCBsA3b. JlMarpaMMa «CIeKTpajbHbIi K/lacC — CBET]
' 1oC/ieJ0BaTe/TIbHOCTU. 3aBUCUMOCTb «Macca — CBETHMO
110CJ1eJ0BaTe/IbHOCTH
8.6 ###Par###BHyTpeHHee  cTpoeHue  3BE34.  CoBpeMeH!
' MPOUCXOXKAEeHUH U 3Bo/IroLMK CoJIHLA Y 3BE3/]. DTallbl )KU3H
Mneunpni  Ilyte — Hama [Iamaktuka. CrnvpanbHas
8.7 pacripejienieHye 3B&37, rasa U nouid. [lonoxeHue U [BUXKe
[Tnockast u cheprueckas MmoAcUcTeMbl ['anakTUKH
8.8 Turnbl ranakTuk. PasgroranakTuku U KBasapbl. UEpHbIe JbIpb
Bcenennasi. Paciipenvie BeesieHHoit. 3akoH Xa66s1a. Pa3zoe
8.9 paauyc BcenenHoli, Teopusi Bosbiioro B3peiBa. Mojern
PenvikToBOE M3yueHue
8.10 MaciirabHasi cTpykTypa BceneHHoil. MertaranakTHka.

aCTPOHOMUU




ITPOBEPAEMBIE HA EI'3 110 PU3UKE TPEBOBAHMNSA K
PE3YJ/IbTATAM OCBOEHISI OCHOBHOM OEPA30BATEJ/ILHOM
ITPOI'PAMMBI CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

Kop nnpoeepsiemoro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHUs K MPeMETHBIM pe3y/IbTaTaM 0CBOEHHUS O
NMporpaMMsbI Cpe/Hero ooI1nero oopa3oBaHus

CdopmupoBaHHOCTb YMEHUM pacrio3HaBaTh (u3ndeckue siBjieHus (TIpoLi

N3YUYEHHBIX 3dKOHOB

BJ'IEI,Z[EHI/IE OCHOBOIIO/Iaral0IUMKA q)I/I3I/II—IECKI/IMI/I INIOHATUSAMU U BeJl

(bu3nUecKre TIpoLeCChl

CdopmMHpOBaHHOCTb YMEHUI MPUMEHSITh 3aKOHbI KJIaCCHUYeCKOW mexar
TePMOAVUHAMUKY, 3JIeKTPOJUHAMUKH, KBAHTOBOM (U3MKU [Ji aHa
MUKDOMMpA, MakKpOMHpa W Meramupa, pa3iduaTh YCI0BUs (TpaH:
(bu3MYeCcKUx 3aKOHOB, TOHMMATh BCeOOIUi xapakTep (yHJaMeHTasbE
WCTIONIb30BAHUSI YACTHBIX 3aKOHOB; aHa/JM3UPOBaTh (U3WYeCKUe TIp

IMOJIOKEHUs, 3dKOHbI 1 3dKOHOMEPHOCTH

CdopmMUpOBaHHOCTb YMEHUSI pa3/inyaTh YCIOBUS IPUMEHUMOCTH MO/IeT

(sBneHui)

CchopMHUPOBaHHOCTh YMEHHsI pelllaTb pPacuéTHble 3aladyd C SIBHO

¢bu3nyeckoil Mo/le/ibl0: Ha OCHOBAHWMHM aHa/liv3a YCIO0BUSI BbIOMpaTh Gu
TpeOOBaHUSIM 3a/jauy, TMPUMEHSATb (OPMYJIbl, 3aKOHBI, 3aKOHOMEPHO
TEOpUI TIPYM HCIIO/Ib30BaHUM MaTeMaTHUeCKMX METO/[0B PpeIleHUs °
OCHOBaHWM WMEIOIIUXCS JaHHBIX, aHalIW3WpOBaTh Pe3y/bTaThl U KOPP

y‘-IéTOM IMMOJ/JTyU€HHBIX P€3YJ/IbTaTOB

PemiaTe KaueCTBeHHbIE 3a/laud, TpeOyrolre MPUMeHeHUs 3HaHUH 13 pa3
(13MKY, a TaK)Ke UHTerpalyy 3HaHUM U3 JPYTUX MpeMeTOB eCTeCTBEHE
JIOTUYECKYIO LIeM0YKY pacCy XZeHW C OMOpOM Ha U3yueHHbIe 3aKOHBI,

sABJIEHUA

BrajieHrie OCHOBHBIMM MeTOZ,AMU Hay4YHOT'O TI03HAHUS, UCTIO/Ib3yeMbIMU
KOCBeHHbIe M3MepeHHst (M3NUeCKNX BeMUMH, BHIOWMpPas ONMTUMaIbHBIN
V3BECTHbIE METO/bl OLIeHKU IIOIPelIHOCTel W3MepeHUM, IPOBOJUTE
¢u3MUeCKUX BeJIMUYMH C WCIO/Ib30BaHHEM TPSIMBIX M3MepeHHH, 00bsiC
UCTOb3ysd (U3MYecKhe TeOpUH, 3aKOHbl W TMOHATHSA, U [efaTh

Oe30macHOTO TpyZia TpH TPOBEJEHUH WCCAe0OBaHUN B paMKax yueO




WCC/IeloBaTe/IbCKOW  JIeITe/IbHOCTU € MCII0J/Ib30BaHUeM  LIU(POBBIX

nabopaTopHOTO 000PY/I0BaHMUS

CdopmMupoOBaHHOCTbL YMEHUM aHaU3UPOBaTh U OL|eHUBaTh MOC/Ie/|CTBUS
JlesiTeIbHOCTU  4esioBeKa, CBSI3aHHOW C  (U3MUeCKUMU TIpOLjeccamy
0e3011aCHOCTH; TIPEJCTAaBJeHU O PpalMOHAJILHOM  ITPHPOZOIIOIb3(
WCIIONb30BaHUU JOCTW)KEHUM HayKU W TeXHOJIOTUM [JJjis1  JajbHewl

obrecTBa

OBnasieHre Ppa3MUHBIMU  CIIOcO0amMu  paboThl C  HWH(OpMaIen
WCTO/Ib30BaHUEM COBPEMEHHBIX HWH(OPMALMOHHBIX TEXHOJIOTHH; pa

aHa/M3a M OLIeHKH /JOCTOBEPHOCTH T0/Ty4aeMoi MH(pOPMaLuH

10

ChopmMHpOBaHHOCTL yMEHUM TPUMEHSITh OCHOBOIIOJ/IArarole acTPOH
3aKOHBI [/ aHa/IM3a U OOBSICHEHUS] (PM3UUECKUX TPOLIECCOB, TPOMCXO

CUCTEMaX, B MEXKra/IaKTUUECKOU cpefie; IBIKeHUSI HeOeCHBIX TeJl, SBOJIIC




IIEPEYEHD 3JIEMEHTOB COJEPXAHWSA, ITIPOBEPAEMBbIX HA

=T

EI'D 110 ®U3UKE
Kop
pa3pena/re Kop 31emenTa IIpoBepsieMbIl 3/71eMeHT CO/lep)KaHUA
MBI
1 MEXAHUKA
1.1 KNMHEMATUKA
11 Mexannueckoe JBrkeHHe. OTHOCHUTeNBHOCTb MeXaHU4ec
o oTcuéra
MarepuasibHas TOUKa.
Eé€ paxmyc-BekTop:
7(e)=(x(e) ¥z )=(r)),
TpaeKTopIA,
IIepeMeIleHIIe:
1.1.2 = _ - T T
= (Ax, Av,Az),
IIyTb.
CloxeHIe HE[JEMEII[EHIIfIZ
ANy =0, + A,
CKOpOCTb MaTeprabHOW TOUKHU:
. AF .,
U=— =rr=[u_.u1_u]
At Ar—{ -
Ax L . .
1.1.3 v, =— =X,. aHAIOTHYHO v, =)/, V.= I/
=0

CroxeHIe CKOpPOCTell: 0, =0, + 0, -

Briuncienue nepemMenieHns U nyTu MaTepHaHBHOﬁ TOYKHU I1PpU

B/I0/Ib OCH X T10 FpavKy 3aBUCUMOCTH Lx(t)




o . _Ap
YCKDPEHIIE MAaTCPHAIBHOI TOYKIL a = _L
t—0

At
1.1.4
Au .
a,=—2~ =(v,),', agamorm4Ho a, =(v, ', a.=
A |yo ' ' B
PaBHOMepHO@ HPHMOJ'II/IHEI\/JIHOE ABH)KEHHe!:
x(t) = xg + vout
x(1)
+
1.1.5

)

Uy (t) — vg, = const




const

PaBHOYCKOpeHHOe TIPSIMO/IMHENHOe /IBU)KeHHe:

at
x(t)=x,+u,t +——

v (t)=v, +at

1.1.6 a, = const
U;.‘l.' - Lﬁ.‘.‘f = 2{.'1_ ["’-2 _Il]
L, =
HPII OBIDKCHIII B OJIHOM HE’IIIPHBHEHIIII H}r[f: 5= ht B
CBO60,Z[HO€ nageHue. YCKOPQHI/IG CBO60,E[HOFO TazieHus.
Vi Ijﬂ
1.1.7 l
Yo o
o Xo {-

IBr>keHue Tesa, OPOIIIEHHOTO 0/ YI/IOM & K TOPHU30HTY:




x(f)=x,+U, t=x, +U,cosa-f

2 -

g.t , s
. =.1'¢+Uﬂ51nu-r—£

v (t)=v,, +gr=y,sino— g

=0

(=
X
g, =—g= const

i
-
{u (t)=v,, =v,cosa
{

1.1.8

R

KpuBonuHeliHoe fBrKeHUe. [IBM>KeHe MaTepUaJTbHOW TOUKU

Yr0Bas U IMHeHas: CKOPOCTb TOUKU:

v = wR

[Tpu paBHOMEPHOM /IBW)KEHUM TOUYKH 110 OKPY>XHOCTH

_27‘[_2
w = = 4]




270
. LleHTpOCTpemMuUTE/ILHOE YCKOPEHUE TOUKU:

e = 7 = w?R

R
. [TonHOe ycKopeHVe MaTepranbHON TOUKH

1.1.9 TBépmoe Teso. [TocTtynarensHoe ¥ BpalllaTesibHOE ABUKEHUE T
1.2 JUHAMUKA
121 WuepumaneHele cuctemsl oTcuéra. [lepBoii 3akoH HbroToOHa.

TI'anmunes




1.2.2

Macca tena. IInotHOCTS BelljecTBa:

©

1.2.3

Cwuia. ITpyHLMI CyT1epriosuLiiy CUJI:

- - -

FpaBHo,aeﬁCTB = Fl + FZ +...

paBHojeliC
TB




1.2.4

BTtopoii 3akoH HetoToHa: /7151 MaTepuaibHOM Touku B UCO

-
-

F, = ma,




At
npu

const

Ap = FAt

F = const




-— 89—

Fll ‘E:EI

Tpetuii 3akoH HbloTOHa /17151 MaTepUa/IbHBIX TOUEK:

>

Fiy = —Fp

1.2.5
3aKOH BCEMUPHOI'O TATOTEHUS: CUJIbI TIPUTSKEHUST MeXKy TOU
m;m;
F=G RZ
1.2.6




Cuna TsDKecTH. U;EHTI) TSDKECTU Tejla. 3aBUCUMOCTL CHUJIbI

II0BEPXHOCTBIO IJIaHeThI pazuycom RO:
GMm

M9 = R + h)?

mg

(R

h)




GMm

Cwuia ynpyroctu. 3akoH I'yka:

E, = —kx
F
1.2.7
—kx
Cuna tpenus. Cyxoe TpeHue.
Cusia TpeHMS CKOJIb)XKeHUS:
Fp = uN
F
1.2.8
UN

Cuna TPEHUS TTOKOS:




IN

KosdduryeHT Tpenus

[asnenue:
P=7
p
1.2.9
1.3 CTATUKA
<
1.3.1 F

MOMEHT CUJIbI OTHOCUTEIBHO OCHU BpallleHHsd:

|[M| = F1, rae 1 — nedo cumbi




OTHOCHUTEJIHO OCH, MPOX0/sleil uepe3 Touky O nepreHuKYysp

1.3.2

LenTtp macc Tena. LleHTp Macc cucTeMbl MaTepyUasibHbIX TOYEK

- -

myr, + myry+...

T
HM my + my+...







B ogHOpoaHOM m10J1e TSKeCTH

(g = const)

const)

LEeHTPp MacCC TeJla COBIIaAdeT C €ro EHTPOM TsKECTU

1.3.3

YcnoBus paBHoBecust TBEpAoro tena B MCO:

[M;+M, +...=0

| +F+...=0

###Par###1.3.4

3akoH [lackamng

###Par###1.3.5

[aBneHue B KuaKoOCTH, mokosiieiics B UCO:

p =Dpo+ pgh

pgh

###Par###1.3.6

3akoH Apxumeza:

>
>

F Apx — —h BBITECH




BbI
Tec

eC/IM Teso U XXUAKOCTb nokosTcs B MCO, To

F Apx = pg Vl;bITECH

pgv

BBI
TecC




YcoBue r1aBaHuAa Tel

1.4

3AKOHbI COXPAHEHNA B MEXAHUKE

#HHPar###1.4.1

Vmmynsc MaTeprianbHOW TOUKHU:

H###Par###1.4.2

Nmnynbc cucteMsl Tes:

- - -

p=pt+p+..




###Par###1.4.3

A(

3aKOH U3MEHEeHUs U COXpaHEHHA UMITYJ/IbCa:

B 1ICO

- -

Ap = A(pl + p2+' ' ) = FlBHELL[HAt + FZBHeLL[H‘




1B
He
IH

At




2B

He

At

B ICO, ecu

Ap = A(py + po+...) =0

A(




, eCJIn

i -

FlBHeLuH + FZBHemH+- ..=0

1B
He

2B
He




PeakTuBHOe JIBI)KeHUE

{ﬁf

Ar X
#H#Par###1.4.4
PaboTa CH/IbI Ha Ma/IOM IIepeMeIeHIH:
;1=|F_'|-|,-'l'|.f|-c05 a=F, -Ax
«
0]
MOIIHOCTh CHIIBL:
eC/Tv 3a BpeMmst
At
1.4.5
At
paboTa CHJIbI U3MEHSIETCST Ha , TO MOIIJHOCTh CHJTBI
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3aKOH M3MEHEHUS KUHEeTHUYeCKOM SHEepPrur CUCTEMbI MaTepHaJl

=Al1+A2+..

[MoTeHIMaIbHAs SHEPTHSL:
1.4.7 JUTST TIOTEHINATBHBIX CHJT

A12 = EIHOTeHu - EZHOTeHu_= AEHOTeHu
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[ToTeHLMabHAs SHEPrys yIPyro AedOpMUPOBAaHHOIO TeJa:

kx?
EHOTEHL( = T

ToT
eH

1.4.8

3aKOH U3MeHEeHUS U COXpaHEHHA MeXaHUueCcKou SHEpPruu:
Euex = Exun * Enorerm.
B IICO AEjex = Agcex menoresn. cuns
B IICO AE,x =0, eCI Agcex menoresn cax = 0

1.5

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI




1.5.1

FapMoHnUeckue KoyiebaHUsI MaTepHabHOW TOUKH.

Kunematnueckoe orvcaHue:

x(f) = Asin| @t +o, ).

v () =x/.

a(H=(v,), =—e'x() =a +0'x=0,
rze X - CMellleHre 13 paBHOBeCHsl.

JduHaMuueckoe orvcaHue:

ma, = —kx,
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F, = —kx
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OHepreTUyeckoe orvcaHye (3aKOH COXpaHeHUs] MeXaHUueCKok

2 2 2 2

CBs3b aMIUIMTYJbl KoJiebaHWI CMeIleHUsi MaTephaabHO

Kos1e0aHMii eé CKOPOCTU U YCKOPEHHUS:

U =04, a__ =04

I[Tepuof v yacToTa KojeOaHMii:

r=2r_1
Q) Vv

Hepuo,q MaJIbIX CBO60,Z[HLIX KoJiebaHui MaTeMaTHUYeCKOro Mas

/
1.5.2 T=121m|—
g
[Tepuro/, cBOOOHBIX KOIeOaHMI TIPY>KUHHOTO MasiTHUKA:

m

T=2mn,|—

k

1.5.3 BuiHyX/1eHHbIe Kosiebanus. Pe3oHaHC. Pe3oHaHCHast KpyUBast

1.5.4

[Torepeunsle v Npoz0/ibHBIE BO/IHbL. CKOPOCTH pacIripoCTpaHer

v
A=vT =—
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VnTepdepenuys v audpakLysi BOIH

1.5.5 3ByK. CKOpPOCTb 3ByKa
2 MOJIEKYJIAPHASA ®U3NKA. TEPMOJVNHAMUKA
2.1 MOJIEKYJIAPHAA ®U3NKA

2.1.1

Mopenu CTpoeHUsI Ta30B, )KUAKOCTe U TBEPAbIX Tesl. [TycTh T

(Teno) coctout U3 N 0AMHAKOBBIX MOJieKy/1. Torja KoiMyecTs
N m

vV=—-=
Ny




rae

— yKcsio ABOraipo, m — Macca CUCTeMbI (Tena),

U

u

— MOJISIpHadA MdCCda BeleCTBa

2.1.2 TeryioBoe JBW)KeHUe aTOMOB U MOJIEKYJI BelljeCcTBa
2.1.3 B3anmogericTBre yacTul] BeljecTsa
2.1.4 Ouddysusa. BpoyHOBCKOe ABUKEHUE
2.1.5 Mopens vgeansHoro rasa B MKT
CBsi3b MeXxJy [aBleHWeM U CpelHeld KUHeTUUYeCKOU -
TEeIJIOBOTO ABMYKeHUSI MOJIeKY/1 U/jeabHOTO ra3a (OCHOBHOE V]
p=-mpv’ _2, (met) 2 E
3 30 2 3
216 rae m0 — Macca OHOM MOJIEKY/IbI,

<|=




- KOHL|@HTpAaLUsl MOJIEKYJT

2.1.7 AbcomotHast Temrieparypa: T =t +273K

Cesi3p TeMmriepaTypbl Tra3a CO CpeJHell KHWHeTHYeCKOu

TEIJIOBOI'0 ABM>XKEHHSA €ro MOJIEKYJI:

5

218 —_ (M| 3,1
L2 2
2.19 YpaBHenue p = nkT

Mogenb uieanbHOro rasa B TepMO/IMHAMUKe:

| Vpaprerse Merrereesa — Krareipora
| BEIpeUKEHHE U1 BHYTPSHHEH SHEpPIHH

VpaBHeHHe MeHueneeBa — KmaneiipoHa (mprMeE

3aIIcI);
pV="RT =vRT =NkT, p=PXL
2.1.10 K K

BripaxeHIle 118 BHyTpeHHell 3Hepriil 0IHOATOMHO
raza ([IpHIMeHIMBIe (JOPMEI 3aIIICH):

U=3vRT =3 NkT =2 RT =ve T =2 pv
2 2 2 2

2.1.11 3akoH [JanbToHa J/151 JaB/IeHUs] CMeCH pa3peXKeHHbIX ra30B:




p=p+pt..
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2.1.12

V3onpolieccs! B pa3pe)keHHOM rase C IOCTOSIHHBIM YMC/I0M
KOJINYeCTBOM BellleCTBa V):
n3orepMma (T = const): pV = const,

n3oxopa (V = const):

1%
== t
T cons




const

b

r3o0apa (p = const):

= const

const

I'padmueckoe ripesicraBieHre n3onpoleccos Ha pV-, pT-u VT-

OObeyHEHHBIM Ta30BbIN 3aKOH:

— = const
T




const

AJIA TIOCTOAHHOI'O KOJIMYUeCTBa BeleCTBa V.

HaceblllleHHble W HeHachlllleHHble Mapbl. KauecTBeHHast
2.1.13 JlaBJleHVs] HaCbIL|eHHOro Ilapa OT TemIeparypbl, WX }

HaCBIILIeEHHOT0 TIapa

Bnaxnocts Bo3ayxa.
OTHOCUTe/bHAsA BJIXKHOCTD:

¢ _ Prapa (T) _ Prapa (T)
Puaceimapa (T) Pruaceimmapa (T)

p

HACBILIT
apa

2.1.14 (T)

(1)




)
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HaChILT
apa

V3MeHeHre arperaTHbIX COCTOSIHUM BelllecTBa: KCIapeHue

2.1.15
JKUJKOCTU
2.1.16 V3MeHeHVe arperaTHbIX COCTOSIHUM Bell[eCTBa: MlaB/IeHUe U K
2.1.17 [Tpeobpa3oBanue 3Hepruu B a30BbIX Mepexo[ax
2.2 TEPMOJVUHAMUKA
221 TerioBoe paBHOBecHe U TeMIiepaTypa
2.2.2 BryTtpeHHssa sHeprus
553 Tennonepesaua Kak criocod wM3MeHeHUsI BHYTPEHHEH SHepri
o KoHBek1ys1, TerionpoBoAHOCTb, U3/TyYeHue
KosmmuecTBo TerioTsl.
Y penpHas TEII0EMKOCTD BelljeCTBa C:
2.2.4 Q = cmAT




cmAT

Y nenbHas Teryiota napoobpasoBanust L: Q = Lm.

2.2.5 Y nenbHas TemIoTa IaaBiaeHus A: Q = Am.
Y penbHas TemOTa CropaHusi Tomivea q: Q = gm
OneMeHTapHasi paboTa B TepMOJUHAMUKE:
A = pAV
A
2.2.6 _
pAV
Brruricsienue pabotsi 1o rpaduky mpotiecca Ha pV-uarpamme
[TepBbIit 3aKOH TePMOIMHAMMKU:
Q12 =AUz + Ayp = (U, — Up) + Ay
Q
2.2.7
AU




(U

Apuabara:

Q12 =0= Ay, = (U; — Uy) = 4Uy,
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AU

2.2.8 Bropoii 3akoH TepMogrHaMuKu. HeobpaTrMble TpoLiecchI
[TpuHIMIEI AelicTBUA TeruoBbiX MayH. KIT/I:
n:AB‘iEHII'[ :"-EJI'P_|"-KE‘JT| |‘-—ID.T[|
2.2.9
2.2.10 MakcumanbHoe 3HaueHue KIT/. Lukn KapHo:




max N = Vggy, =

2.2.11

YpaBHeHHe TeryIoBoro OanaHca:
Ql +Q2 +Q3+: 0

SJIEKTPOAMHAMUKA

3.1

SJIEKTPUYECKOE IIOJIE

3.1.1

OneKTpus3alMsl Tejl M e€ TMpOSB/IeHUS. OJIeKTPUUeCKUN

OneMeHTapHbIN 3/1eKTPUUeCKUM 3apsi]]. 3aKOH COXpaHeHUsl i€

3.1.2

B3aumozetictBue 3apsiioB. ToueuHble 3apsipl. 3aKoH KysoHa:




B OZJHOPOJJHOM BeIIIeCTBe C JU3/IeKTPUUECKOU MTPOHUI[aeMOCTh

&

|- 1 4|7
Foplallel_ 1 lalle
&I 4meg, 17
3.1.3 OneKTpruuecKkoe moJie. Ero feiicTBre Ha 3/1eKTpUUecKue 3apsiy
HarnpspkéHHOCTB 3/1eKTpUUeCKoro MoJisi:
N F
QHPOGHLHZ
q
3.1.4

po6
HBIN




[Tone ToueuHoro 3apsiza:

q
Er = kr—z
E
k
OZHOPOZHOEe [10J1€:!
E = const.
const.

KapTuHbl MMHKN HaMPSPKEHHOCTU ATUX TI0/ed

3.1.5

HOTEHLII/IEIII]:HOCTB 3JIEKTPOCTATHYECKOI'O IMOJIA.




q(¢

Pa3HocTh TMOTEHIMA/IOB W HallpsDKEeHHe:

Az = q(d1 — P2) = —qd¢ = qU.

HOTeHI_[I/IaJ'[bHaH SHeprus 3apsd/ida B 3JIEKTPOCTATUYECKOM I10JI€E:
W =q¢




-AW

HOTEHL[I/I{:UI 3JIEKTPOCTAaTHUY€CKOI'O IMOJIA:

¢_K
q

Ces3b Hal'IpH)KéHHOCTI/I I10J14 n Pd3HOCTH IIOTeHITF

snekTpocTtatryeckoro nosst: U = Ed

[TpyHLMN CyTepro3ULUM 31eKTPUUeCKUX TOoJIei:

- - -

E =E1+E2+,¢ =¢1+¢2+

3.1.6







[IpoBOHUKY B 3/IEKTPOCTAaTUUYECKOM I10JI€.
YcioBre paBHOBeCHS 3apsiiOB: BHYTPU MTPOBOJHUKA
ELt=0

3.1.7

0
, BHYTPU U Ha TIOBEPXHOCTH MPOBOJHUKA (@ = CONst

[V5/1eKTpUKY B 371eKTPOCTaTUUeCKOM moJie. [JusneKTpruyecka

3.1.8
3

KoHngeHcaTop. D/1eKTPOEMKOCTh KOHIeHCaTopa:
q

C=—
U

3.1.9

O/eKTPOEMKOCTB TIJIOCKOTO KOH/IeHCaTopa:

£gpS

d




3.1.10

S
eC :
[TapannensHoOe coeiHeHWE KOHJE€HCAaTOPOB:
q=q1+qx+.... Uy = Uz =..., Crgpann — €1 +
q =
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[TocnemoBaTenbHOE COeJHEHHE KOH/I€HCATOPOB:

1 _1.
Cnocn Cl (

U=U+Uz....,q1=q2 =...,
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3.1.11

OHeprus 3apsHKeHHOr0 KOH/IeHcaTopa:




3.2

3AKOHBI [IOCTOAHHOI'O TOKA

3.2.1

Cua ToKa:

Ag

At Ar—sll

ITocTosiHHEIN TOK: I = const

[ns noctosiHHOTO TOKa g = It

3.2.2

Yc10BUA CyLeCTBOBaHUS 3/IeKTPUUECKOr0 TOKa.
Harpsokenue U u 3IC E

3.2.3

3akoH OMma /111 y4acTKa Ljernu:




JneKTpUUecKoe COTMpOoTHB/IeHNe. 3aBUCUMOCTb COTIPOTUBIIEHY

OT ero JI/IMHBI ¥ CeueHUs. Y ie/TbHOe COTIPOTUB/IEHHE BEIIeCTB:

l
R=p§

R
p
3.2.4
Vcrounvku Toka. 3/1C UCTOYHMKA TOKa:
3.2.5 _ ACTOPOHHI/IXCI/I]'I

E =
q




A

CTOPOHHHXC
un

BHyTPeHHee COTIpOTUBJ/IEHHWE UCTOUYHHMKA TOKA

3.2.6

3akoH OMa /17151 TO/THOM (3aMKHYTOM) 3/1eKTpruUeckou Lenu: E
I E
" Rr




3.2.7

[TapasnnenbHOe coelHEeHVEe IPOBO/IHUKOB:

I=I1+12+.,U1=02=.,
1 1 1

Rnapann Rl RZ

nap
ann
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[TocnenoBarenbHOe CoeJUHEHNE TIPOBOJHUKOB:
U=U1+02+.,11=12=_,
RHOC]‘[ = Rl + R2+

-~ A A =




3.2.8

Rt

Pabora snekrpruueckoro Toka: A = IULt.
3akoH [[xoysns — JleHua:
Q = IRt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=?t

Rt




MOIIHOCTb 37IEKTPUUECKOT0 TOKA:

AAd .
Af lar 0
TernioBast MOLLIHOCTB, Bblfie/iseMas Ha pe3ucTope:
0 U
P=I*'R=—=]U
3.2.9
R
Mo1IHOCTb UCTOYHUKA TOKaA:
AA
_ ©T. CHIT )
B = T =FI
g Ar—0
CBobOo/iHBIE HOCUTENMM  3MEeKTPUUECKUX 3apsiioB B T
3.2.10 IIPOBOAVIMOCTA TBEPABIX META/JIOB, PACTBOPOB U PaCILI
[TonynpoBoaHuKHU. [101ynIpOBOIHUKOBBIMN U0/
3.3 MAT'HUTHOE I10JIE
MexaHuueckoe B3aMMO/IeliICTBME MarHUTOB. MarsnutHoe
VHAYKUMA. [IpUHLNIT CyTIepno3uiii MarHUTHBIX MOJIeN:
3.3.1

B = Bl +Bz+




JIMHUY WHAYKLUMM MarHUTHOrO Tojis. KapTuHa J/IMHUM Wi

I10JIOCOBOT'O U HO,I[KOBOO6pa3HOFO ITOCTOAHHBIX MArHUTOB

3.3.2

OnbIT Opcresa. MarHuTHOe TI0/1e MPOBOJHUKA C TOKOM.
MarHUTHOTO MO/l [JIMHHOTO TPSIMOrO TIPOBOJHUKA U

MPOBOJHHKA, KaTYIIKKX C TOKOM

3.3.3

Cuia AMriepa, e€ HarpaBs/leHUe U BeJIMuvHa:

F, = IBlsina




IBIsina
, TZIe o — YTOJT MeXK/ly HaripaB/ieHHEM IMPOBOIHHUKA U BEKTOPOM

>

B

3.3.4

Cwuna JlopeHiia, eé HarpaBJ/ieHVe U BeJIMUUHA:

Frop = q V VBsina

[qlvBsina
r/le o — yroJjl Mexzay BeKToOpaMu




. JJBr>KeHMe 3apspKeHHOW YaCTULbl B OJHOPOAHOM MarHATHOM TIC

3.4

SJIEKTPOMAT'HUTHAA NHAYKOWA

[ToTOK BeKTOpa MarHUTHOW MHZAYKLIUU:
® = B,S = BScosa

D
B
3.4.1
S
BScosa
7 B
%
G
3.4.2 fIBneHue 3neKTpOMarHiTHOW MHAYKUMU. D/JC UHAYKIMH
3aKOH 3/1eKTpOMarHuTHoW MHAYKLMKU Papagest:
AD
3.4.3 E=—— :_(:I)ir
At Ar =
A
3.4.4

Sy




3/1C uHAYKLWY B TIPIMOM TIPOBOAHUKE JTMHOM |, IBUXKYI1IeMC

>

v
(wll
(
1
)
B OJJHOPO/IHOM MarHuTHOM I1oJjie B:
E; V Blvcosa

|E

Blvcosa

, TJle O — YTOJI MeXX/ly BeKTOpoM B 1 HopMasibio




K IJIOCKOCTH, B KOTOPOM Jie)KaT BEKTOPbI

luv

; eCIu
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3.4.5 ITpaBusio JleHua
VHyKTUBHOCTB:
)]
L=—
I
L

3.4.6




, umm @ = LI
Camounpykums. 3JC caMOMHAYKLMUA:

3.4.7

E=iy| =
o
BHepFI/IH MarHMTHOT'O I10JIA KaTYIIKKU C TOKOM:
ot
2

3.5

SJIEKTPOMAT'HUTHBIE KOJIEFAHVA 11 BOJIHBI

3.5.1




KonebaTenbhblii  KoHTYp. CBOOOAHBIE 37€KTPOMAarHUTHbBIE
KosebaTe/TbHOM KOHTYe:
[0(7) =Guassin{ o +,)

lf['fﬁ] =g, =g, cos( ot +q) =I__ cos(ct +q))

®opmyia TomcoHa:

T = 2nVLC
T
2n
LC
, OTKyZa
21 1
wn=—=—
T 4JLC
0]
T




LC

CBsi3b aMIUTUTYZbI 3apsiia KOHJeHCaTopa C aMIUTUTY0U (

3JIEKTPOMAIrHUTHBIX KoJyiebaHUSIX B naeajlbHOM KoJiebaTe/1bHOM

3aKoH COXPdHEHUS SHEPIUU B Ui€a/IbHOM K0J1e0aTe/IbHOM KOH

3.5.2

3.5.3 BbIHYX/1eHHBIE 3/IeKTPOMarHUTHBIE KosiebaHus1. Pe3oHaHC
[TepemenHsbIit TOK. IIpon3Bo/CTBO, Miepesiaua v oTpebsieHye 3

3.5.4

cuU? . Lr* cu’_ LI
2 2 2

TER — c0nst.

3.5.5

CaoiicTBa 3JIEKTPOMArHUTHBIX BOJIH. B3anmHas O]

3/1eKTPOMarHUTHOM BOJTHE B BaKyyMe:

- -
>

E1Blc




IIIkana 3JIEKTPOMArHMTHBIX BOJIH. HpI/IMeHEHI/Ie JJIEKTPOMAI

3.5.6
ObITY
OIITUKA
361 [TpsimonMHeHOe pacrpoCcTpaHeHre CBeTa B OJHOPOJHOU Cpef
o cBeTa
3aKOHbI OTPa’KeHUs CBeTa.
a=p
a
3.6.2
B
alp
T77777 77777
3.6.3 [TocTpoenne n300pa>keHHid B TIJIOCKOM 3epKarie
3aKOHBI NTpeJIOMJ/IeHus CBeTa.
3.6.4

IIpeniomiienve ceera:

nqysina = n,sinf.




sina

sinp.

AOGCOMIOTHEIN T0Ka3aTe/ b IpeJjIoMJ/IeHHA:

Nage

OTHOCUTe/NBHBIN TIOKa3aTes b MTPeIOMJIeHHSI:

nOTH =







Xop iydeid B pu3Me.
1"1 = 1"2 y H].}']. = Hz}.l
CoOTHOLLIeHHe YaCTOT W COOTHOLIeHWe [JIMH BOJIH TpU Tiep

CBeTa uepe3 rpaHULly pasjesa JByX ONTUUeCKUX Cpef;

nH,<mn 1y

O 4

[TostHOE BHYTpeHHee OTpaykeHue.

Hpe,[[e]'[beII‘/JI yroJ1 II0JIHOT'O BHYTPEHHET'0 OTPa’>KEHUS:
. 1 n;
sintyp = —— = —
P
Nory nq

3.6.5 Sina




Cobuparonie M paccedBarolue JWH3bL. TOHKas JMH3a.

OITTHYEeCKasl CHJla TOHKOH JIMH3EI:

D= 1
3.6.6 F




3.6.7

dopMyia TOHKOW JIUH3BI:

Q|

| =

= e




YBenuueHue, faBaeMoe JIMH30M:




d T

A,

F\ h
f

ko

B cityuae paccenBaroliieit TMH3bI:

3.6.8

1
D F =—0,
0= DO




Xop nyda, MpoILe/ero JUH3Y 110/, TPOU3BOILHBIM YTJIOM K
[TocTpoenre n300pa>keHU TOUKWA M OTpe3Ka MpsSMOW B COO

JIMH3dX U UX CUCTeMax

3.6.9

doToanmapaT Kak onTuueckuii mpubop. I'y1a3 Kak ornruyeckas




3.6.

Wnutepdepenius cBera. KorepeHTHble HCTOYHUKU. Y CJIOBUS |
MUHMMYMOB B WHTep(epeHLIMOHHOM KapThHe OT JBYX

HCTOYHHUKOB:

I
MaKCIIMYMBI — A=2m—, m=0,£1.£2.£3 .

&

v
MIHIMYMEI — A=(2m+ 1), m=0,%£1,

Y

I+
N
I+
L

3.6.11

Oudpakuus cBera. /[udpakiyoHHas peléTKa. Y CJIOBI
MaKCHMYMOB TP HOPMa/bHOM TaJileHHH MOHOXPOMAaTHUeCKO
Ha pelIéTKy C repuozom d:

dSiTLd)m:m/l,m:(),+—1,+_2,+_s

dsing




3.6.12 Hducnepcust cBeta

KBAHTOBASA ®U3NKA

KOPITYCKYJIIPHO-BOJTHOBOW JYAJIN3M

41.1 I'unote3a M. I1naHka o kBanTax. @opmysa ITnanka: E = hv

@oToHBI. JHeprus poToHa:

E=h _he_
=hv=—=pc

4.1.2

pc

Vmnynbc ¢poToHa:

<




4.1.3

dorosddext. OnbiThl A.I'. CToneToBa. 3akoHbl (oTO3(PdeKTa

4.1.4

YpaBHeHue DuiHIITelHa A1 hoTo3PdeKTa:




E(bOTOHa = ABLIXO/IL& + EKHHmax'

toToHa
ABBIX0/1a
+
KHHmMax
rae,
E b hc
v=—
¢ortoHa 1
o

TOH




hv

X0
Aa

ABLIXO,Z[E[ = hUKp =

hc

A

Kp




2
mv max
Ewmax = 2 = eUsy,
E
KHHMax
2
mv
2
m
ax
eU
3
a
I
4.1.5 [aBneHue cBera.




[laBneHne cBeTa Ha TIOJHOCTHIO OTPa’KAIOLIyI0 IIOBEP:

TOT/IOLIAIOIIYI0 TTIOBEPXHOCTh

OU3NKA ATOMA

4.2.1 [1naHetapHasi MoZenb aToMa

[Toctynatel bopa. V3nydyeHue u rmorsioinjeHre (OTOHOB TIpH
YPOBHSI SHEPrUU Ha IPYTOMu:

422 hy, =T -|E,-E

mr .
“

m

JIuHeliuaThle CIIEKTPBI.

CrieKTp ypOBHeH 3Hepruu aToma BoAopoja:

4.2.3
~13,69B
E =_->°%

"

, =123 _.

1

OU3SNKA ATOMHOI'O AOPA

431 HyksionHast mogienib sigpa I'etizenOepra — ViBaHeHKO. 3apsi o
o N3oTomnsl

Paii0akKTUBHOCT.
Anbda-pacnag;
A A4 4
FX—>5,Y +;He

bera-pacnag,.

OneKTpOHHBIN [3-pacraz;:
4.3.2

A A 0 =
X =7 Y+ je+v,
[To3uTpoHHbBIM [3-pacraz:

A A O
sX—=Y + jE+ v,

FaMma-mnyquHe

3aKoH Paan0aKTUBHOI'O pacriajda:
-t

433 N(t) = Np * 2T




N(0)

IIycte m — Macca pafroakTUBHOIO BelrjecTBa. Torzga

-t
m(t) =mgy* 2T

m(t)




4.3.4

AnepHble peakiuu. [lesieHre U CUHTe3 sifiep




YUYEBHO-METOJUYECKOE OBECIIEYHEHUNE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIbI VI YYEHUKA

» ®u3wka; 10 Knacc. yrimyosieHHoe ooyueHre KacksiHoB B.A. O6111ecTBO C
OrpaHUYEHHON OTBETCTBEHHOCTHIO «JPODAx»; AKIMOHEPHOE 00IIIeCTBO
«3patenscTBO «IIpocBeleHye»

» ®u3suka; 11 knacc. yriybseHHoe obyuyenre KacbsiHoB B.A. Ob1ijecTBO C
OrpaHUYeHHOU OTBETCTBEHHOCTHIO «IPO®DA »; AKIIMOHEpPHOe 00IIIeCTBO

«3parenbcTBO «IIpocBeleHye»

METOJNYECKHUE MATEPHUAJIbI VIS YUUTEJIA

IMN®POBLIE OBPA30BATEJ/IBHBIE PECYPCBHI 1 PECYPCbHI CETU
MHTEPHET
bubmoreka LIOK

Poccuiickasi 3/ieKTpOHHas 1IKO/1a



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 669156940959655819463310575184336563501118402839
Bnageney Benoea EneHa MeHHaabeBHa

OedcTevTened C 20.01.2025 no 20.01.2026
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