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ITOSACHUTEJ/IbHASA 3AITNCKA

[Iporpamma 110 ¢uU3MKe Ha YypOBHe cpejHero ob6imiero obpa3oBaHus
pa3paboTaHa Ha OCHOBe TIIOJIOKeHUM U TpeOOBaHUI K pe3ysibTaTaM OCBOEHHs
OCHOBHOI 0Opa3oBaTe/bHOM IporpamMMmsbl, mpezcTaBiaeHHpIXx B PI'OC COO, a
Takke C yuétoMm (pesepanbHOM pabodeil mporpaMMmbl BocriuTaHus v KoHienimu
TIperioiaBadusi yueOHoro mpeameTa «dusmka» B 00pa3oBaTe/IbHBIX OpraHU3al[ysax
Poccuiickoit ~ Pepepaly,  peanu3ylOIIMX  OCHOBHble  0Opa3oBaTe/ibHbIe
TIPOTPaMMBI.

[TporpammMa 110 (u3uKe orpeziesnisieT 06si3aTe/ibHOe TIpeMeTHOe COZlep>KaHue,
yCTaHaBJ/IMBaeT PEKOMEHYeMYH0 MOC/IeZl0BaTe/IbHOCTh U3yUeHHs] TeM U pa3/ieioB
yueOHOro mpeaMeTa C yUYETOM MEXIPeAMETHBIX W BHYTPUIIPEJIMETHBIX CBSI3€H,
JOTUKKA  y4yeOHOrO TIpoljecca, BO3PACTHbIX 0cCOOeHHOCTel  OOyuaroIUXCH.
[MporpamMMa 10 ¢u3MKe [AaéT TIpe/CTaB/eHUe O Le/sX, CO/ep)KaHuH, OOIei
CcTpaTerud OOyuYeHHs, BOCIIUTAHUS W Ppa3BUTHUS OOYyUalol[UXCAd CpeACTBAMH
yuebHoro ripegMeTa «Pu3nka» Ha yriy0/EHHOM ypOBHE.

V3yuyenne Kypca (GU3UKA YriayO/JIEHHOTO YPOBHSI IT03BOJISIET DPeayi30BaTh
3a[jauu MpodecCUOHaNbHON OpHeHTAIM, HarlpaB/eHO Ha CO3ZlaHue YCIOBUM [ijIs
TIPOSIBJIEHUS] CBOMX WHTEJIJIEKTYa/bHBIX M TBOPUECKHMX CITOCOOHOCTEH KaXK[bIM
oOyuaroluMcsi, KOTOpble HeoOXOAWMbI [/ TIPO/O/DKeHHsT oOpa3oBaHUS B
OpraHu3alusx MpodeccHoHabHOTO 00pa3oBaHMs TI0 Ppa3/M4YHbIM  (PU3UKO-
TeXHUYECKUM U UH)KeHePHBIM CIeLIMaTbHOCTSIM.

B mporpamme 1o (¢Gu3MKe OMNpeensioTCA IJIAHUPyeMble  Pe3yJbTaThl
0CBOeHUs Kypca (pr3UMKU Ha ypoBHe cpefiHero o0irero o6pa3oBaHusi: TMUHOCTHbIE,
MeTarnpeAMeTHble, TIpefMeTHble (Ha  yriybséHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM /11 pa3paboTku TpeboBaHW K JTIMUHOCTHBIM,
MeTarnpeAMEeTHBIM W TIPeJIMETHBIM pe3y/bTaTaM OOYYaroIMXCsl, OCBOMBIINX
nporpaMMy To ¢u3MKe Ha YypOBHe cpeAHero obOijero oOpa3oBaHusi Ha
yriyO/IéHHOM YPOBHe, SIBJISIETCSI CUCTeMHO-/IeSITe/TbHOCTHBIN TIO[XO/,.

[Tporpamma no pu3uKe BKIHOUAET:

IJIaHUpyeMble pe3y/bTaTbl OCBOEHHWS Kypca GU3WKH Ha yriybaéHHOM
YPOBHE, B TOM UHCJIe TPeIMEeTHbIE Pe3y/IbTaThl 110 rojlaM 00yueHus;

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

[TporpamMmMa 10 (M3MKe WMeeT TIPUMEPHBIM XapakTep W MOXeT ObITh
WCTI0/Tb30BaHa YUUTeIIMU (DH3UKH [T COCTaBJIeHHUsI CBOMX pab0UMX MPOrpamM.

[TporpaMMa 1o ¢u3vKe He CKOBbIBAeT TBOPUECKYIO0 WHUIIMATHUBY yuuTener 1
TIpe/OCTaB/IsIeT BO3MOJKHOCTH [I/Ii  peaju3aliiil  Pa3/IMUHBIX MeTOANUeCKUX
MOJX0J0B K TIpernofiaBaHui0 (U3WKU Ha yriayOJéHHOM YpOBHe TMpHU YCJIOBUU
coxpaHeHUst 00s13aTeTbHOM YaCTH COZiep>KaHusI Kypca.



dusmka Kak Hayka O HaubOosee OOIMX 3aKOHaX IIPUPO/bI, BBICTyTasi B
KauecTBe y4eOHOTro IpeiMeTa B IIKOJie, BHOCUT CYIlleCTBEHHBIM BK/IaJ B CUCTEMY
3HaHul 00 okpyskatoljem mupe. [IKoabHBIA KYypC (M3KMKU — CUCTEMOOOpa3yoIuii
[JIs eCTeCTBEHHO-HAyUHBIX YUeOHBIX MPeMEeTOB, IMOCKOJIBKY (hr3ruecKre 3aKOHbI
JeXXaT B OCHOBE TIPOIIECCOB U SIBJIEHWM, W3y4aeMbIX XHUMHUeH, OHOJorue,
dusnueckold reorpadueldi U acTpoHOMUeM. Vcrionb3oBaHMe U aKTHBHOE
npuMeHeHHe GU3MUeCKUX 3HAHUM OIpeielnio XapakTep W OypHOe pa3BUTHe
pa3HoOOpa3HbIX TexXHOJOTu B cdepe 3HEPreTUKH, TPAHCIIOPTA, OCBOEHUS
KOCMOCa, TI0JlydeHUs] HOBBIX MaTepuasoB C 3a/laHHbIMU CBOMCTBaMU. M3yueHue
GY3MKM BHOCUT OCHOBHOM BK/IaJ B (OpPMHUpDOBaHME eCTeCTBEHHO-HAyYHOU
KapTUHbI Mupa obyyaroiierocsi, B (oopMUpoBaHUe yMeHUM MPUMEHSITh Hay4HbI
METOZ, TT03HaHUsI TIPY BBITMOJIHEHUM UMU YUeOHBIX UCC/Ie[JOBaHUM.

B ocHOBY Kypca ¢h131Ku Ha ypOBHE CpeJHero o0iiero o6pa3oBaHus T0I0KeH
psifi vjiel, KOTOpble MOYKHO pacCMaTpUBaTh KakK MPUHLUITBI €0 MOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C Hel KypC SIBJSIETCS JIOTUUECKH
3aBepIIEHHbIM, OH CO/IEP)KUT MaTepras M3 BCeX pas3fiesioB (PU3MKHU, BKIHOUYAeT Kak
BOIPOCHI K/IaCCUYECKOM, TaK U COBPeMEHHOM (hH3UKHU.

Hoesn zeHepanuzayuu. B COOTBeTCTBUM C Hel Marepuan Kypca (U3UKU
00belMHEH BOKPYr (U3MUYeCKUX Teopuil. Beayuum B Kypce sIBsieTCS
dbopMrpOBaHMe TIpe/CTaB/AeHUd O CTPYKTYPHBIX YPOBHSIX MaTepuH, BellecTBe U
rnoJie.

Hoes 2ymaHumapu3zayuu. E€ peanusainusi mpejrosiaraeT MC0J/b30BaHUE
IrYMaHUTApHOTO TMOTeHIMana (U3NYecKOr HayKd, OCMBIC/IeHUe CBSI3W DPa3BUTHS
¢usuku C pasBuTMeM O00IIecTBa, a TakKkKe C MHPOBO33PeHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTUUeCKUMU TTPOOIeMaMHU.

Hoes npukaadHoli HanpaeaeHHocmu. Kypc ¢usvku yriny0néHHOrO YPOBHS
Tpe/irosiaraeT 3HaKOMCTBO C LIMPOKUM KPYTrOM TeXHUUECKUX U TeXHOJIOTUYeCKUX
MIPUIO’KEHUN M3yUeHHBbIX TeOopuil M 3aKoHOB. [IpyM 3TOM paccMaTpuBarOTCsl Ha
ypOBHe OOIMX TIpeJCTaB/leHW{ W COBpeMeHHble TeXHUUeCKHWe YCTPOWCTBa, M
TeXHOJIOTHH.

Hoess 3Kon02u3ayuu peanv3yeTcsi TOCPeJCTBOM BBEJI€HHs 3J€MEHTOB
Cofiep>KaHusl, TIOCBAIIEHHBIX HSKOJIOTUYECKUM Tpo0sieMaM COBPEMEHHOCTH,
KOTOpbIe CBSI3aHbI C pa3BUTHEM TEeXHWKW U TEXHOJIOTHH, a TakKe O00CYyKIeHUs
npo6sieM palOHaJILHOTO MPHUPO/OTI0Ib30BaHUS U SKOIOTUUeCKOM 6e30macHOCTH.

OcBoeHue coiep)KaHusi POrpaMMbl 10 (PU3MKe 10/HKHO ObITh MMOCTPOEHO Ha
MPUHLIMIIAX CUCTEMHO-/|eSITeIbHOCTHOTO nozaxoja. s ¢u3nku peanusanusi STUX
TIPUHLIATIOB 0a3vpyeTCsl Ha UCII0/Ib30BAHUM CAMOCTOSATeTbHOTO 3KCTIeprMeHTa Kak
TIOCTOSTHHO JleficTByHoIIero (akropa yuebHoOro rmpoijecca. st yriay6iéHHOTO
YPOBHSI — 3TO CHUCTeMa CaMOCTOSITeJIbHOTO YUeHWYecKoro SKCIepUMeHTa,



BK/IFOUAIOIer0 (DpOHTa/bHBbIe yUYeHUUeCKHe OINBITBI TIPU M3yUeHWHU HOBOTO
MaTtepuasna, 1abopaTopHble pabOThl M pabOThI TTPAKTUKyMa. [Ipy 3TOM BO3MOIKHBI
nBa crocoba pearmu3anyy  (U3UYECKOTO TIPAaKTHKyMa. B mepBoM  ciydae
MPaKTUKyM TipoBoAuTtcs bo B KoHie 10 u 11 kmaccos, mibo mocsie TepBoro u
BTOPOTO TIOJNIyTOAWM B Ka)KJOM W3 3THUX KaaccoB. Btopoii crmocob — 3To
WHTerpalss paboT TpakTHKyMa B CHCTeMY JiabopaTOpHBIX paboT, KOTOpkbIe
TIPOBO/ISATCSL B TIpoljecce u3yueHWs pasziena (temsl). [Ipu 3TOM mop paboramu
MPaKTUKyMa TIOHUMAaeTCsl CaMOCTOSITe/TbHOe MCC/iefloBaHue, KOTOPO€e TPOBOAUTCS
10 PYKOBO/ZICTBY CBEPHYTOT0, 000011IEHHOTO BH/la Oe3 ToIIaroBO MHCTPYKLIUU.

B nporpamme 10 (¢u3MKe CHUCTeMa Y4YeHUUeCKOTO SKCIIepUMEeHTa,
nabopaTopHbIX paboT U TMpaKTHKyMa Ipe[CTaB/ieHa eJuHbIM TepeuHeM. Bribop
TeMaTUKW [Ji 3TUX BUIOB YUEHUUECKUX TMPAKTUYECKUX PabOT OCYIIeCTBSIeTCS
yuaCcTHUKaMHu 00pa3oBaTe/lbHOTO MpoLiecca UCXO0/s U3 0CO0eHHOCTel MOypOUHOTO
TJIAaHUPOBAHUSI M OCHalleHusi KabuHeta ¢u3uku. [Ipy 3TOM o0b6ecreunBaeTcs
OBJlajieHHe OO0yYalol[UMHCS YMEHUsSIMH TIPOBOJUTH TIpsIMble U KOCBEHHbIE
M3MepeHusi, WCC/Ie[OBaHUSI 3aBUCUMOCTel (M3NUYeCKUX BeJMUMH U TTOCTaHOBKY
OTTLITOB TI0 TMPOBEPKe TPe/IJI0’KeHHBIX TUTIOTe3.

Bonbliioe BHUMaHUWe YAe/sieTCsl PelleHUI0 PACUETHBIX U KaueCTBEeHHBIX
3agau. [Ipu 3TOM [y1 pacuéTHBIX 3aJjau MPUOPUTETOM SIBJISIFOTCS 3a/laudl C SIBHO
3a/IlaHHOM W HesIBHO 3aJjaHHOM (hM3MYeCKO MO/ie/ibio, TI03BOJISIIOIINEe TIPUMEHSITh
M3ydeHHble 3aKOHBbI M 3aKOHOMEPHOCTU KaK M3 OJIHOTO pa3fiesia Kypca, Tak |
WHTErpupys NMpuMeHeHWe 3HaHWUW U3 pa3HbIX pa3ziesioB. [1jig KaueCTBeHHbIX 3a/ay
MIPUOPUTETOM SIBISIFOTCS  3a/laHusl Ha OOBsiICHeHWe/TIpe/icka3aHWe TPOTeKaHUs
¢du3nUeCcKUx sIBJIEHWI U MPOLIECCOB B OKpY’Karollel u3HH, TpeOyroiiue BbiOOpa
bu3MuecKo MoZiesu /IJIsi CUTYal[iH MPaKTHKO-OPHEeHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmMu D®I'OC COO K MaTepuasbHO-
TeXHUUeCKOMY obecrieueHHUI0 yueOHOro mpoljecca Kypc (GHU3UKK yriay0néHHOro
YPOBHSI Ha yPOBHe cpefiHero o01rero obpa3oBaHusi [J0/KeH M3yuaThCsl B YC/IOBHUSIX
npeAMeTHOro KabuHera. B KabOuHeTe (U3MKK [O/DKHO OBITH HeoOXoAumoe
naboparopHoe ob6opy/oBaHWe /51 BBIMOJHEHUs YKa3aHHbIX B IpOrpaMme I10
¢u3rKe yueHMUEeCKUX OIBITOB, Jab0paTOpHBIX paboT M paboT TMpakTHKyMma, a
TaK>Xe JIeMOHCTPALIMOHHOe 000pyI0BaHMe.

HNemoHcTpallMoHHOe 0b6opyZoBaHue (OpMUpPyeTCSI B COOTBETCTBUU C
MIPUHLIUTIOM ~MHWHUMA/IbHOM  [IOCTaTOYHOCTM U obecrieurBaeT TIOCTAHOBKY
MepeuynCIeHHbIX B TIporpaMme Mo (DU3MKe KIIFOUEeBBIX JIeMOHCTpALUN AJist
UCC/IeIOBaHUSI  U3y4yaeMbIX SIBIeHWA W TIPOLIeCCOB, SMITUPUYECKUX U
dbyHIaMeHTa/IbHbIX 3aKOHOB, MX TeXHUUECKUX TTPUMeHeHUH.

JlabopaTopHoe 00OpyAOBaHHWe [Ji YUYeHHUYeCKUX MPaKTHUYeCKuX paboT
dopmupyeTcsi B BUJle TeMaTHUECKUX KOMIUIEKTOB U 00eCrieurBaeTCsi B pacuére



OJJHOTO KOMIJIeKTa Ha [JByX oOyuaromuxcs. TemaTtuueckde KOMILIEKTHI
nabopaTopHOTO 000pYy/I0BaHUS [OJ/DKHBI OBITH TTOCTPOEHBI HAa KOMIIJIEKCHOM
WCII0/Ib30BaHWY aHA/IOTOBBIX U I[U(MPOBBIX MPUOOPOB, a TaKKe KOMITbIOTEPHBIX
HM3MEePUTEe/IbHBIX CUCTEM B BU/le [TU(POBBIX T1ab0paToOpHii.

OCHOBHBIMH 11e/IIMU M3y4eHust (PU3UKHU B 0011ieM 00pa30BaHUU SIBISIFOTCS:

dbopMrpoBaHre UHTepeca U CTpeMm/ieHUsI OO0yuaroluxcs K HayuyHOMY
W3yUeHWI0 TIPUPO/Ibl, pa3BUTHE UWX HWHTE/VIEKTya/IbHbIX W  TBOPYECKHX
CII0COOHOCTel;

pa3BUTHe TIPe/CTaB/eHU O HayyHOM MeTo/le TI03HaHUS U (OopPMHpPOBaHHE
MCCJIeJOBATe/TbCKOTO OTHOILIEHHS K OKPY KarOIIUM sIBJIEHUSIM;

dbopMUpOBaHre HAYYHOTO MUPOBO33pEHUsI KaK pe3y/bTaTa M3yueHHsI OCHOB
CTpOeHUsI MaTepuu U (yH/laMeHTa/IbHbIX 3aKOHOB (hM3UKU;

dbopMrpoBaHre yMeHUM 00BSICHITh SIBJIEHUS C UCTIO/b30BaHHEM (DH3UUeCKUX
3HaHWU ¥ HayYHbIX [JOKA3aTe/lbCTB;

dbopMUpoBaHre TIpe/ICTaBJeHUA O ponu (DU3UKU [T pa3BUTHSL APYTUX
eCTeCTBEHHBIX HayK, TEXHUKH M TeXHOJIOTHM;

pa3BUTUE Tpe/iCTaB/IeHUM 0 BO3MO>KHBIX cdhepax oyay1eit
npoeCcCHOHATBHOU  JIesiITe/IbHOCTH, CBSI3aHHBIX C (DU3MKOM, TIOATOTOBKA K
JanbHeuIeMy 00yueHHIO B 3TOM HallpaB/JIeHUM.

HocTwkeHne 3TUX 1efieid 0becrieurBaeTCs pelieHreM CIeyIomUX 3a7au B
ripoijecce u3yueHust Kypca GH3MKU Ha ypOBHe cpefiHero o01iijero obpa3oBaHus:

rpuoOpeTeHre CHCTeMbI 3HaHHWK 00 00IMX (GU3NUeCKHUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TeOopusiX,  BK/IIOYass  MeXaHWUKy,  MOJIeKyJsIpHyl0  (U3UKY,
3/IeKTPOZIMHAMUKY, KBAaHTOBYIO (PU3UKY U 37IeMeHThbl aCTPO(PU3NKY;

dbopMrpOBaHre yMeHUH TIPUMEHSTh TeopeTHUeCKre 3HaHUS /IS 00bsICHeHUsS
bu3nueckux sIBeHWW B TIPUPOZe U [Jisl TPUHATHS TPAKTUUECKHWX pelleHUid B
TOBCeITHeBHOM YKU3HU;

OCBOEHHE CII0COOOB peIlleHHsI pa3/WUHbIX 3a7jad C $BHO 3a/laHHOM
bu3nuecko Moenbio, 3a/ay, TO/[pa3yMeBalOIIUX CaMOCTOsITe/TbHOe CO3/JaHue
dbu3nuecko Mopenu, aJleKBaTHOM YCIOBUSM 3a/@aud, B TOM 4YHC/e 3ajau
WH)XKeHEePHOI'0 XapaKTepa;

MOHUMaHe GU3NUECKUX OCHOB U TIPUHIUIIOB [JIEHCTBUSI TEeXHUYECKHUX
YCTPOMCTB Y TEXHOJIOTUUECKHX TTPOLIECCOB, UX BIMSIHUS Ha OKPY)KaroIIyI0 Cpesy;

oBJ/laZileHWe MeTOAAMU CaMOCTOSTeNbHOrO IJIAHUPOBAaHUSI W TIPOBeJeHUs
bu3nUeckux 9SKCIIePUMEHTOB, aHalW3a W  UHTepIipeTaluu  WHMOpMaIuH,
orpe/iesieHUsi I0CTOBEPHOCTH TI0/IyYeHHOT'0 pe3y/ibTaTa;

CO3/laHMe YCJIOBUU [Ji1 pPa3BUTHSI YMEHUH IPOEKTHO-MCC/ie/loBaTebCKOM,
TBOPUYECKOU [1eITeTbHOCTY;



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

B cootBerctBuu c TpeboBaHusmMu D®I'OC COO yriaybnéHHbIi ypOBeHb
n3ydyeHuss yueOHoro mnpeamera «®Pu3nKa» Ha ypOBHe cpefHero oOIIero
obOpa3oBaHuss BbIOMpaeTcsi OOYYArOIUMUCS, IIJIAHUPYIOMUMU — ITPO/IO/DKEHHE
00pa30BaHus 110 CIeLUaTbHOCTIM (PHU3UKO-TEXHUUYECKOTO MPOQUIIS.

Ha usyuenue ¢dusuku (yrny0néHHbIM ypOBeHb) Ha YPOBHe CpeiHero o01iero
obpazoBanus orBoautcs 340 yacos: B 10 kmacce — 170 yacoB (5 yacoB B Hefies0),
B 11 knacce — 170 yacoB (5 yacoB B HeJleJIt0).

[MpennaraeMblii B TiporpamMme 10 (u3MKe TiepeueHb JilabDOpPaTOPHBIX U
TIPAaKTUYECKUX paboT sB/seTCS pPeKOMEeHJOBaHHBIM, YUWUTe/Ib Jie/laeT BbIOOD
TIpOBeJieHUs] J1abopaTOpPHBIX pPAabOT U OMBITOB C YUETOM WHUBUAYATbHBIX
0CcOOeHHOCTeN 00yJaroIIUXCsl.



COAEPXXAHUE OBYUEHUSA
10 KJTACC

Pa3pen 1. HayuHblid MeTO/ T03HAHUA MPUPO/BIL.

dusurka — QpyHjaMeHTa/IbHasl HayKa o rpupo/ie. HayuHbili MeTO/ O3HaHUS U
MeTO/Ibl MCC/Ie/IOBaHUsl (PU3NUYECKUX SIBJIEHUM.

OKCIiepUMeHT U Teopusi B Mpoliecce TO3HaHUs TIpUpoAbl. HabsromeHue u
9KCIIePUMEHT B (hH3UKe.

Criocobpl  M3MepeHUs1 (U3NUECKUX BeMUUYWH (aHA/oroBble U I[MGPOBLIE
M3MepuTe/IbHbIe TIPUO0PHI, KOMITbIOTEPHBIE JaTUUKOBBIE CICTEMBI).

[TorpemiHocT  u3MepeHU  ¢GuU3NUeCcKUX BenuudH  (abcostoTHasi U
OTHOCHTe/IbHas).

MogenvpoBaHue (u3MUecKux siBJIeHWN U MpoleccoB (MaTepuasibHasi TOUKa,
abCcoMmoTHO TBEPAOE Teso, WjeanbHas >KAAKOCTb, WJealbHbI Ta3, TOUYEeUHBINA
3apsia). ['unoresa. Pr3nMyecKuil 3aKOH, FPaHULIbl €ro MpUMeHUMOCTH. Pr3nyeckast
Teopusl.

Ponb u MecTto ¢u3UKU B (POPMHUPOBAHUM COBPEMEHHOW HAyYHOU KapTUHbI
MHPa, B MMPaKTUYECKOH JeATeIbHOCTHU JIFOIeN.

YueHuuecKuli 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

W3mepeHure CWibl TOKa W HalpsOKeHWs B 1leMM TTOCTOSHHOTO TOKa TIpU
TIOMOIITM aHAJIOTOBBIX U I[U(POBBIX U3MepPUTETbHBIX PUOOPOB.

3HaKOMCTBO C 1[udpoBoii labopaTopuei 1o (usuke. [IprMepsl U3MepeHUs
(br3UUeCKUX BeJIMUMH TTPU MOMOILM KOMITbIOTEPHBIX JaTUUKOB.

Pa3pgen 2. MexaHukKa.

Tema 1. Kunemamuka.

MexaHuueckoe [BwKeHUe. OTHOCHUTETBHOCTh MEXAaHUUECKOTO JBWXKEHUS.
Cucrema otcuéra.

[Tpsimasi 1 oOpaTHasi 3alaul MeXaHUKH.

Payyc-BeKTOp MaTepyalbHOM TOYKW, €ro TMpOeKIMd Ha OCU CUCTEMBI
KOoopAuHaT. Tpaekropus.

[TepemeliieHne, CKOpPOCTb (CpefHsISi CKOPOCTb, MIHOBEHHasi CKOPOCTb) H
YCKOpeHWe MaTepUa/ibHONM TOUKH, WX TPOEKI[Md Ha OCU CUCTeMbI KOOp/WHaT.
CroykeHue TiepeMelleHUM U C/I0KeHHe CKOPOCTeM.

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

CBobosHOe TmajeHue. YcKopeHrHe CBOOOAHOro mazeHHs. [IBIDKeHHe Tera,
OpollleHHOT0 TIOJ, YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOODAHWHAT, CKOPOCTU H
YCKOPEeHUsI MaTepUaJbHOM TOUKU OT BDEMEHU U UX IPa(UKHU.



KpuBonuHeiiHoe  ABwKeHue. [IBW)KeHHWe  MaTepyualbHOM  TOUKM  TI0
OKDY>KHOCTH. YTJIOBasi U JMHeWHass cKopocTh. [lepuoj v yacTtoTa obpaiijeHus.
LleHTpoCTpeMHUTeEHOE (HOPMaabHOE), KacaTelbHOe (TaHreHLMaabHOe) U TMOJIHOEe
yCKOpeHHe MaTepuaibHON TOUKH.

TexHUuUeckue yCTPOWMCTBA M TEXHOJIOTUUeCKUe TIPOLIeCChl: CIUAOMETP,
JBIJKEHHWEe CHapsiioB, LlefHble, LIecTepéHYaTble YW peMEHHble Tepejauw,
CKOPOCTHBIE JIU(PTHI.

demoncmpayuu.

Mogesnb cucTeMbl OTCYETA, WUITFOCTPALIUS KMHEMAaTUYeCKHUX XapaKTepUCTHK
JBKEHUSI.

Criocobbl uccieoBaHYs IBUYKEHUM.

Wnnroctpainys npezebHOro rnepexosa v u3MepeHre MrHOBEHHOM CKOPOCTH.

[Tpeobpa3oBaHye ABW)KEeHHH C UCITOb30BaHUEM MeXaHU3MOB.

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

HabnrofieHue [ABWKeHHUs1 Tesa, OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTA/ILHO.

HaripaBneHue CKOpOCTH TIPU [IBUYKEHUU T10 OKPY>KHOCTH.

[Tpeobpa3oBaHue yrioBOi CKOPOCTU B PelyKTOpe.

CpaBHeHUe TyTel, TPAaeKTOPWUM, CKOPOCTeU [BWKEHHUSI OJHOr0 U TOTO e
TeJjia B Pa3HbIX CUCTeMax OTCUéTa.

YueHuuecKuti 3kchepumeHm, siabopamopHble padbomsbl, NPAKMUKYM.

V3yueHre HepaBHOMEDHOTO [IBU)KEHUS C LieJIbl0 OrpefiesieHdss MIHOBEHHOU
CKOPOCTH.

V3mepeHune ycKOpeHUs MpH MPSIMOJMHETHOM PaBHOYCKOPEHHOM JIBUYKEHUU
10 HAKJIOHHOM TIJTIOCKOCTH.

WccnepoBaHWe 3aBUCUMOCTHA TyTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
NBIDKEHUH.

V3mvepeHue  yckopeHuss ~ CBOOOZHOTO  TafieHusi  (PeKOMEH[]0BAHO
HCTI0/Th30BaHue [U(POBOM jabopaTopun).

V3yyeHue [BWKeHHsI Tesjla, OpOIIEHHOTO TOpH30HTa/NbHO. [IpoBepka
TUMOTe3bl O TPSMOM TMPOIMOPLIMOHATBHOM 3aBUCHUMOCTU MeEXy JaJbHOCTHIO
Mo0J1éTa U HaYa/IbHOM CKOPOCTBIO Tera.

W3yueHue [BW)KeHUs Tejla MO OKPY)>XHOCTU C TIOCTOSSHHOW MO MOJY/IIO
CKOPOCTBHO.

VccnenoBaHve 3aBUCMMOCTU Tiepyofia oOpalljeHusi KOHUYecKoro MasiTHUKa
OT ero napamMeTpoB.

Tema 2. Junamuka.



[lepBbii 3akoH HbroToHa. VHeprmanbHble CUCTeMbl OTCYéTa. [IpuHLUM
oTHocUTenbHOCTU ['anmunes. HenHepruaneHble CUCTeMbl OTCYéTa (OIpezesieHue,
TIPUMEDBI).

Macca tena. Cuna. IIpyHLMIT CyTnieprio3syLiuu CUI.

Btopoi 3akoH Hel0TOHA /1719 MaTepuaibHOU TOUKH.

Tpetuit 3aKkoH HbrOTOHA /17151 MaTepuaibHbIX TOYEK.

3aKOH BCEMHPHOIO TSTOTeHUs. OKBUBAJIEHTHOCTh TPaBUTALMOHHOW U
VHEPTHOW MacChl.

Cuna TsbKeCTH. 3aBUCHMOCTb YCKOPEHHsI CBOOOJHOTO TaJieHUsI OT BBICOTHI
HaJi TOBEPXHOCTbIO TMUIaHeTbl U OT reorpayUueckor MUPOThL [IBr>KeHUe
HeOeCHBIX Te/T U X CIYTHUKOB. 3aKoHbI Kerisiepa. [TepBast KocMuueckasi CKOPOCTb.

Cuna ymnpyroctu. 3akoH I'yka. Bec Ttema. Bec Tesa, ABUWXYyLerocss c
YCKOpPeHUEeM.

Cuna tpenusi. Cyxoe TpeHue. Cujia TpPeHHUsI CKOJIb)XEHUSI U CWJIa TPEHUs
nokosi. Koadduiment Tpenus. Cusia CONMPOTUB/EHWS MPU [ABWKEHUU Tela B
JKUJKOCTU WU rase, eé 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEJIBHOT'O IBUKEHUS.

Hasnenue. I'ngpocratnueckoe fasneHve. Cruia Apxumeza.

TexHuyeckre yCTPOUCTBA M TEXHOJIOTMYECKHE TMPOLeCChl: MOJALLIWITHUKU,
JIBWJKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

demoncmpayuu.

HabsroieHue ABMOKeHUs Tesl B MHEPLMAIbHBIX U HeWHepPLUaIbHBIX CHCTeMaxX
oTCUéTa.

IIpyvHIMIT OTHOCUTEIBHOCTH.

Kauenue AByX LWIMHADOB WA IIAPOB pa3HOM MacChl C O/IMHAKOBBIM
YCKOPEHHEM OTHOCHUTE/IbHO HeMHEPLIMaJIbHOU CUCTEMBI OTCUETa.

CpaBHeHVe  DPaBHOJEMCTBYKOILEM TNPWIOKEHHbIX K Teay Cul C
NpOM3BeJeHMeM MacChl TeJla Ha ero YCKOpeHHe B MHepLMaJbHOU CUCTEME OTCYETa.

PaBeHCTBO CcWJl, BO3HMKAIOLMX B pe3y/ibTaTe B3auMOZEeNCTBUS TeJl.

N3mepeHre Macc no B3aUMOJEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOgbEMe U MaJleHUH.

LieHTpOGEKHBIE MEXaHU3MBI.

CpaBHeHMe CUJT TPEHUS MOKOS, KAUeHUs U CKOJIbXKEeHUSI.

YueHuuecKuti 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

W3mepeHue paBHO/eHCTBYIOIeN CHM TIPU JIBW)KEHUM OpycKa I0 HaK/IOHHOM
IIJIOCKOCTH.

[TpoBepka TruIoTe3pl O HE3aBUCHMOCTA BPeMeHU [ABW)KeHHs1 Opycka IIo
HAaKJIOHHOU TIJIOCKOCTU Ha 3aJjJaHHOe PACCTOsTHHE OT ero MaccChl.



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

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

N3mepenre ko3¢ duiiieHTa TpeHHUs 0 BeJIMUMHE YIJI0BOro Kosdd@uijieHTa
3aBUCUMOCTH Frp(N).

VccnenoBanue qBrkeHUs: OpycKa M0 HaK/JIOHHOW TIJIOCKOCTH C TepeMeHHbIM
KO3()(PULIMEHTOM TPEHUSI.

N3yueHne nBW>KeHWs rpy3a Ha Baly C TDEHUEM.

Tema 3. Cmamuka meépoozo mea.

Ab6comoTHO TBEpAOe Tesno. IlocTyrarenbHOe W BpalljaTelbHOE ABMXXKEHHE
TBEpLOro Tesa. MOMEHT Cu/lbl OTHOCUTE/bHO OCU BpaleHus. Ilnedo cussbl
Crio>keHue CWJl, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

YcnoBusi paBHOBeCUs1 TBEPJOrO TeJla.

YcroiturBoe, HeyCTOWUMBOe, Oe3pa3IMuHOe paBHOBECHe.

TexHUuyeckue YyCTPOWCTBA W TEXHOJOTUUECKHEe TMPOLeCChl: KPOHILUTEWH,
CTPOUTEJIbHBIA KPaH, peliéTuaTble KOHCTPYKLIUU.

Hdemoncmpayuu.

YcoBus paBHOBecCHs.

Buje! paBHOBecus.

YueHuuecKuti 3kchepumeHm, siabopamopHble padbomsbl, NPAKMUKYM.

WccnenoBanve yc/IoBUM paBHOBECHUS TBEPAOrO Tejla, MMERILIEro 0cCh
BpalLleHUsl.

KoHcTpyrpoBaHvie KPOHIITEMHOB M PACUET CUJT YIIPYTOCTH.

N3yueHne yCTOMUMBOCTU TBEPAOTO TeJd, UMEIOLLEro MIoLab OMOpPBI.

Tema 4. 3aKOHbI COXpAHEHUs1 8 MeXAHUKe.

NmMnysibc MaTepuaibHOM TOUKH, CUCTEMbI MaTepUabHbIX ToUueK. LleHTp Macc
CUCTeMbl MaTeprasibHbIX TOUeK. Teopema O JBWKEeHUU LjeHTpa Macc.

NMnysibCc cuiibl ¥ M3MEHeHre UMITYJIbCa TeJla.

3aKOH COXpaHeHUsI UMITyJIbCa.

PeakTHBHOe [IB)KeHUe.

MomeHT uMITy/bCa MaTepyaabHOU TOUKU. [IpejcTaBieHue O COXpaHeHUH
MOMEHTAa UMITYyJIbCa B LEHTPA/TbHbIX MOJISAX.

Pabota cunpl Ha MajJoM UM Ha KOHEUHOM IiepemelrieHuH. ['paduueckoe
nipe/icTaBieHre PabOThl CUJIBI.

MONHOCTb CUJIBI.

KuHeTnyeckasi 3Heprvsi MaTepuanbHOW TOUKHA. TeopemMa 00 H3MeHEHUM
KMHEeTUYECKOU SHEPTUM MaTepualTbHOW TOUKHU.



[ToTeHlManbHble W HeTOTeHIWa/lbHble CU/bl. [loTeHIManbHAsE SHeprus.
[ToTeHlManbHasi SHeprusi yrnpyro geopMUpOBaHHOW MpPYKUHBI. [loTeHIManbHas
SHeprusi Tejia B OJHOPOJHOM TI'DaBUTAL[MOHHOM Tiosie. [loTeHIManbHas SHeprus
Tejla B TPaBUTAL[MOHHOM M0Jie OZHOPOAHOrO 11apa (BHYTPU U BHe 111apa). Bropas
KOCMHYecCKasi CKOpOCThb. TpeTbsi KOCMUUeCKasi CKOPOCTb.

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

Ynpyruve u Heyrpyrue CTOJIKHOBEHHUSI.

YpaBHeHue bepHymiu s ujeanbHOW >KUAKOCTU KaK CJ/ie[ICTBHME 3aKOHA
COXpaHeHUs1 MeXaHUYeCKOU SHEepPIrUM.

TexHrWyecKre yCTPOWCTBA U TeXHOJOTHMUeCKHUe MPOLeCcChl: JABM)XKeHUe paker,
BOJIOMET, KOMEp, TMPYKWHHBIA MUCTO/ET, TUpOCKoN, (GUrypHOe KaTaHWe Ha
KOHBKaXx.

demoncmpayuu.

3aKOH COXpaHeHUs UMITyJ/IbCa.

PeakTHBHOe /IBU)KeHUe.

V3mepeHue MOLLIHOCTU CHUJIBL.

Vi3meHeHre SHepTUU TeJa MPU COBePILIeHNUH paboThI.

B3avmMHbIe mipeBpallleHUs] KMHETUUEeCKOM U TIOTeHLUMa/JIbHOW SHepPruu Mpu
JIeVICTBUM Ha TeJIO CUJIbI TSDKECTU U CUJIbI YTIPYTOCTH.

CoxpaHeHHe 3Hepruu Npy CBOOOIHOM Ma/leHUH.

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

V3mepeHue UMITyJibCa Tesia 0 TOPMO3HOMY TYTH.

Vi3MepeHre CU/IbI TSTH, CKOPOCTU MOZETH 3/1eKTPOMOOUISS U MOIIHOCTH
CUJIbI TSTU.

CpaBHeHUe WU3MeHEeHUsI UMITyJ/IbCa TeJla C UMITYJIbCOM CHJIbL.

ViccnenoBaHue coxpaHeHUsI UMITyJibCa TIPU YIIPYTOM B3aUMO/eCTBUM.

V3mMepeHre KUHETUUECKOM SHEPTyH TeJla 0 TOPMO3HOMY Ty TH.

CpaBHeHHe W3MeHeHHs TIOTeHI[MaTbHON SHEePTUr TIPY>KUHbBI C PabOTON CHJIBI
TPeHwUs.

Onpepgenenve pabOTbl CWIbI TPeHUs] TIPU ABWXKEHUM Tesa M0 HaK/IOHHOM
TIJIOCKOCTH.

Pa3pen 3. Monieky/isipHas (pu3nKa U TepMOAMHAMHUKaA.

Tema 1. OcHO6bI MO/1€eKy/ISIPHO-KUHemu4eCKoll meopuu.

OCHOBHBIE TIOIOKEHUSI MOJIeKYJIIpHO-KMHeTHYeckor Teopun (MKT), wux
orbITHOe obocHoBaHue. [Iuddysusi. BpoyHOBCcKoe fABWKeHHWe. XapakTep
JBIDKEHHST U B3aUMO/IeCTBUS 4YaCTUL] BelecTBa. Mogend CTpOeHUs] Ta30B,
KUAKOCTeH U TBEPABIX Tel U OObsSCHEeHHe CBOMCTB BellleCTBAa Ha OCHOBE 3THX



Mogener. Macca u pasmepbl MosieKyn (atomoB). KommyecTBO —BelllecTBa.
[TocTosinHas ABorazpo.

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

Mopenb WeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUUYECKOW TEeOPUU: YaCTULIbI
rasa JJBUKYTCS XaOTAUYeCKH M He B3aUMOJENMCTBYIOT APYT C APYTOM.

['a3oBble 3aKOHBL. YpaBHeHWe MeHjeneeBa—KaneiipoHa. AOcostoTHas
TemriepaTypa (1kasna temrepatyp KeneBuHa). 3akoH [lanpToHa. M3orporeccs B
ujiealbHOM Tra3e C TIOCTOSHHbIM KOJMYEeCTBOM BelllecTBa. ['paduueckoe
Tipe/iCTaB/IeHe U30TPOLeCCOB: U30TepMa, M30X0pa, n3obapa.

CBsi3b  MeXJy [aBAeHWeM U CpeJlHeM KWUHEeTUYeCcKOW SHeprueu
MOCTYIAaTe/IbHOTO TEeIJIOBOTO [JBWKEHHSI MOJIEKY/l HJiealbHOro rasa (OCHOBHOE
ypaBHEHHe MOJIeKYJ/IIPHO-KUHETUYECKOW TeOPUU W/eaTbHOrO rasa).

CBsi3b aOCO/TIOTHOM TeMITepaTyphbl TEPMOJUHAMHUYECKOH CHCTEMBI CO CPeIHeM
KUHETUUeCKOW SHepryei MocTynare/bHOrO TeIJI0BOrO [IBU)KEHHUS e€ YaCTHL].

TexHUUeCKre yCTPOMCTBA M TEXHOJIOTMUECKHE TIPOLIecChl: TepMOMeTp,
b6apomeTp, roTyyeHrie HAHOMATePHUAJIOB.

Hdemoncmpayuu.

Mopenv aBUXKeHUST YaCTUL] BellleCTBa.

Mogens 6pOYHOBCKOTO [IBUKEHUSI.

Buieopo/ivK € 3arichbio peasibHOTO OPOYHOBCKOTO JIBHKEHMS.

Huddysus >kuakocTen.

Mogens ornbita LlTepHa.

IIputskeHre MOJIeKY.I.

Mopenu KpucTaqimmyecKux peréTok.

HabsroieHue v vcciejoBaHue U30TIPOLIECCOB.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

VccnepmoBaHne mporecca yCTAaHOBJIEHWS TEIUIOBOIO PpaBHOBECHUS TIPU
TETIJI000MeHe MeXKy TOPSTUe ¥ X0JIOAHOM BOJOM.

N3yueHne wu30TepMHUUECKOTO mpolecca (PeKOMEHZO0BaHO UCIO0Jb30BaHUE
111dpoBoI labopaTopun).

V3yueHune n30XOpHOTr0 MpoLiecca.

V3yyeHue n306apHOro rpoiiecca.

[IpoBepka ypaBHeHUsI COCTOSTHUS.

Tema 2. TepmoduHamuka. Tensioeble MawuHbl.

TepmoguHamuueckas (T[]) cucrema. 3asaHuve BHEIIHUX YC/IOBUM IS
TepMOJAWUHAMHUUeCKOU CUCTeMbl. BHelllHMe 1 BHyTpeHHUe napameTpbl. [lapameTpel
TePMOJWHAMHUUECKOU CUCTeMbl KaK CpeJjHMe 3HaUYeHWsl BeJIMUWH, OIKCHIBAFOLIUX
eé COCTOsIHMe Ha MUKPOCKOMTMYECKOM YPOBHE.



HyneBoe Hauano TtepmoavHamuku. (CamMonpoW3BO/bHAs — peJlakcalus
TePMOJMHAMUUECKOU CUCTeMBI K TeIJIOBOMY PaBHOBECHIO.

Mopens uJeaqbHOrO Tra3a B TepMOJWHAaMUKe — CHUCTeMa YpaBHEHWM:
ypaBHeHHe MeHzeneeBa—KiarelipoHa M BbIpa)KeHWE [1Ji1 BHYTPEHHEU >Hepruu.
YcnoBusi IpUMEHUMOCTUA 3TOM MOJe/TU: HU3Kasi KOHLIEHTPALUsl YaCTUL], BBICOKUE
TeMIieparypsl. BelpakeHue 111 BHyTPeHHeM 3HepPruM OJHOATOMHOIO WealbHOT0
rasa.

KBasucraTnueckue 1 HecTaTUueCKUe MpoLeCChl.

OneMmeHTapHasi paboTa B TepMouHamMuKe. BoruriciieHue paboTel o rpaduky
TrpoLiecca Ha pV-guarpaMmme.

Temnnornepefiaua  Kak  Crmoco® — M3MeHeHWsI  BHYTPeHHeW  3Hepruu
TePMOAMHAMUYECKOM  cucTeMbl 6e3  coBepiiieHWss paboTel.  KoHBekIus,
TeIJIONPOBOJHOCTb, U3/TyUeHHe.

KonmuuectBo Teruiotel. TermioéMKOCTb Tesla. YAenpHasd W MOJIIpHast
TerJIOEMKOCTU BelllecTBa. YpaBHeHWe Matiepa. Y/e/bHasi TemnsioTa CropaHusi
TOITMBa. Pacuér KommuecTBa TEIUIOTBI TpPH Teriorepeaade. IloHatve 00
azgrabaTHOM TIpoliecce.

[TepBbIM 3akKOH TepMoAWHAMUKM. BHyTpeHHsia 5SHeprus. KosmyecTBo
TENJ0TbI W paboTa Kak Mepbl U3MeHeHWs  BHYTpeHHel  SHepruu
TePMOJAVUHaAMUUECKOU CUCTEMBI.

BTopor 3akKOH TepMOJWHAMUKM [Ji1 PaBHOBECHBIX IIPOLIECCOB: yYepe3
3a/laHHOEe PAaBHOBECHOE COCTOSSHWE TepMOJWHAMUYECKOW CHUCTEeMbl IIPOXOJUT
eIMHCTBeHHas1 afitabara. A6Gco/ir0THas TeMreparypa.

BTtopori 3akKOH TepMOJWHAMUKMU [I/I1  HEPaBHOBECHBIX  IPOL|ECCOB:
HEBO3MOJKHO TIepe/laTh TeIVIOTY OT 0oJiee XOIOAHOTrO Tesla K 0osiee HarpeToMmy 6e3
kKomrteHcaumu (Kmaysuyc). HeoGpaTMOCTb ITPHUPO/IHBIX TTPOLIECCOB.

[TpyHLMMBI 1eWCTBUSA Terly1oBbIX MaliuH. KIT/I.

MakcumanbsHoe 3HaueHue KII/I. vk KapHo.

OKOJIOTUYeCKHe acCIeKThl WCM0JIb30BaHUS TEIVIOBBIX JBUraresieu. TerioBoe
3arpsisHeHre OKPY Karolllen Cpe/ibl.

TexHUUyecKre yCTPOWCTBA U TEXHOJIOTMYECKHWe TMPOLeCChl: XOJOAWIbHUK,
KOHAWILIMOHED, [OW3e/bHbIM W KapOIOpaTOpHBLIM ABUTATeNH, TapoBasi TypOuHa,
TOJlyyeHre CBEepPXHU3KUX TeMIlepaTyp, YTWIM3alusl «TelUIOBbIX» OTXO[O0B C
MCTI0/Tb30BaHKEeM TeryIOBOr0 Hacoca, YTHUIU3alus 61M0opraHnueckoro TOTIBa /s
BbIDAOOTKU «TETIOBO» U 3/IeKTPOIHEPIUH.

demoncmpayuu.

Vi3meHeHue TeMriepaTyphbl ITpU afuabaTiyeckoM paciliipeHUH.

BosayiiHoe oruuso.

CpaBHeHUe yZieNlbHbIX TeIJIOEMKOCTeM Bell|eCTB.



Crioco0bl 3MeHeHHsI BHyTPeHHelH SHepTUu.

VccnenoBanue aguabaTtHOTO mpoiiecca.

KomnbroTepHbie MO/ie/Tv TeTJIOBBIX /IBUTaTeei.

YueHuueckuti 3KkcnepumeHm, 1a60pamopHble padombl, NPAKMUKYM.

N3mepeHnue yaienbHOM TETI0OEMKOCTH.

WccnenoBanue nporecca OCTbIBaHUSA BellleCTBa.

VccnenoBanue aguabatHOro mpotiecca.

N3yueHne B3aMMOCBSI3M SHEPTUM MEXMOJIEKY/ISIDHOTO B3aUMOJEUCTBUS U
TeMITepaTypbl KATIEHUS KUJKOCTEN.

Tema 3. AzpecamHbie cocmosiHus eeujecmea. Pazoebie nepexoobl.

[Tapoobpa3oBanre | KOHjeHcauus. VcrapeHue U KureHue. Yie/bHas
TeryioTa mapoobpa3oBaHUsI.

HacebijeHHble W HeHachblllleHHble Tapbl. KauecTBeHHasi 3aBUCHMMOCTb
IUIOTHOCTHU U [@BJIEHHs HACBILLEHHOrO Tlapa OT TeMIlepaTypbl, UX He3aBUCUMOCThb
0T 00bEéMa HaChII[EHHOTO Tapa. 3aBUCMMOCTb TeMIiepaTypbl KUIIeHUs OT /laB/IeHUs
B KUJKOCTH.

BiiaxxHOCTE Bo3yxa. AGCOMIOTHAS M OTHOCHTETbHAST BJIaXKHOCTb.

TBépgoe Teno. Kpucraninueckue U amop(@Hbie Tesla. AHU30TPOIMS CBOMCTB
KpUcTta/uioB. IlynaBneHne W KpucTammM3anus. YJenbHas TeIulOoTa IlIaBJIeHUS.
Cy0bsmumariysi.

Hedopmariuu TBEépAoro Tena. Pactsokenue u oxatue. Casur. Mogyss FOnra.
[Ipegen ynpyrux gedopmariui.

TersioBoe paciiiipeHue XUAKOCTeN U TBEPABIX Tes, 00bEMHOE U JTMHEeMHOe
paciiMpeHre. AHTapMOHHM3M TeT/IOBbIX KojiebaHuii 4acTuI] BelrlecTBa KakK MpUYMHA
TeIJIOBOTO pacClIvMpeHus Tesl (Ha KaueCTBEHHOM YPOBHe).

[Tpeobpa3oBaHyie 3Hepruu B (Pa3oBbIX Mepexofax.

YpaBHeHHe TeruioBoro banaHca.

[ToBepxHOCTHOE HaTspkeHWe. Ko3(h@uieHT MOBEpXHOCTHOTO HaTSDKEHUS.
Kanunnspheie siBnenusi. [laBneHue noj UCKPUBIEHHOM MOBEPXHOCTBIO XKUAKOCTH.
®opmyJia Jlariaca.

TexHuuyecke yCTPOWCTBA U TEXHOJIOTMUECKHWe TMPOLIeCChl:  >KUAKHE
KPUCTAaJ/I/Ibl, COBDEMEeHHbIe MaTepuasbl.

demoHncmpayuu.

TenioBOe pacuvpenue.

CBoWCTBa HACBII€HHbIX MTAapOB.

Kurienue. KurieHue 1ipy MOHWKEHHOM [1aB/IEHUH.

N3mepeHue crsibl TOBEPXHOCTHOTO HATSKEHUS.

OnbIThI C MBUIbHBIMU TJIEHKAMU.

CMmauuBaHue.



KanunnspHelie sBieHUsI.

Mopenu HeHbFOTOHOBCKOMW JKUKOCTH.

Criocobbl u3MepeHus BJIaXKHOCTH.

WccenoBaHye HarpeBaHus U IJ1aB/IeHUs] KPUCTA/I/IMYECKOro BelecTsa.

Buapl gedopmarimii.

HabsrojeHure MasbIix gedopmariuid.

YueHuuecKuli 3KcnepumeHm, 1adbopamopHbie pabombl, NPAKMUKYM.

V3yueHre 3aKkOHOMEPHOCTeN UCIapeHust KUJKOCTEM.

N3mepeHye yzielbHOM TEMJIOTHI T/1aB/I€HUS JIb/IA.

N3yueHne CBOMCTB HACBILL[EHHBIX M1apPOB.

V3mepeHre abCOMIOTHOM B/IaKHOCTH BO3/lyXa U OLIEHKA MacChl TMapoB B
TIOMeLL[eHHUH.

N3mepenuie Ko3pduieHTa MOBEPXHOCTHOTO HATSPKEHUSI.

N3mepenue moaysis FOHra.

VccnenoBanve  3aBUCMMOCTU  AiepopMaliuM  pe3uMHOBOro  obpasiia  oT
TIPU/IO’KEHHOU K HEMY CHJIBI.

Pa3pgen 4. JneKTpoguHaMuKa.

Tema 1. Dnekmpuueckoe nove.

OnekTpu3alys Te/l W e€ MpOosiBIeHUs. OJIeKTpU4ecKu 3apsifi. [IBa Buja
JIEKTPUYECKUX 3apsAfoB. [IpOBOJHUKU, [OUIIEKTPUKA U TIOTYTIPOBOJHUKMU.
O/leMeHTapHbIA 37IeKTPUYECKUM 3apsi[l. 3aKOH COXPaHEHUsI >SJIEKTPUYECKOro
3apsza.

BsaumopeiictBue 3apsizioB. TodeuHsble 3apsiibl. 3aK0H KysioHa.

OnekTpuyeckoe nose. Ero felicTere Ha 37eKTpUUeCKUe 3apsi/bl.

HanpspkéHHOCTD  3/1eKTpUUecKoro  mosiss.  [IpoOHbiA  3apsn.  JIuHuu
HarpsUKEHHOCTH 3JIEKTPUUeCKOoro 1osst. OJHOpOgHOe 3/1eKTPUYeCcKoe IoJie.

[ToTeHLIMANBHOCTh 3JIEKTPOCTAaTUUECKOIO I10/isl. Pa3HOCTH IMOTEHLUaoB U
HarnpsbkeHue. IloTeHuuanbHasg SHeprusi 3apsfia B 3JIeKTPOCTAaTUYECKOM I10JIe.
[ToTreHuman 3neKTpocTaTueckoro nosisg. CBsA3b HANpsUKEHHOCTU TOJISL M PA3HOCTU
MOTEHLMA/IOB I  3JIEKTPOCTAaTUUeCKOrOo mMoJig (Kak OJHOPOJHOrO, TakK M
HeOZJHOPO/JHOT0).

[TpyHLMN Cynepno3uLMy 3/IeKTPUUECKUX TT0JIeN.

[Tone ToueuHoro 3apsiia. [lone paBHOMepHO 3apsbkeHHOU cdepsl. [lone
PaBHOMEPHO 3apsbKeHHOTo 10 00béMy Iapa. [lose paBHOMEPHO 3aps>KeHHOM
OeckoHeyHOM TM/IOCKOCTA. KapTWHBI JMHUNA HamNpsyKEHHOCTH STUX ToJield U
9KBUIOTEHI[MA/IbHBIX TOBEPXHOCTEM.

[IpoBOAHVKHM B 3/71EKTPOCTAaTUUYECKOM I10J1e. Y C/IOBHE PABHOBECUS 3aps/IOB.

OvanekTpyku B 3/IeKTPOCTaTUYECKOM  TOJIe. Nvsnektpruueckas
TIPOHUL[AeMOCTh BelljecTBa.



KoHpgeHcaTop. DJ1eKTPOEMKOCTh KOHJeHcaTopa. JJeKTPOEMKOCTh TJI0CKOT0
KOH/leHCaTopa.

[TapannensHoe coeuHeHMe KOHAeHCAaTOPOB. [Toc/iejoBaTenibHOE COeIMHEHHE
KOH/IeHCaTOPOB.

OHeprus 3apsbKeHHOr0 KOH/IeHCaTopa.

[IBr>KeHre 3apsUKeHHOM YacTULIbl B OJHOPOJHOM 3J/IeKTPUUYECKOM TI0JIE.

TexHUUyeCcKre YCTPOWCTBA M TEeXHOJIOTMYECKHWe TMPOLeCChl: 31eKTPOCKOI,
3JIEKTPOMETpP, 3JIeKTPOCTaThyecKasl 3alluTa, 3a3em/ieHue 3/1eKTPOnpruOopOB,
KOH/leHCcaTophl, reHepaTop Bau e I'paada.

Hdemoncmpayuu.

Y CTpOUCTBO M MIPUHLIMIT [IeMCTBUS 3/1IeKTPOMeTpa.

DeKTpUUeCcKoe moJie 3apsKeHHBIX 1IapUKOB.

DneKTpuUecKoe 1oJie ABYX 3apshKeHHbBIX TJIaCTUH.

Mopensb a/ekTpocTaTudyeckoro redeparopa (Ban ge ['paada).

IIpoBOHUKU B 3/1€KTPUYECKOM I10JI€.

OneKTpocTaThyeckas 3allura.

Y CTpOUCTBO U AeCTBYe KOHAEHCAaTOPa MOCTOSHHOU U IepeMeHHOM MKOCTH.

3aBUCUMOCTb  37IeKTPOEMKOCTU TIJIOCKOTO KOHZeHcatopa OT IUIOLIagu
TJIaCTHH, PACCTOSTHUSI MEXXAY HUMU U [IN3JIEKTPUUYECKOW TTPOHUIIaeMOCTH.

DHeprus 371eKTPUUeCKOro T0JIs 3apsUKeHHOr0 KOHZeHcaTopa.

3apsiika 1 pa3psifika KOHJeHcaTopa yepe3 pe3ucTop.

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

OLieHKa Cy/1 B3aUMO/IeHCTBUS 3apsPKeHHBIX TeJl.

HabtroieHue nipeBpaliieHyst SHePryuH 3apsPKeHHOTO KOH/IeHCAaTopa B SHEPTHI0
W3J/ly4eHUs: CBETOIUO/A.

W3yueHue mpoTeKaHUs TOKA B LieNH, COAeprKalliell KOHZeHCaTop.

Pacnipenienenve pa3HOCTHU TIOTEHLMa/I0B (HampsKeHus) rpu
10CJIeJ0BaTe/IbHOM COeJMHEHUY KOH/IeHCAaTOPOB.

WccnenoBanue paspsijila KOHJeHcaTOpa yepe3 pe3ucTop.

Tema 2. IIocmosiHHbIl 3/1eKmMpu4ecKutl mok.

Cwua Toka. [ToCcTOssHHBIN TOK.

YcnoBusi CyileCTBOBaHUSI MOCTOSIHHOTO 3/IEKTPUUECKOTO TOKa. VICTOUHUMKHU
Toka. Hanpspkenue U u 3IC €.

3akoH Oma /jj11 yyacTKa LielHu.

OneKTpruYecKoe COMNPOTHUBJ/IEHUE. 3aBHCHUMOCTD COMNPOTHUB/IEHUS
OIHOPOJHOTO TMPOBOJHMKA OT €ro [JWHbI U TUIOLIQA TIOMEepPeYHOro CeueHwUs.
Y ne/ibHOE COMPOTUB/IEHUE BellleCTBa.

[TocnenoBarensHOe, TapaiienbHOe, CMelIaHHOe COeJUHEeHWe MPOBOJIHUKOB.
PacuéT pa3BeTB/IEHHBIX 3/IeKTpUUeCcKUX lierneut. [IpaBuna Kupxroda.



Pabora a/ekTpuyeckoro Toka. 3akoH [xoyns—JleHiia.

MONIHOCTE 3/IEKTPUYECKOro TOKAa. TeruioBasg MOLHOCTb, BbIZessieMas Ha
pesucTope.

OC u BHyTpeHHee COMNPOTUBJ/IEHWE MCTOYHMKA TOKa. 3akoH Oma s
MOHOU (3aMKHYTOM) 3JIEKTPUYECKOM 1erud. MOIJHOCTE MCTOUYHMKA TOKa.
KopoTtkoe 3ambikaHue.

KongeHcatop B 1jernu nNoCTOSTHHOT'O TOKa.

TexHUUyecKre yCTPOMCTBA M TEXHOJOTUUECKHe TMPOLIeCChl: aMIlepMeTp,
BOJIbTMETP, PEOCTAT, CUETUMK JIEKTPUUYECKOW SHEPIUN.

Hdemoncmpayuu.

N3MepeHue CUJIbI TOKA M HarpPsKEHUS.

NccnenoBanre 3aBUCMMOCTU CWIbl TOKA OT HAlpsUKeHUs [Jis Pe3ucTopa,
JIaMITbl HAKaJIMBaHUS U CBETOAMOA.

3aBUCHMMOCTb COIPOTUBJ/IEHWS LIWIMHAPUYECKUX TPOBOJAHUKOB OT [JIVHBI,
TL/IOLLIA/IN TIOTIePeYHOr0 CeueHus U MaTepuarna.

NccnenoBanue 3aBUCMMOCTU CUJIBI TOKA OT COTIPOTHBIIEHUS TIPU TOCTOSTHHOM
HarpsUKeHUH.

[Tpsimoe nusmepenue 3/]C. KopoTKoe 3amMbIKaHUe rajibBAHUUECKOTO 3JIeMeHTa
Y OLIEHKa BHYTPEHHEr0 COMPOTUBJ/IEHHS.

CriocobbI coefiHeHUs UCTOYHUKOB ToKa, I/1C baTapeii.

WccnenoBanre pasHOCTY TMOTEHLMATIOB MEXAY IMO0CAMU MCTOYHUKA TOKa
OT CWIbI TOKA B LIeTIN.

YueHuuecKuli 3KcnepumeHm, 1adbopamopHbie pabombl, NPAKMUKYM.

WccenoBaHue CMeIIaHHOIO COeMHeHUs pe31CTOPOB.

N3mepenue yzielbHOTO COMPOTUB/IEHNS IPOBOJHUKOB.

WccnenoBaHne 3aBMCMMOCTA CWIBl TOKA OT HaNpsDKeHUs [JI  JIaMITbI
HaKa/IMBaHUs.

YBenuueHue rpejiesnia U3MepeHus: amrnepMerpa (BOJIbTMeTpa).

N3mepenure 3/1C 1 BHYTPEHHEr0 COMPOTUB/IEHUSI UCTOYHMKA TOKa.

NccnepoBanne 3aBucumoctd 3/JC raibBaHMUeCKOro 3jieMeHTa OT BpeMeHU
TIPA KOPOTKOM 3aMbIKaHWH.

WccnenoBaHre pasHOCTY TOTEHLIMATIOB MeXAY I10/H0CaMU MCTOYHUKA TOKa
OT CWIbI TOKA B LIETIN.

WccnenoBanne 3aBUCUMOCTH M0JIE3HOW MOLLIHOCTA MCTOYHMKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku @ paznuuHbix cpeoax.

OneKTpuueckass TPOBOJAUMOCTb  pPa3/MYHBIX  BeL[eCTB.  JDJIEKTPOHHAas
MPOBOJAUMOCTb TBEPJABIX MeTa//IOB. 3aBUCHMOCTb COIPOTUBJIEHUS] METAa/uIOB OT
TeMmrepaTypbl. CBepXIPOBOAUMOCTb.



OIeKTpUUeCKU TOK B BakyyMe. CBOMCTBA 3/IEKTPOHHBIX ITyYKOB.

[TonynpoBOJHUKWY. CobcTBeHHast M [OpuMecHasg  IPOBOAUMOCTb
MoJIynpoBOfHUKOB. CBOMCTBa p—n-Tiepexo/a. [1o1yrnpoBogHUKOBBIE TIPUOOPHI.

ONeKTPpUYeCKU TOK B 3JIEKTPOIMTAX. OJEeKTPOJUTHYeCKas AUCCOLMAaLs.
OsiekTposn3. 3akoHbl Papajes /i 3/1eKTPo/Ir3a.

DJIeKTpUUYeCKud TOK B ra3ax. CamoCTOSITe/IbHbIM W HEeCaMOCTOSITe/IbHBIN
pa3psa. Pa3smuHbie TUIIbI CAMOCTOSATE/BHOIO pa3psga. Momnnus. [1na3sma.

TexHUUeCKHe YCTPOMCTBA M TMpaKTUYeCKoe TpPUMEHEeHHe: ra3opaspsiJjHble
JlaMIibl, 3JIEKTPOHHO-/IydeBasi TpPyOKa, TIOIYTIPOBOJHUKOBBIE TPHOOPHBI: U0/,
TPaH3UCTOpP, (OTOAMOJ, CBETOAMO/, TrajdbBaHWKA, pa(pUHUPOBaHUE MeH,
BbITJIaBKA aTFOMUHUS, 3/IEKTPOHHAs! MUKPOCKOMHUSI.

demoncmpayuu.

3aBUCHMMOCTb COTIPOTUBJIEHUS] META/VIOB OT TeMIIepaTyphl.

[1poBOAMMOCTB 371EKTPOJIUTOB.

3aKOHbI 371eKTposin3a Papazes.

VickpoBoM paspsj ¥ IPOBOJYMMOCTh BO3JyXa.

CpaBHeHue NMPOBOAUMOCTH MeTaJIJIOB Y TIOTYTIPOBOJHUKOB.

OJHOCTOPOHHSS TPOBOAUMOCTB JUO/A.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

HabnropeHue 31ekTposii3a.

N3mepeHue 3apsizia OTHOBAJIEHTHOT'O MOHa.

WccnenoBaHne  3aBUCMMOCTM  COTNIPOTHBJIEHWSI  Te€PMOpPe3WCTOpa  OT
TeMIlepaTyphl.

CHATHe BOJIbT-aMIIePHOW XapaKTEePUCTUKU JUO/A.

dusnvyecKum NpPaKkTUKYyM.

Crioco6bl n3MepeHUs: PU3NUECKUX BeTMUMH C MCIOb30BaHUEM aHAI0rOBbIX
1 1IU(PPOBLIX U3MepUTEeNbHBIX TPUOOPOB U KOMIIBIOTEPHBIX [JaTUYMKOBLIX CHUCTEM.
AGCOMOTHBIE M OTHOCUTE/bHBIE TIOTPEITHOCTH W3MepeHr (PU3nuecKux BeTUUUH.
OLleHKa rpaHuL] MOTPeLIHOCTEMN.

[IpoBefeHre  KOCBEHHBIX UM3MEPEHWUU, WCCAeJOBaHUM  3aBUCUMOCTEU
bu3nMuecKux BeJIMUWH, TIPOBepKa Tpe/oyKeHHbIX TuroTte3 (BbIOOp u3 pabor,
OMMCAHHBIX B  TeMaTMYeCKWX  pasfenax «YUeHWYeCKUd  SKCIIePUMEHT,
nabopaTopHbIe pabOThI, IPAKTHKYM» ).

MexnpeaMeTHbIe CBSI3H.

N3yyenne Kypca ¢usuku yriaybnénHoro ypoBHs B 10  kiacce
OCYLLIECTBJISIETCSI C YUETOM COZeprKaTe/IbHbIX MeKIIpeJIMETHBIX CBSI3ed C KypcaMu
MaTeMaTUKH, OHM0JIOTHH, XUMIUH, Teorpaduu U TeXHOIOTHH.

MesicnpeomemHble noHsiMus1, C8513AHHbIE C U3yYeHUeM Memoo08 HayyH020
NO3HAHUS: sIBJIeHWe, Hay4HbId (DaKT, ruroTesa, (r3uueckass BeJWUYMHA, 3aKOH,



Teopusi, HaO/MIO/ieHre, SKCIIepUMEHT, MOJe/TMpOBaHue, MOJe/b, W3MepeHue,
TIOTPELIHOCTY W3MepeHU, W3MepuTeibHbIe MPUO0PHI, LIUPpOoBasi 1abopaTopusi.

Mamemamuka: pelieHde cucTeMbl ypaBHeHWM. JIuHeWHasi (QyHKLuS,
napabosna, ruriepbosia, ux rpaduku U cBoiicTBa. TpUroHoMeTpuueckre (QyHKLWU:
CUHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOXAECTBO.
BekTopbl 1 KX TIPOEKLMK Ha OCHA KOOP/IMHAT, CI0)KeHHEe BeKTOPOB.

Buoaozusa: MexaHnueckoe JIBW)KEHHe B KMBOU Mpupoze, auddysus, ocMoc,
TeryIo0OMeH >KUBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HeHHe OKDPYXKAloLel Cpefpbl,
yTUIM3alisi OMOOpraHMUeCKOro TOIIMBA /11 BBIPAOOTKU  «TEIUIOBOW» U
3JIeKTPO3HEPTYH, TIOBEPXHOCTHOE HATSPKeHUe U KalU/ISIpHbIe SIBJIEHUS B TIPUPO/E,
3JIeKTPAYECKUE SIBJIEHUS B JKUBOU MPUPO/IE.

Xumus: [VCKpeTHOe CTpPOeHHe BelecTBa, CTPOEHHWe aTOMOB M MOJIEKYJ,
MOJIb BeIlleCTBa, MOJIIpHasi Macca, ToJlydeHHMe HaHOMAaTepuasioB, TerJiOBbIe
CBOMCTBA TBEPABIX TeJl, XUAKOCTEN U ra3oB, XUAKHE KPUCTasUIbl, 3/IeKTPUUYECKHEe
CBOMCTBA MeTaJIJIOB, 3JIEKTPOJIUTAYECKAs AUCCOLMALINS, raibBaHUKA, SJIeKTPOHHAs
MUKPOCKOITHSI.

TI'eozpagpus: Bna>xHOCTb BO3/1yXa, BETPbl, bapoMeTp, TePMOMETP.

TexHonoz2us: tipeobpa3oBaHve ABWKEHHM C UCIIO/b30BaHUEM MeXaHU3MOB,
YU4ET CyXOrO M JKUJKOTO TpPEeHUs] B TeXHUKe, CTaTUYeCKHue KOHCTPYKLIUU
(KpOHLUTENH, peliéryaTble KOHCTPYKL[MHM), WCII0/Ib30BaHUE 3aKOHOB COXPaHEHUs
MeXaHUKU B TeXHUKe (TMPOCKOI, BOJOMET U Apyrue), ABUTaTe/lb BHYTPEHHEro
CropaHusi, TlapoBasi TypOuHa, ObITOBOM XOJOJWUIbHUK, KOHAULIMOHED, TeXHOJIOT U
MOJIyYeHUs] COBPEMEHHBbIX MaTephajioB, B TOM UHWC/I€ HaHOMaTepuasioB, W
HAHOTEXHOJIOTUH, 37IeKTPOCTaTUUecKasi 3allluTa, 3a3eMJ/IeHHe 3JIeKTPOnpruOopoB,
rasopa3spsiiHble JIaMITbl, TI0/TyTIPOBOIHUKOBBIE TPHUOOPHI, ralbBaHUKA.

11 KJTACC

Pa3pen 4. dnekTpoaguHaMHUKa.

Tema 4. MazHumHoe novie.

B3avMmogelicTBMe TOCTOSIHHBIX MArHAUTOB M TPOBOJAHUKOB C  TOKOM.
MarauTtHoe T1i071e. BeKTOp MarHMTHOM WHAYKUMW. [IpyHUMO Cymneprio3uyyu
MarHUTHBIX M0Jield. JIMHUU MarHUTHOW UHAYKLIWU.

MarHuTtHOe 1oJie TIPOBOJAHMKA C TOKOM (MPSIMOrO MPOBOJHUKA, KaTyLIKU U
KPYroBOro BUTKa). OmnbIT Jpcrea.

Cuna Amriepa, eé HaripaB/ieHUe U MOJY/Ib.

Cuna JlopeHlija, eé HarpaB/ieHUe U MOAYJib. [IBr>KeHre 3apsKeHHOW YaCTHULIbI
B OZTHOPOTHOM MarHUTHOM I1o/1e. PaboTa cuibl JIopeHria.

MaruuTHoe 110J1e B BelljecTBe. @eppoMarHeTHKH, rapa- U JamMarHeTUKU.



TexHUueckue yCTPOWCTBA W TEeXHOJOTMUYeCKrWe TpOLeCChl: MpHUMeHeHUe

TTOCTOSTHHBIX MarH1TOB, 5J1eKTPOMarHuTOB, TeCcTep-MyJIbTUMETP,
3/IeKTPOZIBUTaTe/b SIKOOM, YCKOPUTEIU 3/ieMeHTapHbIX YaCTHII.
demoncmpayuu.

KaptuHa  WMHMKA  WMHAYKOWMM ~ MarHATHOTO MO/ TIOJIOCOBOTO U
T10/IKOBOOOPA3HOT0 MOCTOSIHHBIX MarHUTOB.

KapTuHa 1MHUI MarHUTHOW UH/IYKLIMM MOJIS IJTMHHOT'O MPSIMOTO TIPOBO/IHUKA
Y 3aMKHYTOI'0 KOJIbLIEBOT'O MIPOBO/JHMKA, KATYILIKHA C TOKOM.

B3anmMogelicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBre cunbl JIopeHLja Ha MOHBI JIEKTPOJIUTA.

HabsroieHue IBWKEHUS TTyUKa 3/IeKTPOHOB B MarHUTHOM TIOJIe.

[TpyHLMNO JeUCTBUS 571eKTPOU3MEDPUTETBHOTO nipubopa
MarHUTO3/1eEKTPUYECKOU CUCTEMBI.

YueHuuecKuli 3KcnepumeHm, 1adbopamopHble pabombl, NPAKMUKYM.

NccnenoBanre MarHUTHOTO T10J151 [TOCTOSTHHBIX MarHUTOB.

WccnenoBaHue CBOWCTB (peppOMarHeTUKOB.

WccnenoBanne 1elCTBYS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Amrepa.

N3yyeHure 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKaA.

OrnpefeneHre MarHUTHOW MHAYKLMY Ha OCHOBE MU3MepeHHs CUIbl AMrepa.

Tema 5. D1eKmpomazHUMHASA UHOYKYUSL.

fIBeHre 95/IeKTPOMarHUTHOW WHAYKUMM. [IOTOK BeKTOpa MarHUTHOU
vHayKimu. OC MHAYKUMM. 3aKOH 3/7eKTPOMarHMTHOM WHAyKiuu Papajes.
Buxpesoe sniektpudeckoe 1oJsie. Toku @yko.

OAC UHAYKUMM B NPOBOJHUKE, ABWXKYIEMCA B OJHOPOJHOM MAarHWUTHOM
rosie.

ITpaBusio Jlenta.

NupyktuBHOCTh. KaTylllka WHAYKTUBHOCTA B LIeMM TMOCTOSHHOTO TOKA.
Asnenvie camonHaykuuu. 31C caMOMHAYKLIUN.

OHeprusi MarHUTHOTO TOJI KaTYLLIKK C TOKOM.

OJ1eKTPOMarHyuTHOe I10J1e.

TexHUuyecKre yCTPOMCTBA Y TEXHOJIOTMYECKHEe TIPOLIeCChl: WUHAYKLMOHHAs
1eyb, COJIEHOM/, 3allUTa OT 3/IeKTPU3aLMU TeJl TIPU JBWKEHUM B MAarHUTHOM I10J1e
3eMsiu.

demoncmpayuu.

HabsrojeHuie siB/ieHUsT 37IeKTPOMarHATHOW UHYKITUH.

NccnepoBanne 3aBucumoctd IOJC MHAYKUMM OT CKOPOCTHM W3MeHEeHUs
MAarHMTHOT'O MOTOKa.



IIpaBusno Jlenua.

[TageHre MarHUTa B a/IFOMUHHEBOM (MeHOI) TpyOe.

SIBneHre CaMOUHIYKIIAM.

NccnenoBanue 3aBucumMocty D/]C caMOWMHAYKI[MKA OT CKOPOCTH U3MeHEeHUs
CWIBbI TOKA B 1[€TIN.

YueHuuecKuti 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

WccnenoBaHue siBfieHUs 3/1eKTPOMarHUTHOW WH/TYKIIWU.

OrnpeiesieHrie UHAYKI[UW BUXPEBOTO MarHUTHOT'O TIOJIS.

ViccnenoBaHue siB/ieHUSI CAMOUHIYKITUH.

C6opka Mo/iesiv 371IeKTPOMarHUTHOTO TeHepaTopa.

Pa3pen 5. Koie0anusi ¥ BOJIHBI.

Tema 1. MexaHuueckue Kos1ie0aHusl.

KonebarenbHas cructema. CBoOO/HBIE KOJIe0aHUS.

['apmonuueckre KosiebaHusi. KuHemaTuueckoe U JUHaAMHUeCKOe OIMCaHue.
OHepreTUyeckKoe OrnvcaHue (3aKOH COXpaHeHHsI MeXaHWueCKOW 3Hepruu). BriBoj
JUHAMHUECKOTO OIMMCaHHsI TapMOHUUECKUX KOJIe0aHWM U3 UX YHEPreTUUecKoro H
KMHEeMaTHYeCKOT0 OTIMCaHUSI.

Amvruiityzna U dasa Komebanuii. CBsi3b aMIUIMTYAbl KOiebaHUA HCXOJHOM
BeJIMUMHBI C aMITTUTYJaMU Kojile0aHHWM eé CKOPOCTH U YCKOPEeHHUSI.

[Tepviog, ¥ uactota Kojiebanuii. Ilepwof; MasbIx CBOOOJHBIX KOyieOaHMI
MaTeMaTUUeCKOr0 MasiTHUKa. Ilepuos CBOOOAHBIX KojebaHUN MPY>KUHHOTO
MasiTHUKa.

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

TexHUyecKre yCTPOWCTBA U TEXHOJOTMYeCKHe MPOLeCChl: MeTPOHOM, Uachl,
Kauesu, My3blKa/JbHble MTHCTPYMEHTHI, cercmorpadg.

demoncmpayuu.

3arnuch KosiebaTeTbHOTO [IBYKEHUS.

HabsrojeHre He3aBUCMMOCTH Tepro/ia MasibIX KosiebaHWi Tpy3a Ha HUTH OT
aMIITUTY IbI.

ViccnemoBanve  3aTyxXalomux  KojiebaHWid W 3aBHCHUMOCTH  TepHojia
cBOOO/IHBIX KO/lebaHU OT COTIPOTHUB/IEHUS.

WccnemoBanne KosiebaHWM Tpy3a Ha MAaCCUBHOW TIPY)KUHE C 1IeJIbIO
dbopmupoBaHus TpeZicTaBIeHU 00 uieanTbHON MO/Ie/Ti TIPYKUHHOTO MasiTHUKA.

3aKOH COXpaHeHUs JHePTUH TP KoJie0aHUSIX TPy3a Ha MPYKUHe.

ViccnenoBaHye BBIHYK€HHBIX KOJIeOaHUM.

Habmtopenne pe3oHaHca.

YueHuuecKuli 3KcnepumeHm, 1adbopamopHbie pabombl, NPAKMUKYM.



V3mepeHue meproja CBOOOAHBIX KOJieOAaHWM HUTSHOTO W TIPY>KMHHOTO
MasiTHUKOB.

V3yyeHure 3aKOHOB /IBU)KEHHSI Tesla B X0/ie KojiebaHui Ha YTIpyroM Io/iBece.

N3yueHne ABMKeHUSI HUTSTHOTO MasiTHUKA.

[Tpeobpa3oBaHyre YHePTUU B TIPYKUHHOM MasiTHUKE.

VccnenoBanue yObIBaHUS aMIUIMTY/IbI 3aTYXarOIINX KoieOaHMiA.

VccnenoBaHue BbIHYK€HHBIX KOJIeOaHUM.

Tema 2. DnekmpomazHumHbie Koa1e0aHus.

KonebaTenbHbiii KOHTYp. CBOOOJHBIE 23/IeKTPOMAarHUTHBIE KoJjiebaHUsS B
uiealbHOM KosiebaTenbHOM KOHType. ®opmyna TomcoHa. CBsI3b aMIUIUTY/IbI
3apsiZia KOHJeHcaTopa C aMIUIMTY/I0M CU/IbI TOKa B KosiebaTe/IbHOM KOHTYPE.

3aKOH COXpaHeHUs SHEePTUH B HZieabHOM KoJiebaTeslbHOM KOHTYPe.

3aryxaroiue 3J1eKTPOMarHUTHbIE KosebaHusl. BoeiHYX]eHHbIE
3/IeKTPOMarHuTHbIe KoJjieOaHUs.

[lepemeHHBIM TOK. MOILJHOCTh T[I€PEMEHHOT0 TOKAa. AMIUVIMTYJHOE U
JIeMCTBYIOLL[ee 3HauyeHWe CWIbl TOKA W HaNpsyKeHWs IPU pas3/IuuyHOu (opme
3aBMCHMOCTU MePEMEHHOr0 TOKa OT BPEMEeHH.

CuHycouJa/NbHbIA TIepeMeHHbIM TOK. Pe3ucTop, KOHJEHCAaTop U KaTyllKa
VIHIYKTUBHOCTU B LlelIM CUHYCOUJA/ILHOIO MepeMeHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHC HarnpsykeHUH.

WpeanvHbnii TpaHchopmaTtop. IIpow3BoAcTBO, mMepefaua U TOTpebsieHue
37IeKTPUYECKOU SHEPTUM.

OKOJIOTUYeCKWe PUCKA TIpU TPOM3BOJACTBe 3JIeKTpo3Hepruu. KynbTypa
VICII0JIb30BaHUS 3JIEKTPO3HEPTUHU B ITOBCEHEBHOM YKU3HHU.

TexHUuyecKre yCTPOWCTBA W TEXHOJOTUUECKHEe MPOLIeCChI: 3JIEKTPUYeCKUU
3BOHOK, TeHepaTop NepeMeHHOr0 TOKa, IMHUY 37IeKTporepeay.

demoncmpayuu.

CB000/IHBIE 3/IEKTPOMAarHUTHbBIE KOjiebaHUs.

3aBUCHMOCTb YaCTOThI CBOOOIHBIX KOeOaHui OT MHAYKTUBHOCTH ¥ EMKOCTU
KOHTYpa.

OcLu/iiorpaMMbl 3/1eKTPOMarHUTHBIX KosiebaHui.

['eHepaTop He3aTyXaroIUX 3/IEKTPOMarHUTHBIX KOJieOaHHUH.

Mopgenb 3/1eKTPOMarHuTHOTO TeHepaTopa.

BbIHYyXZIeHHbIe CUHYCOU/ laTbHble KoyieOaHUsl.

Pe3ucrop, Karyllika MHIYKTUBHOCTM U KOHJEHCATOp B LielM IepeMeHHOro
TOKa.

Pe3onHaHc mpu mnoc/iefoBaTe/IbHOM COEVWHEHWM Pe3UCTOpa, KaTyIIKU
VIHIYKTUBHOCTHY Y KOHJIEHCATOpa.

Y CTpOUCTBO M MIPUHIIMII [IelCTBUSI TpaHC(opMaTtopa.



Moienb TUHUM 3/IeKTPOTiepejaum.

YueHuuecKuti 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

N3yuenune TpaHchopmaTopa.

ViccnenoBaHve mepeMeHHOIO TOKAa uepe3 I0C/Ie[0BaTe/bHO COeAUHEHHBIE
KOH/IEHCaTOop, KaTyIlIKy U Pe3UCTOop.

HabsroieHue 3/1eKTPOMarHUTHOTO Pe30HaHCa.

VccnenoBanue paboThl MCTOUHMKOB CBETA B LieY NTlePeMEeHHOT0 TOKa.

Tema 3. MexaHuuyecKue u 3/1eKmpoMazHUImMHble 60/IHbl.

MexaHrlueckrie BOJIHBI, YCTOBUS WX PpacrpocTpaHeHus. [lomepeuHbie u
MIpOZIo/IbHBbIe BOJIHBL. [lepuof, CKOpPOCTb pacripoCTpaHeHHsi W [JIMHAa BOJIHBI.
CBoiicTBa MexaHUUeCKHWX BOJIH: OTpakKeHUe, TpejioM/ieHHe, WHTep(epeHLusi U
A pakuys.

3ByK. CKopocTb 3ByKa. ['(pOMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[IIymoBoe 3arpsi3HeHUe OKpY Katollei cpeibl.

ONeKTPOMarHUTHbLIE BOHBL. Y CJIOBUSI U3MyUeHUsl 3/IeKTPOMarHUTHBIX BOJIH.
B3anMHasi opveHTalisi BEKTOPOB B 3/IeKTPOMarHUTHOM BOJTHE.

CeoiicTBa  2/IEKTDOMarHUTHBIX ~ BOJH:  OTpPa)Ke€HHWe,  TpeIoMJIeHue,
rosisipy3anysi, uHTepdepeHLys U AU paKLys.

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

[TpUHLIATIBI paZIMOCBS3U U TeJleBUIeHUs. PairomoKariysl.

OeKTpOMarHWTHOe 3arpsis3HeHue OKpY»Karollel cpefbl.

TexHUUecKue YCTPOWCTBA U MpaKTUUeCcKoe TNpUMeHeHHe: MYy3bIKalbHbIe
WHCTPYMEHTbI, pajiap, paZJuoNpUéMHUK, TeJleBU30p, aHTeHHa, TesieoH, CBY-reus,
yJ/IbTPA3ByKOBasi IMarHOCTHKA B TEXHUKe U MeIULIVHE.

demoncmpayuu.

Obpa3oBaHue U pacrpoCcTpaHeHue MoIepeyHbIX U MPO/0/IbHBIX BOJIH.

Kosebtorieecst Tesio Kak UCTOYHUK 3BYKa.

3aBUCHMOCTD [I/TUHBI BOJTHBI OT YaCTOThI KojiebaHuH.

HabsroieHre oTpaykeHus U MpeioM/IeHUsi MeXxaHUUeCKUX BOJIH.

Habntonenue natepdeperiiyy v Audpakiiii MeXaHUUeCKHUX BOJIH.

AKyCTUUeCKUU pe30HaHC.

CBoiicTBa yabTpa3ByKa U ero IIpyuMeHeHue.

HabnrofjeHre CBA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYAON U
YacTOTOM KosiebaHuM.

ViccnenoBanve  CBOWCTB  9/1€KTPOMarHUTHBIX ~ BOJIH:  OTpakeHHe,
TipesioMJIeHue, TToNIspr3aLivs, Audpakiys, nHTepdepeHIus.

OObHapy>keHre UHPPAKpaCHOTO U y/IbTParOIeTOBOTO U3TyUeHHiA.

YueHuuecKuli 3KcnepumeHm, 1adbopamopHbie pabombl, NPAKMUKYM.



N3yueHne napameTpoB 3BYKOBOM BOJIHBI.

N3yueHne pacnpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM NPOCTPaHCTBe.

Tema 4. Onmuka.

[IpsiMmonviHelHOe pacripoCcTpaHeHue CBeTa B OJHOPOJHOM cpefe. JIyu cBeTa.
ToueuHbIl KICTOYHHUK CBeTa.

OTpakeHre cBeTa. 3aKOHbI OTpakKeHHUsI cBeTa. ITocTpoeHne M300pa>keHUH B
M7I0CKOM 3epkase. Cepuueckue 3epKasa.

[TpenomeHuve cBeta. 3aKOHbI TIpe/IoMIeHuUs cBeTa. AOCOJIIOTHBIN TTOKa3aTeb
ripesiomsieHUs1. OTHOCUTE/IBHBIN TTOKAa3aTe/b npeyioM/ieHrs. [T0CTOsTHCTBO 4acTOThI
CBeTa U COOTHOLIEHWE [JIMH BOJIH TpPU Iepexo/ie MOHOXPOMAaTHUYeCKOro CBeTa
yepes rpaHUL]y pasziesa IByX ONTUYeCKUX CpeJ.

Xop nyueit B mpusMe. [Jucnepcusi cBeta. ClI0OXKHBIM cocTaB 0esioro cBeTa.
[Ber.

[TonHoe BHyTpeHHee oTpakeHue. [IpefieNlbHBIM YroJl TIOJHOTO BHYTPEHHETO
OTpa’KeHUsl.

Cobuparoiifue ¥ pacceuBarolije JiMH3bl. ToHKasg JimH3a. POKycHOe
paccTosiHWe U OITHYecKas CWia TOHKOW JIMH3bl. 3aBUCUMOCTb (POKYCHOIO
pPacCTOSIHUSI TOHKOM C(epuuecKOor JMH3bl OT €€ reOMeTpUM U OTHOCUTETBHOTO
TI0Ka3areJisi IpeIoM/IeHUSI.

dopMysia TOHKOM JIMH3BI. YBe/IMUeHue, 1aBaeMoe JIMH30U.

Xog Jsyya, TpOILIEALIero JIMH3Y I0J MPOWU3BOJIBHBIM YIJIOM K €€ TIaBHOU
orntuueckoi ocH. [locTpoeHue wW300pa)KeHMM TOUYKKM W OTpe3Ka TMpsMOM B
coOuparolKX ¥ pacCerBarOIIMX JIMH3aX U UX CUCTeMax.

Ontuueckue mipubopsl. Pa3pematoiiiasi criocobHoCTh. ['/1a3 Kak onTrhyeckas
cucrema.

[Ipepensl NpUMEHUMOCTH FeOMEeTPUYECKOH OITHKH.

BosHoBass onTtuka. WHTepdepeHimsi cBeTa. KorepeHTHble HCTOUYHUKM.
YcioBusi HabmofieHUss MaKCHMyMOB W MWHUMYMOB B HWHTep(depeHI[MOHHOM
KapTUHE OT [BYX KOTepeHTHbIX WCTOYHUKOB. [Ipvmepsl K/1acCMYeCKUx
MHTep(epeHLIMOHHBIX CXEM.

Oudpakiys cBeta. [IudpakiMoHHas peliéTka. YCAoBUe HabmozeHust
[JIaBHBIX ~MakCMMyMOB TIpM [aZleHWd MOHOXPOMAaTHUYeCKOro CBeTa Ha
IU(dpaKIMOHHYIO PEIETKY.

[Tonsipyzauus ceera.

TexHUUyeckre yCTPOMCTBA M TeXHOJOTUUECKHe TMpOoLlecChl: OYKH, JIYIa,
repuckor, (ortoarnmnapar, MUKPOCKOI, MNPOEKI[MOHHBIM arrmnapaT, NpOCBeTIeHue
OITUKH, BOJIOKOHHAsI ONTUKA, AU(PPAKI[MOHHAs PelléTKa.

Hdemoncmpayuu.

3aKOHbI OTpakeHUs CBeTa.



WccnenoBanue npeioMsieHrs CBeTa.

Habro/ieHue MoTHOTO BHYTPEeHHEeT0 OTpaykeHHsl. Mo/iesib CBeTOBO/Ia.

NccnepoBanne Xoja CBETOBBIX IYYKOB uepe3 IJIOCKOIMApasie/ibHYHO
TJIaCTHUHY U TIPU3MY.

ViccnenoBaHue CBONCTB n300paykeHU B JTMH3aX.

Mogenu MUKPOCKOTIIa, TeJieCKora.

Habmonenue nHTepdepeHiivy cBeTa.

HabJtto/jeHue [IBETOB TOHKUX TI/IEHOK.

Habmonenne gudpakiyu ceeTa.

N3yueHue 1uppakLMOHHOW PEIIETKY.

Habmtopenue audpakijuoHHOTO CIIeKTpa.

HabsroieHue gucrepcuu CBeTa.

HabsrojeHue monsipu3aiiiy CBeTa.

[IprMeHeHMe TTOSIPOUIOB /11 U3YUEeHUS] MeXaHUYeCKUX HalpsKeHUH.

YueHuuecKuli 3KcnepumeHm, 1adbopamopHble pabombl, NPAKMUKYM.

N3mepenue riokasaressi rpeioM/IeHUs1 CTeK/Ia.

WccnepnoBaHue 3aBUCMMOCTU (DOKYCHOTO pacCTOSIHUSI OT BelljecTBa (Ha
TIpUMepe XKUJKUX JIUH3).

N3mepeHre (POKYCHOTO PacCTOSTHHS paCCEeUBAIOIIUX JIMH3.

[Tonyuenvie n306pa>keHsI B CUCTEMe U3 TJIOCKOTO 3epKasia v JIMH3bI.

[Tonyuenvie n306pa>keHusI B CUCTEMe U3 [IBYX JIUH3.

KoHcTpyrpoBaHue TeieCKOMMYeCcKnux CUCTEM.

Habmonenue audpakiuy, nHTepdepeHIy 1 TIO/IsIpyU3aljuu CBeTa.

N3yyeHure nosspusanyy CBeTa, OTPaKEHHOTO OT IOBEPXHOCTH AW3/IeKTPHKA.

N3yueHune uHTep@epeHLIUU Jla3epHOTO U3/TyUeHUs Ha JBYX LesX.

Habntopenue aucriepcu.

Habmtozenue u ucciieoBanue AUGPaKIMOHHOTO CIIEKTpa.

N3mepeHure JMHBI CBETOBOW BOJTHBI.

[TonyyeHue crieKTpa U3My4yeHUs CBETOAMO/A MPU MOMOIIM AU pPaKLMOHHOM
PeLIETKH.

Pa3zgen 6. OcHOBBI cieliia/IbHOM TeOPUU OTHOCUTE/TbHOCTH.

['paHuibl  TIPUMEHUMOCTM  KJIaCCMYECKOM  MexaHuku.  [locTynatsl
CreLaJbHOW TEOPUU OTHOCUTETBHOCTH.

[TpocTpaHCTBEHHO-BpeMEHHOM  WHTepBaj.  [IpeoOpa3oBanusi  JlopeHria.
YcnoBue TIpUUUHHOCTHU. (OTHOCUTE/NIBHOCTh OJHOBPEMEHHOCTU. 3aMejjieHue
BPeMEeHU U COKpallleHue J/IUHBI.

OHeprusi U UMIYJIbC PeISITUBUCTCKOW YaCTHULIBL.

CB$13b MacChl C 3HePTHUeN U UMITYJIbCOM PeIITUBUCTCKOW YaCTULIbl. DHeprus
TIOKOSI.



TexHUuyeckre YCTPOMCTBA U TEXHOJIOTUUECKHe TIPOLIeCChl: CIYTHUKOBbIE
TIPUEMHUKH, YCKOPUTE/N 3apsPKeHHbIX YaCTHL.

YueHnyecKuil 3KCTiepuMeHT, 1JabopaTopHbie paboThI, TPAKTUKYM.

OmnpesiesieHe UWMIyJIbCa W SHEPIUMM  PENSTUBUCTCKUX 4Yactul, (1o
dboTorpadusiM TpPeKOB 3apsHKEHHBIX YaCTUL] B MarHUTHOM T10J1€).

Pa3gen 7. KanToBasi usuka.

Tema 1. KopnycKy/1spHO0-80/1H0601 Oya/1U3M.

PaBHOBecHOe TeryioBoe u3jiyueHue (M3aydyeHre aOCOMIOTHO UEPHOTO Terna).
3akoH cMmenjeHus Buna. ['urnioresa [Inanka o KBaHTax.

@®OoTOHBI. DHEpPrusi U UMIyIbC (HOTOHa.

dotoapdekt. OnbiTel A. I'. CtosieToBa. 3akoHbl (hoTo3(deKTa. YpaBHeHHE
OuHIITeHa 11 poTos3ddekra. «KpacHas rpaHuna» GoTo3ddexra.

HNaBnenve cBeta (B 4YaCTHOCTW, [aBjieHWe CBeTa Ha abCOMIOTHO
TIOTJ/IOMIAONIYI0 W abCOJ/IIOTHO OTPaXKaroIyl0 ITOBepPXHOCTh). OmbiTel I1. H.
JleGenena.

BonHoBele cBoiicTBa yactull. BosHel e Bpornins. [nivHa BosHb e Bponns u
pa3Mepbl 00/acTH JIOKAaJW3al[id [ABWXKYIIENWCs dYacTUllbl. Koprycky/isipHO-
BOJTHOBOM Ayanu3Mm. [rdpakiusi 3/71eKTpPOHOB Ha KpUCTaslIax.

Cnenuduka nsMepeHud B MUKpomupe. COOTHOIIIEHUs] HeorpeJenéHHOCTeN
[eiizeHbepra.

TexHuyeckre YCTPOMCTBA W TEXHOJIOTMYECKHE TMPOLIECChI: CIEKTPOMETD,
dotosieMeHT, ¢GOTOAATUMK, TYHHEJIbHBIM MUKDOCKOI, COJIHeuHasi Oartapes,
CBETOAUO/.

demoncmpayuu.

®oT103¢h(deKT Ha yCTaHOBKE C LIMHKOBOW IJTaCTUHOM.

WccnenoBaHue 3akoHOB BHelllHero ¢hoTo3ddeKTa.

WccnepnoBaHve  3aBUCMMOCTHA  COMPOTHMBJIEHHSI  MOJYNPOBOJHUKOB — OT
OCBeII[éHHOCTH.

Caetoauof.

ConHeuHast 6arapest.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

WccnenoBanue poropesucTopa.

N3mepenue noctosiHHOM [11aHKa Ha OCHOBe ucciejoBaHus (hoTorddekra.

WccnenoBanne 3aBUCMMOCTH CHJTBI TOKA Yepe3 CBeTOAUO/, OT HaMPsKeHUSI.

Tema 2. Du3uka amoma.

OneITEl IO KCCAE[0OBAaHUIO CTpOoeHWs1 aToma. [liaHeTapHasi mozenb aToma
Pesepdopaa.

[Toctynatel bopa. M3nyueHue u nor/oiieHye (GOTOHOB IpHU Tlepexo/ie aToMa
C OJJHOTO YPOBHS$I SHEPTHHU Ha JPYTOW.



Buppl criektpoB. CrieKTp YPOBHeM 3HEpPruu atoMa BOJ0pOo/a.

CrioHTaHHOe U BBIHYXK€HHOe 1U3/lyueHue cBeta. Jlasep.

TexHUUeCcKre yCTpPOWCTBA U TEXHOJIOTMUECKHe TMPOLIECChl: CIeKTPaJbHbIU
aHa/m3 (CreKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITbIOTEP.

demoHncmpayuu.

Mopens onbita Pesepdopza.

Habsro/jeHue iHevaThIX CrIeKTPOB.

Y CTpOKCTBO M elCTBUE CUETUYMKA MOHU3UPYIOLUX YaCTHLI.

OrnpefienieHye JJIMHBI BOJIHBI JIA3€PHOTO U3/TyUeHUS.

YueHuuecKuti 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

HabsroieHue iMHeYaToro crexkTpa.

VccnepnoBaHue crieKTpa pa3pekXeHHOr0 aTOMapHOI'O BOZOPOJA U U3MepeHHe
noctositHHOU Prabepra.

Tema 3. @u3uka amomHO20 A0pa u 31eMeHMapHbIX Yyacmuy.

HyxknonHas mozens siipa ['eiizenOepra—lBaHeHko. 3apsij sjpa. MaccoBoe
yuio sapa. Y3otomel.

PagyioakTBHOCTE. Abda-pacmniazi. OJIeKTPOHHBI U TTO3UTPOHHBIM OeTa-
pacnaj. ['amma-usnyuenue.

3aKOH paJIMOaKTUBHOrO pacrnaja. PajdoakThBHBIE W30TOMNBI B MPUPOJE.
CBOWMCTBa WOHUM3UPYIOLEro W3/lydyeHUs. BiusHue pajy0akTMBHOCTM Ha >KUBBIE
opraHusMmbl. EcTecTBeHHbIN (POH H3nydyeHus. []o3uMeTpusi.

OHeprus CBsi3U HYKJIOHOB B sifipe. fiaepHble cuibl. [ledeKT Macchl sifjpa.

SlnepHbie peakiuu. [eneHue U cuHTes sijiep. fnepHbie peakTophbl. [IpobieMbl
yIpaB/sieMOro TEepMOSIZIEPHOIO CHHTe3a. OJKOJOrMYecKye acIieKTbl pPa3BUTHSA
sIePHOM SHEPreTUKU.

MeTtopp! perucTpalyy U UCC/IeJOBaHUS 37IeMeHTapHbIX YaCTHLI.

dyH/aMeHTa/IbHble B3aMMOJEUCTBUS. bapuoOHbI, Me30Hbl U JIENTOHBI.
[IpencraBnenvie o CtaHngapTHOM Moziend. KBapK-T/it0OHHas MOZieJib a/pOHOB.

®du3uka 3a npegenamu CtaHzapTHOU Mozenu. TéMHas Marepus M TEMHast
SHeprus.

EnuHCTBO pu3ruecKor KapTUHBI MUPa.

TexHUUeCcKre yCTPOMCTBA M TeXHOJIOTUUeCKHe TIPOLIeCChl: T03UMeTp, Kamepa
BuibcoHa, SZepHBI PeakTop, TEePMOsIepHbIM peakTop, aToMHas 6omo0a,
MarHUTHO-pe30HaHCHasi ToMorpadusi.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

VccnenoBaHue TpeKOB YacCTHL] (110 TOTOBBIM (poTOrpadusim).

WccnenoBaHue pajuoakTUBHOTO (hOHA C UCT0/Ib30BaHUEM /I03UMETPa.

V3yyeHue miorsoieHus OeTa-uacTHL] aTFOMAHKEM.

Pa3pen 8. DiieMeHTHI aCTPOHOMMH U acCTPO(U3NKH.



OTarbl pa3BUTHS aCTPOHOMUM. [IpuKIajHOe U MUPOBO33peHUECKOe 3HaUeHne
acTpoHoMuU. [IpUMeHMMOCTh 3aKOHOB (U3UKU [Ji1 OOBSICHEHUs TIPUPO/IBI
KOCMUYeCKUX 00bEeKTOB.

MeToabpl aCTPOHOMUUECKUX HcCCIeqoBaHUM. CoOBpeMeHHble ONTUYeCKHe
TesIeCKOMbl, Pa/IM0TeIeCKOTbI, BHeaTMOC(hepHasi aCTPOHOMUSI.

Bup 3BésgHoro Heba. Co3Be3fusi, sipkue 3BE3Zbl, TJIaHETbl, UX BUAUMOE
JIBU>KEHUeE.

CoJsiHeuHasi cucrema.

Counnue. CosiHeyHasi akTUBHOCTb. VIcTOuHMK 5Heprun CoJiHLa U 3BE3,.

3BE3/1bl, UX OCHOBHbIE XapaKTepPUCTHKU. JlnarpaMma «CreKTpaibHbIA K1acc —
CBETUMOCTb». 3BE3/Ibl TJIaBHOW I10C/e0BaTe/bHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» [Jis 3BE3[l TJIaBHOW MOCJ/Ie/IOBAaTe/IbHOCTU. BHyTpeHHee CTpOeHUe
3B6371. CoBpeMeHHbIe Tpe/iCTaB/IeHHs O MPOMCXOXKIEeHUU U 3BoyroLuyd ComHLa U
3BE371. OTarbl )KU3HU 3BE3/.

Mneunsiii [lyte — Hamia [Nanaktvka. IlosoxkeHuve u gBvkeHue ComHIlA B
lNanaktuke. Turmbl ranakTuk. PaguoranakTukyi U KBa3apbl. UépHbIe [IbIPbI B i/Ipax
rajakTHK.

Bcenennas. Pacimmpenne BcenenHoil. 3akoH Xa00s1a. Pa3beranue ranakTuK.
Teopus bonblioro B3psiBa. PelMkTOBOE U3JlyueHue.

MacirabHasi ctpyktypa BeeneHHoili. MeTaranakTuka.

HepeliéHHbie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab/1100eHUs1.

Habmtopenusi 3Bé3HOr0 Heba HEBOOPY)KEHHBIM T71a30M C UCIO/b30BaHUEM
KOMITbIOTEPHBIX MMPUIOXKEHWM [I7Isi oTipe/ie/ieHUsl TOI0KeHUs] HebeCHbIX 00BEKTOB
Ha KOHKDETHYHO [aTy: OCHOBHble C03Be3/iisd CeBepHOro MOyllapyus U SIPKUe
3BE3/IbI.

Habmtopenusi B Teseckorn JIyHbI, TIaHeT, TyMaHHOCTeHd U 3BE3/HBIX
CKOTLJIEHUU.

dusnvyecKum NpPaKkTUKYyM.

Crioco6bl n3MepeHus: PU3NUeCKUX BeTMUMH C MCIO/b30BaHUEM aHAI0rOBbIX
1 1IU(PPOBLIX U3MepUTEeNbHBIX TPUOOPOB U KOMIIBIOTEPHBIX [JaTUYMKOBLIX CHUCTEM.
AGCOIOTHBIE ¥ OTHOCHTE/bHBIE TTOTPEITHOCTH U3MepeHu (GU3NUecKuX BeTMUlH.
OLleHKa rpaHuL] MOTPeLIHOCTEMN.

[IpoBefeHre  KOCBEHHBIX M3MEPEHWUU, WCCAeJOBaHUM  3aBUCUMOCTEU
bu3nueckux BeIMYMH, TIPOBEpKa TIPe/IO’KeHHbIX Turore3 (BbIOOp U3 pabor,
OMMCaHHbIX B  TeMaTMUYeCKUX  pasfefnax «YUeHWUeCKUHd  SKCIIepUMEHT,
nabopaTopHble pabOThI, IPAKTHKYM» ).

O0o0miaroiiee MOBTOPEeHHUE.



O06o011ieHre ¥ crCcTeMaTH3al[|sl COZlep>KaHUsI pa3fiesioB Kypca «MexaHHKa»,
«MovnekynsipHasi (pv3MKa U TepMOJUHAMHKa», «IeKTpoAnHaMuKay», «Konebanus
U BOMHbI», «OCHOBBI CIELMaJbHOM TEOpUU OTHOCUTETBbHOCTH», «KBaHTOBas
¢du3rKa», «D/1eMeHTbl aCTPOHOMUU U aCTPO(PUIUKI».

Ponb Qu3vku W acCTpOHOMUM B SKOHOMUUECKOW, TeXHOJOTHYEeCKOM,
COLIMA/IbHOM U 3TMYeCKoU cdepax JesiTeTbHOCTU YesioBeKa, POJb U MeCTO (PU3UKU
Y aCTPOHOMHMM B COBPEMEHHOW HAay4YHOW KapTHMHE MUDA, 3HauUeHHe OMKUCATe/IbHOM,
CcUCTeMaTU3UpYHLlel,  OOBSCHUTENBHOW W TIPOTHOCTUYECKOM  (pyHKUUN
dbu3rueckoi Teopuu, poJib hU3NUeCKoi Teopuu B (HOPMHUPOBAHUU TIpe/iCTaB/IeHUM
0 (usmyeckol KapTUHe MHpa, MecTo (hpu3nuecKoil KapTUHbI MUpa B OOIeM psay
COBpEMEHHBIX eCTeCTBEHHO-HayYHbIX Mpe/ICTaB/IeHUH O PUPO/JIE.

MexnipesMeTHbIe CBA3M.

N3yuenne Kypca ¢usuku yrayonéaHoro ypoBHss B 11 Kiacce
OCYLLECTBJISIETCSI C YUETOM COJiepKaTe/bHbIX MeXIIpeJIMETHbBIX CBSI3el C KypcaMu
MaTeMaTUKH, OM0J/I0OTHH, XUMHUH, reorpaduu U TeXHOJOTUH.

MesicnpeomemHble noHsAMuUs1, C8513aHHbIE C U3yYeHUeM Memo008 HaAy4HO020
NO3HAaHUs1: siBieHWe, Hay4Hbil (DakT, rurnoTesa, ¢ur3uueckass BeJMUMHA, 3aKOH,
Teopusi, Hab/wO/ieHre, SKCIIepUMEeHT, MOJeTUpOBaHue, MOJe/b, W3MepeHue,
TIOTPEITHOCTH W3MepPeHUM, U3MepUTe/ibHbIe TpUbopsI, I poBasi 1abopaTtopusi.

Mamemamuka: pelieHre CHUCTeMbl YpaBHeHWW. TpUroHOMeTpUYecKue
GyHKUMU: CUHYC, KOCUHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUeCKOoe
TOXX/]eCTBO. BeKTOpbl M MX MPOEKLMU Ha OCA KOOPAMUHAT, C/I0)KeHUe BeKTODOB.
[Tpou3BogHble 37emMeHTapHbIX (yHKUMNA. [Ipu3Haku MoJ00HsT TPEyro/bHUKOB,
oripe/ieJieHue TI/IOMIA U TVIOCKUX GUryp u o6béma TeJt.

Buoaozus: >neKTpuueckue SIBJIeHUs B >KMBOW TMpHUPOZe, KoJsiebaTesbHbIe
JBIKEHUSI B JKUBOW TMpHUPOJe, SKOJOTUYECKHWe PUCKU TpU TPOU3BOJCTBE
3JIEKTPOSHEPTHH,  SJIEKTPOMarHUTHOE  3arpsi3HeHWe  OKpY’Karollled  Cpefibl,
y/IbTPa3ByKOBasi [MarHOCTUKa B MeJULMHEe, ONTHYeCKue SBJIeHUS B >KUBOU
TIpupoze.

Xumus: cTpoeHre aTOMOB U MOJIEKYJI, KpUCTA//TMYeCcKasi CTPYKTypa TBEP/bIX
TeJ, MeXaHU3Mbl 00pa30BaHHsI KpPUCTA/VIMYeCKOW peIIeéTKH, CIeKTpaabHbIN
aHaJIn3.

T'eoepacpusi: MarHuTHbBIE TIO/MIOCA 3eM/M, 3a/ie)Kd MarHUTHBIX — PY/I,
dhoToChEMKaA 3eMHOM ITOBEPXHOCTH, celicMorpad.

TexHon02us: TIpUMEHEHWE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMarHUTOB,
3/IeKTpO/iIBUraTe/ib SIKoOU, reHepaTop MepeMeHHOr0 TOKa, WHAYKIMOHHas Tieub,
JIMHUM 3JIeKTporepe/iay, 37eKTPo/IBUraTe/lb, pafiap, paJuoONpUéMHUK, TeleBU30p,
aHteHHa, TenedoH, CBY-reub, y/AbTpa3ByKOBasi [AUarHOCTMKA B TeXHUKe,



TIPOEKIIMOHHBIN arrapaT, BOJIOKOHHAs ONTHKA, CO/THeuHasi 6aTtapesi, CITyTHUKOBBIE
TIPUEMHUKY, si/lepHasi SHEpreTUKa U 9KOJIOTMYeCKre acTieKThl e€ pa3BUTHSI.



IINTAHAPYEMBIE PE3YJIbTATBI OCBOEHHMSA I[TPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUAINYHOCTHBIE
PE3YJIbTATHI

JINMHHOCTHBIE PE3YJ/IbTATDI

JIMYHOCTHBIE Ppe3yJbTaTbl OCBOeHUs ydeOHOro ripeaMera «Du3nKa»
JOJDKHBI OTpa)kaTb TOTOBHOCTb U CIIOCOOHOCTH 00yYaroIIMXCsl pYKOBO/ICTBOBAThCS
c(hOpMHUPDOBAaHHOM BHYTPEHHeM TMO3Ul[Med JUYHOCTH, CUCTEMOM I[€HHOCTHBIX
OpHEeHTALWi, TIO3UTHUBHBIX BHYTPEHHUX  YyOeXAeHWN, COOTBETCTBYIOIUX
TPaJUI[MOHHBIM IIeHHOCTSIM DPOCCHHCKOTO OOIIecTBa, paciliipeHHe >KU3HEHHOTO
OMbITa U OMbITa JeATe/IbHOCTH B TpOLiecCe peanr3alii OCHOBHBIX HarpaBeHUU
BOCITUTaTeTbHOU JIesiTeTbHOCTU, B TOM YMCJIe B YaCTH:

rPakJaHCKOr0 BOCITUTAHUSA:

e cOpMHPOBAHHOCTb TpPaXKAAHCKOW mo3uluu  obydaroijerocs  Kak
aKTUBHOTO U OTBETCTBEHHOT'0 UieHa POCCUICKOro 00I1[eCTBa;

e TMPUHATHE TPAJMIMOHHBLIX OOIjeue/loBeUeCKUX TyYMaHUCTUUECKUX M
JleMOKpaTU4eCK1X 1leHHOCTel;

e TOTOBHOCTh BECTH COBMECTHYIO [leATe/IbHOCTh B UHTepecax IpaXkKJaHCKOI0
oOmiecTBa, y4yacTBOBaTb B CaMOYIIpaBAeHWHM B 00Opa3oBaTe/lbHOMU
opraHu3aliuu;

e YyMeHUe B3aUMO/JIeHiCTBOBaTb C  COLMAJbHBIMM  WHCTUTYTaMU B
COOTBETCTBUM C UX QYHKLUSIMU U Ha3HaAUeHUEM;

e TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOU JeSITeTbHOCTH.

MaTPUOTHUYECKOT'0 BOCTIMTAHMS:

e C(OpMHUPOBAHHOCTD POCCHUUCKOU rpakJjaHCKOH WJIEHTUYHOCTH,
NaTpUOTH3Ma;

e [IEHHOCTHOE OTHOIIeHWe K TOCy/JapCTBEHHbIM CUMBOJIAM, JOCTHXKEHUSIM
POCCHUICKHX YUEHBIX B 00/1aCTH (PU3UKN U TEXHUKE.

AyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUS:

e chOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 MOBe/IeHMUS;

e CIOCOOHOCTb OLleHWBaTh CUTYal[MI0 W TIPUHUMAaTh OCO3HAHHBIE pelleHwUs,
OpHEHTHPYSICh Ha MOpa/JbHO-HPaBCTBEHHbIE HOPMbI U I1[€HHOCTH, B TOM
yucsie B [leATe/TbHOCTU YUEHOTO;

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

3CTeTUYeCKOro BOCIIUTAHUSA:

e OSCTeTUUECKOe OTHOIIleHWe K MHUPY, BK/IIOUas 3CTeTUKY HayuHOTO
TBOPUECTBa, MPUCYIiero (pU3nueckoil Hayke.

TPY/A0BOI'0 BOCTIMTAHUS:



UHTepeC K pa3nuHbIiM cepam mpodeccoHaIbHON AeATeIbHOCTH, B TOM
yucje CBSI3aHHBIM C (U3UKOM W TEXHUKOM, YMEeHHe COBEepIlaTh
0CO3HAHHLIM BRIOOp Oyayiieii mpodeccry ¥ pealru30BbIBATL COOCTBEHHBIE
JKU3HEHHbIE TI/IaHbl;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOpa30BaHHUIO B
obstacT¥ pU3MKKM Ha TIPOTSHKEHUU BCEH YKU3HHU.

3KO0J/IO'N4YeCKOoro BoClinTaHus:

c(OPMHUPOBAHHOCTb JKOJIOTUYECKOM KYJIbTYPbl, 0CO3HaHUE TJI00aTbHOTO
XapakTepa 3K0JIOTHYeCKHUX TIpob/iem;

TJIaHUPOBaHWe W OCYILeCTB/IEHWE [EeUCTBUM B OKpY’Karolled cpefe Ha
OCHOBe 3HaHWUs 1]e/lel yCTOMYMBOIO pPa3BUTHS Ue/i0BeueCTBa;

pacliMpeHue OmbITa [eITeJbHOCTH SKOJIOTMYeCKOW HamnpaB/eHHOCTH Ha
OCHOBe MMeOIIUXCs 3HaHUM 10 (PU3uKe.

EHHOCTH HAYYHOI'0 MMO3HAHUA:

c(hOpMHPOBAaHHOCTb MMPOBO33pEHUSsI, COOTBETCTBYIOILIET0 COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKOM HayKU;

OCO3HaHWe 1[eHHOCTU HAayuYHOU JesiTelbHOCTH, TOTOBHOCTh B Tpoljecce
V3yuyeHus1 (PU3MKU OCYLIECTB/SATh TPOEKTHYID U UCC/Iel0BaTebCKYI0
JlesATe/IbHOCTh UHAUBH/Iya/lbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDI

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe JeiiCTBHs
Bba3oBble jioruvyeckue AefCcTBUS:

CaMOCTOATe/TbHO (D OpMY/IMpOBaTh U aKTyaJU3upoBaTh IpoOsemy,
paccmaTpuBaTh e€é BCeCTOPOHHE;

onpefensTh LieJid AesiTelbHOCTH, 3a/laBaTh IapaMeTpbl U KPUTEPUM UX
JOCTVKEHUSI;

BLISIBJIAITb  3aKOHOMEPHOCTM M TMPOTHUBOpeuUrss B pacCMaTpUBaeMbIX
(bur3uUeCcKuX sIBIeHUSIX;

pa3pabaThiBaTh MJIaH peleHus Mpob/ieMbl C YUETOM aHa/IM3a UMEFOIXCS
MaTepHuabHbIX U HeMaTepUabHbIX PECYPCOB;

BHOCUTb KODDEKTHBBI B [IeSiTe/IbHOCTb, OI[eHWBaTb COOTBETCTBUE
pe3y/bTaToB 1ie/isiM, OLleHUBaTh PUCKU TIOC/Ie[ICTBUM JiesiTeTbHOCTH;
KOODAWHUPOBaTh U BBIMOMHATH paboTy B  YCAOBUSX peabHOrO,
BUPTYabHOTO ¥ KOMOMHMPOBAHHOTO B3aUMOZEUCTBYS;

pa3BUBaTh KpeaTUBHOE MbIIIIJIeHUe MPY PellleHUH )KU3HeHHbBIX TTPo0ieM.

Ba3oBble HCC/Iei0BaTe/TbCKHE IeHCTBHS:

B/Ia/IeTh HayUYHOW TepMHHOJIOTHEH, K/TFOUeBbIMU TOHSATHUSIMH U MeTO/[aMHt
(bu3rMUyecKol HayKu;



BJa/ileTh ~ HaBbIKaMM  y4yeOHO-MCC/IeIOBaTeIbCKOM W TIPOEKTHOM
JesTenbHOCTU B 007acTé (U3MKM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITeJIbHOMY TIOMCKY MeTOZOB pelleHusl 3ajay (PU3nUecKoro
coZilep>KaHusl, NIPUMEHEeHUI0 Pa3/IMYHbIX MeTOJ0B MO3HAHUS;

B/3a/leTb BUJAMU [eSTeJbHOCTA MO TIOJYyUYEeHUI0 HOBOTO 3HaHMS, €ro
VHTeprpeTaLyy, mpeobpa3oBaHUI0 U IPUMEHEHUIO B Pa3/IMUHbIX YueOHbIX
CUTyalusiX, B TOM YHCJie TPU CO3[aHMM y4eOHBIX MPOEKTOB B obsiacTu
(bY3UKY;

BbISIB/ISITh NIPUYMHHO-C/Ie[CTBEHHbIe CBSI3W W aKTyaJU3upoBaTh 3ajauy,
BbIIBUTraTb TUIOTe3y eé pelleHus, HaxOAUTb AapryMeHThbl /s
Jl0Ka3are/ibCTBa CBOUX YTBEP)K[EHHWH, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pellleHus;

aHa/M3UpOBaTh I[IOJIyYeHHble B XOJle peLleHusl 3aZiaud pe3y/IbTaThl,
KPUTHUYECKU OLeHUBAaTh UX J0CTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHUE B
HOBBIX yCJIOBUSAX;

cTaBUTh M (OPMYIMpPOBaTh COOCTBeHHbIe 3ajaud B 00Opa3oBaTebHOM
JesITe/IbHOCTH, B TOM UMCJIe TIPU U3Y4YeHUU (PU3UKY;

[laBaTh OLIEHKY HOBBbIM CUTYaLUsIM, OLIeHUBaTh IPUOOPETEHHBIN OIIBIT;
yMeTb TIepeHOCUTh 3HaHus T0 ¢u3MKe B TIPaKTUUeCKyr 00/acTb
JKU3HeleATe/IbHOCTH;

yMeTb UHTeTPUPOBaTh 3HaHKS U3 Pa3HbIX MpeJMeTHBIX 0b/acTe;
BbI/IBUTaTh HOBbIE U/leH, Mpe/jlaraTb OPUTrMHa/IbHbIE TOAXO0/bI U pelleHus;
CTaBUTH MPOO/IEMBI U 3a/lauy, [OMYCKAOIl1e albTepHaTUBHbIe PelleHMUs .

Pabora c undopmanmeii:

B/a/leTh HaBbIKaMU TOJIyueHusi MHpopMaLuu (U3NUeCKOro COZJeprKaHUs
Y3 VCTOYHMKOB pa3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYLLeCTB/ATh IOMCK,
aHa/Ju3, CACTeMaTH3alMi0 U WHTeprnpeTalyi0 HWH(OpMaLyy pa3/dyHbIX
BU/IOB M ()OPM Tpe/iCTaB/IeHHUs;

OLIeHMBATh JJOCTOBEPHOCTh UH(OPMaLUY;

VCTI0/Ib30BaTh  CpeJCcTBa HH(OPMALMOHHBIX M KOMMYHMKALJMOHHBIX
TEXHOJIOTUA B  pelIeHWM KOTHUTUBHBIX, KOMMYHUKaTUBHBIX U
OpraHu3al[MOHHBIX 3aZiau ¢ coOmoeHneM TpebOBaHU 3PrOHOMUKH,
TeXHUKU 0e30MacHOCTH, TUTHeHbl, pecypcocOepe)keHUs], TPAaBOBbIX U
3THYeCKUX HOPM, HOPM HMH(OpMaLMOHHOM 6e30MacHOCTY;

CO3/1aBaTh TEKCTbI (PU3UUECKOr0 COZiepKaHWsl B pa3/iMuHbIX (hopmarax C
yuéTOM Ha3HaueHUsi WHGOpPMAMU U 1ieJieBOW ayAWTOpUM, BbIOMpast
OINTHMMasbHYIO (POPMY TIpe/CTaBIeHUs U BU3yaIU3aliH.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUS:



OCyIeCTB/ISAITH OOIIleHWe Ha ypokKax GU3MKM YW BO BHEYPOUHOU
JesiTeNTIbHOCTY;

pacrio3HaBaTb TPeAINOChUIKM KOH(IMKTHBIX CUTyallui UM CMsr4aTh
KOH(JIVKTBI;

pa3BEpPHYTO U JIOTUUHO M3/laraTh CBOK TOUKY 3pPEHMs C MCII0/Ib30BaHUEM
SI3bIKOBBIX CPE/ICTB;

MOHMMaTb W WCIO/Jb30BaTh  [pPEUMMYyIecTBa  KOMaHAHOU U
WHAVBU/IyabHON paboThI;

BbIOMpAaTh TeMAaTUKy M MEeTO/[bl COBMECTHBIX AeWCTBUN C YUETOM OOIIMX
VHTEPEeCOB U BO3MOKHOCTEHN Ka)KJ0ro uieHa KOJIJIEKTHUBaA;

NPUHUMAaTh Le/IM COBMECTHOW [IeiTeJlbHOCTH, OpPraHM30BbIBATH U
KOODJIMHMPOBAaTb JEWCTBUSI MO €8 [OCTY)KEHUIO: COCTaB/IATh IUIaH
JefCTBUM, pacTipeie/isiTb POJIA C YYETOM MHEHHH y4aCTHUKOB, 00CY>K/1aTh
pe3yJibTaTbl COBMECTHOM paboThI;

OLIeHMBaThb KauyeCTBO CBOEro BK/aJa U KaK[Oro ydyaCTHHMKA KOMaHJbl B
0011t pe3ysbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

rpejjlaraTh HOBbIE TPOEKTHI, OLIEHWBaTh WAEeU C TO3ULMU HOBU3HBI,
OpUIMHaIbHOCTH, TTPAKTUYECKON 3HAYMMOCTH;

OCYLLECTB/ISITh MO3UTUBHOE CTpaTerMueckoe IIOBeJileHWe B pa3/InYHbIX
CUTyallUsiX,  TIPOSIBASATH  TBOPUECTBO U  BooOpakeHue,  ObITh
VHULIUAaTUBHBIM.

Pery/isaTHBHBIE YHUBepPCa/IbHbIE yueOHbIe AeliCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILeCTBJ/IATb ~ IT03HABATE/IbHYIO  J1eSiTe/IbHOCTb B
obmacti ¢GU3NKKM U aCTPOHOMUMU, BBISBIATH TPOOTEMbI, CTaBUTh U
dbopMypoBaTh COGCTBEHHBIE 3a/1aul;

CaMOCTOSITe/TbHO COCTaBJIATh TJIaH pellleHUs] paCUETHBIX U KaueCTBEeHHbIX
3ajay, TUIaH BBITTOJIHEHUSI TIPAKTUUECKOW pabOThl C YUETOM MMEROIIUXCS
PecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPe/IIOUTeHUIH;

JlaBaTh OLIEHKY HOBBIM CUTYaL[UsIM;

pacIMpsiTb ~ paMKM yuyeOHOro TmpejMeTa Ha OCHOBe  JIMUHBIX
TIpeNOYTeHUH;

JleflaTh OCO3HAHHBLIM BBIOOp, apryMeHTHpPOBaThb ero, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PelleHue;

OLIeHUBaTh TIPUOOPETEHHBIN OTIBIT;

criocoO6cTBOBaTh (DOPMHUPOBAHUIO W TIPOSIBJIEHHIO SPYAULIMM B 00s1acTH
(bH3MKH, TOCTOSIHHO TOBBIIIATHE CBOM 00pa30BaTe/IbHBIA W KYJ/IbTYPHBINA
YPOBEHb.

CaMOKOHTPO/Ib, SMOLMOHA/IbHBIM UHTE//IeKT:



[laBaTh OLIeHKY HOBBbIM CUTYaL[1sIM, BHOCUTb KOPPEKTUBBI B [1eSITE/IbHOCTD,
OLIeHMBAaTb COOTBETCTBUE Pe3y/IbTaTOB LeJIsIM;

B/aZIeTh HaBbIKaMU T[03HAaBaTe/lbHOU pedieKCMd KaK OCO3HaHUS
COBepLIAaeMbIX JE€MCTBUM M MbICUTE/BHBIX MMPOLIECCOB, UX Pe3y/bTaTOB U
OCHOBAHUI;

UCTO/b30BaTh MpUéMbI pedieKCUd [T OLeHKM CUTyaluM, BblOOpa
BEPHOT0 PeLLeHHs;

yMETb OL€eHMBaThb DUCKA M CBOEBPEMEHHO NPUHUMAaTh pelleHusl M0 X
CHWKEHHUIO;

NIPUHMMAaTh MOTHBBI U apryMeHTbl JpPYrMX IpU aHaau3e pe3y/bTaToB
JesiTeNIbHOCTH;

TIPUHUMATD Cebsi, TOHUMasi CBOM HeZIOCTaTKU U IOCTOMHCTBA;

NPUHMMAaTh MOTHBBI U apryMeHTbl JDYTMX [PU aHaau3e pe3ysbTaToB
[esITeJIbHOCTY;

TpU3HaBaTh CBOE TIPABO U MPaBO /IPYTUX Ha OLLIMOKHU.

B mporjecce moCTWKeHUsI JIMYHOCTHBIX Pe3y/IbTaTOB OCBOEHHWs TPOTPaMMbI TI0
bu3MKe s YpOBHSA CpeAHero oOmero o0pa3oBaHUsA Y O0yYaroI[HUXCs

COBepIIIeHCTBYeTCS 9MOL[MOHATbHBIN VHTEeJI/IEKT, TIpe/IToJIaratoIuii
c(hOpMHPOBaHHOCTb:
e (CaMOCO3HaHWs,  BK/IOUAIOIIEr0  CIIOCOOHOCTh ~ TIOHUMATb  CBO@

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

camopery/vpoBaHUsl, BK/IIOUAIOIEr0 CaMOKOHTPOJIb, yMeHUe MPUHHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBeJieHHe, CTIIOCOOHOCTh a/lalTUPOBAThCSA K
IMOLIMOHA/ILHBIM U3MEHEHUSIM U TIPOSIB/ISITh TUOKOCTh, ObITh OTKPBITHIM
HOBOMY;

BHYTPEHHe MOTMBAaLMW, BK/IIOUAIOLLel CTPeMJIEHHE K OCTYIKEHUIO Le/N
U yCIiexy, ONTUMHU3M, UHULIMAaTUBHOCTb, YMeHUe /1eliCTBOBaTh, UCXO/s U3
CBOUX BO3MOXXHOCTEH;

IMIATHUM, BK/IIOUAKOl[ell CMOCOOHOCTh TIOHMMAaTh  SMOLMOHATbHOE
COCTOSIHWE [pYTUX, YUWUThIBaTh €ro TIpU OCYIeCTB/IeHUM 0O0lieHus,
CIOCOOHOCTH K COUYBCTBUIO U COTIEPEKUBAHUIO;

COLIMANbHBIX  HABBIKOB, BKJIIOUAIOIIUMX CIOCOOHOCTH  BBICTpAaWBaTh
OTHOILIEHHSI C JPYTUMHU JIFOAbMH, 3a00TUTBHCS, TIPOSIB/IATE WHTEpPeC |
pa3peliaTb KOHQIUKTHI.

IMTPEAMETHBIE PE3YJIBTATHI



K konily obyuenuss B 10 k1acce TipeMeTHbIe pe3yJ/bTaThl Ha yI/iybaéHHOM
YPOBHE /I0/KHBI OTpakaTh CPOPMHUPOBAHHOCTD y 00YyYarOIIUXCSl YMEeHHUM:

MOHMMAaTh pOJb  (U3UKA B  SKOHOMUUECKOM, TeXHOJIOTMUYeCKOH,
5KOJIOTUYECKOW, COLMaJbHOM W 3THUYEeCKOW cdepax JesTeJbHOCTH
yesioBeKa, POJIb U MeCTo (PM3UKK B COBPEMEHHOW HayuHOM KapTUHe MUDa,
3HaueHHWe OIMCaTebHOM, CHUCTEeMaTHU3UPYIOIel, OOBICHUTE/NLHONH U
MPOTHOCTUYECKOW  (PYHKLMM  (U3MYECKOM TeOopuM — MeXaHHUKH,
MOJIEKYJIIPHOU (PM3WKM U TePMOJWHAMHKH, PO/ib (PU3UUECKOW TeOpHH B
dhopMHpOBaHUU Tpe/ICTaBleHUH 0 pHU3MUeCKOl KapThHe MUPa;

pa3uyaTth yCJIOBUS TPUMEHHMMOCTHM Mojejerd (U3Nueckux Ten U
TpolleccoB (siBJieHWIi): WHepIMa/ibHas CHUCTeMa OTCYéTa, abCOIOTHO
TBEpZIOE Te0, MarepuajbHasi TOYKA, PaBHOYCKODEHHOe [IBW)KeHUe,
cBOOOAHOE TmajeHue, abCOMIOTHO ympyras aedopmaiys, abCOJIOTHO
yrpyroe v abCOJ/IFOTHO HEYTIPYroe CTOJIKHOBEHHs, MO/Ie/TH Ta3a, KUAKOCTU
Y TBEPAOro (KpUCTa/J/IMYecKOro) Tesa, UeaabHbIM Ta3, TOUEUYHbIA 3aps/,
OZIHOPOJHOE 3/IeKTPUYECKOe M0JIe;

pa3nmuuaTh yC/IOBUS (TpaHUIlbl, 00/1aCTH) MPUMEHHUMOCTHA (PU3NIECKUX
3aKOHOB, TIOHMMaTh BceoOIuii xapakTep (yHAaMeHTa/bHbIX 3aKOHOB U
OrpaHUYeHHOCTh MCII0/Ib30BaHMsI YAaCTHBIX 3aKOHOB;

aHa/IM3UpOBaTh U OOBSICHATH MeXaHWUeCKrWe TIpOLleCChl U SIBJIEHUS,
WICTI0/1b3YysI OCHOBHbIE TI0JIOXKEHUSI ¥ 3aKOHbI MeXaHUKU (OTHOCUTEbHOCTh
MeXaHWYeCcKoro ABWXeHUs, (GOpMy/bl KMHEMaTUKU PaBHOYCKOPEHHOIO
JBIDKeHUs], TipeoOpa3oBaHusi ['anusiesi AJii CKOPOCTU U TepeMellleHus],
3akOHbl HBIOTOHA, TIpUHLMIT OTHOCUTe/NLHOCTM ['anunes, 3aKOH
BCEMUPHOT'0 TATOTEeHUs], 3aKOHbI COXPaHEHUsI UMITy/IbCa U MeXaHUUeCKOu
SHEepPTUU, CBs3b PAbOTHI CWIbI C MU3MeHEHHWeM MeXaHW4eCKOW SHepruw,
yCJIOBUSL paBHOBECHs TBEpPAOro Teja), NPU STOM HCIOIb30BaTh
MaTeMaThyecKoe  BbIpaKeHHe 3aKOHOB, yKa3blBaTb  yCJIOBUSA
TIPUMEHUMOCTH (PU3NUeCKUX 3aKOHOB: TIpeoOpa3oBaHuii ['anmuies, BTOporo
U TpeTbero 3akKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUs WMIYyJbCa U
MeXaHWYeCKOW SHepruM, 3aKOHa BCEMUPHOTO TSATOTEHUSsI;

aHaJIM3UPOBaTh U OOBSICHATH TEIIOBbIE MPOLIECCHI U SIBJIEHUS], UCTIOJb3YS
ocHoBHbIe Tm0/I0KeHHsT MKT u 3akoHBI MOMEKY/ISpHOW (U3UKU U
TePMO/JJMHaMUKK (CBs3b [laB/ieHUsI W/eajJlbHOTO ras3a Co CpejHeun
KUHETUYeCKOW SHeprued TeryIoBOTO [BW)KEHUSI M KOHLIeHTpallell ero
MOJIeKYJI, CBSI3b TeMIlepaTypbl BellleCTBa CO CpeJHel KUHeTUUeCKOU
JHepruel TerioBOro ABW)KEHUSI ero YaCTUll, CBSI3b JaBJeHUs U/leaIbHOTO
raza C KOHL[eHTpalMel MOJIEKYJl W €ero TeMIlepaTypOH, YypaBHEHHe
MenpeneeBa—KnaneiipoHa, mnepBbld 3aKOH TEPMOJWHAaMHKH, 3aKOH



COXpaHeHUsI SHePIuM B TEIUIOBBIX MpOLeccax), MpU 3TOM MCII0/Ib30BaTh
MareMaTuyeckoe BbIpa)KeHue 3aKOHOB, YKas3bIBaThb yC/I0BUS
TIPUMEHUMOCTH YpaBHeHUsI MeHzeneeBa—KiianenpoHa;

aHA/IM3UPOBaTh U OOBSICHATH 3JIEKTPUUECKHe SIBJIEHHUS, WCIOb3ys
OCHOBHBIE TIOJIO’KEHUSI M 3aKOHBI 3JIEKTPOJVHAMUKM (3aKOH COXpPaHeHUs!
3/IeKTPUYECKOro 3apsa/a, 3aKO0H KysnoHa, MOTeHLMa/IbHOCTh
3/IeKTPOCTaTUUYECKOr'0 TI0Jif, TIPUHLUII CYIepPro3UL[MU JIeKTPUUeCKUX
roJsieu, TIpU 3TOM yKa3bIBasi YCJOBUS MPUMEHUMOCTU 3akoHa KyJsioHa, a
TakKe TpaKTUUeCKW BaKHble COOTHOLUIEHWs: 3aKOHbl Oma Jjisi ydacTKa
Lend M JJI1 3aMKHYTOM SJIeKTPUUeCKOM Lenu, 3akoH [Dxoyns—/leHua,
nipaBuia Kupxrodga, 3akonsl @apajest A/ 3/1eKTP0oJIn3a);

ONMCHIBaTh (PU3nMUecKue TIPOLIeCChl U SIBJEHUS, WCIO/b3ys BEeJIUUUHBI:
riepemelljeHle, CKOPOCTb, YCKOpeHUe, UMITYJIbC Tejla U CUCTeMbI TeJl, CUJa,
MOMEHT CW/Ibl, JaBjleHue, TIIOTeHL|Ma/JbHasl »>Heprus, KUHeThuecKas
JHeprusi, MexaHudeckasi SHeprus, paboTa CHUbl, I[eHTPOCTPEMHUTEeIbHOe
yCKOpeHUue, Cujla TsSKeCTH, Cula YIPYrocTH, Cula TPeHHUs, MOILLHOCTb,
Heprusi B3aUMOJENUCTBUsA Tefma C 3emiéli BOMM3M €€ TIOBEPXHOCTH,
SHeprusi ynpyrod gedopMaliiv TPY>XWHbI, KOJMUECTBO TeIUIOTHI,
abcosroTHasE TeMIiepaTypa Tesa, paboTta B TepMOAWHAMHKe, BHYTPeHHSS
SHEprusi WuZeaqbHOTO OJHOATOMHOrO rasa, paboTa W/eajbHOTO rasa,
OTHOCHUTE/IbHAs BJIa)XHOCTb Bo3Ayxa, KII[ wugeasbHOro TerioBOro
JIBUTaTeIs; 71eKTpUYecKoe Iojie, Hanps»KEHHOCTD 3JIeKTPUUYeCKOro 10/,
HAaMpsUKEHHOCTh MOJIA TOYEYHOIr'o 3apsia WA 3apsUKeHHOro liapa B
BaKyyme W B [U3JIeKTpUKe, MOTeHLHMaJ 3JIeKTPOCTaTUUeCKOro [0,
pa3sHOCTb  TIOTEeHLMAaJIOB,  J3JIGKTPOABWKYyLLAsd  Cula, CWla  TOKa,
HarpspkeHwe, MOLIHOCTb TOKa, 3JJIeKTpUYeckass EMKOCTb IJIOCKOro
KOH/IeHcaTopa, COIPOTHBJIeHMEe ydyacTKa Liery C [0C/e[0BaTe/IbHbIM U
Trapasiie/ibHbIM COeIMHeHWeM pe3UCTOpPOB, SHeprus 3/1eKTPUYeCcKoro rosis
KOH/IeHCAaTopa;

OOBSICHSITH ~ OCOOEHHOCTH  TIpOTeKaHusi  (U3NYECKUX  sIBJIEHUA:
MexaHUYeCckKoe [BW)KeHue, TeIvioBOoe [BWKeHHWe YacCTUL| BeleCTBa,
TEeryioBoe paBHOBecue, OPOYHOBCKOe [BWKeHue, Auddysusi, vcrapeHue,
KUIIeHUe YU KOHJIeHCallys, T/laB/ieHre U KpUCTasin3aLys, HarlpaBJIeHHOCTh
Tervionepesayy, 3/eKTpU3aLys TeJl, SKBUIIOTeHL[Ua/JIbHOCTb MTOBEPXHOCTU
3apsKeHHOr 0 TPOBO/JHUKA;

MPOBOJUTH UCCJIeIOBAHUE 3aBUCUMOCTH OAHOU (DU3UUECKOU BEJIMUMHBI OT
Jpyrol C  WUCMO/Jb30BaHUEM  TIPSIMBIX  H3MepeHud, TIphu  3TOM
KOHCTPYUPOBaThb YCTAHOBKY, (DUKCHMPOBaTh pe3y/bTaTbl [OTyYEHHOU
3aBUCMMOCTA (U3MUYECKUX BeIWYMH B BUJle TpapUKOB C YYETOM



abCOMIOTHBIX MOTPEITHOCTEe U3MepPeHUH, [ie/ilaTh BHIBO/IbI TI0 pe3yJibTaTaM
YCCrieIOBaHUS;

MIPOBO/IUTb KOCBEHHble u3MepeHHus1 (M3UUeCKUX BeJIUYMH, TMPU 3TOM
BbIOMpATh ONTHUMA/bHBIM MeTO/ U3MepeHUs], OLeHUBAaThb a0COIOTHBIE U
OTHOCHTE/IbHbIe MOTPeLIHOCTU MPSMbIX U KOCBEHHBIX M3MepeHUl;
TIPOBO/IUTh OMBITHI TI0 MPOBEPKe Mpe/JyI0XKEeHHOW TUIoTe3bl: TJIaHUPOBaTh
9KCTMepPUMEeHT, COOUpaTh SKCIepUMeHTaIbHYI0 YCTaHOBKY, aHa/IM3MPOBaTh
TMOJyueHHble pe3y/bTaThl W Jie/laTh BBIBOJ, O CTaTyCe Ipe/ioKeHHOU
TUNOTe3bl;

cobmoaTh TipaBuia 6e301acHOTO Tpy/ia MpU TIPOBeJIeHUM UCC/IeI0BaHUN
B paMKax yueOHOro SKCIepuMeHTa, TpakKTMKymMa U  yueOHO-
WCC/IeJ0BATe/IbCKOM U TIPOEKTHOM [1eATe/IbHOCTM C HCI0J/Ib30BaHUEM
M3MEpUTEe/IbHBIX YCTPONCTB 1 1ab0paTOpHOro 000py0BaHUS;

pellaTb pacyéTHbIE 3alauM C $SIBHO 33JlaHHOM M HESIBHO 3aJlaHHOU
¢dbu3ruecko Mojieslbl0: Ha OCHOBAaHUM aHa/iv3a YCI0BUsS 0OOCHOBBLIBAThH
BbIOOp (u3nueckold Mopenw, OTBedarolel TpeOOBaHUSAM 3ajiauy,
NpUMEHSITb  (DOPMYJIbI, 3aKOHBbI, 3aKOHOMEPDHOCTM U  TIOCTY/aThbl
(Gur3nUecKuX TeOopyud NpPU MCI0JIb30BaHUM MaTeMaTUUueCKuX MeTO/I0B
pelilieHust 3a/ja4, MPOBOJUThL PACUEThl HA OCHOBAHWHY MMEIOLUXCS JaHHbIX,
aHa/IM3UpOBaTh pe3y/bTaTbl U KOPPEKTHPOBATb METO/bl PpeLIeHUs C
YU6TOM T10/y4eHHbIX pe3yJIbTaTOB;

pelllaTh KadeCTBeHHble 3ajauM, TpeOyrolye TIPUMEHeHHsI 3HaHUU U3
pa3HbIX pa3ziesioB Kypca (hDU3MKM, a TaKKe UHTerpalyd 3HaHUW U3 JAPYrux
NpeJMEeTOB eCTeCTBEHHO-HAYYHOr0 I1[MK/a: BbICTPAWBaTh JIOTMUECKYHO
1[eTI0UKY pacCy>k/IeHHUl C OTIOPOM Ha U3yueHHbIe 3aKOHbI, 3aKOHOMEePHOCTH
Y (busrueckue siBjIeHUs;

WCTOJIb30BaTh TeopeTUYecKrue 3HaHUsl [ OObSCHEHHSI OCHOBHBIX
TIPUHIUIIOB PabOThI U3MepUTe/bHBIX MPUOOPOB, TEXHUUECKUX YCTPOWCTB
Y TEXHOJIOTUYECKUX MPOL[eCCOB;

TIPUBOJUTHL TIpMMepbl BK/aZla POCCUMCKMX U 3apyOeXHbIX YUEHbIX-
¢U3MKOB B pa3BUTHe HayKd, B 00BsSICHEHME TMPOLIeCCOB OKPY’Karollero
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHa/IM3UPOBaTh U OLIEHWBATh MTOC/Ie/[CTBHUSI OBITOBOM W TIPOM3BOZCTBEHHOMN
JesiTeNTbHOCTU UesioBeKa, CBSI3aHHOW C (U3MUYEeCKMMHU TIpoLieccamu, C
TIO3ULIUN 3KOJIOTHYeCKON 6e301acHOCTH, MpeCTaBAeH!H O palioHaTbHOM
MIPUPO/IONIOIb30BaHMM, a TaKKe Pa3yMHOM HCIIOJ/Ib30BaHUU JOCTMXKEHU
HayKd W TEeXHOJOTWW [Jid [Ja’ibHeulIlero pas3BUTHS UeJ0BeuecKoro
o0111eCTBa;



TIPUMEHSITb pa3/nuHble CrocoObl paboThl ¢ nHMOpMaLuel (HuU3rUeCcKoro
Cofiep)KaHusi C  HCI0/Ib30BaHHWeM COBPEeMEHHBbIX HH(OPMALMOHHBIX
TeXHOJIOTHM, TIPU 3TOM MWCIO/b30BaTb COBpeMeHHble MH(OpMal[OHHbIE
TEeXHOJIOTUM [IJI1 TIOWMCKa, IepepabOTKu U TpeAbsiBIeHHs YueOHOW U
HayYHO-TIONY/ISIPHOM MH(OPMAaLU, CTPYKTYPUPOBAHUSI U UHTepIIpeTalin
vHbOpMaL[iY, TIOJIyUeHHOW U3 pa3/JWYHbIX HCTOYHUKOB, KPUTUUECKU
aHa/IM3MpoBaTh  TIO/iydyaemMyro  UWHMOpMaI[Mi0 U  OlleHWBaThb  eé
JIOCTOBEPHOCTh KaK Ha OCHOBe HMEHIIMUXCs 3HAaHWM, TaK U Ha OCHOBe
aHa/lM3a UCTOYHUKA WHGOpMAI[UH;

TIPOSIBJISITh OpraHu3alOHHbIe u T03HaBaTe/IbHbIe yMeHUsI
CaMOCTOSITeJTLHOTO ~ TIPUOOpeTeHWs HOBBIX 3HAaHWW B TIpollecce
BBITIOJTHEHUSI TIPOEKTHBIX U yueOHO-HCC/IeJoBaTe/TbCKUX padoT;

paboTatb B TpyIllie C HCIOJHEHHWEM Ppa3/IAYHBIX COLMATBHBIX pOJIeH,
TJIAaHUPOBaTh PaboTy TpyMiibl, pal[MOHAIBLHO pacrpefesisiTh AesTebHOCTDb
B HeCTaH/JapPTHBIX CUTYallUsiX, aZleKBaTHO OLIeHMBAaTh BKJaJ] KaXK/OTO U3
YUaCTHUKOB TPYIIIbI B pellleHre pacCMaTPUBaeMO TTpOOIeMbI;

TIPOSIBJIITE MOTHBALMIO K OyAyIrei mpodecCHoHaIbHOU AeITeTbHOCTH 110
Criela/ibHOCTSIM (hHU3UKO-TeXHUUYeCKOT0 TPOQuIs.

K koHily obyuenusi B 11 Kaacce TipeMeTHbIe pe3yJ/bTaThl Ha yIiybaéHHOM
YPOBHE /I0/KHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YyUarOIIUXCSl YMEHHUM:

MOHUMaTb pOdb (U3UKA B  SKOHOMHYECKOM, TEXHOJIOrMYeCcKou,
COLIMA/IbHOM U 3TUYECKOM Ccepax AesTeJbHOCTH YesIoBeKa, POJib U MeCTO
(GU3MKU B COBPEMEHHOM Hay4yHOM KapTWHe MHUpa, POJb aCTPOHOMHM B
NPAKTUUeCKOM [leiTe/IbHOCTH  YesioBeKa U Jla/IbHeIleM Hay4yHO-
TeXHUYECKOM Da3BUTHH, 3HAYEHUE OMUcaTebHOW, CUCTeMaTU3HPYIOLLe,
OOBSICHUTE/ILHOW M TIPOTHOCTUYECKOW (GYHKLUUN (U3NUeCKON Teopuu —
5/IeKTPOJJMHAMUKH, CleLyaJbHOW TeOPUM OTHOCHUTEeTbHOCTH, KBAaHTOBOM
¢bu3MKy, poab (PU3NUeckoir Teopuu B (POPMMPOBAHUU Tpe/|CTaB/IeHUM O
¢bu3nueckoi KapThHe MUpa, MecTo (hU3NUeCcKol KapTUHbI MUpa B 001ijeM
Py COBPEMEHHBIX eCTeCTBeHHO-HAYUHbIX Npe/ICTaBJIeHUN O TIPUPOJE;
pa3nuuaTh yCJIOBUSI TPUMEHUMOCTH MoJeneid (U3NUecKux Ten U
NIPOLIECCOB  (sIBJIEHMI): OJHOPOJHOE 3JIeKTPUYeCKOoe W  OJHOPOJHOe
MarHUTHOe M0Jisl, TapMOHWYeCcKue KojebaHusl, MaTeMaTH4eCKUM MasiTHUK,
V/lealbHbIA TIPY>KWHHBIA MasTHUK, TapMOHWYeCKVe BOJIHbBI, W/eabHbIN
KosiebaTebHbIN KOHTYP, TOHKast JIMH3a, Mo/Jiesieli aToMa, aTOMHOTO sifipa U
KBaHTOBOMW MO/Ie/IN CBeTa;

pa3nuuaTh ycaoBuUsl (TpaHuLlbl, 00/1aCTH) MPUMEHUMOCTH (PU3NUEeCKUX
3aKOHOB, TIOHMMaTh BCeoOL[uii XapakTep (yHJaMeHTalbHbIX 3aKOHOB U
OrpPaHUYEHHOCTb MCMO/Ib30BaHMS YaCTHBIX 3aKOHOB;



aHa/IM3UPOBaTh M OOBSCHATH 37IeKTPOMAarHWTHBIE TIPOLIECCHI U SIBJIEHUS,
WCTIO/Ib3ysl OCHOBHbIE TIOJIOXKEHUSI W 3aKOHbI 3JIEKTPOAUHAMMKA U
CcrieLuasbHOW ~ TEOPUM  OTHOCUTE/NIBHOCTM  (3aKOH  COXpaHeHust
3JIEKTPUYECKOro  3apszga, cuna Awmmepa, cwina JlopeHua, 3akoH
3/IeKTPOMarHUTHOM ~ WHAYKUMM, TpaBuio  JleHua, cBssp  J3C
CAaMOMH/JYKLIMM B 3JIeMEeHTe 3/eKTPUYeCKOW LieNu CO CKOPOCThEO
VM3MEeHeHus1  CW/Jbl  TOKa,  IMOCTYyJaTbl  CHEeLUaJbHOM  TeOpUH
OTHOCUTEIbHOCTU JWHILTENHA);

aHaJ/IM3UPOBaTh U OOBSICHATH KBAHTOBBIE TIPOLIECCHI U SIBJIEHUS, UCTIONb3YS
TO/IO’KeHUs1  KBAaHTOBOM  (Pu3uKu  (ypaBHeHHMe  OWHILNTeWMHa /s
doToaddekra, TmepBbIM W BTOPOM TOCTy/JaThl bopa, NpUHLMI
COOTHOILIEHUs] Heoripee/iéHHOCTel ['elizeHOepra, 3akOHBI COXpaHEHUS
3apsiJOBOT0 ¥ MaCCOBOT'O UMCe/ W SHEePruM B siIePHbIX peaklUsiX, 3aKOH
PaJM0aKTUBHOIO pacnaza);

ONMCHIBaTh (PU3nUecKre TIPOLIeCChl U SIBJ€HUS, HWCIIO0b3ys BeJUUUHBI:
HarpspKEHHOCTD 3/IEKTPUYECKOTr0 T0JIsA, TTIOTeHLHa 3/1eKTPOCTaTUYeCKOro
MoJisl, pa3HOCTb TOTEHLUA/IOB, 3JIeKTPOABWKYILAsi CUIa, UHAYKLIUS
MarHuUTHOTO TIOJil, MarHUTHbIA TMOTOK, CWia Amrepa, UHAYKTUBHOCTb,
3JIEKTPOJBIDKYILas CUAa CaMOMHAYKLWMW, SHEPrusi MarHWTHOTO MOJist
MPOBOJHUKA C TOKOM, PpEeJATUBUCTCKUN WMITYJIbC, TIO/Hasi 3SHeprus,
9Heprusi TIOKOs CBOOOJHOM YAaCTHIbl, 3HEPTHUs W UMMY/IbC (HOTOHA,
MaCcCOBO€ UMCJIO U 3apsij si/ipa, SHEePIUsi CBSI3U S/1Pa;

OOBSICHSITL ~ OCOOEHHOCTM  TIPOTeKaHusi  (U3WYECKUX  sIBJIeHUi:
371eKTPOMarHuTHas UHAYKLYsI, CAMOUHAYKI[YS, pe30HaHC, UHTep(depeHLIus
BOMH, Judpakuus, JUCTepcusi, T0JHOe BHYTpPeHHee OTpakeHUe,
doTo3nektpuueckuii 3ddexkt (dorosddekT), ambda- U Oera-pacrajipl
s/lep, ramma-usjiyueHue siep, (pusuyeckyve NPUHLUMBI CHEKTPaabHOro
aHasm3a v paboThI J1a3epa;

orpejensTh HarpaB/ieHUWe WHAYKIWA MarHATHOTO MOJisi TPOBOJHUKA C
TOKOM, CUJ/Ibl AMIiepa v CuJibl JIopeHl1ia;

CTpoUTh U300pakeHre, CO3laBaeMoe MJIOCKUM 3epKasioM, TOHKOW JIMH30M,
Y PaCCUUTHIBATh €r0 XapaKTePUCTUKY;

TIPUMEHSITh OCHOBOTIO/Iaratole acCTPOHOMUYeCKHe TIOHSTHSI, TeOpUU U
3aKOHBbI /IIi  aHanu3a W O0bsCHeHUsT (PU3NYECKUX IIPOLIeCCOB,
MIPOUCXOJSIIMX B 3BE37aX, B 3BE3/HBIX CUCTEMAaX, B MeXXrajaKTHUueCKOu
cpefie; ABIKeHUs1 HeOeCHBIX TeJl, SBOJIIOLIMY 3B&3/] U BceneHHO;
MPOBOJIUTh UCC/Ie[JOBaHMEe 3aBUCHMOCTEN (PU3NUYECKUX BeJUUUH C
WCIO/Ib30BaHWEM TIPSIMbIX M3MepeHHH, NpU 3TOM KOHCTPYMPOBAaTh
YCTaHOBKY, (PUKCHMpOBaTh pe3y/bTaTbl IIOJIyYEHHOW 3aBUCUMOCTH



bu3nuecKux BeMUMH B BUjJe TpadUKoB C YYETOM abOCOMFOTHBIX
TOTPeIIHOCTed  W3MepeHui, [leflaTb  BBIBOABI 1O  pe3ysbTaTaM
WCCITeJOBaHMS;

TIPOBO/INTh KOCBEHHbIe u3MepeHus1 (U3MUeCKUX BEeIUYWH, TMPH ITOM
BbIOMpaTh ONTUMAJIBLHBIA METOJ, W3MepeHUsi, OLleHWBaTh abCOMIOTHBIE U
OTHOCHTeJTbHbIE TTOTPEIHOCTU TIPSIMBIX U KOCBEHHBIX W3MepeHUi;
TIPOBO/IUTD OTIBITHI 110 TIPOBEPKE TIPe/I0KEHHON TUITOTe3bl: IJIaHUPOBATh
9KCTIEPUMEHT, COOUpaTh SKCIIePUMEHTATbHYI0 YCTaHOBKY, aHAaTM3UPOBaTh
ToJlyuyeHHble pe3yJ/bTaThl W JieJlaTh BBIBOJ, O CTaTycCe TIpeI0yKeHHOU
TUTIOTe3bI;

OIMMCBHIBAaTh METO/IbI TIOJTYUeHHUS] HAYYHBIX aCTPOHOMHUECKUX 3HAHHUM;
cobmoaTh TIpaBWia 6e301MacHOTO TpYy/la TIPU TIPOBEIeHUM UCC/IeI0BaHUH
B paMKax yuyeOHOro 9SKCIIepUMEHTa, IMpakKTMKymMa U  y4eOHO-
WCC/IeJOBaTe/IbCKOM U TIPOEKTHOM [leATeNTbHOCTH C HCII0J/Ib30BaHUEM
M3MepUTe/IbHBIX YCTPOUCTB U labopaTOpHOT0 0060py/I0BaHNSI;

pelllaTh pacuéTHble 3aJaud C $BHO 3a/laHHOM U HesBHO 3aZlaHHOMN
¢bu3MuecKor MoOZie/ibl0: Ha OCHOBAaHWM aHalu3a YCAOBUS BbIOMpATh
dbusnueckre Mo/, OTBedarllde TpeOOBaHUSAM 3aJaud, MPUMEHSITh
dopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTY/IaThl (PU3NUECKUX TEOpHI
IIPU  WCIOMBb30BAaHUM MaTeMaTUYeCKUX METOZIOB peIlleHus  3ajad,
TIPOBO/IUTH PACUéThl HA OCHOBAHUM MMEIOIUXCS JaHHBIX, aHA/TM3UPOBATh
pe3yJibTaTbl U KOPPEKTHPOBATb METO/IbI PellleHUs] C YUETOM T0/TyUeHHBIX
pe3y/IbTaToB;

pelllaTh KadyeCTBEeHHbIe 3a/aud, TpeOyromye IIPUMEHeHHsI 3HaHUU W3
pa3HBIX pa3ZiesioB Kypca (PU3MKH, a TakKe MHTerpaliiy 3HaHUM U3 APYTUX
TIpeIMEeTOB eCTeCTBeHHO-HAayYHOr'0 I[MK/a: BbICTPAWBaThb JIOTUUECKYHO
I[ETIOUKY PacCy>KJeHUM C OTIOPOM Ha W3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH
U U3UecKre siBJIeHUS;

WCTIO/Tb30BaTh TeopeTUYecKrWe 3HaHUS [ OObSICHeHWs OCHOBHBIX
TIPUHLIUTIOB PabOoThl M3MepUTe/bHBIX NMPUOOPOB, TEXHUUECKUX YCTPOWCTB
Y TEXHOJIOTHYECKHUX TTPOLIeCCOB;

TIPUBOJUTL TIPUMEpPhI BK/IaZla POCCUMCKMX U 3apyOeXHBIX YUEHBIX-
GU3MKOB B pa3BUTHe HayKd, B 0OBsSICHEHHE TIPOIIeCCOB OKPY’KalOII[ero
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTH;

aHa/IM3UPOBATh W OLIEHUBATD ITOC/Ie/[CTBHUSI OBITOBOM W TIPOM3BOZCTBEHHOMN
JesiTe/IbHOCTU  UesioBeKa, CBSI3aHHOM C  (M3MUeCKUMHU TIPOI[eCCaMH, C
TTO3ULIUN SKOJIOTUUECKOI 0e301acHOCTH, MPeCTaBAeHHH O paliOHaIbHOM
TIPUPO/IOTIOB30BaHNM, A TaK’Ke Pa3yMHOM HCIIO/Ib30BaHUU AOCTHXKeHUN



HayKM U TEeXHOJOTWWA [y [a/ibHelIlero pasBUTHSI 4Ye/I0BeueCKOro
o0111eCTBa;

TIPUMEHSITb pa3/MuHble Crocobbl paboTel ¢ MHpoOpMaluel (GrU3rUecKoro
COZiep)KaHusi C HCI0/Ib30BaHWEM COBPEMEHHbIX HH(OPMAaLMOHHBIX
TEXHOJIOTUW, TIPU 3TOM MCIO/b30BaThb COBPEMeHHble HWH(OPMAalOHHbIe
TEXHOJIOTUM /ISl TIOMCKA, IepepaboTKu U Tpe[bsiBieHus yueOHOM U
HayYHO-TIOMY/ISIPHOM MH(OPMaLUK, CTPYKTYPUPOBaHUSI U MHTepIipeTaLyn
vHbOpMaLMy, TI0JIyUeHHOM U3 pa3/IMYHbIX MCTOYHUKOB, KPUTUUECKU
aHa/lM3UpOBaTh  MOAy4yaemMyr0 MHQOpPMALMI0O M  OLleHMBaTh  eé
[IOCTOBEDHOCTh KaK Ha OCHOBe MMEIOIIMXCSl 3HAaHWM, TaK M Ha OCHOBe
aHaM3a UCTOYHMKA UH(POPMaLIUH;

TIPOSIBJISITh OpraHu3alOHHbIe " N03HaBaTe/bHbIE yMeHUs
CaMOCTOSITE/ILHOTO ~ TPUOOpeTeHWsT HOBbIX 3HAHMN B  Mpoliecce
BBITOJIHEHUSI IPOEKTHBIX U yueOHO-KCCejoBaTeNbCKUX paboT;

paboTaTb B TpyIilie C HWCIOJHEHWEM Ppa3/MyHbIX COLMAIbHBIX pOJIeH,
TJIaHUPOBaTh PabOTy TPyMIIbl, paliMOHATBLHO PACIIPeJesisiTh [esiTe/IbHOCTh
B HECTaHJapTHbIX CUTyallUsX, a/leKBaTHO OLIEHMBATh BKJaJ, KaXKJOro U3
YyUaCTHHKOB TPYIIIIbI B pellleHre paccMaTpuBaeMoii Mpo0ieMsl;

TIPOSIBJISITH MOTHBALMIO K OyAyiieil mpodeccuoHaabHON AesaTeTbHOCTH 110
CHeLMaTbHOCTAM (PU3UKO-TeXHUUeCKOT0 Mpogus.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 K/TACC
KomuecTBo yacoB JJIEKTPOHHbIE
No HanMeHoBaHMe pa3/ie/ioB U TeM (iudposBbie)
KonTpo/sibHbie | IIpakTHyecku
n/n NporpamMMsbI Bcero oOpa3oBare/bHbIE
paboThI e paboTsI
pecypchl
Pa3gen 1. HAYUYHBIV METO/I IIO3HAHWSI ITPYPO/IBI
1.1 HayuHb1ii MeTO/, TO3HaHUS TPUPO/bLI 6
Wtoro no pa3peny 6
Pa3zpen 2. MEXAHHUKA
2.1 Kunematuka 10 1
2.2 JvHamMmuka 10
2.3 Craruka TBEpOro Tesna 5 1
2.4 3aKOHbI COXPaHEHUsI B MEXaHUKe 10 1
Wtoro no pa3peny 35

Paszpen 3. MOJIEKYJ/IAPHASA ®U3UKA 1 TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKY/IIPHOKUHETUUECKON TEOPUU 15 1
3.2 TepmoauHamuKa. TenioBbie MalllvHbI 20 1
33 ArperartHble coCcTOsIHUA BelrjecTBa. da3oBble 14 1
repexo/sl
Wtoro no pa3peny 49
Paspen 4. JIEKTPOJJMUHAMUKA
4.1 DJIeKTpUYecKoe 1oJjie 24 1




4.2 ITocTOSIHHBIN /1€KTPUUYECKUN TOK 24
4.3 TOKM B pas/IMuHbIX Cpefax 6
Wtoro no paszeny 54
Pasgen 5. DU3NUYECKUN ITIPAKTUKYM
5.1 duU3nUeCcKuil MpakTUKyM 16 16
Wtoro no pa3zpeny 16
PesepBHOe Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 K/TACC

KosinuecTBo yacos J/IeKTPOHHbIE
HaunmMeHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/m KontpoabHblie | TIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/bHbIE
paboThI paboThI
pecypchbl
Pazpgen 1. JJIEKTPOJUHAMUKA
1.1 MaruuTtHoe moJie 14
1.2 OJIeKTpPOMarHuTHast UHAYKLWS 13 1
Wtoro no pa3peny 27
Pazgen 2. KOJIEBAHUSA U BOJ/IHBI
21 MexaHnueckue KoieOaHUs 10
2.2 OneKTpoOMarHUTHbIE KojebaHus 15
53 MexaHryecKue U 371IeKTpOMarHUTHbIE 10 1
BOJTHBI
2.4 Onrtuka 25 1
Wroro no pasgeny 60

Pa3gen 3. OCHOBBI CIIEIIAJTIbHON TEOPUN OTHOCUTE/IbHOCTH

3.1 Ocnosel CTO 5 1
Wroro nio pa3geny 5
Paszpen 4. KBAHTOBAS ®U3NKA

4.1 KoprycKynsipHO-BO/THOBOM Jlyanv3m 15

4.2 ®du3uKa aToma 5

4.3 ®u3rKa aTOMHOIO0 fi/ipa U 371eMeHTapHbIX 5




YaCTHI]

Wtoro no pa3speny

25

Paszpen 5. 9JIEMEHTBI ACTPOHOMMHN 1 ACTPOPU3UKH

5.1 O/ieMeHTbI aCTPOHOMUM U aCTPO(U3UKU 12
Wtoro no paspeny 12
Pa3zgen 6. PU3NUYECKUHN ITPAKTUKYM
6.1 dusnyecKuii MpakTUKyM 16 16
Wroro no paspeny 16
Pa3pen 7. OBOBIIAROIIEE ITIOBTOPEHUE
CucremaTH3als ¥ 0000I1IeHMe
71 TIpeIMeTHOI0 COZlep>KaHUs U OIbITa 15
’ JiesITeIbHOCTH, IPUOOPEeTEHHOTO TIPU
r3yyeHuu Kypca ¢usuku 10 — 11 kmaccos
Wtoro no pasgeny 15
Pe3epBHOe Bpemsi 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16







ITOYPOUHOE IVNTAHUPOBAHUE
10 KNTIACC

KonuuecTBo uacoB J/IeKTPOHHbIEe
No Aara nudpoBbie
wn Tema ypoka Beero KonTposbHble | IIpakTHuyeckue | H3YyUE€HH o6pasoBaTe/bHbIE
paboThI paboTbI A pecypeni
1 dusuka — pyHAaMeHTaTbHas HayKa o 1 0 0
Npupoze.
5 HayuHbIi1 MeTo/1 1T03HaHUSI U MEeTO/Ibl 1 0 0
WCCe/JOBaHUs PU3NUeCKUX SIBJIEHUN
OKCIIepUMeHT 1 Teopusi B Tpoliecce
3 Mo3HaHUsA NpyUposl. HabsmogeHue u 1 0 0
9KCIIepUMEHT B (pU3rKe
4 Crioco6b1 n3MepeHUs: GU3NUeCKUX BeJTUUMH 1 0 0
A6comoTHasi 1 OTHOCUTe/bHas
5 MOTPELHOCTU U3MepeHul (PU3NYecKux 1 0 0
BeJTMYUH
MogenupoBaHue B ¢pusrke. Ponb 1 MecTo
6 ¢u3uKy B pOPMHUPOBAHUM COBPEMEHHOM 1 0 0
Hay4yHOU KapTHUHBI MUPa, B IPaKTUUeCKOM
JlesITeJIbHOCTH JIFoZei
Mexanuueckoe gBrxenue. Cucrema
7 orcueTta. OTHOCUTEIBHOCTb MEXaHUYEeCKOr0 1 0 0

nBokenust. [Ipsimast 1 obpaTHast 3a/jauu
MeXaHUKU




Paguyc-BeKTOp MaTeprasbHOW TOUKH, ero
TPOeKL[MY Ha OCU KOOpAUuHAT. TpaeKTopusl.
[Tepememenve. CkopocTh. IX mpoeKLyu Ha
OCHU KOOpAUHAT

PaBHOMepHOE HpHMOHHHEﬁHOG ABH)KeHHe.
Fpa(i)I/I‘-IECKOE OIMrCaHre pdBHOMEPHOI'O
HpﬁMOJ’IHHEﬁHOFO ABH)XKeHUA

10

CrnoxxeHue nepeMelLeHUH U CKOPOCTE.
Permenue 3aau

11

HepaBHoMepHoOe BrKeHUe. MIrHOBeHHast
CKOpOCTb. Y cKopeHue. [IpsiMmoniiHeiiHOe
J\BIDKEHHe C TIOCTOSIHHBIM yCKOpeHHeM

12

I'pacdryeckoe omucanue MpsSIMOIMHEIHOTO
JBIKEHUSI C TIOCTOSTHHBIM YCKOpeHUeM

13

CBobOojHOe TiafieHre. Y CKopeHue
cBOOOIHOTO Ta/IeHHs1. 3aBUCUMOCTh
KOOp/IMHAT, CKOPOCTH, YCKOPEHUS OT
BpeMeHU U UX rpaduku

14

[BmwKeHue Tena, OPOIIEHHOTO TI0/, YTJIOM K
TOPU30HTY

15

KpuBonuHeliHoe ABWwKeHUe. [IBr>KeHe 110
OKPY’>KHOCTH. YTJIOBasi U JIMHelHast
ckopocTs. [lepuop 1 yacToTa.
LleHTpOCTpEMUTE/IEHOE U TI0JTHOE
yCKOpeHue

16

KonTposbHas pabora Nel mo Teme
"Kunemaruka'.

17

[TepBbiii 3akoH HbtoTOHA. MIHepiinaibHbIe




cucteMbl oTcuéTta. [TpuHLMn
oTHOCcHUTeNbHOCTU ["anunes.
HeunHepuianbHble CUCTEMBbI OTCUETA

18

Cuna. PaBHOgelicTBYO1Las cusia. Bropoi
3ak0oH HeroToHa. Macca

19

BsaumogeiictBue Ten. TpeTuii 3akoH
HeroToHa

20

[TpuHyun cyneprnosunuu cuil. PelieHue
3a/la4 Ha IIpUMeHeHre 3aKOHOB HbroToHa

21

3aKOH BCEMHDHOTO TATOTEHMUS.
OKBHBa/IeHTHOCTh IPaBUTAIIMIOHHOMN U
HMHEePTHOMW MacChl

22

Cuia TsDKeCTH U yCKopeHre cBo60HOTO
TaJieHust

23

,Z[BI/I)KeHI/Ie HeOeCHBIX TesT U UX
HNCKYCCTBEHHBIX CITYTHHUKOB. HepBaH
KOCMHUYeCKasd CKOPOCTE. 3aKOHBbI Kermepa

24

Cwuiia ynpyrocrtu. 3akoH I'yka. Bec Tesna

25

Cuia Tpenus. IIpupoza v BUZIbI CUJT TPEHUS.

[IBr>KeHue B )KUKOCTU U rase C yuéToM
CWJIbI CONIPOTUB/IEHNS CPeJibl

26

Hasmenue. ['ugpocTatnueckoe JjaBjeHuye.
Cuna Apxumeja

27

ABCOMIOTHO TBEP/I0e TeJo.
[MTocTynaresnsHOE U BpalllaTe/bHOEe
JBYDKEHUEe TBEP/OT0 Tefla

28

MoMeHT CHJIbl OTHOCUTEIBHO OCH




BpalleHus. [11e4o cusbl.

29

CrnoxxeHue CUI, IPUIOXKEHHBIX K TBEPJOMY
Tesy. LleHTp TsbKeCTH Tesa. Y CJIoBUS
paBHOBeCHs TBep/|0ro Tesa. Buzbl
paBHOBeCHs

30

Pemmenue 3a1au

31

KonTposibHast pabora Ne2 mo Teme
" InHamuka. CTaTMKa TBep/0ro
Tesa'".

32

Nmnynbc MaTepuasibHOW TOUKH, CUCTEMBI
MarepuanbHbIX Touek. LleHTp Macc
CUCTeMbI MaTepUaibHbIX TOUeK. TeopeMa o
[IBIDKEHUH LIeHTpa Macc

33

VIMnyibC CHITBI ¥ U3MEHEeHHe UMITY/IbCa
Tesa. 3aKOH COXPaHeHHsI UMITYJTbCa.
PeakTHBHOE /IBWKEHHE

34

MoMeHT uMITy/IbCa MaTepyuaJbHOM TOUKU.
IIpencraBneHue o CoxpaHeHUH MOMEHTa
VIMITyJIbCa B LJeHTpasbHbIX MOJIAX

35

Pemtenne 3amau

36

PaboTa cubl Ha MaJioM ¥ Ha KOHEUHOM
repemeitrieHuu. I'pacdrueckoe
Tripe/icTaB/ieHre paboThl CHJIbL. MOIIHOCTD
CHJTBI

37

Kunernueckasi sHeprus. Teopema 00
V3MeHeHNH KWHeTUYeCKOW SHepruu
MaTrepuaabHOU TOUKH




38

HOTEHLII/I&U'IBHBIE W HeIl1oTeHL1a/IbHEIe
CHUJIBI. HOTGHL[I/IEU'IBH&IH SHeprus. BTOP&IH
KOCMHUYeCKasd CKOPOCTb

39

TpeTbst KOCMUYecKasi CKOPOCTb. CBsi3b
paboThI HeMoTeHLMAMbHBIX CUJI C
V3MeHeHeM MeXaHU4YeCKOW SHepruu
CUCTeMBbI TeJl. 3aKOH COXPaHeHUsI
MeXaHU4eCKOU SHepruu

40

Ynpyrue u Heynpyruve CTOJKHOBEHHUSI.
YpaBHenue bepHynu A/ ueaabHOM
JKUJKOCTH

41

KoHTpo/ibHast padoTaNe3 mo Teme
"3aKOHBI COXpaHeHUA B
MexaHuke'".

42

PasBuTHeE TIpe/icTaB/IeHU O TIPUPO/e
Ter1oTel. OcHoBHEIe 1To0kKeHuss MKT.
Ouddysusi. BpoyHOBCKOe JBU)KeHUe

43

CrpoeHue ra3000pa3HbIX, )KUJKUX U
TBepJbIX Tesl. XapakTep ABWKeHUs U
B3aUMO/IeMCTBUS YaCTUL] BelljeCcTBa

44

Macca v pa3amepsl MOJIeKyJ1 (AaTOMOB).
Komnuecto BerjectBa. [TocTosiHHas
Agorazapo

45

Temneparypa. TerioBoe paBHOBecue.
[MTxkana Henbcus

46

Pemrenne 3amau

47

WpeanbHbli ra3. I'a30Bbie 3aKOHBI




48

YpaBHeHue MeHjeneeBa-KamnelipoHa.
PerieHue 3aau

49

A6comoTHasi Temriepatypa. 3aKoH
HaneToHa

50

MBOHPOL{ECCH B Hea/JIbHOM rase C
IMMOCTOAHHBIM KOJIMYeCTBOM BeIljeCTBa

51

I'padrueckoe ripesicTaBaeHUe
M30IIPOLIeCCOB: U30TepMa, U30X0Pa,
n3obapa

52

OcHoBHoOe ypaBHeHHe MKT

53

Perienue 3azau

54

CBs13b abCOMIOTHOM TemriepaTypbl
TePMOAMHAMUUECKOU CUCTEMBI CO CpeJiHer
KUHETUYeCKOU SHepruei mocTyrnareabHOro
TeIJIOBOT'O /IBM)KEHUS e YaCTHI]

55

O06o011IeHMEe ¥ CUCTeMaTH3alHsl 3HaHUH 110
teme "OcHoBbl MKT"

56

KonTtposibHast padota Ned4 mo Teme
"OcnoBbl MKT".

57

TepmogrHaMHUueckas cucreMa. 3ajjaHue
BHEILIHUX yc/10BuM Ay T[] cucteMsl.
BHeliHve v BHyTpeHHYe MapaMeTphbl.
[TapameTtpel T/l cucTeMbl Kak cpefHue
3HaUeHUs BEJIMUMH, OMMCHIBAIOIIMX €€ Ha
MUKPOCKOITUYeCKOM YPOBHE

58

MO,Z[GJ'H: naeajibHOIo ra3a B
TeEPMOJWHAMUKE. Ycnorus MPpUMEHUMOCTHU




3TOM MOZienu

59

Hynesoe Hauano TepMOAMHAMUKU.
CamoripousBoJibHas pesakcauys T/
CUCTEeMBI K TEIJIOBOMY PaBHOBECHIO

60

YpaBHeHre MenzieneeBa-Knanelipona u
BbIp&)KeHMe [/1s1 BHYTPEeHHel SHepruu

61

BripakeHue /7151 BHyTpeHHel SHepruu
OJJHOATOMHOT'0 U/leaslbHOro rasa.
KBasucraTuueckue 1 HecTaTUUeCKUe
TIPOLIECCHI

62

OnemeHTapHasi paboTa B TePMOJUHAMHUKE.
Berunicnenue paboTsl o rpaduKy nporecca
Ha pV-auarpamme

63

Terutorepejaua Kak crioco0 U3MeHeHUst
BHyTpeHHel sHepruu T/I cuctembl 6e3
coBepIIieHUsT paboThI

64

Tennonepesaua Kak crnocob n3MeHeHUs
BHyTpeHHel sHeprun T/ cuctemMel 6e3
CcoBepIIeHUst paboTbl

65

KomuecTBo Tennotel. TennoémMKoCTh Tena.
Y nenbHasi U MOJIsSIpHasi TETMJI0EMKOCTU
Bell|eCTBa. Y /ie/bHasl TerioTa CroOpaHust
TOTUIUBA

66

KoHBek1ys, TernaonpoBOAHOCTb, U3/Ty4YeHHe

67

PacuéT Ko/mMuecTBa TenioThl IpU
Tervionepesaue

68

[TonsiTvie 06 aguabaTHOM Mpoliecce.
[TepBbIii 3aKOH TEPMOJUHAMUKHU




69

KonryecTBo TeruioThl v paboTa Kak Mephbl
v3MeHeHUs1 BHyTpeHHel sHepruu T/1
CUCTeMBI

70

BTopoii 3aK0H TepMO/JMHaMUKK [1/1s1
pPaBHOBECHBIX U HepaBHOBECHbIX
ripoijeccoB. HeobpaTMMOCTh TIPUPOHBIX
TMpPOL{eCCOB

71

HpI/IHL[I/IHbI AEﬁCTBHH TeIvIOBBIX MAIIIMH.
KII

72

MakcumanbHoe 3Hauenue KII/I. Liukn
Kapuo

73

PerieHue 3agau

74

JKoJiIoThYecKUe acreKThbl UCTI0/Ib30BaHUS
TeT/IOBBIX ABUTaTesield. TeroBoe
3arpsi3HeHHe OKpy»Katolllel cpe/ibl

75

Perienue 3agau

76

O06o011IeHMe ¥ CUCTeMaTH3alvsl 3HaHUH 110
TeMe "TepMmogrHamuKa. TerioBbie
MallUHbI"

77

KonTtposibHast padora Ne5 mo Teme
"Tepmogunamuka. TerioBbie
MallUHbI" .

78

[Tapoobpa3oBaHye ¥ KOHZEHCALIHSI.
VicnapeHue u KureHve. Y ieyibHasi TeIUioTa
rapoo6pa3oBaHUs

79

HaCbIH_IEHHLIe M HEHACBIIEHHBIE T1aphbI.
KauecTBeHHast 3aBHCUMOCTD IJIOTHOCTU U




JlaB/IeHUs] HaChILLEHHOT O 11apa OT
TeMIepaTyphbl, UX HE3aBUCUMOCTD OT
00bEMa HACBILLEHHOTO Mapa. 3aBUCUMOCTh
TeMIepaTypbl KUTIEHUs OT JlaB/ieHus B
JKUAKOCTH

BnakHoCTb Bo3yxa. AGCOMOTHAs 1

80 OTHOCHUTE/IbHAas B/IaXKHOCTh

81 Permenue 3a/1au
TBéppoe Teno. Kpucranmmyeckue u

82 amop@Hble Tes1a. AHU30TPOMNUSI CBOWCTB
KPUCTAJJIOB

83 ITnaBsieHve ¥ KpucTa/yusanys. Y genbHast
TeruioTa riaBieHusi. Cyomumariyst
Hedopmaiiuu TBEpAOro Tena. PacTsykeHue 1

84 okatue. Casur. Mopysib FOura. [1pegen
ynpyrux gedopmaiiuii
TernoBoe paciMpeHUe XUJKOCTel U

85 TBEDPABIX Te/l. AHTaDMOHM3M TeTJIOBBIX
KosiebaHMI YacTHL] BelllecTBa

86 [TpeobGpa3oBaHue 3HEPrUM B (ha30BbIX
repexozax

87 YpaBHeHHe TeryioBoro OamaHca

88 Perienue 3anau
[ToBepxHOCTHOe HaTsDKeHUe. KanuispHble

89 siB/ieHus1. [laByieHue 1o, UCKpYBJIEHHOU
TOBEPXHOCTBIO XXUAKOCTU. PopMyia
Jlarutaca

90 O06o006111eHMe ¥ cUCTeMaTH3allys 3HaHUM T10




TeMe "ArperaTHble COCTOSIHUS BelleCTBa.
@dazoBblie nepexobl"”

91

KonTposbHas pabora Ne6 mo Teme
"ArperaTHble COCTOSIHHUS
BelecrBa. @a3oBbie nnepexoanl’.

92

OreKTpr3aLys Tesl U eé NPOsIB/IeHMUs.
OneKTpuyeckuy 3apsz. IBa Buja
9JIeKTPUUeCKUX 3apsoB. [IpoBoAHUKY,
[3JIEKTPUKHU U TIOJTYTIPOBOJHUKHA

93

OnemMeHTapHbBINA 371eKTPUUeCcKUl 3apsi/.
3aKOH COXpaHEeHUs 3/IeKTPUUYECKOTO 3apsifia

94

B3aumopetictBue 3apsizioB. ToueuHbie
3apsifibl. 3akoH KysoHa

95

Permenue 3a1au

96

OnekTprueckoe rose. Ero fericteue Ha
3/1eKTpUUeCKue 3apsijbl

97

HanpspkéHHOCTB 371eKTpUYeCcKOro IoJis.
[Tpo6HbIit 3apsi. JIMHUM HANPSPKEHHOCTH
371eKTpUuUeckoro nojsa. OgHoposHoe
3/IeKTpUYeCKoe ToJ1e

98

[ToTeHLIMATBLHOCTD 3/1EKTPOCTAaTUYECKOTO
nosisi. Pa3HOCTh MOTEHLUAJIOB U
HaTpsKeHre

99

HOTEHLII/Ia]'IbHaH SHeprus 3aps/ia B
3JIEKTPOCTATHUYECKOM II0JIE. HOTGHU"I/IEIJI
3JIEKTPOCTATHYECKOI'O I0JId

100

CBs3b HaHpH)KéHHOCTI/I oJid U pa3HOCTH




MOTEHLWAJIOB AJId 3JIEKTPOCTATHUYECKOI'O
I10JIA

101

[TpUHLUIT CyTIepIIO3UI[UH 3/IEKTPUUeCKUX
oJiei

102

Permmenue 3aau

103

ITone ToueuHoro 3apsza. [lose paBHOMepHO
3apspKeHHOM cephl

104

[ToJie paBHOMEPHO 3apsDKEHHOTO 0 00BEMY
1iapa. [Tosie paBHOMEpPHO 3apsHKEHHOM
0eCKOHeUYHOI TVI0OCKOCTU

105

[TpoBOAHUKY B 3/1EKTPOCTAaTUUECKOM TI0JIE.
YcioBue paBHOBecusi 3apsifioB

106

,Z[I/IS]'IEKTPI/IKI/I U T10JIYTIDOBOJAHHKHU B
3JIEKTPOCTATHYECKOM I10J1€

107

Kongencarop. 5/1eKTpOEMKOCTh
KOH/IeHCaTopa. DJIeKTPOEMKOCTD I/IOCKOTO
KOH/IeHcaTopa

108

[NapannenbHOe coefHEeHHE KOH/|EHCaTOPOB

109

[TocnieoBaTensHOE CoeIUHEHHE
KOHZIEHCaTOpOB

110

OHeprus 3apsbkeHHOT0 KOHJieHcaTopa

111

Permenue 3a1au

112

[IBr>KeHuMe 3apsKeHHOW YaCTHLIbI B
OJJHOPOZHOM 3/7IeEKTPUUECKOM I10J1e

113

PerieHue 3agau

114

O06o006111eHMe ¥ cUCTeMaTH3allys 3HaHU T10
TeMe "DneKTpruueckoe mnosie"




KonTpo/ibHasi pabora Ne7 no Teme

Ho " J/ieKTpUUeckKoe moJie'".
Cuna Toka. [TocTossHHBIV TOK. Y C/I0BUS

116 CyLL|eCTBOBaHUS ITOCTOSIHHOT'O
3JIEKTPUUECKOr0 TOKa

117 Wcrounrku Toka. Harpsokenve u 31C

118 3akoH Oma fj1g yyacTKa LierH.
O/eKTpruYecKoe COIpOTUB/IEHUE
3aBUCUMOCTb COTIPOTUBJ/IEHUS] OJJHOPOJHOT O

119 MPOBOJHUKA OT ero AJIMHbI U II0LaAu
TIOTEePeYHOr0 CeueHust

120 Y jenpHOe COMpOTUB/IEHKE BellecTBa.
Permenue 3a/1au

121 [TocnenoBarensHOE, NapasienbHOe,
CMelIaHHOe COeJMHeHre TTPOBOJHUKOB

122 PacuéT pa3BeTB/NIEHHBIX 3/IEKTPUYECKUX
terneii. [IpaBunia Kupxroda

123 Pemtenue 3anau

124 PaboTa 3/1eKTpUUecKoro Toka. 3aKoH
Ixoyns —JleHna

125 Permmenne 3a1au
MOIIHOCTB 371eKTPUYEeCKOro TOKa.

126 TenyioBasi MOITHOCTH, BbIJle/isieMast Ha
pesucTope

127 Perienue 3anau

128 3/1C v BHyTpeHHee COIPOTUB/IEHNE

HCTOYHHMKA TOKaA




3akoH Oma Ai/1s1 TT0/THOM (3aMKHYTOM)

129 N 1 0 0
3J1eKTPUUECKOU Lieru

130 Perienue 3amau 1 0 0

131 MOoILHOCTb UCTOYHUKA TOKA 1 0 0

132 KopoTkoe 3aMbikaHue 1 0 0

133 KonpeHcaTop B 1jeru NOCTOSHHOTO TOKa 1 0 0

134 Perienue 3amau 1 0 0

135 Peluenue 3aAaIU1 1o T"eMe "TTocTosTHHBIN 1 0 0
3JIEKTPUYECKUU TOK

136 Perrenue 3a,qai1 o T"eMe "TTocTOSIHHBIM 1 0 0
3J1eKTPUUECKUM TOK

137 Perienuve 3a,qatul o T"eMe "TTocTOSIHHBIM 1 0 0
3/1eKTPUUECKUH TOK

138 O06o006111eHMe ¥ cUCTeMaTH3allys 3HaHUM T10 1 0 0
Teme "[10CTOSIHHBIN 371eKTpUYeCcKuil TOK"
KonTposbHas pabora Ne8 mo Teme

139 "I10CTOAHHBIN 3/IEKTPUYECKUHN 1 1 0
TOK".
OneKTpruyeckast MPOBOJAUMOCTb Pa3/IMYHbIX

140 BellleCTB. DJIEKTPUUeCKUM TOK B MeTaJljlax. 1 0 0
CBepxmpoBOAMMOCTb
OneKTpUYeCcKrii TOK B pacTBOpax U

141 pacryiaBax 3/IeKTpoJMToB. 3akoHbl dapajes 1 0 0
JI/1S1 57IeKTPO/IU3a

142 OneKTpyUuyecKui TOK B rasax. [1nasma 1

143 ONeKTpUYecKui TOK B BaKyyMe. 1




BakyymHbIe Tipr6opbI

144

BJ'IeKTpI/I‘-IECKI/Iﬁ TOK B ITOJIYIIPOBOAHHKAX

145

[TonmynpoBoiHUKOBBIE TIPHOOPHI

146

du3nyeckuil MpakTUKyM 10 TeMe
"M3mMepeHue CUIbI TOKA U HaTIPSDKEHUS B
LIeNy MTOCTOSTHHOT'O TOKA MPY MOMOLLIA
aHaJIOTOBBIX U LIU(PPOBBIX U3MEPUTETbHBIX
nipu6opoB" WK "3HaKOMCTBO C I[U(MPOBOU
nabopaTopueti o dusuke. [Tpumepsl
v3MepeHust PU3NUeCcKuX BeJTMUMH TIPU
TOMOLL[ KOMITBIOTEPHBIX JaTUUKOB"

147

®u3nuecKuil MPakTUKYM I10 TeMe
"3yuyeHrie HepaBHOMEPHOI'O JBUKEHUS C
L[e/IbI0 OTpe/ie/IeHUs] MTHOBEHHO!
cKopocTy"

148

®u3nyeckuil MpakTUKyM 10 TeMe
"3MepeHune yCKOpeHUs IIpu
MPSIMOJIMHENTHOM PaBHOYCKOPEHHOM
JIBIDKEHUU 10 HAK/IOHHOM TIJIOCKOCTU'" HUH
"NccnenoBaHre 3aBUCMMOCTH ITyTH OT
BpPEMEeHU TPU PABHOYCKOPEHHOM
JIBWKeHUN"

149

®u3nyeckuii MpakTUKyM 10 TeMe
"V3MepeHure yCKOpeHHsi CBOOOIHOTO
najgeHus” wiu "VsyuyeHve [BUKeHUs Teia,
OpOILIeHHOT0 TOPHU30HTA/ILHO"

150

du3nyeckuil MpakTUKyM IO TeMe
"3yueHue IBUKeHUs Tea 10 OKPYKHOCTH




C TIOCTOSIHHOM TI0 MOJYJIH0 CKOPOCThIO" U1
"WccnenoBanue 3aBUCMMOCTU Tleproa
oOpalijeHHs1 KOHUUeCKOT0 MasiTHUKa OT ero
riapameTpoB"

151

du3nyecKuii MPakTUKyM IO TeMe
"M3mMepeHue paBHOZENCTBYIOLEN CUJTBI TIPU
JIBYDKeHUH OpycKa 1Mo HaK/IOHHOM
riockocTu" unu "lIpoBepka rumnoTessbl O
He3aBUCUMOCTU BpeMeHH /IBWKeHHUs1 OpycKa
10 HaKJIOHHOM TIJIOCKOCTH Ha 3a/jJaHHOe
paccTosiHve OT ero Macchl"

152

®u3rUeCcKUil MPakTUKYM T10 TeMe
"WccnenoBanue 3aBUCMMOCTH CUTT
YIIPYTOCTH, BO3HUKAIOLLIUX B MIPYKUHE U
pe3nHOBOM 06pa3siie, oT ux Aedopmaruun’
nnu "M3yueHue IBUKeHUs CUCTEMBI Tel,
CBsI3aHHBIX HUTBIO, TIEPEKMHYTOM uepe3
JIETKUM 0J10K"

153

du3rUeCKUil MpakTUKYM 10 TeMe
"N3mepenue Ko3(ppuLeHTa TpeHus 1o
BeJIMUMHE YII0BOT0 KO3 puLeHTa
3aBucuMocTu Frp(N)" unu "UccnenoBanue
JBIDKeHUs1 OpycKa 1o HaKJIOHHOM
TJIOCKOCTH C IepeMeHHbIM K03 PUiieHToM
Tpenust" uin "M3yueHue JBUKEeHUS IPy3a
Ha BaJly C TpeHueMm"

154

®du3nueCcKuil MpakTUKYM T10 TeMe
"UccnenoBaHue yC/10BUM paBHOBeCHSI
TBEP/Or0 TeJia, UMerolllero oCch BpaljeHus"




rnu "KoHCcTpyupoBaHUe KPOHILTeHHOB U
pacuét cun yripyroctu' uwim "M3yueHue
yCTOMYMBOCTH TBEPJOTO Tesa, UMEIOLero
TUIOLLAAbL OTIOPhI"

155

du3nyecKuii MPakTUKyM IO TeMe
"M3MmepeHue uMItysibca Tesa 1o
TOPMO3HOMY ITyTH" Wy "V3mepeHue CUIbI
TSITW, CKOPOCTU MO/Ie/TH 3JIeKTPOMOOUIS U
MOIL[HOCTH CUJIbI TATK" UK "CpaBHeHUe
W3MEeHeHUs UMIYJIbCa Tejla C UMITYIbCOM
cunbl" win "MccmegoBaHre COXpaHeHUst
HMMITy/IbCa TIPYU YIIPYTOM B3auUMO/1eliCTBUN"
unu "VMi3aMepeHre KWUHeTUUeCKOW SHePTruu
TeJsia 110 TOPMO3HOMY IyTH"

156

du3nyecKuil MpakTUKyM T0 TeMe
"M3yueHre U30TepMHUUYECKOr0 IpoLjecca
(pekoMeH/I0BaHO MCII0/Ib30BaHKe 1[U(pOBOi
naboparopun)" unmm "M3ydeHrie ©30XOPHOTO
ripoijecca" UM "VizydyeHue ©300apHOro
rporjecca” v "lIIpoBepka ypaBHeHus
cocTostHUA"

157

du3nyecKuil MPakTUKyM I0 TeMe
"N3MepeHue y1e/TbHOM TerIOEMKOCTH" WU
"WccnenoBaHue TipoLiecca OCThIBAHUS
BelfectBa" win "MccmenoBanuve
azprabaTHoro rpoijecca” UM "VizyuyeHue
B3aUMOCBSI3M SHEPrUr MeXMOJIEKYJIIPHOT O
B3aUMO/IEMCTBUS U TeMIlepaTypbl KUTIEHUsT
JKUIKOCTeH"




158

du3nyecKuil MPakTUKyM I0 TeMe
"M3yueHre 3aKOHOMePHOCTel HcrapeHust
Xugkocrei" win "Mi3mMepeHue yzienbHOU
TerJI0ThI MJ1aBjieHus JibAa" uim "M3yueHue
CBOMCTB HaChIIIIeHHbIX TTapoB" U1
"M3mepenue abCO/TFOTHOM B/IaXKHOCTH
BO3/lyXa U OL[eHKa MacChl 11apoB B
riometrieHun". IamepeHue KosdhduiieHTa
MOBEPXHOCTHOI'O HaTsKeHUs

159

@u3ruecKuil NPakTUKYM I10 TeMe
"HabmoieHre TipeBpallieHust SHePrur
3apsDKeHHOr0 KOHZIeHCaTopa B 3Hepruro
y3yueHus ceeroguoga’ wim "Msyuenuve
NIPOTeKaHHUsl TOKA B Liey, CoZleprKalliei
KOH/leHcaTop" wunu "Pacripesiesienre
Pa3HOCTH MOTEeHLMAOB (HanpsyKeHUs1) pu
10C/IeZl0BaTe/IbHOM COeJMHeHUN
KOH/IeHCaTopoB"

160

®u3nyeckuii MpakTUKyM 10 TeMe
"WccnenoBaHre CMeIIaHHOIO COeIMHEHUS
pe3ucTopoB" unu "V3MepeHue yeabHOro
COTIPOTUBJ/IEHUS TIPOBOJHUKOB" W/IN
"WccnenoBanre 3aBUCMMOCTH CHAJIBI TOKA OT
HarnpspKeHus [/1s1 1aMI1bl HaKaMBaHusA"

161

du3nyecKuil MpakTUKyM T0 TeMe
"HabmoaeHue 3/1eKTposr3a’ Win
"M3mepeHue 3apsijila OJHOBaJIEHTHOI0 MOHA"
nnu "UccienoBaHre 3aBUCUMOCTH
CONPOTHUBJ/IEHUSI TEPMOPE3UCTOpa OT




TeMmnepaTypbl" uin "CHATUE BObT-
amMIepHOM XapaKTepUCTUKU Auoja”

162

Pe3epeHbIii ypok. O600ITIEHHE U
cUCTeMaTU3allvsl 3HaHWH T10 TeMe
"KuHematuka"

163

Pe3sepBHbIi ypok. O60011IeHre 1
CHCTeMaTH3alys 3HaHUH 110 TeMe
" [qvHaMuka"

164

PesepBHbIii ypok. O600111€HIE 1
CcHCTeMaTH3al[ys 3HaHUM 1o Teme "CTaThKa
TBepZoro resna"

165

Pe3epeHbiit ypok. O600I1IEHHE U
CHCTeMaTH13al[ysl 3HaHUM 10 Teme "3aKOHBI
COXpaHeHUsl B MexaHuKe"

166

Pe3epBHbIit ypok. O600IIeHNE 1
cUcTeMaTH3aI[1s 3HaHUM 110 TeMe "OCHOBBI
MOJIEKY/ISIPHOKWHETUYeCKOW Teopun'”

167

Pe3epBHbIit ypok. O6061IeHNE 1
cuCTeMaTr3alys 3HaHU 110 TeMe
"TepmogrHamuKka. TerioBbie MallliHbI"

168

Pe3epeHbIii ypok. O600ITIEHNE U
cucTeMaTr3alys 3HaHU 110 TeMe
"ArperaTHble COCTOSIHUS BellleCTBa.
da3oBble nepexosl"”

169

Pe3sepBHbIN ypok. O60011IeHre 1
CcUCTeMaTHr3aLus 3HaHUM 110 Teme
"OneKTpruueckoe mnosie"

170

Pe3epBHbIil ypok. O0001eHMe 1




cucTeMaTu3alys 3HaHUM TI0 TeMe
"[ToCTOSTHHBIM 3/1IeKTPUUYECKUN TOK"

Pe3epeHbIii ypok. O600ITIEHHE U

171 cucTeMaTHr3aLus 3HaHui 1o Teme "ToOKU B 1 0
pas3MuHbIX cpefax”
OBLIEE KOJIMYECTBO YACOB I10 171 16

I[TPOI'PAMME




11 K/TACC

Ko/mmuecTBo yacoB JJIEKTPOHHbIE
No Aara nudpoBbie
o Tema ypoka Beero Kontponbabie | IlpakTuueckue | H3y4YeHH 06pasoBaTebHbIE
padoThI padoThI A pecypen1
B3auMogeiicTBre TOCTOSSHHBIX MarHUTOB U
1 NPOBO/IHUKOB C TOKOM. MarHurHoe noiJie. 1
I'unore3a Amriepa
BekTop MarHuTHOM UHAYKUUK. [IpyHLIMNI
2 CyNeprio3uLiMM MarHUTHBIX NoJied. JInHuu 1
MarHUTHOU UHAYKLIU
3 MarsuTHOe 11071e MPOBOJHUKA C TOKOM. 1
OneIT Opcrega
4 Cwunia Amriepa, eé HarpaB/ieHHe U MOJYJ1b 1
Pemienue 3amau 1
6 [IprmeHeHuve 3akoHa Amriepa. 1
OneKkTpor3MepUTebHbIe TPUOOPHI
Cuna JlopeHiia, eé HarnpaB/ieHve U MOLY/Ib.
7 [Br>KeHHe 3apsPKeHHOM YaCTULIbI B 1
OIHOPOJJHOM MarHMTHOM I10J1e
Perienue 3agau 1
PaboTa cusbl JlopeHiia 1
10 Pemienne 3amau 1
1 MarHuTtHoe 110Jie B BelljecTBe. 1
deppoMarHeTUKy, napa- U JjuaMarHeTUKy
12 OcHOBHBIe CBOMCTBa heppOMarHeTHKOB. 1




[TpumeHeHue heppoMarHeTUKOB

13 Pewienue 3azau o teme "MarauTHoe mosie"

14 Pemienne 3amau o Teme "MarauTHoe roJie"

15 SIBneHue 371eKTPOMAarHUTHOW MHAYKLIUU.

TOK BEKTOpPa MarHUTHOM UHIYKLIUU

IToTok BekTOpa Ma 0 YKL

16 O C uHayKIMK

17 3aKOH 3/1eKTPOMarHuTHOW UHAYKLIMU
dapazes

18 Buxpesoe snektpuueckoe rose. Toku Dyko

19 O C MHAYKIMU B [BUWXKYLLIUXCS
MPOBOJIHUKAX

20 Pemienue 3agau

21 [IpaBuno JleHija

2 WupykTrBHOCTB. KaTylika MHAYKTHBHOCTH
B LIe[Y MIOCTOSTHHOT'O TOKa

73 Asnenue camonnaykumu. 31C
CaMOMHAYKLU

24 OHeprusi MarHUTHOTO MOJIS1 KATYIIKHU C
TOKOM. DJIEKTPOMarHUTHOE ToJie

25 Pemienue 3agau

2% O600111eHrEe ¥ CUCTEMAaTHU3aIHsl 3HaHUH T10
TeMme "DeKTpogHaMUKa"

27 KonrposneHast pabota Nel o Teme
"DeKTpoAuHaMuUKa"

)8 KosnebarenbHasi crictema. CBOOOHbIE

Kosiebanus. I"'apmoHnueckue KonebaHus




Kvnematnueckoe u AVMHaMHU4yecKoe

29 orvcaHue KosiebaTebHbIX ABWKEHUN
OHepreTuyeckoe onvcaHve. BeiBog,

30 JIMHAMHUUeCKOT'0 OMHCaHUsl TaApMOHUYECKHX
KosiebaHUM U3 UX SHepreTUYeckKoro u
KWHEeMaTHU4eCcKOoro ONUCaHus

31 Awmrumtya u dasa KosnebaHui
IMeprop u yactora konebanuii. [leproz
MaJibIX CBOOOJHBIX KOJIeOaHMM

32 MareMaThuyeCcKoro MasTHuka. [lepuoz
CBOOOZHBIX KOTeOaHUM TIPY>KUHHOTO
MasiTHUKa

33 3aTyxatomye KonebaHusi. BeIHyKieHHbIe
KomebaHus. Pe3oHaHC

34 ABTOKO/I€0aHUA

35 Peruenue 3azau

36 Ypok-koH(epeHLus "MexaHUueckKue
KosiebaHWsI B My3bIKa/IbHbIX UHCTPYMeHTax"

37 O0o00611IeHre ¥ CUCTeMaTH3al[UsT 3HaHUH T10
Teme "MexaHuueckue KoebaHus"

18 OneKTpoMarHuTHbIE KojiebaHwMs.
KosebarenbHbIi KOHTYD
®opmyna TomcoHa. CBA3b aMITIUTY Ibl

39 3apsiZia KOHJeHCaTopa C aMIUIUTYI0M CUJIBI
TOKa B KosiebaTe/TbHOM KOHTYpe

40 3aKOH COXpaHeHHsl SHEPTUU B U/lealbHOM

KosebaTeIbHOM KOHTYpe




3aTyxa}0LLu/Ie 3JIEKTPOMdIrHUTHLBIE

41 KomnebaHusi. BeIHYX/IeHHbIe
3/IeKTPOMarHuTHbIe KosieOaHUs

42 [TepemMeHHBIM TOK. Pe3ncTop v KOHieHCaTop
B LIelY [IepeMeHHOr0 TOKa

43 KaTty1ika MHAYKTUBHOCTHU B L{eIx
TlepeMeHHOr 0 TOKa

44 3akoH Oma /17151 371eKTpUYeCcKou Lienu
TepeMeHHOr 0 TOKa
MOoI1IHOCTh TeEPEMEHHOI0 TOKaA.

45 AMIIIUTYHOE U IeHCTBYIOIIee 3HauUeHne
CUJ/Ibl TOKA Y HarpshKeHUsI

46 Pe3oHaHC B 3/1eKTpUYECKOM 1]eTn

47 Pemienue 3amau
WpeanbHblil TpaHcpopmaTop.

48 [Tpou3Bo/CTBO, Mepesiaua U MoTpebd/ieHe
3/IeKTPUYEeCKOU SHeprumn
OKOJIOTUUeCKUe PUCKU MPU NMPOU3BO/CTBE

49 371eKTpo3Hepruu. KysibTypa UCro/ib30BaHus
3/71eKTPO3HEPIUH B OBCEIHEBHOU JKU3HU

50 Pemienue 3agau

51 Perienue 3azau

52 O600111eHrEe ¥ CUCTEMAaTHU3aIHsl 3HaHUH 110
Teme "DIeKTpPOMarHUTHbIE KojiebaHus"

53 MexaHuyeckye BO/IHbI. XapaKTepUCTUKU

MeXaHHn4YeCKHX BOJIH

54

CBolicTBa MeXaHUYeCKUX BOJIH




55 3ByK. XapaKTepUCTUKH 3ByKa

56 WHudpa3Byk u ynbTpa3Byk. LllymoBoe
3arpsi3HeHHe OKpY’Karollel cpefibl

57 Pemienne 3amau

58 OJIeKTPOMAarHUTHbIE BOJIHBL. M3yyeHue
371eKTPOMAarHUTHBIX BOJIH

=9 OHeprus 3/1eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3/1eKTPOMarHUTHBIX BOJTH
[ITkasna 3/1eKTPOMarHUTHBIX BOJIH.

60 [IpyMeHeHHe 3/1eKTPOMAarHUTHBIX BOJIH B
TeXHUKe U OBbITY
[TpuHLMIIBI paJUOCBSI3U U TeJIeBU/IEHUS.

61 Panyionokanus. SneKTpoMarHuTHoe
3arpsi3HeHHe OKpY’Karollel cpefibl

62 KonrposnsHast paboTa Ne2 o Teme
"KosiebaHust 1 BOTHBI"

63 CseT. 3aKOH NIPSMOIMHEWHOT O
pacnpoCcTpaHeHus CBeTa

64 Perrenvie 3a/1au Ha NpYMeHeHWe 3aKOHa
MIPSIMOJTMHEMHOT'0 PAaclpoCTpPaHeHusl CBeTa

65 OTtpaxeHnue cBeta. [1y10cKoe 3epkario.
Cdepurueckoe 3epkaso
[Tpenomnenue cBeta. AGCOMIOTHBIN 1
OTHOCHTEJIbHBIN [T0Ka3aTe/b peoM/IeHNs.

66 [ToniHOe BHyTpeHHee OTpakeHHe.

[IpenesibHBIN YO/ MOJTHOTO BHYTPEHHEro
OTpaKeHusl




Petienne 3a44d4 Ha IIpUMeHEHH € 3dKOHOB

67 OTpa’KeHUsl U TIpeIoMJIeHus CBeTa

68 Xop nydeid B mpu3mMe. [lucriepcus cBeTa.
CnoxxHbIi coctaB 6esnoro ceera. Liper

69 JInH3bl. POKYCHOEe pacCTossHUe U
ONTHUYeCKasl CUa JIMH3bI

70 [TocTpoeHue n300paXkeHUH B JIMH3aX U UX
cucTeMax. YBeuYeHUe JIMH3bI
Perrenve 3a1au Ha mocTpoeHue

71 1300pa’keHuH, TI0/TyYaeMbIX C TIOMOIIBIO
JIVH3

72 I'na3s kak onrrueckas cucremMa

7 Pemenue 3azau. [Ipesensl npUMeHMMOCTH
reoMeTpPUUeCKOM ONTHKU

74 CKOpOCTh CBeTa U MeTO/Ibl ee U3MepeHUst

75 ducriepcus ceeta

76 Nurepdepenius cBeTa

77 KorepeHTHbIe UICTOYHUKU. Y C/IOBUSA
HaO/TF0/IeHUs1 MaKCUMYMOB U MUHUMYMOB

78 Pemienue 3amau

79 [TpumeHeHre MHTephepeHU

80 Mudpakius cBeTa

a1 IwudpakioHHas peluéTka. Y cjioBue
HaOJTI0IeHHsT TIaBHBIX MAaKCUMYMOB

82 Pemienne 3amau

83 [TonepeuyHOCTh CBETOBBIX BOJIH.

[Tonsipu3sarus cBeta




84 Pemienue 3agau 1

85 CBeToBble sIBJIeHUs B IIpUpOJie 1

86 O0o0011IeHre ¥ CUCTeMaTH3alUsl 3HaHUH 110 1
Teme "OmnTrka"

87 KonTponbHas pabota Ne3 110 Teme 1
«OnTuka»
['paHuLIbl IPUMEHUMOCTHU K/1aCCUYeCKOU

88 MeXaHUKHU. 3aKOHbI 3/IEKTPOJUHAMUKHA U 1
TIPUHLIUIT OTHOCUTE/IbHOCTU

89 [TocTynats! crieqManbHOM TEOPUH 1
OTHOCHUTE/IbHOCTU
[TpocTpaHCTBEHHO-BpPeMEHHOW MHTepBall.
[Tpeobpa3oBanus JlopeHiia. Y cioBue

90 TIPUYUHHOCTU. OTHOCUTEIbHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/i/ieHle BpeMeHU U
COKpall|eHHUe [|/TUHbI

91 OHeprusi ¥ UMMYJ/bC PeSITUBUCTCKON 1
YaCTULIbI

92 CBsI3b MacChl C Hepryel U UMITyIbCOM 1
PeJIITUBHMCTCKOM UaCTULIbl. JHEPTHsi TIOKOS

93 PaBHOBecHOe TeruioBoe u3nydeHve 1

94 3aKkoH cmellleHUs BrHa 1

95 I'unore3a M. Ilnanka o kBaHTax. @OTOHBI 1

96 OHeprusi ¥ UMNyabC POTOHA 1

97 ®otosddexT. OnbiThl A. I'. CTONEeTOBA. 1
3akoHbI hoTorddekTa

98 YpaBHeHue DuiHIITeWHA /151 hoToIPdeKTa. 1




"KpacHas rpanuia” gorosddexra

99 Iaenenue ceeta. OnbiTel I1. H. JleGeneBa

100 Bo/iHOBBIE CBOMCTBA UaCTUL]
Bonnel e bpoiins. JnvuHa BOTHBI fie

101 Bpoiinst 1 pa3Mepsl 00/1aCTH JIOKATU3aL|H
JBIKYILENCS YaCTULIbI

102 KopnyckyisipHO-BOTHOBOM Alyaivi3m

103 [udpakius 3/1eKTPOHOB Ha KpUCTaiax
Crierjudvika v3MepeHuii B MUKPOMUDE.

104 CooTHoOLLIeHUs1 Heomnpeie/IEHHOCTen
[etizenbepra

105 Pemenuie rpaduueckrx 3asau

106 PelieHne pacyéTHbIX 3a7jau
KontponbHast paborta Ne4 1o Temam:

107 "OcnoBbl CTO", "KopmyckyisipHo-
BOJIHOBOH Jyanusm"

108 OnbITHI 110 UCC/IEJOBAHUIO CTPOEHUS aTOMa.
[TnaneTtapHasi Mofienb atoMa Pesepdopaa

109 [Toctynate! bopa

110 Bugel criekTpoB. CrieKTp ypOBHeM 3Hepruu
aToma BOZ0poJa

11 CrioHTaHHOEe U BBIHYKJ€HHOe U3/TyueHue
cBeTa

112 Jlasep
HykonHast Mmoziesnts sizipa I'efizeHOepra-

113 WBaHeHKo. 3aps © MacCoOBOe YMCIIO s/pa.

N3oTornbl. PajioakTUBHOCTh




114

3aKkoH paJMoakTUBHOrO pacrnaja. CBoucTBa
VIOHU3UPYIOLLero u3ydyeHus. BiusHue
PaZIMOAKTUBHOCTH Ha KUBbIE OPraHU3MBI.
Ho3umeTpus

115

OHeprusi CBsI3U HYKJIOHOB B sifipe. aepHbie
cunbl. ledeKT Macchl sipa. SnepHbie
peakiuu. fifepHbie peakTopbl. [Ipob6/ieMbI
yIpaBJ/isieMOro TepMOsIePHOrO CUHTe3a.
OKonoruueckue acreKkThbl pa3BUTHS SIZIEPHOU
SHEepreTUKu

116

MeTo/p! perucrparum U Uccjie0OBaHUs
3/1IeMeHTapHbIX YacTull. PyHJaMeHTalbHbIe
B3aMMO/IeUCTBUS. baproHbl, Me30HbI U
nentoHbl. [IpeacraBnenure o CTaHAapTHOM
Mozeny. KBapk-ritooHHast MOZieslb a[pOHOB

117

dusuka 3a npefesnamyd CTaHAapTHOM
Mozend. TéMHass MaTepusi ¥ TEMHast
sHeprus. EAMHCTBO (pr31uecKoi KapTHHBI
MHpa

118

JTarbl pasBUTHs aCTPOHOMUU. 3HaUeHUe
aCTPOHOMUU

119

[TpyMeHUMOCTb 3aKOHOB (PU3UKU A1JIs1
00BSICHEHUST PUPO/IbI KOCMUUECKUX
00BeKTOB. MeTo/1bl aCTPOHOMUYECKHIX
HCCie/IOBaHUM

120

CoBpeMeHHbIe ONTHUYeCKHe TeleCKOTIbI,
paJuoTenecKonbl, BHeaTMoC(epHast
aCTPOHOMUS




121

Buy 3Bé31H0T0 Heba. Co3Be3aus, sipKue
3BE3/Ibl, IVIaHEThI, UX BUJUMOE JABH>KEeHUe

122

ConHeuHas cuctema. ComnHile. CosiHeUHast
aKTUBHOCTb. VIcTOuHUK sHepruun CosHLia U
3BE3]

123

3BE3/bl, UX OCHOBHbIE XapaKTePUCTUKHU.
[narpamma "crieKTpasbHbIM K/1acc —
CBETUMOCTB"

124

3Be3/1bl TJIaBHOM 110C/1e[j0BaTe/TbHOCTH

125

BuyTtpenHee ctpoenve 38637, CoBpeMeHHbIe
TpeACTaB/IeHUs O TIPOMCXOXKIEHUHN U
spoonvr CoJTHIa U 3BE3/1. DTallbl )KU3HU
3B63]]

126

Mneunsbiii [TyTe — Hata ["anakTrka. TUribl
rajiakTuK. YépHsble JbIpHI B fi/jpaxX raaakTUK

127

Bcenennas. Paciuvpenuve BeeneHHol. 3akoH
Xab6sa. Teopusi bosbliiioro B3phiBa.
PenvikToBOE M3MyueHue

128

MaciirrabHasi cTpykTypa BcesieHHOIA.
MertaranakTuka

129

HepewiénHsie mpo6/ieMbl aCTPOHOMUM

130

@duU3MUeCcKUi MPakTUKyM 10 Teme
"VccnemoBaHre MarHUTHOTO MOJIS
MOCTOSTHHBIX MarHWTOB" W/H
"MccnemoBaHye CBOMCTB
tdheppomarnetukoB" unu "UccnenoBanue
JleMCTBUS MOCTOSTHHOTO MarHMTa Ha PaMKy C
TOKOM"




131

®uU3MYeCcKUM NMPaKTUKYM M0 Teme
"N3mepenue cuabl Amriepa” unu "VM3yueHuve
3aBUCUMOCTH CU/IbI AMIiepa OT CHJ/IbI TOKA"
unu "OrnpejeneHre MarHUTHOW UHAYKLAA
Ha OCHOBe U3MepeHusi CUibl Amriepa”

132

du3nueCcKUil NpakTUKyM T10 TeMe
"UcciegoBanue siBleHUs
3/1eKTPOMarHATHON MHAYKLWU" WIN
"OnpepesieHre UHAYKLIMM BUXPEBOTO
MarHUTHOro noJjis"

133

du3nuecKuil NpakTUKyM T10 TeMe
"HcciegoBanue siBleHAS CAaMOUHAYKLUNA"
v "COopKa Mo/iesIv 371IeKTPOMarHUTHOTO
reseparopa’

134

®du3nUeCcKuii MPaKTUKYM T10 TeMe
"M3mepeHue reproia CBOOOHBIX
Kose6aHUM HUTSIHOTO Y TIPY>KUHHOTO
MasiTHUKOB"

135

®u3nyeCcKuM NPakTUKYM 10 Teme
"TIpeobpa3oBaHue SHEPIUU B MPYKUHHOM
MasTHUKe"

136

@u3nyeCcKuy NPaKTUKYM I10 Teme
"HccnenoBaHyve repeMeHHOI'O TOKA yepes
110C/1e[J0BaTe/IbHO COeJMHEHHbIe
KOH/IeHCaTop, KaTYLLIKY U Pe3ucTop" Ui
"UccnenoBaHue paboThl ICTOUHUKOB CBeTa
B Llel1 [IepeMeHHOro TokKa"

137

@uU3n4eCcKUy NPaKTUKYM I10 Teme
"N3yueHrie mapaMmeTpoB 3BYKOBOW BOJTHBI"




138

®uU3MYeCcKUM NMPaKTUKYM M0 Teme
"M3mepeHue 1i0Ka3aTeJsis [peioM/IeHUs
crekna" wim "TlonyueHne u300paykeHUs B
CUCTEMeE U3 TJIOCKOTO 3epKajia v JIUH3bI"

139

du3nueCcKuil NpakTUKyM T10 TeMe
"UccnenoBaHue 3aBUCMMOCTU (POKYCHOTO
pacCcTOsiHUS OT BelllecTBa (Ha rpuMepe
JKUJKUX MUH3)" win "V3MepeHue
(hOKyCHOr0 pacCTOSTHUSI pacCenBaroLuX
JIUH3"

140

@u3nMUeCcKUM NMPaKTUKYM M0 Teme
"Habmogenve audpakiyu, uHTephepeHInu
Y To/isipy3anuy ceera’

141

®u3nyecKui MPakTUKYM 10 Teme
"OrnpejenieHye UMILyJIbCa U SHEPTUU
peIITUBUCTCKUX YacTul] (1o ¢oTorpadusim
TPEKOB 3aps’KeHHBIX YaCTUL| B MarHUTHOM
rose)"

142

®u3nyeCcKuM NPakTUKYM 10 Teme
"V3mepenue nocrossHHoM I1naHka Ha
OCHOBe HcciefioBaHus GpoTosddekra” umm
"ccnenoBaHve 3aBUCMMOCTH CUJIBI TOKA
yepe3 CBeTOAUO, OT HallpsKeHus"

143

®u3nuecKuil MpakTUKyM 10 Teme
"HccnemoBaHye CrieKTpa pa3spe’KeHHOro
aTOMapHOr0 BOZIOPOJia U U3MepeHue
MOCTOSIHHOM Pujbepra"

144

@uU3n4eCcKUy NPaKTUKYM I10 Teme
"HccnenoBanue parioakTUBHOTO hoHa C




VICII0/Ib30BaHKeM Jj03MMeTpa" Uiv
"M3yueHue mior/iomjeHus 6eTa-uacTuI]
aromMuHuem"

145

du3nueCcKuil NpakTUKyM T10 TeMe
"HabroieHus 3BE3/HOT0 Heba
HEBOOPY>KEHHBIM I'71a30M C WCM0JIb30BAHUEM
KOMITbIOTEPHBIX TIPUIOXKEHUM [1J1s1
orpeiesieHusI TI0JI0’KeHHUsT HebeCHBIX
00BeKTOB Ha KOHKPETHYIO /IaTy: OCHOBHbIE
co3Be3ausi CeBepHOTO MOJYIIapUs U SIpKUe
3Bé3b1" UK "HabsroieHust B Te/1eCKoIl
JIyHBbl, TIJIaHET, TYMaHHOCTeHN U 3BE3JHBIX
CKOTL/IeHui"

146

O06o00111eH1e ¥ CHUCTeMaTH3al[|sl 3HAaHUH.
Posib pU3MKK U aCTPOHOMUU B
KOHOMMUECKOMW, TeXHOIOTUYeCKOH,
colMabHOU U 3TUUEeCKO# cdepax
JiesiTeNTbHOCTU YeJloBeKa

147

O600111eHre ¥ CUCTEMAaTH3aLUsl 3HAaHUH.
Posnb 1 MecTo (pM3UKM U aCTPOHOMUHU B
COBPEMEHHOU Hay4yHOM KapThHe Mupa

148

O600111eHrEe ¥ CUCTEMAaTH3aIUsT 3HAHUH.
Posb usnueckoii Teopun B pOpMUPOBaHUM
rpe/icTaB/IeHu 0 GU3NUECKON KapTHHe
MHpa, MecTo (PU3nUecKol KapTHHbBI MUpa B
0011[eM psily COBPEMEeHHBIX eCTeCTBEeHHO-
Hay4YHbIX Mpe/|CTaB/JeHU 0 MPUPO/ie

149

O600111eHYE ¥ CUCTEMAaTHU3aIHsl 3HaHUH T10
Teme "KuHematuka"




O600111eHre U cUCTeMaTU3alusl 3HaHUH 110

150 N "
TeMe "KrHemarTuka

151 O600111eHrEe ¥ CUCTEMAaTHU3aIHsl 3HaHUH T10
TeMe "/InHamuka"

150 O600111eHrEe ¥ CUCTeMAaTHU3aIHst 3HAaHUH T10
Teme "CraTuKa TBepzoro resa"

153 O0o00611eHre ¥ CUCTeMaTH3al[UsT 3HaHUH 110
TeMe "3aKOHbI COXpaHeHUs B MeXaHUKe"
O06o00611eHre ¥ cCTeMaTH3al[ysl 3HaHUH T10

154 TeMe "OCHOBBI MOJIEKY/ISIPHO-KUHETUUECKOM
Teopun”

O600111eHre U cUCTeMaTU3alusl 3HaHUH 110

155 Teme ""TepmoauHamuka. TenoBbie
MallUHbL"

O60011IeHrEe ¥ CUCTEMAaTHU3aIHsl 3HaHUH 110

156 TeMe "ArperaTHble COCTOSIHUS Bell[eCTBa.
da3oBbIe nepexosl”

157 O600111eHMEe ¥ CUCTEMAaTHU3aIHsT 3HaHUH T10
TeMe "DeKTpuueckoe mosie"

158 O0o00611IeHre ¥ CCTeMaTH3al[UsT 3HaHUH 110
TeMe "I10CTOSAHHBIN 371eKTPUUeCKui TOK"

159 O06o00611eHre ¥ CCTeMaTH3al[Usl 3HaHUH T10
Teme ""TOKM B pa3/iMuHbIX cpenax”

160 O600111eHMe U CUCTeMaTH3allusl 3HaHUH 110
TeMme "MarHuTHoe mose"

Pe3epBHbIii ypok. O600II€HHE U

161 crcTeMaTtr3aliusi 3HaHUM 110 TeMe

"OneKTpoMarHiTHasi UHAyKOus"




162

Pe3epBHbIi ypok. O600IIIeHE U
CHCTeMaTH3alys 3HaHUH 110 TeMe
"MexaHuueckue KonebaHus"

163

Pe3epBHbIii ypok. O600I11I€HHE U
crcTeMaTtr3aliusi 3HaHUM 10 TeMe
"DJIeKTPOMarHUTHLIe KoJjiebaHust'

164

Pe3epBHbIil ypok. O6001IeHHE U
CcHCTeMaTH3allysl 3HaHUM 110 Teme
"MexaHu4eCcKue U 3JIeKTPOMarHuTHbIe
BOJTHBI"

165

Pe3epBHbIil ypok. O60061IeHHE U
cucTeMarr3anus 3HaHuM no teme "OnTuka"

166

Pe3sepBHbiil ypok. O60061IeHNe U
CcHCTeMaTH3al[ys 3HaHUM 1o Teme "OCHOBBI
CTO"

167

Pe3epBHbIi ypok. O000IIeHE U
cucTeMaTH3allysl 3HaHUM 10 Teme
"KopnycKynsipHO-BO/THOBOM /iyanu3m"

168

Pe3epBHbIi ypok. O000IIIeHE U
crcTeMaTH3allys 3HaHUM 110 Teme "Pu3MKa
aroma"

169

Pe3epBHbIii ypok. O60061IeHe 1
crcTeMaTH3al[ys 3HaHUM 1o Teme "®du3nka
aTOMHOTO siipa Y 3/IeMeHTapHbBIX YacTHL]"

170

Pe3epBHbIil ypok. O6001IeHHE U
crCTeMaTH3aLys 3HaHUH 110 TeMe
"OneMeHTb! acTpoU3UKU"




OBIIEE KOJIMYECTBO YACOB I1O
I[TPO'PAMME

170

16







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI V11 YUUTEJIA

IDUPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCbI CETHU

NHTEPHET






