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IIOACHUTEJ/IBHASA 3AIIMCKA

[lporpamma 10 (u3MKe Ha ypOBHe cpenHero obilero o6pa3oBaHUs
pa3paboTaHa Ha OCHOBe TMOJIOKeHUM W TpeOOBaHUM K pe3yJsibTaTaM OCBOEHUs
OCHOBHOI1 00pa3oBaTe/lbHOM MpOrpaMMebl, mpe/cTaBieHHbIXx B PI'OC COO, a
TaKxe C yuétoMm (efepanbHOM paboyeli porpaMmbl BocuTaHus ¥ KoHienmu
mpernofiaBaHvsi  yueOHoro rmipegMeta «@Pusuka» B 00pa30oBaTe/bHBIX
opranu3aiusax  Poccuiickon — @denepanuu,  peajM3ylOL[UX  OCHOBHbIE
oOpa3oBaTesibHbIe MPOTPaMMBI.

[lporpamma 10 (u3MKe ompejenser o00si3aTesibHOe TIpegMeTHOe
cofiepkaHue, yCTaHaB/IMBaeT PeKOMeHAyeMy0 T0C/iefloBaTeTbHOCTh W3yUeHUs
TeM U pa3fienoB yuyeOHOro TmpeAMeTa C YYETOM MEXIIPeJMETHbIX U
BHYTpDUIIPeIMETHBIX ~CBsi3el, JIOTUKA YyueOHOro Tmpoiiecca, BO3PACTHBIX
ocobeHHOCTel obyuaromiuxcs. [Iporpamma 1o ¢usuke Jaét mpefcTaBlIeHHe O
1[eJIAX, CO/lep)KaHuM, oOIrel cTpaTeruu OOy4eHHs, BOCITUTAHUS W DPa3BUTHUS
o0yuarolmxcs cpefcTBaMu yueOHoro mpeametra «®Pusnka» Ha yriay0/éHHOM
ypOBHe.

N3yueHre Kypca ¢Hu3MKu yriayO/IEHHOTO YPOBHS MO3BOJISIET Peasn30BaTh
3ajaund npodecCcoHabHONM OpHWeHTalldy, HallpaB/IeHO Ha CO3[jaHHe YC/IOBUM
[UIs TIDOSIBJIEHHSI CBOWX WHTE/I/IEKTYaJlbHBIX W TBOPYECKMX CIIOCOOHOCTeM
KOKIbIM ~ 0OyuaroIumcs, KOTOpble HeoOXOAWMBI  JJid  MPOJOJIKeHUs
obpa3oBaHMsi B OpraHu3alUsx MpodecCHOHaIbLHOrO 00pa3oBaHUsi 110
Pa3MMUHBIM (PU3UKO-TEXHUUECKUM 1 WH)KEHEPHBIM CTIeI[Ha/TbHOCTSIM.

B mporpamMmMe 10 (u3MKe OMpeeNsoTCsa T/IaHUpyeMble pe3y/bTaThbl
OCBOEHHMS Kypca (U3WKA Ha ypOBHe cpefHero o0Oilero o0pa3oBaHUS:
JIMYHOCTHBIE, MeTarpeJMeTHbIe, TpeJMeTHble (Ha Yr/yO/JEHHOM YDOBHE).
Hay4HO-MeTO/I0/IOTHUeCKOM OCHOBOW myid  pa3paboTkKu  TpeboBaHWiT K
JTMYHOCTHBIM, MeTarpeJMeTHbIM U TpeJMeTHbIM pe3yJ/ibTaTaM O00yuaroIuxcs,
OCBOMBIIMX TIpOrpamMmy 1o (u3suke Ha ypoBHe cpefiHero obiiero obpa3oBaHus
Ha yr1y0/IEHHOM YPOBHE, SIB/ISIETCS CHUCTEeMHO-ZesITe/TbHOCTHBIM TTOAXO/.

[Iporpamma 1o ¢u3uKe BK/IHOUAET:

TJIaHUpyeMble pe3yJbTaThl OCBOeHHWsl Kypca (U3MKK Ha yryiybaéHHOM
YPOBHe, B TOM UKCJIe TIpeZIMeTHbIe Pe3y/IbTaThl 10 ToAaM 00yUeHMs;

cofepkaHue yuebHoro npeamera «Pu3nKa» 10 ToZaM 00yJYeHHsl.

[TporpamMMa 10 (u3MKe MMeeT TIPUMEPHBIM XapaKTep M MOKeT ObITh
WCTI0/Tb30BaHa YUUTeIAMU (DU3UKH [IJIsi COCTaBIeHHUsS CBOMX pabOumMX Mporpamm.

[Tporpamma 110 (pr3viKe He CKOBBIBAET TBOPUECKYIO WHUIIMATUBY yurTeIekh
Y Tpe/ioCcTaB/sieT BO3MOXXHOCTH [I/Isl peanu3aliui Pa3/IMuHbIX MeTOANUeCKUX
MOJIXOI0B K TIperojaBaHui0 (U3UKKA Ha yriay0/siéHHOM ypOBHe TIPU yCJIOBUU
coxpaHeHHs1 00s13aTe/IbHOM YaCTH COZlep>KaHuUs Kypca.

dusmKa Kak Hayka O HanboJsiee OOIIMX 3aKOHAX TIPUPO/IbI, BBICTYIIas B
KauecTBe yueOHOro mpeaMeTra B IIIKOJIe, BHOCUT CYI[eCTBEHHBIA BK/a[ B
cucTteMy 3HaHUM 00 oOkpyxawijem wwupe. LIKonbHBIM Kypc (u3vku —
cucTeMooOpa3ywIuii /i1 eCTeCTBeHHO-Hay4HbIX y4yeOHBIX TIpeIMeTOB,
TOCKO/TbKY (U3MuecKre 3aKOHBI JIe)KaT B OCHOBe TIIPOLIECCOB U SIBJIEHUM,
M3yuyaeMbIX XuUMUel, Ouosiorved, dusnueckoil reorpaduveili ¥ acTpOHOMHEH.
Vcnosb30BaHre M aKTUBHOe TMprMeHeHHe (M3WUYecKUX 3HAHWM OIpeienio
xapaktep u OypHoe pa3BuTHe pa3HOOOpPA3HbIX TEXHOJOTUM B cdepe
JHepreTUKH, TPAHCIIOPTa, OCBOEHUSI KOCMOCA, TI0/TyYeHHUs] HOBBIX MaTepHasioB C
3a[jaHHBIMK CBOWCTBaMHU. M3yueHwe (HU3MKKM BHOCHUT OCHOBHOM BK/aJ| B
(dopmMHpoBaHre eCcTeCTBeHHO-HAayYHOM KapTHHBI MHpa OO0ydaroiierocsi, B



dopMUpOBaHre yMeHWM TIPUMEHSATh HAy4YHbIA METOJ| TI03HAHWS TIpU
BBITIOJTHEHUU UMU YUeOHBIX UCC/Ie/JOBaHUH.

B ocHOBy Kypca ¢GH3MKHM Ha YpOBHe cpeaHero o01miero o6pa3oBaHus
TOJIOKEH psifi Wed, KOTOpble MOXKHO pPacCMaTpUBaTh KaK TPUHIUIBI €T0
TIOCTPOEHHUSI.

Hoes yenocmHocmu. B COOTBETCTBUU C Hel KypC SIB/SIETCSI JIOTUUECKU
3aBepIIIEHHbIM, OH COZIEP)KUT MaTepuasn M3 BCeX pa3/iefioB (PU3WKU, BKIHOYAeT
KaK BOMPOCHI KJTaCCUYECKOU, TaK U COBPEMEHHOM (PU3UKHU.

Hoesa zenepanu3zayuu. B cOOTBeTCTBMHM C Hell MaTepuan Kypca (U3UKU
00beIUHEH BOKPYT GU3NUECKUX Teopuil. BexaymuyM B Kypce SIBIsSeTCA
copMHUpOBaHue TIpe/ICTaB/IeHU 0 CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIleCTBe U
moJie.

Hoes zymanumapu3ayuu. Eé peanvzauys npejrnosaraeT UCIOJb30BaHUe
T'YMaHUTapHOTO MOTeHIMa/ia GU3NUecKol HayKH, OCMBIC/IEHHEe CBSI3U Pa3BUTHS
¢u3MKM C pa3BuTHeM O0OljecTBa, a TakKke C MHPOBO33peHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTHUECKUMHU MpobieMaMi.

Hoesa npuknadHoli HanpaeneHHocmu. Kypc ¢wusuku yriy6iaéHHOTO
YPOBHSI TpeAroaraeT 3HAKOMCTBO C IITUPOKUM KPYroM TEeXHUYECKUX U
TEXHOJIOTUUeCKUX TIPUIOKEHUM H3y4YeHHbIX TeOpHUd M 3aKOHOB. [Ipyu 3TOM
pacCMaTpWBAlOTCS Ha YpOBHe OOIMX MpeZCTaB/ieHUHd W COBpeMeHHbIe
TeXHUYeCKHe YCTPOMCTBA, U TeXHOIOTUH.

Hoes 3Kos02u3ayuu peanusyerTcst MOCPe/CTBOM BBEJEHHS 3JIEMEHTOB
CONepXKaHusl, MOCBALIEHHBIX 3KONOTUYECKUM MPOG/IeMaM  COBPEMEHHOCTH,
KOTOpbIe CBsI3aHbl C PA3BUTHEM TeXHUKU W TEXHOJOTUM, a TakkKe 00CYyKIeHUs
npobsieM  palMOHA/NBHOTO  TIPUPOZOTIONB30BaHUS U 9KOJIOTMUeCKOu
6e30macHOCTH.

OcBoeHue cojiepyKaHusi IPOTPaMMBbI TI0 (DH3UKe JOKHO OBITh TIOCTPOEHO
Ha TIPUHIIUIAX CUCTEeMHO-AesTe/IbHOCTHOTO noAxoAa. s ¢pusuky peanmu3aryst
3TUX TIPUHIOMWNOB 0a3WpyeTcs Ha HCIOAb30BaHUHM  CaMOCTOSITETbHOTO
9KCIepUMeHTa KaK TOCTOSIHHO AeUCTBylolero (akropa yueOGHOro rpoiiecca.
[nsi yrinyOaéHHOTO YPOBHSI — 3TO CHCTeMa CaMOCTOSITEJIBHOTO yUeHUUeCKOro
9KCIepPUMEHTa, BKJ/IIOUYAION[ero (pOHTA/NbHbIE YUeHHYEeCKHe OIbIThl TpHU
M3y4eHUU HOBOTO MaTepHasa, JlabopaTopHble paboThl M paboThl MPAKTUKyMa.
[Tpu 3TOM BO3MOXXHBI [[Ba criocoba peany3anyu GU3AUECKOro MpakTUKyMa. B
TIEPBOM C/Ty4ae MPaKTUKyM MPOBOJUTCS 6o B KoHile 10 u 11 kmaccos, mbo
Toc/ie TIEPBOTO0 M BTOPOTO TIOMYTOAMM B KaXKOM W3 3THUX KJIAaCCOB. BTOpOI/I
crocob — 3To UHTerparys paboT MpaKTUKyMa B CUCTeMY J1abopaTOpHBIX pabor,
KOTOpbIe TIPOBOJSTCS B TIpoljecce u3yueHusi pasfesna (Tembl). [Ipu 3TOM o[
paboTamMu MpakTUKyMa MOHUMAeTCsl CAMOCTOSITe/TbHOe MCC/ie/JoBaHKe, KOTOPOe
TIPOBO/IUTCS TI0 PYKOBOZICTBY CBEPHYTOTr0, 0000ITIEHHOTO BUia 63 IoIaroBoi
WHCTPYKIWU.

B mporpamMe 10 (¢GU3MKe CHCTeMa YYEHWUECKOTrOo JKCIepUMEHTa,
nabopaTopHBIX pabOoT U MpaKTUKyMa TIpe/icTaB/ieHa eIMHbIM repeuHeM. Bribop
TeMaTHKH [JisI 3TUX BUJOB YUeHHUUECKUX MTPAKTUUEeCKUX PaboT OCyIIeCcTB/IsSeTCS
yuaCTHUKaMHd 00pa3oBaTeNbHOTO TIpoljecca WCXOoAs U3  0CoOeHHOCTel
MOYPOYHOr0 TJIAaHUPOBAaHUSI W OCHallleHus1 KabuHeTta Qu3uku. [Ipu 3TOM
obecrieuriBaeTCsl OB/aJieHHe 00YUaroIUMHUCS YMEHUSIMU TTPOBOJIUTD TIPSIMbIEe U
KOCBEHHbIe U3MEpPEeHHsI, UCCIeJOBaHUS 3aBUCUMOCTeH (U3NUECKUX BEJIMUMH U
TOCTAHOBKY OITLITOB TI0 MPOBEPKe TPe/IJI0’KeHHBIX TUTIOTe3.

Bosbilioe BHUMaHWe Y/eNsieTCs PelIeHHI0 PAacUéTHBIX M KaueCTBeHHBIX
3agau. [1pu 3TOM /i/I paCUETHBIX 3a/lau TIPUOPUTETOM SIBJISIFOTCS 3a/IaUM C IBHO



3a[jaHHOM W HEesABHO 3a/laHHOM  (PM3WUECKOW MOZe/blo, IT03BOJISIOIIHE
MIPUMEHSTb M3yUYeHHbIe 3aKOHBbI W 3aKOHOMEPHOCTH KakK W3 OJHOTO pasjesia
Kypca, TaK ¥ WHTETpuUpysl TpPUMeHeHWe 3HaHWM W3 pa3HbIX pasjenoB. [ms
KaueCTBEHHBIX 3a7au TIPUOPUTETOM SABJISTIOTCSI 3a/jaHUs Ha
00BbsicHeHUe/TIpeicka3aHue MpOTeKaHUsi (PU3NUYeCcKUX SIBJIEHWM W TIPOL[eCCOB B
OKpY>Karolllel Ku3HU, Tpebytoliue Bbibopa Gu3nuecKor MoJienu /i CUTyaluu
MTPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBUM C TpebOoBaHusMu PI'OC COO kK maTepuasibHO-
TeXHHUYEeCKOMY obecrieueHHi0 yuebGHOTo Ipoiiecca Kypc UMK yriayOJIEeHHOTO
YPOBHSI Ha YpOBHe cpeaHero o6iero o6pa3oBaHHUSI [JO/DKEH H3y4daTbCs B
YC/IOBUSIX TIpeIMETHOTO KabwHeTa. B kabuHere GH3WKH [O/DKHO OBIThH
HeobOxoguMoe abopaTopHoe 00Opy/OBaHWe [Jisi BBITIOJTHEHWs YKa3aHHBIX B
rporpaMMe 110 (DU3MKe YUeHHUeCKUX OITBITOB, JIabopaTOPHBIX paboT W paboT
MPaKTUKyMa, a TaKXXe [eMOHCTPAI[MOHHOe 0060py/j0BaHue.

IleMoHCTpaloHHOe 000pyj0oBaHHe (HOPMUPYETCS B COOTBETCTBUU C
TIPUHLIUTIOM MWHUMAaAbHOW [IOCTAaTOYHOCTHM U 0bOecreunBaeT T[MOCTAHOBKY
Mepeurc/IeHHbIX B TIpOrpaMMe 10 (U3MKe KIHUeBBIX JAeMOHCTPALUNA /s
WCC/Ie/JOBAaHUSI W3yYaeMbIX SIBJIEHHH MW TIPOI[ECCOB, SMITUPHUECKUX |
(byHjaMeHTa/IbHbIX 3aKOHOB, UX TeXHUUECKUX TTPUMeHeHUH.

JlabopaTopHoe o006opyZioBaHUEe AJi1 YUeHHUYEeCKMX TPaKTUUeCKHX paboT
cdopMUpyeTCcs B BUJle TeMaTHUeCKMX KOMILIEKTOB U 00ecrieurBaeTcsi B pacuére
OJHOTO KOMIUIeKTa Ha /[AByx oOyuaroiquxcs. TemaThueckue KOMILIEKThI
naboparopHOTro 000py/OBaHUSI AO/DKHBI OBITH TIOCTPOEHbI Ha KOMILIEKCHOM
WICTI0/Tb30BaHMY AHAJIOTOBBIX U I[UGPOBLIX TTPUOOPOB, a TaKXKe KOMITbIOTEPHBIX
M3MepHUTe/IbHBIX CUCTeM B BU/le IIU(POBLIX TabopaTopuid.

OCHOBHBIMHU TeJIIMU W3ydeHust (GU3UKHU B 001TIeM 00pa30BaHUH SIB/ISFOTCS:

cdopMUpOBaHre WHTEpeca W CTPeMJIeHHs OO0yualoluxcs K HaydyHOMY
W3yUeHUI0 TIPUPOJbI, pa3BUTHE UX WHTEJIEKTYalbHbIX U TBOPYECKUX
CII0COOHOCTe;

pa3BUTHE TIPe/ICTAaB/IeHUM 0 HayUYHOM MeTO/ie TI03HaHUsI U (OpMHUPOBaHNe
HICCIe/IOBATe/TbCKOTO OTHOIIIEHHS K OKPY/KAIOIINM SIBJIEHUSIM;

(¢opMHpOBaHWe HAayuHOTO MHUDOBO33peHHUs KaK pe3y/bTaTa U3yueHUsi
OCHOB CTPOeHUs MaTepuu 1 (hyH/laMeHTa bHbIX 3aKOHOB (DH3UKWY;

dbopMrpoBaHUe yYMeHUH OOBSCHATH SIBJEHUS C  HCTIOJb30BaHUEM
(bu3MUeCKUX 3HAHUN 1 HayUHBIX /10Ka3aTe/bCTB;

dbopMrpoBaHUe TIpe/iCTaB/eHUd 0 poyid (DU3WKU [JJisi pa3BUTHS APYTUX
eCTeCTBEHHBIX HayK, TeXHUKHU U TeXHOJIOTHH;

pa3BUTHE  TIPe/ICTAaBJeHWM O  BO3MOXHBIX  cdepax  Oyayriei
npodeCcCHOHATLHOM  JIeITe/IbHOCTH, CBSI3aHHBIX C (DHU3UKOM, TMOATOTOBKA K
JanbHeliiiieMy 00y4eHHIO B 3TOM HallpaBJ/IeHUH.

IocTkeHMe 3TUX 1ie/iel o0ecrieurBaeTCs pellieHHeM C/IeJYIOIIMX 3a7iau B
ripoijecce U3yueHUs1 Kypca hHU3UKU Ha ypOBHE cpefiHero o0iiero o6pa3oBaHus:

npuobpeTeHre  CUCTeMbl  3HaHMW 00  00mUX  QuU3NUECKHX
3aKOHOMEpPHOCTSIX, 3aKOHAaX, TeOpUsX, BK/IOuasi MeXaHWKY, MOJeKY/ISIPHYIO
(bHU3MKY, 3/IEKTPOJUHAMUKY, KBAHTOBYIO (DU3HMKY U 3IEMEHTBI aCTPO(MH3HKHY;

dbopMrpoBaHWe YMeHUU TIPUMEHSTh TeOopeTHUeCcKWe 3HaHUs /IS
00BsiCHeHUsI (U3NUeCKUX SIBJIEHUN B TIPUPOZE U /ISl TIPUHATHS TTPAKTHYeCKUX
pelieHr B MOBCeHEBHOMW JKU3HU;

OCBOeHHe CII0COOOB pellleHHsI DPa3UYHBIX 3a/lau C $BHO 3a/laHHOM
¢du3rueckol Moienbio, 3a/iay, Mopa3yMeBaroIUX CaMOCTOsITe/IbHOe CO3ZlaHIe



(¢u3nueckor MoJenu, aZileKBaTHOM YC/IOBHSIM 3a/laud, B TOM YHWC/Ie 3ajau
VH)XEHEePHOI0 XapakTepa;

MOHUMaHue (PU3UUeCKUX OCHOB U TPUHLIAINOB JAENCTBUSI TEXHUUECKUX
YCTPOMCTB M TeXHOJIOTMYeCKUX IIPOLIeCCOB, MX BJ/IMSHUS Ha OKPY’KaroLIyIO
cpeny;

OBJIaZIeHMe MEeTOAAMHU CaMOCTOSITeJTbHOTO TIJIAHWPOBAaHUS U TIPOBEJEeHUS
bu3nUecKuX JKCIIepUMEHTOB, aHajiu3a W WHTepripeTaluu HHQOpMaluHy,
orpe/ie/ieHHs JOCTOBEPHOCTH TOJIyYeHHOI0 pe3y/bTaTa;

CO3/laHue YCJIOBUM [/l pa3BUTHSI YMEHUW MPOEKTHO-UCCIe[0BaTebCKOU,
TBOPUECKOU [JleITeTbHOCTY;

pasBUTHe WHTepeca K cdepaM MpopecCUOHATBHOW [1eTe/TIbHOCTH,
CBSI3aHHOM C (PU3HKO.

B cootBerctBuM C TpeboBanusMu PI'OC COO yrnyO6néHHBIA ypOBEHb
u3yueHuss yudeOGHoro mipegMeTa «®Pu3MKa» Ha ypOBHE cCpeAHero o0Iiero
obpa3zoBaHus BbIOMpaeTcsi 0OOyYarOIIMMUCS, TIAHUPYIOUMMU TIPOJIO/DKeHe
o0Opa30oBaHus 110 CIeLUaabHOCTAM (HU3UKO-TEXHUUYECKOTO TTPOQUIIS.

Ha wusyuenue ¢u3vku (yriyOséHHbIM ypOBeHb) Ha YPOBHe CpeJHero
ob61mero obpazoBanust otBoauTcs 340 vacoB: B 10 kmacce — 170 wacoB (5 yacoB
B Hegiet0), B 11 knacce — 170 vacoB (5 4acoB B HeZIENH0).

[IpensiaraeMelii B mporpaMme Mo ¢u3suke MepeueHb JabOpaTOPHBIX U
MPaKTUYeCKUX paboT sB/isseTCs pPeKOMeH/IOBaHHBIM, YuWTesb JefaeT BbIOOD
rpoBeJieHUs1 71ab0paTOpHBIX pabOT ¥ OMBITOB C YUETOM WHAWBU/Ya/bHBIX
0COOEeHHOCTeH 00yJaroImxcs.



COJEPXAHUE
OBYUYEHMNA 10 K/IACC

Pa3pgen 1. Hayuynbid MeTo/ 103HaHUA NPUPO/bI.

dusuka — (¢yHAaMeHTanbHas Hayka O mnpupofe. HayuHeii wmertop
MO3HaHWS U MeTO/bl UCC/IeJOBAaHUS (PU3NUECKUX SIBJIEHUMU.

OKCreprMeHT U Teopust B TpoLiecce Mo3HaHWs TIpUpobl. HabmoneHue u
5KCIIEPUMEHT B (DH3HKE.

Criocobbl M3MepeHUs] (PU3NUeCKMX BeMMUMH (QHAJOrOBble W LIU(PPOBBIE
H3MepHuTe/IbHbIe PUO0PHI, KOMITbIOTEPHBIE JaTUUKOBLIE CCTEMBI).

[MorpemHocT!  W3MepeHUM (U3UUecKUX BeJuuuH (abcomoTHas W
OTHOCUTe/IbHas).

MogenvupoBanue (U3MUYeCKUX $IBJIEHWW W TIPOLIeCCOB (MaTepuasibHast
TOUKa, aOCO/IIOTHO TBEpPJOe Teso, WjeasnbHas >XUIKOCTb, W/ealbHbIA Tras3,
TOYeuHbIM 3apsf). ['mnores3a. @rU3ndecKuii 3aK0H, FPAHULIbI €r0 MPUMEHHUMOCTH.
du3nyeckas Teopus.

Pojib 1 MecTo Qu3MKK B (POPMUPOBAHNM COBPEMEHHOHM HAYyYHOU KAPTHUHBI
MHPa, B IPAKTHYECKOM JIesITe/IbHOCTH JTFO/IeH.

YueHuueckuti 3kcnepumeHm, 1a60pamopHble padombl, NPAKMUKYM.

V3mepeHvie Cuibl TOKA Y HATPSDKEHWS B LieNM TMOCTOSIHHOTO TOKa IpU
TIOMOILIY aHaJIOTOBbIX U LIU(POBLIX M3MePUTETbHBIX TIPHOOPOB.

3HaKoMCTBO c LKdpoBoi naboparopueii o ¢usuke. [IpumMepsl u3MepeHUs
(13UUeCKUX BeJIMUMH MPU MOMOILU KOMIbIOTEPHBIX JaTUUKOB.

Pa3pen 2. MexaHuKa.

Tema 1. Kunemamuka.

Mexanunueckoe gBrkeHre. OTHOCUTETBHOCT MEXaHUUYECKOTO JIBAKEHHS.
Cucrema orcuéra.

[Tpsimasi u obpaTHasl 3alaul MeXaHUKH.

Pamuyc-BeKTOp MaTepuaibHOM TOYKH, €ro TNMPOeKIUH Ha OCU CUCTEMBI
KoopzuHart. TpaeKkTopusi.

[TepemertieHre, CKOpOCTb (CpeAHsii CKOPOCTb, MCHOBEHHasi CKOPOCThb) U
YCKOpeHHe MaTepuaJbHOU TOYKU, UX MPOEKLMA Ha OCU CUCTeMbl KOODAUHAT.
C/i0)keHMe TiepeMelleHUM U C/I0)KeHHe CKOPOCTeH.

PaBHOMepHOe 1  paBHOYCKODEHHOE  MPSIMOJIMHEHWHOE  [IBU)KEHHUe.
3aBUCHMOCTb KOODJHUHAT, CKOPOCTH, YCKOPEHUS] U MYTU MaTepyhaJbHOW TOUKH
OT BpeMeHH U UX rpaduKu.

CBobosiHOe TiazieHre. Y CKopeHHe CBOOOJHOrO TazieHusi. [IBikeHue Tera,
OpolLIeHHOT0 T0/ YIJIOM K TOPU30HTY. 3aBUCHMMOCTb KOOpPJMHAT, CKOPOCTH U
YCKOPeHUsI MaTepUaibHOM TOUKU OT BDEMEHU U UX IPaPUKHU.

KpuBonuHeitHOe [JBWKeHWe. [IBKeHHMe MarTepuaibHOUM TOYKU 1O
OKPY>KHOCTH. YTJIOBasi U JIMHeiHasi CKOpocTb. [lepuos 1 yactoTa oOpaiijeHusl.
LlenTpocTpemMuTenibHOE (HOpPMaJ/ibHOE), KacaTesbHOe (TaHreHL[Ma/JbHOe) |
TIOJIHOe YCKOPeHHe MaTepruaabHOW TOUKH.

TexHUUecKue YCTPOWCTBA U TEXHOJIOTMUECKHe MPOLECChl: CIUOMETD,
[IBWKEHUEe CHapsijoB, LelHble, IIeCcTepéHYarble YW peMEHHbIe Iepefiauw,
CKOPOCTHBIE JIU(THI.

demoucmpayuu.

Mogenb CUCTEMBI OTCUéTa, WJUTIOCTpaLUst KWUHEMaTUYeCKUX
XapaKTepUCTUK JBUKEHUS.

Crioco0bl Mccie/oBaHus JBIKEHUM.



WnmocTpanst  Tpefie/IbHOTO  Tiepexojja W M3MepeHWe MIHOBEHHOH

CKOPOCTH.
[Tpeobpa3oBaHue IBYDKEHUM C WCTI0/Tb30BaHHEM
MexaHu3MOB. [lazieHue Tel B BO3AyXe U B pa3peXeHHOM
TIPOCTPaHCTBE.

HabstojeHre ABWKeHUsl Tesla, OpPOILIEHHOTO TIOJ YIJIOM K TOPHU30HTY U
TOPU30HTA/IbHO.

HarpaBneHne  CKOpOCTM  TIpU  [ABWKEHUU  TIO

okpy>kHOCTH. [IpeoOpa3oBaHWe YIr0BOM CKOPOCTH B

peAyKTope.

CpaBHeHHe TyTel, TpaeKTOpUM, CKOPOCTeH JBWKEHHUSI OZJHOTO U TOTO JKe
Tejla B pa3HbIX CUCTeMax OTCUéTa.

YueHuueckuti s3kcnepumeHm, 1a60pamopHble pabombl, NPAKMUKYM.

V3yyeHrve HepaBHOMEPHOIO [BWKEHUS C LeJbl0  OIpefesieHus
MTHOBEHHOW CKOPOCTH.

M3mepeHre yCKOpeHHsi TNpU  MPSIMOJMHEWHOM  paBHOYCKOPEHHOM
JB)KEHUU T10 HAKJIOHHOM TIJIOCKOCTH.

WccnepoBaHye 3aBUCMMOCTY ITyTM OT BpeMEHU I[PU PaBHOYCKOPEHHOM
JBUKEHUHU.

M3mepeHne  yckopeHWsi CBOOOAHOrO  majeHusi  (peKOMeHJ0BaHO
HCTI0/Tb30BaHue 11U POBOM JlabopaTopum).

W3yueHne [BWKeHUs Tesa, OpOIIEHHOTO TOpPU30HTaNbHO. IIpoBepka
TUMNOTe3bl O MPSMOM MPOMOPLIMOHATBHOW 3aBUCUMOCTA MEXIY AaJTbHOCTBHIO
MO/1ETa U HaYaJIbHOM CKOPOCTBIO TeJa.

V3yueHue [OBWKeHUs Tejla MO OKPY>KHOCTH C TOCTOSIHHOM MO MOZAYJIHO
CKOPOCTBIO.

WccnenoBaHve  3aBUCMMOCTM — Tlepuofia  oOpailleHHsi  KOHUUeCKOTo
MasTHHUKa OT ero rnapaMeTpos.

Tema 2. /JuHamuka.

[TepBbit 3akoH HproToHa. VMHepuuyanbHble crhcTeMbl OTCuéTa. [IpyvHLMM
OTHOCUTEJIbHOCTU [anunes. HewnHeprianbHble CUCTeMbI OTCuéTa
(oripeneneHyve, IpUMephI).

Macca Tena. Cuna. [IpyHLUIT CyTieprio3vuLiuu CUJl.

Bropoti 3akoH HbroTOHa /1719 MaTepranbHOU TOUKHU.

Tpetuit 3aKkoH Hbr0TOHA /ij1s1 MaTepuaibHbIX TOYEK.

3aKOH BCEMUPHOIO TATOTeHWsl. OKBUBAJE€HTHOCTb I'DABUTALMOHHOW M
VHePTHOW MacChl.

Cuna TsbkeCTH. 3aBUCUMOCTh YCKOPeHUsT CBOOOIHOTO TaZieHUsI OT BbICOTHI
HaJi TIOBEPXHOCThIO TIJIaHETbl M OT Teorpauueckoil ILIKMPOTHI. [IBU)KeHUe
HeDeCHBIX Tel WM WX CIYTHUKOB. 3akoHbl Keruiepa. IlepBas kKocMuueckas
CKOPOCTB.

Cwua ynpyroctu. 3akoH ['yka. Bec Tena. Bec Ttema, ABwKyuierocs c
YCKOPEeHUeM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpPeHHUs CKOJIBXKEHUS U CUJia TPEeHHUst
nokosi. Koapduiment tpenusi. Cusa CONpOTUB/IEHUS TIpDU ABW)KEHUM Tesa B
JKUJKOCTU WIU rase, eé 3aBUCUMOCTb OT CKOPOCTH OTHOCUTE/IbHOTO JBUKEHUS.

Hasnenue. ['vgpocratnueckoe gasneHve. Cuia Apxume/a.

TexHUUeCcKue yCTPOWCTBA U TEXHOJOTMYECKHE MPOLIeCChl: MOAIIMUITHUKY,
[BUKeHUe MCKYCCTBEHHBIX CITyTHUKOB.

demoncmpayuu.

HabmofieHrie [JBWOKEHUS] Tel B WHEPLUUANbHBIX M HeWHepLMaIbHbIX
CcUCTeMax OTCUéTa.

[IpyUHLMIT OTHOCUTETBHOCTH.



KaueHve [ByX IIWIMH/POB WM IIapOB pa3HOM MacChl C OIMHAKOBLIM
YCKOPEeHWeM OTHOCUTE/IbHO HeMHepI[MaIbHOW CHUCTeMbI OTCUETA.

CpaBHeHHe paBHOJEMCTBYIOIEH TIDWIOXKEHHBIX K TeJdy CUT  C
rpou3Be/ileHMeM MacChl Tefla Ha ero yCKopeHuWe B WHepLUaJbHOM CHUCTeMe
OTCUéTa.

PaBeHCTBO CWJI, BO3HUKAIOIIUX B pe3y/bTaTe B3aUMO/JeHCTBUS TeJl.

V3mMepeHre Macc 10 B3aUMO/IelCTBUIO.

HesecomocTs.

Bec Tesia mpu yCKOpeHHOM MOgbEME U Ma/IeHUH.

[leHTpOOEXHBIE MEXaHN3MBI.

CpaBHeHHe CHJT TPeHUSI TTOKOsI, KaueHHsI U CKOJTbKEeHUSI.

Yuenuueckuti 3kcnepumeHm, 1a60pamopHbie pabombl, NPAKMUKYM.

Vi3mepeHre paBHOJAEWUCTBYIOIEM CWUMI TIpU JABW)KEHUH Opycka TIo
HAaKJIOHHOU TJIOCKOCTH.

[TpoBepka rumoTe3bl 0 He3aBUCUMOCTH BpeMeHU [IBIKeHUsi OpycKa 1o
HAaKJIOHHOM MJIOCKOCTH Ha 3aJjlaHHOe pacCTOsTHUE OT ero MacChl.

VccnenoBaHuie 3aBUCUMOCTH CUJT YIIPYTOCTU, BO3HUKAIOIIUX B TIPY)KKHE U
pe3nHoBOM o0pasLie, OT UX AepopMarii.

V3yuyeHue ABWKEHUSI CUCTEMbl Tes, CBSI3aHHBIX HUTBIO, MEPeKUHYTOH
yepe3 JETKUM OJIOK.

N3mepenue  ko3dduileHTa  TpeHUss TI0  BeJMUMHE  YIJIOBOTO
Ko3(hurmenTa 3aBucumocty F(N).

WccnemoBanve [BWKeHWs Opycka 10 HaKIOHHOW TIJIOCKOCTA €
nepeMeHHbIM KO3(P(PUI[MeHTOM TPeHHUsl.

V3yueHue ABM>KEHUs TPy3a Ha Bay C TPEHUEM.

Tema 3. Cmamuka meépoozo mea.

Ab6comoTHO TBEpAOe Teno. [TocTynaTesibHOe U BpalljaTe/ibHOE ABW)KeHHe
TBEpPZIOTO Tejla. MOMEHT CH/IbI OTHOCHUTENbHO OCHM BpalljeHus. [11euo CUIbI.
CrokeHue CWJI, MPUIO’KEHHBIX K TBEPAOMY Tesy. LIeHTp TshKecTu Tea.

YcnoBusi paBHOBecUs TBEPZOTO TeJia.

YcroitunBoe, HeycToWuMBOe, Oe3pa3inyHoe paBHOBeCHe.

TexHUUeckue yCTPONCTBA U TeXHOJOTMUeCKHe TpOIecChl: KPOHIITeH,
CTpOUTENbHBIN KpaH, pelléTyaTble KOHCTPYKIIUH.

/Jlemoncmpayuu.

YcnoBus

paBHOBecuUs. Bubl

pPaBHOBeCHSI.

YueHuuecKuti 3kxcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

WccnenoBaHve ycloOBUM paBHOBeCHs] TBEPAOrO Tesa, WMEIOLLEro OCh
BpallleHus.

KoHcTpyrpoBaHye KPOHIIITEMHOB U PAaCUéT CUJT YIIPYTOCTH.

V3yueHune yCTOMUMBOCTH TBEPOTO Te/a, UMEIOIIero Tioliajib OTMophI.

Tema 4. 3aKOHbI COXpaHeHUs1 8 MeXdHUKe.

WmrynibC MaTepuanbHOW TOUKM, CUCTEMbI MaTepuaibHbIX ToYeK. LleHTp
MacC CUCTeMbl MaTepraabHbIX Touek. Teopema O ABMXKeHUU 11eHTpa Macc.

VIMIyibC CUJTBI M U3MEHeHHe UMITy/IbCa TeJia.

3aKOH COXpaHeHUs UMITYJIbCa.

PeakTUBHOe /IBIKEHHeE.

MomeHT UMnyJibca MaTepuaibHOM TOuku. [IpefcTaBieHre 0 COXpaHeHU!
MOMEHTa UMITYJIbCa B LIeHTPa/bHbIX MOJISIX.

Paborta cumbl Ha MajioM ¥ Ha KOHeUHOM TiepemelrieHun. ['paduueckoe
ripeficTaB/ieHre paboThl CUJTBI.



MOILIHOCTb CUJIBL.

KuHeTnueckasi sHeprusi MatepyuanbHOM TOUKU. Teopema 00 H3MeHeHUH
KWHEeTHUYeCKOU SHepruyd MaTepuajbHOU TOUKU.

[ToTeHLMa/NbHBIE W HeEMOTeHLUaJbHble CUbl. [loTeHIManbHas SHeprus.
[ToreHuanbHas SHeprus YIIPyTO nedhopmMupoBaHHOM TMPY>KUHBI.
[ToTeHLMa/ibHasi >HepPryus Teja B OJHOPOAHOM TPAaBUTALMOHHOM TIOJIE.
[ToTeHUManbHast 5HeEPrys Teja B TPaBUTALMOHHOM T10Jie OZHOPOAHOTrO Iapa
(BHyTpM U BHe 11apa). Bropass kocmMuueckasi CKOpOCTb. TpeThsi KOCMUYeCKast
CKOPOCTb.

CBsa3b pabOThl HEMOTEHIMANbHBIX CWI C W3MeHEeHHMeM MeXaHWuecKou
SHEPIrUuM CUCTeMBbI Tesl. 3aKOH COXPaHeHUs] MeXaHUYeCKOW SHEepPruu.

Ynpyrue v Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue BepHymiu Ajsi ueanbHOM >XUJKOCTH Kak CJie[ICTBUE 3aKOHa
COXpaHeHUs] MeXaHUYeCKOW SHepruu.

TexHrWUueCcKue yCTPOMCTBA W TEXHOJIOTUYECKHE TIPOLeCChl: [IBXKEHUe
pakeT, BOAOMET, KOTEP, TPY>KUHHBIN MUCTOJIET, TUPOCKOI, (PUI'ypHOe KaTaHHe
Ha KOHbKaXx.

demoncmpayuu.

3aKOH COXpaHeHUs] UMITyJ/IbCa.

PeakTUBHOe [IBIKEHUeE.

N3mMepeHre MOLLIHOCTU CHUJIBI.

Vi3MeHeHVie SHepIUU TeJa MPU COBepIlIeHNH PaboThI.

B3aumHble rpeBpaljeHus KWHeTUUEeCKOW U MOTeHLUAIbHOM SHEPrui pu
JIeCTBUY Ha TeJI0 CUJIbI TSUKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHePrUu TPU CBOOOIHOM Ta/IeHUH.

Yuenuueckuti 3kcnepumeHm, /1a00pamopHbie pabombl, NPAKMUKYM.

N3mepeHue nMysbca Tesia o TOpPMO3HOMY Iy TH.

i3MepeHHe CHIBbI TSTU, CKOPOCTA MOJIEA 3JIEKTPOMOOW/ISI U MOIHOCTH
CUJIbI TATH.

CpaBHeHMe M3MeHeHHs UMITYJIbCa Tejla C UMITYJ/IbCOM CHUJIBI.

WccnenoBaHre coOXpaHeHHs UMITYJIbCa TIPU YIIPYTOM B3aUMOZEMCTBUM.

W3mepeHrie KWHETAYECKOU SHEPryH TeJla TI0 TOPMO3HOMY MYTH.

CpaBHeHHe W3MeHeHMs TMOTEeHI[Ua/IbHOM SHEepPrud TIPYKUHBI C paboToi
CUJIbl TPEHHUSI.

Omnpegenenvie paboThl CUIBI TPEHUS TIPU ABW)KEHHHU Tejla TI0 HAKIOHHOU
IIJIOCKOCTH.

Paspgen 3. MonekyisipHasi pu3uKa U TepMOJUHAMHUKA.

Tema 1. OcHO8bI MO/1EKY/ISIPHO-KUHeMuUYecKol meopuul.

OcCHOBHbIE TOJIOKEHUSI MOJIeKYJIIpHO-KUHeTnuyeckor Teopuu (MKT), ux
ornbIiTHOe oOocHoBaHWe. [luddys3us. bpoyHoBckoe [aBWKeHHe. XapakTep
JIBWKEHUSI W B3aWMOJEWCTBUSI 4YaCTWL] BellecTBa. Mozend CTPOeHUs! rasos,
JKUJKOCTeN U TBEP/BIX Tesl U 00bsiCHEHHEe CBOMCTB BeIlleCTBa Ha OCHOBE 3THUX
Mozieneri. Macca u pa3Mepbl MojeKy/a (aTomoB). KosiuecTBo BelljecTBa.
[TocTosiHHass ABorazpo.

TemnnoBoe paBHOBecue. TemriepaTypa U criocoObl eé uaMepeHusi. Illkana
Temriepatyp Llenbcus.

Mogene uzeanbHOTO rasa B MOJIEKY/ISIDHO-KUHETHYECKOW — TEOPHUH:
YaCTHLIbI Ta3a JBWKYTCS XaOTUYECKU U He B3aUMOZIEMCTBYIOT IPYT C IPYTOM.

I'a3oBble 3aKOHBI. YpaBHeHUe MeHzeneeBa—KnameiipoHa. AGcComOTHas
Temrneparypa (wkana temrnepaTyp KeneBrHa). 3akoH anbToHa. M30mporLecchl



B WJeaJbHOM Tas3e C TOCTOSHHBbIM KOJMUYeCTBOM BewlecTBa. ['paduueckoe
ripe/icTaB/IeHe W30IPOL[eCCOB: U30TepPMa, M30X0pa, h300apa.

CBsI3b MeXZAy [JaBleHWeM U CpelHeM KUHeTUYeCKOU SHepruen
TMIOCTYTIaTe/IbHOTO TEIJIOBOTO /IBM)KEHHST MOJIEKYJT H/lealbHOTO rasa (OCHOBHOe
yPaBHEHMeE MOJIEKY/ISIPHO-KMHETHYECKOW TEOPHH H/leabHOr0 Ta3a).

CBsa3b abCOIOTHOW TemrepaTypbl TepMOJAUHAMHUYECKOW CUCTEMBI CO
CpefiHer KWHETUYeCKOW SHepruey IMOCTyNaTe/bHOTO TeIJIOBOTO [BWXKEHUS eé
YacTuLl.

TexHuueckue yCTPOMCTBA U TEXHOJIOTMUECKHE MPOLeCChl: TePMOMETD,
H6apomeTp, royiydeHrie HAHOMAaTepPHUasIoB.

/Jemoucmpayuu.

Mogeny aBYKeHUST YaCTUL] BellleCcTBa.

Mojienb GpPOYHOBCKOTO JBMKEHUSI.

Bu/1e0poJHK C 3aTMChbI0 peaibHOr0 OPOYHOBCKOTO JABVKEHUS.

M dy3us >XKUIKoCTeu.

Mogens ornibita LlTepHa.

[IpuTskeHrie MOJIEKYI.

Mogenu KpucTaainyecKux peréTok.

HabJtto/ieHue 1 vccejoBaHHe U30IIPOLIeCCOB.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

ViccriefioBaHre  MpoLiecca  yCTaHOB/IEHWsSI TEIVIOBOTO PABHOBECHS TIPH
Terio00MeHe MeXKy ropsiueid U X0JI0[HOW BO/OM.

M3yueHne M30TepMHUUYECKOTO MpoLecca (PeKOMeH/J0BaHO HCII0/b30BaHHe
1 poBoii 1abopaTopun).

N3yyenue HM30XOPHOI'0

niporjecca. VM3yueHue n3ob6apHoro

ripotiecca. IIpoBepka ypaBHeHUs

COCTOSIHUS.

Tema 2. TepmoduHamuka. Tensoeble MawWUHbI.

Tepmoaunamuueckass (T]I]) cucrtema. 3ajjaHuvie BHEIIHWUX YCJAOBUH JJIs1
TePMOJMHAMUUECKOW CHUCTeMbl. BHellHMe W BHYTpeHHHe MapaMeTphl.
IlapameTpbl TepPMOAMHAMUYECKOH CHUCTeMbI KaK CpefjHHe 3HaueHHs BeIMYMH,
OIMKCHIBAKOIINX €6 COCTOSIHAE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauaso TepMoavHaMUKUA. (CaMOMpOM3BOJIbHAS —pesiakcalus
TePMOIMHAMUUeCKOW CHCTeMbI K TeTIJIOBOMY PaBHOBECHIO.

Mogens wWeanpbHOrO rasa B TepMOJWHAaMHUKe — CHCTeMa YpaBHEHUWN:
ypaBHeHue MeH/ieneeBa—KnaneipoHa U BbIpayKeHUe [/ BHyTPEHHEW SHepruu.
YcnoBusi TPUMEHMMOCTH STOM MOJle/Td: HU3Kasi KOHLIeHTpalus 4YacTull,
BBICOKME TeMIlepaTypbl. BelpakeHre /11 BHyTPeHHeN SHepruv OJHOaTOMHOIO
W/eanbHOrO rasa.

KBasucraTthueckre U HeCTaTUYeCKHe MPOLIeCChI.

OneMmeHTapHass pabota B TepMoAWHAMUKe. BbiuncieHre paboThl TI0
rpaduky nporjecca Ha pV-uarpaMme.

Teruionepefaua Kak croco® uW3MeHeHMs] BHYTPeHHeW  SHepruu
TePMOAVUHAMUUECKON cucTteMbl 0e3 coBepileHusi paboTbl. KoHBekIus,
TeIJIONPOBOJHOCTD, U3/TyUeHHe.

KonmuuectBo TemnoTel. TennoéMKOCTh Tesa. Y[enbHasi M MOJISIpHast
TEIUVIOEMKOCTH BelljeCcTBa. YpaBHeHUMe Maiepa. Ye/bHasi TeryioTa CropaHus
ToruiMBa. PacuéT KonuuecTBa TeIUIOTHI TIpU Teruiomnepefauve. [loHsiTHe 00
azrabaTHOM TIpoliecce.



[TepBbili 3aKOH TepMOAWHAMUKU. BHyTpeHHsia >Heprusi. KonuuecTBo
TeNJOTbI W paboTa Kak Mepbl U3MeHeHUsI BHYTpeHHel 3Hepruu
TepMOJVMHAMUUECKON CUCTEMBI.

BTopoii 3akOH TepMOAWHaMHKHU [1Ji1 PaBHOBECHBIX MPOLIECCOB: uepe3
33/laHHOEe paBHOBECHOE COCTOSTHHWE TepMOJMHAMUUeCKOW CHUCTeMbl TMPOXOUT
eIMHCTBeHHas afinabaTa. AGCoMrOTHas TeMIiepaTypa.

Bropoii 3akKOH TepMOAWHaMUWKW [/l HepPaBHOBECHBIX MPOLIECCOB:
HEBO3MOXXHO Tepe/iaTh TeIIOTYy OT 6osiee X0JIOHOTO Tesia K OoJiee HarpeToMy
6e3 kommeHcaiuu (Knaysuyc). HeobpaTuMoCTb TIPUPOHBIX TIPOLIECCOB.

[IpyHLMBI [eUCTBUSA TerI0Bbix ManH. KIT/I.

MakcumanbsHoe 3HaueHue KII/I. Iukn KapHo.

OKOJIOTUYeCKWe  aCreKThl — MCIOJIb30BaHUSI  TEIJIOBBbIX  JIBUTATeseH.
TennoBoe 3arpsi3HeHUe OKPY>KaroLe Cpefpbl.

TexHrUuyecKue yCTPOMCTBA Y TEXHOJIOTMYECKHe TIPOLIeCChI: XOIO0JUJIbHUK,
KOHZWIIMOHED, [W3e/bHbIM U KapOropaTOpHBINA [JBUTaTe/d, MapoBas TypOuHHa,
MOJTyUeHWe CBEPXHU3KUX TeMrepaTyp, YTWIH3alyds «TeIIOBbIX» OTXOZO0B C
WCI0/Ib30BaHKeM TeIJIOBOT0 Hacoca, yTWin3alys 0MoopraHnyeckoro TOTLIMBa
I71s1 BBIDAOOTKH «TeTIJIOBOM» 1 3JIEKTPOIHEPTHH.

/Jlemoncmpayuu.

V3mMeHeHMe TemriepaTypbl IPU afiiabaTHueCcKoM pacIIMpeHHUH.

BosayliiHoe OrHuso.

CpaBHeHUe yZie/IbHBIX TEIJIOEMKOCTEN Bel[eCTB.

CriocoObl M3MeHeHHsT BHyTPeHHel SHepPTUu.

WccnenoBanue aguabaTHOTO mpotiecca.

KoMnbroTepHbie MOJie/1 TeTJIOBBIX JBUTATe Ien.

YueHuuecKuti 3kxcnepumeHm, 1abopamopHble pabombl, NPAKMUKYM.

W3mepeHue yZieTlbHOM TETIOEMKOCTH.

VccnesoBaHue mpoliecca OCTbIBaHUS BellleCTBa.

WccnenoBanue aarabaTHOTO Tpoljecca.

W3yueHre B3aUMOCBSA3M 3HEPIMU MEKMOJIEKYJIIPHOIO B3aUMOJEUCTBUSA U
TeMIIepaTypbl KATIeHUS KUJKOCTEN.

Tema 3. Azpezamubie cocmosiHusi eeujecmea. Pazoeble nepexoobl.

[Tapoobpa3oBaHue U KoHJeHcauusi. VcrmapeHwe W KumieHue. Y zesbHast
TeryI0Ta Mapoobpa3oBaHusI.

HacpiieHHble ¥ HeHachileHHble Tapbl. KauecTBeHHast 3aBUCUMOCTb
IUVIOTHOCTM W [ABJ€HWS HACBILIEHHOrNO TMapa OT TeMmnepaTypbl, WX
HEe3aBHUCUMOCTh OT 00BEMa HaChIIIIEHHOTO Tapa. 3aBUCUMOCTb TeMIlepaTyphbl
KUIIeHUS OT [|aBJIeHUs B XKUJKOCTH.

BnaxHOCTh Bo3yxa. AGCOMIOTHAsI U OTHOCKTE/IbHAsK BJIAXKHOCTb.

TBépmoe Teno. Kpucramueckue M aMopgHble Tesa. AHU30TPONUs
CBOMCTB KpHUCTa/UIOB. llnaBneHne W KpucTa/uvszanus. YJenbHas TerioTa
niiaBsieHust. Cybaumariysi.

HNedopmauyu TBEépAOro Tena. PactsbkeHwe u cxkatuve. Chasur. Moaynb
FOnra. Ilpenen ynpyrux aedopmaru.

TerioBOe pacivpeHue KUAKOCTel U TBEP/BIX Tesl, 00bEMHOe U JIMHelHOoe
paciiiipeHre. AHTapMOHU3M TeIIOBBbIX KojiebaHWM dYacTWI] BeljecTBa Kak
MPUYMHA TeIJIOBOTO pacClliMpeHus TeJl (Ha KaueCTBEHHOM YPOBHe).

[Tpeobpa3oBaHue SHEepruu B (ha3oBbIX

repexo/iax. ¥ paBHeHUe TeTJIoBOro basaHca.



[ToBepxHOCTHOE HaTsDKeHUe. Ko3duiMeHT OBepXHOCTHOTO HaTsKEeHUS.
KanunnisipHele siBieHusi. [laBieHue T1OJi WCKPUBJIEHHOM TOBEPXHOCTHIO
xupkoctu. Gopmyna Jlariaca.

TexHrWueckue YCTPOMCTBA W TEXHOJIOTMYECKUe TMPOLeCChl: J>KUAKHE
KPUCTAJI/Ibl, COBpEMEHHbIE MaTepHaJIbl.

demoncmpayuu.

TernioBoe pacivipeHue.

CBOMCTBA HACBIL[EHHBIX MapOB.

Kurienune. KurieHue 1ipy NOHW>KEHHOM [1aB/IEHUM.

N3mepeHue CUJIbI TIOBEPXHOCTHOTO HATSKEHUSI.

OIBITHI C MBUIBHBIMY TJIEHKAMMU.

CmauuBaHue.

KanusiisipHblie sBeHuUs.

Mopenn HeHbFOTOHOBCKOM JKUJKOCTH.

Criocobbl M3MepeHUs! B/IaXKHOCTH.

WccnepoBanye HarpeBaHUs U IJ1aBJIeHUS] KDUCTA/I/IMYECKOTO BelleCTBa.

Bunbl gedopmariyid.

HabsrojeHre Masbix AedopMaruil.

Yuenuueckuti IKCnepumeHm, /n1abopamopHble pa6omb1 NpaKmukym.

M3yueHne 3aKOHOMEPHOCTeN UCTIapeHus )KUIKOCTe.

V3mepenue ye/bHOU TeTJIOThI M/IaB/IEHUs JIb/A.

V3yyeHre CBOVICTB HaCbILLIeHHBIX 1apPOB.

M3mepeHre abCOMIOTHOM B/IaKHOCTH BO3/yXa M OIleHKa MacChl TIapoB B
TIOMeLLIeHU M.

N3mepenure ko3 duiiieHTa TIOBEpXHOCTHOTO HATSDKEHUSI.

N3mepenue moayns FOHra.

WccnenoBanre 3aBUCMMOCTH JedopMallid pe3WHOBOTO oOpasija OT
MPU/I0KEHHOU K HEMY CUJIBI.

Pa3pen 4. DneKTpoauHaMHKa.

Tema 1. Dnekmpuueckoe nose.

OJIeKTpHU3alys Te/l U eé TIposiBIeHUs. DJIEKTpUUeCKUW 3apsz. [IBa Buja
3/IeKTPUYeCKUX 3apsifoB. IIpoOBOAHMKH, [UINEKTPUKA M TOJYIIPOBOJHUKU.
DeMeHTapHbIA 3/1eKTPUUEeCKUK 3apsifi. 3aKOH COXPaHeHUsl 3/1eKTPUUYeCKOro
3apsja.

B3aumogerictBue 3apsgoB. ToueuHble 3apsifpl. 3akoH KysoHa.

Onektpuueckoe nosie. Ero felicTBre Ha 3/1eKTpUUeCcKre 3apsi/ibl.

Hamnpspk€HHOCTb ~ 37eKTpUUeckoro 1ons. [IpoOHbId  3apsig.  JIuHuu
HanpsKEHHOCTU 37IeKTPUYeCKoro 1ossa. OZHOpOogHOe 3/1IeKTprUYeckKoe ToJie.

[ToTeHLMa/IbHOCTh 3/IeKTPOCTAaTAUECKOr0 MoJisi. Pa3HOCTh TMOTEHLMaIoB U
HanpsbkeHue. [loTeHUManbHas SHEPrusi 3apsiia B 3J€KTPOCTaTUUYECKOM TI0JIe.
[ToTreHian 3/1eKTpocTaTUyeckoro mnoss. CBg3b HaNPSHKEHHOCTHM MO/ U
Pa3HOCTU MOTEHILMAIOB /IS 3JIEKTPOCTaTUUYeCKOro noJist (Kak OJJHOPOTHOTO, TaK
Y HEOJJHOPO/THOT0).

[IpyHLMN CyTIeprio3ulMy 3/1eKTpUUeCKUX MoJiew.

[Tone ToueuHoro 3apsiza. I[losie paBHOMepHO 3apsbkeHHOM cdepbl. [Tose
PaBHOMEPHO 3apsDKEeHHOro Mo o00béMy 1apa. [losie paBHOMEPHO 3apsKeHHOM
OeCcKOHEUHON MJIOCKOCTH. KapTHHbI JIMHWKM HAMPSDKEHHOCTH ITUX TIO/Ned U
5KBUIIOTEHLIMA/IbHBIX TTOBEPXHOCTEM.

[IpoBOJHUKHU B 3/1IEKTPOCTATUUECKOM I10J1e. Y C/IOBHEe PaBHOBECUS 3apsi/iOB.

[V3/IeKTPUKM B 3JIEKTPOCTaTUYeCKOM  moJie.  JIussieKTpuueckas
TPOHULIAEMOCTh BellleCTBa.



KoHpgeHcaTop.  DJ/IeKTPOEMKOCTb  KOHZeHcatopa.  JIeKTPOEMKOCTh
TJIOCKOT'O0 KOHZIeHCaTopa.

[lapannensHOe  coefvHeHWe  KOHAeHcAaTopoB.  [locsienoBarenbHOe
CcoeIMHEHVe KOH/IEHCaTOPOB.

OHeprus 3apspKeHHOTO KOHIeHCaTopa.

JIB>KeHUe 3apsyKeHHOW YaCTULIbl B OJJHOPO/IHOM 3/IeKTPUUECKOM TI0JIe.

TexHuueckue yCTPOWCTBA U TEXHOJIOTHUYECKHe TIPOLIeCChI: 3JIeKTPOCKOIL,
3JIEKTPOMETp, 3JIeKTPOCTaTHUecKasi 3allliTa, 3a3eM/ieHHe 3J/IeKTPOIpPHO0pOB,
KOH/IeHCcaTophbl, reHepaTtop Ban ge I'paada.

demoucmpayuu.

Y CTpOMCTBO Y TIPUHLIUIT [IeWCTBUS 3/1IEKTPOMETpa.

OeKTprAUYeCKoe 1oJie 3apsyKeHHBIX [apUKOB.

O/eKTpruUeckKoe 1oJie JByX 3apsyKeHHbIX TIJIaCTUH.

Mopenb 3/1eKTpocTaTiueckoro reseparopa (Ban ge I'paada).

[TpOBOAHUKHM B 37IEKTPUUYECKOM MOJIe.

DeKTpoCcTaThuecKas 3allura.

YCTpOMCTBO U [JeWCTBHe KOHJAEHCAaTopa TIOCTOSIHHOW W TepeMeHHOU
EMKOCTH.

3aBUCHUMOCTb 3JIEKTPOEMKOCTU TUJIOCKOTO KOHJEHcaTopa OT  I/IOLIaJu
JIAaCTHH, PaCCTOSIHUS MEXXAY HUMU U [N3JIEKTPUUYECKOW NTPOHUL[aeMOCTH.

OHeprus 371eKTPUYeCKOro T0JIs 3apSUKeHHOr0 KOHZeHcaTopa.

3apsifika v pa3psiika KOHJeHCaTopa yepes pe3ucTop.

Yuenuueckuti 3kcnepumeHm, 1a60pamopHbie pabombl, NPAKMUKYM.

O1jeHKa CY/1 B3aUMO/IeMCTBUSI 3apsPKEHHBIX TeJl.

HabsrosileHrie mipeBpallleHUsi SHEPryud 3apsbKeHHOTO KOHZeHcaTtopa B
SHEPrUI0 U3/1y4YeHHs CBeTOAUO/A.

M3yueHne npoTeKaHHUsl TOKA B 1[eMH, COZiep>Kalllell KOHAeHCcaTop.

Pacnpenenenue pa3HOCTU TOTEeHLIUAIOB (HampsKeHus1) Tipu
rnoc/aejoBaTe/TbHOM COeJUHeHUU KOH/IeHCAaTOPOB.

WccnenoBanue pa3psifia KOHJEHCATOpa yepe3 Pe3ncTop.

Tema 2. I[TocmosiHHbIU 3/1eKMpUYecKUli MoK.

Cwuia Toka. [TocTossHHBINM TOK.

YcnoBusi  CyliecTBOBaHHSI ~ TOCTOSTHHOTO  3/IEKTPUUECKOrO  TOKa.
Wctounuku Toka. Hanpsbkenve U u S]IC €.

3akoH Owma [Jj1d ydacTKa Lieru.

D/IeKTpUUecKoe COMPOTHBJIEHUE. 3aBUCHMOCTh  CONPOTHUBJIEHUS
O/IHOPO/IHOTO MPOBO/IHUKA OT €ro /JMHbI M TUIOL[a[y TOMepeyHoro CeyeHwusl.
Y nenpHOE CONpOTHBIIEHWE BelleCTBa.

ITocnemoBaTenbHOe, TapasuiesibHoe, CMelllaHHOe coefiiHeHUe
MPOBOAHUKOB. PacyéT pa3BeTB/NEHHBIX 3J/IeKTpUUeckKux Ileneid. [lpaBusa
Kprro%a.

Pabota asiekTpuyeckoro Toka. 3akoH [[xoyns—/leHua.

MOIIHOCTb 3/1eKTPUUeCKOro Toka. TeryioBasg MOLJHOCTb, BblJe/isieMas Ha
pesucTope.

OJIC u BHyTpeHHee COMNpPOTHMB/IEHWE WCTOYHMKA TOKa. 3aKOH Owma s
TOTHOW (3aMKHYTOM) 3JIeKTPUUECKOM Lienu. MOIJHOCTh MCTOUHMKA TOKa.
Koportkoe 3ambIKaHue.

KoHngieHcaTop B Lienu OCTOSHHOT'O TOKa.

TexHUUeCcKre yCTPOWMCTBA Y TEXHOJIOTMUECKHe MPOLIECChl: aMIlepMeTD,
BOJIbTMETP, PEOCTaT, CYETUMK TIEKTPUUYECKOU SHEPrHUU.

demoncmpayuu.



V3mepeHre CUJbI TOKA Y HalpPSDKEHUSI.

WccnenoBaHre 3aBUCUMOCTH CUJIbI TOKA OT HATPsDKeHUs [JI1 pe3UCTopa,
JIaMITbl HAKaJIMBaHUS U CBETOAMO/A.

3aBHUCHUMOCTb COTIPOTUBJIEHUS IUIUHAPUUECKHX TTIPOBOJHUKOB OT JJIUHBI,
IIJIOLLIa/IU TIOTIepeYyHOro CeueHus: U MaTepuasa.

WccnemoBaHue 3aBUCUMOCTA  CWIbI TOKA OT COINPOTUB/IEHUS  TIPU
MOCTOSIHHOM HarpsKeHUH.

[Ipsamoe wu3smepenve O/IC. KopoTkoe 3amMbikaHue TrajbBaHUYeCKOI'O
37IeMeHTa Y OL|eHKAa BHYTPEHHero COIPOTUBJICHUS.

Crioco6pl coefuHEHUST ICTOYHUKOB TOKa, J/1C Garapeti.

WccnenoBaHre pa3sHOCTH TOTEHLIMAZIOB MeXKJY ITOJIF0OCAaMU MCTOYHMKA
TOKA OT CHJIbI TOKA B LeIH.

YueHuuecKuti 3kxcnepumeHm, 1abopamopHble padbombl, NPAKMUKYM.

VccnenoBaHre CMeIIaHHOIO COeJMHEeHUs Pe3CTOPOB.

V3mepeHyie yzie/IbHOTO COTIPOTUB/IEHUS TIPOBOJHUKOB.

WccnenoBaHre 3aBUCMMOCTA CUJIBI TOKA OT HAarlpsUKEHUsT JJIs1 JIaMITbl
HaKa/IMBaHUSI.

YBenuueHue npejiena u3MepeHus: amrnepMerpa (BoJbTMeTpa).

N3mepenue D/1C 1 BHYTpeHHero CONpOTUB/IeHUS UCTOUHUKA TOKaA.

NccnenoBanne 3aBucuMmoctd  JOJC raibBaHAUECKOrO0 3jIeMEHTa  OT
BPEMEHU TPU KOPOTKOM 3aMbIKaHUH.

WccnenoBaHre pa3sHOCTH TOTEHLIMA/IOB MeXKAY IIOJIF0OCaMU MCTOYHUKA
TOKA OT CWJ/IbI TOKA B LeTIH.

WccnegoBaHve 3aBUCUMOCTH TMOJI€3HOU MOIHOCTHM MCTOUYHHUKA TOKA OT
CUJIbI TOKA.

Tema 3. Toku 6 paznuuHbIX cpeoax.

OJleKTpUuecKass TMPOBOAMMOCTb PAa3/IMYHbIX BeLecTB. OJIeKTPOHHas
MPOBOJMMOCTb TBEPZBIX METas/UIOB. 3aBUCUMOCTb COTIPOTUBJIEHUS] METa/JIOB OT
TeMrieparypsl. CBepXIIpoOBOAUMOCTb.

ONeKTpUUeCcKui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku.  CoOCTBeHHass U TIpUMeCHass  TIPOBOJIMMOCTh
MoJynpoOBOIHUKOB. CBolcTBa p—n-riepexo/a. [1o1yrpoBogHUKOBBIE TIPUOOPHI.

ONeKTPUYECKUM TOK B 37IeKTPOJIUTaX. DJIEKTPOIUTUYECKAs! AUCCOLUALIUS.
OsekTposus. 3akoHbl Papajes /i 3JIeKTPO/Iv3a.

OJIeKTPUUECKUK TOK B rasax. CamOoCTOSITeNIbHBIM M HEeCaMOCTOSITE/IbHbIN
paspsizi. PasnuuHble TUIIBI CAaMOCTOATe/IBHOTO paspsaga. Monnus. I1nasma.

TexHruyecKue yCTPOMCTBA Y MPAKTAUECKOe MpHUMeHeHue: ra3opaspsijHble
JIaMIIbI, 37IeKTPOHHO-TyuYeBasi TpyOKa, TOJyPOBOJHUKOBEIE TIPUOOPHI: U0/,
TPaH3UCTOp, (HOTOAWOA, CBETOAMOJ, TrajbBaHWKa, pa(UHUpOBaHHE MeJH,
BbITIJIaBKA a/IFOMUHUS, 3/IEKTPOHHAsE MUKDPOCKOIIHS.

demoncmpayuu.

3aBUCHMOCTb COIPOTHBIIEHUS] MeTaJl/IOB OT TeMIlepaTyphbl.

IIpOBOAUMOCTE 3/IEKTPOJIUTOB.

3aKOHBI 3/1eKTposiv3a Papazes.

VickpoBoi pa3psisi ¥ MPOBOJAWMOCTb BO3JyXa.

CpaBHeHMe NTPOBOAUMOCTH MeTaJI/IOB U TTOTYIIPOBOJHUKOB.

OJHOCTOPOHHSAS NPOBOJAUMOCTb IUO/A.

YueHuuecKuti 3kxcnepumeHm, 1a60pamopHble padbombl, NPAKMUKYM.

HabttojeHue 3/1eKTposn3a.

M3mepeHue 3apsi/ja OJJHOBA/IEHTHOT'O MOHA.



WccnepnoBaHrve  3aBUCHMOCTHA  COTNPOTHBJIEHHWS — TEPMOpPE3WCTOpa  OT
TemrepaTyphbl.

CHATHe BOJIbT-aMIIEPHOW XapaKTEePUCTUKU AUO/A.

Pu3nuecKu NPakTUKYM.

Criocobpl  u3MepeHHUs (U3NUECKUX BeMUMH C  HCTOJb30BaHUEM
aHaJIOTOBbIX M LW(GPOBBIX W3MEpPUTE/NbHBIX TPUOOPOB U KOMITbIOTEPHBIX
JIATUMKOBBIX  CHCTEM. AOCO/MIOTHbIE ¥ OTHOCHTE/IbHBIE TOTPELIHOCTH
M3MepeHuni pru3ruecKux BesnurH. OLieHKa rPaHuL| MOrPeLIHOCTeH.

[TpoBesieHre KOCBEHHBIX W3MEPEHWW, WCCAe[lOBaHUM 3aBUCUMOCTEN
¢du3nUeCcKUx BeJIMUMH, TPOBePKa MpeJIOKeHHBIX rumnore3 (BbIOOp W3 pabor,
OMUCAHHBIX B TeMaTUUeCKUX pa3fenax «YUeHWUYeCcKUd SKCIIepHMEHT,
naboparopHble paboThI, TPAKTUKYM» ).

MexnpeaMeTHbIe CBA3H.

N3yuenve Kypca u3uku yriy6séHHoro ypoBHs B 10 kiacce
OCYLLECTB/ISIETCSI C YUETOM COJlep)KaTe/IbHbIX MEeXXIIPeJAMETHBIX CBs3€l C
KypCcaMH MaTeMaTHUKu, O10/I0OTHUH, XUMUH, reorpaduy U TeXHOJIOTHH.

MesicnpeOmemHble noHsiMusi, C6513aHHble C U3yYeHUEeM Memooo8
HAYYHO020 NO3HAHUs: SiBJieHWe, Hay4yHbIM (hakT, TUMOTe3a, (Pusnueckas
Be/IMUMHA, 3aKOH, Teopusi, HaOofieHWe, SKCTIepUMEHT, MOJe/MpOBaHue,
MO/JieJib, W3MepeHHe, TIOTPEeIIHOCTA HW3MepeHUl, W3MepuTesbHble MPUOOpHI,
1dposast mrabopaTopusi.

Mamemamuka: pemieHre cHUCTeMbl ypaBHeHWM. JIMHelHass (QyHKUuS,
napabosia, rurnepbona, WX TrpapUKM U CBOWCTBA. TpUroHOMeTpHUYecKue
byHKLIUU: CUHYC, KOCHHYC, TaHTeHC, KOTaHIeHC, OCHOBHOE
TPUTOHOMETPUUECKOe TOXAEeCTBO. BeKTOpBI 1 UX MPOEKLUWKA Ha OCU KOOPZMHAT,
CJI0XKEHUE BEKTOPOB.

Buonozus: MexaHWueckoe [BWXKEHWe B JXMBOW mnpupoje, auddysus,
0CMOC, TeTVI00OMeH >KHMBBIX OPraHU3MOB, TETUIOBOe 3arpsi3HeHue OKpYyyKaroiei
cpefibl, yTUIM3alusi OMOOpraHUUeCcKOro TOTJIMBA /il BbIDA0OTKM «TeTJIoBOM» U
3/1eKTPOSHEPryUY, TOBEPXHOCTHOE HAaTsPKeHWe W KalwiisipHble SIBJIEHUS B
TIPUPOJE, 3JIEKTPUUYECKHE SIBJIEHUS B )KUBOU TIPUPO/JE.

Xumus: IUCKpeTHOe CTPOeHMe BellecTBa, CTPOEHWe aTOMOB WM MOJIEKY/I,
MOJIb BELLeCTBA, MOJISIDHAsi Macca, TOJIyYeHHe HaHOMarepHasoB, TEIUIOBbIe
CBOMCTBA TBEDPJBIX TeJl, JKUAKOCTeM M Tra3oB, JKUAKWE KPUCTaJIIbI,
3/IeKTpUUeCKHe CBOMCTBA MeTAa/lIOB, SJIEKTPOJIUTAYECKAs —AUCCOLMALIUS,
rajibBaHUKa, 37IeKTPOHHAsE MUKPOCKOIHSI.

Feoepad)un. B/I&KHOCTb BO3/1yXa, BETPbI, DapoMeTp, TepMOMETP.

TexHnosno2usa:  mpeoOpa3oBaHWe  [IBIKEHWNA C  KCIIOJIb30BaHUEM
MEeXaHHU3MOB, YY6T CyXOro U >XMAKOrO TpeHUsi B TeXHUKe, CTaThyecKue
KOHCTPYKI[MM (KDOHIUTEWH, pelléTyaTble KOHCTPYKLIMW), WCII0/b30BaHKe
3aKOHOB COXpPaHeHHsI MeXaHUKU B TexXHUKe (TMPOCKOIl, BOJOMET WU [pyrue),
JIBUTaTe/lb BHyTPEHHET0 CropaHus, rapoBasi TypOrHa, ObITOBOM XOMOAW/IbHUK,
KOH/IUI[MOHEeD, TEeXHOJIOTUW TI0JIydyeHUsi COBPEMEHHbIX MaTepuasaoB, B TOM
yuC/ie HaHOMaTepuajsoB, MU HAHOTEXHOJIOTWH, 3JIeKTpPOCTaTMYecKas 3alljuTa,
3a3em/ieHHe 371eKTPONpUOOpOB, ra3opa3psifiHbie JiaMIlbl, MOTYTIPOBOAHUKOBBIE
npubOpkI, rajbBaHUKa.

11 K/TACC

Pa3pgen 4. DneKTpoAuHaMHUKa.
Tema 4. MazHumHoe nose.



B3auMo/ielicTBHe TIOCTOSTHHBIX MarHMTOB W TIPOBOJAHUKOB C TOKOM.
MarnuTtHoe mnosie. BekTop MarHMTHOM WHAYKIUU. [IpUHIMI CyTieprio3uiiyuu
MarHUTHBIX M0JIel. JIMHUY MarHUTHOM UHAYKLIAU.

MarHuTHOe 110/1e MPOBOJHUKA C TOKOM (TPSIMOT0 MPOBO/THUKA, KaTYLLIKU U
KPYroBOTo BUTKA). OMbIT JpcTe/a.

Cuna AmMnepa, eé HarnpaB/ieHUe ¥ MOZY/Ib.

Cuna JlopeHua, eé HarpaB/ieHWe W MOAY/b. [IBr>KeHWe 3apshkKeHHOU
YaCTULIbI B OJHOPOJHOM MarHUTHOM Tiojie. Pabota cumbl JIopeHiia.

MarnuTHOe mose B BelrfecTse. PeppoMarHeTHKY, napa- 1 jiaMarHeTHKH.

TexHrUuecKue yCTPOWCTBA W TEXHOJOTHUeCKHe TMPOLeCChl: MpUMeHeHue

MOCTOSIHHBIX MarHuTOB, 3/71EKTPOMarHUTOB, TeCTep-MyJIbTUMETD,
3/IeKTpO/IBUTaTe/b SIKOOH, YCKOPUTE/N 3/IeMeHTapHBIX YaCTHI].
/lemoncmpayuu.

KaptyHa /WHMM  WHAYKUMM ~ MarHATHOTO  TOJIE  MOJIOCOBOTO U
M0/IKOBOOOPAa3HOTr0 MOCTOSIHHBIX MarHUTOB.

KapTtvHa J/MHWM MarHATHOM WHAYKLUA TIOJIA  JJIMHHOTO  TPSIMOrO
MPOBOJHUKA U 3aMKHYTOI'O KOJIbL|€BOT'0 TIPOBOJHUKA, KATYILIKK C TOKOM.

B3aumopeiicTBre IBYX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HevictBre cunbl JIopeH1ja Ha MOHBI 3/IEKTPOJIATA.

HabstojeHue [BYKeHUS TTyyKa 3/IeKTPOHOB B MarHUTHOM TIOJTe.

[IpyHLMDO AeNCTBUS 3J1eKTPOU3MEPUTEIBHOT O nipubopa
MarHUTO3/IEKTPUIECKON CUCTEMBL.

Yuenuueckuti 3kcnepumeHm, 1a60pamopHbie pabombl, NPAKMUKYM.

WccenoBaHrie MarHUTHOTO T10J1S1 TIOCTOSTHHBIX MarHUTOB.

VccnenoBaHuie CBOWCTB (peppOMarHeTUKOB.

WccnenoBanue 1eUCTBYS MOCTOSHHOTO MarHWTa Ha paMKy C TOKOM.

V3mepenyie cusbl AMriepa.

V3yueHne 3aBUCUMOCTH CUJIbI AMITepa OT CUJ/IbI TOKA.

OnpeseneHve MarHUTHOW HWHIYKLUMA Ha OCHOBE W3MEpPEHUsl CHUJIbI
Awmriepa.

Tema 5. 3/1eKmpomaeHumHa;1 UHOYKYUSL.

fIBneHwe 31eKTPOMAarHATHOM WHAYKUMW. [IOTOK BeKTopa MarHUTHOU
vHAYKUWK. O1C MHAYKUMU. 3aKOH 371eKTPOMarHUTHOW WHAyKuMu Dapages.
Buxpesoe 3sekTpuueckoe riojie. Toku @yko.

3/C uHAYKLMH B [IPOBOJHUKE, NABWXKYILEMCS B OJHOPOJHOM MarHUTHOM
rosie.

ITpaBuio JleHrja.

NupykTuBHOCTL. Karylllka MHAYKTUBHOCTY B LielM IIOCTOSIHHOT'O TOKA.
Asnenvie camonHaykumuu. 3C caMOMHIYKLWHA.

OHeprvss MarHWTHOIO TIO/I1  KaTyIIKU C

TOKOM. DJIEKTPOMAarHuTHoe TioJie.

TexHUUeCKre YCTPOUCTBA U TEXHOJIOTMYeCKHe MPOLeCChl: UHAYKLMOHHAS
reyb, COJIEHOUJ, 3alliuTa OT 3/IeKTpY3aLyy Tesl MPU JBWKEHUM B MarHUTHOM
rojie 3eMJIu.

demoncmpayuu.

HabmtoeHue siBlieHUs 371IEKTPOMAarHUTHOM UHAYKLUM.

Wccneposanre 3aBucumMocTy 31C MHOYKIMU OT CKOPOCTU W3MEHeHUs
MarHMTHOIO IOTOKa.

IIpaBuio JleHrja.

[TaseHrie MarHUTa B aTFOMHUHUEBOU (MeIHO) TpyOe.



SIBjileHne caMOMHAYKLMU.

NccnepoBanne  3aBucvmoctd  OIC  caMOMHAYKUMM  OT  CKOPOCTH
W3MEeHEeHHUs CUJ/IbI TOKA B L[eMH.

YueHnuueckuti s3kcnepumeHm, 1a60pamopHble padombl, NPAKMUKYM.

WccnenoBanHue SIBJIeHUS 3/1eKTPOMarHUTHOMN
vHaykuu.  OnpefienieHMe  WHAYKLUM — BHUXPEBOTO
MarHUTHOT'O TI0JIS1. WccnenoBaHue SIBJIEHUST
CaMOMHYKLIAU.

C6Hopka Mo/iesiv 371IeKTPOMarHUTHOTO TeHepaTopa.

Pa3pen 5. Koie0aHusa ¥ BOJIHBI.

Tema 1. MexanuuecKue Kos1e6aHusl.

KonebarenpHas cucteMma. CBOOOHBIE KOIeOAHMS.

'apmoHnueckue  KojiebaHus. KuHeMaTHueckoe U AMHAMUUECKOE
orvcaHue. OJHepreTHUecKoe OMHcaHWe (3aKOH COXpaHeHHs MeXaHWUecKOu
3Hepruu). BoIBOA, AMHAMHUUECKOTO OIMMCAHKUsI FrapMOHUYeCKUX KoJjiebaHu U3 ux
9HEepPreTUUeCKOro U KWHEMaTUUeCKOTO OTTHCaHMS.

Awmrutyza v dasa kosebaHuii. CBsi3b aMIUIMTY/Ibl KOJleOaHUM MCXOAHON
BeJIMUMHBI C aMIIUTYZaMU KojiebaHuii eé CKOPOCTU U YCKOPeHMs.

[Tepuog u uyactoTa KoseOaHuii. [Tepros Ma/ibIX CBOOOJHBIX KO/IeOaHUM
MaTeMaTUUeCKOro MasTHHWKa. Ilepros CBOOOAHBIX KoOJieOAHUM TIPYKUHHOTO
MasiTHUKaA.

[TonsaTie o0 3aTyxalmux KojebaHusAX. BbIHYKAeHHbIe KomebaHUs.
Pe3oHaHc. Pe3oHaHcHass KpuBas. BiusiHue 3aTyxaHWs Ha BHJ pe30HaHCHOU
KpUBOM. ABTOKOIe6aHMs.

TexHUUueCcKHWe YCTPOMCTBA W TEXHOJOTHYeCKWe TIPOI[eCChl: MeTPOHOM,
yachl, KaueJii, My3bIKa/bHble HHCTPYMEHTHI, ceilicMorpad.

emoncmpayuu.

3anuch Kosie0aTebHOTO /IBV)KEHUSI.

HabstojeHre He3aBUCMMOCTH Tiepro/ia Maslbix KojiebaHuii rpy3a Ha HUTH
OT aMIUIATY/IbI.

WccnenoBaHue 3aTyxawoluxX KojebaHW U 3aBUCMMOCTU  Tiepuoja
CBOOOJHBIX KOie0aHUi OT COTIPOTHBIIEHUS.

VccnemoBaHuve KosiebaHW Ipy3a Ha MaCCHBHOW TIPY)KUHE C IIeJIbIO
cdopMupoBaHus TIpe/iCTaBIeHn 00 HziealbHOM MOZe/v TIPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHeHHsI SHePTUH MPH KoJyie0aHMsIX TPy3a Ha MpY’KUHe.

ViccieoBaHve BBIHYKIEHHBIX KOJIe0aHUM.

Habsmozienrie pesoHaHca.

Yuenuueckutl 3kcnepumeHm, 1a60pamopHbie pabombl, NPAKMUKYM.

M3mepeHue Tieprofia CBOOOAHBIX KOyieOaHUM HUTSHOTO M TIPY)KUHHOTO
MasiTHUKOB.

M3yueHre 3aKOHOB JBI)KEHUs Tejla B XOfie KoyieOaHWM Ha yIpyrom
TioJiBece.

V3ydeHurie ABM>KeHUsI HUTSHOTO MasiTHUKA.

[Tpeobpa3oBaHie S3HEPTUU B TIPYKUHHOM MasiTHUKE.

ViccnenoBadve yObIBaHUST aMIUTUTY/IbI 3aTyXalOIUX KomebaHuH.

VccnenoBaHe BbIHYKJ€HHBIX KOJIeDaHUM.

Tema 2. DnekmpomazHUMHbIe KO/1€0aHUSL.

KonebaTenbHbii KoHTYp. CBOOO/HBIE 3/IEKTPOMAarHUTHBIE KOeOaHUS B
uzieanbHOM KoJsiebaTesibHOM KOHType. @opmyna TomcoHa. CBsi3b aMIUIUTY/IbI
3apsijia KOH/ieHcaTopa C aMIUIMTY/JOW CUJIbI TOKa B Kojie0aTesTbHOM KOHTYPe.

3aKOH COXpaHeHHsI SHEPTHH B W/lealbHOM K0sie0aTe/IbHOM KOHTYPe.



3aryxarouue 3JIeKTPOMarHUTHbIE KoebaHusI. BoeiHYXJjeHHbIe
3/IeKTPOMarHuTHbIe Kosie0aHusl.

[lepeMeHHbIi TOK. MOIIHOCTE TEPEMEHHOTO TOKAa. AMIUIMTYJHOE |
JIeMCTBYIOLLlee 3HaueHWe CW/bl TOKa W HamlpsDKeHWs TpU pas3/nyHou ¢opme
3aBMCMMOCTH [TIePEMEHHOI0 TOKa OT BPEMEHH.

CuHyCcOWJa/bHbIM epeMeHHbINM TOK. Pe3ucTop, KOHJeHCaTop YU KaTyllKa
VH/JYKTUBHOCTH B LIeNIM CUHYCOMJAIBHOTO TIepeMeHHOr0 ToKa. Pe3oHaHC TOKOB.
Pe3oHaHC HarnpspkeHUH.

UpeanbHbiii TpaHchopmarop. IponsBozcCTBO, mepefaua U ToTpebsieHye
37IeKTPUYECKOU SHEPrUHu.

JKOJIOTUYeCKe DUCKU TPU MNPOM3BOJCTBE 371eKTpo3Hepruu. KynbTypa
WCII0/Ib30BaHUs 37IEKTPOSHEPTUU B OBCEIHEBHOW JKU3HU.

TexHUUYeCcKue yCTPOMCTBA U TEXHOJIOTUUECKHe MPOLIeCChL: 3JIeKTPUYeCKUM
3BOHOK, TeHepaTop NepeMeHHOr0 TOKa, IMHUY 3/1eKTporepeay.

/Jlemoncmpayuu.

CB000/IHBIE 3/IEKTPOMarHUTHbBIE KOJie0aHusl.

3aBUCHMOCTh YaCTOTbI CBOOOAHBIX KOjiebaHWW OT WHIYKTUBHOCTU U
€MKOCTU KOHTYpa.

OcH/IIorpaMMBbI 3/1IEKTPOMarHUTHBIX KOiebaHu.

["eHepaTOp He3aTyXarloIUX 3/IeKTPOMarHUTHBIX KOjie0aHUH.

Mogesb 371eKTpPOMarHuTHOTO reHepaTopa.

BbIHY)XJleHHbIe CHHYCOU/a/IbHbIe KOeOaHus.

Pesucrop, KaTyiika MHAYKTUBHOCTHA U KOHZIEHCATOP B LN IepeMeHHOI0
TOKa.

Pe3oHaHC mnpu mociaefoBaTebHOM COEQUHEHUM pe3WCTOpa, KaTyIIKU
MHIYKTUBHOCTH U KOHJIeHCATopa.

Y CTpOMCTBO Y TIPUHLIUI IeMCTBUS TpaHChopmMaTopa.

Mogesnb TMHUM 5/1eKTponepejaum.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

N3yueHnue TpaHcdopmaTopa.

WccnenoBaHre riepeMeHHOTO TOKA Uepes 1oc/iej0BaTe/IbHO COeJUHEHHbIe
KOH/IEHCATOp, KaTYyLLIKY U Pe3UCTOP.

Habto/jeHue 3/1eKTPOMarHUTHOTO pe30HaHca.

VccnenoBaduie paboThl HCTOUHHMKOB CBETA B LIeNU NTePeMeHHOT0 TOKa.

Tema 3. MexaHuuyecKue u 3/1eKMpoMazHUMHbLe 80/IHbl.

MexaHuueckue BOJIHBI, YCJIOBUSI UX pacrnpocTpaHeHus. [lomepeunsle u
MpoJlo/ibHBIE BO/HBL. [leproz, CKOpPOCTb pacrpoCTpaHeHusi U JJjIMHa BOJIHBI.
CBolCTBa MeXaHUUECKUX BOJIH: OTpakeHUe, TipesioM/ieHne, UHTep(pepeHLus 1
Idpakiysi.

3Byk. CkopocTh 3ByKa. ['poMKocTh 3ByKa. Brwicota ToHa. TemOp

3ByKa. [IlymMoBOe 3arpsi3HeHHe OKpY>KarolLllei CpeJbl.

ONeKTPOMarHUTHbIe BOJIHBL. Y CJIOBUSI W3/IyYeHUS] 37eKTPOMAarHUTHBIX
BOJIH. B3ariMHas opueHTalysi BEKTOPOB B 37IeKTPOMarHUTHOU BOJIHE.

CBOMCTBa  3/7eKTPOMAarHWTHBIX  BOJH:  OTpakeHWe, MpeoMJ/IEHHe,
ronsipu3saiiusi, uHTepdepeHIus U AU pakKLiysl.

[ITkana 371eKTpOMarHuTHBIX BOJIH. [IprMeHeHre 3/1eKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[IpyHLMIIBI paUOCBA3Y U TejleBUeHUs. Pafyonokanus.

OIeKTPOMAarHMTHOE 3arpsi3HeHNe OKPY’Karollen Cpebl.



TexHUUecKue yCTpPOWCTBA M MPaKTHYeCKOe TMpUMEHEeHWe: MY3bIKajbHble
VHCTPYMEHTHI, pajilap, paJuoNpUEéMHUK, TeeBU30p, aHTeHHa, TenedoH, CBU-
Treub, yIbTPAa3BYKOBasi JUarHOCTHKA B TEXHUKE U MeULMHE.

/Jlemoncmpayuu.

O6pa3oBaHue U pacrpocTpaHeHue ToTepPeyHbIX U TIPO/I0/IbHBIX BOJTH.

Koneb6mtoiiieecst Tesi0 Kak KCTOUHUK 3BYKa.

3aBHUCUMOCTb [IJTUHBI BOJTHBI OT YaCTOTHI KOJie0aHUM.

HabJtto/jeHre oTpaykeHus U MpeioM/IeHUst MeXaHUUeCKHUX BOJTH.

HabstojeHme nHTepdepeHivy U Audpakiiid MeXaHUUeCKHUX BOJTH.

AKyCTHUYeCKUU pe30HaHC.

CBONMCTBa y/IbTPa3BYyKa U ero NpuMeHeHHe.

HabstofjeHre CBsI3M TPOMKOCTU 3BYKa M BBICOTHI TOHA C aMIUIUTY/ON U
YacTOToU KosebaHui.

VccnenoBanve  CBOWCTB — 3JIEKTPOMAarHMTHBIX — BOJIH:  OTPakeHUe,
rpesioMJ/IeHue, NoJsipu3anys, AudpakLys, UHTephepeHLusl.

Ob6HapyskeHHe UHPPAKpaCHOTO U y/IbTPapHOIeTOBOTO U3TyUeHH.

Yuenuueckuti 3kcnepumeHm, /1a00pamopHbie pabombl, NPAKMUKYM.

V3yueHue napamMeTpoB 3BYKOBOU BOJIHBI.

V3yueHne pacripoCTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBe.

Tema 4. Onmuka.

[IpsiMOIMHEHOe pacnpoCTpaHeHWe CBeTa B OAHOPOAHOM cpege. Jlyu
cBeTa. ToueyHbIM UCTOUHHUK CBeTa.

OTpaxkeHUe cBeTa. 3aKOHbI OTpa)keHHUs1 cBeTa. [TocTpoeHue n3o06paxeHUi
B IJ1I0CKOM 3epkasie. Cheprueckue 3epkarna.

[TpeslomsieHre cBeTa. 3aKOHBI TIpesioMeHWs CBeTa. AOCOMIOTHBIN
roKasaTesb rpesoMyieHus. OTHOCUTeNIbHBIM  TOKa3aTeab TMPeIOMJIeHHUS.
[ToCTOSIHCTBO 4acCTOTBI CBeTa W COOTHOLUEHWEe [UIMH BOJIH TIpU Ilepexofe
MOHOXPOMAaTUUECKOTO CBeTa uepe3 rpPaHULly pasjiesia JBYX ONTUYECKUX CpeJ,.

Xop nyuei B ipusme. JIucnepcusi cBeta. C/I0XKHBIN COCTaB 0esioro cBeTa.
[IBer.

[TonHoe  BHyTpeHHee oTpakeHue. Ilpeme/nbHBIM  Yros  TOJHOTO
BHYTPEHHero OTPa’KeHUsl.

Cobuparorriie W pacceuBatoljie JWH3bl. ToHKas JmH3a. POKycHoe
pacCcTosiHue M OITHYecKasi Cuia TOHKOM JIMH3bl. 3aBUCUMOCTBH (DOKYCHOTO
pPacCTOSIHUSI TOHKOU C(hepUUeCcKOU JIMH3bI OT eé TeOMeTPUU U OTHOCUTEIbHOTO
T0Ka3areJisi [peoMIeHUSI.

dopmysia TOHKOU JIMH3bL. Y BeIUUYeHUe, JaBaeMoe JTMH30MU.

Xop, nyya, MpOLIeJIIET0 JTUH3Y IO/ MPOU3BOJIBHBIM YITIOM K eé TJIaBHOU
onTuueckon ocu. [TocTpoeHWe H300pa’keHWM TOUKM W OTpe3Ka TNPSMOM B
cobuparolyX ¥ PacCeMBaOIIMX JIMH3aX U UX CUCTeMax.

Ontuueckre mipubopel.  Paspemiaroijasi  criocobHocTh. [1a3  Kak
OInTUYecKast CUCTeMa.

[Tpenesibl NPpUMEHUMOCTH F€OMEeTPUYECKOM ONTHKH.

BonHoBass ontvka. WHTepdepeHius cBeTa. KorepeHTHble WCTOYHUKM.
YciioBusi HabmoieHWsT MaKCUMYMOB UM MUHUMYMOB B WHTep(depeHIMOHHOM
KapTUHe OT [BYX KOIepeHTHbIX MCTOYHUKOB. [Iprvmepnl KjacCUUeCKUX
VMHTep(depeHIMOHHBIX CXEM.

HOudpakius cBeta. AudpakiyioHHasi peliéTka. YcaoBue Hab/ogeHUs
[JIaBHbIX MAakKCHMyMOB IIpd IIaJleHWHd MOHOXPOMAaTUYeCKOro cCBeTa Ha
IV(PaKLMOHHYIO PEIIETKY.

[Tonapusanus ceeta.



TexHrUUueCcKue yCTPOMCTBA U TEXHOJIOTMYECKHe TMPOLIeCChl: OUKH, Jyma,
reprckon, ¢oToanmapaT, MUKPOCKOM, MPOEKI[MOHHbIN arapar, MpoCBeT/IeHUe
OITUKH, BOJIOKOHHAs1 ONTUKA, AUPPAKI[MOHHAs PelléTKa.

Jemoucmpayuu.

3aKOHbI OTpa)KeHUsI CBeTa.

VccnenoBaHue npesioM/ieHHs CBeTa.

HabtoieHre MOTHOTO BHYTPeHHero oTpa)keHusi. Mojie/nib CBETOBO/Ia.

VccnemoBaHve Xofa CBETOBBIX IIYUKOB Yepe3 IUIOCKOIAapasule/IbHYIo
TJIAaCTUHY U TIPU3MY.

VccnenoBaHue CBONCTB n300pa>keHU B JTMH3aX.

Mopgenu MUKpPOCKOIIA, TeJIeCKOora.

HabsnroieHue uHTepdepeHLMM CBeTa.

Habmtonenue 1[BETOB TOHKHX
nnéHoK. Habmogenne audpakumu
CBeTa.

V3yueHue n1uQppakMOHHOW PEIIETKY.

HabstojeHue arudpakiiiOHHOTO CTIeKTpa.

HabroieHye [ycriepCcuu CBeTa.

HabntoneHue nossipu3aivu CBeTa.

[TpumeHeHMe TO/IIPOUOB /ISl U3YYeHUs] MeXaHUUeCKUX HaMpsUKeHUH.

YueHuuecKuti 3kcnepumeHm, Aa6opamopHbie padbombl, NPAKMUKYM.

V3mMepeHue rokasaTesis pesioMIeHUsI CTeKJIa.

VccnenoBaHre 3aBUCHMOCTH (DOKYCHOTO pacCTOSIHMSI OT BeljecTBa (Ha
TpUMepe XXUJKUX JIMH3).

V3mepeHure (POKYCHOTO pacCTOSIHUS paCCeMBarOIUX JIMHS.

[TonyueHue n300pakeHUsI B CUCTEMe M3 TUVIOCKOT'O 3epKasia U JIMH3BIL.

[TosryueHue n3o0pa’keHus1 B CUCTEMe U3 [IBYX JIMH3.

KoHcTpyrpoBaHue TenecKOnM4eCKux CUCTEM.

Habsofienue audpakiyy, nHTephepeHIuy 1 TIoJITpU3aljiy CBeTa.

N3yueHve mosispy3aluM  CBeTa, OTPaXEHHOTO OT  TIOBEPXHOCTHU
[IA3NIeKTPUKA.

V3yueHue uHTep@epeHLINN Jla3epHOT0 U3/TyUyeHUs Ha [IBYX LLe/IsX.

Habmomenne mucriepcum.

HabntoneHue u ncciefioBanue qubpakiiMOHHOTO CIIeKTpa.

W3mepeHue A/IMHBI CBETOBOM BOJTHBI.

[TonyueHne  crmekTpa  W3/y4YyeHUs]  CBeTOAMOJA MpPUA  TIOMOLLIHU
I(hPaKIIMOHHOMN Pell&TKHU.

Pa3gen 6. OcHOBBI crieljHa/IbHOM TeOPHUH 0THOCUTE/THHOCTH.

['paHuibl OPUMEHMMOCTA  K/JIaCCMYeCKOW  MexaHWKW. [locTysaTel
Criel[Ma/ibHOM TeOpUH OTHOCUTEBbHOCTH.

[TpocTpaHcTBeHHO-BpeMeHHOW uHTepBan. [IpeoGpa3oBanust JlopeHija.
Ycnosue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMejjieHHe
BpEMEHU U COKpallleHue J/IUHbI.

OHeprusi U UMIYJIbC PeIsITUBUCTCKOW YaCTHULbI.

CBsi3b MacChbl C SHEPrUed W HMITYJbCOM PEeISTUBHUCTCKOW YaCTHULIBI.
OHeprus nokos.

TexHUUeckue yCTPOMCTBA UM TEXHOJIOTUUECKUe MPOLeCChl: CIYTHUKOBbIE
NPUEMHUKHM, YCKOPHUTE/IU 3aPSDKeHHBIX YaCTHII.

YueHUUYeCKUH KCTIEPUMEHT, JlabopaTopHbie pabOoThI, MPAKTUKYM.

OrnipefiesieHMe UMITyJibCa W SHEPIMM  PEISTUBUCTCKUX 4YacTull (1o
(doTorpadusiM TpeKOB 3apsUKEHHBIX YaCTUL] B MarHUTHOM T10J1€).

Pa3pen 7. KBanToBas ¢u3uka.



Tema 1. KopnycKynspHo-60/1H0801I Oyaausm.

PaBHOBeCHOe TeroOBOe WU3/yueHue (U3/lyueHre abCOMIOTHO UEPHOIrO
Tesa). 3aK0H cMelljeHUs BuHa. ['unoTe3a [1naHkKa o KBaHTax.

@OTOHBI. JHEepPrys U UMITYJ/IbC (POTOHA.

®oroapdekt. Ombitel A. T. CroseroBa. 3akoHbl (oTo3ddekTa.
YpaBHeHue JuHIITelHa A1 poToaddekTa. «KpacHas rpaHuiia» (GoTod(deKTa.

HaBneHue cBeTa (B YAaCTHOCTH, JaBjieHWe CBeTa Ha abCOJIOTHO
TIOT/IOIIAIOIIYI0 ¥ abCO/MIOTHO OTpakarollyro MoBepxHOCTh). OmbiTel 1. H.
JleGeneBa.

BonHoBele cBoricTBa yactvll. BosnHel fe bponns. InivHa BosHe! fe Bponins
Y pa3Mmepbl 00/acTH JIOKa/Mu3alyy ABWXKYILIeNcs uyacTulibl. Koprycky/ispHO-
BOJTHOBOU Jyanu3Mm. Judpakiusi 371eKTPOHOB Ha KPUCTasliax.

Crietiduka M3MepeHun B MUKpPOMHUpe. CooTHolLeHus
HeorpezieiéHHocTel [NefizeHbepra.

TexHUYeCcKre yCTPOWMCTBA M TeXHOJIOTMYECKHUE TPOLIeCChl: CIeKT é)OMETp,
dboTo31emMeHT, (OTOAATUMK, TYHHeE/bHbI MHMKPOCKOM, COJiHeuHasi Oartapes,
CBETOUOL,.

emoucmpayuu.

®oTo3(PdheKT Ha YCTaHOBKE C LIUHKOBOMW IJIaCTUHOM.

WccnenoBaHue 3aKOHOB BHelltHero GoTo3ddekTa.

WccnemoBaHue  3aBUCHMOCTM  CONPOTUBJIEHUS  TTOYTIPOBOJAHUKOB — OT
OCBeLLIEHHOCTH.

CeTtoguof.

CoJsiHeuHast

Oarapes.

YueHuueckuti 3kcnepumeHm, 1a60pamopHble padombl, NPAKMUKYM.

WccnenoBanue oTopesncropa.

N3mepenue nocrosiHHoM [1/1aHKa Ha 0CHOBe HcciieloBaHus (hoTo3ddeKTa.

WccnenoBaHue  3aBUCMMOCTM  CWIbI TOKA 4Yepe3  CBETOAUOJ — OT
HarpsDKeHUsl.

Tema 2. Duzuka amoma.

OrbITEI 10 UCCJIeJOBAHUIO CTpOeHUs aTroMa. [1y1aHeTapHas Mozesb aToMa
Pesepdopga.

Ilocrynatel bopa. Vsnyuenue u morsioijeHrne GpOTOHOB TP Iepexoje
aToMa C O/{HOTO YPOBHSI SHEPTUHU Ha [IPYTOM.

Bugbl ciektpoB. CrieKTp ypOBHEH SHEPrUy aTromMa BOJ0PO/a.

CrnioHTaHHOe U BBIHYXK/eHHOe HU3/lyueHue ceta. Jlasep.

TexHUUeCcKre yCTPOUCTBA U TEXHOIOTMYeCKHe TIPOLIeCChl: CrIeKTpaIbHbIN
aHa/m3 (CeKTPOCKOIT), Jia3ep, KBAaHTOBbIM KOMITbIOTEP.

emoncmpayuu.

Moges oreiTa Pesepdoppaa.

Habsto/ieHue iiHeYaThIX CrIeKTPOB.

YcTpoucTBO ¥ fiericTBUE CYETUMKA MOHU3UPYIOLUX YaCTUL].

Ornpe/ie/ieHue JI/TMHbI BOJTHBI J1a3 gHoro W3JTyYeHHs.

YueHuuecKkuil 3KcnepumeHm, 1a60pamopHbie pabombl, NPAKMUKYM.

HabntoieHue TMHeMUaToOro CrieKTpa.

ViccnenioBaHve — CIIEKTpa — paspe)keHHOro — aTOMapHOro  BOZAOPOAA U
M3MepeHre MOoCTOsIHHOW Puzbepra.

Tema 3. Pusuka amomMHO20 A0paA U 3/1eMeHMApHbIX Yacmuy,.

HyknonHast Mmogenb sigpa ['eisenbepra—liBaneHko. 3apsiz siapa. MaccoBoe
yuciio saapa. M3otonel.



PaziioakTUBHOCTh. AJjb(a-pacriaZi. DJIeKTPOHHBIM U TTO3UTPOHHBIA OeTta-
pacrnaz. ['amma-usnyueHue.

3aKOH paZiJM0aKTUBHOIO pacriafia. PasfnoakTUBHbIE M30TOINBI B TIPUPO/JE.
CBOUCTBa MOHU3UPYIOIETO U3/lyyeHUsl. BiivsgHue paluOaKTUBHOCTU Ha >KUBbIE
opraHu3Mbl. EctecTBeHHBbIN (POH u3nydeHus. JlosumeTpus.

OHeprus CBsI3U HYKJOHOB B szpe. faepHble cumbl. [dedekT Macchl sigpa.

AnepHele peakuuu. [eneHuve M cuHTe3 sfep. flnepHble peakTOpHI.
[Tpo6sieMbl yTIpaB/IsieMOr0 TEPMOSIIEPHOTO CHHTe3a. JKOJOTMUeCKUe acTieKThl
pa3BUTHSA s1/IepHOM SHEPTreTUKU.

Meto/ bl perucTpalum U UCCie0BaHUs 3/IeMeHTapHbIX YaCTHL.

dyHramMeHTa/bHbIe B3aUMOJEeNCTBUS. bapvOHbBI, Me30HBI U JIEMITOHBI.
[IpencraBnenne o CtaHAapTHOM Moie/d. KBapK-rit0OHHas MOJie/ib aipOHOB.

®dusuka 3a npefenamu CtaHAapTHOW Mozenu. TéMHasi MaTepusi U TEMHast
SHEeprusl.

EnuHcTBO Cl)I/I3I/IUIECKOI/I KapTUHBI MUPA.

TexHUUuecKue yCTPOWCTBA W TEeXHOJIOTUUeCKHe TMPOLIeCChl: [103UMeTp,
Kamepa BwusbCcOHa, sijepHBIM peakToOp, TepMOSiZIEPHbIM peakTop, aTOMHas
bom0a, MarHMTHO-Pe30HaHCHasA TOMOrpadus.

Yuenuueckuti IKcnepumeHm, 1abopamopHbie pabomsbl, NPAKMUKYM.

VccnenoBaHre TpeKOB YacTHL] (110 TOTOBBIM (poTOrpadusim).

WccnenoBaHve  pafiMOaKTUBHOTO  (OHAa € UCIO/b30BaHUEM

Jo3umeTpa. VM3yueHue noriolieHys 6eTa-4yacTull alFlOMUHUEM.

Pa3pen 8. D/1eMeHTHI aCTPOHOMMH M acTPO(PHU3UKH.

JTanbl pasBUTHS acCTpOHOMUM. [IpuKiazHOe ¥ MHPOBO33peHuYecKoe
3HaueHWe ACTPOHOMHH. [IpUMeHUMOCTb 3aKOHOB (H3UKHU [/ OOBSICHEHWS
MIPUPO/IbI KOCMUUECKHX 0ObEKTOB.

MeToapl acTpOHOMUYECKUX HCCefoBaHUM. COBpeMeHHble ONMTHYeCKue
TeJIeCKOIbl, PaJIMOTe/IECKOTbI, BHEaTMOC(epHasi aCTPOHOMUSI.

Bup, 3Bé31HOr0 HebGa. Co3Be3fusi, sipKue 3BE37bl, MJIaHeThbl, UX BUAUMOE
[IBIDKEHUE.

CoJiHeyHas cucTema.

CouHije. Co/iHeYHast akTUBHOCTb. VICTOUHUMK 3Heprun CoJiHIa U 3BE3.

3Bé3/ipl, MX OCHOBHBbIE XapAKTEPUCTHKH. [lMarpamma «CrieKTpasnbHbIN
K/IaCC — CBETHMOCTb». 3BE3[bl I7IABHOW IOC/I€/J0BaTe/IbHOCTH. 3aBUCHMOCTh
«Macca — CBeTUMOCTb» /i 3BE3[| IJIaBHOM I0C/e[j0BaTe/IbHOCTA. BHyTpeHHee
cTpoeHue 3B€371. COBpeMeHHbIe pe/iCTaB/IeHUs O TIPOMCXO0XKJeHUU U 3BOJIFOLUU
ComnHILla ¥ 3B€3/1. JTarlbl )KU3HU 3BE3I.

Mieunbivi I1yTh — Hauia ["anaktuka. [lonoxeHnve v aBvkeHue CosHLa B
lanaktrke. Tumnel ranakTuk. PaguvorasakTuku U KBasapbl. UEpHble IbIDHI B
s/ipax rajakTHK.

Bcenennas. Pacmmmpenne BcenenHoil. 3akoH Xa06ma. Pa3beranue
ranakTuk. Teopus bosbiioro B3peiBa. PeMkToBoe v3nyueHue.

MaciurabHas CTPYKTypa BceneHHou.
MerTaranakTHka. HepeliénHbie TIpo0JIeMbl
aCTPOHOMHUH.

Yyenuueckue nHab1o00eHus.

Habmronenus 3BE3/IHOTO Heba  HEBOOPYKEHHBIM  TJ1a30M C
HICTI0/Tb30BaHEM KOMITbIOTEPHBIX TTPUIOXKEHUN JIJIS1 OTIpe/ie/IeHUsT TI0/I0MKEeHUS
HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO AATy: OCHOBHBIe co3Be3iusi CeBepHOro
TIOJTyTIIapys U SIPKUe 3BE3bI.

HaOsmogenust B Teneckor JIyHBI, IUIaHET, TYMaHHOCTeH U 3BE3JHBIX
CKOI/ICHUM.



du3nyecKny MpPaKTHKyM.

Criocobbl  u3MepeHusi (U3UUECKHUX BEJIWYMH C  MCIOJIb30BaHUEM
aHa/IOTOBBIX W I[U(MPOBBIX HW3MEpPUTETbHBIX TPUOOPOB M KOMITbIOTEPHBIX
JAaTUMKOBBIX cucTeM. AOCOMIOTHbIE W  OTHOCHUTe/IbHBIE TOTPeITHOCTH
v3MepeHun (pusnueckux BeanunH. OLleHKa IPaHUL] MOTPeLIHOCTEHN.

[IpoBeieHe KOCBEHHBIX U3MEPEHWUU, MCC/IeJOBaHUM 3aBUCUMOCTEU
¢du3MuecKux BeMUWH, TIPOBepKa Ipe/JIo’KeHHBIX Turore3 (BbiOOp u3 pabor,
OMMCAHHBIX B TeMaTUUeCKUX pas3fenax «YUeHWUYeCKUd 3SKCIIepHMEHT,
nabopaTopHble paboThI, MPAKTUKYM» ).

O6o00u1aroee MOBTOPeHHUeE.

OO0oOmieAne W CUCTeMaTH3allds  COZiep)KaHhs — pa3/le/ioB  Kypca
«MexaHuKa», «MonekynsipHas dbusrka U TepMOJWHaMUKay,
«DJIeKTpOJuHaMHKa», «KoebaHus 1 BOJIHbI», «OCHOBBI CTIEIIMATIbLHOW TeOPUH
OTHOCUTEeNbHOCTU», «KBaHTOBasi (u3MKa», «DJIeMeHTbl aCTPOHOMUU U
acTpOU3UKMU».

Ponb (U3MKU ¥ acTPOHOMHM B SKOHOMHUYECKOW, TeXHOJIOIMUeCKOu,
COLMA/IbHOM M 3THUYEeCKOM cdepax JesiTelbHOCTA Ye/IoBeKa, pPOJib U MeCTO
(GU3UKM ¥ aCTPOHOMUU B COBPEMEHHOW HAyUHOM KapTHMHE MWpa, 3HaueHue
OIMMCATe/IbHOM, CUCTeMaTU3HPYIONIeld, OOBSICHUTETbHONM M ITPOTHOCTHYECKOM
(GyHKUMK (U3UYEeCKOU TeOopwH, pojib (PU3NUeCKOW Teopyud B (OPMUPOBaHUU
rpe/icTaB/ieHU 0 (U3NUeCKOW KapTHHe MHpa, MeCcTO (M3MUeCKOW KapTUHbI
MHpa B 00IeM psily COBPeMeHHBbIX eCTeCTBEHHO-HayUHBIX Tpe/CTaBIeHUM O
MpUpo/Je.

MexnpejMeTHbIe CBA3U.

W3yuenne Kypca ¢u3mkud yraybséuHoro ypoBHs B 11 kiacce
OCYLLeCTB/ISIETCSI C YUBTOM COZepyKaTesbHbIX MEXIPeJMeTHbIX CBsi3ed C
KypcaMMy MaTeMaTHKH, O10/IOTvH, XMW, Teorpadri U TEXHOJIOTHH.

MedicnpeOmemHble noHsIMuUsl, C6513aHHble C U3yYeHUEeM Memooo8
HAY4YHO20 NO3HAHUSA: sBJieHWe, HayyHbld (akT, TUMoTe3a, (QuU3NUecKas
Be/IMUMHA, 3aKOH, Teopus, Hab/aoJeHue, SKCIEePUMEHT, MO/e/JMpOBaHue,
Mojieflb, U3MepeHue, TOTPEeIIHOCTH HW3MepeHUl, u3MepuTesbHble TPUOODHI,
1rdpoBast 1abopaTopusi.

Mamemamuka: pelieHve CHUCTeMbl ypaBHeHUW. TpUrOHOMeTpUYecKue
byHKLNU: CUHYC, KOCHHYC, TaHTeHC, KOTaHI'eHC, OCHOBHOE
TPUTOHOMETPUUECKOe TOXAEeCTBO. BeKTOphI U UX MPOEKLUU Ha OCU KOOP/JWHAT,
C/I0’KeHWe BeKTOpoB. I[Ipou3Bo/iHbie 3/ieMeHTapHbIX (QyHKUMM. [Ipr3HaKu
no/i06usi TPeyro/ibHUKOB, OIpejie/ieHre TUIOIaAu TIOCKUX (Uryp U obbéma
TeJl.

Buonozus: snekTpuueckye siBjieHUS B JKUBOM TpUpo/jie, KoJsiebaTesbHbIe
IIBID)KEHUST B J>KMBOM TIpUPOJE, 3KOJIOTMYeCKWe DPUCKWA TpU TPOU3BOJCTBE
5JIEKTPO3HEPryH, >S/eKTPOMAarHUTHOe 3arpsi3HeHUe OKpY’Karollen Cpejsl,
y/IbTpa3ByKOBasi JAWAarHOCTUMKAa B MeJULIMHE, ONTUUeCKUe SIBJIeHUS B >KUBOU
MIpUpo/ie.

Xumus: cTpoeHMe aTOMOB W MOJEKYyJ/, KPUCTa//IM4yecKass CTPYKTypa
TBEPABIX Tel, MeXaHu3Mbl o00pa3oBaHUsS KPHUCTA/VIMUECKOW  PelIéTKH,
CTeKTpaJIbHbIA aHAJIN3.

I'eoepacpusi: marHuTHBIE TOMKOCA 3€MJ/IM, 3a/e)KU MarHWUTHBIX PYA,
(dhoTOChEMKA 3€eMHOM MTOBEPXHOCTH, cericMorpad.

TexHoso02usn: TpUMeHeHWe TIOCTOSSHHBIX MAarHWUTOB, 3JIEKTPOMarHUTOB,
3/IeKTpo/IBUTaTesb SIK0OU, TeHepaTop TIepeMeHHOr0 TOKa, UHYKI[MOHHAsI 11eub,
JIMHUM  5JIeKTpornepesay, 5/IeKTpPOABUraTe/b, pajap, PagUONpPUEMHUK,



TeNeBU30p, aHTeHHa, TeseoH, CBY-mieub, ynbTpasByKOBas AUarHOCTHMKa B
TeXHUKe, MPOEKI[MOHHBIM arrapaT, BOJOKOHHas OMNTHKa, COHeuHas OaTapes,
CIIyTHUKOBble NIPUEMHUKMY, silepHasi SHepreTuka U 3KOJI0THMYeCcKue acreKkThbl eé
pa3BUTHS.



IJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOT'PAMMEBI 110
OU3UKE HA YPOBHE CPEOHEIT'O OBLIEI'O
OBPA3OBAHUAJINMYHOCTHBIE PE3YJIBTATHI

JINUHOCTHBIE PE3YJIbTATDbBI

JIMUHOCTHBIE Ppe3y/IbTaThl OCBOeHUs yueOHOro rmnpeamMeTra «®PU3MKa»
AIOJDKHBI ~ OTP&)XaTb ~ TOTOBHOCTB W CHOCOOHOCTH — ODydaroLmXxCst
PYKOBO/JCTBOBaTbCs  CHOPMUPOBAHHOW BHYTPEHHEW TIO3WLIWeN JIMYHOCTH,
CHCTEeMOM IIeHHOCTHBIX OPWEHTAlH, MO3UTUBHBIX BHYTPEHHHMX y6e>K,quH1/1
COOTBETCTBYIOL[UX TPAJULMOHHBIM LIEHHOCTSIM DPOCCHUHCKOTO  0011[eCTBa,
paciliipeHre >KU3HEHHOTO OIbITa U ONbITa JesITeJbHOCTA B IIpollecce
peasiM3alid OCHOBHBIX HarpaB/IeHWM BOCIIMTATeNbHOM [1esiTeIbHOCTU, B TOM
yKc/ie B 4acTu:
rPpa)k/laHCKOT0 BOCIIUTAHMS:

* CpOPMHUPOBAHHOCTb TPAKJAAHCKON MO3ULMK  O0yYaroIerocss —Kak

AaKTUBHOT'O U OTBETCTBEHHOI'0 UjleHa POCCUICKOro 00L[eCTBa;

e TIPUHSTHE TPAAWULIMOHHBIX O0O0l[eUye/loBeUeCKUX T'yMaHUCTUUYECKUX U
JeMOKpaTHUYeCKUX 1[eHHOCTew;

e TOTOBHOCTb BECTM COBMECTHYH /[eSiTeJIbHOCTb B  UHTepecax
rpaKJaHCKOro  OOIl[eCcTBa, y4yacTBOBaTb B  CAMOYIIPAaB/IeHUU B
oOpa3oBaTe/ibHOW OpraHU3aliy;

e yMeHMe B3aUMOJENCTBOBATb C COLMAJbHBIMU HWHCTUTYTaMu B
COOTBETCTBUHM C MX (DYHKLMAMU ¥ Ha3HAYEHHEM,;

e TOTOBHOCTb K TyMaHUTapHOW U BOJIOHTEPCKOM /1esITe/IbHOCTH.

MaTPHOTHYECKOT0 BOCIIMTAHHUSA:

e C(hOpPMHUPOBAHHOCTb  POCCUMCKON  TpakJAAHCKOW  WIeHTUYHOCTH,
TaTPHUOTH3Ma;

e 1IEHHOCTHOE  OTHOLIeHWe K  TOCyJapCTBEHHbIM  CHMBOJaM,
JOCTV)KEHUSIM POCCUHCKUX YUEHBIX B 00/1aCTH (DU3MKHU U TeXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMA:

e c(hopMHPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUYECKOT0 TTIOBe/IeHUS;

e CIOCOOHOCTb OIleHWBAaTh CUTYallMil0 W TIPUHAMATh OCO3HAHHBIE
pelleHusl, OPUEHTUPYSCh HA MOpAJIbHO-HDABCTBEHHbIE HOPMbI U
LIeHHOCTH, B TOM UHMCJIE B [eATeIbHOCTH YUE€HOrO;

e 0CO3HaHHe JIMUYHOIrO BK/IaZia B TIOCTPOEHHE YCTOMUMBOTrO OyAyIIero.

3CTeTHYECKOT0 BOCITUTAHUA:

e O3CTeTHUECKOe OTHOIlleHWe K MHpYy, BK/IOUasi 3CTeTUKy Hay4yHOTo
TBOPYECTBa, MPUCYIIero Gu3ndeckou Hayke.

TPYAOBOr0 BOCITUTAHHA:

e UHTepeCc K pa3iuuHbIiM cdepaM MNpodeccUoHaNIbHON JesiTe/IbHOCTH, B
TOM YMC/Ie CBSI3aHHBIM C (DU3MKOM U TEeXHUKOM, yMEHUe COBepllaTh
OCO3HaHHBIM BLIOOp Oyayiielr mnpodeccun W peasTU30BLIBATH
coOCTBeHHbBIe )KU3HEHHbIE TIaHbl;

e TOTOBHOCTh M CIIOCOOHOCTb K 00pa30BaHMIO WM CaMOOOpa30BaHHUIO B
obsiact pU3UKU Ha TIPOTSHKEHUN BCEM KU3HMU.

3Konornqecxoro BOCIIMTAHHUS:

. OPMHUPOBaHHOCTb 9K0JIOTHYECKOU KYJbTYDBI, OCO3HaHue
rno aJIbHOTO XapaKTepa 3K0JIOTUYecKux rpoosiem;

e [UIAHUPOBaHMWE U OCYIIeCTB/IEHHE JEeMCTBUM B OKPY’KarollleM cpejie Ha
OCHOBE 3HaHWUs 1jeJiel YCTOMUMBOI0 pa3BUTHSI Ue/lOBeUeCTBa;



pacllpeHye OnbITa JesATe/TbHOCTH SK0JIOTMUeCKOW HanpaB/IeHHOCTH Ha
OCHOBe MMEOIIUXCS 3HaHUM 10 (PU3KKe.

LHEHHOCTU HAYYHOI'O IMO3HAHUA:

c(hOpMHPOBAHHOCTh MHPOBO33peHHUs, COOTBETCTBYHOILIETO
COBpPeMEHHOMY YPOBHIO pa3BUTUs (hH3UUeCKOU HayKU;

0CO3HaHMe 11eHHOCTU Hay4YHOMU JiesiTeTbHOCTU, TOTOBHOCTD B TpoIiecce
M3yuyeHus1 (PU3UKU OCYILECTB/ATh MPOEKTHYH) U HCC/Ie[0BaTe/bCKYHO
JesiTeNTbHOCTh UHIMBUIya/lbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/bHbIE YHUBEPCA/IbHbIE YUeOHbIe el CTBHUS
Ba3oBble /1ornueckue JeMCTBHS:

caMmocTosiTeNnbHO  (hOpMY/MpPOBaTh U aKTyalu3upoBaTh Ipobiemy,
paccMaTpuBaTh €& BCeCTOPOHHE;

OTIpe/IeJIATh 1IeJTH [IeSITe/TbHOCTH, 3a/laBaTh MapaMeTpPhbl U KPUTEPUU UX
JOCTVDKEHUST;

BBISIB/IATE  3aKOHOMEPHOCTH U TIPOTHMBOPEUHsi B PacCMaTpHUBaeMbIX
(bH3NUECKUX SIBJIEHUSX;

pa3pabaTeiBaTh IUTaH pelleHus Mpob/seMbl C  yuéTOM aHaIu3a
HUMEOIIUXCS MaTepHa/IbHbIX U HEMAaTePHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B [IeATEJIbHOCTb, OI[€HMBATh COOTBETCTBUE
pe3y/IbTaTOB Le/IsIM, OI[eHUBaTh PUCKHU TTOC/IeAICTBUM e TeTbHOCTH;
KOODJIMHUPOBaTh M _BBINOMHATE PabOTy B _YCJIOBUSIX —DPeasbHOrO,
BUPTYa/IbHOT'O U KOMOMHUPOBAHHOTO B3aUMO/1€HCTBHSI;

pa3BMBaTh KpeaTHBHOE MBIIUIEHMe TIpH PEelIeHHH  >KA3HEeHHBIX
ripo6sieM.

ba3oBbie HCCJIE,E(OB&TEJI])CKI/IE }Z(EI/ICTBI/IH

BIJIeTh HAYYHOM TEPMHUHOJIOTHEH, K/IFOUEBBIMM TIOHSITUAMH U
MeTo/jaMH (pU3UUeCcKoi HayKW;

B/a/IeTb HaBbIKaMU  yueOHO-MCC/IeZIOBATE/TIbCKOM M MPOEKTHOM
nesITebHOCTH B 00/1acTU (DM3UKH, CITOCOOHOCTBI0O M TOTOBHOCTBIO K
CaMOCTOSITE/ILHOMY TIOMCKY METO/IOB peIlleHus1 3afau (hU3UYeCcKOoro
CoJiepKaHusl, MPUMEHEHHUIO Pa3/InYHBIX METO/IOB TT03HAHMUS;

BQJIeTh BUJAMU JeATebHOCTU TI0 TIOYYEeHHI0 HOBOTO 3HAHUS, €ro
WHTeprpeTaluy, Tpeobpa30oBaHUI0 W TPUMEHEHWIO B Pa3/IMUHbIX
yueOHBIX CUTYaI[UsIX, B TOM UKCJIe TIPU CO3/IaHiH YUeOHBIX TTPOEKTOB B
obacTu hU3MKY;

BBISIB/ISTh TIPUUMHHO-C/IE/ICTBEHHbIE CBSI3M U aKTya/Ii3UpPOBaTh 3a/auy,
BBIIBUTATh TUIIOTE3y e€ pelleHus, HaxOJuTh apryMeHThI /s
JlOKa3aTesbCTBa CBOWX YTBEP)KAEHWM, 3a/laBaTh TlapamMeTpbl U
KPUTEPHUHU PELIeHMST;

aHa/IM3UPOBATh TIOJIyUeHHbIE B XOJie peIleHds 3aJaud pe3y/IbTaThl,
KPUTUYECKH  OI[eHMBAaTb WX  JOCTOBEPHOCTh, IPOTHO3UPOBATh
M3MeHeHre B HOBBIX YC/IOBUSX;

CTaBUTh U (HDOPMYIMPOBaTh COOCTBEHHBIE 3aZiaud B 0Opa3oBaTe/bHOM
nesITeTbHOCTH, B TOM UHCJIe TIPY U3yUeHUH (DU3UKH;

JlaBaTh OL[€EHKY HOBBIM CHUTYAI[UsM, Ol[€HUBATh MPHOOPETEHHBIH OIIBIT;
yMeTb TEpPeHOCUTb 3HaHWS 10 (GHU3MKe B TPAKTUUECKYHO 0651acTh
JKU3HEIeATeTbHOCTY;

yMeTb UHTeTPHUPOBAaTh 3HaHHUS W3 Pa3HBIX TIPeMETHBIX 00/1acTel;



BbIJBUTaTb HOBbIe W/leH, TIpeJJjiaraTb OPUTMHa/bHbIE TMOAXOAbl U
pellleHus;
CTaBUTh TpobO/eMbI U 3afiaud, [AOMYyCKarole a/bTePHATHBHbIE
pelLeHusI.

Pabora c uadopmaruei:

BJaZieTh ~ HaBbIKAMM  TIOJiydeHMs  WHMOpMaIuu  (PU3NUeCcKoro
Co/lep>KaHWsl W3 HCTOUYHUKOB Pa3HbIX THUIIOB, CaMOCTOSTE/LHO
OCYIIIeCTB/ISITh TIOWCK, aHa/M3, CHUCTeMaTU3alii0 W HWHTEePIIPEeTarvio
vHbOpMaIMK pa3TUUHbIX BU/IOB U (hOPM Mpe/iCTaBIeHus;

OlleHUBAaTh I0CTOBEPHOCTb UH(OPMaLIUY;

WCIIO0/Ib30BaTh Cpe/icTBa WHGMOPMALIMOHHBIX M KOMMYHHKALMOHHBIX
TEeXHOJIOTUA B peIIeHWH KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX U
OpraHM3aIMOHHBIX 3a7iau C coOsoeHreM TpeOOBaHUM 3PrOHOMUKH,
TeXHUKHA 0e30MacHOCTH, TUTHEeHBI, pecypcocbepeskeHus, MPaBOBbIX U
THUUECKUX HOPM, HOPM MHGOPMAaLIMOHHON 0e30MacHOCTH;

Co3/iaBaTh TEKCTHI (DU3UUECKOT0 CO/IeP>KaHMs B Pa3TMUHbBIX hopMarax C
y4éTOM Ha3HaueHWs MH(OpMAIUd U I[eJIeBOM ayJWTOPUM, BbIOMpast
OMTUMaJIbHYIO (POpMY MpeCTaBAeHUs] U BU3YyaTHU3alUM.

KOMMYHHKEITHBHBIE YHUBEpPCA/IbHbIE leEﬁHbIE AEﬁCTBHH:

OCyIIeCTB/SATh OOIleHMe Ha YpokKax (U3MKKM W BO BHEYPOYHOU
JesITe/IbHOCTY;

pacrio3HaBaTh TIPEJIOCHUIKM KOH(UIMKTHBIX CUTyallMd W CMSryaTh
KOH()/TUKTBI;

pa3BépHYTO W JIOTUYHO W3/1araTb CBOK TOYKY 3pEHUSI C
VCII0J/Ib30BaHUeM $13bIKOBBIX CPE/ICTB;

MOHMMAaTh W  WCIOJb30BaTh  MpeUMYyLecTBa KOMaHAHOHW U
VHAUBU/Iya/IbHOM paboThI;

BbIOMpaTh TeMaTUKy W MeTO/bl COBMECTHBIX [eWCTBUN C y4éTOM
OOIIMX UHTEPeCOB ¥ BO3MOXKHOCTEH KaXK/I0TO UjieHa KOJIJIEKTHUBaA;
NMPUHMMATh Lle/I1 COBMECTHOW [leATeNlbHOCTH, OpraHM30BbIBaThb U
KOOPAVUHUPOBaTh JEeNCTBUS TI0 €€ JOCTHXKeHWIO: COCTaBJSATh TI/laH
JIeCTBUM, Ppacripefie/iiTb pPOAM C YUYETOM MHEHWW Y4YaCTHUKOB,
00cy»X/1aTh pe3yJbTaTbl COBMECTHOM paboThi;

OLIeHMBAaTh KaueCTBO CBOEro BK/IaJia U KaXKA0ro yYyaCTHUKA KOMaH/bl B
oO11Tuii pe3y/sbTaT 1o pa3pab0TaHHBIM KPUTEPHSIM;

npejjjlaraTh HOBble TPOEKTHI, OLIeHUBAaTh WU C MO3ULMKA HOBU3HBI,
OpPUTMHATBLHOCTH, MPAaKTUYeCKOW 3HAUMMOCTH;

OCYLIEeCTB/ISITh TIO3UTHMBHOE CTpaTernueckoe roBeJeHHe B pa3/InuHbIX
CUTyal[usiX, TIPOSIBNSATbL TBOPUYECTBO W  BooOpa)keHHe, ObITh
VHUI[MAaTUBHBIM.

PerynsiTuBHbBIE yHHUBepca/ibHbIe yueOHbIe
aericrBusa CamoopraHu3anus:

CaMOCTOSITeJIbHO OCYLL[eCTBJISITh [103HABaTebHYIO JesiTellbHOCTb B
obnmacty GU3MKKM Y aCTPOHOMHH, BBLISIBJIATH IPOOJEMBbI, CTaBUTh M
dbopMmysipoBaTh COOCTBEHHBIE 3a/]aUM;

CaMOCTOSITe/TbHO  COCTaB/SAITb  IJIaH  pelleHus]  PacyéTHbIX U
KaueCTBEHHbIX 3ajlay, TIJIaH BBITIOJIHEHUsI TIPAKTUUECKOW paboThl C
YU4ETOM HWMEIOIUXCSA PpecypcoB, COOCTBEHHBIX BO3MOXHOCTEN U
TipeANIOUTeHUY;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;



pacIvpsiTh paMKh yueOHOrO TmpeAMeTa Ha OCHOBE  JIMUHBIX
TIpeJIrouTeHU ;

JlefiaTh OCO3HAHHBIA BBIOOpP, apryMeHTHPOBAaTh €ro, OpaTb Ha cebs
OTBETCTBEHHOCTH 3a pelleHue;

OLIeHHBAaTh TTPUOOPETEHHBIM OITBIT;

criocobcTBOBaTh (hOPMHPOBAHMIO U TIPOSIB/IEHUIO 3PYAULIMUA B 00/1aCTU
(bH13MKY, TOCTOSTHHO TIOBBINIATH CBOM 0Opa30BaTe/bHBIA M KYJILTYPHbIN
YPOBEHb.

CﬂMOKOHTpOJ’lb, 3M0].[I/IOHaJ'leblI7[ HHTE/IV/IEKT:

JlaBaTb OLIEHKY HOBBIM CHUTyal[dsiM, BHOCUTb KODDEKTHBBLI B
JlesITe/IbHOCThb, OLIeHUBAaTh COOTBETCTBHE Pe3y/IbTaTOB LieJisiM;

B/IaJleTb HaBbIKaMHU T103HaBaTe/IbHOM peduieKCMX KakK OCO3HaHUS
COBEPILAEMBIX JeUCTBUU U MBICJIUTE/IBHBIX MPOL[ECCOB, UX Pe3yJIbTaTOB
1 OCHOBAHUY;

WCII0/Ib30BaTh TPUEMBI peduIeKCHMH /i1 OLIeHKH CHUTyallud, BbIOOpa
BEpPHOTI'0 pellleHus;

yMeTb Ol|eHWBaTb PUCKU U CBOEBPEMEHHO MPUHUMATh pelleHus M0 UX
CHWKEHHIO;

TPpUHMMAaTh MOTHBBI Y apryMeHThbl JPyTMX TpU aHa/lu3e pe3y/abTaToB
JlesiTe TbHOCTH;

IIPUHUMATH Ce0sl, TOHMMasti CBOU HeJJOCTAaTKH U JIOCTOUHCTBA;
TPUHMMAaTh MOTHBBI U apryMeHThl JPyTUX IMpU aHa/lu3e pe3y/abTaToB
JleaTe/IbHOCTH;

TIPU3HABaTh CBOE TPaBO M MPaBO APYTrUX Ha OMIMOKHU.

B mporjecce AOCTH>XeHUsI TMUHOCTHBIX Pe3y/IbTaTOB OCBOEHUS MPOrPAMMBI T10
¢usuke pAns ypoBHs cpefHero o0Oiero ob6pa3oBaHUs y O0yYarOL[UXCs

COBEpIIIEHCTBYETCS ~ SMOIMOHAJILHBIM  MHTE/IeKT,  ITpe/ro/araroivii
c(hOpMHPOBAHHOCT:
e CaMOCO3HaHMS, BKJIIOUAIOIIEro  CMOCOOHOCTh  TOHUMATh  CBOE

SMOIMOHA/ILHOE  COCTOSIHWE,  BH/IETh  HAllPABJIEHWUS  Pa3BUTHS
COOCTBEHHOW SMOLIMOHA/ILHOM Cephl, ObITH YBepeHHBIM B cele;
CaMOpPEry/IMpOBaHMs],  BK/IIOUAIOIIEr0  CaMOKOHTPOJIb,  YMEHHe
NMPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBeJeHHWe, CIOCOOHOCTh
aIalITUPOBATLCS K  OMOI[MOHA/TbHBIM W3MEHEHHWsSIM U TIPOSIBJIATH
T'MOKOCTh, OBITH OTKPBITBIM HOBOMY;

BHYTPeHHeH MOTHBAIMM, BKJIFOUAIOL[EN CTpeMJieHWe K [OCTH)KEHUIO
1[I U YCIeXy, ONTUMH3M, WHUI[MATUBHOCTb, YMEHHWe JelCTBOBATH,
HCXOZsl U3 CBOMX BO3MOKHOCTEH;

SMITaTUH, BK/IIOYANOIEH CIIOCOOHOCTh TOHMMAaTh 3SMOLIMOHATBHOE
COCTOSIHUE APYTUX, YUUTHIBAaTh €ro TPH OCYIIeCTBI€HWH OOIeHus,
CII0COOHOCTH K COUYBCTBUIO U COTIEPEKUBAHUIO;

COLIMANbHBIX HABBIKOB, BK/IIOUAIOIIMX CIIOCOOHOCTh BBLICTPAMBATh
OTHOIIIEHUs C APYTUMH JIIObMH, 3a00THUThCS, MPOSIB/ISATE UHTEpEC U
pa3speiiiaTb KOHGIUKTHI.

[TPEAMETHBIE PE3YJIBTATBI

K koHily obyuenust B 10 Kaacce mpeiMeTHbIe pe3y/IbTaThl Ha YrayOaéHHOM
YPOBHe JJOJDKHBI OTPa)kaTh CPOPMHUPOBAHHOCTb Y 00YYarOIIUXCS YMEeHUM:



MOHUMAaTb pOJib (PU3UKM B SKOHOMHUECKOW, TEeXHOJIOTMYeCKOM,
5KOJIOTUUECKOW, COLMaJbHOM W 3TUYECKOW cdepax [edaTe/lbHOCTH
yejioBeKa, POJb U MecTO (M3MKA B COBPEMEHHOM HAayyHOU KapTHHe
MHpa, 3HaueHve OIKCaTe/IbHOM, CUCTEMaTU3UPYIOLLEH,
00BSICHUTETLHOM U TIPOTHOCTUUECKOU (QYHKIMKM (DU3NUeCKOr TeopuH —
MeXaHUKW, MOJIeKyJSIpHOM  (PU3MKM W TepMOJAWHAMMKH, POJib
(¢ur3nueckorl Teopur B (POPMUPOBAHUU MPEJCTaBIeHUN O (PU3NUYECKON
KapTHHEe MUpa;

pa3nuyaTth YyCJIOBUS TIPUMEHUMOCTH MoJeneld (U3UYecKux Ten U
TIPOLIECCOB (sIBJIEHWI): WHepI[Ha/ibHasi CHCTeMa OTCUéTa, abCOTIOTHO
TBEpZIOE Tejio, MarepuajbHasi TOYKa, PAaBHOYCKODEHHOE [JBWKEHHE,
cBoOO/iHOEe TiazieHHe, abCOMIOTHO yripyras Aedopmaiiusi, abCOJIOTHO
ynpyroe u abCO/IIOTHO Heyrpyroe CTOJIKHOBEHHs, MOJeN rasa,
JKUJIKOCTA W TBEPAOro (KpUCTA/UIMUECKOr0) TeJsa, HWjeanbHbIM Tas,
TOUEYHBIU 3apsi/i, OAHOPOJHOE 3JIeKTPUUYEeCKOe TI0JIe;

pa3nuuaTh yCI0BUS (TPaHULIbI, 06/1aCTH) TIPUMEHUMOCTU (DHU3UUeCKUX
3aKOHOB, TIOHMMATh BCeOOIIMii XapakTep (yHJaMeHTa/TbHbIX 3aKOHOB U
OrpaHUYEeHHOCTh UCII0/Ib30BaHUS YaCTHBIX 3aKOHOB;

aHa/IM3UpOBaTh U OOBSCHATH MeXaHWYecKue TPOLecChl U sIBJIeHUS,
WCTO/Ib3ysi ~ OCHOBHbIe  TIOJIO)KEHUSI W 3aKOHbl ~ MeXaHWKHU
(OTHOCUTENBHOCTh MEXaHWUYeCKOrO [IBUKeHHUs, (POpPMYyJ/ibl KUHEMaTUKH
DPaBHOYCKOPEHHOTO  [BWKeHusi, mpeobpa3oBaHusi [amunes  ajis
CKOPOCTH U  TiepeMellleHUsi, 3akKOHbl ~ HbIOTOHa,  TIPUHLUI
OTHOCUTENBHOCTU ['anunes, 3aKOH BCEMHUDHOIO TSATCOTEHWs], 3aKOHbI
COXpaHeHHsI UMITYJIbCa U MeXaHUUeCKON SHepruu, CBsi3b paboThbl CUJIbI
C ¥3MeHeHHeM MeXaHW4YeCKOM SHepryy, yCIOBUsS PaBHOBECHUS TBEPOro
Tesa), Py 3TOM HCI0/b30BaTh MaTeMaTUUeCKOe BbIpa)KeHHE 3aKOHOB,
yKa3blBaTb  YC/AOBUSI ~ TNIPUMEHUMOCTH  (PU3UUYECKUX  3aKOHOB:
npeobpa3oBanuii ["anmmsiesi, BTOPOro U TpeThero 3akOHOB HbIOTOHa,
3aKOHOB COXDaHeHUs] UMIYJibCa W MeXaHWYeCKOW SHepruu, 3aKoHa
BCEMUPHOTO TATOTEHUSI;

aHa/M3UpOBaTh U OOBSACHATH TeIJIOBble TIPOLIECCHl U SIBJIEHUS,
VCIIO/Ib3ysl OCHOBHbIe To/ioKeHus1 MKT u 3akoHbI MOJIEKYISIPHOM
GU3MKKM U TepMOoJVMHaMUKK (CBSI3b JlaBjieHUs] WJeasbHOrO0 Tas3a Co
CpefHeM  KWHETUUEeCKOM SHepruerd  TeIJIOBOTO  [BWKEHUS U
KOHLIEHTpaL[Mell ero MoJIeKy/, CBsi3b TeMIlepaTypbl BelllecTBa CO
cpefjHel KMHeTUYEeCKOW SHepryveu TerviOBOrO [ABM)KEHHS ero 4acCTWll,
CBSI3b [laBJIeHWsI WJEaJbHOrO Ta3a C KOHLeHTpaLued MOJIEKyl U ero
TeMrepaTypou, ypaBHeHHe MeHzeneeBa—KianerpoHa, NepBbld 3aKOH
TePMO/JMHaMUKH, 3aKOH COXPaHeHHsI SHEPTMH B TEIIOBBIX MpOoL{eccax),
MpyU 3TOM MCIO0JIb30BaTh MaTeMaTU4YecKoe BbIpa)KeHHE 3aKOHOB,
yKa3biBaTb YC/AOBUSI TIPUMEHUMOCTH ypaBHeHUss MeH/jeneeBa—
KnanelipoHa;

aHa/IM3UPOBaTh M OOBSICHATH 3/IEKTPUUECKHe SIBJIeHUS, WCIOIb3ys
OCHOBHBIE  TIOJIOKEHWSI M  3aKOHbl  3JIGKTPOJAUHAMMKU  (3aKOH
COXpaHeHMsI 37IeKTPUUECKOro 3apsi/ja, 3akoH KysioHa, MoTeHLMabHOCTh
3/IeKTPOCTaTUUYECKOTO TI0JIs, MPUHLIUM CYTepIio3ULIUU 3/IeKTPUUeCKUX
T0JIel, TIPY 3TOM YKa3bIBasl YC/I0BUSI IPUMEHUMOCTH 3aKoHa KysioHa, a
TaK)Ke TIPAaKTUYECKH Ba)KHbIE COOTHOLLEHHS: 3aKOHbI OMa /151 yyacTKa
Leny U JJis 3aMKHYTOW 3/IeKTpUUeCKoW 1iemnu, 3akKoH [[xoyns—J/leHia,
nipaBuia Kupxrodga, 3akonsl ®@apajest A1 3/1eKTpoJIn3a);



OMUCHIBATh (hH3MUeCcKre MPOLeCChl U SBeHUS, UCIOb3ysl BeTMUUHBI:
repeMellieHle, CKOPOCTb, YCKODeHUe, UMITYJIbC Tejla U CUCTeMBI Tel,
cula, MOMEHT CW/Ibl, [laBjieHHWe, TIOTeHI[MajbHasi  SHeprus,
KAHeTHYeCcKasi JHeprus, MexaHWuecKas »>Heprus, paboTra CHJIbI,
LIEHTPOCTPEMUTEIbHOE YCKOpEeHUe, CWia TSDKeCTH, Chjla YIIPYrOCTH,
Ccula TPEeHWsl, MOIIHOCTb, JHEpPrusi B3aUMOJEMNCTBUSI Tejla C 3eMJEN
BONMM3M eé TIOBePXHOCTH, dHEpPrusi ympyrou Jedopmaiiuu TpPYKUHBI,
KOJTMYEeCTBO TeTJIOThI, abCo/IOTHas TemriepaTtypa Tefla, paboTa B
TepPMO/[MHaMUKe, BHYTDEeHHSII 2Heprusi W/eajbHOr0 OJHOAaTOMHOI'O
rasa, pabora ujeanbHOro ras3a, OTHOCUTe/IbHAs BJIaKHOCTh BO37yXa,
KIIl wpgeanbHOro TeIUIOBOTO [JBUraTesis; 3J/IeKTpUUeCcKoe TioJie,
HaTpsDKEHHOCTb  9JIEKTPUYECKOTO  TOJsl,  HamnpsDKEHHOCTb — TOJIs
TOUEYHOTO 3apsila WIA 3apsbkeHHOro Iapa B Bakyyme U B
JVS/IeKTPUKe, TIOTeHLWaa 3JIeKTPOCTaTUYecKoro ToJsi, PasHOCThb
MOTEHLMAasIOB, 3JIeKTPOJBWKYIllasi CUIa, CWIa TOKa, HarpsbKeHue,
MOILIHOCTb TOKa, 37eKTpuYeckasi EMKOCTb IJIOCKOTO KOHJIeHCaTopa,
COTIPOTHMBJIEHUE YYacTKa LieMy C TMOoC/el0BaTebHbIM U MapaslebHbIM
coeUHEHWEeM  pe3WCTOPOB,  SHEPrus  3JeKTPUUeCKOro  TOJs
KOHZIEHCaTopa;

OOBSICHATH  OCOOEHHOCTH  TPOTeKaHUs  (U3WUECKUX  SIBJIEHHM:
MexaHWUecKoe [IBI)KeHUe, TeIlJIOBOoe [IBIDKeHUWe 4YacCTHI] BellecTBa,
TETJIOBOe  paBHOBecwe, OpOyHOBCKOe  [BWKeHue,  auddysus,
vcriapeHue, KuUTeHue W KOHZieHCallusl, TlaBjieHre W KpUCTa/uIU3alius,
HarnpaB/IeHHOCTb Tervionepejauu, 3/IeKTpU3aLys TeJl,
9KBUIMOTEHLIMATbHOCTh TOBEPXHOCTU 3apsKeHHOT0 MPOBO/IHUKA;
TIPOBO/IUTh UCCJIe/IOBaHUE 3aBUCUMOCTH OZJHOM (PU3MUeCKOU BeJIMUMHbI
OT JpYyrod C WCHO/Ab30BaHUEM TIPSIMBIX HW3MEDEHUW, TIpU 3TOM
KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBaTh pe3y/bTaThl MOJyYeHHOMU
3aBUCUMOCTH (H3UUeCKUX BeMMUMH B BUjle TpadUMKOB C YUuETOM
abCOMIOTHBIX  TIOTPEIIHOCTe W3MepeHW, [efaThb BBIBOJALI TI0
pe3yJibTaTaM UCC/Ie/I0BaHus;

MIPOBOJUTh KOCBEHHbIE M3MepeHHsi (PU3MUYEeCKHMX BEJUUYWH, TIPU 3TOM
BbIOMpATh ONTHMAasbHBIA MeTO/] U3MepeHusi, OlleHUBaThb abCO/IFOTHBIE U
OTHOCHUTe/TbHbIe TOTPeITHOCTU MPSIMbIX U KOCBEHHBIX U3MepeHuH;
MIPOBOJIUTh  OTBITHI 0  TIPOBEPKe  TpeJJIoyKeHHOW  TUIOTe3bl:
TJIAHUPOBATh 5KCIIePUMEHT, cobupatb 5KCIePUMEHTaTbHYIO
YCTaHOBKY, aHa/IM3UPOBATh MOTyUeHHbIe pe3y/IbTaThl U [ielaTh BbIBO/, O
cTaTyce Mpe/J/i0>KeHHOM TUIoTe3bl;

cobmofate  TpaBWia  0Oe3omacHOro  TpyJa TIpA  TIPOBe/leHUH
WCC/IeJOBaHUM B paMKax ydeOHOro JKCTepUMEHTa, TPAaKTHKyMmMa |
yueOHO-MCCIeJOBaTe/IbCKOM U TIPOEKTHOM  [1esiTeIbHOCTH  C
WCTIO/Tb30BaHHEM HW3MEPHUTENbHBIX YCTPOWCTB U J1abopaTOpHOTO
000opy/10BaHMS;

pellaTh pacyéTHble 3aJauyd C SIBHO 3a/IlaHHOM U HEeSBHO 3aJjlaHHOU
br3MuecKo Mo/ie/ibi0: Ha OCHOBAHWH aHa/n3a YCI0BUSI 000CHOBBIBATh
BbIOOp (U3MUECKON Mofeny, OTBevarolleli TpeOOBaHUSAM 3ajjauy,
MIPUMEHSTh  (POPMYJIbI, 3aKOHBI, 3aKOHOMEDHOCTM W MOCTY/aThbl
bur3nUecKux TeOpUM TpH MCIO0J/Ib30BaHWM MaTeMaTHUYeCKHUX MeTO/[0B
pellieHUsT 3ajiad, TIPOBO/IUTbL pacyéThl HAa OCHOBAaHWUU HWMEIOIIUXCS
JAHHBIX, aHaJM3UpPOBaThb pe3y/bTaTbl U KOPPEKTUPOBaTb MeTObI
pellieHus C YUETOM TO/TyUYeHHbBIX pe3y/IbTaToB,;



pelllaTb KaueCTBeHHbIe 3ajilaud, TpeOytolijie MpUMeHeHUs 3HaHUN U3
pasHbIX pa3ziesioB Kypca (DU3MKM, a TakKKe HHTerpalydd 3HaHUW U3
IpPYruX TpeJIMeTOB eCTeCTBeHHO-Hay4yHOro I[MKJa: BbICTpauBaTh
JIOTUYECKYIO 1IeTI0UKYy pacCy>X/IeHUM C Oropoli Ha M3yuyeHHbIe 3aKOHbI,
3aKOHOMEPHOCTH U (PU3HUUEeCKUe SIBIeHUS;

WCTIO/Tb30BaTh TeopeTHUecKue 3HaHUS [ OOBSICHEHWS OCHOBHBIX
TIDUHLIATIOB ~ pabOThl  M3MepUTE/NbHBIX TIPUOOPOB, TeXHUUECKUX
YCTPOMCTB Y TEXHOJIOTUYECKUX MPOLIeCCOB;

TIPUBOJUTHL TIPUMeEPLI BK/Ia/la POCCHUUCKUX U 3apyOeXHBIX YUEHbIX-
GH3MKOB B pa3BUTHE HayKW, B 00BsICHEHHE MPOLIECCOB OKPY’KaroII[ero
MHPpa, B pa3BUTHE TeXHUKU U TeXHOJIOTHH;

aHa/IM3UpOBaTh W OLIEHWBaTh  TIOC/EACTBUS  OBITOBOM U
TIPOU3BOACTBEHHOW  JIesiTe/IbHOCTA ~ 4Ye/ioBeKa,  CBS3aHHOU  C
bur3rUecKuMU TIpolleccaMy, C TIO3UI[MM 9KOJ0ruyecKoi 6e30MmacHOCTH,
Npe/iCTaB/ieHnd O palMOHa/JIbHOM MPUPOOII0/Ib30BaHUY, a TaKkKe
pa3yMHOM MCII0/Ib30BaHUM JOCTW)KEHUM HAyKU M TeXHOJOTHUM [/ist
JanbHEeMIIIero pa3BUTHs YeIoBeueCKoro o011lecTBa;

TIPUMEHSTh Pa3/IMuHbIe CrIocoObl paboThI ¢ MH(OPMaLHeil pU3rUecKoro
Co/lep>KaHUsi C UCIOJIb30BaHWEM COBPEMEHHBIX WH(POPMAalMOHHBIX
TeXHOJIOTHH, TIPY 3TOM MCII0JIb30BaTh COBPeMeHHbIe NH(OpMal[OHHbIe
TeXHOJIOTUU AJis TIOWCKa, TiepepaboTKy U TIpebsiB/ieHUs yueOHOU U
Hay4HO-TIOMY/ISIPHOM vHdopmaluuy, CTPYKTYPUPOBaHUS u
VMHTeprnpeTaluyd  WHGOpPMAaLUKM,  T[OAYYEHHOM W3  pa3/IMyHbIX
VCTOUHMUKOB, KDUTUUECKU aHA/IM3UPOBATh MOIydaeMyr0 MHGMOpMaIuio
1 OlleHUBaTh €€ /JOCTOBEPHOCTh KaK Ha OCHOBEe MMEIOI[UXCSl 3HaHUM,
TaK ¥ Ha OCHOBEe aHa/iM3a UCTOYHUKA MH(OpMaLuy;

MPOSIB/ISITH ~ OpPraHu3al[MOHHble W TI03HaBaTe/lbHble  yMeHUs
CaMOCTOSITeJTLHOTO  TIpUOOpeTeHUs] HOBBIX 3HaHUW B  Mpoljecce
BBITIO/THEHUSI TIPOEKTHBIX U yueOHO-MCC/IejoBaTeTbCKUX paboT;
paboTaTtb B TpyMIe C WCTIOJHEHWEeM Ppa3/WUHbIX COLMATbHBIX POJIeH,
IJIaHAPOBAaTh ~ pabOTy  TPYIIIbl,  paljiOHa/bHO  PacCIpesiesisiTh
JesiTe/lbHOCTb B HECTaHAAPTHBIX CUTYyalMsIX, afeKBaTHO OLIeHUBaTh
BKJIa/l Ka)K/IOTO W3 YYaCTHUKOB IPYIIbI B pellleHre pacCMaTpuBaeMoi
npobJiembl;

TIPOSIBJISITE MOTHBALIMIO K OyayIriei rnpodeccroHaNibHOM /esaTebHOCTH
T0 CTel[habHOCTSIM (bHU3UKO-TeXHUUeCKOro poQuis.

K koHily obyuenuss B 11 Kaacce npegMeTHbIe pe3y/bTaTbl Ha yryb/aéHHOM
YPOBHe JJOJDKHBI OTPa)kaTh CPOPMHUPOBAHHOCTb Y 00YYarOIINXCS YMEHUM:

MOHMMAaTh pOJib (U3MKM B SKOHOMHUYECKOM, TeXHOJO0THUeCKOW,
COLMA/IbHOM W 3TUYECKOM cdepax [esiTelbHOCTU YesOBeKa, poyib M
MecTO (U3MKKM B COBpeMEHHOM HayuyHOW KapTMHe MHpa, PoJib
ACTPOHOMMM B MPAKTUUECKOU JeATe/IbHOCTU YesiOBeKa U AalbHeunIeM

Hay4YHO-TeXHUUECKOM pa3BUTHH, 3HayeHue onucaTeTbHOMH,
CHUCTeMaTHU3UPYIOIeH, 00bICHUTETBHOW U TTIPOTHOCTUYECKOW (PYHKITHI
(U3MUeCcKOW TeopuM — 3AeKTPOAWHAMUKH, CIelUaJibHOU TeOopuu

OTHOCUTE/IbHOCTH, KBAaHTOBOW (PU3UKH, pO/b (DU3NUECKOU Teopuu B
dhopMHpOBaHUU TIpe/iCTaB/IeHUi 0 (PU3NUeCKOoW KapTHHe MHpa, MeCTO
¢du3nueckol KapTUHBI Mupa B 00mleM Ppsifly COBpPeMeHHbIX
eCTeCTBeHHO-HayYHbIX TIpe/ICTaB/IeHU 0 PUPO/E;



pa3nuuaTh yC/IOBUSI TIPUMEHUMOCTH Mofeseill (u3nueckux Ten |
TpoLieccoB (SIBJIeHWM): OJHOPOJHOE 3JIeKTpUUYeckoe W OJIHOPOJHOe
MarHATHOe TIOJisA, TapMOHWYeCKHWe KoJiebaHUs, MaTeMaThuuecKui
MasITHUK, WJiealbHbI MPY>XUHHBIA MasiTHUK, TapMOHUYECKHe BOJIHbI,
W7ieanbHBIA Kosie0aTenbHBIM KOHTYP, TOHKas JIMH3a, MOJeJiell aToMa,
aTOMHOTO si/ipa U KBAaHTOBOM MO/ie/Ii CBeTa;

pa3niuuaTh yC/I0BUS (TpaHULIbI, 00/1aCTU) IPUMEHMMOCTU (DH3UUeCKUX
3aKOHOB, TIOHMMAaTh BCeoOII[1ii XapakTep (pyHJaMeHTaTbHbIX 3aKOHOB 1
OrpaHUYeHHOCTh WCI0J/Ib30BaHUsl YaCTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBSCHATH 3/IEKTPOMAarHUTHBIE TPOLIeCCHI U SIBIeHUS],
WCTIOJTb3ysl OCHOBHbIE TIOJIO’KEHUSI M 3aKOHbI 3JIEKTPOJWHAMUKUA U
CrieliuaTbHOM  TeOpHMHW  OTHOCUTENIBHOCTH  (3aKOH  COXpaHEeHUs
3JIEKTPUYECKOro 3apsfa, cwia Awmrepa, cwia JlopeHlja, 3aKOH
5/IEKTPOMarHUTHOM ~ UHAYKLUMM, TipaBuao JleHua, c¢Ba3p JC
CAaMOWHAYKLIUM B 3jiIeMeHTe 3JIeKTPUUeCKOW 1[eld CO CKOPOCThIO
VM3MEHeHUsi CW/lbl TOKa, TOCTy/laThl  CleluasbHONM  Teopuu
OTHOCHUTE/IbHOCTH DUHILTENHA);

aHa/M3UpOBaTh U OOBSICHATL KBAaHTOBble TIPOLIECCHI U SIBJIEHUS,
VICTIO/Ib3YS TIOJIOXKEHUS] KBAaHTOBOW (M3UKM (ypaBHeHHe OWHILTeNHa
ansi gorosddekra, mepBbli U BTOPOM TOCTYyJ/aThl bopa, mpuHIUIT
COOTHOLLIEHUs] HeorpeJesiéHHOCTel ['eiizeHbepra, 3aKOHbI COXpPAHEHUsT
3apsiZIoBOr0 ¥ MaCCOBOT'O UMCeJT M SHEPTUU B siIEPHBIX peaklUsiX, 3aKOH
PaJM0aKTHBHOTO pacnaza);

OTHUChIBaTh (hH3UUeCKHe TPOLIEeCChl U SIBJIEHUs], UCTIONb3Yysl BeJTMUMHBI:
HanpsDKEHHOCTD 3/IeKTPUUYECKOTO ToJIs, MOTeHLIAa
3/IeKTPOCTAaTUYeCKOTr0 ToJIs, pa3HOCTb MOTEHLIUA/IOB,
5/IEKTPOJBIKYLLAsi CWIa, WUHAYKLWS MarHUTHOTO TMOJsi, MarHUTHbIN
MOTOK, cwia Awmrepa, WHAYKTUBHOCTb, 3JIEKTPOABWXKYLas CUa
CaMOWHAYKLUM, SHEpPrus MarHWTHOTO TI0Jii TMPOBOJHUKA C TOKOM,
DENIITUBUCTCKUAN  WMITYy/IbC, TIO/IHAasi SHEprus, SHEeprusi TOKOs
CcBOOO/IHOM YaCTHI[bI, SHEPTHsI U UMITY/IbC (POTOHA, MaCCOBOE UUC/IO U
3apsif s/pa, SHeprusi CBsI3U S/Pa;

OOBSICHSITH ~ OCOOEHHOCTM  TpOTeKaHUs  (U3UUeCKUX  sIBJIeHUM:
3/IeKTPOMarHuTHast VHAYKLWS, CaMOUHAYKLUS, Pe30HaHC,
uHTepdepeHUs] BOJIH, AW(pakuys, AUCIEepPCUsi, TIOJHOe BHYTPEHHee
oTpaxkeHue, (oTo3/eKTpuueckud >¢Qdekr (portosddekt), anbda- u
OeTa-pacrajipl sA7ep, raMma-u3jiyueHve sijep, Gu3nueckde TPUHLIUITHI
CMeKTpa/IbHOTO aHasiv3a U paboThl Jia3epa;

orpejensTh HalpaBjeHUe WHAYKIMM MarHUTHOTO TOJis POBOJHUKA C
TOKOM, CUIbl Amriepa U cujibl JIopeHiia;

CTpOUTb U300pakeHWe, CO3/jaBaeMoe TIJIOCKUM 3epKajsioM, TOHKOU
JIMH30M, ¥ PaCCUMTHIBATh €r0 XapaKTepUCTHUKU;

TIPUMEHSITh OCHOBOIO/Iararole aCTpOHOMUUeCKUe TIOHSITUST, TEOPUU U
3aKOHbI [JIi aHaim3a MW O00bsCHeHUs (U3NUeCKUX TIPOLIeCCOB,
MIPOUCXOASIIMX B 3BE3/1aX, B 3BE3/IHBIX CUCTEMAX, B MEXKralaKTUUeCKOMH
cpefie; IBWKeHUs1 HeOeCHBIX TeJl, 9BOJTIOL[MH 3BE3/] U BceneHHOM;
MPOBOJUTL MCC/Ie[JOBaHWE 3aBUCUMOCTeN (DHU3UUeCKUX BeJWYUH C
WCMO/Ib30BaHNEeM TIPSMbIX H3MepeHul, MpU 3TOM KOHCTPYUPOBaTh
YCTaHOBKY, (DUKCUMpOBaTh pe3y/bTaTbl TOJyYEeHHOW 3aBUCUMOCTU
¢usnueckux BeMUUMH B BHJE TPaQUKOB C Y4YETOM abCO/IFOTHBIX



MOTPELIHOCTe  M3MepeHW, Jie/laTb BBIBOAbI IO  pe3yJsbTaTaM
MCCIieIoBaHus;

TIPOBO/IUTb KOCBEHHBbIe W3MepeHUs] (M3NUYeCKUX BeWUWH, TP 3TOM
BbIOMpATh ONTHUMaJIbHBIA MeTO/] U3MepeHus], OLleHUBaTh abCOIIOTHbIE U
OTHOCHTE/TbHbIE TIOTPEIIHOCTH TTPSIMBIX M KOCBEHHBIX H3MEPEeHHH;
MIPOBOAUTL  OMBITBI 110  TIPOBEPKe  TPe/JO’KeHHOW  TUIOTe3bl:
TJIaHUPOBAaTh  KCTIEPUMEHT, cobupatb  3KCIepUMeHTa/bHYIO
YCTaHOBKY, aHa/IM3MPOBATh T0J/yuUeHHbIe pe3y/bTaThl U e/laTh BbIBOJ, O
cTaTyce Mpez/io>KeHHOM TUTIoTe3bl; .
OTHKCBIBaTh MeTO/bI MIOTyUeHUs] HAyYHbIX aCTPOHOMUUECKUX 3HaHWM;
cobmozate mpaBuia  0e3omacHOro - TpyAa MpU  TIPOBE/EHUM
MCC/Ie[IOBAaHUA B paMKax ydyebHOro SKCIepUMEHTa, MPaKTUKyma |
yueOHO-UCCIeJI0BATe/IbCKOW M TIPOEKTHOM  JIeATENIbHOCTH  C
WCTIOMb30BaHWEM  U3MepUTeNbHBIX  YCTPOWCTB M J1abopaTOpHOTO
06opyA0BaHHMS;

pellaTh pacyéTHble 3aJauyd C SIBHO 3a/laHHOM U HesBHO 3aJlaHHOU
¢u3nUecKoii Mofenbl0: Ha OCHOBAHWMHU aHalW3a yCJIOBUS BbIOMPATh
(hr3nueckre Mojiesid, OTBeuvaroliye TpeOOBaHUSAM 3a/laud, TIPUMEHSITh
(hopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTY/IaThl PU3NUECKUX TeOpUi
MpU  UCMOJb30BaHUM MaTeMaTUUyeCcKuX METOJOB pellleHusl 3ajad,
MPOBOAUTL  PACuéThl HA  OCHOBAaHWM  UMEIOIIUXCS  /IaHHBIX,
aHa/IM3UpOBaTh pe3y/bTaTbl U KOPPEKTUPOBaTb METO/bl peLIeHUs] C
YUETOM TO/TyYeHHBIX Pe3y/IbTaToB;

pelllaTh KaueCTBeHHbIe 3ajaud, TpeOyrolue NpUMeHeHUs 3HaHUW W3
pa3HBIX pa3Zie/ioB Kypca (M3UKH, a TakKKe WHTeTpaljuv 3HaHWW U3
JPYyTUX TIpeMETOB eCTeCTBEHHO-Hay4YHOIO ILMK/a: BBLICTpauBaTh
JIOTUUECKYIO LIeTIOUKY PaCCY>K/eHUM C OMopOoM Ha M3ydyeHHble 3aKOHBI,
3aKOHOMEPHOCTHU U (pr3UuecKyre sIBJIeHUS;

WCTO/Tb30BaTh TeopeTUuecKre 3HaHUsS /51 OOBsICHEHUS] OCHOBHBIX
MPUHLMMOB ~ PAabOThl  M3MEPUTENbHBIX — TIPUOOPOB,  TEXHUUYECKHMX
YCTPOUCTEB ¥ TEXHOTIOTMUYECKUX MPOLIECCOB;

TIPUBOJUTEL TPHUMEPLI BK/a/la POCCHHUCKUX U 3apyOeXHBIX YUEHBIX-
$U3MKOB B pa3BUTHE HAyKW, B 00BsICHEHUEe TPOLIeCCOB OKPY KaroIero
MUDAa, B Pa3BUTHE TEXHUKW U TEXHOJIOTHH;

aHa/IM3UpOBaTh W OLIEHWBaThb  TIOCHEJACTBUSI  OBITOBOM U
TIPOM3BO/JCTBEHHOM  [IesiTe/IbHOCTU  4YejioBeKa,  CBSI3aHHOM  C
(hpr3ruecKUMU MPOLIECCAaMM, C MO3HLMIK IKOIOTHUECKOM 6e30MMacHOCTH,
TMPE/ACTaB/IeHMH O PALMOHATBHOM TPHPO/IOIIO/B30BAHNUM, a TaKXKe
Pa3yMHOM HCIIO/Ib30BaHUHU [IOCTIDKEHUN HAYKKM W TEXHOJIOTHH [IIs
JabHeMNIIero pa3BUTHs UeIoBeYeckoro 001ecTBa;

TIPUMEHSTh pa3/IMuHble CriocoObl paboThl ¢ MHpOpMaluelt pU3nyeckoro
CoJiep)KaHusl C UCIOb30BaHHWEM COBpeMeHHbIX WH(POPMaI[MOHHBIX
TeXHOJIOTUM, TIPU 3TOM MCIO/b30BaTh COBPeMeHHbIe UH(POPMALIMOHHbIE
TeXHOJIOTUU /il TIOWCKa, TepepaboTKXA U TpeAbsB/eHusi yueOHOU u
Hay4YHO-TIOMY/IIPHOMN vHbopMaluy, CTPYKTYPHUPOBaHUs U
VMHTepripeTalid  UHQOpPMAalUM,  TMOAYyYeHHOW U3  pas/IMuHbIX
WMCTOYHUKOB, KPUTHYECKH aHa/IM3MPOBATh T0JiyyaeMyro MHGOpMaL1IO
W OLIeHWBAaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE WMEIIUXCS 3HAHWM,
TakK ¥ Ha OCHOBe aHajiM3a UCTOYHMKA UH(OPMaLUY;



MPOSIB/ISITH ~ OpPraHu3al[MOHHble W TI03HaBaTe/bHble  yMeHUs
CaMOCTOSITeJTLHOTO  TIpHOOpeTeHUs] HOBBIX 3HaHWW B  Mpoljecce
BBITIOJTHEHUS IIPOEKTHBIX U yueOHO-MCCIIe[0BaTeMbCKUX paboT;
paboTaTtb B TpyMIe C WCIIOJHEHWEeM Ppa3/MUHbIX COLMATbHBIX POJIeH,
I7IaHUpOBaTh ~ pabOTy  TpyMIbl,  palfMOHA/JILHO  paclpeiesisiTh
NesiTe/IbHOCTh B HECTAaHZAPTHBIX CHUTYallUsX, aZieKBaTHO OI|€HWBATh
BKJIa/l Ka)K/IOTO W3 YYaCTHUKOB TI'PYIIbI B pellleHre pacCMaTpuBaeMoi
1po0JieMbI;

TIPOSIB/ISITE MOTUBAIMIO K OyayIieii rmpodeccuoHalbHON AesTeTbHOCTH
To CrieliuaabHOCTSIM (bH3UKO-TeXHUUECKOT O ripouisi.



TEMATHNYECKOE IVNTAHUPOBAHUWE

10 K/TACC
No Ko/muecTBo yacoB
HaumeHoBaHMe pa3je/ioB U TeM J/1eKTpoHHbIe (dpoBEIe)
/ KoHTpo/LHBIE IIpakTHUeckue
NMporpaMmabl Bcero oOpa3oBaTe/IbHbIE PeCcypchl
n paboTnI paboTnI

Pasgen 1. HAYUYHBIN METO/] IIO3HAHUS ITPUPO/IbI

HayuHbili MeTOZ, MO3HaHUS

1.1 6
TIPUPO/BI
WNroro no pa3geny 6
Pazgen 2. MEXAHUKA
21 KunemaTtuka 10 1
2.2 dnHamuyKa 10
2.3 CraTuka TBEpPAOro Tena 5 1
2.4 3aKOHbI COXPaHEHUsI B MEXaHUKe 10 1
Nroro no pasgeny 35
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJJMUHAMUKA
OcHOBBI
3.1 MOJIEKY/ISIPHOKWUHETUYECKOU 15 1
Teopuu
TepmoanHamuka. TerioBbie
3.2 PMOA 20 1
MallI1HbI
3.3 ArperaTHble COCTOSIHHS BeLeCTBa. 14 1




@®a30BbIe NePEXO/IbI

Ntoro no pasgeny 49
Paspen 4. 3JIEKTPOJVUHAMMKA
4.1 DJIeKTpUYeCKoe IoJie 24
4.2 [ToCTOSIHHBIN 371eKTPUYECKUM TOK 24
4.3 Toxku B pa3/IMUHBIX cpejax 6
Wtoro no pasgeny 54
Pa3gen 5. PUSNUYECKUUN ITPAKTUKYM
5.1 du3nueCcKUl MpakKTUKyM 16 16
Wtoro no pasgeny 16
Pe3epBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOI'PAMME




11 K/TACC

HaunmMmeHoBaHue

KosmuecTBO yacos

No OneKTpoHHbIe (H(POBEHIE)
pa3feyoB U TeM KoHTpobHbIE IIpakTHueckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
NPOrpamMMsbl PpadoThI paboThbI
Pazgen 1. SJIEKTPOAVNHAMUKA
1.1 MarHuTHOe 110J1e 14
OJIEKTPOMAarHUTHas
12 P 13 1
VHI YKL
Uroro nio pazpeny 27
Pa3pgen 2. KOJIEBAHUWSA 1 BOJIHbBI
MexaHnuyeckue
2.1 10
KorebaHus
29 OJIeKTPOMarHuTHbIe 15
KojiebaHus
MexaHuueckue 1
2.3 3/71eKTPOMAarHUTHbIE 10 1
BOJIHBI
24 Orruka 25 1
Nroro no pasgeny 60

Pa3gen 3. OCHOBBI CIIEIITMAJTTIbHON TEOPUM OTHOCUTE/ILHOCTH

3.1

Ocnossl CTO

5

1

Uroro no pazgeny

5




Pa3zpen 4. KBAHTOBAS ®U3UKA

41 KOpHyCKYHHPHO- 15
BOJIHOBOU [1ya/Iu3M

4.2 du3uka aroma 5

du3uKa aTOMHOI0 f/ipa

4.3 Y 371IeMEeHTapHbIX 5
YacTUL]
Wtoro no pasgeny 25

Paspen 5. 3JIEMEHTBI ACTPOHOMUWU 1 ACTPO®PU3NKUN

OJ1IeMeHTbI aCTPOHOMUU

5.1 12
1 acTpodU3UKU

Ntoro no pa3zeny 12

Pa3gen 6. PU3NYECKUHN ITPAKTUKYM

du3nuecKum
6.1 16
MIPAKTUKYM
Uroro nio pazpeny 16

Paszgen 7. OBOBIIAROIIEE IIOBTOPEHUE

CucremaTtu3anys v
0606111eH1E
TIpeIMETHOTO

7.1 15
COZIEP>KaHMUS U OTIbITa
JleATeTbHOCTH,

MPUOOPETEHHOTO TPH




M3y4YeHUH Kypca
¢un3ukm 10 — 11

K/IaCCOB
Nroro no paszgeny 15
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO
170 16

YACOB II10 I[TPOT'PAMME







IIOYPOYHOE IVIAHNPOBAHUE

10 K/TACC

Ne i/m

Tema ypoka

KosmuecTBO uacos

OnexkTpoHHbIe U pPoBbIe 00pa3oBaTe/IbHbIE PeCypChI

Bcero

KoHTpo/1bHBIE
padoThI

IIpakTHueckue
PadoTHI

dusnka — pyHAaMeHTaIbHast
HayKa O IIpupojie

HayuHblif MeTO/] TTI03HAHUS U
MeTO/Ibl UCC/IeIOBaHUS
(bu3MUecKUx sIBJIeHUN

OKCIIepUMeHT 1 Teopus B
TipoLiecce TIO3HaHUS TIPUPO/IBI.
HabntoieHue 1 9KCTIepUMEHT B
¢bu3vke

Crioco0bI U3MepeHust
(bU3NUYEeCKUX BeJTMUMH

AOGCosTFOTHast 1 OTHOCUTE/TbHAs
TOTPEIIHOCTUA W3MepeHu
(bu3MYecKrx BeTMUrH

MopgenupoBaHue B Gpu3MKe.
Posib 1 MecTo ¢U3MKU B
(hopMHpOBaHUN COBPEMEHHOM
HayYHOU KapTHHBI MHUPa, B
MPaKTHUeCKOH [1esTe/TbHOCTH




JIo/1en

MexaHuuecKoe JB)KEeHHe.
CucremMa oTcueTa.
OTHOCUTENBHOCTh
MEeXaHMUeCKOI'0 JIBHKeHUS.
[Tpsimast ¥ oOpaTHas 3a7auu
MeXaHUKH

Pagunyc-BeKTop MaTepuaabHOU
TOYKH, ero MpOoeKLjMU Ha OCU
KoopAuHar. TpaekTopusi.
[Tepemerienue. CkopocTb. Vx
MPOEKLIMYA Ha OCU KOOpAWHAT

PaBHOMepHOe TpsiMO/TUHetHOe
nekenue. ['paduueckoe
orvcaHre PaBHOMEPHOTO
TIPSIMOJIMHEMHOT O [IBVKEHUST

10

CrnoxxeHue riepeMelieHUN U
ckopocreil. PelieHue 3amau

11

HepaBHOMepHOe [iBUKeHNUe.
MrHoBeHHasi CKOPOCTb.
Yckopenue. IIpsimonHeliHOe
JBYDKEHMe C TTIOCTOSTHHBIM
YCKOpeHHeM

12

I'pacdrueckoe onvcaHue
TIPSIMOJTMHEHHOTO IBVKEHUSI C
MOCTOSIHHBIM yCKOPeHHeM




13

CBobOopiHOE TIafieHue.
YckopeHue cBOOOIHOTO
rnajieHus. 3aBUCUMOCTb
KOOp/IUHAT, CKOPOCTH,
YCKOpeHHsl OT BpeMeHU U UX
rpaduku

14

[BwkeHue Tesa, OpOIIEHHOTO
T0/] YT7IOM K TOPHU30HTY

15

KpuBonvHeliHOe JBrDKEHHeE.
[Br>KeHue 110 OKPY>KHOCTH.
Yr0Bas v MHENHAas CKOPOCTb.
Ilepuof v yacrora.
[JeHTpOCTpEMHUTE/ILHOE U
TI0JIHOE YCKOpeHHe

16

KoHnTpospHast paboTa 1o Teme
"Kunemaruka"

17

[MepBbIii” 3aKk0H HbIOTOHA.
VHepuaibHble CUCTEMBbI
oTcuéta. [ IpuHLu
oTHOcuTenbHOCTU ["amnest.
HeuHepriyanbHble CUCTEMBI
oTCYéTa

18

Cuia. PaBHOZEMCTBYO1[as!
cuna. Bropoii 3akoH HbtoToHa.
Macca

19

Bsaumogerncrsue Tesn. Tpetunt




3ak0H HrloTOHA

20

[TpyHLMIT CyTIepIrIo3ULIMU CHUJT.
Pelienue 3aiau Ha MpUMeHeHUe
3ak0oHOB HbroToHa

21

3aKOH BCEMHPHOTO TATOTEHMUS.
OKBHBAaJ/ICHTHOCTb
IPaBUTALIMOHHOW Y MHEPTHOU
MacChbI

22

Cuia TSDKeCTH U YCKOPeHHe
CBOOO/IHOTO TIaZIeHUS

23

[IB>keHre HeOeCHBIX Te U UX
HCKYCCTBEHHbBIX CITyTHUKOB.
[TepBast KocMHUeCKasi CKOPOCTb.
3akoHsbl Keriepa

24

Cuia ynpyrocrtu. 3akoH I'yka.
Bec Tena

25

Cuna tpenus. [Iprposa v BUbI
cun TpeHus. [IBrKeHue B
JKUJKOCTHU Y Ta3e C yU6TOM CHJIbI
COTIPOTHUBJIEHUS CPeJibl

26

[HaBnenue. I'napocratruueckoe
maBinenue. Cuna Apxumea

27

AGCOIOTHO TBEpAOe Teo.
ITocTtymnarensHoe U
BpalllaTe/bHOe JBIKEHNe
TBEpPAOTO TeJia




MoMeHT CHJIbl OTHOCUTEIBLHO

28 ocu BpaileHus. [Ineyo cumbl
Ciio)keHHe CUJI, IPUJIOKEHHBIX K
TBepgomy Teny. LleHTp TskecTn

29 TeJsia. Y CJIOBUSI PpaBHOBECUS
TBepAoro tena. Buzpl
paBHOBECUs

30 Pemienue 3agau
KoHnTposbHast paboTa 1o Teme

31 "[NuHamuka. CTaTvKa TBepAoro
Tena"

VmMnyibc MaTepranbHON TOUKH,
CHCTeMbl MaTepUa/IbHbIX TOYEK.

32 leHTp Macc cucreMsbl
MaTrepuasbHbIX Touek. Teopema
0 IBW)KEeHUH LieHTpa Macc
VMitynbC cuibl ¥ U3MEHeHUe

33 HUMITyJIbCa Tesla. 3aKOH
COXpaHeHust UMITyJIbCa.
PeakTrBHOe JBIKEHHE
MowmeHT umrtyibca
MaTepHalbHOW TOUKU.

34 IIpencraBieHve 0 coxpaHeHUU
MOMEHTa UMITyJ/ibCa B
L{eHTPa/IbHBIX T0JISIX

35 Perienue 3agau




36

Pabora cuibl Ha MaJioM 4 Ha
KOHEUHOM T1epeMeIl[eHIH.
I'paduueckoe mpesicTaB/IeHNEe
paboThI CUITbI. MOIITHOCTD CHJTBI

37

Kunetuueckasi sHeprus.
Teopema 00 W3MeHeHUH
KMHeTUYeCKOW SHepruun
MaTrepuaabHOW TOUKU

38

HOTEHL[I/IEIIIBH]:IE u
HerioTeHIMa/IbHbIe CHUJIbI.
HOTEHL[I/IEI]'ILHaH SHeprus.
BTOpaH KOCMHUYeCKast CKOPOCTb

39

TpeTbsi KOCMUYecKast CKOPOCTb.
CBs13b pabOThI
HeTOTeHLUAaTbHBIX CUJT C
M3MeHeHHeM MeXaHUYeCKOou
SHEepPruM CUCTeMbI Tesl. 3aKOH
COXpaHeHUs MeXaHUUeCKoMn
SHEPruut

40

Ynpyrue u Heyripyrue
CTOJIKHOBEHUsA. Y paBHeHUe
bepnys/um fy11 njeansHON
JKUJKOCTU

41

KoHtposbHast paboTa 1o Teme
"3aKOHBI COXpaHeHUs B
MexaHuKe"




42

Pa3BuTHe TIpeiCTaBIeHUH O
npupoje TerioTbl. OCHOBHBbIE
nosioxxennss MKT. [Tuddysus.
bpoyHOBCKOe [IBUKeHue

43

CrpoeHue ra3000pa3HbIX,
JKUJKUX U TBEPAbIX Tel.
Xapakrep JABWKEeHUS U
B3aMMOZEMCTBUS YaCTUL]
BelllecTBa

44

Macca u pa3Mepbl MOJIEKYJT
(atomoB). KonnuecTBo
BeljectBa. [loctossHHas
ABorazipo

45

TemrmepaTtypa. TeruioBoe
pasHOBecue. I1Ikana Llenbcus

46

Pemienue 3aau

47

W peanbHblii ras. ['a3oBbie
3aKOHBbI

48

YpaBHeHue MeH/eneeBa-
KnarnelipoHa. PerieHue 3aiau

49

Ab6comtoTHasi TemriepaTypa.
3akoH [lanbTOHa

50

I/I3OHPOLIECCBI B Hea/IbHOM rase
C ITOCTOSAAHHBIM KOJINUECTBOM
BeleCTBa

51

I'padmueckoe mpe/icTaBIeHye




H30IIpOoLeCCOB: M30TePMa,
H30X0pPa, 1/1306apa

52

OcHoBHoe ypaBHeHre MKT

53

Pemienue 3amau

54

CBs13b aOCOMOTHOM
TeMITePaTypPbl
TepMO/IMHAMUYECKOW CUCTeMbl
CO CpeJjHel KUHeTUUeCKOu
SHeprueu rnocTynareabHOro
TETJIOBOTO /IBWKeHUsI e€ YaCTHI]

55

O06o00611eHre ¥ CCTeMaTH3al[s

3HaHui 110 Teme "OCHOBBI
MKT"

56

KoHntposbHast paboTa 1o Teme
"OcHoBbl MKT"

57

TepmoarHamMuueckast cucTeMa.
3ajiaHrie BHEIIIHUX yCJIOBUU [/1s1
T cuctemsl. BHewHue u
BHYTpeHHUe IlapaMeTpsbl.
[Tapametpsl T/] cvcTemsl Kak
Cpe/iHUe 3HaUeHUs BeJIMUUH,
OITMCBIBAIOIIIUX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE

58

Hynesoe Hauano
TePMOJVUHAMUKHU.
CamMorpou3Bo/bHas peJiakcalyst




T/] cucTemsl K TeIJIOBOMY
PaBHOBECUIO

59

Mopesnbs vjeanbHOro rasa B
TepMOJMHaMUKe. Y CJI0BUS
TIPUMEHUMOCTH 3TOU MOJeNn

60

YpaBHeHre MeH/jeneeBa-
KnarnelipoHa 1 BeIpaXkeHue fist
BHYTpPeHHel 3Hepruu

61

BripakeHue /151 BHyTpeHHe!
SHEepruM 0ZJHOaTOMHOI'O
W/lea IbHOr o rasa.
KBasucrarnueckue u
HeCcTaTu4ecKre MpoLecChI

62

OnemeHTapHasi pabora B
TepMOAWHaMUKe. BorurcieHne
paboThI 1o rpaduKy mporecca
Ha pV-auarpamme

63

Termuonepejaua Kak criocob
V3MeHeHUs] BHyTPeHHel
sneprun T/I cuctemsbr 6e3
COBepIIIeHUs] pabOThI

64

KonBek11yisi, TerI0npoBOAHOCTb,
U3y4yeHre

65

Ko/ruecTBO TemioTkl.
TennoéMKOCTh Tea. Y aenbHast
U MOJISIpHAs TeIJIOEMKOCTH




BellleCTBd. Y,ELEIILH&IH TerioTa
CropaHUA TOIUIMBA

66

PacuéTt konnuecTBa TEM/I0THI
I1pu Tervioriepeaayve

67

[TonsiTrie 06 afgrabaTHOM
riporiecce. IlepBbIi1 3aK0H
TepMOJMHAMUKU

68

KonmuecTBo TensoTs! ¥ paboTa
KaK Mepbl U3MeHeHHUs
BHyTpeHHel sHepruu T/]
CUCTEMBI

69

BTopoii 3aK0H TepMOJUHaMUKH
/ISl PABHOBECHBIX U
HepaBHOBECHBIX MPOL{ECCOB.
HeobpaTtumocTb IpUpOHBIX
TIPOLIeCCOB

70

[TpyHLMIBI [eHCTBUS TEIIOBbIX
MatuH. KIT/J

71

MaxkcumanbHOe 3HaueHue KIT/.
[Mukn KapHo

72

Pemienue 3aau

73

ODKoJIoruuecKre acreKThl
HCII0/Ib30BaHHUS TeIlJIOBbIX
nBurareneii. TeroBoe
3arpsi3HeHue OKpyrKatoliei
cpefibl




74

Perienne 3amau

75

O06o06111eHre ¥ CUCTeMaTH3al[s
3HaHWM 10 TeMe
"TepmoanHaMmuka. TerioBble
MallUHbI"

76

KonTponbHast paboTa 1o Teme
"TepmoguHamuka. TerioBele
MallVHbI"

77

[Tapoobpa3oBaHue 1
KOH/ieHcalust. VicriapeHue u
KUTeHye. Y iebHasi TerjioTa
rnapoo0pa3oBaHus

78

HaceiijeHHbIe ¥ HEeHACHIIIeHHbIE
napel. KauectBeHHast
3aBUCUMOCTb MJIOTHOCTH U
JlaBJIeHUs] HaChILLEHHOTO Mapa
OT TeMIepaTyphbl, UX
HEe3aBUCUMOCTh OT 00bEMa
HACBIIIEHHOT0 napa.
3aBUCUMOCTb TemIieparypel
KUIEHUsI OT []aB/IeHHs B
JKUAKOCTH

79

BnaxHocTs Bo3gyxa.
AbcontoTHasi 1 OTHOCUTE TbHAs
BJI&YKHOCTb

80

Pemienune 3aau




81

Teéppgoe Terno.
Kpucrannmueckue u amopgHsbie
Terna. AHU30TPONUS CBOWCTB
KPHUCTalJIoB

82

[TnaBneHye ¥ KpUCTA/UTA3ALUS.
Y nenbHast TEMIOTa TIaB/IeHMS.
Cybnmmariyst

83

Hedopmaiiuu TBEpAOrO Tena.
Pactsbkenne u cxkatue. COBUT.
Mopyns FOHra. [Ipegen

ynpyrux aedhopMaruii

84

TemnoBoe paciuvipeHue
JKUAKOCTeN Y TBEPIBIX TeJl.
AHrapMOHHU3M TeII0BbIX
KosieOaHMii YaCTHL] BelljeCcTBa

85

[TpeobGpa3oBaHue SHEPTUH B
(ha3oBBIX TIEpexoziax

86

YpaBHeHue TeTI0BOro HanaHca

87

Perienue 3amau

88

IToBepXHOCTHOe HaTsKeHMUe.
KanunnspHele siBieHus.
[laByieHue 1oJ, UCKpYB/IEHHOU
TIOBEPXHOCTBIO )KUJKOCTH.
dopmyia Jlariaca

89

O06o00611eHre ¥ CCTeMaTH3aLUs
3HaHWM 10 TeMe "ArperaTHble




COCTOsTHUS BelrlecTBa. Pa30Bbie
riepexofnl"

90

KonTtposnbHast pabora 1o Teme
"ArperatHble COCTOSIHUS
BelljectBa. ®a3oBrble riepexoabr”

91

DJIeKTpU3aLvs Tejl U eé
NIpOsIB/IeHUs1. DNIeKTPUUeCKri
3apsf. IBa BUJa 3/1IeKTPUUeCKUX
3aps0B. IIpoBogHUKY,
[V37IeKTPUKHU U
TIOJTyTIPOBOAHUKM

92

O/ieMeHTapHbIN 3/1eKTpUUYeCKUi
3apsi/l. 3aKOH COXpaHeHUsI
3JIeKTPUYECKOro 3apsija

93

B3aumopeiicTBue 3apsi/joB.
ToueuHsle 3aps/ibl. 3aKOH
Kynona

94

Perienue 3amau

95

Onektpuueckoe mose. Ero
JleiCTBHe Ha JIeKTpUUecKue
3apszbl

96

HarpskéHHOCTD
3/71eKTPUYECKOro MOJIS.
[Tpo6HbIi 3apsz. JIMHUM
HarpsKEHHOCTH
3/71eKTPUYECKOro MOJIsl.




OfHOpOHOE 3/1eKTpUYeCcKoe
roJie

HOTEHL[I/I{:U'IBHOCTB
3JIGKTPOCTAaTUUYEeCKOI'O I10JIA.

97 PasHoCTh MOTEHIMANIOB U
HarpspKeHue
[ToTeH1ManbHasi SHepruys 3apsijia

08 B 3/IEKTPOCTaTUUECKOM I10JI€.
[ToteHuman
3/71eKTPOCTaTUUeCKOr0 MOJIs
CB$13b HaNPSUKEHHOCTU T0JIA U

99 Pa3HOCTH TTOTEHLUAJIOB JIJIs
371eKTPOCTaTUUeCKOTO MOJIS

10 [IpyHLMI Cynepno3vLumn

0 3/1eKTPUYeCKUX T0J1ei

10

1 Pemenune 3agau

10 [Tone Toueunoro 3apsza. Iome

5 paBHOMEPHO 3apsbKeHHOU
cepnl
[Tone paBHOMEPHO 3apsKEHHOTO

10 1o 06wvémy 1mapa. ITose

3 paBHOMEPHO 3apsKeHHOU
6ecKoHeuHOM TJIOCKOCTH

10 [TpoBOgHMKY B

4 3/71eKTPOCTaTUUeCKOM T10JIE.




YcyioBre paBHOBECHS 3apsiioB

[V3/1eKTpUKY U

;0 TI0JIyTIPOBO/JHUKY B
371eKTPOCTaTUUeCKOM I10J1e

10 KoHngeHcatop. D/1eKTpOEMKOCTh

6 KOH/IeHCaTopa. DJIeKTPOEMKOCTh
TJIOCKOT'O KOH/ZIeHcaTopa

10 [TapannensHOe coeiHEHUE

7 KOH/IeHCAaTOpPOB

10 [TocnegoBaresibHOe COeJHEHVE

8 KOH/IeHCaTOpOoB

10 OHeprus 3apsyKeHHOr 0

9 KOHZIeHcaTopa

11

0 Pemienune 3aau

1 [IBv>KeHUe 3apshKeHHOU
YacTULbl B OJHOPOJHOM
371eKTPUYECKOM MoJ1e

11

9 Peruenue 3agau

1 O06o006111eHre ¥ CCTeMaTH3aLUs
3HaHWM 10 TeMe
"OnekTpruueckoe rmoJie"

11 KoHTtponbHast paboTa o Teme

"OnekTpruueckoe mosie"




Cwna toka. [ToCcTOSSHHBIN TOK.

11 YcnoBus cyljecTBoBaHUs
TIOCTOSIHHOTO 3/IEKTPUUYECKOr0
TOKa

11 Mcrouynuku Toka. HampsokeHue

6 u 3/[1C

11 3akoH Oma /i1 y4yacTKa Lelu.

7 OneKTpUyecKoe CONpOTUBIIEHNE
3aBUCHMOCTb COTIPOTHB/IEHUS

11 OZHOPOAHOI0 MPOBOAHUKA OT
€ro JIJIMHBI ¥ TUI0IaAu
TIOTIEPEeYHOr0 CeYeHust

11 Y eibHOe COTpOTUBIIEHUE

9 BelllecTBa. PelieHue 3a1au

1 [TocnenoBarenbHoe,

0 rapasizieJisHOe, CMeLllaHHOe
coeIMHeHWe MPOBOJJHUKOB

1 Pacuét pa3BeTB/IEHHBIX
sneKTpruyeckux Lerneii. [IpaBuna

1
Kupxroda

12

o, Perienue 3amau

12 PaboTa 3/71eKTprUUecKoro Toka.

3 3akoH [Ixoyns —JleHua

12

Pemienue 3aau




MOILLIHOCTB 3JIEKTPUYECKOTO

12

5 TOKa. TernioBas MOIL[HOCTb,
BblJe/IsiemMasi Ha pe3ucTope

12

6 Perienue 3amau

12 O/ C u BHyTpeHHee

7 COTPOTHMBJIEHVE UCTOYHHUKA TOKA

1 3akoH Owma /151 oJIHOM

3 (3aMKHYTOI1) 2/1IeKTpHUUeCKOi
Liernu

12

9 Perienue 3amau

13

0 MOUIHOCTh UCTOYHHMKA TOKA

13

1 Kopotkoe 3ambiKkaHue

13 KonpeHncaTop B 1jenu

2 TOCTOSIHHOTO TOKa

13

3 Pemenune 3agau

13 PellieHue 3ajau no teme

4 "TToCTOSTHHBIN 3/1IeKTPUUECKUN
TOK"

13 Perienue 3azau o teme

c "I[TOoCTOSTHHBIN 3/1IEKTPUYECKUN

n

TOK




Pelienuie 3ajjau no teme

6153 "ITOCTOSIHHBIN 37eKTPUYECKUI
TOK"

13 O6o0111eHNEe ¥ CUCTeMAaTH3al[|s
3HaHul 1o Teme "TIOCTOSTHHBIN

7 371eKTpUUeCcKuii ToK"

13 KonTponbHast paboTa 1o Teme
"TToCTOSTHHBIN 3/1IeKTPUUYECKUN

8 TOK"

OnekTpryeckasi IpOBOAUMOCTb

13 pas/IMuHbIX BellleCTB.

9 ONeKTpUYEeCKUi TOK B
MeTasu1axX. CBepXnpoBOAUMOCTb
OIeKTpUUYeCKUii TOK B

14 pacTBopax Y pacrijiaBax

0 3/1eKTPOMTOB. 3aKOHbI Papazes
[J151 5J1eKTpOJIv3a

14 OneKTpUUYecKUi TOK B rasax.

1 Ilna3sma

14 OJIeKTpUUYEeCKU TOK B BaKyyMe.

2 BakyymHbIe ipubopsI

14 OIeKTpUUYeCKUii TOK B

3 TIOTYTIPOBOAHUKAX

14

4 [TomyrpoBOIHUKOBBIE TIPUOOPEI

14 du3nueCcKUil MpakTUKYM TI0




Teme "MI3MepeHre CUJIbI TOKA U
HaIpsDKeHUs B L[eln
TIOCTOSIHHOT'O TOKA IIPY NTOMOLL
aHaJIOrOBbIX U LIU(POBBIX
M3MepUTeTbHBIX PUOOPOB" Wn
"3HaKOMCTBO C LIU(PpOBOIA
naboparopuetii 1o ¢usmke.
IIpuMmepsl U3MepeHUs
(r3ryecKrx BeJIMUMH NpU
TTIOMOLLIY KOMIIbIOTePHBIX
JlaTYMKOB"

dusnuecKuil NpakTUKyM T10
Teme "3yueHue

é4 HepPaBHOMEPHOI'O IBUKeHUS C
L{e/IbI0 OIlpe/ie/leHus]
MIHOBEHHOM CKOpOCTH"
®uU3MUeCcKU MPaKTUKyM 10
Teme "M3MepeHne yCcKopeHUs
TIpU NPSIMOJIMHEMHOM

14 PaBHOYCKOPEHHOM [BW)KEHUU

7 T10 HAaKJIOHHOM TJIOCKOCTU" UK
"VccnemoBaHue 3aBUCHUMOCTH
IyTH OT BPEMEeHH IpU
PaBHOYCKOPEHHOM JBW)XeHUU"

14 Du3nUeCKU NPakKTUKYM 10

3 TeMe "VI3MepeHne yCKOpeHUst

CcBOOO/THOTO Ta/IeHUs" UITH




"N3yyeHvie [BIKeHUs Tela,
OpollIeHHOT0 TOPHU30HTA/IEHO"

14

du3nueCcKUl MpakTUKyM TI0
TeMe "V3yueHue ABVKeHUS Tesla
T10 OKPY>KHOCTHU C TIOCTOSTHHOM
110 MOZYJIH0 CKOPOCTBIO" MITN
"UccnenoBanve 3aBUCUMOCTH
repuozia oopaiieHus
KOHMUECKOr0 MasiTHUKA OT ero
riapameTpoB"

15

@u3nyeCcKuu NMpakTUKyM 110
TeMe "VI3mMepeHue
PaBHOZEUCTBYIOLEN CUJIbI TIPU
JBW)KEHUM OpyCKa I10
HAKJIOHHOM TIJIOCKOCTU" U1
"[IpoBepka rurnoressl 0
He3aBUCUMOCTH BpeMeH!
JBWKeHUs: OpycKa 1o
HaKJIOHHOM TJIOCKOCTH Ha
3a/laHHOe PacCTOsTHUE OT ero
Maccel"

15

du3nuecKuil MpakTUKyM 110
TeMe "VlccienoBanue
3aBUCUMOCTH CHUJT yTIPYTOCTH,
BO3HUKAIOIIMX B TIPY>KUHE U
pe3srHOBOM 00pasiie, OT UX
nedopmaruun” um "Mzyuenue




JBYDKEHUSI CUCTeMBI Tel,
CBSI3aHHBIX HUTHIO,
TepeKUHYTOU uepe3 JIETKU
6oK"

15

®u3nuecKnii MPakTUKyM 10
TeMme "VI3mMepeHue

K03 puLeHTa TpeHusi 1o
Be/IMUMHE yTJI0BOTO
Ko3(puieHTa 3aBUCUMOCTH
Frp(N)" nnu "UccnenoBanue
IBIDKeHUs OpycKa 1o
HaKJIOHHOM TJIOCKOCTHU C
riepeMeHHbIM KO3 PULIeHTOM
TpeHus" wiu "V3yueHue
JBYDKEHUS Ipy3a Ha Bajly C
TpeHueM"

15

®uU3MUeCcKU MPaKTUKyM 10
TeMe "ViccnesoBaHUe YCIOBUI
paBHOBeCHs TBEPJOro Tena,
HMIMEIOILero 0Ch BpalleHus" Wiu
"KoHcTpyupoBaHue
KPOHIITEHHOB U PaCuéT CUJ
yrpyroctu" unu "V3yueHue
YCTOWUYMBOCTH TBEPOTO TeJla,
HWMeIoLLero IJoLaab ornopb”

15

®ur3nuecKnii NPakTUKyM 10
TeMe "VI3MepeHne UMITy/IbCa




TeJia [10 TOPMO3HOMY IyTU" WU
"3mepeHue CUJIBI TATH,
CKOPOCTU MOZiesv
3JIEKTPOMOOHISI U MOIIIHOCTH
cunel Taru" iy "CpaBHeHUe
H3MeHeHUsl UMITy/IbCa TeJla C
HWMITY/IbCOM CUJIBL" UIU
"UccnenoBaHve COXpaHeHUs
HMITyJ/IbCa IIPU YIIPYTOM
B3aMMO/IENCTBUN" WU
"V3MepeHne KUHETUUeCKON
SHepruM Tejia o TOPMO3HOMY
nyTH"

15

®u3nyecKui MpakTUKyM 10
TeMme "V3yuenue
M30TepMHUYECKOro mporiecca
(pekoMeHJ0BaHO
WCII0/1b30BaHue 1jM(poBoi
nabopatopun)" wnm "M3yyeHve
HW30XOPHOIO IpoLiecca” Uiu
"V3yueHue n306apHOTO
nporecca"” unu "[IpoBepka
ypaBHeHUsI COCTOSHUSA"

15

Pu3NUeCKU NPaKTUKYyM 10
Teme "N3mepeHue
yAEJbHOW  Tera0éMKOCTHU"
W

"HccsiefoBanue miporiecca




OCTBIBaHUS BelllecTBa" Wi
"ccnenoBaHue aarabaTHOro
npoecca"” unu "M3yuyeHue
B3aUMOCBSI3U SHEePruu
Me>XXMOJIEKYISIPHOTO
B3aMMO/IENCTBUS U
TeMIlepaTypbl KUTTeHUsI
JKUIKocTel"

15

dusnuecKul NpakTUKyM T10
Teme "M3yueHune
3aKOHOMEPHOCTEeN HCIapeHust
xugkocred" um "Mi3mepeHue
yeJIbHOU TeI/IOThI I/1aBIeHuUs
apaa" uiy "VisyyeHue CBOMCTB
HACBILEHHBIX MapoB" WUIn
"H3mepenue abCo/TIOTHOM
BJI&YKHOCTHU BO3/yxa v
OLleHKa MacChl [1apoB B
romeleHun" . Usmepenue
Ko3(duieHTa
TTOBEPXHOCTHOI'O HaTSDKEHUsI

15

du3nueckuil MpakTUKyM 10
teme "HabmrozmeHue
TipeBpall[eHUs SHePrUU
3apsUKeHHOT0 KOH/IeHCaTopa B
SHEePTUI0 U3TyUeHus
ceBeroauoga" unm "Msyuenue
MPOTeKaHHsl TOKa B LIeTHy,




cofiepyKalliet KoHAeHcaTop" Wiu
"PacnpenieneHuve pasHOCTH
TOTEeHLIUA/IOB (HaTPSKeHKs1)
TIpY MOC/IeJ0BaTeTIbHOM
COeIMHeHUU KOH/IeHCaToOpoB"

15

®u3nyecKuil MpakTUKyM 110
Teme "UccnenoBanue
CMeLLIaHHOI 0 COe/JMHeHUs
pe3ucrtopoB"” unu "M3smepeHue
Y, ebHOI'0 CONPOTUBIIeHUS
TPOBOJHUKOB" WU
"UccnenoBanue 3aBUCUMOCTH
CWJIbI TOKA OT HarlpsyKeHUs AJ1s
JIaMTITbl HaKaJMBaHUA"

16

@usnuecKu  MPaKTUKYM

1o TeMe "HabmrozpeHue
371eKTponmn3a” WIn
"N3mepeHue 3apsza
OZTHOBAJIEHTHOTO WOHA" WU
"UccnenoBanue

3aBUCUMOCTU COTIPOTUBJ/IEHUS
TepMOpe3uCcTopa OT
TeMIlepaTypbl" UIU

"CHATHe BOJIbT-aMITIePHOM
XapaKTepUCTUKU auozna”

16

Pe3epBHbIi ypok. O6061IeHME 1
cucTeMaTU3aLysl 3HaHUM 110
Teme "KuHemaTHka"




Pe3sepBHbiil ypok. O600ITIeHNE U

16 .

5 CcUCTeMaTu3aLysl 3HaHUM 110
Teme "JvHamuka"

16 Pe3epBHbiit ypok. O6001I€HTE 1

3 CHCTeMaTr3aLus 3HaHUW 10
Teme "CraTuka TBepzoro resa"
Pe3epBHbIi ypok. O606IIeHNEe 1

16 CHCTeMaTH3al[ysl 3HaHUH 110

4 TeMe "3aKOHbI COXPaHeHUs B
MexaHuKe"
Pe3epBHbIil ypok. O600ITIEHTE U

16 CHCTeMaTr3aLys 3HaHUW 110

5 TeMe "OCHOBBI MOJIEKYJISIPHO-
KUHeTHYeCKOU TeopuH"
Pe3epBHbIii ypok. O600ITIEHHE U

16 crcTeMaTr3aLys 3HaHUM 1o

6 Teme '""TepMOgrHAMUKA.
TerioBbIe MalIMHBL"
Pe3epBHbIit ypok. O6061IeHME 1

16 cHCTeMaTH3al[ysl 3HaHUM 110

7 TeMe "ArperaTHble COCTOSIHUS
BerjectBa. ®a3oBbie mepexob”

16 PesepBHbIit ypok. O600111€HIE 1

3 CHCTemMaTH3al[ysl 3HaHUM 110
TeMe "DneKTpuueckoe mosie"

16 Pe3epBHbIii ypok. O6001IeHTE 1




9 CHCTeMaTH3al[ys 3HaHHM 110
TeMe "TToCTOSIHHBIN
3/71eKTpUUecKuii ToK"

Pe3sepBHbIil ypok. O6001IeHHE U
17 CcUCTeMaTHr3aLus 3HaHUW 10

0 TeMe ""TOKU B pas/IMuHbIX 1
cpemax”
OBIIEE KOJIMYECTBO YACOB
170 16

[10 [TPOI'PAMME




11 K/TACC

N Ko/muecTtBo yacoB JJIEKTPOHHbIE
° Jara nudpoBbie
n/ | Tema ypoka KoHTpo/1bHbIE IIpakTHueckue
Bcero HU3y4eHUs oOpa3oBaTe/IbHbIE
n padoThI padoThI
pecypcbl
B3aumogeiicTBre NOCTOSHHBIX
1 MarHuTOB U IIPOBOJHUKOB C
TOKOM. MarsuTHoe 1iose. 1
['uniotesa Amriepa
BekTop MarHuTHOM MHAYKLUU.
9 [IpuHLMIT CyTIeprio3uLumn
MarHMTHBIX NoJiel. JInHun 1
MarHMTHOW UHIYKLMU
MarHuTtHoe 1oJie MPOBOJHKKA
3 ¢ TokoM. OnbIT IpcTega 1
4 Cuna Awmriepa, eé
HaripaB/ieHHe U MOJYJ/Ib 1
5 Perienue 3amau 1
[IpumeHeHue 3aKoHa Amriepa.
6 OJIeKTpOM3MepUTe/IbHbIe 1
110)%(010)0) 81
Cuna JlopeHua, eé
7 HaripaBJ/ieHUe U MOAY/Ib. 1

[Br>KeHUe 3apsHKeHHOU
YaCTULIbI B OJHOPOZAHOM




MArimuTHOM I10J/1e

Perienue 3aau

Pabora cunbl JIopeHriia

10 PemnieHue 3azau
MarHuTtHoe 1oJie B Bel|eCTBe.

11 deppomarHeTuky, napa- u
JiMaMarHeTHKU
OcHOBHBbIE CBOWCTBA

1 (heppomMarHeTHKOB.
IIpumenenue
dbeppoMarHeTUKOB

13 Pemtenne 3asau 1o Teme
"MarxauTHoe mose"

14 PeliieHue 3ajjau no teme
"MarunuTHoOe noJje"
SIBneHye 371eKTPOMarHUTHOU

15 VHAYyKUMU. [ToTOK BeKTopa
MarHUTHOU UHYKLIMY

16 S/C nHAYKIMMU

17 3aKOH 3/IeKTPOMarHUTHOM
vHAyKuuu Papajes

18 Buxpesoe sekTpuueckoe
niosie. Toku PyKo

19 O C vHayKMY B

ABIKYIUXCS TIPOBOJHHUKAX




20

Perienue 3amau

21

IIpaBusio JleHa

22

NupyktuBHOCTB. Karylika
VIHYKTUBHOCTH B L|eTH
TOCTOSIHHOT'O TOKA

23

Asnenue camonnaykumu. 31C
CaMOWH/YKLUN

24

OHeprusi MarHUTHOTO TOJISt
KaTyILIKU C TOKOM.
OJIEKTPOMAarHUTHOE TI0J1e

25

Pemienue 3asjau

26

O6o6meHne u
CHCTeMaTH3al[1sl 3HaHUM 110
Teme "DNeKTpogMHaMUKa"

27

KourposnbHas paboTa o teme
"DJleKTpojHaMuKa"

28

KonebarenbHasi cucrema.
CBo0OoHBIE KOIe0aHMS.
apMoHHUuecKue KojebaHus

29

Kunemarnyeckoe u
JMHaMHUUeCKoe OIrcaHue
KoJsie0aTeTbHbIX JIBYKEHUH

30

OHepreTuyeckoe OrnucaHue.
BriBoz, ArtHaMHueCcKOro
OIMCaHUsA TapMOHUYECKUX
KosebaHui U3 UX




SHepreTuyeCckKoro 1u
KHMHeMdTH4YeCKOI'0 OITMCaHud

31

Awmrmityga u dasa KonebaHu

32

[Tepuos 1 yacToTa KoyiebaHUH.
[Mepros MambIx CBOOOTHBIX
KoebaHH MaTeMaTHYeCKOro
MasaTHUKa. [Teprog,
CBOOO/HBIX KOj1ebaHuii
MIPY>KUHHOT'O MasiTHUKA

33

3aTyxatomye KonebaHusl.
BeiHyX/1eHHbIe KO/iebaHMsI.
Pe3onaHc

34

ABTOKOJIeOaHUSA

35

Perienue 3amau

36

Ypok-KoHpepeHL s
"MexaHuueckue KoyebaHus B
MY3bIKa/IbHbIX UHCTpyMeHTax"

37

O06o061eHve u
CHUCTeMaTH3al[1sl 3HAaHUM 110
TeMe "MexaHWUeCKUe
Kosie0aHus"

38

OJIEKTPOMarHuTHbIE
Kosiebanust. KosebaTebHbI
KOHTYD

39

®opmysna TomcoHa. CBsi3b
aMILUTUTY/IbI 3apsifia




KOHZIeHcaTopa C aMIIUTyZou
CWIbI TOKA B KosiebaTelbHOM
KOHTYpe

40

3aKOH COXpaHeHUs SHepruu B
u/leasibHOM KosebaTeibHOM
KOHTYype

41

3aryxatolye
3/1eKTPOMarHUTHbIE
KosiebaHus1. BeIHYKIeHHbIe
3/1eKTPOMarHUTHbIE
KOJie0aHUst

42

[TepemeHHbIM TOK. Pe3ncTop u
KOH/IEHCATOop B IieNu
riepeMeHHOT0 TOKa

43

KaTy'H_IKa WHAYKTUBHOCTHU B
L€ IepeMeHHOro TokKa

44

3akoH Owma st
371eKTPUYECKOU Lienu
IlepeMeHHOr 0 TOKa

45

MOoIlI[HOCTb TIEPEMEHHOTO
TOKa. AMIUTUTYTHOE U
JleHCTBYIOLLlee 3HaUeHUe CHJIb
TOKa W HaIpsOKeHUSI

46

Pe3oHaHC B 2/1eKTpUUeCKOn
Lernu

47

Perienue 3aau




NpeanbHbIN~ TpaHchopMaTop.
ITpousBoacTBO, Nepeiaua U

48 rioTpebsieHre 37IeKTPUUeCKO
SHepruu
OKOJIOTUYeCKre PUCKU TIPU
TIPOM3BO/ICTBE

49 371eKTpo3Hepruu. Kynbrypa
VICTIO/Tb30BaHKS
3/1eKTPO3HEPTUHU B
TI0BCeIHEBHOM JKHU3HU

50 Pemienune 3azau

51 PemieHue 3agau
O06o061eHre 1

e CUCTeMaTH3aLys 3HaHUM 110
TeMme "D1eKTPOMarHuTHbIe
KosiebaHus"
MexaHuueckre BOJIHBI.

53 XapakTepruCTUKU
MeXaHWYeCKUX BOJIH

54 CBolicTBa MeXaHUUeCKUX BOJH

55 3ByK. XapaKTepUCTUKHU 3ByKa
WNHudpa3ByK U y/ibTpa3ByK.

56 [ITymoBoe 3arpsisHeHue
OKpYKatolllel cpefibl

57 Peruienue 3amau

58 OJIEKTPOMarHUTHbIE BOJTHBI.




N3nyuyenue
3/1eKTPOMAarHUTHBIX BOJH

59

OHeprus 31eKTPOMarHUTHBIX
BosiH. CBolicTBa
3/IeKTPOMarHUTHBIX BOJTH

60

[IIkana 3/1eKTPOMarHUTHBIX
BO/IH. [Ipumenenue
3/IEKTPOMarHUTHBIX BOJIH B
TeXHUKe U ObITy

61

[TpUHLIUIIBI PaiUOCBSI3U U
TeneBUieHus1. Pafyonokarysi.
OneKTpOMarHuTHoe
3arpsi3HeHue OKpYyrKarolel
cpefibl

62

KonrposnsHast paboTa 1o Teme
"KosiebaHusi 1 BOHBI"

63

CgeT. 3aKOH TIPSIMOJIMHEMHOT0
pacripocTpaHeHus CBeTa

64

Perienue 3aziau Ha
TpUMEeHeHre 3aKOHa
TIPSIMOJTUHEMHOTO
pacnpocTpaHeHus CBeTa

65

OTtpakenue cBeta. [110ckoe
3epkasnio. Cpeprueckoe
3epKasio

66

HpeJIOMJ'IEHI/Ie CBeTa.




AOCO/IIOTHBIN U
OTHOCUTe/IbHBIH IT0Ka3aTe/lb
nipesiomienus. [ToHoe
BHYTpPEHHee OTpakKeHHe.
I[TpesenbHBINA YOI TIOJHOTO
BHYTPEHHET0 OTPaKEHHS

67

Perienue 3azjau Ha
TpUMeHeHre 3aKOHOB
OTpakeHusl U TIPeIoMIIeHUs
cBeTa

68

Xop iydyel B Ipr3Me.
Mucniepcust cBeta. CIOKHBIN
cocras bGenoro cBeta. LIBet

69

JInH3bl. POKYCHOE pacCTosiHUe
Y OIITUYeCKas CUJIA JIMH3BI

70

[MTocTpoenue n300pa>keHNH B
JIMH3aX U UX CUCTeMax.
YBenuueHue JTUH3bI

71

Perienue 3azau Ha
TOCTpPOeHUe M300paKeH!H,
T0/TyYaeMbIX C IOMOLLIbIO JIMH3

72

I'na3 kak orrTrueckass cucrema

73

Pewenue 3azmau. [Ipesesnst
TIPUMEHUMOCTU
reoMeTprUuYecKol ONTUKU

74

CKOpOCTh CBETa U METOJBI ee




V3MepeHust

75 Jucnepcus cseta

76 WNurepdepeHiys cBeTa
KorepeHTHbIe NUCTOYHHKH.

77 YcnoBust HabmoeHYS
MaKCHMyMOB U MUHUMYMOB

78 Pemienwne 3azau

79 [IpumeHeHue UHTepdepeHLur

80 Hudpakius cBeTa
[JudpakioHHas peréTka.

81 YcnoBue HabsrogeHUS
IJIaBHBIX MaKCUMYMOB

82 Peruienue 3agau

3 [TonepeyHOCTHL CBETOBBIX

8 BosH. [Tonsipusanus ceeta

84 Permienue 3agau

85 CaeToBble sIB/IeHUs B [IPUPOJie
O6o0611eHMEe U

86 cucTeMaTH3aLUs 3HaHWUM 110
Teme "OnTrka"

87 KonTtposnrHas pabora mo Teme
«OrnTrKa»
['paHUIlbI TPUMEHUMOCTH

88 KJIaCCUUeCKON MeXaHUKH.

3aKOHBI 3JIEKTPOAWHAMUKH U




NPUHLKIT OTHOCUTE/IBHOCTHU

89

[TocTynate! cnierjuanbHOM
TeOpHH OTHOCUTEIbHOCTH

90

ITpocTpaHCTBEHHO-BPEMEHHOU
uHTepBas. [Ipeobpa3oBaHus
JlopeHua. ¥YcioBue
MPUUHMHHOCTH.
OTHOCUTETBHOCTD
OJJHOBPEMEHHOCTH.
3ame/jieHe BpeMEHHU U
COKpallieH’e JJIMHBI

91

OHeprust ¥ UMITYJIbC
PeJIITUBUCTCKOM UaCTHULIbI

92

CBs3b MacChl C SHepruen u
VMIIY/IbCOM PeJIATUBUCTCKOM
YaCTULbl. DHEepPrus noKost

93

PaBHOBecHOe TersioBoe
v3jlyyeHue

94

3aKkoH cmellleHUs ByHa

95

l'umore3a M. ITnauka o
KBaHTaxX. ®OTOHBI

96

OHeprus ¥ UMNYyabC POTOHA

97

®oto3¢dexT. OnbiTe A. T'.
CrometoBa. 3aKOHBI

dotosddekTa

98

YpaBHeHHe DUHINITeNHa [/




doTtoapdekra. "KpacHas
rpanuiia” potosddekra

Hasnenue ceeta. OnbiThel I1. H.

P JlebeneBa

100 | BosHOBBIE CBOMCTBA YaCTHI]
Bonnsl fe bpouns. Invna

101 BOJIHBI Jle bpoiinist u pa3mephbl
00J/1aCTH I0Ka/IM3aI[u1
JOBYDKYIIENCST YaCTULIbI

100 Kopnycky/isipHO-BOTHOBO#
Jyanusm

103 HOudpakius 5/1eKTPOHOB Ha
KpHCTasiax
CrieLiudrka u3mMepeHuii B

104 MUKpomupe. COOTHOILLIEHUS
Heorpe/ie/IEHHOCTel
[etizeHOepra

105 | Pewenue rpadguueckux 3azad

106 | Perenve pacuéTHbIX 3a1a4
KonTponbHas paboTa 1o

107 TemaM: "OcHoBbl CTO",
"KopnycKynsipHO-BOJTHOBOU
Jyanmusm"
OMNBITHI 110 UCC/Ie/JOBAHKUIO

108 cTpoeHusi atoMa. [lnaHeTapHas

Mozesnb atoMa Pesepdopza




109

IToctynate! bopa

110

Bugpel criektpoB. CriekTp
YPOBHEM Hepruy aToMa
BOZIOpO/ia

111

CrioHTaHHOe U BBIHY>KJ€HHOE
H3/1y4yeHHre CBEeTa

112

Jlazep

113

HyxknonHas Mogens sapa
I"etizeHOepra-liBaHeHKO.
3apsi 1 MacCOBO€ UKCJIO Sifipa.
N3otornbl. PaguoakTMBHOCTD

114

3aKOH paZju0aKTUBHOI'O
pacriaga. CBoucTBa
VIOHU3UPYIOLEro U3/Ty4YeHNUs .
Biusinue pajoakTHBHOCTH Ha
JKVBbIE OpPraHu3MBbl.
[Jo3umetpus

115

OHeprus CBsA3U HYK/IOHOB B
sppe. AnepHsle cunbl. [JedexT
Macchl sazpa. fnepHeie
peakuuu. SepHble peakTopsl.
[TpobsieMbl yTIpaB/sieMOro
TepMOsIZIepPHOrO CUHTe3a.
OKOJIOrM4yecKue acreKThbl
pasBUTHSA SIZIEPHOU 3HEpPreTHKU

116

MeTtopbl peructpanuu u




VCC/IeJOBaHUSI 3/1IeMeHTapHBIX
yacTtull. PyHJameHTabHbIe
B3auMo/zeucTsus. bapuonsi,
Me30HBbI U JIE[ITOHBI.
[IpexncraBnenue o
CrangapTtHoii Mogenu. KBapk-
TJIFOOHHAasi MO/ie/ib aZJPOHOB

117

dusuKa 3a rpejenamu
CrangaptHoii Mogenu. TéMmHast
MaTepusi U TEMHasi SHeprusi.
EnuHCTBO (pursnueckoit
KapTUHBI MUpa

118

OTarnsl pa3BUTHS aCTPOHOMUM.
3HaueHHe aCTPOHOMUHU

119

IIprMeHUMOCTB 3aKOHOB
bu3uKY /17151 00BACHEHUS
TIPUPO/bI KOCMUUECKHX
00beKTOB. MeTo/ibl
aCTPOHOMHUECKUX
HCCeloBaHUH

120

CoBpemeHHbIe OnTUYeCcKue
TeJIeCKOIIbl, pafii0Te/IeCKOIIbI,
BHeaTMOC(epHasi aCTPOHOMUS

121

Bu 38é31H0TO Heba.
Co3Be3fys, sipKUe 3BE3/bI,
IJIaHeThl, UX BUUMOe
JIBI)KeHHe




122

ComnHeuyHas cuctema. CosHile.
ComnHeyHast aKTUBHOCTb.
Nctounuk sHepruu CosHLa U
3BE3]

123

3BE3/1bI, UX OCHOBHBIE
XapaKTepUCTUKHU. [JrarpaMma
"CrieKTpasibHbIA K/1acc —
CBETUMOCTB"

124

3Be3/1bl IIaBHOM
T10C/IeZI0BaTeTbHOCTH

125

BayTpeHHee cTpoeHue 3BE3.
CoBpemeHHbIe Tpe/iCTaBIeHUs
O IPOUCXOXKIEHUU U
sBosmoLy CoJstHLja U 3BE3],.
OTaribl )KU3HU 3BE3]

126

Mneunsiii [Tyts — Hama
lNanaktyka. TWIbI ralakTUK.
UépHble [BIPHI B siApax
rajiakTUK

127

Bcenennas. Pacuivpenue
Bcenennoii. 3akoH Xa66:1a.
Teopust bosbioro B3phIiBa.
PenukToBOe usnyuyeHuve

128

MacmrabHasi CTPyKTypa
BcenenHoil. MeTarajiakTHka

129

HeperméHnubie ipobieMbl




aCTPOHOMHHU

130

Pu3nueCcKuii NpakTUKyM T10
TeMe "VlccienoBanue
MarHUTHOT O T0JIsI TOCTOSTHHBIX
MarHuTOB" WU
"WccnenoBaHre CBOMCTB
dbeppomMarHeTUKOB" WU
"UccnenoBanue encTBUs
MOCTOSIHHOTO MarHUTa Ha
pamMKy ¢ TOKOM"

131

@u3nyeCcKuu NpakTUKyM I10
TeMme "VI3MepeHune CUIbI
Awmnepa" wm "N3yuenue
3aBUCUMOCTH CUJIbI AMIlepa OT
CWJ/IbI TOKA" WU
"OnpejeneHre MarHUTHOM
VHJYKI[MY Ha OCHOBE
v3MepeHus cuibl Amrepa”

132

du3nueCcKuil NpakTUKyM 10
Teme "MccneoBaHye SIBIeHUS
3/71eKTPOMarHATHOU
VHAYKUOUU" WIN
"OnpepeneHue UHAYKLU
BUXPEBOI'0 MarHWTHOI'O T10JIsA"

133

Pu3nUeCKU NPakKTUKYM 10
TeMe "VIccieioBaHMe SIBJIE€HUS
camouHAyKImu'" umm "Coopka




MO/IeJIA 371IeKTPOMarHUTHOI O
reHeparopa"

134

du3nueCcKuil NpakTUKyM T10
TeMe "M3MepeHue nepruoga
CBOOO/THBIX KOJIe0aHUI
HUTSIHOTO Y MPY>KUHHOTO
MasiTHUKOB"

135

du3nyecKuil MpakTUKyM I10
teMe "IIpeobpa3oBaHue
SHEepPryu B MPY>KWUHHOM
MasiTHUKe"

136

duU3nyecKuil MpakTUKyM I10
TeMe "VIccienoBaHue
TlepeMeHHOro ToKa yepe3
T10CJ1e/J0BaTe/IbHO
COeIMHEHHbIE KOHZIeHCaTop,
KaTyILIKYy U Pe3uCTop" Ui
"HiccnemoBanue pabOThI
VICTOYHUKOB CBeTa B LIeNN
IlepeMeHHOro Toka"

137

duU3nyecKuil MpakTUKyM M0
TeMme "l3yuyeHue napameTpoB
3BYKOBOW BOJIHBI"

138

®usnyeckuil MpakTUKyM 10
TeMe "V3MepeHue Io0KasaTess
TIpesIOMJ/IeHus] CTeK/Ia" WiIn
"TTosmyueHue n300pakeHUs B




CHACTEMeE U3 MJIOCKOT0 3epKasa
U TUH3BI"

139

du3nYeCcKU MPaKTUKYM TI0
TeMe "VIccieioBaHue
3aBUCUMOCTH (POKYCHOTO
paccTosiHusA OT BelllecTBa (Ha
ripuMepe  >KUAKUX  JIMH3)"
unu "V3mepeHue hOKyCHOTO
PaCCTOSTHUS pacCeUBaIOLLUX
JIH3"

140

®u3nuecKrii NPakTUKyM 10
teme "HabmromeHue
Judpakuum, nHTepdepeHLun
Y TI0/15Ip13aLiuy cBera”

141

®u3nUecKuil MPakTUKYM 10
Teme "OripeziesieHre UMITYJIbCa
Yl SHEPTUM PesIITUBUCTCKUX
yacrut] (1o ¢ororpadusm
TPEKOB 3aps’KeHHbIX YaCTHI] B
MarHuTHOM moJe)"

142

®u3nUeCKUN NPaKTUKYM 10
TeMe "VI3mMepeHHe MOCTOSTHHOM
Ilnanka Ha OCHOBe
rccnenoBanus poro3addexra”
w "UccnenoBaHue
3aBUCUMOCTH CHUJIbI TOKa yepes
CBETOAVO/, OT HarpsyKeH:us"




143

®du3nyeckuil MpakTUKyM 10
Teme "UccneqoBaHue criekTpa
pa3pe’XeHHOr0 aTOMapHOro
BOZIOPO/ia U U3MepeHHe
roctosiHHoM Pugbepra"

144

duU3nyecKuil MpakTUKyM 10
TeMe "VIccienoBaHue
PaiM0aKTUBHOTO (pOHA C
WCII0/Ib30BaHWeM Jjo3umeTpa”
nin "M3ydeHue NorJioleHus
OeTa-yacTuI] aTFOMUHHEM"

145

Pu3nuecKuii NpakTUKYM T10
TeMe "HabmrozeHust 3BE3JHOTO
Heba HeBOOPY>KEHHBIM T'71a30M
C UCII0/Ib30BaHWEeM
KOMITbIOTEPHBIX TIPUIOKEHUH
JUIS1 oTIpe/iesIeHusI TOJI0KEeHUsT
HeOeCHbIX 00BEKTOB Ha
KOHKDEeTHYIO JlaTy: OCHOBHbIEe
co3Be3rs CeBepHOro
TIO/TyLlIapys U sIpKUe 3BE3/b1"
vy "Habsmro1eHus B TeJ1eCKOor
JlyHbl, TIJIaHET, TYMaHHOCTEN U
3BE3/IHBIX CKOTLJIeHUI"

146

O6o6meHne u
CHCTeMaTh3aLust 3HaHui. Postb
(U3MKY ¥ aCTPOHOMUH B




SKOHOMUYECKOH,
TeXHOJ/IOTUUEeCKOH,
COLIMA/TIbHOW U 3TUUECKOH
cdepax fedaTebHOCTH
yesioBeKa

147

O06o0b1eHve u
cUCTeMaTH3alys 3HaHui. Posib
Y MeCTO (PM3UKHU U
aCTPOHOMUHU B COBPEMEHHOM
Hay4yHOM KapTHHe MUpa

148

O06o061eHve 1
cucTemMaTu3alus 3HaHUN. Posb
¢bur3uUeckoi Teopum B
dhopMHpoBaHUU
Tipe/iCTaBIeHUd 0 PU3nUYeCcKon
KapTHHEe MUPa, MeCTO
(bu3nMUeCcKoN KapTHUHBI MHPA B
00111eM psiZTy COBPEMEHHBIX
€CTeCTBeHHO-HayUYHbIX
ripe/iCTaBJIeHUN O TIPUpOJie

149

O06o061eHe 1
CHCTeMaTH3al[1sl 3HaHUM 110
Teme "Kunemaruka"

150

O600111eH1E U
cuCTeMaTH3aLUs 3HaHWUM 110
Teme "KrHemaTurka"

151

O06o061eHve u




CHUCTeMaTH3aI[1sl 3HAaHUM 110
Teme "/IlMHamMuKa"

152

O6o006111eHMe U
cUCTeMaTH3aLUs 3HaHWUM 110
Teme "CTaThKa TBEpAOro
Tena"

153

O6o00611eHre U
CcUCTeMaTH3aLys 3HaHUM 110
TeMme "3aKOHbI COXpaHEeHHUs B
MexaHuKe"

154

O06o061eHye u
CcUCTeMaTH3aLys 3HaHUM 110
Teme "OCHOBBI MOJIEKYJISIPHO-
KWHeTUYeCcKou Teopuu”

155

O600111eH1E U
CHCTeMaTH3alLysl 3HaHUM 110
TeMe "TepMoguHaMuKa.
TeryioBble MallIvHbI"

156

O600111eH1E U
CcUCTeMaTHr3aLus 3HaHUW 10
Teme "ArperarHbie COCTOSIHUS
BelljecTBa. Pa3oBble
repexofnl"”

157

O6o0611eH1Ee U
CcUCTeMaTH3aLus 3HaHUW 10
TemMe "DeKTpuyeckoe roJse"




158

O06o061eHve 1
CUCTeMaTH3alys 3HaHUM 110
TeMe "TToCTOSIHHBIN
3/1eKTpPUYeCKUM TOK"

159

O06o0b1eHve u
CHUCTeMaTH3aL[isl 3HaHUM T10
TeMme "TOKMU B pas/MuHbIX
cpezax”

160

O606111eH1Ee U
CHCTeMaTH3al[ysl 3HaHUM 110
TeMme "MarHuTHoe mose"

161

Pe3epBHbIii ypok. O6006I1IeHNe
Y CHCTeMaTh3alus 3HaHUM 110
Teme "DeKTpOMarHuTHast

VHIYKUUS"

162

PesepBHbIit ypok. O600111eHIE
Y CHCTeMaTH3allys 3HaHUH 110
TeMe "MexaHHUUecKue
KoJie0aHus"

163

Pe3epeHbIii ypok. O600611IEHNE
Y CHUCTeMaTr3alus 3HaHWM 10
TeMe "OJIeKTpOMarHUTHbIe
KosiebaHus"

164

Pe3epeHbIii ypok. O6006I1IEHNE
Y CHCTeMaTH3allds 3HaHUM 10
TeMe "MexaHHU4ecKue U




3/IeKTPOMAarHUTHbIE BOJTHBI"

165

Pe3epBHbIi ypok. O60011IeHME
Y CUCTeMaTH3al[|sl 3HaHUH 110
Teme "OnTHKa"

166

PesepBHbIit ypok. O6001IeHe
Y CHCTeMaTH3alyist 3HaHUH 110
TeMe "OcHoBbl CTO"

167

Pe3epBHbIit ypok. O6006ITIeHEe
Y cHcTeMaTv3alus 3HaHWM 110
TeMme "KopnycKy/sipHO-
BOJTHOBOU Jyaiusm"

168

Pe3epBHbIi ypok. O606IIeHNEe
Y CUCTeMaTH3alus 3HaHUM 110
Teme "®dusrka aroma"

169

Pe3epeHbIii ypok. O600ITIEHNE
Y CUCTeMaTu3alysl 3HaHUHU 10
Teme "®duU3nKa aTOMHOrO siipa
Y 3/1IeMeHTapHbIX yacTury"

170

Pe3epBHbIii ypok. O6006111eH1Ee
Y CUCTeMaTu3alysl 3HaHWH 10
Teme "OeMeHTbI
acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB
[10 [TPOI'PAMME

170

16







YUYEBHO-METOJUYECKOE OBECIIEYEHHWNE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YUEBHBIE MATEPHUAJIBI IVJI51 YYHEHUKA

METOANYECKHWE MATEPHAJIbI /1 YUUTEJIA

IO PPOBbLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETU
NHTEPHET
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