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nporpammel, mpencraBieHHbx B @I'OC COO, a takke ¢ yuéroMm denepalbHON paboueit
nporpaMMbl Bocniutanuss v KoHuenmuu npenojaBaHust yueOHoro mnpeamera «®PDusmuka» B
oOpa3oBaTeNnbHBIX ~ OpraHu3ammsax Poccuwiickoit  @Denepanuu, peanu3yloOIMMX OCHOBHBIC
o0Opa3oBaresibHbIe TIPOTPAMMBI.

[Iporpamma 1o (¢usuke omnpenenser 00sg3aTeNbHOE IPEIMETHOE  COJIEpXKAHHE,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh H3YUYEHHUS TEM U pa3JelioB y4yeOHOIO
mnpeaMera ¢ y4€TOM MEXKIIPEIAMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO
mporecca, BO3pacTHBIX ocoOeHHocTel oOywaromuxcs. Ilporpamma mno Qusuke gaér
IIPEJICTaBICHUE O LIEJAX, COJAEp)KaHUM, o0IIel cTpaTernn oOy4yeHHsl, BOCIMTAHUS U Pa3BUTHUS
oOyyJaromuxcsi CpeAcTBaMu y4eOHoro npeamera «Pu3nkay Ha yriayonéHHOM ypOBHE.

Wzyuenne kypca ¢GU3MKK YriIyOJIEHHOTO YPOBHSA TIO3BOJISIET PEaJM30BaTh 3aqaud
podeccHoHaIbHON OpUEHTAllUK, HAIpaBJIEHO Ha CO3JaHUE YCIOBHUW JUIsl MPOSIBICHMSI CBOUX
UHTEJJIEKTYaJIbHBIX Y TBOPYECKHX CIOCOOHOCTEH KaXIbIM OOydaromumcs, KOTOpbIe
HEOOXOIUMBI NIl TPOJOJDKEHUS oOpa3oBaHMsi B OpraHu3alusax HpodeccHoHaTbHOTO
00pa3oBaHUs MO PA3INYHBIM (PU3UKO-TEXHUUYECKUM U MHKEHEPHBIM CHEIIMATIbHOCTSM.

B nporpamme mno ¢usuke ompenensroTcs IUIaHUpYEMble pe3ylbTaThl OCBOEHHUS Kypca
¢u3MKM Ha YpOBHE cpenHero oOuero o0pa3oBaHUsA: JIMYHOCTHBIE, METAlpeIMETHBIE,
npeaMeTHBIC (Ha yriryOn€éHHOM ypoBHE). HayduHO-MeTO1010THYeCcKO OCHOBOM TSl pa3paboTKU
TpeOOBaHUN K JIMYHOCTHBIM, METANpPEAMETHBIM U MPEIMETHBIM pe3ysibTaTaM 00ydJaromuxcs,
OCBOMBILHUX MpoTrpamMmy Mo (Hu3HKe Ha YPOBHE CpeTHEro obiiero oopazoBaHus Ha yriryOJI€HHOM
YpOBHE, SIBJISIETCSI CHCTEMHO-/I€TEIbHOCTHBIN MOJIXO/.

[IporpamMma no gu3uke BKIIOYAET:

IJIaHUpPYEMbIE PE3YyNbTaThl OCBOEHHUS Kypca (U3MKH Ha YriayOln€HHOM YpOBHE, B TOM
qucIIe PEIMETHBIE Pe3yIbTaThl [0 roJaM 00yUeHHUS;

coJiepxkaHue yueOHoro npeamera «Pu3nkay 1o rogaM oOydeHus.

IIporpamma mno ¢u3uke MMeeT NPUMEPHBIM XapakTep M MOXKET ObIThb HCIOJb30BaHA
YUUTENAMHU (PU3UKU 7151 COCTABIICHUSI CBOUX pabOUUX MIPOrpamMM.

IIporpamma 1o (¢u3uKe HE CKOBBIBACT TBOPUYECKYI0 MHUIMATUBY Y4YUTENeH U
IPEJOCTaBIsIET BO3MOXHOCTH JUISI pPEINM3alUd  PA3IUYHBIX METOAMYECKMX IOJIXOJ0B K
[IPenoiaBaHuio (U3MKKU Ha YriyOlNEHHOM YPOBHE IpPU YCIOBHUU COXPAaHEHMs O0s3aTeIbHOMN
YacTH COJEp KaHus Kypca.

dusmka Kak Hayka 0 Haubosiee OOIIMX 3aKOHAX MPUPOJIbl, BBICTYIAs B KAU€CTBE yUeOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYLLECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUH 00 OKpYXarolleM MUpE.
HIkosnbHBIH Kypc (U3MKM — CcHCTEMOOOPa3ylOUIMi Ui €CTeCTBEHHO-HAYyYHBIX Y4eOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJICHUH, N3y4aeMbIX
XuMuel, ouosoruelt, ¢uznyeckoit reorpadueil u actpoHomuei. Vcnosiab3oBaHue M aKTUBHOE
IpUMeHeHHe (U3NYECKUX 3HAHUN ONpEAETHIO XapakTep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B c¢epe HSHEepPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJY4YEHHsS HOBBIX
MaTepualioB C 3aJaHHBIMU CBoMcTBaMu. l3ydyeHune (U3MKM BHOCUT OCHOBHOW BKJaJ B
(dbopMUpOBaHHE €CTECTBEHHO-HAy4YHOW KapTHHBI MHUpa oO0ydarouierocs, B (opMHpOBaHHE
YMEHUI NPUMEHSTh Hay4YHbIH METOJ M0O3HAHUS IIPU BBIIIOJHEHUN UMM y4eOHBIX MCCIEIOBaHUM.

B ocHOBY kypca (H3MKH Ha ypOBHE CpeJHEro oOIiero o0pa3oBaHUs MOJIOKEH psA UICH,
KOTOPBI€ MOKHO pacCMaTpUBAaTh KaK MPUHIIMIIBI €r0 TOCTPOCHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABIAETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3ziesioB (U3UKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOH, Tak U
COBpEMEHHOM (PU3UKH.

Hoea zenepanuzayuu. B cooTBeTcTBUM C Hell Marepuan Kypca (U3MKA OObEIUHEH
BOKPYT (u3mnueckux Teopuil. Benymum B kypce siBiasercss (opMuUpoBaHHE IMPEICTaBICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U IOJIE.



Hoea cymanumapuzayuu. EE peanuzanus npeanoaracT UCMoJIb30BaHUE TYMaHUTAPHOTO
noTeHnuana (pu3n4Ieckoil HayKu, OCMBICIICHUE CBS3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMH, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMU IPoOIeMaMHu.

Hoea npuknaonou nanpaenennocmu. Kypc ¢usuku — yriryOa€HHOTO — ypOBHS
MPEroaraeT 3HaKOMCTBO C ITMPOKHUM KPYTOM TEXHHYECKUX U TEXHOJIOTUYECKUX MPUIOKEHUN
M3YyYEHHBIX TEOpHU U 3aKOHOB. [Ipu 3TOM paccMarpuBaroTCs Ha ypoBHE OOMIMX MPEICTABICHUN
Y COBPEMEHHBIC TEXHHUECKHE YCTPOUCTBA, U TEXHOJIOTHUH.

Hoea 3xonocuzayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX JKOJOTHYECKUM MpPOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU ¥ TEXHOJIOTHH, a TaKXkKe 00CYXKIeHHS MPOOIIEM PAllMOHAIBHOTO MPUPOJIOTIOIB30BAHUS U
9KOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHune coepkaHus MPOrpaMMbl TI0 (PU3UKE JOJHDKHO OBITH TIOCTPOCHO HA MPUHITHITAX
CHCTEMHO-AEATEILHOCTHOTO Mo1XoAa. J{is pu3uKu peanu3aliysi STUX MPUHIAIIOB O0a3upyercs: Ha
HCIOJIb30BAHUU CAMOCTOSITENIbHOTO SKCIIEPUMEHTa KaK IMOCTOSHHO JEMCTBYIOIIETro (akTopa
yueOHOoro mpouecca. /[l yrayOGn€HHOro ypoBHS — 3TO CHCTEMA CaMOCTOSITEIIBHOTO
YUEHHYECKOTO JKCIIEPUMEHTa, BKJIIOYAIONIETO (PPOHTAIBHBIE YYEHHYECKHE OTBITH  IPH
M3Y4YEHUH HOBOTO Marepuaina, JiabopaTopHble paOoThl M paboTel mpakTtukyma. Ilpu stom
BO3MOXHBI JiBa crioco0a peanuzauuu (HU3NYECKOTO MpaKkTUKyMma. B mepBoM ciiyyae MpakTUKyM
npoBoauTcs 6o B koHue 10 u 11 kimaccoB, mubO mocie MepBOoro MU BTOPOTO IMOJYTOAWM B
KaXJIOM M3 3THX KJIaccoB. BTopoit cmoco06 — 310 mHTerpamus paboT MpakTUKyMa B CUCTEMY
mabopaTopHbIX paboT, KOTOPBIE MPOBOJATCS B Ipoliecce u3ydeHus paszaena (temsl). [Ipu atom
moJ paboTaMu MPaKTUKyMa TIOHUMAETCsl CAaMOCTOSITENIbHOE UCCIIEJOBaHUE, KOTOPOE TPOBOIUTCS
M0 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUAa 0€3 MOIaroBOi WHCTPYKIIHH.

B nporpamme mo ¢gusnke cucreMa yueHHYECKOro SKCIIEPUMEHTa, Ja00paTOpHBIX paboT u
MPaKTUKyMa MPEJCTaBI€Ha €IUHBIM MepeyHeM. BoiOop TeMaTHKu Ui 3TUX BUJOB YIEHHMUYECKUX
MPaKTUYECKUX PabOT OCYILECTBISETCS Y4aCTHHUKAMU 0Opa30BaTEIbHOTO Ipoliecca MCXOAS U3
0COOEHHOCTEH TOYpOYHOTO IUIAHUPOBAHUS M OCHAIIeHWs kaOwHeTa ¢usuku. [Ipu sTOM
obOecrieunBaeTcs OBJaJeHHE OOYYAIOUMMUCS YMEHMUSMH TPOBOJUTH MPSAMbIE M KOCBEHHBIE
U3MEpEeHUs, UCCIEIOBaHUs 3aBUCUMOCTEN (M3UYECKUX BEIMYMH U TMOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHKME yAeseTCs peUIeHUI0 PacyETHBIX M KaueCTBEHHBIX 3aj1ad. [Ipu stom
JUIg pacu€THBIX 3a7a4 IMPUOPUTETOM SIBISIOTCS 3a/laud C SBHO 3aJaHHON M HEABHO 3aJaHHOMN
(buznuecKkoil MoJEbIO, MO3BOJISIIOIINE MPUMEHSATh W3YUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KakK
U3 OJIHOTO paszjenia Kypca, TaKk U MHTErpupysd NPUMEHEHHE 3HaHWI U3 pa3HbIX paszaenos. s
KaueCTBEHHBIX 3aJady IMPUOPUTETOM SBJSIOTCS 3a/laHusi Ha OOBsSCHEHUE/IMpelCcKa3aHue
MpoTeKaHus (PU3MUECKUX SBICHUN M MPOIECCOB B OKPYXKAIOUICH XU3HM, Tpelyrolue BhIOOpa
¢buznyecKoi MoJeNnu i CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuun ¢ TpeboBanmsimu PI'OC COO k MaTepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO Tpolecca Kype (U3UMKH YrayOlIE€HHOTO YpOBHS Ha YPOBHE CPEIHETO
obmiero o0Opa3oBaHMs JOJDKEH H3y4aThCsl B YCIOBHUSX IMpeAMeTHOro kabuHera. B kaOunere
(bu3MKKN 10KHO OBITH HE0OX0aUMOE T1abopaTopHOEe 000PYIOBAHKE ISl BHIIOJHEHUS YKa3aHHbBIX
B MporpamMme No (pu3nKe y4eHHUECKHUX OMBITOB, TAOOPATOPHBIX pabOT W pabOT MpaKTUKyMa, a
TaKXe IEMOHCTPALMIOHHOE 000pYI0BaHHE.

JleMoHCTpalmoHHOe 000pyaoBaHHe (OPMHUPYETCS B COOTBETCTBUM C HPUHIMIIOM
MUHUMAaJIbHON TOCTATOYHOCTH M 00OecrednBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B MporpamMme Mo
¢u3nKe KIIOYEBBIX JAEMOHCTpAalMH A MCCIEJOBAHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
SMIUPUUYECKUX U (DYHIaMEHTANbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHI.

JIabopaTtopHoe 00OpyAOBaHHE Al YIEHHYECKUX IMPAKTUYECKHX paboT (Gopmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M O0OecreunBaeTcs B pacuéTe OJHOIO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TemaTudyeckue KOMIUIEKTHI J1abOpaTOpHOTO OOOpYJIOBaHUS JOJDKHBI OBITh



MOCTPOEHBI HAa KOMILUIEKCHOM HCIOJIb30BaHUU AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE U(POBBIX Tab0paTopuii.

OCHOBHBIMU TIETISIMH U3Yy4eHHSI (PU3UKH B 00111eM 00pa30BaHUM SIBISIOTCS:

(dbopMupoBaHHE HHTEpECA U CTPEMJICHHUS 00yJarOMUXCA K HAYIHOMY U3YUSHHIO TIPUPOIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE NPEICTABICHUH O HAyYHOM METOJ€ IO3HaHus U  (OpMUPOBaHUE
HCCIIEIOBATENIbCKOIO OTHOIIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

(dbopMupoBaHHEe HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa M3y4eHHs OCHOB CTPOCHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dbopmupoBaHre yMeHHI OOBSICHATH SBICHUS C UCIOJIB30BAHWEM (PU3MUECKUX 3HAHUUA U
Hay4YHBIX JI0Ka3aTEJIbCTB;

(dbopMupoBaHHE TPEACTABICHUNH O PO (U3WUKU ISl Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEACTAaBIEHUH O BO3MOXKHBIX cdepax Oyaymeld npodeccuoHaIbHOM
NeATeNbHOCTH, CBSI3aHHBIX C (HU3UKOH, MOJrOTOBKAa K JalbHEHWIIEeMy OOYUYeHHIO B OSTOM
HaIpaBJICHUU.

JlocTkeHne 3TUX Ieseld 0OecreyrBaeTCsl PEUIeHHEM CIEAYIOUIMX 3ajad B Ipoliecce
M3y4deHus Kypca (U3HKH Ha YPOBHE CPEHETO 0OIIero 00pa3oBaHus:

puoOpeTeHne CUCTEMBbl 3HaHUI 00 O0mMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSX, BKIIOUAsT MEXaHHUKY, MOJICKYJSIPHYIO (DH3UKY, dJEKTPOJANHAMUKY, KBAHTOBYIO (DU3HKY
U DJIEMEHTHI acTpO(PU3UKY;

(dbopMupoBaHHe YMEHUH MPUMEHATh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHUS (PU3NICCKUX
SIBIICHUH B IPUPOJE U JUTSI IPUHSTHUS MPAKTHUECKUX PEIICHUH B TIOBCEIHEBHOW )KU3HH;

OCBOEHHE CIIOCOOOB PEIICHUS PA3JIMYHBIX 3a/1a4 C SBHO 33JaHHON (PU3MUECKON MOJENbIO,
3aja4d, MOJpPa3yMEBAIOUIMX CaMOCTOATENIBHOE CO3AaHuEe (U3MYECKOW MOJeNH, aJeKBaTHOU
YCIIOBMSIM 33Jjauy, B TOM YHCJIE 3a/1a4 HH)XXEHEPHOT'O XapaKTepa;

NOHMMaHUE (PU3MYECKMX OCHOB M IPHHLUUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB M
TEXHOJIOTHYECKUX MTPOLIECCOB, X BIMSHUS Ha OKPYXKAIOILYIO CPeNy;

OBJIAZICHUE METOJaMHU CaMOCTOSTEJIBHOIO IUIAHUPOBAHMS M MPOBEACHUS (U3NYECKUX
SKCIEPUMEHTOB, aHalIM3a W MHTEpIpeTanuuy HWHQPOpMaluu, ONPEeAETICHUs JAOCTOBEPHOCTU
MOJIy4EHHOTO pe3yibTara;

CO3/IaHUE YCIOBHUM sl pa3BUTUS YMEHHM INPOEKTHO-HUCCIIEAO0BATENILCKOM, TBOPYECKOMH
NeATelbHOCTH;

pa3BuTHE HHTEepeca K chepaM npodecCuOHATbHOMN NesITeIbHOCTH, CBA3aHHON C (PU3MKO.

B cootBerctBun ¢ TpeboBanusmMu DPI'OC COO yrioyOnéHHBIM ypOBEHb HW3YYCHHS
yueOHoro mnpeamera «®Pu3uka» Ha YpPOBHE CpeIHero oOiiero oOpa3oBaHUs BbIOMpaeTcs
00y4aromuMuCs, IUIAHUPYIOLUIUMH IPOJOJIKEHHE 00pa30BaHMs MO CIELUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO MpoQuIIs.

Ha usyuenue ¢usuku (yriyOon€HHbINM ypoBeHb) Ha YPOBHE CpEHEro 001Iero oopa3oBaHus
otBoautcs 340 gacos: B 10 kiracce — 170 gacoB (5 wacoB B Heneno), B 11 kimacce — 170 gacos (5
4acoB B HEICIIIO).

[Ipenyiaraemslii B mporpamme 1o (pu3MKe nepeueHb JJaO0OPaTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHMTENb JeJaeT BbIOOp MpOBeAEHUs 1abOpaTOpHBIX paldoT U
OTIBITOB C YYETOM UHANMBUIYAIBHBIX 0COOCHHOCTEN 00yJatOIXCs.



COJEPKAHUE OBYYEHUA
10 KJIACC

Paznes 1. Hayunblii MeTo NO3HAHUS NPUPOABI.

dusuka — (yHIaMeHTalbHAs Hayka O mpupoje. HaydHplii MeToa MO3HaHUS U METOJbI
UCCIIEI0BAaHUS (PU3NUYECKUX SBJICHUM.

DKCIIEpUMEHT U Te€Oopus B Ipolecce MMOo3HaHus Npupojipl. HabmoneHue u skcnepuMeHT B
¢dusuke.

Crnioco0b1 n3MepeHns (U3NYECKUX BEIMYMH (QHAJOTOBBIE W IU(POBBIE M3MEPHUTEIbHBIC
pUOOPHI, KOMITBIOTEPHBIEC JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mMepeHuit Gpu3NYeCKUX BeITUUUH (a0COIIOTHAS. U OTHOCUTEIIbHASA).

MonenpoBanue (U3NYECKUX SIBICHUM U MPOLIECCOB (MaTepuaibHas TOYKa, aOCOJIIOTHO
TBEPIOE TEJO, UeATbHAs KUIKOCTh, UACATIbHBIN ra3, TOYSUHbIN 3apsan). [ unoreza. duzndeckuit
3aKOH, TPAHUIIBI €0 IPUMEHUMOCTH. DU3ndecKast TEOpHsl.

Ponp m mecto ¢usuku B (HOpMHpPOBAaHMM COBPEMEHHOM HAaydyHOM KapTHHBI MHpa, B
MPaKTUYECKON JESITETbHOCTHU JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomoi, npaKmMuKym.

N3mepenue cuibl TOKa W HAmpsDKEHUST B IENMU IOCTOSHHOTO TOKa MpHU TOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBLHBIX TPUOOPOB.

3HakoMCTBO ¢ 1MGpoBoil naboparopuer nmo ¢usuke. [Ipumeps! n3mMepeHus QpU3NIECKUX
BEJIMYMH IIPU MOMOIIU KOMITbIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe aABMKeHHE. (OTHOCHTEIBHOCTh MEXAaHMYECKOro JIBWKeHHA. CucreMa
OTCY€Ta.

[Ipsimas u oOpaTHas 3aa4l MEXAHUKU.

Paguyc-BekTOop MarepuaJbHOM TOYKH, €r0 MPOEKIHH Ha OCH CHCTEMBI KOOpIMHAT.
Tpaektopusi.

Ilepemerienue, ckopocTh (CpeaHssl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE
MaTEpPHAIBHOW TOYKH, UX MPOEKLUUHU HA OCH CHCTEMbI KOOpAWHAT. CII0’KEHHE NEPEMEILEHUN U
CJIOKEHHE CKOPOCTEN.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPAMOIMHEHHOE JBIDKCHHUE. 3aBUCUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHHUS U IIyTH MaTepUalbHOW TOUKH OT BPEMEHH U UX IpaduKu.

CBobosHOE majgeHue. YCKOpeHHe CBOOOAHOTO mHajeHus. J[BuxeHue Tesa, OPOLICHHOTO
IO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U YCKOPEHMSI MaTepUaAIbHON TOUKU
OT BPEMEHH U UX I'papUKH.

Kpuonunelinoe nBukeHue. J[BUkeHUE MaTepUaIbHON TOUKHU 10 OKPYKHOCTH. YTIJIOBas U
nuHeWHas ckopocTh. Ilepuon m wacrora oOpamieHus. LleHTpocTpemuTenbHOE (HOPMAalbHOE),
KacaTeJIbHOE (TaHI€HLIHAIBHOE) U IIOJHOE YCKOPEHHE MaTepUaIbHOW TOUKH.

TexHudyeckne yCTpPOMCTBA M TEXHOJOIMYECKHE IIPOLECCHI: CIUIOMETpP, IBWKECHHE
CHAps/10B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE MTepeau, CKOPOCTHBIE JTHU(THI.

Hemoncmpayuu.

Monenb cucTeMbl 0TCUETA, WIITKOCTPALUs] KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

CrniocoObl MccieI0BaHus IBUKECHUH.

Nnmroctpanys npefenbHoro nepexoaa U N3MepeHre MTHOBEHHOM CKOPOCTH.

IIpeobpazoBaHue ABUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peXEHHOM ITPOCTPAHCTBE.

HaGnronenue nBuxeHus Tena, OpoIeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAILHO.

HanpaiieHne ckopocTH NpH IBMKEHUU 110 OKPYKHOCTH.

[Ipeo6pazoBaHue YriI0BOM CKOPOCTH B PEIYKTOPE.



CpaBHeHHe TyTed, TPACKTOPHUI, CKOPOCTEH IBUKEHUSI OJHOTO M TOTO K€ Teja B Pa3HbIX
CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIBIO ONPEICIICHUS] MTHOBEHHOW CKOPOCTH.

WN3mepenue yckopeHus TMpH MOPSIMOJIUHEHHOM PABHOYCKOPEHHOM JIBIDKEHHUHU TIO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIKCHHH.

N3mepenue yckopeHus: cBOOOTHOIO MasieHus: (PEKOMEHI0BAaHO KCII0JIb30BaHUE LU(PPOBOH
naboparopun).

N3yuenue nBuxeHUs Tesa, OPOLIEHHOIO rOpu30HTaIbHO. [IpoBepka rumnoressl o npsiMon
MIPONOPLUUOHAIBHON 3aBUCHUMOCTH MEXAY JAIBHOCTBIO MOJIETA U HAYAJIbHOW CKOPOCTBIO TENA.

N3yuenune nBukeHns Tea 0 OKPYKHOCTH € IOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IepHOJa OOpalleHHs KOHMYECKOrO MasTHHKa OT €ro
IapamMeTpoB.

Tema 2. /lunamuxa.

[IepBsiit 3akoH HproToHa. MHEpumanbHble cucTeMsl OTcUéTa. [I[pUHIAII OTHOCUTENBHOCTH
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpEAETICHUE, IPUMEPBI).

Macca Tena. Cuna. [IpuHImn cynepno3sunuuy cuil.

Bropoit 3akoH HproTOHa [17151 MaTepuaibHONW TOUKH.

Tperwnit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh I'PABUTALIMOHHON M HHEPTHOW MAaCCHI.

Cuna TsKeCTH. 3aBHUCHUMOCTh YCKOPEHHSI CBOOOIHOTO TIAJCHUS OT BBICOTHI HAaj
MMOBEPXHOCTHIO TUIAHETHI W OT Teorpaduyeckoi IMMpOTHL. [[BkeHne HEOECHBIX Tel M HX
cinyTHUKOB. 3akoHbl Kenepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, IBHXyerocs ¢ yCKOpeHHEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJBXKEHHS W CUJIa TPEHUS TMOKOS.
Koaddunment tpenus. Cuna conpoTHBIEHUS NpU ABMKEHUU Tella B JKMJIKOCTH WM rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSI.

Hasnenue. ['mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHUE IMPOLECChl: MOMUIMIHUKH, JIBUKECHHE
HCKYCCTBEHHBIX CITYTHUKOB.

emoncmpayuu.

Habntonenue ABMKEHUS TN B MHEPLHMAIBHBIX U HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

[IpyuHUIKII OTHOCUTENIBHOCTH.

Kauenne nByxX HLWJIMHIPOB WM IIAPOB PAa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOACUCTBYIOLIEH MPUITOKEHHBIX K TEIly CHJI C IPOU3BECHUEM MACCHI Tela
Ha €ro YCKOPEHHUE B UHEPIUAIbHONU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOZHUKAOIIUX B PE3YJIbTATE€ B3aUMOJICHCTBUS TEIL.

N3mepenune macc no B3auMOJEICTBUIO.

HesecomocTts.

Bec tena npu ycKOpeHHOM MOABEME U MA/ICHUH.

[enTpoOexHbIE MEXaHU3MBI.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.

Yuenuueckuii sxkcnepumenm, nadopamopusie padomuol, RPAKMUKYM.

N3mepenune paBHOACHCTBYIOIICH CUIT TIPU ABMYKEHUU OpycKa MO HAKJIIOHHOH TIIOCKOCTH.

[IpoBepka THUMOTE3I O HE3aBUCUMOCTH BPEMEHHM IBWKEHHS Opycka MO HAaKIOHHOU
MIJIOCKOCTH Ha 33JJaHHOE PAaCCTOSTHUE OT €r0 MacChl.

HccnegoBanue 3aBUCUMOCTH CHJI YIIPYTrOCTH, BO3HUKAIONIUX B NPY)KHMHE W PE3UHOBOM
oOpasiie, oT ux aedopmarium.

N3ydeHue nBUKEHHS] CHCTEMBI TeJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU uepe3 NErkuii OJI0K.



N3mepenne kodpduirieHTa TPeHHS M0 BEIMYMHE YTI0BOT0 KOA(h(GUIIMEHTa 3aBUCUMOCTH
Frp(N).

UccnepoBanue BWKEeHHsT Opycka IO HAKJIOHHOM TUJIOCKOCTH C  IEPEMEHHBIM
KOA(QPHUIIUEHTOM TPEHHS.

N3ydenue nBuKeHUs rpys3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AoOcomoTHO TBEpHOE Teno. [locTynaTenbHOEe M BpamareabHOEe ABUKEHUE TBEPAOTO Tea.
MoMeHT cuiibl OTHOCUTENIBHO OcH BpaimeHus. [lnedo cunbl. CrloxeHue Cuil, MPUIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUS TBEPAOTO TeA.

YcroitunBoe, HEYCTOMYMBOE, O€3pa3InyHOE PABHOBECHE.

TexHnueckre ycTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: KPOHIITEHH, CTPOUTEIIbHBIN
KpaH, peméTyarbie KOHCTPYKIIHH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO TEIA, UMEIOIIETO OCh BPAICHUS.

KoHcTpynpoBanne KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenne ycTOMYUBOCTH TBEPAOTO TENA, UMEIOIIETO TUIONIAAb OMOPBI.

Tema 4. 3akonvl coxpanenusn 6 mMexanuke.

NmMnynbc mMaTepHalbHOW TOYKH, CHCTEMBI MaTEepUAIbHBIX Touek. L[eHTp Macc cucTeMbl
MaTepHalbHbBIX TOYEK. Teopema 0 IBH)KEHUH LIEHTpa Macc.

NMnynbC cUIIbl M1 M3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBIKEHUE.

MoMeHT uMIynbca MartepuaibHOW TOYKH. IIpencraBieHue O COXpaHEHUHM MOMEHTA
HMITYJIbCa B EHTPAIbHBIX MOJIAX.

PaGora cunbl Ha ManioM M Ha KOHEYHOM mepemenieHud. ['paduueckoe mpenacraBieHue
paboOTHI CHIIBI.

MOoOUIHOCTh CHIIBI.

Kunernueckass sHeprus mMarepuaibHOW TOUYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPIrUM MaTePUAILHON TOUYKH.

[loreHunaneHble M HeNOTEHUMAIbHBIE cUibl. [loTeHuunanbHas 3Heprus. IloTeHnuanbHas
SHeprust ynpyro aepopmMupoBaHHOM MpyXuHbI. [loTeHIMaNbHAs HEPrUsl Tela B OJHOPOJIHOM
rpaBUTAalMOHHOM ToJie. IloTeHuuanbHas sHEprus Tena B PaBUTALIMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHyTpU U BHE 11apa). Bropas kocMuueckasi CKopocTb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3p pabOTHI HEMOTCHIMAIBHBIX CHUJI C U3MEHEHHUEM MEXaHHYeCKOW PHEPTUU CHUCTEMBI
TeJl. 3aKOH COXPAHEHHS] MEXaHUYECKOW 3HEpPIHH.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

VYpaBuenue bepHymiu Uil UACabHOW JKUJIKOCTH KaK CIEICTBHE 3aKOHA COXPAHEHMS
MEXaHUYECKOM IHEPTHUU.

TexHnueckre ycTpOMCTBA U TEXHOJOIMYECKUE IPOLIECCHI: JBUKEHUE PAKET, BOJOMET,
KOMEp, MPYKUHHBINA MUCTOJIET, THPOCKOTI, (PUTYpHOE KaTaHHE Ha KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

H3mepenne MOITHOCTH CHUJIBI.

N3meneHnue sHEPTUM Tela MPU COBEPIICHUN PabOTHI.

B3anmHble mpeBpanieHus] KUHETUYECKOM M NMOTEHUHMAIBHOM SHEPrui Mpu JEHCTBUU Ha
TEJIO CUJIbI TSDKECTH U CUJIBI YIPYTOCTH.



CoxpaHeHue d3Hepruu npy cBOOOJHOM I1a/ICHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue ummyibcea Tena o TOpMO3HOMY IYTH.

W3mepeHune Cuitbl TSIru, CKOPOCTH MOJICNHN SJICKTPOMOOHIIS K MOIITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEJA C UMITYJILCOM CHJIBL.

HccnenoBanue coxpaHeHUs! UMITYJIbCA [IPU YIPYTOM B3aUMOJEHCTBUM.

N3mepenne KHNHETUYECKOW SHEPTHUH Tejla 110 TOPMO3HOMY IIyTH.

CpaBHeHHE U3MEHEHUS TOTEHIIMAILHON SHEPruu NMPYyKUHBI ¢ pab0OTON CHIIBI TPEHUSL.

Omnpenenenne pabOTHI CHIIBI TPEHUS TIPU IBUKCHUU TeJIa 10 HAKJIOHHOW TUIOCKOCTH.

Paznes 3. Moaeky/sipHasi puznka ¥ TepMOIMHAMUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MEOPULL.

OcHoBHbBIE TIOJIOKEHMSI MoJieKyasipHOo-kuHeTnuecko Teopun (MKT), ux omnbsiTHOE
obocunoBanue. Juddysus. bpoyHoBCckoe nBUKEeHHE.XapaKTep MBIKEHUS M B3aUMOJCUCTBUS
yacTull BenlecTBa. MoJienu CTpoeHUsI Ta30B, )KUJIKOCTEH U TBEPABIX TNl U 00BSICHEHUE CBOMCTB
BeIlleCTBA HA OCHOBE JTUX Mojeiei. Macca u pasmepsl Mosekyn (aromoB). KommdecTtBo
BemiectBa. [loctosiHHas ABoraapo.

TemoBoe paBHOBecue. TemmepaTypa u crnocoObl e€ m3Mepenus. lllkama Temmepatyp
enbcns.

Mopnens uaealbHOTO Tra3a B MOJIEKYISPHO-KMHETHYECKOW TEOpUM: YaCTUIBI Tasa
JBUKYTCSI XaOTUUECKU U HE B3aUMOJIEUCTBYIOT JIPYT C JPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kianelipona. AOconroTHas TeMIiieparypa
(kana Ttemmnepatyp KenbsBuna). 3akon JanpTona. M3omporecchl B HIealbHOM rase cC
MOCTOSIHHBIM KOJIM4eCTBOM BemlecTBa. ['paduueckoe npepcraBieHre U30MPOIIECCOB: U30TEPMA,
n30X0pa, u3obapa.

CBsA3b MEXKIy [aBJICHUEM M CpEHEM KWHETHYECKOW OHHEpPrue MoCTynaTeaIbHOro
TEIUIOBOTO JIBWYKEHUS MOJIEKYN HJAeaIbHOro Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-
KMHETUYECKOM TeOpUHU UAeaIbHOTO ra3a).

CBsi3b  aOCOIOTHOM  TeMIEpaTypbl TEPMOJUHAMHYECKOW CHCTEMBI CO  CpeaHeH
KMHETUYECKOM SHEPruel MOCTYNaTEIbHOIO TEIIOBOIO IBUKEHUS €€ YACTHIL.

Texuuueckue ycTpoilcTBAa M TEXHOJIOTMYECKHE TIPOIECCHI: TEPMOMETp, OapoMeTp,
MIOJIy4eHUE HAHOMATEPHAJIOB.

emoncmpayuu.

Mopenu IBUKEHHS YaCTULL BELECTBA.

Monenbs OpOYHOBCKOTO IBUYKEHUSL.

Buneoponuk ¢ 3anuceio peabHOro OPOYHOBCKOTO JIBUXKEHUSI.

Huddy3us sxunkocreit.

Mogaens onbita [ITepHa.

[IpuTsikeHre MONEKyII.

Mojenu KpUCTaINTIAYECKUX PEIIETOK.

Habmronenue u riccneoBanne U30MpPOIIECCOB.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

HccnenoBanue npoliiecca ycTaHOBIIEHHS! TETJIOBOTO PaBHOBECHUS MPH TETJIO0OMEHE MEX Iy
ropst4ei ¥ X0JIOJHOM BOJOM.

N3yueHne u30TEepMHUUECKOrO Ipolrecca (PEeKOMEHIOBAaHO MCIIOJIb30BaHUE IH(PPOBOI
nabopaTopun).

N3y4eHne n30X0pHOro mpouecca.

N3yuenne nzobapHoro npouecca.

[IpoBepka ypaBHEHUSI COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunol.

TepMoauHaMuyeckas (TH) CHUCTEMA. 3ajaHde ~ BHEIIHUX  YCJIOBUH 1A
TEpMOAMHAMUYECKON  cucTteMbl. BHemHue W BHyTpeHHHe mnapameTpbl. [lapamerpsl



TEPMOJIMHAMHYECKON CUCTEMBI KaK CPEJHUE 3HAYEHMs BEIMUYMH, ONHCHIBAIOIIMX €€ COCTOSHUE
Ha MUKPOCKOIIUYECKOM YPOBHE.

Hynesoe nauaino tepmoauHamuku. CaMonpon3BoiibHAs peslakcalus TEPMOINHAMUYECKON
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanbHOro rasa B TEPMOJMHAMUKE — CHCTEMA YpPaBHEHUH: YpaBHEHHE
MenneneeBa—Knaneiipona 1 BbIpaK€HUE JUIsI BHYTPEHHEH SHEPIrUH. Y CIOBUS NPUMEHHMOCTH
9TOM MOJENN: HHU3Kasg KOHIEHTpAlus 4YacTHll, BBICOKME TeMIleparypbl. Belpaxenue as
BHYTPEHHEH 3HEPTUU 0JJHOATOMHOT'O U/I€aIbHOIO rasa.

KBa3ucraTuueckue u HeCTaTUUECKUE IIPOLIECCHI.

OneMeHTapHas paboTa B TepMoauHaMuKe. Beraucnenue paboTsl 1o rpaduky mpoiecca Ha
pV-auarpamme.

Temonepenauya kak crnoco® W3MEHEHUsS BHYTPEHHEH OHHEPruM TEepPMOJIMHAMHYECKON
cucTteMbl 0e3 coBepieHns paboThl. KoHBEKIMS, TEII0MPOBOJHOCTD, U3Iy4YEHHUE.

KonnuectBo Ttemnotel. TemnoéMkocTh Tena. YaenbHass W MOJSpHAs TEIUIOEMKOCTH
BElIeCTBA. YpaBHEeHHE Maiiepa. YaenpHas TEIIOTa CropaHus ToIuMBa. Pacyér kosmuecTBa
TEIUIOTHI IpH Teronepenaye. [lonstue 06 annadbatHoM mpoiiecce.

[lepBrIii 3akOH TepMoaAWHAMUKU. BHyTpeHHsist sHeprus. KomuuecTBo TemnoTel U pabota
KaK Mepbl H3MEHEHHUS BHYTPEHHEH YHEPTUU TEPMOTIMHAMHYECKON CHCTEMBI.

BTopoii 3akOH TEpMOJWHAMUKH JI1 PABHOBECHBIX MPOIIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJIUHAMHYECKON CHUCTEMBbl NMPOXOJUT €IUHCTBEHHAsl ajauadara.
AOcoJroTHas TeMIiepaTypa.

Bropoii 3ak0H TepMOAMHAMUKH JJIsi HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IMEpeaaTh
TEIUIOTY OT Oojiee XOJIOMHOTO Tena K Oosiee Harpetomy Oe3 kommencamuu (Kmaysmyc).
HeobpaTumocTh TpUpoIHBIX TPOIECCOB.

[Tpuniumne! gerictBus TertoBbix mamuH. KIT/I.

MakcumanbHoe 3HaueHue KIT1. [ukn Kapno.

DKOJIOTMYECKHE aCHEKThl MCIIOJIb30BAaHUs TEIUIOBBIX ABUTrareneil. TemioBoe 3arps3HeHue
OKpYKarollenl Cpeibl.

TexHnueckre ycTpoiCTBa M TEXHOJOTMYECKHE MPOLECCHI: XOJOAWIBHUK, KOHAUIIMOHED,
IU3eNbHBIA W KapOIOpaTOpHBIM JBUTraTeNd, MapoBas TypOWHA, MOJyYEHHE CBEPXHU3KHUX
TeMIeparyp, YTUIM3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BAHMEM TEILJIOBOIO HAcoca,
YTUIM3alKs OMOOPTraHUYEeCKOTO TOTIMBA ISl BHIPAOOTKHU «TEIUIOBOI U 3JIEKTPOIHEPTUH.

emoncmpayuu.

N3menenue temnepatypsl pH ainadaTHYecKOM pacIIMpEHUH.

Bo3gymHoe oruuso.

CpaBHEHME YJENbHBIX TEIUIOEMKOCTEMN BEIIECTB.

CriocoObl UI3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue annabaTHOro mporecca.

KomnbroTepHbie MOJI€IM TEIIOBBIX JBUTATENEH.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomut, nPAKMUKyM.

N3mepenue ynenbHOU TEMI0EMKOCTH.

HccnenoBanue nporecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mnporecca.

N3yueHne B3aMMOCBSI3M HPHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOACHCTBHS M TEMIEPATYPhI
KUIEHUS KUIKOCTEH.

Tema 3. Azpecammnvie cocmoanua eeujecmea. Pazosvie nepexoowl.

[TapooOpazoBanue u KoHAeHcanus. lcmapeHue U KWUIEHHE. YJelbHas TemioTa
napooOpa3oBaHUsL.

Haceiennsle v HeHachlllleHHble mapbl. KadecTBeHHass 3aBUCHUMOCTb IJIOTHOCTH U
JIABJICHUS HACBIIIEHHOTO Tapa OT TEMIEpaTyphl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIIEHHOTO
napa. 3aBUCUMOCTb TEMIEPATYPbI KUIIEHUS OT JIaBJICHUS B KUJIKOCTH.



Brnaxxnoctb Bo3myxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucramnuueckne u amopdHbie Tena. AHU30TPOIHS CBOMCTB KPUCTAILIIOB.
[TnaBnenue u KpucTayuM3anus. Y aenbHas TerioTa miasneHus. CyOnumarus.

Hedopmaruu tBEpAOro Tena. Pactskenuwe u cxartwe. Crosur. Monyns FOnra. Tlpenen
yInpyrux nedopmaruii.

TerutoBoe paciMpeHne KUAKOCTEH U TBEPABIX TeN, 00BEMHOE U JIMHEHHOE pacIIupEeHHE.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHWU YaCTHI] BEIIECTBA KaK MPUYMHA TEIIOBOTO PACIIUPEHUS
Ten (Ha KaYECTBEHHOM ypPOBHE).

[IpeobpazoBanue sHEprun B (pa30BBIX MEpexoax.

YpaBHEeHHE TEIUIOBOTO OajiaHca.

[ToBepxHocTHOe HaTspKeHHe. KoadduuneHT noBepXHOCTHOTO HaTshKeHusd. KanusuisipHbie
siBIIeHUs. J[aBieHre Mo MCKPUBIEHHON MOBEPXHOCTHIO kuakocti. opmymna Jlammaca.

Texnuueckne ycTpoilcTBA M TEXHOJOTWYECKHE IMPOLIECCHI: KUAKHE KPUCTAILIBL,
COBPEMEHHBIE MaTEPUAJIBL.

Jemoncmpayuu.

TennoBoe pacupeHue.

CBoiiCTBa HACHIILIEHHBIX MTAPOB.

Kunenne. Kunenue npu noHM>KEHHOM JIaBJICHHUH.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUS.

OMBITEI ¢ MBUTHHBIMH TJIEHKAMHU.

CmauuBanue.

Kanwmnspueie siBneHusI.

Moneny HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJIICHHS KPUCTAILIMYECKOTO BEILIECTBA.

Buaer nedopmaruii.

Hab6mronenune mansix aedopmariuii.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKYM.

N3ydeHune 3akOHOMEPHOCTEN UCTTapEHUS )KUIKOCTEH.

N3mepenue yaenbHOM TEIIOTHI IUIABJICHUS JIbJA.

N3yueHue CBOWCTB HACHIIEHHBIX MTAPOB.

N3mepenue abCconOTHON BIaKHOCTH BO3/IyXa M OLEHKA MACChl IapOB B MOMEIIEHUU.

N3mepenue kod3pduiirienTa moBEpXHOCTHOTO HATSKEHUS.

Namepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIiiil pe3NHOBOr0 00pasiia OT MPHIIOKEHHOHN K HEMY
CHUJIBL.

Pa3znea 4. DiiekTpoauHamMuKa.

Tema 1. dnekmpuueckoe none.

DnekTpu3anus Tel U e€ MPOSBICHUS. DJIEKTpUUYECKUU 3apsan. J(Ba BuAa 3JIEKTPUUYECKUX
3apsanoB. IIpOBOJHUKM, IUAJIEKTPUKH MU MOJYIPOBOJHUKH. DJIEMEHTAPHBIN 3JIEKTPUUYECKUI
3apsl. 3aKOH COXPAHEHUS JIEKTPUUECKOT0 3apsija.

B3aumopeiictue 3apsinoB. Toueunsie 3apsabl. 3akoH KynoHa.

Dnektpuueckoe nose. Ero nefictBre Ha 31eKTPUYECKUE 3apsi/Ibl.

HanpsoxéaHocts  anekrpudeckoro mouid. IIpoOuelid 3apsa. JlMHMM HanpshkEHHOCTH
EKTPUYECKOro 1nost. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIManbHOCTh 3MEKTPOCTATUUECKOTO TOJIA. Pa3HOCTh MOTEHIMANIOB U HAIpSKEHUE.
[loTeHumaneHass  sHeprus  3apsna B DIIEKTPOCTATUYECKOM  TIOJIE. [ToTenuunan
ANEKTPOCTaTUUeCKOro mojisi. CBs3b HANPSHKEHHOCTH TOJISI M Pa3sHOCTH TMOTEHUHUATIOB s
ANIEKTPOCTATUYECKOTO MOJIs (KaK OJJTHOPOTHOTO, TaK M HEOTHOPOTHOTO).

[IpuHUUN Cyneprno3uIuu IEKTPUYECKUX MTOIEH.



[Tone Toweunoro 3apsga. Ilone paBHOMepHO 3apsikeHHOH cdepsl. Ilome paBHOMEpPHO
3apshkeHHOro 1o 00BEMy miapa. [lorme paBHOMEpHO 3apsHKEHHONW OECKOHEYHOH IUIOCKOCTH.
Kaprunbl muHUN HAIPSDKEHHOCTU 3TUX MOJIEH U 3KBUITOTEHIUAIBHBIX IIOBEPXHOCTEN.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM T10JIE. Y CIIOBUE PABHOBECUS 3apsi/I0B.

JIM3IEKTPUKY B JIEKTPOCTATUYECKOM I10JIe. J(ManeKTpruyeckas IpOHUIIaEMOCTh BEIIECTBA.

Konnencarop. OneKTpoEMKOCTh  KOHJEHCATopa. ONEeKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCATopa.

[TapamtenpHOE€  coenmHeHHMEe  KOHJeHcaTopoB.  IlocnemoBarenpHOE — COECIMHEHME
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

JIBr>KeHre 3apsiKEHHON YaCTULIbI B OJTHOPOJHOM JJIEKTPUUYECKOM TIOJIE.

Texnuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: AJIEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTAa, 3a3eMJICHHE JIEKTPONIpuOOpoOB, KOHAEHCATOPHI, reHeparop Ban ne
I'paada.

Jemoncmpayuu.

YCeTpoiCTBO M MPUHIUIT JEHCTBUS dJIEKTPOMETPA.

DNEeKTpUUYECKOE MOJIe 3apsHKEHHBIX IAPHKOB.

DNeKTpUUYECKOe MOJIe IBYX 3apSKEHHBIX IJIACTHH.

Mogens snexkTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHMKH B 3IEKTPUUECKOM TIOJIE.

DIIEKTpOCTAaTUUYECKAs 3alUTA.

YCTpoiCTBO M ACHCTBHE KOHJEHCATOPA MOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCAaTopa OT IUIOIIAAu  IJIACTHH,
pacCTOSTHUSA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

OHeprus MMEKTPUUECKOro MOJIs 3apsHKEHHOTO KOHJIEHCATOPA.

3apsanka 1 pa3psiika KOHIAEHCAaTOpa Yepes3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

O1ieHKa CHJI B3aUMOACHCTBUS 3apSIKEHHBIX TEJT.

Habmonenue npeBpalieHust SHEPTruu 3apsKEHHOTO KOHJIEHCATOpa B HEPTUIO M3ITyYeHUS
CBETOHMO/1a.

N3yuenune npoTekaHus TOKa B LIETIH, COAEPHKALIEH KOHAECHCATOP.

Pacnipenenienne  pa3HOCTM MOTEHUUATIOB (HANpsOKEHHs])) MPU  MOCIEAO0BATEIHLHOM
COEIMHEHUH KOH/IEHCATOPOB.

HccnenoBanue pa3psaa KOHACHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil IneKmpuyecKuii mok.

Cuna Toka. [IoCTOSIHHBIN TOK.

VYcnoBus CylIECTBOBAHMSI IOCTOSIHHOTO —AJIEKTPHUYECKOrO TOKA. VICTOUHMKHM TOKA.
Hanpsokenne U u DIC é&.

3akon OMa Juid ydacTKa Lenu.

DIEKTpUYECKOE  COMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJIHOTO
MPOBOJIHMKA OT €ro JUIMHBI M IUIOLIAAU IONEPEYHOr0 CEYEHUs. YJIeNbHOE CONPOTUBIICHUE
BEIIECTBA.

IlocnenoBarenpHOE, MNapaUIeNbHOE, CMEIIAHHOE COEIUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AeKTprueckux nene. [lpasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOIIHOCTB IEKTPUUYECKOTO TOKA. TemIoBas MOIIHOCTD, BBIJIENIEMAst HA PE3UCTOPE.

OJIC u BHyTpeHHee CONpPOTHBIICHHE HCTOYHMKA ToKa. 3akoH OMa Juid TNOJHOU
(3aMKHYTOM) 3JIeKTpUUecKoil enu. MoITHOCTh UCTOYHMKA ToKa. KopoTkoe 3ambIkaHue.

KoHnpaeHncarop B Lienu NOoCTOSTHHOTO TOKa.

TexHuyeckne YCTpPONHCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTar, CUETUHK IEKTPUUECKON IHEPTHUH.



Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAITPSDKEHUS.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSOKEHUS] JIS  PE3UCTOpa, JIAMIIbI
HaKaJIUBaHUs U CBETOIHO/IA.

3aBUCUMOCTb COINPOTHUBJICHUS HUIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAIA
MOTIEPEYHOT0 CEUEHUS U MaTepHraa.

UccnenoBanue 3aBUCHMOCTH CHJIBI  TOKa OT CONPOTUBIICHHUS TIPH  TOCTOSTHHOM
HaIPsHKEHUU.

[Ipsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHHME TalbBAaHUYECKOTO SJIEMEHTA U OILICHKA
BHYTPEHHETO COTIPOTHBIICHUS.

Crnioco0bl coenmHeHUs UCTOYHUKOB ToKa, DJIC Oarapei.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXY MOTOCAMUA MUCTOYHMKA TOKA OT CHJIBI TOKa
B IICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaxmuxkym.

HccnenoBanue cMeaHHOTO COCTUHEHHUS PE3UCTOPOB.

N3mepenue yaenbHOTO COMPOTUBIICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAMPSDKEHUS IS JIAMITbI HaKaTUBaHUSL.

YBenuueHue mpeaena u3MEpeHus amnepMeTpa (BOJIbTMETPA).

N3zmepenne D/1C n BHYTpEHHETO COMMPOTUBIICHHUS] ICTOYHUKA TOKA.

Hccnenoanue 3apucumoct 3/1C rabBaHNYECKOI0 3JIEMEHTA OT BPEMEHH IPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXIY MOTOCAMUA MUCTOYHMKA TOKA OT CHJIBI TOKa
B IICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnekTpuyeckass MNPOBOAUMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOIUMOCTh
TBEPABIX ~ METAJIOB.  3aBUCHUMOCTh  COMPOTHUBIIEHUS  METANIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DIIEKTPUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYIIPOBOIHHUKOB.
CaoiicTBa p—n-niepexona. [TomynpoBoHUKOBBIE PHUOOPHI.

DNEeKTpUUYECKUN TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTHYECKAs JUCCOLHUALUSA. DIEKTPOIIU3.
3akonsl Dapanest 114 3JIEKTPOJIN3a.

DJIeKTpUYecKril TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSITENIbHBIA pa3psi.
Pa3nuynbie THIBI camocTosITeNbHOTO paspsaaa.Monuus. [lnazma.

Texuuyeckne yCTpOWCTBa U MPAKTUYECKOE TPUMEHEHHUE: Tra3opa3psiiHble JIaMIIbL,
ANIEKTPOHHO-JTy4eBasi TPyOKa, MOJIYIPOBOAHUKOBBIE MPUOOPHI: AUOJ, TPAH3UCTOP, (HOTOAMUOI,
CBETOJIMOJ, TalbBaHWKA, padUHUPOBAHUE MEIU, BBIMIABKA AIOMUHHUSA, AJIEKTPOHHAS
MUKPOCKOTIHSL.

Hemoncmpauuu.

3aBUCHUMOCTh CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHsl 2ekTposinza Dapanes.

HckpoBoii pa3psa 1 IpOBOIUMOCTh BO3yXa.

CpaBHeHME TPOBOJUMOCTH METAJIJIOB U TIOJIYIIPOBOJHUKOB.

OHOCTOPOHHSSI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomot, npAKMUKyMm.

Habmonenue snextponusa.

N3mepenue 3apsiga 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH CONIPOTHUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH IUOJA.



Du3uyecKHil MPAKTUKYM.

Crnioco0b1 n3MepeHus PU3NYECKUX BEIUYHH C MCIIOJIb30BAHHEM aHAIOTOBBIX M IIU(PPOBBIX
M3MEPHUTENBHBIX NPUOOPOB W KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM. AOCOJIIOTHBIE U
OTHOCHUTEIIbHBIE  TOTPEIIHOCTH  M3MepeHHd  (usmueckux BenuuyuH. OIleHKa  TpaHuMIl
IIOIPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, WCCICNOBAHUM 3aBUCHUMOCTEH  (pu3nyeckux
BEJIMYUH, MPOBEPKA MPEIIOKEHHBIX THIOTE3 (BBIOOp M3 padOT, ONMMCAHHBIX B TEMATUYECKHUX
paznenax «Y4eHUYEeCKUi IKCIEPUMEHT, J1abopaTOpHbIe padOThI, IPAKTUKYM»).

MexnpeamerHble CBSI3HU.

Nzyuenne kypca ¢usuku yrayonéanoro ypoBus B 10 kimacce ocymecTBiseTcs ¢ yd€ToM
COJIEp/KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MAaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle nOHAMUA, C6A3AHHBIE C UZYUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA:
SIBIICHUE, Hay4yHbId (pakT, rumoresa, Qu3nyeckas BeIMYMHA, 3aKOH, Teopus, HaOIIOJEHHE,
AKCHEPUMEHT, MOJIETIUPOBAHUE, MOJIEIb, U3MEPEHNE, IOTPEILIHOCTH U3MEPEHUN, U3MEPUTEIbHbIE
puoopsl, UPpoBas 1adopaTopusl.

Mamemamuka: peiieHne cucteMbl ypaBHeHui. Jluneilinas QyHkuus, mapaboua,
runep6oia, ux rpaduky u cBoiictsa. Tpuronomerpuyeckue GyHKIIMH: CHHYC, KOCUHYC, TAaHT'€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOphl M HMX MPOEKIUH Ha OCU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexanndyeckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemnoooMeH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsA3HEHHME  OKpYXKarolled  cpedpl,  yTUIM3anus
OMOOPraHNYECKOT0 TOIJIUBA JJIS BBIPAOOTKH «TEIUIOBOW» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSDKEHUE U KaWUISIPHBIE SIBIEHUS B IPUPOJIE, JEKTPUUECKHE ABICHUS B )KUBOU MPUPOJIE.

Xumus: NUCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILECTBa,
MOJIIpHasl Macca, MoJIydeHHe HaHOMATepUaloB, TEIIOBbIE CBOMCTBA TBEPABIX TeEJl, KUIKOCTEH U
ra3oB, OJKHJKHE KPHUCTaUIbl, DJEKTPUYECKUE CBOMCTBA METAJUIOB, AJIEKTPOJIUTUYECKAs
IUCCOLMALINS, FAJIbBAHUKA, 3JIEKTPOHHAS MUKPOCKOIIHS.

TI'eocpaghua: BnaxxHOCTb BO3/1yXa, BETPbI, 0APOMETpP, TEPMOMETD.

Texnonozua: npeodpa3oBaHue ABUKEHUH C UCIOJIb30BAaHUEM MEXAHU3MOB, YUET CYXOIro U
KHUJIKOTO TpPEHUS B TEXHUKE, CTAaTMYECKHME KOHCTPYKLMM (KpOHIUTEHH, peméryaTbie
KOHCTPYKIIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUSI MEXaHUKHU B TEXHHUKE (TUPOCKOII, BOAOMET
U JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, napoBas TypOWHa, OBITOBOH XOJIOJIWJIBHUK,
KOH/JMLMOHEP, TEXHOJIOTUM TOJYy4eHHs] COBPEMEHHBIX MaTepuajoB, B TOM YHUCIE
HaHOMAaTEepUAJIOB, W  HAHOTEXHOJOIMH,  D3JEKTPOCTaTMYeCKas  3allMuTa,  3a3eMJICHHE
3JIEKTPOIIPUOOPOB, Ta30pa3psAHbIE JaMIIbI, HOJIYIPOBOIHUKOBBIE TPHUOOPHI, TaIbBAHUKA.

11 KJIACC

Pa3znea 4. DiiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3auMopeincTBre MOCTOSHHBIX MAarHUTOB M IPOBOJAHMKOB C TOKOM. MarHuTHOE MoIe.
Bekrop marauTHOM MHAYKUMK. [IpyuHIMI Cynepno3uuy MarHUTHBIX 0JIeH. JIMHUM MarHuTHOM
UHIYKLNN.

MarsnuTHOe 1oJe NMPOBOJAHUKA C TOKOM (TPSAMOIO IMPOBOJHHUKA, KaTYIIKH M KPYroBOTO
BUTKa). OmBIT Dpcrena.

Cuna AmMniepa, €€ HalrpaBJICHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBieHHE€ W MOIyab. J[BWJKEHUE 3apsyKEHHOW YacTUIBl B
OJIHOPOJJHOM MarHUTHOM moJie. PaboTa cuiel Jlopenna.

MarnutHoE€ noJie B Bemectse. @eppoMarHeTUKy, apa- U JUaMarHeTUKHU.



TexHuueckre yCTpOWCTBA U TEXHOJIOTHYECKHE MPOIECChl: NMPUMEHEHHE MOCTOSHHBIX
MarHuTOB, DJIEKTPOMArHUTOB, TECTEP-MYIbTUMETp, JJICKTPOABHUraTelnb SKOOH, yCKOpUTEIH
3JIEeMEHTapHbBIX YACTHII.

Jemoncmpayuu.

Kapruna nuHMI WMHIYKOMM MarHMTHOTO TIOJI TIOJIOCOBOTO M TMOJKOBOOOPa3HOTO
MMOCTOSTHHBIX MAarHUTOB.

Kaprtuna nuHM MarHMTHOM WHAYKUIMUA TOJs JUIMHHOTO TPSIMOTO TPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MMPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

HaGnronenue aBuKeHUs Mmydka 3JIeKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMnD eiCTBUS 3EKTPOU3MEPUTENIBHOTO IPUOOPA MarHUTOIIEKTPUUECKON CHUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnenoBanme MarHuTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBoiCcTB (peppoOMarHeTUKOB.

UccnenoBanue AeCTBUS MOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM.

N3mepenue cunsl Amimepa.

N3yuenne 3aBUCHMOCTH CHIIBI AMITepa OT CHUJTBI TOKA.

Onpenenenre MarHMTHOM MHAYKIIMU Ha OCHOBE U3MEPEHUS CUJTbI AMIIepa.

Tema 5. dnekmpomacHumHan UHOYKYUAL.

SIBneHue HSneKTpOMAarHUTHOM WMHAYKIMH. IIoTok Bekropa marHuTHOM mMHAykuuu. 2J1C
WHIYKIUU. 3aKOH J3JEKTPOMarHUTHOW MHAYKIMM Papanes. BuxpeBoe 3ieKTpuyeckoe IoJe.
Toku Dyko.

OJIC MHAYKIMHU B MPOBOHUKE, IBHKYIIEMCS B OJHOPOIHOM MarHUTHOM TI0JIE.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karymka HMHIYKTMBHOCTM B LENU TOCTOSHHOTO TOKa. SBieHue
camonHAyKiuu. IJIC caMOUMHIYKIIWH.

OHeprusi MarHUTHOTO TOJI KaTYIIKH ¢ TOKOM.

DIEeKTPOMAarHuTHOE IOJIE.

TexHuuecknue yCTpOMCTBA M TEXHOJOTMYECKHME IPOUECChl: HWHAYKIMOHHAs II€Yb,
COJICHOU/I, 3alIUTa OT MIEKTPU3ALNHU TEJ NPU IBUKEHUH B MATHUTHOM 110JI€ 3EMIIH.

emoncmpayuu.

Habmonenue siBjaeHUs 3J€KTPOMAarHUTHOM UHTYKIIHH.

UccnenoBanue 3aBucumoct JDJIC HMHAYKUMHM OT CKOPOCTHM HM3MEHEHHS MAarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tagenue MarauTa B amOMUHUEBOH (MeAHOM) TpyOe.

SIBneHne caMOMHIYKIUU.

Uccnenoanue 3aBucumoctu 3/]C caMOMHIYKIMU OT CKOPOCTU M3MEHEHUsl CUJIbl TOKA B
LIETIH.

Yuenuueckuit sxkcnepumenm, nadopamopusie padomul, nPAKMUKYM.

HccnenoBanue siBIEHUS 3J€KTPOMArHUTHOM UHIYKIINH.

Ornpenenenre UHAYKIMHA BUXPEBOIO MATHUTHOTO TOJISL.

UccnenoBanue sBI€HUS CAaMOUHIYKIIUH.

COopka MoIeTH SNIEKTPOMArHUTHOTO TeHepaTopa.

Pa3nen 5. KoJsieOanust u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOJHBIE KOJIEOAHMSI.

lapmonnueckue  konebanus. KuHemarndeckoe W~ JUHAMHUYECKOE  OIHCAHHE.
DHepreTuyeckoe oOmucaHue (3aKOH COXpaHEHUs  MEXaHW4eCKoW dJHeprum). BwIBOJ



JMHAMHYECKOTO OIMHCAHUS TapMOHHMYECKUX KOJNCOAaHW W3 WX DHEPreTHYecKoro u
KHMHEMATUYECKOTO OTTUCAHUSI.

Ammuntyna u ¢asza kosjebanuil. CBsi3b aMIUTUTYIBI KOJICOAHWI MCXOMHOW BEIMYUHBI C
aMIUTUTYAaMU KoJIeOaHui e€ CKOPOCTH B YyCKOPEHUSI.

[lepuon u yactoTa kosiebanuit. [lepno MaabIx CBOOOAHBIX KOJIEOaHUH MaTEMaTHYECKOTO
MasTHUKA. [lepruoa cBOOOIHBIX KOJIEOaHUM TIPYKUHHOTO MasSTHHUKA.

[lonsitue o 3aryxarommx KojeOaHusx. BreiHykIneHHble KoneOaHus. Pesonanc.
Pe3onancHas kpuBas. BnusiHue 3atyxaHust Ha BUJ pE30HAHCHOM KpUBOU. ABTOKOJIEOaHNUS.

TexHuueckre yCTPOWCTBA M TEXHOJIOTMUECKHE IMPOIECChl: METPOHOM, Yachl, Kayelw,
MY3BIKQJIbHBIE HHCTPYMEHTBI, ceiicMorpad.

Jemoncmpayuu.

3anuch KoaebaTenbHOro JBUKEHHUSL.

HaGnronenne He3aBUCHMOCTH TIEPHO/Ia MAJTBIX KOJIEOAHW Ipy3a HA HUTH OT aMIUTUTY/IBI.

HccnenoBanue 3aryxaromux KojaeOaHUN U 3aBUCUMOCTH MepHoJa CBOOOTHBIX KoJeOaHu
OT COIPOTHUBJICHHUSI.

WccnenoBanue konebaHMil rpy3a Ha MAacCUBHOM MpYXHMHE C LEIbI0 (popMHUpOBaHUs
Ipe/ICTaBIeHU 00 UealbHON MOJIENN PYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU NpU KoJIeOaHUsAX rpy3a Ha IPYKUHE.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Ha6nronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

N3mepenue neproia CBOOOTHBIX KOJICOaHUH HUTSHOTO U MIPY)KUHHOTO MasiTHUKOB.

N3ydeHnne 3ak0HOB JBMKEHUS TeJa B X0/1e KoJie0aHU I Ha ypyrom IojiBece.

W3ydeHnue nBUKEHHS] HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MASITHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KOJIeOaHUH.

HccnenoBanue BEIHYKJICHHBIX KOJICOaHUH.

Tema 2. dnekmpomazHummuole Koedanu.

Konebatenpubiii kOHTYp. CBOOOJHBIC S3JIEKTPOMArHUTHBIC KOJICOAHUS B HACATLHOM
kojebatenbHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYIbl 3apsdja KOHAEHCATOpa C
aMIUIUTYIOM CHJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUsI SHEPTUU B UI€aIbHOM KOJebaTeIbHOM KOHTYpE.

3aryxaiue 3JeKTPOMarHuTHble KojeOaHusi. BbIHYXJE€HHBIE AJIEKTPOMAarHUTHBIE
KoJieOaHusl.

[lepemennblii TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIMTYAHOE M JCHCTBYIOIIECE
3HAYEHHUE CHJIbI TOKA M HAMpsHKEHUS MPU pa3IudHOl (opMe 3aBUCHMOCTH IEPEMEHHOTO TOKa OT
BpEMEHHU.

CuHycouaNbHbIN epeMeHHbIN TOK. Pe3ucTop, KOHAeHCaTOp U KaTylllKa WHIYKTUBHOCTU
B LIETIM CUHYCOMJIAIbHOTO NIEPEMEHHOTO TOKa. Pe3oHaHc TokoB. Pe3oHaHC HanpsbKeHUH.

Wneanvubiii Tpanchopmatop. [IpousBoacTso, nepenada U moTpedlieHUE AIIEKTPUUYECKON
SHEpPruMu.

DKOJIOTUYECKUE PUCKHU TPU MPOU3BOACTBE 3IEKTpO’HEpruu. KynbTypa HCIOIB30BAHMS
ANIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHuueckre yCTpONUCTBA M TEXHOJIOTMYECKHE TIPOLIECCHI: AJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOTO TOKa, JIMHUHU AJIEKTpoIepeaay.

Jemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIEOAHNUS.

3aBUCHMOCTh YaCTOTHI CBOOOIHBIX KOJI€OaHUM OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcmorpaMmbl JIEKTPOMArHUTHBIX KOJICOaHU.

I'enepaTop He3aTyXarOIMKUX dJEKTPOMATrHUTHBIX KOJIeOaHUH.

Mogenb 31eKTpOMarHUTHOTO reHepaTopa.



BrIHyXIeHHbIE CHHYCOUIAIbHbIE KOJIEOaHNUs.

Pesucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIM [IEPEMEHHOTO TOKA.

Pe3oHaHc npu 1ociieJ0BaTeIbHOM COEIMHEHUU PE3UCTOPa, KATYIIKM WHAYKTUBHOCTU U
KOHJIEHCATOPA.

YCTpOHCTBO M IPUHIIUII JSHCTBHSI TpaHCHOpMATOpa.

Monenb JIMHUY 3JIEKTPOIepelauH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Nzydenne tpanchopmaropa.

HccnenoBanue nepeMeHHOr0 TOKa 4epe3 MOCIeA0BaTENbHO COEAMHEHHBIE KOHIEHCATOD,
KaTYILIKY U PE3UCTOP.

Habmntoienue 31ekTpoMarHuTHOrO pe3oHaHca.

WccnenoBanue paboThl HCTOUHUKOB CBETA B LIENH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbLE 60JIHbL.

MexaHnyeckue BOJIHBI, YCJIOBHSI MX paclpocTpaHeHus. [lomepedynble W HpoAoJIbHBIE
BoJHbI. Ilepuona, ckopocTh pacnpocTpaHeHUs U JUIMHA BOJHBI. CBONCTBA MEXaHWYECKUX BOJIH:
OTpa)keHHe, IpeJoMIIeHUE, NHTepepeHIUs U TUdpaKIus.

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

[IIlymoBOE 3arpsA3HEHUE OKPYKAIOIIEH CPEIbI.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHS W3Iy4EHHS 3JEKTPOMarHUTHBIX BOJIH. B3anmHuas
OpHEHTAIIMSI BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CpoiicTBa  2JEKTPOMAarHUTHBIX BOJH: OTpPaXeHUE, MPEeJIOMIICHHE, MOoJIIpU3alus,
uHTepdepeHus u nudpaxuus.

[Ikana 3MeKTPOMArHUTHBIX BOJIH. [IprMeHEeHHEe 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUHKIBI pagroCBs3U U TeNEeBUACHUS. Pagronokanusi.

DJIEKTPOMArHuTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHnueckne yCTpOWCTBa M NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
pamap, paguonpHEMHHUK, TeNeBH30p, aHTeHHa, TenedoH, CBY-meup, ymbpTpa3BykoBas
JUArHOCTHKA B TEXHUKE U MEIULMHE.

emoncmpayuu.

OO6pazoBaHue U pacpoOCTPaHEHUE OTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmtomnieecs Teno kak HICTOYHHUK 3BYKa.

3aBUCUMOCTD JJIUHBI BOJIHBI OT YaCTOTHI KOJIEOAHMHA.

Habmonenue orpaxkeHus U IpeaoMIIeHUSI MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHnu U Jupakiiii MEXaHHUYECKHUX BOJIH.

AKYCTUYECKHI1 pe30HaHC.

CBoiicTBa yiabTpa3ByKa U €ro IPUMEHEHHE.

Habmronenue cBsI3M T'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOM
KoJieOaHuH.

HccnegoBanue  CBOMCTB — 3JIEKTPOMATHUTHBIX — BOJH:  OTPa)K€HUE, IPEIOMIICHHUE,
noJisipu3anus, Audpakuus, uHTepdepeHIus.

OOHapyxeHne HH(PAKPACHOTO U YIbTPa(UOIETOBOTO U3TydSHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKmuxym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnipocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE PACIPOCTPAHEHUE CBETa B OJAHOPOIHOM cpene. Jlyy cBera. TodeuHbI
HCTOYHUK CBETA.

OTtpaxeHnue cBera. 3akOHBI OTpaxeHHs cBeTa. IlocTpoeHune n300pakeHUH B IIIOCKOM
3epkasie. Cepuueckue 3epkaia.



[Ipenomnenne cBera. 3aKkOHBI MpPEJIOMJICHHUS CBeTa. AOCOJIIOTHBIA IOKa3aTelb
npenomwiieHns. OTHOCHUTENbHBIN MOKa3aTenb mpenomieHus. [IoCTOSHCTBO 4YacTOTHI CBETa U
COOTHOLIEHHUE JUIMH BOJH IIPU MEPEX0JI€ MOHOXPOMATUYECKOTO CBETa 4Yepe3 IPaHUIly pas3zaesa
JBYX ONITUYECKUX CPEN.

Xon myueii B mpusme. ucnepeust ceera. CiioxHblil cocTaB Oenoro cBera. L[Ber.

[Tonnoe BHyTpeHHEE OoTpakeHHe. [IpenenbHbIN yroJl OJHOIO BHYTPEHHETO OTPAKEHHUSL.

CoOuparomue W paccewBaromue JHH3BL. ToHKass mmH3a. DOKYCHOE pACCTOSHUE U
ONTUYECKasi CHUJIa TOHKOHM JHMH3bI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHHS TOHKOH cleprudeckoit
JIMH3bI OT €€ F€OMETPUH U OTHOCUTEJILHOTO MOKa3aTessl IPeIoMIICHUSI.

@opMyIia TOHKOU JIMH3BL. Y BEJIUYECHHE, 1aBAEMOE JIMH30H.

Xoa Jty4ya, IpOIIEAIIEro JIMH3Y MOJ IPOU3BOJIbHBIM YIJIOM K €€ IJIaBHOM ONTHYECKOH OCH.
[TocTpoenne n3o0pakeHUI TOYKMA U OTPE3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIONIUX JIMH3AaX
U UX CUCTEMaX.

OnTuueckue npubdopsl. Pazpematomas cnocoOHocTh. ['1a3 Kak onTuyeckas cucreMa.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas omntuka. WHtepdepennus cBera. KorepeHTHbIE UCTOYHHUKHU. Y CIIOBUS
HaOMIOJIEHUS MAaKCUMYMOB M MUHUMYMOB B HUHTEP(EPEHIIMOHHON KapTUHE OT JABYX
KOT€PEHTHBIX HCTOYHUKOB. [IprmMeps! kitaccuyecknx HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuust cBera. [udpakuuonnas pemérka. YcinoBue HaOMIOACHUSI TIIaBHBIX
MaKCHMYMOB IIpH MaIeHUU MOHOXPOMAaTHUYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanusa ceera.

Texnuyeckne ycTpoHCTBA M TEXHOJOTMUYECKHE TPOLECCH: OYKH, JIyNa, MEPUCKOIL,
¢doToanmapar, MHKPOCKON, MPOEKIMOHHBIN ammapar, MPOCBETIEHHE ONTHKH, BOJOKOHHAs
ONTHKa, TUPPAKIIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npesoMieHus CBETa.

Ha6nrogenue momHOro BHYTPEHHETO OTpaykeHus. Moellb CBETOBO/1A.

HccnenoBanue xo1a CBETOBBIX ITyYKOB Yepe3 INIOCKONAPAIUIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBONCTB M300pakeHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6mronenue nnrepdepeHiium crera.

Habmonenue 11BeTOB TOHKUX MIEHOK.

Ha6mronenue qudpaknum cBera.

N3yuenne nudpakiinOHHON PEIIETKH.

Habmonenue nudpakiuinoHHOTO CrieKTpa.

Habmronenue nucnepcuu cBera.

Habmronenue nonspusanuu cBera.

[IpuMeHeHne noassporuI0B i U3YyUEHUSI MEXaHUUECKUX HAPSHKEHU.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomut, nPAKMUKyM.

N3mepenune nokasaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSHHS OT BellecTBa (Ha MpUMeEpe KHUIKUX
JIMH3).

N3mepeHne poKyCHOTO pacCTOSTHUS pacCeUBaIOIIUX JIMH3.

[Tomy4yeHne n300pa>keHus B CUCTEME U3 INIOCKOTO 3epKaa U JINH3BI.

[Tomy4yeHue n300paXkeHust B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONNYECKUX CUCTEM.

Habnronenue nudpakunu, HHTEpPEpeHIINN 1 MOJISIPU3ALIUU CBETA.

W3ydeHne nossipusannu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3yuenue nuTephepeHIny Ja3epHOro U3IYYEeHUs Ha IBYX LIEIIsX.

Habmonenue nucnepcuu.



Habmonenue u ccnenoBanne AUPPaKIHOHHOTO CIIEKTpA.

H3mepenue 1iHbI CBETOBOM BOJIHBI.

[Tomy4yeHue criekTpa U3JIy4eHHs CBETOIMOa IIPH MOMOIIHU AU(PAKIIMOHHOMN PEIIETKY.

Pa3nes 6. OcHOBBI clIeMAJILHOM TEOPHUH OTHOCHTEILHOCTH.

I'paHuibl MPUMEHMMOCTH KJIACCMYECKOM MeXaHMKHU. IlocTymarsl crienMalbHOM TEOpUHU
OTHOCUTEJIHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  uHTepBai.  [IpeoOpasoBanust  JlopeHua.  Yciosue
MPUYUHHOCTH. OTHOCHUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHM U COKpallleHHE
JUTHHBI.

DHEprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SJHEPIUEN U UMITYJIBCOM PENITUBUCTCKOMN YaCTUIbl. DHEPrus NOKOSL.

Texnuueckue yCTpoHCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIIYTHUKOBBIE HPUEMHUKH,
YCKOPUTENH 3aps>KEHHBIX YaCTHII.

Y4eHnueckui IKCIEPUMEHT, J1abopaTOpHbIE PabOThI, MPAKTUKYM.

Onpenenenre UMIyiabca U SHEPIUM PEJIATUBUCTCKUX yacThll (o QoTtorpadusm TpekoB
3apsOKEHHBIX YaCTUIl B MATHUTHOM TIOJIE).

Pazgea 7. KBanroBasi pusuka.

Tema 1. KopnycKyaapHo-6071H0801 0yaiu3m.

PaBHOBecHOE TemoBOE W3NMydeHHE (M3IydeHHE aOCOJIIOTHO 4YEPHOTO Tejia). 3aKoH
cmemenus: Buna. ['unoresa I[1nanka o kBaHTax.

®oTOHBI. DHEPTHS U UMITYITHC (OTOHA.

®ororddext. Onpitel A. I'. CroneroBa. 3akonsl ¢poTodddexra. YpaBHeHue DUHIITEHHA
st potorddexra. «KpacHas rpanuiay dhotodrddexra.

JlaBneHue cBera (B YacTHOCTH, MJAaBJICHUE CBeTa Ha aOCOJIIOTHO MOTJIOLIAIOUIYI0 U
a0COJIIOTHO OoTpakarolyto moBepxHocTh). OnbiTel [1. H. JIeOenena.

BonHoBeie cBolicTBa yactull. Bosnbl ge bpoins. JnuHa BonHbI ae bpoins u pasmepsl
00JlacTH  JIOKaJW3alMKM  JBWKYIIEHCs  4acTuilbl.  KopmycKynasipHO-BOJTHOBOW  JTyaJIU3M.
Judpakuus 3JeKTPOHOB Ha KpUCTaJIax.

Crnenunduka usmepenuii B Mukpomupe. CooTHoOIIEHUST HeonpenenéHHocten [ eiizenbepra.

Texuuueckne ycTpocTBa M TEXHOJOTMYECKUE IMPOLIECCHI: CHEKTPOMETP, (OTOIIEMEHT,
(boTOIaTUUK, TYHHEIBHBIA MUKPOCKOII, COJTHEUHAs OaTtapesi, CBETOIUO/I.

emoncmpayuu.

®doTo3(PeKT Ha yCTaHOBKE C IIMHKOBOU TJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETo GoTodddexTa.

HccnenoBanue 3aBUCMMOCTH COIIPOTHUBIIEHUS TOJYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeTOINOI.

Conneunas 6arapes.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomot, nPAKMUKyM.

Uccnenosanue doropesucropa.

N3mepenue nocrosHuo# [Tnanka Ha ocHoBe uccienoBanus hotospdexra.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Y€pPE3 CBETOIMO OT HAIIPSHKEHMUSI.

Tema 2. @uzuka amoma.

OnbITHI MO UCCNEAOBAHUIO CTpOoeHUs aToMa. [Tnanerapuas moaens atoma Pesepdopra.

IToctynatsl bopa. M3nydenue u noriouieHne (GOTOHOB MPHU MEPEXOJe aToMa ¢ OJHOTO
YPOBHSI SHEPTUU Ha JAPYTOu.

Bunpl ciektpoB. CriekTp ypOBHEH 3HEpruu aTomMa BOJI0po/Ja.

CrioHTaHHOE M BBIHYXKJCHHOE U3ITydeHue ceera. Jlasep.

TexHuueckre yCTpPOMCTBA M TEXHOJOTMYECKHE TMPOILECChl: CHEKTPaJbHBIA aHAIU3
(ciekTpockoM), Ta3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Monens onbita Pesepdopra.



Habnronenue nuHeyaThIX CIIEKTPOB.

YCTpOUCTBO U IEHCTBHE CUETYMKA NOHUZUPYIOIINX YACTHULL.

Onpenenenre JJIMHBI BOJHBI JIA3€PHOTO U3IY4EHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Habmoienne TMHEHYaToro CreKTpa.

HccenenoBanue criekTpa pa3peXEeHHOI0 aTOMapHOIr0 BOJOPOJA UM M3MEPEHHE MOCTOSHHON
Punbepra.

Tema 3. Duszuka amomnozo A0pa u 31eMeHMaApHbLIX YACHUY,.

Hyxnonnas mozgens sanpa ['eiizendepra—MBanenko. 3apsin siapa. MaccoBoe 4mciio sipa.
H3oTomnsl.

PagnoaxktuBHOCTE. Anb(a-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIN Oera-pacnan. ['amma-
H3JIy4CHHE.

3aKkoH paJuMOaKTUBHOrO pacnajga. PaguoakTuBHble wH30TONBI B Ipupone. CBoiicTBa
MOHU3HUPYIOLIETO U3JIydeHMs. BausHue palMOaKTUBHOCTH HA JKUBBIE OPraHu3Mbl. ECTECTBEHHBIN
¢don uznmyuenus. [Jozumerpus.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl sizipa.

Anepusle peakuuu. Jlenenne wu cuHte3 saep. SnepHsle peaktopbl. [IpoGiembl
YOPABISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OKOJOTMYECKHE aCIEKThl PAa3BUTHS  SAEPHOU
SHEPIeTHKHU.

MeToas! perucTpaluy U UCCIEA0BAHUS JIIEMEHTAPHBIX YaCTHLI.

DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA. bapnoHbl, ME30HBI U JIENTOHBI. [IpenacraBienue o
CrangaptHoit Moaenu. KBapk-riIt0oHHas MOJENb aIpOHOB.

®wusuka 3a npenenamu CtanaapTHOW Moienu. TEMHas Matepusi U1 TEMHAs SHEPTHSL.

EnuncTBO (hr3mveckoit KapTHHBI MHpA.

TexHuyeckre yCTpoOMCTBa M TEXHOJOTUYECKUE TPOIIECCHI: T03UMETP, kKamepa BuiibcoHa,
SJIEPHBIA  peakTop, TEPMOSIEPHBIN peakTop, aTromMHass OomO0a, MarHHUTHO-PE30HAHCHAs
ToMoTrpadus.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKYM.

HccnenoBanue TpekoB yacTuil (10 TOTOBBIM (GoTorpadusim).

HccnenoBanue paguoakTUBHOTO (hoHA ¢ UCHOIB30BAHUEM J03UMETpA.

N3ydenue normnomieHus: 6eTa-4acTull aTFOMUHHEM.

Pa3znen 8. DiieMeHTBI AaCTPOHOMHUM U ACTPOPUUKH.

Ortanbl  pa3BUTHS  acTpoHomMuu. IlpuknagHoe U MHPOBO33PEHUECKOE  3HAUYCHHE
acTpoHOMUHU. [IpUMEHUMOCTh 3aKOHOB (U3UKU Ui OOBSICHEHHS] MIPUPOIBI KOCMHYECKUX
00BEKTOB.

Meroasl acTpoHOMHYECKMX HcciieqoBaHU. COBpPEMEHHBIE ONTUYECKUE TEJIECKOIIbI,
PaZMOTENECKOIIbl, BHEATMOC(EpHAs: aCTPOHOMHUSL.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKkue 3BE3/bl, IIAHETHI, X BUANMOE JABHKECHUE.

Conneynas cucrema.

Connue. Conneunast akTuBHOCTh. MicTounuk 3Heprun CosHia v 3BE37.

3BE3/1bI, HMX OCHOBHBIE XapaKTEpPUCTHKU. JluarpamMma «CHEKTpaJbHBIA KJacc —
CBETUMOCTBY. 3BE3/IbI IVIABHOM NOCJIEOBATEIBLHOCTU. 3aBUCHUMOCTh «MAacCa — CBETUMOCTBY IS
3BE3] TIVIABHOM  IIOCJIENOBATEIBHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoBpeMEHHbBIE
MIPEICTABICHMSI O IPOMCXO0XKAEHUH U 3BoMonuK CoJHIa U 3BE3]. OTallbl )KU3HU 3BE3 1.

Muneunsiii [1yTs — Hamia I'anaktuka. [lonoxxenne u neuxenne CoisHua B I'anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ObIPHI B siApax rajJakTUK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
Bbosbmoro B3peiBa. PenukroBoe usinydeHue.

MacmtaGHast ctpykTypa Beenennoil. MeraranakTuka.

Hepemménnsie mpo6aemMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.



HabGmiomenuss  3BE3mHOTO HebOa  HEBOOPYKEHHBIM  TJAa30M € HCIOJIB30BAHHEM
KOMIBIOTEPHBIX NPUJIOKEHUH JUIS  OINpeleseHUs] TMOJOXEHUS HeOSCHbIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3/11s1 CeBEpHOI0 MOJIyLIApHsl U IPKUE 3BE3bI.

Habnronenus B Teneckon JIyHbI, MIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTUICHUI.

Du3uyecKHil MPAKTUKYM.

Crioco0b1 n3mMepeHus: GU3NIECKUX BEIWYHH C MCIIOJIF30BAHHEM aHAIOTOBBIX M IIU(PPOBBIX
W3MEPUTENBHBIX MPUOOPOB W KOMIBIOTEPHBIX JIATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHTEIIbHBIE  TIOTPEIIHOCTH  W3MepeHud  (u3mueckux BenuyuH. OIleHKa  TpaHuMIl
IIOIPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEpPEHUM, UCCICIOBAHUNA 3aBUCUMOCTEH  (DU3HUUYECKUX
BEJIMYUH, MPOBEPKa NMPEATIOKEHHBIX THIOTE3 (BBIOOp M3 pabdOT, ONMMCAHHBIX B TEMAaTHYECKUX
pasnenax «Y4eHU4EeCKUH IKCIIEPUMEHT, TabopaTopHbIe PaOOThI, MPAKTUKYM)).

O06o0maronee noBTOpeHMe.

O6oOmmenne ©  CUCTEMATH3alMs  COJEpXKaHUS — pa3lielioB  Kypca «MexaHHKay,
«MounekynsipHas (U3MKa U TEPMOJUHAMHKA», «IDJIEKTpoauHamuKay, «KoyneGaHus U BOJHBIY,
«OCHOBBI CIIENIMAIIBHOW TEOPUU OTHOCHUTEIBbHOCTHY», «KBaHTOBas ¢u3uka», «DIEMEHTHI
ACTPOHOMHUH U aCTPOPHUIUKI.

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIBHOW U
THUYECKOM cdepax JesATeNbHOCTH 4YeJNOBEKa, pojib W MeCcTOo (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HAy4HOM KapTHMHE MHpaA, 3HAYEHUE ONMCATENIbHOW, CHUCTEMaTU3UPYIOLIEH,
00BSACHUTENBHON U IPOrHOCTHYECKON (PyHKIUIM (pu3nUeckoi Teopuu, poib HU3NUECKON TEOpUHr
B (hOpMUPOBAHUH TIPEACTABICHUN O (PU3NYECKON KapTUHE MHUpPa, MECTO (PU3UUECKON KapTHHBI
MHpa B 00ILIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUN O PUPOJIE.

Me:knpeaMeTHbIe CBSI3H.

N3yuenne kypca pusuku yriay0iaéHHOTO ypoBHs B 11 Kiacce OCyIIECTBISETCS ¢ YUETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole NOHAMUA,C6AZAHHBIE C UYUEHUEM MEMO008 HAYYHO20 NOZHAHUA:
SIBJICHUE, HAy4yHbI (akT, TUmnore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TeOpwsi, HaOII0JIEeHUE,
JKCIIEPUMEHT, MOJICIIMPOBAHNUE, MOJEIIb, U3MEPEHHUE, IOTPEIIHOCTH U3MEPEHHM, U3MEPUTEIIbHbBIE
puOOpkI, IU(POBast 1abopaTOPHS.

Mamemamuka: peuieHre cucteMbl ypaBHeHHH. Tpuronomerpuueckue GyHKIMHU: CHHYC,
KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE€ TPUIOHOMETPHUYECKOE TOXKIAECTBO. Bekropsl M HX
MPOEKIIMM HAa OCHU KOOpPJMHAT, CIOKeHHE BEKTOpoB. [Ipou3BojaHBIE 37eMEHTapHBIX (DYHKIUI.
[Ipu3naku mogo6ust TPEYroILHUKOB, OMPEICICHHE TIOLIAAN TUIOCKUX GUryp u o0bEma Ted.

Buonozus: snexktpuueckue SIBICHUS B KUBOW MPUPOIE, KoJieOaTeIbHBIE JBIKEHUS B
KUBOW  MPUPOJE,  DKOJOTMYECKME  PUCKM  TpPU  IPOU3BOACTBE  DIIEKTPOIHEPTHH,
AJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYXKAIoLEeW Cpelbl, YIbTPAa3BYKOBas JIUAarHoCTHKa B
MEJIMLIUHE, ONTUYECKUE SIBJICHUS B )KUBOU MPUPO/IE.

Xumua: CTpo€HHE aTOMOB M MOJIEKYJ, KpPUCTaJUIMYECKash CTPYKTypa TBEPABIX TeT,
MEXaHHU3Mbl 00pa30BaHuUs KPUCTAJUIMUECKOHN PElIETKH, CIIEKTPAIbHBIN aHau3.

T'eozpagpua: marHuTHBIE TIONIOCA 3eMIIH, 3aJI€KU MArHUTHBIX Py, (poTochEMKa 3eMHOM
MOBEPXHOCTH, cericmorpad.

Texnonozusa: npuMeHEHNE TIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JEKTPOIBUTATEINb
SIxobu, TreHepaTOp TMEPEeMEHHOTO TOKa, WHAYKIMOHHAs T[e4yb, JHMHUU DJJIEKTpolepenad,
ANIEKTPOJABUTATENb, pajaap, paaAuONpPUEMHUK, TeENeBU30p, aHTeHHa, Tenedon, CBY-meusp,
yIbTPa3BYKOBasl JIMarHOCTHMKAa B TEXHHUKE, MPOEKIMOHHBIA ammapar, BOJOKOHHAs ONTHKA,
CoNTHeYHas 6arapesi, CIyTHUKOBbIE MPUEMHUKH, SITIEPHASE DHEPTETUKA M YKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHSL.



IUDTAHUPYEMBIE PE3VIJIbTATbI OCBOEHUA I[IPOITPAMMBI 110 ®U3UMKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Pe3yJabTAThHI OCBOCHHS yueOHOTro npeameTra «Du3nuka» JOJDKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCSI PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIeCTBa,
paciIupeHne >KU3HCHHOTO OIBITa M ONBITA JCSITEILHOCTH B IPOIIECCE PealM3allid OCHOBHBIX
HaIPaBJICHUH BOCIIUTATEIHHON JACATEILHOCTH, B TOM YHCJIC B YACTH:

rPakIaHCKOT0 BOCTIMTAHUS

e chopMHUPOBAHHOCTh TPAKIAHCKOW TO3HWIMHA OOYYAIOMIErocs KaKk aKTHBHOTO W
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

® [PUHATHE TPAJAUIUOHHBIX OOIICUETOBEUSCKAX T'YMAHUCTUICCKUX M JIEMOKPATHICCKUX
IIEHHOCTEMH;

® TOTOBHOCTHh BECTH COBMECTHYIO JCATEIHLHOCTh B HHTEPECAX IPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHONM OpraHU3aIlIH;

® yMCHHE B3aMMOJICHCTBOBATh C COIMAILHBIMA HMHCTUTYTAaMH B COOTBETCTBHU C HX
(GYHKIMSMY ¥ Ha3HAYCHUEM;

® TOTOBHOCTb K TYMAaHUTAPHOMN U BOJIOHTEPCKOM JESATEIBHOCTH.

NATPUOTHYECKOT0 BOCITUTAHMS:

e chOpPMHUPOBAHHOCTh POCCHMCKOM TPakTaHCKOHN HICHTUYHOCTH, MATPUOTU3MA,

® I[IEHHOCTHOE OTHOIIEHUE K IOCYJapCTBEHHBIM CHUMBOJIAM, TOCTHXKEHUSM POCCHMCKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

e chopMUpPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUHUECKOTO TIOBEICHUS;

® CMOCOOHOCTh OLIEHUMBAaTh CUTyallMI0 M MOPUHUMATh OCO3HAHHBIE  PEIICHHUS,
OpUEHTHUPYSICh Ha MOPAJbHO-HPAaBCTBEHHbIE HOPMBI U IICHHOCTH, B TOM 4YHCIE B
NEeSITeIbHOCTH YUYEHOTO;

® 0CO3HAHHE JUYHOTO BKJIAJa B IOCTPOCHHUE YCTONYMBOTO OYIyLIETO.

3CTETHYECKOr0 BOCIIMTAHMSA:

® DOCTETHMYECKOE OTHOUIEHHME K MHpPY, BKIIOYas HSCTETUKY HAy4yHOrO TBOPYECTBA,

MPHUCYIIETO (PU3NYECKOM HayKe.
TPYAOBOr0 BOCIIMTAHMA:

e UHTEpec K pa3nuyHbiM chepam npodecCHOHATBHON IEeSITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP OymyIIei
npodeccuu U pearn30BbIBaTh COOCTBEHHbBIC KU3HEHHBIE TUIAHBI;

® TOTOBHOCTH M CHOCOOHOCTH K OOpa30BaHMIO M CaMO00Opa30BaHUIO B 00nacTu (pu3mkKu
Ha IPOTSKEHUU BCEH KU3HHU.

IKOJIOTHYECKOr0 BOCIIMTAHUSA:

¢ c(hopMUPOBAHHOCTH SKOJOTHYECKON KyIbTYphI, OCO3HAHHE TJIO00AILHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

® T[JAaHUPOBAaHUE U OCYIIECTBICHUE NEHCTBUI B OKpYXKaIOIIEH cpefie Ha OCHOBE 3HAHUS
1[eei yCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA;

® paciiMpeHHe ONbITa MAEATEIbHOCTH HKOJOTHYECKOW HAMpaBICHHOCTH HA OCHOBE
MMEIOIIUXCS 3HAHUM TI0 (PH3HUKE.

HEHHOCTH HAYYHOI0 MO3HAHUS:



c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;
OCO3HAHHME LEHHOCTH HAyYHOH JAEATEIbHOCTH, TOTOBHOCTh B IIPOLIECCE H3YUCHHUS
(GU3UKKH  OCYIIECTBJIATH  MPOEKTHYIO U HCCIEJOBATENbCKYIO  JEATEIbHOCTD
WHAWBHYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBUSA
ba3oBble Jornveckue aelcTBUS:

CaMOCTOSTENIEHO (POPMYIMPOBATh W AKTyaIM3HPOBATh MPOOJIEMy, paccMaTpuBaTh e
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSILHOCTH, 331aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTIIKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W NIPOTUBOpPEUMS] B pPacCMaTpUBAeMbIX (PU3MUECKUX
SBJICHUAX,

pa3pabaThiBaTh TIUIAaH pEIICHHS MNpoOJeMbl ¢ Yy4ETOM aHalM3a MMEIOIINXCS
MaTCpHUaJIbHBIX U HEMAaTCPHUAJIbHBIX PECYPCOB;

BHOCHUTBE KOPPEKTUBEI B JCATCIbHOCTh, OLICHNBATE COOTBETCTBUC PE3YIbTATOB LECIIAM,
OLIEHUBATh PUCKU MOCIEACTBHI JAESITEILHOCTH;

KOOPJIMHUPOBATh M BBINOJHITH pabOTy B YCIOBUSAX pPEaTbHOr0, BUPTYAIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS,

pa3BUBaTh KPCATUBHOC MBIIIJICHUEC MIPU PCIICHUUN JKU3HCHHBIX npo6neM.

Ba3oBble ucciienoBarebCcKHe NelCTBUA

BJIQJICTh HAYYHON TEPMHHOJIOTHEH, KIIFOUEBBIMHU MOHITUSMHU U METOJaMH (hU3HIECKOM
HayKH;

BIIQJIETh HaBBIKAMU y4eOHO-HMCCIIEIOBATEIILCKOM W TPOCKTHOM JIEATENILHOCTH B
obmacti (PU3MKH, CHOCOOHOCTHIO W TOTOBHOCTHIO K CaMOCTOSITEIBHOMY ITOUCKY
METOJIOB pemeHusT 3anad (PU3MYECKOro COJCpKaHUs, TPUMEHCHHUIO DPa3TUYHBIX
METOJIOB MTO3HAHUS;

BJIQJICTh BUJAMHU JICSITEIHHOCTH 110 MOJYYCHHIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAIUH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YU4EOHBIX CHTYALUSAX, B TOM YUCIIC IPU
CO3/ITaHUHU Y4EOHBIX IPOCKTOB B 00J1aCTH (DHU3UKH;

BBISBJISATh TIPUYUHHO-CIICIICTBEHHBIC CBSI3W W aKTyalM3HpOBATh 3a/iady, BBIIBUTATH
TUMOTe3y € PpelICHUs, HaXOIUTh AapryMEHThl JUIS JIOKa3aTejlbCTBa  CBOMX
YTBEPIKJCHUH, 331aBaTh MIApAMETPhl M KPUTCPUH PEIICHHSI,

aHAJIM3UPOBATh TMOJYYCHHBIC B XOJIC PEIICHUS 3aJaud Pe3yJbTaTbl, KPUTHYCCKH
OIICHUBATh UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHECHUE B HOBBIX YCIOBHSIX;
CTaBHTh U (OPMYIUPOBATH COOCTBCHHBIC 3314l B 00Pa30BaTEIILHON JIEATEILHOCTH, B
TOM YHCJIC IPU U3yYCHUU (DUBUKH;

JIaBaTh OLICHKY HOBBIM CHTYaIUsIM, OIICHUBATh IIPHOOPETEHHBIH OTIBIT,

YMETb NEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;
yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIeH, TIpe/yIaraTh OPUTHHAIbBHbIE TOAXO0bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 332U, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BJIAJICTb HABBIKAMU  TTOJIYYCHUS I/IHq)OpMaI_II/II/I (1)I/ISI/ILICCKOFO COACpIKaHUAd U3
HCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATCIIBHO OCYIICCTBJIATL IIOUCK, aHAJIU3,
CUCTCMATU3allUI0O W HHTCPIIPETAIUIO I/IH(I)OpMaI_II/II/I Pa3jiMdYHbIX BHUIOB U (I)OpM
NIpCACTaBJICHUA,



OIICHUBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

HCIIOJIL30BAaTh CpeI[CTBa I/IH(bOpMaL[I/IOHHBIX 158 KOMMYHI/IKaI_[I/IOHHBIX TeXHOJ’IOI‘I/II;'I B
peH_ICHI/II/I KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHLIX 158 OpFaHH?;aI.[PIOHHBIX 3a1a4 C
cobmroneHneM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacCHOCTH, THUTHUEHBI,
pecypcocOepekeHnsi, MPaBOBBIX M OJTUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MYECKOTO COJIEPKAHHUA B PA3IMYHBIX (PopMmarax ¢ ydéTom
Ha3HA4YeHUS WHQPOPMALUU W MEJIEBOM ayIWTOPHUH, BBHIOMpas ONTHMAIbHYIO (opmy
HpeI[CTaBJ’IeHI/IFI 151 BI/I3yaJII/I3aIII/II/I.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

OCYIIECTBJISITH O0IIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATEILHOCTH;
pacro3HaBaTh NPCANOCBIIIKHA KOH(i)J'II/IKTHI)IX chyauHﬁ U CMATYATh KOH(l)J'II/IKTI)I;
Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIOJb30BAHUEM SI3BIKOBBIX
CpPEICTB;

MMOHUMATh U UCIOJIB30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAILHON pabOThI;
BBIOMpATh TEMATUKY M METOJIbl COBMECTHBIX JAEUCTBUN € Y4ETOM OOIIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jieHa KOJUIEKTHBA;

INpUHUMAThL LEJIN COBMECTHOU ACATCIIBHOCTH, OPraHHU30BBIBATH W KOOPAWHHUPOBATH
JNEHCTBUS TO €€ JOCTH)KCHHIO: COCTaBIIATH IUIAH JCHCTBUN, pacmpenessiTh pPoJid C
y4€TOM MHEHHMH Yy4aCTHUKOB, 00CYXAaTh Pe3yabTaThl COBMECTHON pabOTHI;

OLCHUBATh KA4YC€CTBO CBOCI0 BKJIaJa MW KaXJI0ro ydJaCTHHKa KOMAaH/Ibl B O6HIHI>1
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

npeasaraTb HOBbIE MPOEKTHI, OLEHUBATH UJIEU C MO3UIMH HOBU3HBI, OPUTMHAILHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE IOBEJACHHWE B PA3MYHBIX CUTYaIUsX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1eliCTBHS
Camoopranuszanms:

CaMOCTOSITEIPHO OCYIIECTBIISATH IMO3HABATEIBHYIO JACSITCIBHOCTh B 001aCTH (U3UKU U
ACTPOHOMHUH, BBISIBIIATH NMPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a]1a4H;
CaMOCTOSITEIPHO COCTABJIATH IUIAH PEIICHUsI PACYETHBIX M KAYECTBEHHBIX 33J1a4, IUIaH
BBITIOJTHEHHUST TIPAKTUYECKON PabOThI ¢ YUETOM HMEIOMIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JaBaTh OIEHKY HOBBIM CUTYaIIUSIM;

pacimupsATh paMKH yueOHOTO MPEeAMETa Ha OCHOBE JTMYHBIX MIPEANIOYTCHUH;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32
perieHue;

OIIEHUBATDH MPUOOPETEHHBIN OIIBIT;

CrocoOCcTBOBAaTh (OPMUPOBAHHMIO M TMPOSIBICHUIO JPYIAULHUU B OOIACTH (PHU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOHL, 3MOLMOHAJIbHBIA HHTEJJIEKT:

AaBaTb OLUCHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBLI B ACATCIBHOCTh, OICHHUBATDH
COOTBCTCTBUC PE3YJIbTATOB LECIISAM;

BJaJIETh HAaBBIKAMM IIO03HABATEIbHOM pe(I)HeKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX
JIEMCTBUI U MBICIIMTEIIbHBIX MponecCcoB, UX PE3yJjJabTaTOB U OCHOBaHHﬁ;

HCIIOJIb30BAaTh HpI/IéMBI peq)J'ICKCI/II/I AJIs1 OUCHKHU CUTYAllUH, BH60pa BCEPHOT'O PCIICHU,
YMCThb OICHUBATL PUCKU 1 CBOCBPEMCHHO NPUHUMATDH PCIICHUS 110 X CHUKCHUIO,
NPpHUHUMATL MOTHUBBI U apTYMCHTBI APYI'UX IIPU aHAJIN3C PE3YJIbTATOB ACATCIIBHOCTH,
NpUHUMAThH C66${, noHuMas CBOM HEAOCTATKH U JOCTOMHCTBA,



IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJILTATOB JEATEIBHOCTH;
MPU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B mporecce MOCTHXKEHHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI MO (DU3HKE IS
YPOBHSI cpeHero o0miero o0pa3oBaHus y 00ydJalOMIMXCsl COBEPIICHCTBYETCSI SMOLIMOHAIBHBIN
WHTEJUICKT, IPEATNOoIararoimi cpoOpMUPOBAHHOCTD:

CaMOCO3HAHHUS, BKJIIOYAIOIIETO CHOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE
COCTOSIHWE, BHJCTH HAINPaBIICHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAIBHOU Chepshl,
OBbITh YBEPEHHBIM B Ce0€;

CaMOPETYIMPOBAHUS,  BKJIIOYAIOMIETO  CAaMOKOHTPOJIb,  yYMEHHE  INPHUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJCHHE, CIOCOOHOCTh  QJANTHPOBATBCI K
OMOIMOHAJIIBHBIM U3MCHCHUAM U ITPOABJIATH FI/I6KOCTB, OLITH OTKPBITBIM HOBOMY;
BHYTPEHHEH MOTHBAIlMH, BKIIOYAIONICH CTPEMIICHHE K JOCTIDKEHHUIO IENU U YCIIEXY,
ONITUMU3M, MHUIUATHUBHOCTb, YMCHHC HeﬁCTBOBaTB, UCcxoas u3 CBOUX BO3MO)KHOCT€I\/'I;
OMIIATHH, BKIFOYAIOMIEH CITOCOOHOCTh MOHUMATh SMOIIMOHAIFHOE COCTOSIHHE JPYTHUX,
YYUTHIBATH €r0 TIPH OCYIIECTBICHWU OOMICHUS, CIIOCOOHOCTh K COYYBCTBHIO H
COTIEPEIKUBAHHIO;

COIIMAJIBHBIX HAaBBIKOB, BKJIOYAaIOIIUX CIOCOOHOCTD BBICTpanBaTb OTHOUICHUA C
JIPYTUMU JIOAbMH, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

[NPEAMETHBIE PE3VYJIbTATEI

K koHmy oOyuenust B 10 knacce npenMeTHBIE Pe3yabTaThl Ha YriayOJIEHHOM YPOBHE TOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

MMOHUMATh pPOJIb (U3UKH B OSKOHOMHUYECKOW, TEXHOJIOTHYECKOH, DKOJOTHYECCKOM,
COLIMANIFHOM M ATHYECKOU cdepax AEsITeNbHOCTH YeJOBEKa, POJib U MECTO (DM3UKH B
COBPEMEHHOU HAay4HOU KapTHHE MHpa, 3HA4YCHUE OIMCATENIBHOM,
CHUCTEMAaTHU3UPYIOIIEH, OOBICHUTEIBHON M MPOTHOCTUYECKOW (GYHKIMN (pu3nyeckon
TEOPUU — MEXAHUKHU, MOJIEKYJISAPHOU (U3MKU U TEPMOJUHAMHKH, POJib (PU3MUECKOU
Teopuu B GOPMUPOBAHUHU MIPEJICTABICHUN O PU3NYECKOM KapTUHE MHPA;

pas3nuyath yCIOBUS TNPUMEHUMOCTH Mojened (U3WYecKuX Tea U IPOLECCOB
(sBHeHMIT): MHEpIMAIbHAS cUcTeMa OTcuéTa, abCONIOTHO TBEPAOE TEJN0, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE [BHKEHHE, CBOOOJHOE TMaJieHue, aOCOJIOTHO YIpyras
negopmarusi, aOCOMOTHO YNpPyroe U abCOJIIOTHO HEYIPYroe CTOJIKHOBEHHUS, MOJEIU
ra3a, KUJIKOCTH U TBEPAOTO (KPUCTAIUIMUECKOTO) Teja, MACANbHBIM Ta3, TOUYCYHBIN
3apsif, OJHOPOIHOE AIEKTPUUECKOE T0JIE;

paznuyath yciaoBHs (TpaHUIbl, 00JacTH) MNPUMEHUMOCTH (DU3HUECKUX 3aKOHOB,
MOHUMATh BceoOlmui XapakTep (GyHIaMEHTAIbHBIX 3aKOHOB M OTPaHHUYEHHOCTH
WCII0JIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh M OOBACHATh MEXAHUYECKUE TPOIECCHl U SIBICHUS, HCHOJIb3YS
OCHOBHBIE TOJIOKEHHSI M 3aKOHbl MEXaHUKU (OTHOCHTEIBHOCTh MEXaHHYECKOTO
IBUKEHHS, QOpPMYNbl KMHEMaTUKU PAaBHOYCKOPEHHOTO IBHKEHHs, MPeoOpa3oBaHUs
lanuness anms  CKOpocTH M TepeMelIeHHs, 3akoHbl HbIOTOHA, TPHUHIMUII
OTHOCHUTENBHOCTH [anuies, 3aKOH BCEMHUPHOTO TSTOTEHUs, 3aKOHbl COXpaHEHUs
UMITyIbCA M MEXaHWYEeCKOW DJHEpPruu, CBs3b paboOThl CUJIBI C HW3MEHEHUEM
MEXaHUYECKON DJHEpPruH, YyCIOBUS paBHOBeCHS TBEPIOrO Tela), NpPHU OTOM
WCIIOJb30BATh ~ MAaTEMaTHYE€CKOE  BBIPAKEHUE 3aKOHOB, YKa3blBaThb  YCJIOBUSA
MPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB: IIpeoOpa3zoBanuii ["anumes, BTOpOTo U TPEThEro
3aKk0HOB HbIOTOHA, 3aKOHOB COXpPAaHEHMs UMITYJIbCAa U MEXAaHMYECKOW SHEPIruu, 3aKOHA
BCEMUPHOTO TSATOTEHUS;



aHAJM3UPOBATh U OOBACHATH TEIUIOBBIE NMPOLECCH U SBJICHUS, UCHOJb3Ysd OCHOBHBIC
nosiokeHust MKT © 3akoHBI MOJNEKYJISAPHOW (HU3MKHM M TEPMOJMHAMUKH (CBS3b
JTABJICHUS UJICAJIBHOTO ra3a CoO CPEAHEN KUHETUYECKON SHEPrue TeIIOBOrO JBHKECHUS
U KOHIICHTpalMel €ero MOJEKYJ, CBi3b TEMIIEpaTypbl BEIIECTBA CO CPEIHEU
KMHETUYECKOM JHEPrUed TEIUIOBOIO [JBHMKECHUS €r0 4YacTHll, CBA3b JaBJICHUS
HJICAIBHOTO Ta3a € KOHILEHTpAaUMEW MOJEKYJ M €ro TeMIIepaTypou, YypaBHEHHE
MenneneeBa—Knanelipona, IepBbld 3aKOH TEPMOJUHAMHUKH, 3aKOH COXpaHEHUs
SHEPrud B TEIUIOBBIX MpoOlleccax), IMpPU OTOM HCIOJIb30BATh MaTEMaTHYECKOe
BBIpQ)KEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS IPUMEHHMMOCTH ypaBHeHHs MenpeneeBa—
Knaneiipona;

AQHAJIM3UPOBATh M OOBSACHATH DJIEKTPUYECKHUE SIBICHUS, MCIOJIb3ysd OCHOBHbIE
MOJIOKEHUSI M 3aKOHBI AIEKTPOAMHAMUKH (3aKOH COXpaHEHHs JIEKTPUUYECKOTOo 3apsja,
3akoH  KynoHa, NOTEHIMANBHOCTh  AIEKTPOCTATHYECKOIO  IOJIA,  IPHUHIMII
CYIIEPIIO3UIMHU DJIEKTPUYECKHUX IOJIEH, NPU ITOM YyKa3blBas YCJIOBHS NPUMEHHMOCTH
3akoHa KynoHa, a Takke MpakTUYECKH BaKHbIE COOTHOILIEHHSA: 3akoHbl Oma s
Y4acTKa LENU U JUIs 3aMKHYTOM JIEKTPUYECKOM 1ienH, 3akoH /[xoynsa—JIeHna, npasuia
Kupxroda, 3akonsr @apasest 1yist S7IE€KTPOIH3a);

OTHCHIBATh (PU3HUECKUE MPOLIECCHl U SIBJICHMSI, UCIIOJIb3YSl BETUYMHBI: MepeMelleHue,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIa, MOMEHT CHJIbI, TaBJICHUE,
MOTEHIIMATbHAS DHEPrus, KUHETHYeCKas SHEeprusi, MexXaHudeckas SHeprusi, padora
CWJIBI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TSDKECTH, CHJIa YHOPYrOCTH, CHJIA
TPEHUsI, MOIITHOCTbh, DHEPTHUS B3aUMOJACUCTBUS Tela ¢ 3eMiIE BOMM3U €€ TTOBEPXHOCTH,
SHeprusi ynpyrod paeopmanuu MNpPYKUHBI, KOJIMYECTBO TEIUIOTH, aOCOJIIOTHAs
TemIeparypa Teia, paboTa B TEpMOJMHAMUKE, BHYTPEHHSS SHEPrus HJI€aIbHOTO
OJIHOATOMHOTOTa3a, paboTa HAeaIbHOrO raza, OTHOCUTENIbHAas BIIAXKHOCTh BO3yXa,
KII[I waeanbHOro TEMJIOBOTO MABUTATENSA; AJIEKTPUUYECKOE TI0JIe, HANPSHKEHHOCTH
ANEKTPUYECKOTO IMOJIsl, HAMPSKEHHOCTh IMOJISI TOYEUHOIO 3apsifa WINA 3apsKEHHOIO
mapa B BaKyyMe€ U B JIUAJIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATUYECKOrO IOJIsI, pa3HOCTh
IMOTEHIMAJIOB, JJIEKTPOJBIKYIIAs CHJIA, CHJA TOKA, HAINpPSHKEHUE, MOIIHOCTh TOKAa,
JNEKTpUYEcKasi €MKOCTh IUIOCKOTO KOHJIEHCATOpPa, CONPOTUBIEHUE Y4YacTKa LIENH C
MOCJENAOBATEbHBIM M NApaJUICbHBIM ~ COCAVMHEHUEM  PE3UCTOPOB,  SHEPIHUs
3NEKTPUUECKOTO IOJIsI KOHACHCATOPa,;

OOBSACHATH OCOOCHHOCTH TpPOTEKaHWs (U3NYECKUX  SBJICHUNH: MEXaHHYECKOe
JIBUKEHHUE, TEIUIOBOE JBWKEHUWE YACTHUIl BEIIECTBA, TEILIOBOE PpPaBHOBECHE,
OpoyHOBCKOE JBMKeHHe, Tuddy3usi, UCTIapeHne, KUIIEHUEe U KOHICHCAIUs, TUIaBlICHUuE
W KpUCTAUIM3alUs, HAOpPaBICHHOCTh  TEIUIONEpENaud,  AJIEKTpU3auus  Ted,
SKBUIIOTEHI[MAIBHOCTb IOBEPXHOCTH 3apsKEHHOTO MMPOBOIHUKA;

MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (DHM3MUECKOW BEIMUYUHBI OT APYroil ¢
WCIIOJb30BAHUEM IMPSAMBIX HM3MEPEHUM, MpPU HSTOM KOHCTPYMPOBATh YCTAaHOBKY,
(ukcupoBaTh pe3yibTaThl MOJYYCHHONW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
rpadukoB ¢ y4€TOM aOCOJIOTHBIX MOTPEIIHOCTeW HM3MEpPEHUH, AenaTh BBIBOJBI IO
pe3ynbTaTaM UCCIeI0BaHUs;

MPOBOJUTh KOCBEHHBIE H3MEpEeHUs (U3NYECKUX BEIUYUH, TMPH HITOM BBIOMpATH
ONTUMANBHBIA METOJ H3MEPEeHUs, OICHUBAaTh AaOCONIOTHBIE W OTHOCUTEIbHBIE
MOTPEITHOCTH NPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

MPOBOJIUTH  ONBITHI IO MPOBEPKE NPEAJIOKEHHOW TUIOTE3bl:  IUIAHUPOBATH
OKCMEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIBHYIO  YCTaHOBKY,  aHaJIM3UPOBAThH
IIOJIy4YEHHBIE PE3YJIBTAThl U JENIaTh BBIBOJ O CTATYyCE MPEIOKEHHON THIIOTE3BI;
coOmoaTh npaBuiia 0€30MacHOrO TpyAa MpPU MPOBEJCHUU HCCIEIOBAaHUNA B PaMKax
y4eOHOTO SKCIEpPUMEHTa, MPAaKTUKyMa M Y4eOHO-MCCIIE0BATENIbCKOM W MPOEKTHOM



JEATEIbHOCTH C HWCIOJB30BAHUEM H3MEPHUTEIbHBIX YCTPOHUCTB M JIAOOPATOPHOTO
000pyIOBaHNUS;

pemiate pacy€THBIE 3aJayd C SBHO 3aJIaHHOM W HESBHO 3aJaHHOW (PU3UYCCKOM
MOJIeIbIO: HAa OCHOBAaHUHM aHaJM3a YCIOBUS OOOCHOBBIBATH BHIOOpP (U3HUECKON
MOJIeNIM, OTBEYAIOUIeH TpeOOBaHUSAM 3a/aud, NPUMEHSTH (OPMYNbI, 3aKOHBI,
3aKOHOMEPHOCTH ¥  TIOCTYJaThl (PM3MYECKUX TEOpUH TPH  HCIOJIB30BAHUU
MaTeMaTHYEeCKUX METOJIOB pEIICHUs 3a7ad, NPOBOIWTH pPACYETHl HAa OCHOBAHHUHU
UMEIOIINXCA JaHHBIX, aAHAJTU3UPOBATh pPE3YJIbTaThl M KOPPEKTUPOBATH METOJIBI
perieHus ¢ y4€TOM MOTy4eHHBIX PEe3YyJIbTaTOB;

pemaTh Ka4eCTBEHHBIE 33aauH, TPeOyIoImre MPUMEHEHHs 3HAaHUHA U3 Pa3HbBIX Pa3/ieioB
Kypca (H3UKH, a TaKKe WHTErpallid 3HAaHUH W3 JPYrHX NPEAMETOB €CTECTBEHHO-
HAyYHOTO IHKJIA: BBICTPAMBATHh JIOTMYECKYIO IEMOYKY PACCYXJCHHU C ONOpod Ha
M3yYeHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U (PH3UYECKUE SIBIICHUS;

WCTIOTH30BATh TEOPETUYECKHE 3HAHUS TSI OOBSICHEHHS OCHOBHBIX MPUHIIUTIOB pabOTHI
M3MEPHUTEIBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIIOTHIECKUX MPOIECCOB;
MPUBOANTH TPUMEPHI BKIIaJa POCCHICKUX U 3apYOEKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE TPOIIECCOB OKPYKAIOIIETO MHpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHaM3UPOBaTh W  OICHUBATh TIOCIEACTBHS OBITOBOH W  IMPOW3BOJICTBEHHOMN
NeITEeTPHOCTH 4YeJIOBEeKa, CBSA3aHHOW C (HU3MUECKHMMH IPOIECCaMHU, C TO3HIINN
9KOJIOTMYECKOMN 0€301acHOCTH, MpeCTaBICHAN 0 panroHaTEHOM
MIPHUPOJIOTIONF30BAHUN, a TAaKKE Pa3yMHOM HCIOJIB30BAHUU JIOCTH)KCHUH HAyKd |
TEXHOJIOT U JUTsl TalbHEeHIero pa3BUTHS Y€JI0BEUECKOT0 00IIECTBa;

MIPUMEHSTH Pa3JIMYHbIE CIIOCOOBI pabOThl ¢ HHMOPMAIHEH (HU3UIECKOTO COACPKAHUS C
HCIOJIb30BAHUEM  COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJOTHUH, TpU ITOM
HCIOJIb30BaTh  COBPEMEHHbIE  HMH(OpPMALIMOHHBIE  TEXHOJOTMH  JUIsl  TIOMCKa,
nepepaboTK H TPEAbSBICHUS YYeOHOWM M HAay4dHO-TIOMYJIApHOW WHMOpMAIUH,
CTPYKTYPUPOBAHHUS W HHTEpHpeTaluud HHPOpPMALUU, TOJYYCHHONW U3 pPa3IUYHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIydYaeMyto HH()OpPMAIUIO U OLIEHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUI, TaKk M Ha OCHOBE aHaIu3a
HCTOYHHUKA HH(OpMaLNY;

MPOSIBJIATh OpPraHU3AlMOHHBIE U  [O3HABATEJIbHBIE YMEHHUS CaMOCTOSTEIBHOTO
MpUOOpETEeHUsT HOBBIX 3HAHWM B MPOLIECCE BBIMIOJHEHUS MPOEKTHBIX M Yy4eOHO-
HCCIIEeIOBATENIbCKUX padoT;

paboTaTh B Ipylme C HCHOJHEHHUEM Pa3IMYHbIX COIMANBHBIX pOJIeH, MJIaHUPOBATH
paboTy Tpymmbl, palUOHAIBHO paCHpelNeNsiTh IeSITeNbHOCTh B HECTaHJAPTHBIX
CUTYaIUsIX, aIeKBaTHO OLICHUBATh BKJIAJ KaXXIOTO M3 YYaCTHUKOB TPYIIILI B PEIICHUE
paccMaTrpuBaeMoil mpoOIeMbl;

MpOSIBIIATh MOTHBAlMIO K Oyaymieid npoQecCHOHAIBHON  NEATENbHOCTH IO
CHEIHATBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOQUIIs.

K xonuy obyuenust BI1 knacce npenMeTHbIE pe3ynbTaThl Ha YriyOlIEHHOM YPOBHE JIOJIKHBI
oTpakaTb c(GOPMUPOBAHHOCTD y OOyUAIOIUXCS YMEHHUI:

MOHMMAaTh pOJb (U3UKK B SKOHOMHYECKOH, TEXHOJIOTMYECKOH, COLMaNbHON H
TUYECKOU cdepax AesTeIbHOCTH YeNIOBeKa, POjb U MECTO (M3UKH B COBPEMEHHOMN
Hay4HOU KapTUHE MUpPA, POJIb ACTPOHOMUU B MPAKTUYECKOU AEATEILHOCTH YEJIOBEKA U
JAIbHEHIIEM  HAYyYHO-TEXHUYECKOM  Pa3BUTHM,  3HAYCHUE  OIMCATEIbHOM,
cHUCTEeMaTH3UPYIOLIe, OOBSICHUTENBHOW M MPOTHOCTUYECKOM (DyHKIMH (u3ndecKoi
TEOPUU — DJIEKTPOJAMHAMHUKH, CIELUAIBHOW TEOPUH OTHOCUTEIIBHOCTH, KBAaHTOBOU
¢bu3uky, poab GU3NUECKON Teopuu B (GOPMHUPOBAHUM MPEJCTABICHUN O (hU3NUYECKOMN



KapTHHE MHpa, MECTO (HU3MUECKOW KapTUHBI MHUpPa B OOLIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX IIPEACTABICHUI O IPUPOJIE;

pa3nuyath yCJIOBHS TNPUMEHUMOCTH MoOJeield (U3MYecKMX Ten U IPOLIECCOB
(sBNEHMI): OJHOPOJHOE DJIEKTPUYECKOE M  OJHOPOJHOE MAarHUTHOE  IIOJIf,
rapMOHUYECKHE KOJICOAHUs, MATEMaTHUECKUH MAasTHUK, WJCAbHBIA MPYKUHHBINA
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UJCAIbHBIN KOoeOaTeIbHbIN KOHTYpP, TOHKas JIMH3A,
MoJiesiel aToMa, aTOMHOTI'O Ipa ¥ KBAHTOBOM MOJIEIN CBETA;

paznuyath yciuoBHS (TpaHUIBI, OO0JACTH) TPUMEHUMOCTH (DU3HUYSCKUX 3aKOHOB,
[IOHMMAaTh BCEOOLIMI XapakTep (QYHIAMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTb
HCI0JIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHMS, HCHOJb3Ys
OCHOBHBbIE TOJIOXKEHHS M 3aKOHBbl JJIEKTPOJAMHAMUKHM M CIELUAIbHON TEOpUU
OTHOCHUTEJIbHOCTH (3aKOH COXpPaHEHUs 3JIEKTPUYECKOTO 3apsia, cujia Amrepa, cuia
JlopeHila, 3aKOH SJEKTPOMArHUTHOW WHAYKIHMH, mpaBwio Jlenma, cBss3p JJC
CAaMOMHJIYKIIMM B D3JIEMEHTE 3JIEKTPUYECKOMN 1LIENMU CO CKOPOCThIO HM3MEHEHHUS CHJIbI
TOKa, MMOCTYJIAThl CIEMATIbHON TEOPUN OTHOCUTENLHOCTH DWHIITEHA);
aHAJIN3UPOBATH U OOBSACHATH KBAHTOBBIE MIPOLIECCH] U SIBJICHUS, UCIIOIb3Ys MOJOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHe OWHIITEWHa A GoTodddexra, MepBblii U BTOPOH
noctynaTel bopa, IpUHIMI COOTHOIIEHHUS HeompeaenéHHocTel [ eisendepra, 3aKOHbBI
COXPAaHEHHUS 3apsI0BOTO M MAacCOBOTO YHCEN U SHEPrUU B AJEPHBIX pEaKIUsiX, 3aKOH
PaIMoOaKTHBHOTO pacraja);

OTHCHIBATh (PU3MUECKUE MPOIIECCHI U SIBJICHHUS, UCIOJIb3YS BETUYUHBI: HAMPSKEHHOCTh
AIIEKTPUYECKOTO  MOJIA, TMOTEHIMal  BJEKTPOCTaTUYECKOro  MOJs,  Pa3HOCThb
MMOTEHIMAJIOB, 3JEKTPOABMKYIIAS CHWJIA, WHAYKIUS MAarHUTHOTO TOJI, MarHUTHBIA
IIOTOK, cujaa AmIepa, WHIYKTUBHOCTb, AJIEKTPOJBMKYILAs CHJIA CAMOWHAYKIIHH,
SHEPrysi MArHUTHOTO MOJISI MTPOBOJIHUKA C TOKOM, PEJSITUBUCTCKUI HMMITYJIBC, MOJIHAS
SHEprusi, SHEPrusi MOKOsl CBOOOIHOM YaCTHUILIBI, SHEPTHSI U UMITYJIbC (OTOHA, MACCOBOE
YHUCIIO U 3aps] A1ipa, SHEPTUs CBSA3M SApa;

OOBSCHATH OCOOECHHOCTH TIPOTCKAHUS (PU3UUYECKUX SIBJICHHM: DJICKTPOMAarHUTHAS
WHIYKIHS, CAMOUHIYKIIHS, pe30HaHC, HHTEp(epeHIUs BOJIH, TUGPaKIKs, TUCIEPCUs,
MOJIHOE BHYTpPEHHEE OoTpakeHue, Gorolnekrpuueckuii 3gdekt (pororddexr), anbda-
n Oera-pacmazpl  sAep, raMMa-usiaydeHue snaep, (GU3NYECKUe  MPUHLHUIIBI
CHEKTPaJILHOTO aHau3a U paboThI J1a3epa;

OIPENENATh HaIPaBJICHUE MHAYKIMU MarHUTHOTO IOJS IPOBOJHUKA C TOKOM, CHJIbI
Awmnepa u cuisl JlopeHua;

CTpOUTh M300pakeHHE, CO3/7aBaeMOE€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pacCUUTBIBATh €r0 XapaKTePUCTUKH;

MIPUMEHATh OCHOBOIIOJAraloIIue aCTPOHOMUYECKUE MOHATUS, TEOPUU U 3AKOHBI JIf
aHaiM3a U OOBACHEHUs (UINYECKUX MPOIECCOB, MPOUCXOIANIMX B 3BE3MAX, B
3BE3MHBIX CHUCTEMaxX, B MEXKIaJaKTUYeCKOW Cpele; MBIKEHUS HEOECHBIX Tell,
JBOJIIOLIMH 3BE3 1 BeeneHHOMH;

MIPOBOJIUTH MCCIIEJOBAHUE 3aBUCHUMOCTEH (U3UUECKUX BEJIUYMH C HCIIOJIb30BAaHHEM
MPSIMBIX U3MEPEHH, IPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YIbTATHI
MOJIyU€HHON 3aBUCHUMOCTH (U3MYECKMX BEIMYMH B BHAE TpaduKoOB C y4&TOM
aOCONIOTHBIX ~TOTPEIIHOCTe HM3MEPEeHWM, [leNnaTh BBIBOABI IO  pe3yabTaTam
HCCIIEI0OBAHUS;

MPOBOJUTh KOCBEHHBIE H3MEpEeHUS (UINYECKUX BEIUYUH, TMPH HITOM BBIOMpATH
ONTUMANBHBIA METOJ M3MEPEHHs, OICHUBAaTh AaOCONIOTHBIE W OTHOCUTEIHHBIE
MOTPELTHOCTH NPSIMBIX M KOCBEHHBIX U3MEPEHUIA;



MPOBOJIUTH  OMBITHI [0 TMPOBEPKE MPEHJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH
OKCIEPUMEHT,  COOMpaTh  AKCIEPUMEHTAIbHYIO  YCTaHOBKY,  aHaJIM3HPOBAThH
IIOJIyYEHHBIE PE3YJbTAThl U JIEJIaTh BBIBOJ O CTATYyCE MPEI0KEHHON TUIIOTESBI;
ONHUCBIBATh METO/IbI MOJYYEHHUsI HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

coOmoaTh npaBmia 0€30MacHOTO TPyAa MPH MPOBEICHUU HMCCICIOBAHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, NPAaKTUKyMa M Y4eOHO-MCCIIEOBATENLCKOM W TPOEKTHOM
JEATEIbHOCTH C HWCIOJB30BAHUEM H3MEPHUTEIBHBIX YCTPOHUCTB M JIaOOPAaTOPHOTO
000py/I0OBaHNUS;

pemath pacu€THhIE 3aJaud C SBHO 3aJaHHONM M HEABHO 3aJlaHHON (PU3HUYECKOM
MOJICTIbIO: HAa OCHOBAaHHM aHajW3a YCIOBUS BHIOMpAaTh (DU3HYECKHE MOMICIH,
OTBeYarol[re TPeOOBAHUSIM 3a/1a4H, IPUMEHATH GOPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTH U
MOCTYNIaThl (U3NYECKUX TEOpUH MpPH MCMOJIb30BAaHUM MAaTeMaTHYECKHX METOJI0B
pelieHus 3ajady, MpPOBOAUTH pacu€Thl Ha OCHOBAaHMM HMMEIOIIMUXCS JAaHHBIX,
aHAJIM3UPOBATh pE3yJAbTaThl M KOPPEKTUPOBATh METOJIbl pEHIeHUs C Y4ETOM
MIOJIyYE€HHBIX PE3yJbTaTOB;

pelaTh Ka4eCTBEHHbIE 3a/1aul, TpeOyIoIIe IPUMEHEHUsI 3HaHUM U3 pa3HbIX pa3/IesioB
Kypca (pU3MKH, a TaKKe WHTErpaluy 3HaAHWM W3 JIPYTHX HpPEeIMETOB €CTEeCTBEHHO-
HAy4YHOTO IHMKJA: BBICTPAMBATH JIOTHYECKYIO WEMOYKY PACCYKICHUH C OMOpPOd Ha
W3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBICHHUS;

HCI0JIb30BAaTh TEOPETUYECKUE 3HAHUS /ISl 0OBSICHEHUS! OCHOBHBIX MPUHIIUIIOB Pa0OTHI
M3MEPUTENBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOIUTH IPUMEPHI BKJIAJIa POCCUMCKUX U 3aPYOCKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HaykH, B OOBSCHEHHE IPOIECCOB OKPYXKAIOLIEr0 MHpAa, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHH;

aHAJIM3UpPOBAaTh U  OLIGHUBATh TMOCJIEICTBUS OBITOBO U  MPOU3BOACTBEHHOMN
NEesITeIbHOCTH YeJIOBEKa, CBSI3aHHOW ¢ (PU3MYECKUMH TMpolleccaMu, C TMO3UIMN
3KOJIOTUYECKOUN 0€30TacHOCTH, MpeICTaBICHUI 0 palMoOHATIBHOM
MIPUPOJIOTNIOJIb30BAaHUH, 4 TAKXKE Pa3yMHOM HCIIOJIb30BAHUUA JOCTWKEHHU HAyKH U
TEXHOJIOT U JUTsl TalbHEeHIero pa3BUTHS YEJI0BEUECKOTo 00IIeCTBa;

MPUMEHSTH pa3InyHble COCOObI PaboTHI ¢ HH(pOopMaLKel (U3NIecKoro coepKaHus ¢
HCIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHUH, TMpU  ITOM
HCIOJIb30BaTh  COBPEMEHHbIE  HMH(OpPMALIMOHHBIE  TEXHOJOTMH ISl TOMCKa,
nepepaboTKu U TMpeAbABIICHUs Y4eOHONW U HAyYHO-TIOMYISpHOW HHGOpMAaIy,
CTPYKTYPUPOBAHHUS W MHTEpPHpEeTalud HHPOpPMALMH, MOJYYECHHOW U3 Pa3IUYHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyl0 HH(DOPMAILIUIO U OLIEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK M Ha OCHOBE aHaIu3a
HCTOYHUKA WH(pOpMaLNY;

MpOSIBIATh OPraHU3ALMOHHBIE M  II03HABATEIbHBIE YMEHHUS CaMOCTOSITEIBHOTO
MpUOOpETEeHUsT HOBBIX 3HAHMA B MPOIECCE BBIMOJHEHUS MPOCKTHBIX U y4eOHO-
HCCIIEeIOBATENIbCKUX padoT;

paboTaTh B Ipylne C HCIOJHEHHUEM Pa3MYHbIX COIMANBHBIX pOJIeH, TIaHUPOBAThH
paboTy TpyMmIbl, palUOHAIBHO paCHpeNeNsiTh IesITeNbHOCTh B HECTaHJAPTHBIX
CUTYyallMsIX, aJICKBATHO OLICHMBAThH BKJIAJ KaXJOrO M3 YYACTHUKOB I'PYIIIbI B pELICHUE
paccMaTtpuBaeMoil mpoOIeMbl;

MpOSIBIIATh MOTHBAlMIO K Oyaymieid mnpodeccCHOHAIbHON  NeATeNbHOCTH  TI0
CHEIHATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOQUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnuecTBo 4acoB
Ne HanMeHoBanHe PA3EIOB B TeM NPOCPAMMbI Kontpoabmbre IpakTiueckue JuekTpoHHble (UG poBbIe) 00pa3oBaTelbHbIE
n/n Bcero pecypcbl
padoThI padoThI

Pa3znen 1.HAYUHBIN METO/I TIO3HAHMUS ITPUPO/IbI
1.1 | HayuHblil METOJ] TO3HAHUS TPUPOIBI 6 bubnunoreka LIOK https://m.edsoo.ru/7f41bf72

Hroro mo pazueny 6

Paznen 2.MEXAHUKA
2.1 | Kunemaruka 10 1 bubmuoreka IIOK https://m.edsoo.ru/7f41bf72
2.2 | Jlunamwuka 10 bubmuoreka [IOK https://m.edsoo.ru/7f41bf72
2.3 | Craruka TBEpPIOTO Tena 5 1 bubmuoreka IIOK https://m.edsoo.ru/7f41bf72
2.4 | 3aKkoHBI COXpPAaHCHHUS B MEXaHHUKE 10 1 bubnunoreka [IOK https://m.edsoo.ru/7f41bf72

Hroro mo pazueny 35

Paznea 3.MOJIEKYJIAPHAS ®U3UKA U TEPMO/IMHAMUNKA
3.1 | OcCHOBBI MOJICKYISIPHOKHHETUYECKON TEOPUHT 15 1 bubmuoreka IIOK https://m.edsoo.ru/7f41bf72
3.2 | Tepmoaunamuka.TermioBsle MaTHHBI 20 1 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
33 | /ATPerarHele COCTOAHMS BemecTsa. Pasobie 14 1 Bubmuorexa LIOK https://m.eds00.ru/7f41bf72

ePEX0/Ibl

Hroro mo pazgeny 49

Pasznena 4.9JIEKTPOANHAMMUKA
4.1 | DeKTpHUYECKOE IMOJIe 24 1 bubnuoreka IIOK https://m.edsoo.ru/7f41bf72
4.2 | TIoCTOSIHHBIN DIIEKTPUYCCKHUI TOK 24 1 bubaunorexa IIOK https://m.edsoo.ru/7f41bf72
4.3 | Toku B pa3IU4YHBIX cpeliax 6 bubaunorexa IIOK https://m.edsoo.ru/7f41bf72

Utoro no pazneny 54

Pazaen 5. PU3UYECKHI TIPAKTUKYM
51| Owusnueckuil NPaKTUKyM 16 1 16 bubmuorexa LIOK https://m.edsoo.ru/7f41bf72

Hroro no paszneny 16

PeszepBHOe Bpems 10

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 9 16
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11 KJIACC

KoaudecTBO 9acoB

Ne | HaummeHoBaHMe pa3ae/iOB M TeM DJIeKTpOHHbIe (LN (POBbHIE)
n/n | NpPOrpaMMbl Bcero Kontpoabubre | pakTieckie oOpa3oBaTebHbIE PECYpPChI
padoThI padoThI
Paznen 1.2JIEKTPOJIMHAMUKA
1.1 | MaruuTHOE 1oJIe 14 bubmmorexa LIOK https://m.edsoo.ru/7f41c97¢c
1.2 | DnekTpoMarHUTHAs WHIYKIUS 13 1 bubnunorexa [IOK https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 27
Paznen 2.KOJIEBAHUSA U BOJIHBI
2.1 | Mexanuueckue KojaeOaHus 10 bubmmoreka LIOK https://m.edsoo.ru/7f41c97¢c
2.2 | DueKTpOMarHuTHbIC KoJeOaHus 15 bubnunorexa [IOK https://m.edsoo.ru/7f41c97c
23 MexaHu4ecKHe U 3JeKTPOMarHiTHbIC 10 1 bubnunorexa [IOK https://m.edsoo.ru/7f41c97c
BOJIHBI
2.4 | Omnrmka 25 1 bubmmoreka LIOK https://m.edsoo.ru/7f41c97¢c
Hroro mo pazgeny 60

Pasgen 3.0CHOBBI CIEITUAJIbHOM TEOPUHA OTHOCHUTEJIBHOCTH

3.1 | Ocuoss CTO 5 1 bubmmoreka LIOK https://m.edsoo.ru/7f41¢c97¢c
Hroro mo pazgeny 5
Paznea 4. KBAHTOBASI ®PU3UKA
4.1 | KopmycKy/sipHO-BOJHOBOMU JTyaan3M 15 bubnunorexa [IOK https://m.edsoo.ru/7f41c97c
4.2 | ®wusuka aroma 5 bubnuoreka IIOK https://m.edsoo.ru/7f41c97c
43 ®dwu3urka aTOMHOTO Spa U 3JIEMEHTapHBIX 5 bubaunorexa IIOK https://m.edsoo.ru/7f41c97c
JACTHII
Utoro no pazneny 25

Pa3pea S.OJIEMEHTBI ACTPOHOMHUU 1 ACTPOPU3UKH

5.1 ‘ DJeMEeHTBI aCTPOHOMHH M aCTPO(DUUKH 12 ‘ ‘ bubmmorexa LIOK https://m.edsoo.ru/7f41c97c
Hroro no paszneny 12
Pa3znen 6.OPU3UNUYECKHNA TIPAKTUKYM

6.1 ‘ duznyeckuii IPaKTUKYM 16 ’ ‘ 16 ‘ bu6muoreka IIOK https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

16

Pa3nea 7.0bOBINAIOIIEE IOBTOPEHUE

Cucremarusanus 1 00001IeHAE
71 | TIPEIMETHOTO COJIEPIKANNS U OIbITA

N 15 bubmmorexa LIOK https://m.edsoo.ru/7f41c97¢c
NeATeIbHOCTH, TPUOOPETEHHOTO TPU
u3ydeHuu Kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME



https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KosnuecTBo Jara DJIeKTPOHHBIE HU(pOBbIe 00pa3oBaTebHbIE
Ne 4acoB U3y4YeHHust pecypchbl

Tema ypoka
n/n Konrpons Hpakr | man | ¢akr
Hble paboTHI |  paboThI

Bcero

dusuka — pyHIaMEeHTAIbHAS HAyKa bubnunoreka LIOK https://m.edsoo.ru/ff0c32e2

0 TIpUpoJie

1 04.09

Hayunblit MeTO1 TO3HAHUS U https://resh.edu.ru/subject/lesson/5894/main/90075/
2 METO/1bI HCCIIeI0BaHUs (PU3UUECKUX 1 04.09
SIBIICHUI

DKCIEepUMEHT U TEOPHsI B TIPOIiecce https://resh.edu.ru/subject/lesson/5894/train/90077/
3 no3HaHus npupoasl. Habmonenne 1 06.09
U DKCIIEPUMEHT B (hU3HKe

4 Crioco0bl m3MepeHust GU3NIECKIX https://resh.edu.ru/subject/lesson/5894/control/1/

BCINYNH

1 08.09

AOGCONIOTHAA U OTHOCHUTEIBHAS https://resh.edu.ru/subject/lesson/5894/conspect/90070/
5 MOTPEITHOCTH U3MEPEHUI 1 08.09
(DMBUYECKUX BEITMYHUH

MoaenupoBanue B pusuke. Pojb u bubmuoreka IOK https://m.edsoo.ru/ff0c33e6
MecTo (U3UKU B POPMUPOBAHUHT
COBPEMEHHOM HAyYHOU KapTHUHBI
MUpa, B IPAKTHUYECKOU
JeATesIbHOCTH Jtojiei. CtapToBast
JMArHOCTHKA

1 11.09

MexaHnueckoe IBHKEHUE. bubmoreka LIOK https://m.edsoo.ru/ff0c3508
Cucrema orcyera.
7 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 11.09
nBwkenus. [Ipsimast u oOpaTHast
3a/1a4d MEXaHUKU

Paanyc-BekTop MaTepHanbHOR bubmmnoteka LIOK https://m.edsoo.ru/ff0c3508
8 TOYKH, €r0 ITPOEKIIUH Ha OCU 1 13.09
KoopauHaT. TpaekTopusi.
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Ilepememienue. Cxopocts. Mx
MIPOEKIIUH Ha OCH KOOPJMHAT

PaBHOMEpHOE NIPAMOJIMHEWHOE
nekenue. ['paduueckoe onvcanue
PaBHOMEPHOTO MPSIMOJIMHEHHOTO
JBYKEHUS

15.09

bubmmoreka LIOK https://m.edsoo.ru/ff0c3620

10

CrnosxeHue nepeMenieHnii u
ckopoctei. Pemenue 3agau

15.09

https://resh.edu.ru/subject/lesson/6287/main/46891/

11

HepaBHoMepHOE nBMKEHME.
MrHoBeHHast CKOPOCTb.
Yckopenue. [IpsamonuneitHoe
JBUKEHHE C TIOCTOSTHHBIM
YCKOPEHUEM

18.09

bubmmoreka LIOK https://m.edsoo.ru/ff0c372e

12

I'paduaeckoe onmcanme
pr[MOJ'IHH@fIHOFO JOBUXKCHUS C
MTOCTOSIHHBIM YCKOPEHUEM

18.09

https://resh.edu.ru/subject/lesson/3721/main/160137/

13

CBoboaHoe majeHre. Y CKopeHue
cBOOOHOTO MMaeHus. 3aBUCUMOCTE
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS
OT BPEMEHH M UX rpauKu

20.09

bubmuoreka IIOK https://m.edsoo.ru/ff0c39cc

14

JIBukeHue Tena, OpoIIeHHOTO Mo/
YTJIOM K TOPU30HTY

22.09

15

KpuBonuneiiHoe nBUXEHUE.
JIBuKEeHHE M0 OKPYKHOCTH.
VYrioBas v IUHEHHAsS CKOPOCTb.
[Tepuona u yacTora.
LleHTpOCTpEMHUTEIIBHOE U TIOJIHOE
yCKOpEHUE

22.09

bubmoreka LIOK https://m.edsoo.ru/ff0c3ada

16

KonTponpHas paboTa mo Teme
"Kuunemartuka"

25.09

17

IlepssIif 3akoH HproTOHA.
HNuepuuanpHble CUCTEMBI OTCUETA.
[IpUHIMIT OTHOCUTEIBHOCTH

25.09

bubnuroreka I{OK https://m.edsoo.ru/ffOc3be8
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lNanunes. HennepuuanbHeie
CUCTEMBI OTCUETA

18

Cuna. PaBHOIelicTBYIOIIAs CHJIa.
Bropoit 3akoH Herotona. Macca

27.09

bubmmoreka LIOK https://m.edsoo.ru/ffOc3be8

19

B3anmoperictue ten. Tperuit
3akoH HproTOHa

29.09

bubmmoreka LIOK https://m.edsoo.ru/ffOc3be8

20

[IpuHIHMN cyneprno3unuu CUil.
Pemenue 3agau Ha npuMEHEHUE
3ak0HOB HproTOHA

29.09

21

3aKOH BCEMHPHOTO TATOTEHUS.
OKBHUBAJIEHTHOCTh IPaBUTALIMOHHON
Y HHEPTHOM Macchl

1.10

bubnuoreka IIOK https://m.edsoo.ru/ff0c3d00

22

Cuita TsKeCcTH U yCKOpeHne
CBOOOHOTO ITaICHUS

1.10

23

JIBm>keHre HeOECHBIX Te U MX
HCKYCCTBEHHBIX CITYTHHKOB.
[lepBas kocmMHueckasi CKOPOCTb.
3akonsl Kemnepa

3.10

https://resh.edu.ru/subject/lesson/4718/main/47329/

24

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

5.10

bubmuoreka IOK https://m.edsoo.ru/ffOc3e18

25

Cuna tpenust. [Ipupoaa u BUzbl cui
TpeHus. J[BuxKeHHEe B KUAKOCTU U
ra3e ¢ yuéToM CHIIbI
COTIPOTHBIICHUS CPEIIbI

5.10

bubmmoreka LIOK https://m.edsoo.ru/ff0c3f76

26

Jasnenue. ['mapocraruyeckoe
nasienue. Cuiia Apxumena

8.10

https://resh.edu.ru/subject/lesson/2967/start/

27

AOGCOJIFOTHO TBEPJIOE TEIIO.
[TocTynarensHOE U BpamaTelibHOE
JBUKEHHUE TBEPJOrO TeJa

8.10

bubnuoreka IOK https://m.edsoo.ru/ffOc41a6

28

MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpallCHUA. IIneyo cumsl

10.10

bubnuroreka L{OK https://m.edsoo.ru/ff0c41a6

29

CrnoxeHue cuil, MPUIOKEHHBIX K
TBepIoMy Teny. LleHTp TsxecTu

12.10

https://resh.edu.ru/subject/lesson/4720/start/270767/
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Tela. YCIOBHs PaBHOBECUS
TBEPJOTO Tena. Buasl paBHOBeCUs

30

Pemenue 3amau

12.10

31

KonTtponsHas pabota o Teme
"Munamuka. CTaTuka TBEPIAOTO
Tena"

15.10

32

NMnynsc maTepraibHOM TOYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
LlenTp macc cuctemsl
MarepuaibHbIX ToUeK. Teopema o
JIBUKEHHUH LIEHTPA Macc

15.10

bubnuoreka IOK https://m.edsoo.ru/ff0c43d6

33

I/IMHy.]'II)C CHJIBI 1 UBMCHCHUEC
HMITYJIbCA TeJla. 3aKOH COXpaHEHUs
HUMITYJIbCA. PeaxTnBHOE JABUXXCHUEC

17.10

bubnuoreka IIOK https://m.edsoo.ru/ff0c43d6

34

MoMeHT nMITysIbca MaTepUATBHON
touku. [Ipeacrasnenue o
COXPAaHEHNH MOMEHTA UMITYJIbCa B
LEHTPAJIBHBIX MOJISAX

19.10

35

Pemrenue 3agau

19.10

36

PaGora cuibl Ha MasoM U Ha
KOHEYHOM IIEepEeMELICHHUH.
I'padmyeckoe npeacraBneHne
paboThl cuiibl. MOITHOCTD CHIIBI

22.10

bubmmoreka LIOK https://m.edsoo.ru/ff0c4502

37

Kunernueckas sneprus. Teopema
00 M3MEHEHUU KUHETUYECKOU
SHEPrUU MaTepUATBHON TOUKU

22.10

bubnuoreka IIOK https://m.edsoo.ru/ff0c4502

38

[ToTeHumanbHbIE U
HENOTEHLIMAJIbHBIE CUJIBI.
IToreHumaneHas sHeprusa. Bropas
KOCMHMYECKasi CKOPOCTh

24.10

bubmuoreka IIOK https://m.edsoo.ru/ff0c461a

39

TpeTbs kocMUYecKasi CKOPOCTb.
CBs13b pabOTHI HEMOTEHIIUATBHBIX
CHJI C U3MEHEHHUEM MEXAHUYECKON

26.10

bubnuroreka LIOK https://m.edsoo.ru/ff0c461a
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SHEPrUM CUCTEMBI TEJ. 3aKOH
COXpPAaHEHUS MEXAHUYECKOU
SHEpPrUuu

Yipyrue u Heynpyrue
CTOJIKHOBEHUS. Y PaBHEHUE

40 . 1 26.10

bepnynnu nis nneanbHOM

KUJTKOCTH
a1 'I'<OHTpOJ'II)Ha$I pabora 1o Teme . 1 211

3aKOHBI COXpaHEHHs B MEXaHUKE

Pa3BuTHe npencraBieHuii o bubnunoreka [OK https://m.edsoo.ru/ffOc4dc2
42 npupoje TeroTel. OCHOBHEIE 1 911

nonoxxenust MKT. Tuddyzus.

BbpoyHOBCKOE nBMXKEHUE

CrpoeHue ra3000pa3HbIX, XKUIKUX
43 Y TBEPJBIX TEII. XapaKTvep 1 911

JIBUKEHUS U B3aUMO/JICHCTBUS

YJacTHUII BEeIIECTBA

Macca 1 pasMepsl MOJIEKYI https://resh.edu.ru/subject/lesson/3741/start/78608/
44 (atomoB). KonmnuecTBo BemiecTsa. 1 12.11

[Toctrosinnas ABoraapo

Temmeparypa. TermmoBoe https://resh.edu.ru/subject/lesson/5898/start/15462/
45 1 1211

paBHoBecue. [Ikana [{enpcus
46 Pemenue 3amay 1 14.11
47 UneanpHblil Ta3. ['a30BbIe 3aKOHBI 1 16.11 https://resh.edu.ru/subject/lesson/6292/main/325558/
48 YPaBHE}HI/Ie Menneneea- 1 16.11

Knaneiipona. Pemenue 3agau
49 AbGcoutoTHas TeMieparypa. 3akoH 1 19.11

JlanbToHa 1911

W3omnporiecchl B UI€aIBLHOM rase ¢ bubaunoreka ITOK https://m.edsoo.ru/ff0c570e
50 MMOCTOSTHHBIM KOJINYECTBOM 1 21.11

BEIIECTBA
51 I'paduueckoe npeacTaBiIeHne 1 23.11 bubmmnoreka LIOK https://m.edsoo.ru/ff0c570e
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M30IIPOIIECCOB: U30TEPMA, U30X0Pa,
n3o0apa

52

OcnoBHoe ypaBHenne MKT

23.11

bubmmoreka LIOK https://m.edsoo.ru/ffOc4fde

53

Pemenue 3amau

26.11

54

CBs13b a0COJIOTHOM TeMIepaTyphl
TEPMOJUHAMUYECKON CUCTEMBI CO
CpeHEeH KMHETUYECKON dHEpruen
ITOCTYIATEIBHOTO TEMJIOBOTO
JIBYDKCHUS €€ YaCTUIL

26.11

55

O0001IeHNe U CUCTEMATU3AIIHS
3ganuii mo teme "OcHoBel MKT"

26.11

56

KonTposshas pabora no teme
"OcnoBbsl MKT"

28.11

57

TepmonHaMuueckas cucTema.
3aganve BHEIIHUX ycsioBui st T/
cucTeMbl. BHenHue u BHyTpeHHuE
napameTpsl. [Tapamerpsr T/1
CUCTEMBI KaK CpEJTHUE 3HAUYCHUS
BEJINYMH, ONUCHIBAIONINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

30.11

bubmuoreka IOK https://m.edsoo.ru/ff0c5952

58

HyneBoe Hauano TepMoJuHaAMUKH.
CaMonpoun3BojIbHas penaKcaius
TJI cuctemsl K TEIJIOBOMY
PaBHOBECHIO

2.12

59

Mojens uaeaabHOTO ra3a B
TCPMOJUHAMHKE. YcnoBus
IIPUMCHHUMOCTH 9TOM MOACIIN

2.12

60

YpaBHenue MeHieneena-
KnaneiipoHa u BeIpaskeHue 171
BHYTPEHHEN dHEprun

412

bubmuoreka IOK https://m.edsoo.ru/ffOc511e

61

BeIpaxenue 11 BHyTpeHHER
SHEPIrUH OJJTHOATOMHOI'O
UJI€aJIbHOTO Tas3a.

6.12
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KBasucrarnueckue u
HECTATUYECKHUE MIPOLIECCHI

62

OnemenTapHas paboTa B
TEepMOIMHAMKKE. Borancienue
paboTsI 1o rpaduKy mpoiecca Ha
pV-auarpamme

6.12

63

Tennonepenaya kak crocod
M3MEHEHHs BHYTPEHHEH SHEPruu
TJI cuctemsbl 6e3 coBepIIeHUS
paboThI

9.12

bubnuoreka IIOK https://m.edsoo.ru/ff0c5952

64

KonBekuus, TEmIonpoBOIHOCTb,
W3JTy4YEHHE

9.12

bubnuoreka IOK https://m.edsoo.ru/ff0c5c36

65

KonmaecTBO TEMIOTHI.
TermnoéMmkocTe Teta. Y aeabpHas 1
MOJISPHAS TETUIOEMKOCTH
BEIIleCTBA. Y AeIbHas TEII0Ta
CrOpaHus TOTUIMBA

11.12

66

Pacuér konuuecTBa TEIIOTHI IPU
Terioneperaye

13.12

67

[Tonsatue 06 anrabaTHOM TIpoIIEcCe.
[TepBrIil 3aKOH TEPMOAMHAMUKHU

13.12

bubmmoreka ILIOK https://m.edsoo.ru/ff0c5¢36

68

KonunuecTBo TemnoTel u paboTa Kak
Mepbl U3MEHEHHS BHYTPEHHEN
sHepruu T/ cucremsbl

16.12

bubmmoreka LIOK https://m.edsoo.ru/ffOc5efc

69

BTtopoii 3akoH TepMOIUHAMHUKH IS
PaBHOBECHBIX M HEPABHOBECHBIX
nporeccoB. HeoOpaTumocTh
MIPUPOTHBIX MTPOIIECCOB

16.12

bubnuoreka IIOK https://m.edsoo.ru/ff0c6230

70

[IpuHIUITBEI AENCTBUSA TEMIIOBBIX
marrH. KITJ]

18.12

bubmuoreka ITOK https://m.edsoo.ru/ff0c600a

71

MaxkcumanbHoe 3HaueHue KI1JI.
[Mukn Kapno

20.12

https://resh.edu.ru/subject/lesson/3763/main/160226/

72

Pemenue 3amau

20.12

Bubaunorexa I{OK https://m.edsoo.ru/ff0c6938
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73

OKOIOTHYECKHE ACIIEKTHI
HCIIOJIb30BaHUS TCIIJIOBBIX
nsurareneil. TennoBoe 3arpsa3HeHne
OKpY’KarOLIEn CpeJIbl

23.12

74

Pemenue 3amau

23.12

75

O000111EHNE ¥ CUCTEMATHA3AIS
3HaHu# 1o Teme ""TepmMoarHaMuKa.
TemmoBsie MammmHb"

25.12

bubmmoreka LIOK https://m.edsoo.ru/ff0c6938

76

KonTposbHas pabora no teme
"TepmoauHamuka. TernaoBbie
MaIuHb!"

27.12

77

[TapooOpazoBanne U KOHIEHCAIIHS.
Hcnapenue u kutienue. Y aenbHas
TEIUTIOTa MapooOpa3oBaHUs

27.12

bubmuoreka IIOK https://m.edsoo.ru/ff0c63b6

78

Hacrrmennsie u HCHACBIIIICHHBIC
Iapel. KauecTBeHHas 3aBUCUMOCTD
IINIOTHOCTH U JaBJICHUA
HACBIIICHHOI'O Imapa OT
TEMIICPATYPhI, UX HE3AaBUCHUMOCTD
oT 00BEMa HACBIIICHHOI'O I1apa.
3aBHCHMOCTH TEMIICPATYPhI
KUIICHUS OT AABJICHUS B XXUJKOCTHU

10.01

bubmuoreka IOK https://m.edsoo.ru/ff0c64d8

79

Bnaxxnocts Bo3myxa. AGCoIIOTHAS
M OTHOCHUTENbHAS BIAXKHOCTD

10.01

80

Pemenue 3amau

13.01

81

Teépnoe Teno. Kpucrammyeckue u
amop(dHbIe Teraa. AHU30TPONUS
CBOMCTB KPHCTAJIJIOB

13.01

bubnuoreka IIOK https://m.edsoo.ru/ff0c65f0

82

[TnaBneHwne U KpUCTAIUTH3AIIHSL.
VY ienbHas TEIIoTa TIIaBJICHUS.
Cybnumarus

15.01

bu6nuoreka IIOK https://m.edsoo.ru/ffOc6708

83

Hedopmarimu TBEpAOTO TENA.
Pactsxenue u cxartue. CaBur.

17.01
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Monyns FOnra. [Ipeaen ynpyrux
nedopmaruit

84

TennoBoe pacmMpeHne KUIKOCTEN
1 TBEPABIX TeJl. AHTAPMOHU3M
TEIIOBBIX KOIeOaHuit qacTuI
BELIECTBA

17.01

85

[IpeobpazoBanue sHEPTUU B
(ha30BbIX MEpexo1ax

20.01

86

VYpaBHeHue TEII0BOro H6anaHca

20.01

bubnuoreka IOK https://m.edsoo.ru/ff0c6820

87

Pemenue 3amau

22.01

88

[ToBepXHOCTHOE HaATsKEHUE.
Kanwmnsapueie snenus. JlaBinenue
ITOJ1 ICKPUBJIEHHOMN MOBEPXHOCTHIO
x)unkoctu. @opmyna Jlannaca

24.01

89

O0001IeHre U cUCTEMaTU3AIIH
3HaHUM Mo Teme "ArperaTHbie
cocTosHuU BenlecTa. a3oBbIe
nepexomn!"

24.01

90

KonTtponbHas padoTa o teme

"ArperarHble COCTOSIHHS BEILIECTBA.

®dazoBbIe Iepexo bl

24.01

91

DnexTpusanus Ten u eé
MPOSBIICHUS. DIICKTPUUECKUI
3apsij. [IBa BuIa 3JEKTpUUECKUX
3apsnoB. [IpoBogHUKH,
TUDTIEKTPUKHU U TIOTYIPOBOIHUKI

27.01

bubmoreka LIOK https://m.edsoo.ru/ff0c6bcc

92

DNeMEeHTapHbIN 3JEKTPUUECKUI
3aps. 3aKOH COXpAHEHUS
ANEKTPUYECKOT 0 3apsiaa

27.01

93

B3aumopenicTsue 3apsios.
Toueunsie 3apsiapl. 3akoH Kynona

27.01

bubnuroreka LIOK https://m.edsoo.ru/ff0c6ced

94

Pemenue 3amau

29.01



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

95

Dnekrpuyeckoe noiie. Ero
JCHCTBHE HA DICKTPUICCKUE
3apsabl

31.01

96

Hanpssk€HHOCTB 2JIEKTPUYECKOTO
noJist. [IpoGubIit 3apsan. Jlnanu
HaNPsHKEHHOCTU DJIEKTPUYECKOTO
noJisi. OTHOPOJHOE PIEKTPUUECKOE
oJIe

31.01

bubmmoreka LIOK https://m.edsoo.ru/ff0c6df2

97

IToTeHIIMaIBPHOCTH
3IEKTPOCTATHYECKOTO MOJIS.
Pa3HocTh TOTEHITNAIIOB B
HaIpsDKEHNE

3.02

bubmuoreka [IOK https://m.edsoo.ru/ffOc6f00

98

[TorenumanbHas sHEPTHS 3apsiaa B
ANEKTPOCTATHYECKOM II0JIE.
[Torenman 3IeKTPOCTaATUYECKOTO
oJIst

3.02

99

CBs13b HANPSHKEHHOCTHU TOJIS U
Pa3HOCTH MOTEHIIUAJIOB JISI
AIIEKTPOCTATUYECKOTO TOJIS

5.02

100

[IpunHnun cynepno3uuu
AIIEKTPUYECKHUX MOJIeH

7.02

101

Pemrenue 3agau

7.02

102

[Tosie Toueunoro 3apsiaa. [ose
PaBHOMEPHO 3apsHKEHHOM cepbl

10.02

103

[Tone paBHOMEPHO 3apsKEHHOTO 110
00Bsémy mmapa. [lone paBHOMEpHO
3apSOKCHHON OCCKOHEYHOM
IIJIOCKOCTH

10.02

104

[IpoBoHUKH B
ANEKTPOCTATUUECKOM II0JIE.
YcnoBue paBHOBECHUS 3apsI0B

12.02

bubnuoreka IIOK https://m.edsoo.ru/ffOc6bcc

105

Z[I/IBJ'ICKTpI/IKI/I " IIOJYIIPOBOJAHHUKHU B
QJICKTPOCTATUYCCKOM II0JIC

14.02



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6bcc

Konpnencarop. D1nekTpoéMKOCTh

bubaunorexa I{OK https://m.edsoo.ru/ff0c7126

106 | xonneHcaropa. DIEKTPOEMKOCTh 14.02
IJIOCKOTO KOHJCHCATOPA
107 [MapamnenbHOE COeMHEHUE 17.02 bubnunoreka LIOK https://m.edsoo.ru/ff0c72c0
KOHJICHCATOPOB '
108 [TocnenoBarenbHOE COEAMHEHUE 17.02
KOHJICHCATOPOB
109 DHeprus 3apsHKEHHOTO 19.02 https://resh.edu.ru/subject/lesson/3753/start/48777/
KOHJICHCATOpa '
110 | Pemrenue 3amau 21.02
111 JIBMKEHHE 3apsyKEHHON 4acTHIBI B 2102
OJTHOPOJTHOM 3JICKTPHYECKOM TIOJIe '
112 | Pemrenue 3amau 24.02
O00011IeHNE U CHCTEMATH3AIUS
113 | 3HaHW Mo TeMe "DIEKTPUIECKOE 24.02
rose"
114 ‘I‘<0HTpoana;1 paborta 130 TeMe 26.02
DIEeKTpUYECKOe MoJIe
Cwuna Toka. [TocToSIHHBII TOK. https://resh.edu.ru/subject/lesson/3775/start/107857/
115 | VYcnoBwus cymiecTBOBaHUS 28.02
MTOCTOSIHHOTO 3JICKTPUYECKOTO TOKa
Hcrounuku Toka. Hanpsokenue u bubmuoreka IOK https://m.edsoo.ru/ffOc7ae0
116 28.02
SJ1C
117 3akoH Oma Juisl y4acTKa LEMH. 103
DIEKTPUUECKOE COMTPOTUBIICHHE
3aBUCUMOCTb COMPOTUBIICHUS
11g | OAHOPOJIHOTO MPOBOJIHHKA OT €ro 1.03
JUIMHBI ¥ MJIOUIaIA MTOTIEPEYHOTO '
ceueHus
119 VY enpHO€e CONPOTUBIICHUE 303
BelecTBa. Pemenue 3agau
120 | TlocnenoBaTenbHOE, MAPATIETLHOE, 5.03 bubmuoteka [{OK https://m.edsoo.ru/ffOc74f0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://resh.edu.ru/subject/lesson/3753/start/48777/
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c74f0

CMEILIAHHOE COEAUHECHUE
IIPOBOJIHUKOB

Pacuér pa3zBeTBIEHHBIX

121 | onexrpuueckux neneil. [Ipasuna 1 5.03
Kupxroga
122 | Peurenune 3amau 1 10.03
123 PaboTa snekTpryeckoro Toka. 1 12.03 bubnunoteka [IOK https://m.edsoo.ru/ff0c7838
3akon xoyns —Jlenia '
124 | Pemrenue 3amau 1 12.03
MOIIHOCTh 3JIEKTPUYECKOTO TOKA.
125 | TemnoBast MOIIHOCTE, BBIIEISIEMAsT 1 15.03
Ha PEe3UCTOPE
126 | Peumrenue 3amau 1 15.03
197 O/JIC u BHyTpeHHEE CONTPOTHUBIICHHE 1 17.03
HCTOYHHKA TOKA
128 3akon Oma JyIst TIOJIHOM 1 19.03 https://resh.edu.ru/subject/lesson/3775/start/107857/
(3aMKHYTOM) AJIEKTPUUECKOU LIETIH '
129 | Pemenwue 3amaq 1 19.03
130 | MoIHOCTh HCTOYHHMKA TOKA 1 22.03
131 | KopoTkoe 3aMbIKaHUE 1 22.03
132 KoHnaeHcaTop B ey MOCTOSTHHOTO 1 24.03
TOKa
133 | Pemienue 3amau 1 5.04
134 ‘I"emeHHe 327121 TIO TeMe § ) 1 5 04
ITOCTOSIHHBIN JICKTPUYSCKUN TOK
135 'I"emeHHe 327121 1O TeMe § ) 1 204
[ToCTOSTHHBIN IEKTPUUECKUI TOK
136 'I"emeHHe 3anflq 10 TEMe } . 1 0.04
[ToCTOSTHHBIH MEKTPHUECKUI TOK
137 O0001IcHNE B CHCTEMAaTH3aLIHS 1 9.04

3ga"Hui o tTeMe "l1ocToSHHBII



https://m.edsoo.ru/ff0c7838
https://resh.edu.ru/subject/lesson/3775/start/107857/

ANEKTPUYECKUH TOK"

138

KonTtponsHas pabota o Teme
"I10CTOSIHHBIN 2JIEKTPUYECKUHN TOK'

'

12.04

139

DnexTpuyeckas IpoBOJUMOCTh
Pa3IMYHbIX BEILECTB.
DNEeKTPUYECKUN TOK B METAJLJIaX.
CBepXInpoBOJIMMOCTb

12.04

140

DNeKTpUYECKUH TOK B pacTBOpax U
pacriaBax 3J1€KTPOJUTOB. 3aKOHBI
@apanes Ui JIIEKTPOIN3a

14.04

bubmuoreka 11OK https://m.edsoo.ru/ff0c82ba

141

DJIEKTPUYECKHI TOK B ra3ax.
[Tnazma

16.04

bubmmoreka LIOK https://m.edsoo.ru/ff0c84ae

142

DIEKTPUYECKHUN TOK B BAKyyMe.
Bakyymubie npu0opbl

16.04

bubnuoreka I1OK https://m.edsoo.ru/ff0c86fc

143

DJIEKTPUYECKUI TOK B
MOJIYTIPOBOIHUKAX

19.04

bubmuoreka IOK https://m.edsoo.ru/ffOc84ae

144

[TonynpoBoAHUKOBBIE TPUOOPHI

19.04

145

DuU3NYECKUH TPAKTUKYM 10 TEME
«M3mepenune cuiibl TOKa U
HaAMPSKEHUS B LIENU MOCTOSITHHOTO
TOKa IIPU MMOMOIIM aHAJIOTOBBIX U
U (POBBIX U3MEPUTETBHBIX
pUOOPOB»

21.04

146

Ou3nyecKuii MPakTUKyM IO TEME
"N3yueHne HepaBHOMEPHOTO
JIBUKCHHUS C LEBIO OMPeIeICHUS
MI'HOBEHHOM CKOpOCTH"

23.04

147

Pu3HYeCKUi MPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHHUs IIpU
MIPSAMOJIMHETHOM
PaBHOYCKOPEHHOM JABW)KEHUH IO
HAKJIOHHOM IUIOCKOCTH"

23.04

148

DuU3NYECKUN MPAKTUKYM I10 TEME

26.04



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c84ae

"N3mepeHue yCKOpeHust
cBOOOTHOTO MaieHus "

149

Pu3N4EeCKU IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
nepro/ia 00pameHus KOHHIECKOTO
MasiTHUKa OT €ro napameTpoB"

26.04

150

PuU3NYECKU IPAKTUKYM I10 TEME
"U3mepeHune paBHOACHUCTBYIOIEH
CHWJIBI IIPU JABMKEHUU OpycKa 1o
HAKJIOHHOM IIOCKOCTH"

28.04

151

PuU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH CHIT
YIPYrOCTH, BOSHUKAIOIINX B
MpYyXUHE U PE3UHOBOM o0pa3slie, OT
ux nedopmarnun”

30.04

152

DU3NYECKUH TPAKTUKYM 10 TEME
"Uzmepenue korpdummenTa
TPEHHUS 110 BEIMYUHE YTIIOBOTO
ko3 durmenTa 3aBUCUMOCTH
Frp(N)”

2.05

153

DuU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue ycaoBHit
paBHOBecHS TBEPAOTO Tea,
HMMEIOIIET0 OCh BpaleHus "

2.05

154

Ou3nyecKuii MPakTUKyM IO TEME
"M3MmepeHue CUiibl TSITH, CKOPOCTH
MOJEIH IEKTPOMOOUIIS 1
MOIIIHOCTHU CHUJIBI TSITH"

4.05

155

Pu3HYeCKUi MPAKTUKYM I10 TEME
"N3y4ueHne n30TepMUUECKOTO
nporiecca"

6.05

156

Pu3HYEeCKUN MPAKTUKYM I10 TEME
"UccnegoBanue mpouecca

6.05




OCTEBIBAaHUS BelecTna"

157

Pu3NYECKUH IPAKTUKYM 110 TEME
"N3mepenue yaeabHON TEIOThI
IJ1aBJICHUS Jbja"

6.05

158

Pu3NYEeCKU IPAKTUKYM 110 TEME
wiu "M3yueHne npoTeKaHus TOKa B
LIeTH, coieprKaIieii KouaeHcatop"

11.05

159

PuU3NYECKU IPAKTUKYM I10 TEME
"N3mepeHue yaeapHOTro
CONPOTHUBIIEHUS IPOBOJIHUKOB"

13.05

160

Pu3NYEeCKU NPAKTUKYM 10 TEME
"Habmnronenue anexrponnza"

13.05

161

O0001IeHne U cCUCTEMAaTU3 ALl
3gaHuii mo teme "Kunemaruka'

16.05

162

O0001IeHne U cUCTEMaTU3AIIH
3HaHui no teme "(uaamuka"

16.05

163

O0001IeHre U cUCTEMaTU3AIIH
3HaHu# 1o teme "CraTHka
TBepAoro tena'"

18.05

164

[IpomexyTouHas aTTecTalus.
KonTtponbHas pabora

20.05

165

O06001IeHre U cucTeEMaTU3aLIHs
3HaHu# 1Mo TeMe "OCHOBEI
MOJIEKYIISIPHO-KUHETHYECKOU
Teopun"

20.05

166

O00011IeHNE U CUCTEMATH3ALIUSI
3HaHui no teme "TepmoanHamMuKa.
TermnoBsie MaIUHEL"

23.05

167

O06o00611eHne U cucTeMaTH3aIus
3HAaHMUMU 110 TeMe "ArperaTHbie
coCTOsIHUSA BemiecTBa. Pa3oBbie
nepexoipl"

23.05




168

O00011IeHNE U CUCTEMATHA3ALIS
3HaHUM MO TeMe "DIEeKTpUYECcKoe
moJie"

25.05

169

O000111EHNE ¥ CUCTEMATHA3AIMS
3HaHui 1o teMe "llocTosHHBII
IEKTPUYECKHM TOK"

27.05

170

O0001IeHNe U CUCTEMATU3AIIHS
3HaHu# 1o teMe "Toku B
pa3nuyHbIX cpenax”

27.05

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

170

16




11 KJIACC

N KoaunuecTBo 4acoB JlaTa usydenust DJIeKTPOHHBbIE
0
[Ipaktn IV1aH ¢paxr uudposkie
n/n Tem K
eMa ypoka Beero K(;HT;)(;EITI;I:H GeCKHEe o0pasoBaTeJbHbIC
P paboThl pecypchl
BsaumoelicTBre MOCTOSHHBIX MAarHUTOB
CEeHTSIOpb
1 Y MPOBOJIHUKOB ¢ TOKOM. MarautHoe 1 | Hexenst
nose. ['unore3a Ammepa
Bexkrop marauTHOM nHAyKuuy. [TpuHumn 5
2 CCHTSIOPb
2 CYIEPIIO3UIIMU MAarHUTHBIX TOJIEH. 1 1 Heﬂeﬁﬁ
JIMHUY MarHUTHOW MHAYKIIUU
3 MarsuTtHoO€ T0JIe TPOBOTHHUKA C TOKOM. 1 CEHTA6Pb
OnbIT OpcTena 1 Henens
= CEHTS0PH
4 Cuna Amriepa, e€ HampaBJICHUE H MOTYJTb 1 1 p
Heaest
CEHTIOPh
5 Pemenne 3amau 1 1 p
Heaest
6 [Ipumenenune 3akoHa Amrepa. 1 CEHTOPh
DNEeKTPOU3MEPUTEILHBIE TPHOOPHI 2 Henens
Cuina JlopeHiia, e€ HanTpaBJICHUE U
7 MOJ1yJib. JIBUKEHUE 3apsyKEHHOM 1 CeHTSIOPb
YaCTHIIbI B OJTHOPOTHOM MarHUTHOM 2 Henens
moJjie
CEHTOPh
8 Pemrenne 3amau 1 5 p
HeIeIst
CEHTSIOPH
9 Pa6ota cunel Jlopenna 1 2 P
HeIeIst
CEHTSIOPH
10 Pewtenue 3amay 1 2 P
HeIeIst
MarauTHOE HOoJIE B BEIIECTBE.
11 deppomMarueTuku, napa- u 1 CenTAOpE
pp > 11ap 3 Henmens
IMaMarHeTUKH
12 OcHoBHBIE CBOMCTBa (PePPOMArHETUKOB. 1 CeHTAOpD
[Tpumenenne peppoMarHeTUKOB 3 Henens




13 Pemenue 3agau no reme "MarautHoe CEHTAOPD
moJie" 3 Hezens
14 Pemenune 3agau mo teme "MarautHoe CEHTAOPH
moJie" 3 Henens
15 SIBIIeHUE DIEKTPOMArHUTHOW UHIYKIIUH. CeHTAOPD
[ToTOK BEKTOpa MarHUTHOW MHIYKIIMHU 3 Hepenst
CEeHTSI0pb
16 O/1C unaykuuu 4 uenens
17 3aKOH AMEKTPOMATHUTHON WHIYKITHH CEHTSIOPD
(I)apa[[e;[ 4 nenens
18 Buxpesoe anexkrpuueckoe nose. Toku CEHTSOPb
dyko 4 nenens
19 OJIC MHAYKIMH B IBHOKYIIAXCA CEHTAOPh
IIPOBOJHUKAX 4 Henens
CEHTSIOPh
20 Pemenue 3amay 4 p
Heest
OKTS0Pb
21 [TpaBumo Jlenma 1 P
Heest
NunyktuBHOCTh. Karymika 5
OKTS0Pb
22 WHYKTUBHOCTH B IIETIH ITOCTOSTHHOTO 1 p
HeIeIst
TOKa
23 SBnenne camounaykiuu. IJ1C OKTSI6pb
CaMOMHIYKIINU 1 "enens
o4 DHeprusi MarHuTHOTO TIOJIS KaTYIIKU ¢ OKTAGPH
TOKOM. DJICKTPOMArHuTHOE T0JIe 1 nenens
OKTSI0pb
25 Pewenue 3amay 1 P
HeIeIst
26 O06o0011IeHre U cucTeMaTU3amys 3HaHUH OKTAOPH
1o Teme "DNeKTpoJMHaMHKa" 2 Hepens
97 KonTponpHas paboTa no Teme OKTAGPH
"OnexTpoauHamuka' 2 Hepens
o8 Konebarenpnas cuctema. CBOOOTHBIE OKTSOPB
KosiebaHus. ['apMoHHUEecKe KoeOaHus 2 menenst




Kunemaruueckoe 1 I[MHaAMHUYECKOE

OKTSIOpD

29 .
OTIMICaHNE KOJICOATEIbHBIX IBUKCHHIA 2 nenens
DHepreTuveckoe onvucanue. BeiBos
JTUHAMUAYECKOTO OTMCAHUS 5
- OKTAOPb
30 rapMOHUYECKHX KOJICOAaHUH U3 MX p
2 Henens
SHEPreTUYECKOT0 U KNHEMAaTUYECKOTO
OTIMCAHUS
& OKTS0OPb
31 Ammunryna u ¢asa konedanui P
3 Henenst
Ilepuon u yactora kosiebanuii. [lepros
MaJIbIX CBOOO/IHBIX KOJIEOaHUI 5
OKTSAOPb
32 MaTeMaTH4ecKoro MasitHuka. [lepuon 3 Heﬂezﬂ
CBOOOJHBIX KOJICOaHUN IPY’KUHHOTO
MasTHUKA
33 3aryxatomue koyie0anus. BeiHyk1eHHbIE OKTAAOPE
Kojebanus. Pezonanc 3 Hepenst
OKTAODb
34 ABTOKONEOAHUS 3 P
Heest
OKTAODb
35 Pemenue 3amay 3 p
Heest
Ypok-koHpepenus "MexaHnuecKue 5
OKTSI0OPb
36 KoJIeOaHUsI B MY3bIKaJIbHBIX 4 P
" HEOCIA
MHCTPYMEHTAX
37 O06o00meHre 1 CHCTEMAaTH3alusl 3HAaHUH OKTSAOPb
o Teme "MexaHndyeckue KojieoaHus" 4 nenens
38 DNEeKTPOMAarHUTHBIE KOJICOaHUS. OKTSIOPb
KonebarenbHbli KOHTYD 4 nenenst
®opmyna Tomcona. CBsi3b aMIUTUTY/IBI s
o OKTSIOPb
39 3apsia KOHJIEHCATOpa ¢ aMITUTYA0N 4 HCHCIJ)I .
CHJIBI TOKA B KOJIe0aTEIbHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTHU B UJI€AJIbHOM OKTSIOPb
KoJie0aTeIbHOM KOHTYpE 4 wenens
41 3aryxarliue JIeKTPOMarHuTHbIC HOAGDB




Kosiebanus. BeiHyKaeHHbIe
AIIEKTPOMArHUTHBIC KOJICOAHHS

1 wenens

42 IIepemennslii TOK. Pesucrop u HOSIOPb
KOHJICHCATOP B IIEMHU NEPEMEHHOT0 TOKa 1 nenens
43 Karyika HHIyKTHBHOCTH B IIETTH HOAGPE
MEPEMEHHOTO TOKa 1 menens
44 3akon OMa Jyist SJIEKTPUUYECKOM Tenn HOSIOPB
IIEPEMEHHOI0 TOKa 1 nenens
MOoIHOCTh NEPEMEHHOTO TOKA. 5
o HOsI0pb
45 AMIUTUTYTHOE U JICVCTBYIOIIEE 3HAUCHHUE 1 Hexens
CWJIBI TOKA W HAIPSDKEHUS
o HOSOPB
46 Pe3onanc B anexTpuveckoi menu P
2 Henens
HOSOPB
47 Pemenne 3amau 2 p
Heest
NneansHbIif Tpancdopmarop. 5
HOS0OPb
48 [TpousBoicTBO, IEpenaya U NOTpeOICHNE 5 Heﬂgm
AIEKTPUUECKOW SHEPrUU
DKOJIOTUYECKUE PUCKH TIPH
49 MIPOM3BOJICTBE JICKTPOIHEPTUU. HOAOPD
KynbTypa ncnonas3oBanus 2 Heqens
AJIEKTPOIHEPT U B TIOBCEAHEBHOM JKH3HU
HOSIOpb
50 Pemenue 3amay 5 p
HeIeIst
HOSIOPH
51 Pewtenue 3amay 3 P
HeIeIst
O000111eHIE U CUCTEMATHU3AIIUs 3HAHUN s
HOS0OPb
52 1o TemMe "DNEeKTPOMarHuTHbIE 3 Heﬂgﬂﬂ
KxoJebanus"
53 MexaHn4ecKue BOJIHBI. XapaKTepUCTUKU HOAOPE
MEXaHUYECKUX BOJIH 3 Hemens
. HOSIOPB
54 CBoMCcTBa MEXaHUYECKUX BOJH P

3 Henmens




HOSIOpb

BYK. XapaKTEpUCTUKH 3B
95 3ByK. XapakTepuc 3ByKa 3 Heens
56 WudpasByk u ynerpassyk. LllymoBoe HOSODPB
3arpsi3HEHUE OKPYKaroLel cpeibl 4 nenens
HOSIOpb
57 Pemenue 3a1au p
4 vepens
58 DneKTpOMarHuTHbIE BOJHBL. M3nyuenue HOAOPB
AJIEKTPOMArHUTHBIX BOJIH 4 uenens
59 DHeprus MeKTPOMarHuTHBIX BOJIH. HOSOPB
CBolicTBa AJIEKTPOMATHUTHBIX BOJIH 4 nenens
[IIxana 3neKTpOMarHUTHBIX BOJIH.
HOSIOpb
60 [TpumMeHeHwe IIeKTPOMarHUTHBIX BOJIH B 4 wenens
TEXHHUKE U OBITY
[IpuHIMNIBI pagUOCBSI3U U TEIEBUICHHUS.
JIeKkaOpb
61 Panuonokamus. DneKTpoMarHuTHOE 1 nenen
3arpsi3HEHUE OKpY KaloLel cpeibl
62 KonTtponbHas padoTa o teme nexabphb
"KonebGanus u BoJHbI" 1 nepens
63 CaeT. 3aKOH NPSAMOJIMHENHOTO Hexabpsb
pacnpoCTpaHeHus CBETa 1 nenens
Pemenue 3a1ay Ha IpUMEHEHHUE 3aKOHA 5
o~ €Kaopb
64 MPSIMOJIMHEITHOTO pacpoCTpaHEHHUSI fHeﬂe?m
cBeTa
65 Ortpaxenue cBera. [Inockoe 3epkaio. nexadphb
Cdepuueckoe 3epkaso 1 wepens
[Ipenomiienne cBeTa. AGCOIOTHBIN U
OTHOCHUTEIbHBIN MOKa3aTeb
nexadpb
66 npenomiienus. [lonHoe BHyTpeHHEee 2 nenens
oTpaxeHue. IIpenenbHbIi yroi noiaHoro
BHYTPEHHETO OTPAKECHMUSI
67 Pemenue 3a1au Ha IpUMEHEHNE 3aKOHOB nexabpsb
2 Henens

OTPAKCHUS U ITPCIIOMJICHUS CBCTA




68 Xon mydei B mpusMe. Jlucnepcus cBera. nexabpsb
CioxxHbIl cocTaB Oentoro csera. Llper 2 Hepenst
69 JInnu3bl. @OKYCHOE PACCTOSHUE U nexadpb
OIITUYCCKAas CHUja JIMH3bI 2 Heziens
70 [TocTpoenue nu3oOpaxeHUM B JIMH3AX U nexadpb
HUX CUCTEeMaXx. YBEIMYECHUE JTUH3bI 2 Hepnenst
Pemenue 3agau Ha noctpoeHue 6
N JieKaopb
71 M300paxKeHUil, MOJIy4aeMbIX C IIOMOIIIBIO 3 Henens
JIUH3
exalbpb
72 ['a3 xak onruyeckas cucrema Jiexabp
3 Henenst
73 Pemenue 3anau. [Ipeaenst neKaophb
MIPUMEHUMOCTH T€OMETPUUYECKON OTITHKHU 3 Hezenst
exaldpb
74 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHUS :f P
Heest
exadpb
75 Jucnepcus cBera él P
Henems
JIeKkaOpb
76 HNurtepdepennus cBeta 4 Hexens
77 KorepeHTHbIe HCTOYHUKH. Y CIIOBUS nexadphb
HaO0JI0/ICHUS] MAKCUMYMOB I MUHUMYMOB 4 Henenst
exadpb
78 Pemenue 3amau f P
Heems
JIekaOpb
79 [Ipumenenue natephepeHIun 4 Henens
nexadpb
80 Judpakuus cBeTa 4 Henens
81 JudpakuronHas pemeéTka. Y cloBue STHBaph
HaOJI0/ICHUS TJIABHBIX MAaKCUMYMOB 1 wepens
SITHBAphb
82 Pewrenue 3agau 1 P
HeIeis
83 [TonepeyHOCTh CBETOBBIX BOJIH. SHBApb
[Tonspuzanus ceera 1 nenens
84 Pemenue 3amau AHBApb




1 wenens

SHBapb
85 CBeToBbI€ SIBJIEHUS B IPUPO/JIE P
1 Henens
86 O06o01IeHre 1 cHCTeMaTH3alus 3HaHU ! AHBAph
1o reme "Onrtuka" 2 Hezenst
SHBapb
87 KonTponsHas padota no teme «OnTuka» P
2 Henenst
I'paHHIIBI MPUMEHUMOCTH KIIACCHYECKOU
sSTHBapb
88 MEXaHUKH. 3aKOHBI 3JIEKTPOIMHAMUKH U ) Heﬂgﬂﬁ
MPUHIIUT OTHOCUTEIBHOCTH
89 [TocTynaTel cieruanbHON TEOPUU SIHBaph
OTHOCHUTEIIHbHOCTH 2 Heziens
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAJL.
[IpeobpazoBanus Jlopenmna. Ycmosue
SIHBapb
90 MPUYUHHOCTU. OTHOCUTENBHOCTh 5 Heﬂgﬂﬂ
OJIHOBPEMEHHOCTHU. 3aMeUIEHuEe BPEMEHU
U COKpaIlleHUE UINHBI
91 DHEPrusi ¥ UMITYJIbC PESITUBUCTCKOM SIHBaph
YACTULIBI 3 Henens
CBsI3b MaccChl € SHEPTUEH U UMITYJIbCOM
o SITHBApPhb
92 PENATUBUCTCKON YaCTULIbl. DHEPrus 3 P
HeIeIst
IOKOS
SITHBApPhb
93 PaBHOBecHOE TeTUIOBOE M3TyYEHUE 3 p
HeIeIst
SITHBAphb
94 3akoH cMemenus Buna 3 P
HeIeIst
95 ['unore3a M. I1nanka o kBaHTax. SIHBaph
DOTOHBI 3 Henenst
SITHBAphb
96 DOHeprus U UMIyJIbC POTOHA 4 P
HeIeIst
97 ®otosdpdext. OnpiThl A. I'. Croserosa. SHBaph
3akoHbl hoTorPPexTa 4 wenens
) ) SITHBAphb
98 VYpaBHeHue DitHIITEHA 17151 P

4 genens




dotorddekra. "KpacHas rpanumna"

doTorddekra

sSIHBapb
99 JaBnenue ceera. Onbitel I1. H. JIcOeneBa 4 P
HCICIIA
) sSIHBapb
100 BonHOBEIE CBOWCTBA YaCTHUI 4 P
HCICIIA
Bounsl e bpoiiiis. JlnuHa BOJHBIL 1€
o (heBpanp
101 Bpoitns u pa3mepsl obnactu 1
o HCICIA
JIOKAJTM3AITUH JIBHKYIICHCS YaCTHIIBI
. dherpann
102 KopnyckynsipHO-BOJHOBOMH JAyanusm 1 nenens
CBpaJib
103 Judpakuus 3J€KTPOHOB Ha KpHUCTaJIax (11) P
Heaest
Crienn¢uka u3mMepeHuil B MUKPOMUDPE.
.. . (eBpanp
104 CoOTHOIIEHHS HEOTTPEAECIEHHOCTEN 1 nenens
I'eitzenbepra
CBpaJib
105 Pemenne rpaduyeckux 3ama4q (11) P
Heest
. CBpaJib
106 Pemenne pacy€THbIX 33124 g) p
Heest
KonTtponbHas paboTa mo Temam:
CBpaJib
107 "Ocnossl CTO", "KopmyckysipHo- g‘o Heiem
BOJIHOBOM yanu3m"
OnBITHI 0 UCCIEAOBAHUIO CTPOCHUS
(heBpanp
108 atoma. [ltanerapnas Mozenp aroma 2 nexens
Pezepdopna
CBpaJib
109 [Toctynatel bopa g’ P
HeIeIst
110 Bunsl ciektpoB. CriekTp ypoBHE# despais
SHEPrUM aToMa BOJIOpO/Ia 2 nepens
111 CrioHTaHHOE U BBIHYXKJCHHOE U3ITyYCHHE despainb
cBeTa 3 Hezens
CBpaJib
112 Jlazep Pesp

3 Henmens




Hyxnonnas mozaens siypa ['eiizenOepra-

(heBpanb

113 NBanenko. 3aps 1 MaccoBO€ YHUCIIO 3 neneis
siapa. M3otonsl. PamnoakTuBHOCTH
3aKoH paJAMOaKTUBHOIO pacraja.

114 CBoiicTBa HOHU3UPYIOLIETO U3TYyYCHUSI. despanb
Brusinue pagnoakTUBHOCTH Ha KUBBIE 3 Henenst
opranusmsl. /lozumerpus
DHeprusi CBSI31 HYKJIOHOB B siJIpe.

SAnepubie cunbl. JlepekT Macchl sapa.

115 SnepHbie peakunu. AnepHble PEAKTOPHI. dbespainb
[IpoGnems! ynpaBisieMoro 3 Hepenst
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTHUECKUe
ACTMEKTHI Pa3BUTHSI SACPHON YHEPTETUKH
MeToapl perucTpaluy U UCCIeI0BaHMS
AJIEeMEHTaPHBIX YaCTHII.

116 OyHIaMEHTAIbHBIE B3aUMOICHCTBUA. (eppanb
Bapuonsl, ME30HBI U JIENTOHBI. 4 nenenst
[IpencraBnenue o CrangapTHON MOJENH.

KBapk-Ti1rooHHast MOJI€Nb aJpPOHOB
®wusuka 3a npenenamu CTaHaapTHOU

117 Mozenu. TéMHas maTepus U TEMHAs despainb
sHeprus. EnuHcTBO husnyeckoi 4 Henenst
KapTHUHBI MUpa

118 Otansl pa3BUTHS ACTPOHOMUH. 3HAUEHUE despann
ACTPOHOMUHU 4 Henenst
[TpuMeHNMOCTh 3aKOHOB (PU3UKU IS

119 00BSCHEHUS PUPOJIHI KOCMHUYECKUX despann
00BEKTOB. MeToAbl aCTPOHOMUYECKUX 4 nenenst
HCCIIEIOBAHU I
CoBpeMeHHbIE ONITHYECKUE TEIECKOTbI,

120 panuoTenecKonsl, BHeaTMochepHas g)eBp b

Heeis
aCTPOHOMHUS

121 Bun 3B€3anoro Heb6a. Co3Be3usi, spKue MapT




3Bé3£[BI, IIJIaHCTHI, UX BUAUMOC IBUKCHUC

1 wenens

Counneuynas cucrema. CoJHILe.

MapT

122 Conneynasi akTUBHOCTb. VIcTOUHUK 1 Heiem
sHeprun CoJiHIA U 3BE3]T
3BE3/TbI, UX OCHOBHBIE XapaKTCPUCTHKH.

123 " i — Mapt
Juarpamma "crieKTpalIbHBIA KJIacc 1

" HCICIIA
CBETUMOCTH
124 3 i MapT
BE€3/1bI TJIABHOM MOCIIEZI0BATEILHOCTH 1
HCICIIA
Bnyrpennee ctpoeHue 3BE3 .

195 CoBpeMeHHbIE MPEACTaBICHUS O MapT
MIPOUCXOXKACHUH 1 dBoJronnu CoJTHIIA U 1 nenenst
3BE3]1. DTaIbI JKU3HHU 3BE3]T
Mneunsiii [Iyre — Hama ['anakTuka.

126 T q Mmapt

WTIBI TATAKTHK. UEPHBIC IBIPBI B SAIpax 2 wenens
raJlakTUK
Bcenennas. Paciunpenne BeeneHHOM.
MapTt

127 3akon Xa06ma. Teopust bombIoro 5 Heﬁem
B3pbIBa. PeukTOBOE M3ITyueHUE

128 Macmrabnas ctpykrypa BeenenHoii. Mapt
MeraranakTika 2 nepenst

. MapTt

129 Hepeménnsie npoOieMbl acTpOHOMUU 5 P

HeIeIst
DuU3NYECKUH TPAKTUKYM 10 TEME
130 | "U Mapt
3MepeHue MarHUTHOTO TOJISI HAa OCU 2 wenens
TOHKOM KaTYIIKH '
Ou3nyecKuii MPakTUKyM MO0 TEME
MapTt
131 "N3ydyeHne 3aBUCIMOCTH CHIIBI AMIiepa 3 e §CHH
OT CHJIBI TOKA"
Du3HYEeCKUN MPAKTUKYM I10 TEME
MapT
132 "HccmeqoBaHue SIBICHUS 3 P
» " HeIeIst
AIIEKTPOMArHUTHOM MHIYKIIHH
133 Pu3nYeCKUil MPAKTUKYM 10 TEME MapT




"HccieqoBaHue IBICHUS

3 Hemens

CaMOMHTyKIIUH"
Pu3NYECKU IPAKTUKYM 110 TEME
134 "N3mepenue neproa cBOOOIHBIX Mapr
KoJIeOaHUI HUTSHOTO U TIPYKUHHOTO 3 nezens
MasiTHUKOB"
Pu3NYECKU IPAKTUKYM I10 TEME
MapTt
135 "I[IpeoOpazoBaHme YHEPTUH B 3 Heé)em
Py KUHHOM MasiTHUKe"
Pu3NYEeCKU NPAKTUKYM I10 TEME
136 "UccnenoBanue mepeMeHHOTO TOKa 4epe3 anpenb
MIOCJIEIOBATEIILHO COeIMHEHHbBIE 1 nenenst
KOHJICHCATOP, KaTyHIKY ¥ pe3ucTop"
Pu3NYEeCKU NIPAKTUKYM IO TEME
137 "N3ydyeHue nmapameTpoB 3BYKOBOI anpeity
" 1 venens
BOJIHBI
DU3NYECKUH TPAKTUKYM 10 TEME
" arpeiib
138 N3mepenune nokasaresns mpeoMIIeHUs 1
crexua' He
DuU3NYECKUH TPAKTUKYM 10 TEME
" ampenb
139 N3mepenune GoKyCHOTO pacCTOSHUS 1 nexens
paccerBarONIUX JIUH3"
DuU3NYECKUH TPAKTUKYM 10 TEME
alpeiab
140 "Habnronenue qudpakuum, 1 Hgﬂem
uHTEp(EPEHITNH U MOJISIPU3alnU CBeTa"
Ou3nyecKuii MPakTUKyM 1O TEME
"Onpenenenre UMNYJIbCa U SHEPTUU
ampenb
141 PENATUBUCTCKUX YacTHIl (110 2 nenens
doTorpadusiM TpeKoB 3apsKEHHBIX
YacTHI] B MArHUTHOM T0J1e)"
Pu3NYEeCKUN MPAKTUKYM I10 TEME
o alpeiab
142 "HccmenoBaHue CBOMCTB 5 P
HeIeIst

MOJIYIPOBOTHUKOBOTO AHOAA"




143 ?I/ISI/I‘ICCKI/Iﬁ [IPAaKTUKYM I10 TEME arperb
Wzyuenne Tpancopmaropa’ 2 nenenst
Pu3NYECKU IPAKTUKYM 110 TEME
144 "UccnenoBanue paIII/I0aKTI/IBf'IOI‘O dona c Za:é);:;ﬁ
MCII0JIb30BAHNEM JI03MMETpa
Pu3NYEeCKU IPAKTUKYM 110 TEME
"HabOaromeuus 38€31H0T0 HeDa
HEBOOPYKEHHBIM I'JIa30M C
145 HCI0JIb30BaHUEM KOMITBIOTEPHBIX anpenb
MIPWIIOKCHUI TSI OTIPEICIICHUS 2 nenens
MOJIOKEHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3THS
CeBepHOro nojgymapus u sipkue 3BE3bl"
OO6o01menre u cucTeMaTu3alus 3HaHH. anpenb
Ponb ¢pu3nky 1 acTpOHOMUY B 3 Henens
146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COITMATBHOM M ATUYECKOH cdhepax
NeSITEIbHOCTH YeJIOBEKa
ITpoMexyTodHas aTTeCTAIs. anperd
147 3 menens
KonTtponsHas pabora
O06001IeHre U cUCTEMATU3ALMS 3HAHUN.
Ponb ¢puszmyeckoit Teopuu B
(dhopMHUPOBAHUHU TTPEICTABICHHIM O
148 (hM3UYECKO KapTHHE MUPa, MECTO 332552;}1
(hM3UYECKO KapTHHBI MUPA B 00IIEM
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUN O IPUPOJIE
149 O060011eHre 1 cucTeMaTu3alus 3HaHu | anpers
o teme "KunemaTtuka" 3 Hepens
150 O06o0meHre 1 cucTeMaTr3amys 3HaHUH anperns
o teme "Kunemaruka" 3 nenens
151 O000111eHIE U CUCTEMATHU3AIIUS 3HAHUN arpere

4 genens




o teme "Jlunamuka"

O0001IEHUE U CUCTEMATU3ALIMS 3HAHUN

IIPpCJIb

152 " " . pe
o reme "CraTHhka TBEpJOro Tena 4 nepens
O0001Ienne U cucTeMaTH3anys 3HAHAN

" arpeiib

153 1o TemMe "3aKOHBI COXPaHEHUS B

" 4 nenens
MEXaHUKE
O000111eH1E U cCUCTEMATH3aIlUs 3HAHUI
" arpeiib
154 1o TeMe "OCHOBBI MOJIEKYJISIPHO-
. " 4 nenenst

KHHETUYECKOU Teoprun
O0006111eH1E U CUCTEMATH3aIIUs 3HAHUI

" arpeiib

155 o Teme "TepmoanHamuka. TernaoBsie

" 4 penens
MAaIlIUHBI
O06001eHre 1 cucTeMaTru3aIus 3HaHUH 5

" Maun

156 1o TemMe "ArperaTHble COCTOSIHUS 1 Henens
BemecTa. @a3oBele nepexopl"

157 O0001IeHne U cucTeEMaTU3alMs 3HAHUN Mait
1o Teme "DneKkTpuueckoe nosie" 1 nepens
O0001IeHne U cucTeEMaTU3alMs 3HAHUN .

" 03 ) Maun

158 o Teme "TloCcTOSTHHBIN 2IIeKTPUYECKUNA

" 1 nenens
TOK

159 O00011eHre U cucTeMaTU3alus 3HAHUI Mait
o teme "Toku B pa3nuuHbIx cpeaax” 1 wepens

160 O0001IeHre U cucTeMaTU3alus 3HAHUI Mait
o tTeMe "MarauTHoe moie" 1 menens

161 O000111eHIE U CUCTEMATHU3AIUs 3HAHUN Mait
10 TemMe "DJIEeKTPOMAarHuTHas MHIyKIus" 2 Helens

162 O000111eHIE U CUCTEMATH3ALHS 3HAHUA Mait
o teMme "MexaHnnueckue kojeoanusa" 2 Helens
O06o001eHre u cucTeMaTu3alus 3HaHu’ 5

" Maun

163 110 TeMe "DJEeKTPOMarHuTHbIE 2 wenens
Kxosebanus”

164 O000111eHIE U CUCTEMATHU3AaIIUs 3HAHUH Mait




o Teme "MexaHudeckue u
AJIEKTPOMAarHUTHbIEC BOJIHBI"

2 Henens

O0001IeHME U CUCTEMATU3 AU 3HAHUM

165 1 Maii
o teMe "Omnruka" 2 Hezens
166 O0001enne ¥ cucTeMaTu3anys 3HaHAN 1 Mait
o teme "Ocuosel CTO" 3 Hegens
O06o001IeHre U cucTeMaTU3aIus 3HaHUI 5
o Maun
167 o teme "KoprycKyssipHO-BOJIHOBOI 1
" 3 nenens
JTyalii3m
168 O0006111eH1E U CUCTEMATH3aIIUs 3HAHUI 1 Maif
no teMe "®du3uka aroma" 3 Henens
O06001enre 1 cucTeMaTrU3aIus 3HaHUH 5
Maun
169 o Teme "®u3nKa aTOMHOTO si7pa | 1 3 exens
AJIEMEHTAPHBIX YACTHIL"
170 O000111eH1E U CUCTEMATHU3AaIIUs 3HAHUN 1 Mai
1o Teme "DIeMeHThI acTpoPU3UKu" 3 Hepenst
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 YAEHUKA

1.

Msikumes ['.5. @uzmnka. 10 kmace : yue0.y1s1 001eoOpa3oBar. opraHu3anyil . 6a3oBbIi U
yrayon.  ypoBuu / I'. SI. Mskumies, b. b. Byxosues, H. H. Corckuii ; mon pen. H. A.
[MapdenTbeBoit. — 7-e u3., iepepad. u jor. — M. : [IpocBemenue, 2020. — 432 c. : w1
— (Kimaccuueckuit Kype).

Msikumes .5, @usuka. 11 ximacc : yueO.m1st o0rieo0pazoBar. opranusaiuii : 6a30BbId 1
yriyon. yposuu / I'. SI. Msaxumes, b. b. byxosues, B.M. Yapyrun; nox pen. H. A
[Mapdentreoit. — 10-e u3nm., mepepad. — M. : Ilpocsemmenne, 2022. — 432 c. : w1 —
(Kimaccuueckuit kypc).

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1.

2.

3.

I'pommeBa O.M.TemaTnueckue KOHTPOJBHBIE M CaMOCTOATENbHBIE paboThl. 10-11
Kiaccel. — M.: U3a-Bo «Dx3ameny, 2021.

Mapon A.E., Mapon E.A. ®uszuka. 10-11 xiacc. Jlunaktudeckue marepuaisl. - M.:
Hpoda, 2021.

PemvkeBud A.I1. Coopruk 3amad o ¢usuke 10-11 kmace. M.: [Ipocemenwne, 2019.
CaypoB 1O.A. ®wusuka. [loypounsie pazpaborku. 10 kmacc : ydeb.mocoOue s
001eoOpazoBaT. opranuzaiuii : 0a3oBbiid U yriyosn. ypoau / FO. A. CaypoB. — 4-¢
n3a. gon. —M. : [IpocBemenwne, 2021.

CaypoB O.A. ®wusuka. [loypounsie pazpabotku. 11 kmacc : ydeG.mocoOue s
001eoOpazoBaT. opranu3aiuii : 6a3oBbiid 1 yriryosn. ypoau / FO. A. CaypoB. — 4-¢
m3a. jon. —M. : IIpocBemenue, 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
1. https://fipi.ru/

2.

P w

©NOo O

10.
11.

12.

13.
14.
15.
16.

17.
18.

Yuutenbckuid moptan. MeToauueckue Marepuanbl Mo (U3MKE W aCTPOHOMHH
https://www.uchportal.ru/load/38

Bce 0 nayke B MockoBckux mkosax http://nauka.mosmetod.ru/

HNHTepakTuBHBIE nabopaTopHbBIS paboThl 1o ¢buzuke
http://seninvg07.narod.ru/004_fiz_lab.htm

dusnueckuii kiacc. Pu3uKa IS CTApIICKIACCHUKOB U He ToJbKo. https://fizclass.ru/
OopasoBarenbHas 3kocucTemMa Bananus https://vznaniya.ru/

[Monurexuuueckuii My3eit https://polymus.ru/

I'ocynapctBenHblii My3eit kocMoHaBTHKH uM. K. D. IluonkoBckoro. BupryanbHbie
nporynku https://gmik.ru/fotovideo3d/virtualnyiy-tur/

Myseit kocMoHaBTHKH. BupTtyanbHas skckypcust https://russia360.travel/things-to-
do/msk/Museums_gall/memorialnyy-muzey-kosmonavtiki/

bruodmusuka https://postnauka.org/themes/biofizika

HexkoMMepueckuii HaydHO-TIOMYISAPHBIA TPOEKT «DJIEMEHTHI OOJBIION HAyKH»
https://elementy.ru/

bubnnoreka KHUT 1o HOTYJSPHOM 3IIEMEHTapHON dusmke
https://eqworld.ipmnet.ru/ru/library/physics/elementary.htm

dusuka B mkoie. Pucynku no dusmke http://markx.narod.ru/pic/

Apxus xypHana «Hayka u sxusnab» https://www.nkj.ru/archive/

Bces pusuka http://www.all-fizika.com/article/index.php?id_article=110
Bupryaneubsiii  My3el  (usnueckoro 000pynoBaHHA MY3€WHO-TIEarOrn4eckoro
komiuiekca «Dennkey» https://fiz-muz-spb.ucoz.net/

Crepx3anaua. Caiit quis yaureneridusuku. http://sverh-zadacha.ucoz.ru/index/0-9
«DPU3TEX pernonam» https://os.mipt.ru/#/
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