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ITOSACHUTEJ/IbHASA 3AITNCKA

[TporpamMMa mo ¢u3MKe yriayOG/eHHOTO YPOBHSIYPOBHSI Ha YPOBHE CpeJHEro
obriero obpa3oBaHusi pa3pab0TaHa Ha OCHOBe TIIOJIO’KeHWM W TpeboBaHMM K
pe3yJibTaTaM OCBOEHMUS OCHOBHOU obpa3oBaTebHOM TPOrpaMMBbl,
nipefcTaBieHHbix B ®I'OC COO, a Takke C y4yéTtom (emepanbHOi paboueit
MIPOrpaMMbl  BOCTTUTaHWS U KOHI[ETIIUM TIperioJjaBaHusl yueOHOTO TipeameTa
«®usrka» B o0Opa3oBarenbHBIX oOpraHusanusax Poccuiickoit @epeparyu,
peaM3yoIIMX OCHOBHbIe 00pa3oBaTe/ibHbIe MPOTPaMMBbl.

Copiep)kaHre mMporpaMMbl IO (U3MKe HarpaBieHO Ha (opMHpOBaHUe
eCTeCTBEeHHO-HayYHOW KapTWHbI MHpa oOyuwaromumxcsi 10-11 KmaccoB mipH
oOyueHnn ux (u3MKe Ha yryyO/ieHHOM YPOBHEYPOBHe Ha OCHOBe CHUCTEMHO-
JesiTe/IbHOCTHOTO TozAxo/a. [IporpaMMma 1o ¢u3nke COOTBETCTBYeT TpebOBaHUSIM
®I'OC COO K mIaHUpyeMbIM JMUYHOCTHBLIM, TIpeJIMETHBIM W MeTarpe/MeTHbIM
pe3ysbTaTaM OOyYeHUs, a TakKKe YUuWUThiBaeT HEOOXOAWUMOCTb Ppeau3al[iu
MEeXMpeAMEeTHbIX  CBsizeld (U3WMKKM C  eCTeCTBEHHO-HAayUHbIMU  yueOHBIMU
npegMeTamMu. B Hell ompeiesisitoTCsl OCHOBHBIE 11e/1d U3yueHusi PU3NKUA Ha yPOBHE
cpepHero oOiero o0Opa3oBaHUsl, TUIAHUPYeMble pe3y/bTaThl OCBOEHUs Kypca
GU3MKK: JTMYHOCTHBIE, MeTarpeJMeTHble, TpeAMeTHble (Ha 6a3oBoM W
yr1y0/1IeHHOM YPOBHe).

[Tporpammarnodr3uKeBK/IOYaeT:

e I[UIaHUpyeMble pe3y/bTaThl OCBOEHHS Kypca (H3UKM Ha YriayO/JIeHHOM

yYPOBHE, B TOM UHCJIe TIPpeIMeTHbIe Pe3y/IbTaThl 10 I'o/laM 00yueHus;

® cojep)KaHHe yueOHoro rpeameTa «Pu3mKa» 1o rogaM 00yueHusl.

dusmKka Kak Hayka O HaubOosee OOIMX 3aKOHaX TIPUPO/bI, BBHICTyTasi B
KauecTBe yyeOHOTro IpeiMeTa B IIKOJIe, BHOCUT CYyIlleCTBEHHBIN BK/IaJ B CUCTEMY
3HaHui 00 oKpyskaroirjem mupe. [1IKobHBINA KypC (DHU3UKH — CUCTEMOOOpa3yIOIi
JIsT eCTeCTBeHHO-HayUHBIX yueOHBIX TIpeIMEeTOB, TIOCKOJIBKY (U3HNUecKre 3aKOHbI
JeXXaT B OCHOBE TIPOIIECCOB U SIBJIEHWM, W3yYaeMbIX XHMHUeH, OHojorue,
dbusnueckold reorpadueldi U acTpoHOMUeM. Vcrionb3oBaHME W aKTHBHOE
npuMeHeHrWe  (U3MYECKUX 3HAHWUM  Ompejie/isieT XapakTep U pa3BUTHe
pa3HOOOpa3HbIX TEeXHOMIOTUM B cdepe SHEPreTUKH, TPAHCIIOPTa, OCBOEHUS
KOCMOCa, TIO/Ty4eHUsT HOBBIX MaTepHalioB C 3aZlaHHBIMU CBOWCTBAMHM U APYTHUX.
V3yyeHure ¢GU3MKU BHOCUT OCHOBHOW BK/IaZ B (OpMHpOBaHHE eCTeCTBEHHO-
Hay4yHOU KapTWHBI MHpa oOyuarmuxcs, B (hOpMHpOBaHUWe yMeHUMN MNpPUMEHSTh
HayUYHBIA METO/] TI03HAHUSI TTPH BBITTOTHEHUY UMM YUeOHBIX UCC/IeJOBAaHU.

B ocHoBy Kypca GU3MKU i1 yYpOBHS cpeAHero o0ijero oOpa3oBaHus
TOJIOKeH psiJ, Wjed, KOTOpble MOXHO pacCMaTpuBaTh Kak TPUHLMIBI €ro
MOCTPOEHHUSI.



Hoes yenocmHocmu. B COOTBETCTBUM C HeWl KypC SIB/SIETCSI JIOTMUECKH
3aBeplIEHHBIM, OH COZIeP)KUT MaTepras 13 BCexX pas3ZiesioB (PU3UKH, BKIKOUYAeT Kak
BOIPOCHI K/IaCCMYECKOU, TaK U COBPEMEHHOM (DH3UKHU.

Hoes eeHepanuzayuu. B COOTBETCTBUMM C Heill maTepuan Kypca (GU3MKU
00beMHEH BOKpPYr (u3WyecKUx Teopuidl. Begyuum B Kypce sBIsieTCS
(opMypOBaHUe IIpeJCTaBAeHUd O CTPYKTYPHBIX YPOBHSIX MaTepuH, BellecTBe U
roJie.

Hoes eymanumapusayuu. Eé peanusanusi TmipejrosaraeT WCI0/Jb30BaHUe
rYMaHUTApHOrO MOTeHMana (U3NYecKO HayKd, OCMBIC/IEHWE CBSI3W Pa3BUTHS
¢usukM C pasBuTMeM o00IlecTBa, a TakKkKe C MHPOBO33PeHUYECKUMH,
HPABCTBEHHBIMU U 9KOJIOTMUeCKUMU MPoOieMaMHu.

Hodes npuknaoHolli HanpaseneHHocmu. Kypc ¢u3uku  mipejmnosaraet
3HaKOMCTBO C IIMPOKUM KPYTrOM TeXHHUYECKUX U TeXHOJIOTUYECKUX MPUI0KEHUU
V3yYeHHbIX TEOPUM U 3aKOHOB.

Hoes 53Kkonozusayuu peanusyeTcsi MOCPEACTBOM BBEJEHUS 3JIEMEHTOB
cofiep>KaHusl, TIOCBAIIEHHBIX HSKOJIOTUYECKUM TpobsieMaM COBPEMEHHOCTH,
KOTODbIe CBSi3aHbl C Pa3BUTHEM TEXHUKW U TEeXHOJOTHM, a Takke OOCYXAeHus
npobJ/ieM paLoHaTbHOTO PHPOZOIIO/Ib30BaHUs U 9KOI0rnYeckoi 6e30macHOCTH.

Crep)KHEBbIMM 3/leMeHTaMM Kypca (U3MKUM Ha ypOBHe cpeJHero oOiero
obpa3oBaHus sBAAIOTCA (pr3nueckue Teopuu ((popMHUpOBaHHe TIpeACTaBIeHUN O
CTPYKTYype NOCTpPOeHus1 (U3NYeCKOU Teopru, poyr (yH/aMeHTalIbHbIX 3aKOHOB U
NPUHLIMIIOB B  COBPEMEHHbIX MpeJCTaB/leHUsIX O I[pUpOZe, TpaHULIaX
NMPUMEHUMOCTU TeOpWM, [Jisi OINWCaHUSl eCTeCTBeHHO-HAy4HbIX SIBJI€HUN U
TIPOLIECCOB).

CurcTeMHO-/1eSITe/IbHOCTHBIN MOAXO0/, B Kypce (DU3MKU peanu3yeTcs IMpexxze
BCETO 3a CYET OpraHu3alliy SKCIepUMeHTaTbHON JesTeTlbHOCTU 00y4aroluXcsl.
Ons  6a3oBoro ypoBHs Kypca (U3MKKM — 3TO HCIO/Ib30BaHHWE CUCTEMbI
(bpoHTaNBHBIX KpPAaTKOBPEMEHHBIX JKCIIePUMEHTOB U j1abopaTOpHBIX pabor,
KOTOpbIe B Tporpamme 1o ¢u3rke o0beJuHEeHbI B OOIIUI CIMCOK YYeHUYeCKUX
MIPaKTUUYeCKUX paboT. BhiziesieHre B yKa3aHHOM IlepedHe J/1ab0paTOpHBIX paboT,
MPOBOAUMBIX  [I/I  KOHTPOJSI M  OLIeHKHM, OCYILeCTB/sIeTCSl  yuyaCTHUKaMHu
oOpa3oBaTe/sibHOTO TIpollecca HWCXOAs U3 0COOeHHOCTeM IUIaHUPOBaHUS U
ocHaileHusi KabuHera ¢usuku. Ilpu 3TOoM obecreurBaeTcsi  OBJafieHUe
00yyarolMMUCS YMEeHUsSIMU TPOBOJUTH KOCBEHHble W3MepeHMsl, UCC/ef0BaHUs
3aBUCUMOCTeM (U3MUYeCKMX BeIMUMH W TIOCTAaHOBKY OIBITOB T10 TIPOBEpKe
TIpe//I0XKeHHbIX THUTIOTe3.

Bosblioe BHHMMaHWe y/e/sieTCsl peLIeHWI0 PacyéTHbIX W KaueCTBEHHbBIX
3aga4. Ilpy 5TOM [/1 pacuéTHBIX 3a/au [MPUOPUTETOM SIB/ISIFOTCS 3a/lauM C SIBHO
3a/laHHOM (PU3MYECKOU MO/Ie/TbIO, TTO3BOJISIIOLIKE IPUMEHSTh U3yUYeHHbIe 3aKOHBI U



3aKOHOMEpPHOCTU KaK M3 OJHOTO pa3fiesia Kypca, TaK W UHTeTpUPYs 3HaHUS U3
pa3HbIX pa3/enioB. [si KaueCTBeHHBIX 3ajjau TIPUOPUTETOM SIBJISIIOTCS 3a/laHuUs Ha
00BsICHEHHE TIPOTeKaHUs1 (U3NUECKUX SIBJIEHMM W TIPOLIECCOB B OKPY’KaroIieu
KU3HU, TpeOyrome BbIOOpa (U3NUecKoW MoJenud [ CUTyallud TPaKTHUKO-
OpPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmMu D®I'OC COO K MaTepuabHO-
TeXHUUEeCKOMY obecrieueHHI0 yueOHOro mpoljecca 0a30BbIM YpOBeHb Kypca
GbH3MKK Ha ypoBHE cpeiHero obiriero o6pa3oBaHus [[OJDKeH U3yUuaThCs B YC/IOBUSX
npeIMeTHOT0 KabuHeTa (M3WKU WIA B YC/IOBUSIX WHTETPUPOBAHHOTO KaOWHeTa
TIpeIMeTOB eCTeCTBeHHO-HAy4YHOTo I[uKjaa. B kabuHeTe (GU3MKU [O/KHO OBITH
HeobxonuMoe JlabopaTopHOoe 000py/0BaHUWe [IJi1 BBIMOHEHUS YKa3aHHBIX B
rporpamMme 110 (pu3HKe yUeHHUYeCKHX MPaKTHUeCKUX paboT M eMOHCTpaI[MOHHOEe
obopyioBaHUe.

HdemoHcTpalioHHOe 060pyZoBaHue (OpPMUDYeTCs B COOTBETCTBUU C
MIPUHLIAIIOM MHWHHMAQ/IbHOM  [IOCTAaTOYHOCTH M 00ecrieudBaeT TIOCTAHOBKY
TEePEeUNC/IeHHBIX B TIporpaMme T10 (GH3MKe KIFUeBBIX JAeMOHCTpALdid s
WCC/IeJOBAaHUST ~ M3yYaeMbIX SIBJIEHHA W TPOLIECCOB, OMIMUPUYECKUX H
dbyHjaMeHTa/IbHbIX 3aKOHOB, UX TEXHUUECKUX TTPUMeHeHUH.

JlabopaTopHoe 00o0py/i0BaHUe [Ji YueHHYeCKUX MpaKTUUecKux paboT
dbopMupyeTcss B BHle TeMaTHUeCKMX KOMITJIEKTOB W 00ecrieunBaeTcss B pacuére
OJHOTO KOMIJIeKTa Ha [JByX oOyuaromuxcs. Tematuueckre KOMILIEKTEI
nabopaTopHOTO 000pYy/I0BaHUS [OJ/DKHBI OBITH TTOCTPOEHBI HAa KOMIIJIEKCHOM
WCII0/Tb30BaHUH aHAJIOTOBBIX U LU(POBBIX MPHUOOPOB, a TaKKe KOMITbIOTEPHBIX
HM3MEePUTEe/IbHBIX CUCTEM B BU/Ie [TU(POBBIX T1ab0paTopHii.

OCHOBHBIMH 11e/IIMU M3y4eHust (U3UKHU B 0011IeM 00pa30BaHUU SBISIFOTCS:

* (QopmupoBaHMEe HHTepeca W CTpPeM/ieHUs OOydYaroIMXcsi K HaydHOMY
W3y4YeHUI0 TIPUPOJbl, Pa3BUTHE WX UHTE/UIeKTyalbHbIX U TBOPUECKUX
CIIOCOOHOCTeI;

® pa3BUTHE TIPE/CTAB/IEHUH 0 HAYUHOM MeTO/ie TI03HaHUs U (HOPMUPOBaHHE
HCCIIeJOBATe/TbCKOTO OTHOIIIEHHS K OKPY KarOIIUM SIBJIEHUSIM;

* (QopmupoBaHHE HAyYHOTO MMPOBO33DEHMsS] KakK pe3y/bTaTa H3y4deHUs
OCHOB CTPOeHUsI MaTepuH U (QyHAaMeHTaTbHBIX 3aKOHOB (PU3UKUY;

* (QopmupoBaHuMe yMeHUM OOBSICHATH SBJIEHUSI C UCIOJb30BaHUEM
(bU3MUeCKUX 3HAHUW U HaYUYHBIX /I0Ka3aTe/bCTB;

e (QopmupoBaHue TMpeCTaB/lIeHUNA O POMM (PU3UKUA JJi Pa3BUTHS APYTUX
eCTeCTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH.

HocTkeHne 3TUX 1jefieid obecrieunBaeTcsl pelieHreM C/IeyIOIMUX 3afZiau B

riporjecce u3yueHust Kypca GU3MKU Ha ypOBHe cpeiHero obiijero o6pa3oBaHus:



e mnpuobpeTeHWe  CHUCTeMbl  3HaHMKA 00  oOmUX  QuU3NUECKHUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TeopusiX, BKJ/THOYast MeXaHUKY,
MOJIEKYJISIDHYIO  (PU3WKY, 37€KTPOJJMHAaMUKY, KBaHTOBYI (U3UKY U
3JIeMEHTBI aCTPO(U3UKY;

e ¢dopMUpoBaHHWE YMeHWM TPUMEHSATb TeopeTUuUeCcKue 3HaHusl s
o00BsicHeHWs] (U3NUECKUX SBJIeHUA B TPUPOZe W [JIi TIPUHSATHS
MPaKTUUeCKHX pelleHUM B MOBCeJHEBHOW JKU3HU;

® O0CBOeHMe CIIOCOOOB pellleHUs] pa3/WyHbIX 33/@d C SIBHO 3a/laHHOU
¢dbu3rMueckol MoJenblo, 3aZiad, ToZjpa3yMeBarolUX CaMOCTOSITe/TbHOe
co3JjaHve (pu3nUecKor MOZe/iu, aIeKBaTHOW YC/IOBUSIM 3a/jauy;

® [OHUMaHWe (PU3NUYeCKUX OCHOB UM TPUHIIUIOB JEeNCTBUS TeXHUUeCKUX
YCTPOMCTB U TEXHOJIOTMYECKUX TIPOLIeCCOB, UX BJIMSHUS Ha OKPY’KaroILyIO
cpeny;

® OBJ/IaJleHHe MeTOo/[aM{d CaMOCTOSITe/TbHOTO TJIaHWPOBAHUSI U TIPOBeeHUS
(br3MUecKuX 3KCIepUMEHTOB, aHajM3a W UHTepIripeTaliud UHMOpPMalUH,
oripefiesieHus! I0CTOBEPHOCTH TMOJTyUeHHOTO pe3y/ibTaTa;

® (CO3[jaHWe YCJIOBUU [Ji Pa3BUTUSI YMEHUW MPOEKTHO-UCCJIeI0BATEbCKOM,
TBOPYECKOU [1eATe/IbHOCTH.

Ha usyuenue ¢usuku (yriny6ieHHbIM ypOBeHb) Ha YPOBHe CpefjHero obiiero

obpa3oBanus otBoauTCs 165 uacoBB 11 kmacce (5 yaca B HeZIesno).

[TpennaraeMerii B TiporpamMme 10 (¢u3MKe TiepeueHb J1laOOPAaTOPHBIX U
MPaKTUUeCKUX pabOT sBJ/SETCS PeKOMEHAOBAaHHBIM, YUWTe/lb [ejlaeT BbIOOD
TpoBeJieHUsT J1abopaTOpPHBIX pPAabOT U OMBITOB C YUETOM WHUBUAYaTbHBIX
0cobeHHOCTeN 00yYaroInXCsl.



COAEPXXAHUE OBYUEHUA

11 KVIACC
Pa3pen 4. JneKTpoguHaMHuKa

Tema 2. IIocmosiHHbILI 3/1eKMPpUYeCcKUll MoK

[TocTositHHBIV 3J1IeKTPUYECKUU TOK. YcnoBus BO3HUKHOBEHUS
3JIEKTPUYECKOr0 TOKa. HarmpaBieHve W cula TOKa. OJIeKTpUUYeCKas LieMb.
CBoOOgHBIE HOCUTENW  3apsija. OJJeKTpUUeCKWd TOK B  TPOBOJHHUKAX.
BosibTamnepHasi xapakTepyuCTWKa TMPOBOAHMKA. 3akoH OMa [/ ydyacTKa Liernw.
DJIeKTpUUYeCcKoe COIpPOTHB/IEHKe. Y/e/bHOe 3JIeKTPUUecKoe COIPOTUBJIEHUE.
Pacuét comnpoTuB/IeHUS] CUCTeMBbI, COCTOSIIIEM M3 HECKOJbKUX MPOBOHUKOB.
[TocnenoBaTennbHOEe U MapasviesibHOe COeJVHeHue pe3ucTOpoB. V3MepeHue CUJIbI
TOKa W HamnpspkeHWs. PaboTa M MOIIHOCTH 3/IEKTPUUECKOr0 TOKa. TerioBoe
JencTtBue Toka. 3akoH Jbxoynsi — JleHija. VICTOUHMK TOKa. OJIeKTPO/BIKYILast
cuna. 3aMKHyTasi SJ/ieKTpudeckas Ilefb. 3akoH OMa s TIOTHOM  Lienw.
ONeKTpUYeCKu TOK B 3/J€KTPOJUTax. OJEeKTPOIUM3 U €ero MpHUMeHeHUe.
OJIeKTpUUYeCKW TOK B razax. I[lnasmMa. OJIeKTpUUECKMU TOK B BaKyyMe.
OneKTprUYeCcKuil TOK B MOyTPOBOAHMKAX. [10/yTIpOBOHUKOBBIE TIPUOOPHI.

JlaGopaTopHbIe paboTHhI:

1.0npepenenve 3/1C 1 BHYTpeHHETr0 CONPOTUB/IEHUS] UCTOUHUKA TOKa.
2. "OnpepeneHve 3/ieMeHTapHOrO 3apsi/ia TIpy 3/1eKTpoJin3se”
Pa3pgen 4. JneKTpoguHaMHUKa

Tema 3. MazHumHoe nosie. 3/1eKIMpoMazHUMHAs UHOYKYus

[TocTossHHBIE ~ MarHWATBL.  B3auMopelcTBHME  TOCTOSHHBIX ~ MarHWTOB.
MarnutHoe T1ioie. BekTop MarHMTHOM WHAYKUMU. [IpUHLMO Cyneprno3uiyu
MarHUTHbBIX MOJied. JIMHUM MarHUTHOM WHAYKLWU. KapTWHa NWMHWKA MarHUTHOU
VH/YKLIUU T0JI IOCTOSSHHBIX MarHUTOB.

MarHuTHoe T1I0Jie TPOBOJAHMKA C TOKOM. KapTuHa /MHUN WHAYKLUU
MAarHUTHOT'O TIOJ/ISl JJIMHHOTO TPSIMOI0 TMPOBOJHMKA U 3aMKHYTOTO KOJIbLIEBOTO
TPOBO/IHUKA, KaTyIIKK C TOKOM. OnbIT OpcTeia. B3auMmoercTBre MpoOBOAHUKOB C
TOKOM.

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

Cwua JlopeHija, eé MOJyJb U HaripaB/ieHUe. [IBrKeHre 3apspKeHHOM YaCTHULIbI
B OZIHOPOTHOM MarHUTHOM I1o/1e. PaboTa cuibl JIopeHria.

fBneHvie 5/IEKTPOMarHUTHOM MHAYKUMHU. I[IOTOK BeKTOpa MAarHUTHOU
VHAYKUUU. OJEKTPOJABWXKYLIAsi CuUla WHAYKUMU. 3aKOH 3JeKTPOMarHUTHOU
vHAyKOuu dapazes.

BuxpeBoe ssieKTpuueckoe T1iojie. OJI€KTPOJABWXKYILas CWa MHAYKLUUA B
TIPOBOJHUKE, IBIXKYLLEMCS MTOCTYNaTeIbHO B OAHOPOAHOM MAarHUTHOM TIOJIe.

ITpaBusno JleHua.



NHAyKTUBHOCTL.  fIB/eHWe CaMOUHAYKLMU. OJIeKTPOABWKYLLasg CUJia
CaMOMH/YKLIAH.

OHeprusi MarHUTHOTO TOJII KaTYLLIKK C TOKOM.

DJIEKTPOMAarHuTHOeE T10J1e.

TexHUyeckre YCTPOMCTBA W MPAKTAYECKOe TMpPHUMEHEeHHe: T[OCTOSIHHbIE
MarHWThbl, 3/1€KTPOMAarHWThl, 3/€KTPOJBUraTe/b, YCKOPUTE/IH 3SJIeMEeHTapHbIX
YyaCTUL], UHAYKLMOHHAS MeyYb.

LemoHcmpayuu

OmnbIT OpcTesa.

OTKJIOHEHHE 3/IEKTPOHHOIO MyYKa MarHUTHBIM T10JIEM.

JIMHUY VHYKLAX MarHATHOTO TIOJISI.

B3anmMogelicTBre ABYX NPOBOJHUKOB C TOKOM.

Cwuna Amnepa.

HeunictBue cubl JIopeHIja Ha UOHBI 3JIEKTPOJIUTA.

SIB/1eHMe 3/1IeKTPOMAarHUTHOW UHAYKIUH.

ITpaBusio Jlenua.

3aBUCHMMOCTb 3/IEKTPOJBWKYILLEN CUIbl UHAYKLUU OT CKOPOCTA W3MEHEHUs
MarHMTHOIO MOTOKa.

ABneHVe cCaMOUHYKLIVH.

YueHuueckull 3KcnepumeHm, a1abopamopHble pabombil

W3yyeHrie MarHUTHOIO T10J/151 KATYILIKU C TOKOM.

WccnenoBanne 1elCTBYS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

WccnenoBanue siB/ieHUs 3/1eKTPOMarHUTHOU UHAYKIUU.

Pa3pen 5. Kosie0aHust ¥ BOJTHbI

Tema 1. MexanuuecKue u 3/1eKmpomazHummHble Ko/1e0aHusl

KonebatenbHass  cucrema. CBobOoziHble — MeXaHUUeCKHe  KojiebaHUs.
["apmoHuueckre Kosiebanus. Ilepuop, vacTtoTa, amruiMTyga U (a3a KonebaHui.
[Ipy>KUHHBIM MasTHUK. MareMaTUUYeCKUd MasTHUK. YpaBHEHHWE rapMOHUUYECKUX
Konebanuii. [TpeBpaiijeHHe 3HePTUX TIPU TapMOHUUECKUX KOJIe0aHHSIX.

KonebaTtenbHbiii KOHTYp. CBOOOJHBIE 3/IEKTPOMAarHUTHBIE KOJjieOaHUS B
HiealbHOM KojiebaTesTlbHOM KOHTYpe. AHANOTUs MeXIy MeXaHUueCKUMU |
9/IEKTPOMarHUTHbIMU  Konebanusmu. Popmyna TomcoHa. 3aKOH COXpaHeHUs
SHEpPIUH B H/iea/lbHOM KoJie0aTe/TbHOM KOHTYPe.

[TpencTaBieHue O 3aTyxXaroIux KomnebaHUsX. BbIHYKIeHHbIe MeXaHUUYeCKHe
KonebaHusi. Pe3oHaHC. BbIHYKIeHHbIe 3/IeKTPOMarHUTHbIe KoJiebaHusl.

[TepemenHbli TOK. CHHYCOWJA/IbHBIM Tl€epeMEHHbIM TOK. MOIJHOCTb
repeMeHHOr0 TOKa. AMIUIMTY/IHOe W [eUCTBylolllee 3HaueHue CU/Ibl TOKa |
HarpsoKeHUs.



Tpanchopmarop. TIpon3BozCTBO, Tiepefiaua U MOTpeOieHre 3/1eKTPUUYeCcKoi
SHEPruu. JKOJIOTUUeCKHe PUCKHU TIPU MPOU3BOJCTBe 3/IeKTPO3Hepruu. Kysbrypa
WCII0/Tb30BaHUsI 3/1IEKTPOSHEPIUU B TIOBCEIHEBHOM XKU3HU.

TexHUUyeCcKue YCTPOWCTBAa W TMpaKTUUYECKOe MpHUMEHEeHHe: >/IeKTPUYeCKUu
3BOHOK, TeHepaTop MepeMeHHOr0 TOKa, IMHUY 3/1eKTpornepeaay.

LlemoHcmpayuu

WccnenoBaHve mMapaMeTpoB KosebaTenbHOM CUCTeMbl (TIPY>KUHHBIA WM
MaTeMaTUYeCKUN MasiTHUK).

Habtto/ieHue 3aTyxaroIux KoieOaHi.

VccnemoBaHre CBOMCTB BBIHYKAEHHBIX KOIe0aHHUM.

Habntonenue pe3oHaHca.

CB00OO/HbBIE 3/IEKTPOMAarHUTHBIE KOTe0aHUs.

OcuuiiorpaMMel (3aBUCMMOCTU CHJIbI TOKA U HAalpsPKeHUs1 OT BPEMeHM) /1S
3/IeKTPOMAarHUTHBIX KOJieOaHUM.

Pe3oHaHC TIpyM TMOC/Ae[0BaTe/IbHOM COeJWMHEHUM pe3UCTopa, KaTyIIKU
VH/[yKTUBHOCTH Y KOH/JIeHCaTopa.

Mopenb TMHUM 371€eKTpONepesaun.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

VccnepnoBaHre 3aBUCMMOCTU TepyoZia Masbix KojaebaHWM Tpy3a Ha HUTH OT
JTUHBI HUTH Y MacChl Ipy3a.

WccnenoBanne mnepeMeHHOrO TOKAa B LeNA W3  MOC/Ie0BATe/bHO
COeIMHEHHBIX KOHZEHCAaTOPa, KaTyIIK/A U pe3ucTopa.

Tema 2. MexaHuuecKue u 3/1eKmpomazHuUmHble 60/1Hbl

MexaHuueckue BOJHBI, ycioBusi pacnpoctpaHeHusi. [lepuog. CKopocTb
pacrpoCcTpaHeHusi W [JIMHA BOJHBL. [lomepeuyHble W TPOAOJIbHBIE BOJIHBL.
Nurtepdepeniys 1 qudpakiiyds MexaHu4eCcKUX BOJIH.

3ByK. CKopocTb 3ByKa. ['/poMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DeKTPOMAarHuTHbIE BOJIHBL. Y CJIOBUSI U3/TyUEeHUs] 3/IEKTPOMArHATHBIX BOJIH.
B3anmHasi opuenTaius BektopoB E, B, V B sniekTpomarauTHOM BoHe. CBOWCTBa
3JIeKTPOMAarHUTHBIX BOJIH: OTpakeHue, TMpesioM/ieHue, Nosspusalnus, Jddpakiys,
vHTepdepeHIus. CKOPOCTb 3/IeKTPOMAarHUTHBIX BOJIH.

[[Tkana 3/1eKTPOMAarHUTHBIX BOJIH. [IprMeHeHue 3/1eKTPOMAarHUTHBIX BOJIH B
TeXHUKe U ObITY.

[IpyHLMIBI pagyOCBA3U U Te/leBUAeHUs. Pagyonokanus.

D/1eKTPOMAarHUTHOE 3arpsi3HeHUe OKPY Karolllei Cpe/ibl.

TexHUuyeckre yCTPOWCTBA U TIPAKTUUECKOe TpPHMeHeHHe: MY3bIKa/bHbIe
VHCTPYMEHTHI, YJIbTPa3BYKOBasi AWArHOCTMKA B TeXHWKe W MeJULIMHe, pajap,
paZiIuOTIpPUEMHIIK, TeJIeBU30p, aHTeHHa, TefedoH, CBU-neub.

LlemoHcmpayuu



Ob6pa3oBaHue ¥ paclpoCTpaHeHHe MOTePeYHBIX U IMPO/[0/IbHBIX BOJIH.

Koneb6mtoiieecst Tei0 Kak MCTOUHUK 3BYKa.

HabmtozeHre oTpa>keHUs1 ¥ Mpe/IOM/IEHUs] MeXaHUUeCKUX BOJTH.

Habsroiernre nHTepdepeHivy U Audpakiiud MeXaHUUeCKHUX BOJTH.

3BYKOBOM P€30HAaHC.

HabsrofieHre CBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAON U
YyacTOTOM KosiebaHuM.

WccnenoBaHne  CBOMCTB ~ 3/1EKTPOMAarHWTHBIX — BOJIH: OTpa’keHue,
ripesioM/ieHue, nossipusanus, Audpakuys, HTepdepeHLusl.

Tema 3. Onmuka

l'eomeTpuueckass ontuka. [IpsmosiiHeMiHOe pacrpocTpaHeHue CBeTa B
oiHOpoAHOU cpefie. JIyu cBeTa. ToueuyHbIM UCTOUHUK CBETa.

OTtpaxkeHue cBeTa. 3aKOHbI OTpa)keHHs1 cBeta. [locTpoeHne n306pa>keHuil B
TIJIOCKOM 3epKare.

[IpenomMeHue cBeTa. 3aKOHBI TTpeIOMJIeHHUsT CBeTa. AOCO/MIOTHBIN MOKa3aTesb
nipeiomsieHusi. [losiHoe BHyTpeHHee oTpaxeHue. [lpefieNbHBIM Yroa IMOTHOTO
BHYTPEHHEr0 OTPa’KeHUSI.

HMucnepcus ceeta. CnoykHbINM coctaB 6esoro ceeta. LlBer.

CobOuparomie ¥ paccevBaroiive fWH3bL. ToHKasgs JmH3a. POKyCHoe
pacCTOsTHUe M OITHYecKas CWIa TOHKOW JiMH3bI. [locTpoeHue H300pakeHW B
coOMparoIMX 1M paccemBaroIuX uH3aX. PopMysia TOHKOW JIMH3bI. YBeInuueHue,
JlaBaemMoe JIMH30M.

[Tpeaensbl MpUMEHMMOCTH FeOMeTPUUYEeCKOW OINTHKH.

BonHoBass onTtuka. WHTepdepeHumsi cBeta. KorepeHTHble HCTOYHUKM.
YcioBusi HabmofieHUssT MakKCHMyMOB W MWHUMYMOB B HWHTep(epeHIMOHHOM
KapTHHE OT [IBYX CUH(a3HbIX KOTePEeHTHBIX UCTOUHHKOB.

Oudpakiys cBeta. [IudpakiMoHHas pemiéTka. YCaoBUe HabmozeHust
[JIaBHBIX ~MakKCMMyMOB TIpU [aJleHWd MOHOXPOMAaTHUYeCKOro CBeTa Ha
IU(paKIMOHHYIO PEIETKY.

[Tonsipyzauus ceera.

TexHUuyeckre yCTPOWCTBA U TIpaKTUUeCKOe TIpUMeHeHWe: OUKW, JyIa,
doToanmnapaT, TPOEKLIMOHHbIA anmnapaT, MHKDOCKOM, TeJeCcKOl, BOJIOKOHHAsI
OMTHKa, AU(PPaKI[MOHHAs PelléTKa, TO/ISIPOU,.

LlemoHcmpayuu

[IpsiMonviHeliHOe pacrnpoCTpaHeHWe, OTpaKeHWe W TpesioMJIeHue CBeTa.
OnTrueckue TTpUOOpHI.

ITotHOE BHYTpeHHee oTpaxkeHUe. Mo/e/b CBeTOBO/A.

VccnepoBaHre CBOMCTB M300pakeHUH B TMH3aX.

Mojenu MUKpPOCKOIIa, TejlecKorIla.



Habsrojenre nHTEepdepeHIny CBeTa.

Habmopenne audpakiuu ceeTa.

Habmtozenue aucrnepcyy cBerta.

[TosryueHue CrieKTpa C TIOMOIIIBIO PHU3MBI.

[TosyueHure crieKTpa € IOMOIIIbIO AU(PaKIMOHHOW PEIETKY.
HabsroieHue nmonsipu3aliiu CBeTa.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl
Vi3mepeHwue 1OKa3are/isi Ipe/ioM/IeHHs] CTeKJIa.
ViccnenoBaHue CBONCTB n300paykeHWH B JTMH3aX.
Habntopenue aucriepcru cBeTa.

Pa3pesn 6. OCHOBBI Cieliia/IbHON TeOPHH OTHOCUTE/IbHOCTH

I'paHuubl  TIPUMEHHMMOCTHM  KJIaCCMYeCKOM  MexaHukKd.  [locTysnartsl
Crelia/ibHOW TeOpUM OTHOCUTEeTbHOCTH: WHBApPUAHTHOCTb MOJY/sl CKOPOCTU
CBeTa B BaKyyMe, MPUHLIUI OTHOCUTEIbHOCTU JWHILTEUHA.

OTHOCUTETLHOCTh OJHOBPEMEHHOCTHU. 3aMejljyieHre BPeMeHU U COKpallleHue
JUTAHBI.

OHeprusi U UMIYJIbC PeIsITUBUCTCKOW YaCTHULIbI.

CB$13b MacChl C SHePrUer U UMIYJIbCOM PeSITUBUCTCKOW YaCTULIbl. DHEpPrus
TTOKOS.

Pa3pen 7. KBanroBas ¢u3uka

Tema 1. DnemeHmMbI KEAHMOBOL ONMUKU

®otonbl. Popmyia [1naHKa cBsi3u S5Hepruu (HOTOHA C ero YaCTOTOW. DHeprust
Y UMITyJIbC (DOTOHA.

OTkpbiTHe U uccnaefoBadre Goto3ddekra. OmnbiThl A. I'. CToseToBa. 3aKOHbI
doTtoapdekra. YpaBHeHue OliHIITeHa Ay GoTodpdekra. «KpacHas rpaHuia»
dboToadhdekTa.

Hapnenue cBeta. Omnbitel [1. H. JleGenesa.

XuUMHuecKoe JeliCTBYe CBeTa.

TexHUueckue YCTPOMCTBA W MpaKTUUeCKoe MpHUMeHeHUe: (HOTO3/1eMEHT,
doTomaTumk, comHeuHasi 6atapesi, CBeTOAUO/,

LemoHcmpayuu

®oT103¢(deKT Ha yCTaHOBKE C LIMHKOBOM IJTaCTUHOM.

WccnenoBaHue 3akOHOB BHelllHeTro (oTo3(dekra.

Cseroauop,.

ConHeuHas baTapes.

Tema 2. CmpoeHue amoma

Mogens atoma TomcoHa. OmnbiTbl Pe3epdopja Mo pacCcessHUIO O-YaCTHLI.
[InanerapHas mogens aroma. Iloctynatel bopa. W3nyueHue u morsolleHve



(GOTOHOB MpU Mepexo/ie aTOMa C OJHOTO YPOBHSI SHEPIUM Ha Jpyrol. Bupsl
crieKTpoB. CrieKTp ypOBHEeW 3HepPruu aroMa BoA0po/a.
BonHoBele cBoricTBa yactull. BosHel ge bpoiiisa. Kopnycky/isipHO-BO/THOBOU
Ayasv3m.
CrioHTaHHOEe U BbIHY)X/IeHHOe H3/lyYeHUe.
TexHUUeckue yCTpPOWCTBA W TPAKTUYECKOe TpPHUMEHeHUe: CIeKTPaJbHbIN
aHa/u3 (CreKTPOCKOI), jia3ep, KBAHTOBBIM KOMITbIOTEP.
LemoHcmpayuu
Mogensb onbita Pe3epdopga.
OmnpesiesieHye AJIMHBI BOJIHBI J1a3epa.
Habsro/jeHue iiHevaThIX ClIeKTPOB H3/TyueHusl.
Jlasep.
YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombi
HabsroieHue iMHeHYaToro crekTpa.
Tema 3. AmomHoe 510po
OKCIeprMeHThI, [IOKa3bIBalole CJI0KHOCTb CTpoeHust szpa. OTKpeITHe
pagvoakTuBHOCTU.  OmnbITel  Pesepdopsa 1o omnpefiesieHWI0  COCTaBa
pafvoakTUBHOrO wu3nydeHus. CpoiicTBa anbda-, 6OeTa-, TaMMa-U3TyueHUs.
BivsiHre paiioakTUBHOCTH Ha ’KHBbIe OpPraHU3MBl.
OTkpbITHe MPOTOHA W HeWTpoHa. HykioHHas mogens sjpa [eiizeHOepra—
NBanenko. 3apsp sapa. Maccosoe unciio sapa. M30Torsbl.
Anba-pacnias. OJIeKTPOHHBIM UM TIO3UTPOHHBIM OeTa-pacraz. ['amma-
y3J/lydeHue. 3aKOH paIMOaKTUBHOIO pacraja.
OHeprus CBsI3U HYKJIOHOB B sifipe. fnepHble cusbl. [edekT Maccel sapa.
AnepHeie peakuuu. [eseHue U cuHTe3 aep.
AnepHbiii peaktop. TepmosigepHbii cuHTe3. [Ipo6/ieMbl U TIEPCIIEKTHBBI
1IePHOM SHEPreTUKU. JKOJIOTUYECKHEe aCleKThl SjePHOW SHePreTHUKHU.
OnemeHTapHble YacTULbl. OTKpPBITHE MO3UTPOHA.
MeTo/pl Hab/TIOIeHUST ¥ pETUCTPALIK 37IeMeHTapHBIX YaCTHII.
dyH/1aMeHTa/IbHbIe B3aUMOJenCcTBYsA. EAMHCTBO (u3HuecKol KapTUHBI MUPa.
TexHUUeCcKre yCTPOMCTBA M MPaKTUUeCKOoe NMPUMEHEeHHe: 103UMeTp, Kamepa
BunbcoHa, siiepHbIii peakTop, aToMHasi bomba.
LlemoHcmpayuu
CuéTYMK MOHU3UPYIOIIUX YaCTHL].
YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl
VccnenoBaHue TpeKOB YacCTHL] (110 TOTOBBIM (poTOrpadusim).

Pa3pen 8. DieMeHTBI aCTPOHOMMH M aCTPO(PU3NKH

OTamnbl pa3BUTHSI aCTpOHOMUU. [IpUKIaiHOe M MUPOBO33peHUeCKOoe 3HaueHHue
aCTPOHOMHUH.



Bup 3BésgHoro Heba. Co3Be3fusi, sipkKue 3BE3ZbI, TJIAHEThI, WX BUAUMOE
[BIDKEHUe.

CoJsiHeyHas cucrtema.

Cosnnue. ConHeyHasi akTMBHOCTb. McTouHWK 3Hepruu CosiHL@ U 3BE3[.
3BE3/Ibl, X OCHOBHBIE XapaKTePUCTUKU. [luarpamma «CHeKTpalbHbIM KJacC —
CBETUMOCTb». 3BE3[bl IJIaBHOM I10C/e[0BaTe/JbHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» JIJI1 3BE&3J] IJIaBHOM I0C/Ie0BaTebHOCTA. BHyTpeHHee cTpoeHue
3B631. CoBpeMeHHbIe Ipe/iCTaB/IeHNUs O MPOUCXOXAeHUU U 3BooLuud ConHia u
3B€3/1. JTarbl KU3HU 3BE3.

Muieunbii IlyTe — Hama ['anakTtuka. ITonoxenve u aBwkeHue CoJiHIA B
lNanaktuke. Tumnsl ranakTuk. PaguoranakTiky U KBasapbl. YépHble [bIphI B fpax
rajlakTyK.

Bcenennas. Pactiipenue BeenenHoil. 3akoH Xa66sa. Pa3beranuve ramakTHk.
Teopust bosbloro B3peiBa. PesiukToBOE M3ydeHue.

MaciurabHasi ctpykrypa BcenenHoii. MeTaranakTuka.

HepetéHHbie ipo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab00eHus

HabsroieHusi HeBOOPYKEHHBIM TJ1a30M C MCIOb30BaHUEM KOMITbIOTEPHBIX
TIPUIOYKEeHUH /1J1si oripeZiesieHusi TI0/I0)KeHus1 HebeCHbIX 00BeKTOB Ha KOHKPETHYHO
[laTy: OCHOBHbIe co3Be3 st CeBepHOro MoJylapus 1 sipKue 3BE3/bl.

Habsroenus B Tesieckon JIyHbl, riaHeT, MieuHoro ITyTu.

O0o0miaroiiee MOBTOPeHUE

Ponb GU3MKM W aCTPOHOMMM B SKOHOMMUYECKOH, TeXHOJIOTMYeCcKOH,
COLIMA/IbHOM U 3TUYeCKOU c(epax [esiTelbHOCTU YesIoBeKa, POJb U MeCTO (PU3UKU
1 aCTPOHOMHU B COBPeMEHHOM Hay4yHOU KapTHHe MUpa, po/ib (PU3NUeCcKoi Teopuun
B (GOpMUpOBaHMM TIpe/CTaB/ieHHd O (U3UUEeCKOM KapTHHE MHUpa, MeCTO
¢bur3nueckoil KapTUHBI MUpa B OOIIeM psily COBPEMEHHBIX eCTeCTBEHHO-HayUHbIX
ripe/iCTaB/IeHUN O TIPUPOJE.

MexnpeaMeTHbIe CBA3HU

N3yuenune Kypca ¢u3nvku 6a3oBoro ypoBHs B 11 Kjacce OCyIIeCTBISIETCS C
YUYETOM COJZlepKaTe/ibHbIX MEXIPeJMEeTHbIX CBsI3eM C KypcaMd MaTeMaTHKH,
buonoruu, XMMUH, Teorpadry ¥ TEXHOJIOTHH.

MedicnpeOmemHble noHsimusi, CBsi3aHHble C W3yueHHWEM METO/I0B HayuHOTO
TO3HAHUWs: SIBJIeHWe, Hay4Hbld (akT, rumoresa, (u3uyecKasi BeJWUMHA, 3aKOH,
Teopwusi, Ha0/MIOieHre, SKCTIepUMEeHT, MO/ieJIMPOBaHue, Mo/ieflb, U3MepeHHe.

Mamemamuka: pelieHWe CHUCTeMbl ypaBHEHWM, TPUTOHOMeTpUYECKHe
GyHKUMW: CUHYC, KOCUHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUeCKOoe
TOXeCTBO, BEKTOPbl M HMX MPOEKLMM Ha OCHM KOODJWHAT, CJI0KEHWe BEeKTODPOB,



TIPOM3BO/HBIE 37IeMeHTapHBIX (GYHKI[MM, TPU3HAKK TI0/00Ms TpEeyro/ibHUKOB,
orpeiesieHHe TJIOL[AAU TJIOCKUX (UTryp v 06bEMa TeJl.

Buonoeus: sneKTpuueckue sIBJIeHUs B JKABOW TIpUpPOZie, KoJieOaTe/bHbie
[IBIDKEHUSI B )KUBOM TIPUPO/ie, ONTUUECKHe SIBJIEHUSI B )KUBOM TMPHUPOJe, [eUCTBHE
pa/iialiii Ha )KVBble OPraHU3MBbl.

Xumusi: cTpoeHWe aTOMOB Y MOJIEKYJ, KpUCTa//InuecKasi CTPYKTypa TBEPbIX
Tel, MeXaHu3Mbl 00pa30BaHUS KpHUCTA/UIMUECKOW peIéTKH, CIIeKTpaJIbHbIN
aHaJIu3.

l'eoepacpusi:  marHuTHbIe TMOAOCa 3eM/d, 3ajieXKM MarHUTHBIX P/,
dhoToChEMKA 3eMHOU IMTOBEPXHOCTH, TIpe/icKa3aHue 3eMJIeTPsSICEeHU.

TexHonoz2us: JMHWAW  37M€KTpoIiepe/iady, TeHepaTop [epeMeHHOro TOKa,
3JIeKTPO/IBUTaTe/lb, WHJAYKLMOHHasi Teub, pajap, paJuONpUEMHUK, TeJIeBU30D,
aHTeHHa, TenedoH, CBU-neub, MpOEKLMOHHBIN arrapaT, BOJOKOHHAsl OITHKa,
coyiHeyHas barapesi.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA ITPOI'PAMMBI 110
®ON3NKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUSA

OcBoenne yuebHOro mnpeaMera «®du3MKa» Ha ypOBHe CpegHero oOIrero
obpa3zoBaHust (6a30BbIii YPOBEHB) [ODKHO 00ECTIeUNTh JAOCTVDKEHHE CJIeAYIOUX
JTMYHOCTHBIX, MeTaNpeAMETHBIX U IIPeIMETHBIX 00pa30BaTe/IbHbIX pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IbTATBHI

JIMUHOCTHBIE pe3yJ/bTaThl OCBOEHUsT yuebHOTO rpeMeTa «PU3MKa» [OJIKHBI
OTpa)kaTb TOTOBHOCTb U CIOCOOHOCTb OOyYaromMXCs PYKOBOJCTBOBATHCS
chopMHUpPOBaHHOM BHYTPeHHeM TMO3Ul[Med JUYHOCTH, CUCTEeMOM I1[@€HHOCTHBIX
OpHEeHTALWM, TIO3UTHUBHBIX BHYTPEHHUX  YOeXAeHWN, COOTBETCTBYIOIIUX
TPaJUI[MOHHBIM IIeHHOCTSIM DPOCCHHCKOTO OOIIecTBa, paciliipeHHe >KU3HEHHOTO
OMbITa U OMbITA JIeATe/IbHOCTH B TpOLiecCe peasr3aljid OCHOBHBIX HarpaB/eHUM
BOCITUTATEeIbHOW J1eITe/TbHOCTU, B TOM YUCJIe B YaCTH:

1) rpakAaHCKOTr0 BOCIIUTAHUA:

cchopMHUPOBAHHOCTD IPAYKAAHCKOM IMTO3UIIMK 00yUaroierocsi Kak akTHBHOTO U
OTBETCTBEHHOTO UjleHa POCCUHCKOTO 00IIeCcTBa;

MPUHSATHAE  TPAJULIMOHHBIX  OOIjeuesloBeUeCKUX T'YMaHUCTUUECKUX U
JeMOKpaTHUUeCKHX 11eHHOCTel;

TOTOBHOCTh BECTU COBMECTHYIO [IeiTe/TbHOCTh B MHTEpecax I'PakK/]aHCKOTO
o011iecTBa, yuaCTBOBaTh B CaMOYIIpaB/ieHUH B 06pa3oBaTe/IbHOM OpraHu3alivy;

yMeHue B3auMO/IelCTBOBATh C COL[MaTbHbIMU UHCTUTYTaMH B COOTBETCTBUU C
YX QYHKI[MSIMU U Ha3HauUeHUEeM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOM /leATe/TbHOCTH;

2)IaTpUOTHUYECKOr0 BOCIIUTAHUA:

c(hopMHPOBaHHOCTb POCCHUMCKOMN IPaK/1aHCKOM W/JIeHTUUHOCTH,
NaTpUOTH3Ma;

1[EHHOCTHOe OTHOIlIeHWe K TOCyZapCTBEeHHbIM CHUMBOJIAM, JOCTU)KEHUSIM
POCCUICKUX YUEHBIX B 00/1aCTU (PU3UKHY U TEXHUKY;

3)AyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

cchOpMUPOBAHHOCTh HPDABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 TIOBe/IeHMUS;

CIIOCOOHOCTh OlIeHHMBaTh CUTYal[Mi0 W TIPUHUMAThb OCO3HAHHBIE peIleHHs,
OpPHEHTHPYSCh Ha MOpPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTU, B TOM UMCJ/Ie B
JleATe/IbHOCTU YUE€HOTI 0,

0CO3HaHUe JIMYHOTO BK/Ia/la B IOCTPOEHUE YCTOWUMBOTO Oy 1yliiero;

4)3CcTeTHUeCKOr0 BOCIIUTAHHSA:

3CTeTUUeCKOe OTHOILIeHUe K MUPY, BK/IOUasi 3CTeTUKY HayUYHOTO TBOPUECTBa,
TIpUCYIIero (pu3nuecKou Hayke;



5)TPyA0BOro BOCIIUTAHUSA:

VMHTEpeC K pa3/iMuHbIM cdepaM MpodecCuoHaNbHOW AesiTebHOCTH, B TOM
Yucsie CBsI3aHHBIM C (PU3UKOU 1 TeXHUKOM, yMeHHe COBepIliaTh 0CO3HAHHBIN BHIOOD
Oyayieii mpodeccuu v peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE T1/1aHbI;

TOTOBHOCTh M CIIOCOOHOCTb K 00pa30BaHHIO0 U caMO0Opa30BaHUIO B 00/acTH
(bY3UKY Ha IPOTSDKEHWH BCeW )KU3HU;

6)3K0/10ru1UeCcKoro BoCIIUTaHHS:

c(OPMUPOBAHHOCTb 3KOJIOTUYECKON KY/IbTYphbl, OCO3HaHHE TJI00aJbHOTO
XapakTepa 3K0JIOTHYeCKUX Tpob/iem;

TJIaHUPOBaHWE U OCYIeCTB/IEHWE IeMCTBUM B OKPY>Kalolller cpejie Ha OCHOBE
3HaHUS LieJield yCTOMUMBOIO Pa3BUTHS Ue/I0BEYECTBa;

pacllMpeHye OIbITa [esTebHOCTU 3KOJIOTUUECKOW HarpaB/ieHHOCTH Ha
OCHOBe MMeIOIIUXCsl 3HaHUM 10 (PU3KKe;

7)1leHHOCTU HAay4YHOT'0 N03HaHUA:

c(OpMUPOBAaHHOCTb MMPOBO33pPEHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PM3UUECKON HayKU;

OCO3HaHWe 1]eHHOCTM Hay4HOW [leTe/IbHOCTH, TOTOBHOCTh B TIpoliecce
yu3yuyeHusi (GU3UKKA  OCYLIECTB/ISATH  MPOEKTHYH U HCC/Ie[0BaTe/bCKYIO
JesiTe/IbHOCTh UHUBU/YaabHO U B TPYTIIIe.

METAIIPEAMETHBIE PE3YJ/IbTATDI

ITo3HaBaTe/IbHbIe YHUBePCa/IbHbIE YUeOHbIe AeHCTBUS
Ba3zoBble jloruyeckue AeiiCTBHA:
camocCTosiTesibHO  (OpPMy/IMpPOBaTb M aKTyaJu3upoBaTh  TpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
orpefiesisiTh Lie/IM JesiTe/IbHOCTH, 3aJiaBaTh IapameTpbl M KPUTEPUU UX
JOCTHKEHUS;
BBISIB/ISITh ~ 3aKOHOMEPHOCTW U TIPOTMBOpEUMsT B  pacCcMaTpUBaeMbIX
buU3MUeCKUX SIB/IEHUSIX;
pa3pabarbiBaTh I/1aH pellieHus: pobeMbl ¢ YYETOM aHa/lM3a UMEROIIUXCS
MaTepHaibHbIX U HeMaTepUaabHbIX PeCypCOB;
BHOCUTb KOPPEKTUBBI B [eSITeJIbHOCTb, OLIeHWBAaTh COOTBETCTBUE Pe3y/IbTaTOB
LeJisIM, OLIeHWBaThb PUCKU TMOC/Ie/ICTBUM JeSITe/TbHOCTH;
KOOD/IMHUPOBaTb W  BBIMIOJAHATL PabOTy B YCIOBUSIX  peabHOTO,
BUPTYa/IbHOT'O ¥ KOMOMHUPOBAHHOTO B3aUMO/1eHCTBUS;
pa3BHBaTh KpeaTUBHOE MbILLJIEHHe TIPU pellieHuH XKU3HeHHBIX Mpob/ieMm.
Ba3oBble ucc/1e/joBaTe/IbCKUe AeiiCTBHA:
B/a/leTb Hay4YHOM TepPMUHOJIOTUEN, K/IHOUeBbIMU MOHATUSMU M MeTOoJaMu
dbu3rueckol HayKu;



B/Ia/IeTh HaBbIKaMU yueOHO-HUCC/Ie[I0BaTeIbCKON U TIPOEKTHOM [1eTe/TbHOCTH
B 00/1aCTH (PU3UKH, CITOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITE/TBHOMY TTOWCKY
METO/IOB peIlleHHs 3aiau (U3UUECKOTO COJEepsKaHHUs, MPUMEHEHHWIO pPa3/InYHBIX
METO/IOB ITO3HAHHUS;

BMQJIeTh BHUJAMHU [JeSTeIbHOCTH TI0 TIOJIyUeHHI0 HOBOTO 3HAHWS, €ro
WHTeprpeTalyy, TpeoOpa30BaHUI0 W TIPUMEHEHUI0 B Pa3/MUHBIX yueOHBIX
CUTYAI[USX, B TOM UHCJIe TIPU CO37IaHUH yU4eOHBIX IIPOEKTOB B 00/1aCTH (DU3HKH;

BBISB/ISTh TPUUYMHHO-C/IEZICTBEHHbIE CBSI3W W aKTya/IM3UpOBaTh 3ajauy,
BBI[BUTaTh THUIOTE3y €€ pelleHus, HaXOAWUTb apryMeHThbI /IS Z0Ka3aTeIbCTBa
CBOWIX YTBEPXK/I€HUH, 3a/IaBaTh TlapaMeTPhbl U KPUTEPUHN PEIIeHNSsT;

aHA/IM3UPOBAaTh T[IOMyYeHHbIe B XOZie pelleHus 3alaud  pe3y/IbTaThl,
KPUTHUECKU OIIeHWBAThb WX JOCTOBEPHOCTh, TIPOrHO3UPOBATh U3MeHeHNe B HOBBIX
YCJIOBUSX;

CTaBUTH W (HOPMY/JIUPOBATh COOCTBEHHBIE 3aZiaud B 00pa30BaTe/IbLHOU
JesITe/IbHOCTH, B TOM UHCJIe TIPU U3YUeHUH (PU3UKUY;

JlaBaTh OL[€EHKY HOBLIM CUTYAI[UsM, Ol[eHUBaTh MPHOOPETEHHDIN OIIBIT;

yMeTb TI€PeHOCHUTb 3HaHUS TI0 (U3MKe B TMPAKTUUECKYI0 00J1acTh
YKU3He1esITe/IbHOCTH;

yMeTb UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPeAMETHBIX 00/1acTel;

BBIIBUTaTh HOBbIE W/IeH, MPe/ijlaraTh OpUrHHa/IbHbIE ITOAXO0/IbI U PeIIeHus;

CTaBUTH MMPOO/IEMBI U 3a/lauH, [JOMYCKAIOII1e albTePHATUBHbIE PellleHHs.

Pabota ¢ nuadopmarueii:

B/Ia/IeTh HAaBBbIKAMH T10/TydeHHsT UHGOPMAI[UK (PU3UUECKOT0 COJIeP)KaHUsT U3
HWCTOYHWKOB Ppa3HbIX THUIIOB, CAMOCTOSTELHO OCYIIECTB/IATh TIOMCK, aHaJIu3,
CHCTEeMaTU3aluI0 ¥ WHTEePIIpeTaljui0 WHGOPMAluK Pa3/uyHbIX BHJOB U (OpM
TIpe/ICTaB/IeHHUST;

OLIeHHBATh JIOCTOBEPHOCTh MH(OPMALHH;

WCTIO/Tb30BaTh  CpeAcTBA  WHGMOPMAI[MOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJIOTUM B pEIlleHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHW3allMOHHBIX
3a/au C cobmozeHreM TpeOOBaHWM 3ProOHOMUKH, TEeXHHUKH 0e30I1acHOCTH,
TWTHEeHBbl, pecypcocOepe)keHUs], TIPABOBBIX U 3THYECKMX HOPM, HOPM
MH(POPMALIMOHHOM 6e30MacHOCTH;

CO3/laBaTh TEKCThl (PU3UUECKOT0 COJIep)KaHWs B Ppa3/MuHbIX (opMaTax C
yuéTOM Ha3HaueHus1 MHGOPMALIWU U 11e/IeBOM ayJUTOPUH, BIOUpPast ONMTUMAbHYIO
cdopMy IpezcTaB/IeHUs ¥ BU3ya/TH3al[1u.

KoMMyHHKaTHBHbIE YHHBepCca/IbHbIe yueOHbIe /[eCTBHUS:
OCYIIIeCTB/IATh O0IIjeHre Ha YpoKax (M3UKU U BO BHEYPOUHOMU JiesiTeTbHOCTH;
pacrio3HaBaTh MPEeATIOCHITKA ~ KOHGMKTHBIX CUTyalluid M CMAr4aTh
KOH(TUKTHI;



Pa3BEPHYTO W JIOTMYHO H3/laraTh CBOK) TOUYKY 3PEHHUSI C HCIO/Ib30BaHUEM
SI3BIKOBBIX CPE/ICTB;

TOHKMMaTh W WCII0/Ib30BaTh TMPEMMYI[eCTBAa KOMaHJHOW W WHAWBUYATbHOM
paboThI;

BbIOMpATh TEMAaTUKy W METO/Jbl COBMECTHBIX [EHCTBUM C YUYETOM OOIUX
WHTEPECOB ¥ BO3MOXKHOCTEH KaXk/[0T0 ujieHa KOJ/IEKTHBA;

NMPUHUMATb  1IeJIM  COBMECTHOM  [IesiTe/IbHOCTH, OpraHW30BbIBAaTH U
KOOD/IMHUPOBAaTh JEeUCTBUSI TI0 €€ JOCTW)KeHUIO: COCTaB/SATh IUJIaH [IeMCTBUH,
pacripefiesiiTh POIM C YYETOM MHEHUM YYaCTHHKOB, OOCY>KIaTh Ppe3yJ/bTaThl
COBMECTHOM paboThI;

OLIeHMBAaTh KAaueCTBO CBOET0 BK/I3Ja M KaXKJOr0 ydaCTHUKA KOMaH/[bI B
001uii pe3ysbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

npe/ylaraTb HOBBIE TIPOEKTHI, OLIEHWBaTh WA C TIO3WLUM HOBW3HBI,
OPUTHMHA/ILHOCTH, MPAKTUUECKOW 3HaUUMOCTH;

OCYLeCTB/IAITh TIO3UTHUBHOE CTpaTernyeckoe TIOBeJileHWe B  Ppa3/IMUHbBIX
CUTyaLUsIX, TIPOSIB/ISITH TBOPUYECTBO U BOOOpa)keHUe, ObITh MHUL[UATUBHBIM.

Pery/IaTHUBHBIE YHUBEpPCa/IbHbIE yYeOHbIE el CTBUA
Camoopranuszanus:

CaMOCTOSITeJTbHO OCYILeCTB/STh T03HABATeNbHYIO /IeTeTbHOCTh B 00J/1acTH
GU3MKM U aCTPOHOMUHU, BBLISIBASTH MpoOeMbl, CTaBUTb U (HOPMYIUPOBATh
CcOOCTBEHHBIE 33/]aUM;

CaMOCTOSITeJTbHO COCTaB/ISITh TIJIaH pellieHHs] PaCUéTHBIX U KaueCTBEHHBIX
3a/ia4, T/IaH BBITIOJIHEHUS TIPAKTHUECKON PaboThl ¢ yUETOM UMEIOIHXCS PeCypCOB,
coOCTBEHHBIX BO3MOXKHOCTE! 1 TIPeINIOUTeHHH;

JlaBaTh OIIeHKY HOBBIM CUTYal[UsIM;

PACIIUPSTh PaMKH yueOHOTo TIpe/]MeTa Ha OCHOBE JIMUHBIX TIPe/ITIOUTeHH;

JleflaTh  OCO3HAHHBIM BLIOOP, apryMeHTHpOBaTh ero, OpaTb Ha ce0s
OTBETCTBEHHOCTH 3a PeLleHHE;

OLIeHUBaTh IPUOOPETEHHBIN OTIBIT;

criocobcTBoBaTh  (DOPMUPOBAHUWIO U TIPOSIBJIEHUIO 3PYJUIMM B 00/1aCTH
(bH3MKH, TIOCTOSIHHO TIOBBIILIATH CBOM 00pa30BaTe/IbHbIN U KYJbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMIOHA/IbHBIM UHTE//IeKT:

JlaBaThb OI[€HKY HOBbIM CHTYal[usiM, BHOCHUTb KOPPEKTHBBI B [IeATe/bHOCTD,
OlleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB 1IeJisIM;

BJaZileTh ~ HaBbIKAMU  TIO03HaBaTelbHOW  pe(ieKCMM KaK  OCO3HaHUs
COBEpLLIAeMbIX [JIeUCTBUA W MBICUTENbHBIX MPOLECCOB, WX pPe3yJbTaTOB W
OCHOBAHUI;

WCTI0/Th30BaTh TIPUEMBI pedyieKCru it OL[eHKHA CHTYallud, BbIOOpa BepHOTO
pellieHus;



yMeTb OIL|eHHWBaTh PUCKHM ¥ CBOEBPEMEHHO TPUHMMATh peIeHUs 10 HX
CHWKEHHUIO;

NPUHMMAThb MOTHBBI W apryMeHTbl JAPYTUX TP aHaju3e pe3y/bTaToB
NesiTeTbHOCTY;

TIPUHUMATh Cebs, TOHUMasi CBOM HeJIOCTaTKU U JOCTOMHCTBA;

MPUHMMAaTh MOTHBBI W AapryMeHThl JADYTUX TP aHaju3e pe3yJ/bTaToB
nesITeNTbHOCTH;

TIpU3HaBaTh CBOE TIPABO U MPaBO JIPYTHX Ha OLIHNOKH.

B mpoiiecce AOCTHMXeHUs] JIMYHOCTHBIX Pe3y/IbTaTOB OCBOEHUs MPOTPAMMBbI
no ¢usuke A8 ypOBHA cpeAHero o0iiero obpa3oBaHus y 0OOyYaroIuXcs
COBEPILEHCTBYETCS 9MOILMOHA/IbHBIN WHTEJIIEKT, TIpe/TIoIararoIni
c(hOpMHPOBaHHOCTb:

CaMOCO3HaHUs, BK/TFOUAOIIEro CrioCOOHOCTb MIOHUMATh CBOE SMOLIMOHA/IbHOE
COCTOSIHWe, BU/IeTb HarpaB/ieHUs] pa3BUTHsI COOCTBEHHOW 3MOI[MOHATBHON Cdephl,
ObITh YyBepeHHbIM B cebe;

CaMOpery/IMpOBaHKsl, BKJ/IIOUAIOIIEr0 CAMOKOHTPO/b, yYMeHHe TPUHHUMAaTh
OTBETCTBEHHOCTb 3a CBOE& TIOBeZieHWe, CIIOCOOHOCTb  aalTUPOBAThCS K
IMOLMOHA/IbHBIM W3MeHeHUsIM U TIPOSIB/ISITE THOKOCTb, OBITH OTKPLITHIM HOBOMY;;

BHYTPEHHEH MOTHBALMHM, BK/TIOUAIOIIEM CTpeMJIeHre K JOCTIDKEHHIO 1e/Td 1
yCITexXy, ONTHMH3M, WHUIMATHBHOCTb, YMEHHE [eHCTBOBATb WCXOMS W3 CBOUX
BO3MO>KHOCTEH;

IMIIATHH, BK/IHOYAOIel criocoOHOCTh TIOHUMAaTh SMOL[MOHAIbHOE COCTOSTHUE
NPYTUX, YUYWTbIBAaTb €ro IIPU OCYIIeCTBJeHUH OOIeHus, CII0COOHOCTh K
COUYBCTBUIO U COTIEPEKHMBAHUIO;

COLIMA/TbHBIX HaBBIKOB, BKJTIOUAIOIINX CTIOCOOHOCTh BBICTPAUBATh OTHOIIIEHUS
C IPYTUMM JIFO[IbMH, 3a00TUTHCS, TPOSIB/ISITh UHTEPeC U pa3peliaTb KOHMIUKTHI.

IMPEIMETHBIE PE3YJ/IBTATBI

K xoniy obyuenuss B 11 Kjacce mpeaMeTHble pe3y/bTaThl Ha 0a30BOM
YPOBHE JI0/KHBI OTPaykaTh CHOPMHUPOBAHHOCTh Y 00YUarOIUXCsl yMeHU:

J€EMOHCTPUPOBaTh Ha TMpUMepax po/jb U MeCTO (PU3MKU B (DOPMUPOBAHUU
COBpPEMEHHOW HAyYHOW KapTHMHbI MHpa, B pPa3BUTHUU COBPEMEHHOM TeXHUKUA U
TeXHOJIOTHH, B TIPAKTUYECKOM eI TeIbHOCTH JTI0/Ie;

YUWTBHIBaTb TPAaHULIbI TIPUMEHEHUs H3Y4YeHHbIX (PU3NUYECKUX MOZesiel:
MaTepuasbHasi TOUKa, MHepI[a/JbHas CUCTeMa OTCYéTa, abCOJIIOTHO TBEPZOE Teslo,
W/eaqbHbIN ra3, MOZIe/IM CTPOEHUS Tra30B, KUJKOCTEM U TBEPABIX TeJ, TOUEUHBIM
3JIEKTPAYECKUU 3apsifi TIPU pelleHrr (pU3nYecKrx 3a/ay;

pacrio3HaBath (u3nyeckue siBjieHus (MpoLiecchbl) U OOBSICHITL WX Ha OCHOBe
3aKOHOB MeXaHWKH, MOJIEKYJISIPHO-KUHETUYEeCKOW TeOpUU CTPOeHHs BellecTBa M



3JIEKTPOJMHAMUKNA:  paBHOMEpPHOe W  PAaBHOYCKOPEHHOEe  IPSAMOJIMHEeNHOoe
JBIDKeHUe, CBOOOJHOe TMajeHue Tes, JABWKEHHe 110 OKPY)KHOCTH, WHEepLus,
B3auMo/ielicTBue Ten, Auddys3us, OPOyHOBCKOe [BU)KeHUe, CTPOeHHe >XKUAKOCTel
Y TBEPABIX TeJl, u3MeHeHre 00BEMa TeJl TIPU HarpeBaHUU (OXJIaXK/I€HUH), TEIJIOBOEe
paBHOBeCHe, UCTapeHue, KOHJeHCalys, IJlaB/eHue, KpPUCTa/l/IM3alys, KUIleHue,
BJI&)KHOCTb BO3/1yXa, ITOBBILLIEHKe /1aB/IeHUs ras3a IIpU ero HarpeBaHuu B 3aKpbITOM
cocyZe, CBsi3b MeXKJy IlapaMeTpaMM COCTOSIHMSI Tras3a B  M30MpoLeccax,
3/IeKTpU3aL1s TeJsl, B3aUMOJeUCTBHE 3apsi/iOB;

OIHMChIBaTh MeXaHWYeCcKoe JBIDKEHHWe, HCI0Jb3ysl (HU3UuUecKre BeTMUYMHBIL:
KOOpJ¥HaTa, IyTb, IlepemellleHHe, CKOpPOCTb, yCKOpeHWe, Macca Teja, CHW/a,
VMITy/IbC TeJjla, KWHeTUUYeCKasl SHeprusi, MoTeHLHalbHas SHeprus, MexaHhuyecKas
paboTa, MexaHWUecKas MOIIHOCTb; TPU OMKWCAHWUM TIPaBUIBHO TPAKTOBAaTh
¢u3nUecKuii CMBIC/T KCIIO/b3yeMbIX BEeJWYMH, WX 0003HAueHUsi U eJUHUILIbI,
HaXOZUTb (POPMYyJIbl, CBS3bIBAIOLLME [JaHHYIO (PU3MUECKYIO BeMUUHY C JPYTMMHU
BeJIMYMHAMUY;

OMUCHIBATb W3YUEHHbIE TeIUIOBble CBOUCTBA TeJ W TeIIOBble SIBJIEHUS,
UCTOJb3ysl (r3UuecKrde BeJMYMHBL: JlaB/ieHuWe Tas3a, TeMIlepaTrypa, CpeJHsis
KUHeTUUYeCKasi SHeprus XaoTUUeCKOro JBVDKEHUSI MOJIeKYJl, CpeJHeKBaJpaTU4Hast
CKOPOCTb MOJIEKY/, KOJIMYECTBO TeIJIOTbI, BHYTPEHHsisi SHeprusi, pabora rasa,
KO3((ULIMEHT TI0/Ie3HOT0 [JeWCTBUS TeIIOBOTO JIBUraTess; MpPUA OMNUCAHUU
NPaBWIbHO TPAaKTOBaTh (PU3WYECKUM CMBIC/I UCIIO/b3YyeMbIX BEeIWUUH, UX
obo3HaueHWss W e[WHULIbI, HaXOAWUTb (POPMyJibl, CBSI3bIBAIOLME JAHHYIO
(Y3UUeCKYI0 BeJTMUKMHY C IPYTUMU BeJIMUMHAM;

OMUCHIBATH U3yUeHHbIe 37IeKTPUUeCKHe CBOMCTBA BellleCTBA U 3JIeKTPUYECKHe
siBJIeHUs1 (IIPOLIeCChI), UCIO0/Ib3Ysl (PU3MUYEeCKHe BeTUUMHBI: 37IeKTPUUYeCKUi 3apsf,
3JIEKTpAYeCKOe I10J1e, HallpsHKEHHOCTh 110151, ITOTeHL1asl, PasHOCTh NTOTEHLUAJIOB;
MpU ONWCAHUM TNPAaBWIBHO TPaKTOBaTh (PU3WUYECKUW CMBIC MCIO0JIb3yeMbIX
Be/IMUMH, MX O00O03HAuUeHWs W eJUHUIIbI; YKa3biBaThb (DOPMYyJIbI, CBSI3bIBaOILIVe
JlAaHHYIO (PU3MUECKYIO BeJIMUMHY C [PYTUMU BeJIMYMHAMY;

aHa/IM3UpOBaTh (PU3MUeCKUe IPOLeCChl U SIBIEHUs, UCIO/b3ys (pU3nUecKue
3aKOHbI Y NPUHLIUIILL: 3aKOH BceMUpHOro taroteHus, I, IT u III 3akoHsl HbroTOHa,
3aKOH COXpaHEeHUsl MeXaHWYeCKOM SHEpPruM, 3aKOH COXpaHeHWs HMITYJbCa,
TIPUHLIMIT CYTIePIIO3ULIMA CWJI, TIPUHLMII PaBHOIPAaBUS HWHEPLMA/IBHBIX CUCTEM
OTCUéTa, MOJIEKY/ISIDHO-KMHETUUeCKYI0 TEeOpPUI0 CTPOeHHs BelljeCTBa, Ia30Bble
3aKOHBI, CBSI3b CPeJJHeM KMHETUUeCKOW SHEPruy TeryioOBOr0 JBW)KEHUS MOJIEKY C
abCoJIIOTHOM TemriepaTypoOl, TepBblid 3aKOH TePMOAWHAMUKH, 3aKOH COXPaHEeHUs
3JIEKTPUYECKOr0 3apsfa, 3akoH KysioHa, NpU3TOM pas3ninuaTb CJIOBECHYIO
(OpMy/IMPOBKY 3aKOHa, ero mMareMaThyecKoe BbIpa)KeHHe U yCJIOBUS (FpaHHLIbI,
00/1acTH) NPUMEHUMOCTH;



OOBSICHSITHP OCHOBHBIE TIPHUHI[UIIBI  JIEMCTBUS ~ MalllMH, TPUOOpPOB U
TeXHUYECKUX YCTPOWCTB; pa3inuaTh yC/IOBUS UX 0e30rMacHOr0 MCIO/b30BaHUS B
TIOBCeITHEBHOM YKWU3HU;

BBITIOJIHATb 9KCIIEPUMEHThHI TI0 MCC/Ie/IoBaHUI0 (DU3MUECKUX SIBJIEHUW W
TIPOLIECCOB C WCII0/Ib30BaHWEM TIPSIMbIX W KOCBEHHbIX W3MepeHWH, Mpyh 3TOM
dbopmynvpoBath TipobsieMy/3afjauy M TUMOTe3y Yy4uyeOHOTO IKCTIepHMeHTa,
cobupaTh YCTaHOBKY W3 Ipe/yIoKeHHOro 000pyJoBaHUs, ITPOBOJIUTH OIBIT U
dhopMyMpoBaTh BHIBO/bI;

OCYLIEeCTB/ISITh MPsIMble U KOCBEHHbIe M3MepeHUs (PU3NUecKrux BeJIUUrH, NpU
3TOM BBIOMpAThb ONTUMAJBHBIA CMOCOO K3MepeHHsI U HCII0/Ib30BaTh M3BECTHBIE
MeTO/IbI OLIeHKH TOTrPeIHOCTe U3MepeHUl;

WCC/IeJOBaTh  3aBUCMMOCTA  MeXAy  (U3MYEeCKWMM  BeJUUMHAMU  C
WCII0/Ib30BaHUWEeM TPSMbIX W3MEepeHMH, TMPU 3TOM KOHCTPYHMPOBaTh YCTaHOBKY,
(buKcUpoBaTh pe3y/bTaThl TMOTYYEHHOW 3aBUCUMOCTH (DU3MUYECKHMX BEeUUMH B
BU/le Tab/u1l ¥ TpaUKOB, /leslaTh BLIBO/IBI TI0 pe3y/IbTaTaM MCC/e/I0BaHus;

cobsrofaTh MpaBuia 6e30MacHOro Tpy/ia Mpy MPOBeJeHUH UCC/IeJOBaHUN B
paMKax yueOHOro »JKCIlepUMeHTa, yueOHO-MCC/iefloBaTeTbCKOM W TIPOEKTHOM
JesiTe/IbHOCTA C WCII0/Ib30BaHHeM H3MepUTe/bHBIX YCTPOWCTB U 71ab0paTOpHOTO
obopyoBaHUS;

peliatb pacyéTHble 3aaud C $IBHO 3a/laHHOM (PU3MYECKOM MOJeJIbIo,
WCI0Jb3ys (hr3uuecKre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHa/u3a yC/I0BUS 3a[auu
BbIOMpaTh (PU3NUECKYI0 MOJe/ib, BBIJeNATh (hr3nuecKre BeTUUMHBI U (HOPMYIIbI,
HeobXo/uMble /11 e€ pellleHus], TIPOBOJUTh PacUéThl U OLleHUBAThb pPeaTbHOCTh
TOJIyYeHHOT0 3HaueHUs1 h13UueCcKol BeJIMUMHbI;

pelllaTh KaueCTBEHHbIE 3a/jJauM: BLICTPAUBATh JIOTUUECKH HEIPOTUBOPEUNBYIO
L[ENIOUKY PACCY)K[EeHWM C OIMOpOM Ha H3yueHHble 3aKOHbl, 3aKOHOMEDHOCTH U
(dbu3rueckue siB/IeHNS;

WCTIO/Tb30BaTh ~ TPW  pelleHWW  yueOHBIX  3aJad  COBpeMeHHbIe
MH(MOPMaIMOHHbIe TeXHOJIOTUU /ISl TIOMCKA, CTPYKTYPUPOBaHUsI, UHTepIIpeTaLiuu
Y TIpe/icTaB/ieHys yueOHOM 1M Hay4YHO-TIONY/IIPHOM MH(pOpMALUY, TIOTyYeHHOU U3
pa3/IMYHbIX UCTOYHUKOB, KDUTHUECKH aHaTM3UPOBaTh T0/ydaeMyt0 UH(GOpMaIInIo;

TIPUBOJUTH TIPUMEPhI BKJ/IaJla POCCUMCKUX U 3apy0e’KHBIX YUEHBIX-(OHU3UKOB B
pa3BuUTHE HayKW, OOBsSCHEHHEe TIPOIIeCCOB OKPY/KaloIlero Mupa, B Pa3BUTHE
TEeXHUKHU U TEXHOJIOTUH;

WCII0/Tb30BaTh TeopeThueckre 3HaHUs Mo (H3MKe B TOBCEJHEBHOM >KU3HU
nist obecrieueHus: 6e30macHOCTH TIpU oOpallieHny ¢ TIpubopaMu UM TeXHUYECKUMHU
yCTPOMCTBAMH, [jisi COXpaHeHUs 3/[OPOBbsl U COO/FOZIeHNsT HOPM 3KOJIOTHUUYECKOTO
TOBe/IeHUs1 B OKPY Karolllel cpejie;



paboTatb B TpyIile C BBINIOJIHEHHEM pa3/UYHbIX COLMAIBHBIX pOJIeH,
TJIaHUPOBaTh paboTy TpyMmbl, palMOHA/NLHO pacrpeensaTb O00S3aHHOCTH U
TIJIAHUPOBATh JleITe/IbHOCTh B HECTaHAAPTHBIX CUTYallUsX, aZleKBaTHO Ol[€eHHBATh
BKJIaJl K&>K/IOTO U3 YUYaCTHUKOB I'PYIITIBI B PellleHre pacCMaTpUBaeMOol IIpo0/IeMBbl.

K koH11y 00yueHus B 11 Kjiacce ripeiMeTHbIe pe3y/IbTaThl JO/DKHBI OTPa’KaTh
c(hopMUPOBAHHOCTD Yy 00yUarOIMXCsl YMEeHUM:

JIeMOHCTPUPOBaTh Ha TIpUMepaxX pojib U MeCTO (PU3MKU B (HOPMHUPOBAHUU
COBpeMeHHOW HayyHOM KapTWHBI MHpa, B pa3BUTHUU COBPEMEHHOW TeXHUKU U
TeXHOJIOTMM, B MNPAKTUYECKOU [esiTeJIbHOCTH JtO/leM, 1[eJIOCTHOCTh M eJUHCTBO
bu3rueckKor KapTUHbI MUPa;

YUUTLIBAaTh TPaHUI[bIl TIPUMEHEeHWs W3YUeHHBbIX (QU3NUeCKUX MOJesei:
TOUEYHBIN 37IeKTPUUeCKUil 3apsijl, Jiyd CBeTa, TOUeUHbI UCTOUHUK CBeTa, siZiepHasi
MO/ieJib aTOMa, HYK/JIOHHAas MoOjie/ib aTOMHOT'O sifipa MpU pellieHuU (hrU3uuecKux
3a/1ay;

pacro3HaBaTh (hu3nyecKkye siBjieHUs (TPoLlecchl) U OOBSICHATHL X Ha OCHOBE
3aKOHOB 3/7IeKTPOJJMHAMUKU U KBAHTOBOW (DM3UKU: 3/IeKTprUUecKasi TIPOBO/JUMOCT,
TEeIJI0BOe, CBETOBOE, XMMUUECKOe, MarHUTHOe JeHCTBUs TOKa, B3auMO/elCTBUe
MarHuTOB, 5J/IKTPOMarHuTHasi WHAYKLUS, [J€MCTBME MAarHWTHOTO TIO/S Ha
TIPOBOJITHUK C TOKOM U JBWKYIIMICS 3apsii, 3/IeKTPOMarHUTHbIe KosiebaHUs U
BO/IHbI, TIPSIMOJIMHEHOe pacrpoCTpaHeHWe CBeTa, OTPa)kKeHue, TpesioMJieHue,
uHTepdepeHusi, Audpakuus W MoJspu3alys CBeTa, IUCIEepCUsl  CBeTa,
dboTtoannekTpuueckuii 3pdekT (potoaPdekT), CBeTOBOe /aBieHHe, BOSHUKHOBEHUE
MMHENYaToro CreKTpa aToMa BOJIOpOZia, eCTeCTBeHHass W HCKYCCTBeHHast

PaZiIu0aKTUBHOCTH;
OMUCHIBAaTb M3y4yeHHble CBOMCTBA BelllecTBa (3/71eKTpUUeCKUe, MarHUTHbIe,
ONTUUYECKUe,  SJIeKTPUYECKYI0  MPOBOAUMOCTb  pa3/iMuHbIX  Cpell) U

3JIEKTPOMarHuTHbIE SIBJIEHUSI (MPOLIECChI), WCMO/b3Yysl (PU3UUECKUe BeJIMYMHbI:
3JIEKTPUYECKUU 3apsif], CW/la TOKa, 3/eKTPUYeCKOe HarpsbkeHHue, 371eKTpUUecKoe
COTIPOTHBJIEHWE, PAa3HOCTb TIOTEHIIMAsIOB, JIEKTPOJBIKYIas CWia, paboTa ToOKa,
WHAYKLUST MarHATHOTO TMofsi, cuia Awmrepa, cuia JlopeHlja, WHAYKTUBHOCTb
KaTyLIKW, SHEpPrusi 3/eKTPUYECKOr0 W MarHUTHOrO TIOJield, Mepuoj, U 4acToTa
KosiebaHuii B KosebaTebHOM KOHTYpe, 3apsii M CWia TOKa B TIpoliecce
rapMOHMUECKHUX 3JIeKTPOMarHUTHLIX KojebaHuii, (OKycHOe paccTosHhe |
OMTUYeCKasi CWja JIMH3bl, MPUA ONWCAHUU TIPAaBUIBHO TPAKTOBaThb (PU3UUECKUU
CMBIC/ HCIIO/b3yeMbIX BeJWUMH, WX 0003HaueHUss W eAWHMIIbI, YyKa3bIBaTb
(GopMy/ibl, CBA3BIBAIOLME JIAHHYIO (PU3MYECKYyID BeJUYMHY C JIPYTUMH
BeJIMUMHAMUY;

OMUCHIBAaTb H3YyUEHHble KBAaHTOBbIE SIBJIEHUS U TIPOLIECCHI, UCMOJIb3Ys
(¢ur3nueckue BeIUUYMHBI: CKOPOCTb 3/71€KTPOMAarHWTHBIX BOJH, [J/IMHA BOJIHBI U



yacToTa CBeTa, SHeprusi U UMITy/bC (DOTOHA, TIePUO/, Moypacrazia, SHeprus CBsi3U
aTOMHBIX $i/iep, TMpPW OIUCAaHWK T[PaBUJIbHO TPAKTOBaThb (U3MUYECKHUHA CMBbICT
WCIIO/Ib3yeMbIX BeJIMUMH, MX 0003HaueHusi W eMHUIIbI, YKa3biBaTh (POPMYJIbI,
CBsI3bIBAlOIIME [IlaHHYI0 (U3UUECKYH) BeJMUMHY C JpPYTMMU BeJUUMHAMM,
BBIUUC/IATH 3HaUeHUe (PU3NUecKol Be/TMUUHbI;

aHa/JIM3MPOBaTh (PU3MUECKUe TPOLIECChl U SIBJIEHUS, UCMOJIb3Yys (PU3rnuecKue
3aKOHBI U MPUHLUIBL: 3aKOH OMa, 3aKOHbI T10C/1e[j0BaTe/IbHOTO U Tapasiie/ibHOTO
CoeJUHeHUs] TIPOBOJHUKOB, 3aKoH J[koyns—JleHlla, 3aKOH 37€KTpPOMarHWTHOU
WHAYKIMY, 3aKOH MPSMOJIMHEHOTO pacipoCTpaHeHUsl CBeTa, 3aKOHbI OTPaXkKeHUst
CBeTa, 3aKOHbI IMpe/ioOM/IeHUsI CBeTa, ypaBHeHHe ODUHINTelHa /s GoTto3ddekTa,
3aKOH COXPaHeHHWs SHEepruM, 3aKOH COXpaHeHWs UMIMY/bCa, 3aKOH COXpaHeHUs
5/IEKTPUUECKOro 3apsifia, 3aKOH COXPaHeHHsi MaCCOBOI0 uuc/a, MocTyaaTsel bopa,
3aKOH Pa/IM0aKTUBHOIO PACMa/ia, Mpy 3TOM pa3/nyaTh CJI0BECHYIO (hOPMYJIHMPOBKY
3aKOHa, ero MareMaThyeckoe BbIpaKeHHWe U YC/I0BUs (TpaHMIbl, 00/1acTH)
TIPUMEHUMOCTH;

orpeJie/iSTh HallpaB/ieHUe BeKTopa WHAYKI[MM MarHUTHOTO T0JIsi TIPOBO/JHUKA
C TOKOM, CU/Ibl AMIiepa U cuibl JIopeHiia;

CTPOUTh U OIKChIBaTh H300pakeHWe, CO3JaBaeMoe TIOCKUM 3epKajioM,
TOHKOM JIMH301;

BBITIOJIHATb 9KCIIEPUMEHThHI TI0 MCC/Ie/IoBaHUI0 (DU3MUECKUX SIBJIEHUW W
TIPOLIECCOB C MCII0J/Ib30BaHMEM TIPSIMbIX M KOCBEHHBIX W3MEPeHU: MpU 3TOM
dopmynvpoBath TipobsieMy/3afjauy UM TUMOTe3y YyueOHOTO IKCTepHMeHTa,
cobupaTh yCTaHOBKY W3 TMpe/JI0’KeHHOro 000py/10BaHUs], MPOBOJUThH OIBIT U
dhopMyMpoBaTh BHIBO/IbI;

OCYLIEeCTB/ISITh MPsIMble U KOCBEHHbIe M3MepeHUs (PU3NUecKrUx BeJIUUrH, NpU
3TOM BBIOMpAThb ONTUMAJBHBIA CMOCOO K3MepeHHsi U HCII0/Ib30BaTh M3BeCTHBIE
MeTO/Ibl OLIeHKH TOTrPeIHOCTe U3MepeHUl;

WCC/Ie0BaTh 3aBUCUMOCTM  (PU3MYECKMX BeIMUMH C HCI0/Ib30BaHUEM
MPSIMBIX U3MEpeHM: TPU 3TOM KOHCTPYUPOBAThb YCTaHOBKY, (DUKCHPOBATh
pe3yJibTaThl TOJIyUeHHOM 3aBUCHMOCTU (PU3NUYEeCKUX BeJWUYMH B BUZe Tabaui] u
rpavKoB, iesiaTh BbIBO/bI TI0 pe3yJ/ibTaTaM UCC/e[lOBaHNSI;

cobsrofaTh MpaBuia 6e30MacHOro Tpy/ia Mpy MPOBeJeHUH UCC/IeJOBaHUN B
paMKax yueOHOro »JKCIlepUMeHTa, yueOHO-MCC/ieZloBaTeTbCKOM W ITIPOEKTHOM
JesiTe/IbHOCTU C WCII0/Ib30BaHHeM H3MepUTe/bHBIX YCTPOWCTB M 71ab0paTOpHOTO
obopyoBaHUS;

peliatb pacyéTHble 3alaud C $IBHO 3a/laHHOM (PU3UYECKOM MOJeJIbIo,
WCI0Jb3ys (hr3uuecKre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHa/u3a yC/I0BUS 3a[auu
BbIOMpaTh (PU3NUECKYI0 MOJe/ib, BBIJeNATh (hr3nuecKre BeTUUMHbI U (HOPMYIIbI,



HeoOXoJuMble i1 eé pellleHus, TIPOBOAUTh PACUéThl U OLEHWBATh PeasbHOCTh
TI0J/TyUeHHOT0 3HaueHus1 (HU3UUeCcKOu BeJIMUUHBI;

pelllaTh KaueCTBeHHBIE 3a/]JaUM: BbICTPAMBATh JIOTUUECKH HETTPOTHBOPEUHUBYHO
I[ETIOYKY PacCy)XIeHH{ C OIOpOM Ha H3y4yeHHble 3aKOHbI, 3aKOHOMEPHOCTU H
dbu3ryeckue siBJIeHYUS;

WCTIO/b30BaTh  TPU  pellleHMM  yueOHBIX  3aJad  COBpeMeHHbIe
HWHGOPMAI[MOHHBIE TEXHOJIOTUU [/l TIOMCKA, CTPYKTYPUPOBAHMS], UHTEPIPEeTaI[uH
Y TIpe/JiCTaB/IeHHsI yueOHOW Y HayYHO-TIOMY/ISIPHOM MH(OPMAaIUH, TT0/TyYeHHON U3
Pa3TMYHBIX UICTOYHUKOB, KDUTHUECKU aHA/TM3UPOBaTh TI0/TyuyaeMyr0 UH(POpPMaIuio;

OOBSICHSITH TIPUHLIAIIBI  IEMCTBUSI MaIlMH, TPUOOPOB U  TeXHUUECKUX
YCTPOMCTB, pa3/dyaTh yC/IOBHSI MX 0e30I1aCHOr0 MCII0/Ib30BaHUS B TIOBCE[HEBHOM
YKU3HU;

TIPUBOJUTH TIPMMEPbI BK/IaJla POCCUMCKUX U 3apy0e)KHBbIX yUEHBIX-(OHU3UKOB B
pa3BUTHe Hayku, B OObsCHeHHe TIpPOLIeCCOB OKDPY’Karolllero Mupa, B Pa3BUTHE
TeXHUKH U TEXHOJIOTHHA;

HCTI0/Tb30BaTh TEOPeTHUeCKHe 3HaHUS TM0 (M3WKe B TIOBCEJHEBHOU >KU3HU
J71si obecrieueHUs1 0€30MaCHOCTH TpY 0OpaIieHruH ¢ IprubopaMu M TeXHUUECKUMU
YCTPOMCTBAMU, /ISl COXpaHeHUs 3/J0POBbsl U COOJIIO[eHUsT HOPM 3KO0JIOTUYECKOTO
TIOBe/IeHUs B OKpY>Karollel cpe/e;

paboTatb B TpyIIle C BBIOJIHEHHEM pa3/JUUHbIX COLMAIBHBIX pOJIeH,
TJIaHAPOBaTh paboOTy TpyMMbl, palMOHA/JILHO pacrpeienssTb O00S3aHHOCTH U
TJIAHUPOBATh JleATeTbHOCTh B HeCTAHZAPTHBIX CUTYaLMsX, afleKBaTHO OL|eHUBATh
BKJIaJl Ka>K/IOT0 M3 YUYaCTHUKOB I'PYIIIBI B PeIlleHre pacCMaTpUBaeMOl Npo0/IeMBbI.



TEMATUYECKOE IVNTAHUPOBAHUE

11 KJIACC
N KomuecTBouacos JJIEKTPOHHbIe
. HanmMeHoBaHHepa3/e/i0B U (uudposBbie)
n/ Bcer KonTposibHbiepabor | IIpakTHueckuepabor
TeMIPOrpaMMbI oOpa3oBare/IbHbIEPECYP
n 0 bl bl
ChbI
Pazpen 1.9JIEKTPOAVNHAMUKA
1.1 [TocTOSTHHBIN 3/1€KTPUUECKUN TOK 31 1 2
19 MarnuTHoemnose. 14 1 1 bubmioTeka LIOK
' OJIeKTPOMarHUTHassUHAYKLIWS https://m.edsoo.ru/7f41c97c
Uroronopaszzeny 45
Pa3zgen 2. KO/JIEBAHUSA U BOJ/IHBI
21 MexaHuueckue v 71 bubnmoreka LIOK
' 3/IeKTPOMarHUTHbIeKOIebaHus https://m.edsoo.ru/7f41c97c
59 MexaHuueckre 1 6 1 bubmmoreka IIOK
' 3/IEKTPOMAarHUTHEIeBOJIHbI https://m.edsoo.ru/7f41c97c
23 | Onruka 12 1 2 Bubmiorexa OK
https://m.edsoo.ru/7f41c97c
Nrtoronopaszgeny 39
Pasaen 3.0CHOBBI CIIEIIUA/TbHON TEOPYU OTHOCUTE/IbHOCTHU
31 OcHoBBICTIELIMA/TBHONTEOPUMOTHOCUTETBHO 5 Bbubmoreka IIOK
' CTH https://m.edso0.ru/7f41c97c
Wtoronopaszeny 5

Pa3pen 4 KBAHTOBAS ®HU3UKA



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

N bubmioTeka LIOK
4.1 DJIeMeHTbIKBAHTOBOMOIITUKHU 8
https://m.edsoo.ru/7f41c97c
4.2 CrpoenuneaToma 8 Brbmorexa TTOK
https://m.edsoo.ru/7f41c97c
4.3 ATOMHOesIpo 11 Brbmorexa [IOK
https://m.edsoo.ru/7f41c97c
Uroronopaszeny 27

Paszpen 5.9J/IEMEHTBI ACTPOHOMMHA 1 ACTPOPU3NUKH

bubmioTeka LIOK
5.1 OneMeHTbIaCTPOHOMUM U aCTPO(U3UKU 7
https://m.edsoo.ru/7f41c97c
Wtoronopasgeny 7
Pa3pen 6.0BOBIIIAROIIIEE ITIOBTOPEHUE
bubmmoreka IIOK
6.1 ObobuaromeenosTopere 42 https://m.edsoo.ru/7f41c97c
Ntoronopasgeny 42
OBLIEE KOJIMYECTBO YACOB I10 165

[TPOI'PAMME



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

ITIOYPOYHOE IVNTAHUPOBAHUE

11 KJIACC
No KosimyecTrBouacoB
arau3syue | JJ/ieKTpOHHbIeI[U(PoBbIeoOpa3oBaTe/lb
Temaypoka A

n/ yp Bce | KoHTpo/bHBIEp IIpakTHuecKkuep HHS HBIEpeCypChI

o ro aboThI aboThI
OneKTpUUecKrii 3apsi.
3aKOH COXpaHeHUst
3/IeKTPAYeCKOro 3apsja. 1 bubnuoreka LIOK
3akoH KyisoHa. https://m.edsoo.ru/ffO0c6bcc
CrnoxeHue
3JIEKTPUUECKUX CUJL.
OneKTpruyecKoe moJie.
Harg;ﬂ)IﬁHHI?C:b oS ! bubmoteka LIOK
S/ICKTPIHECKOTO TOJIA. https://m.edsoo.ru/ffO0c6bcc
[IpyHLMD Cyniepro3vLiuu
3J1eKTPUUECKUX T10JIeH.
Pabora cun
3/1eKTPOCTaTUYeCKOro 1 bubnuoreka LIOK
noss. [ToreHumannt. https://m.edsoo.ru/ffOc6ced
Pa3HOCTh MOTEHIMAN0B.
DJleKTpUuyecKas
€MKOCTb. HnoIC_IKI/II/I , BuGmnoreka LIOK
KOH/EHCATOP. 110C/IE/I0Ba https://m.edsoo.ru/ff0c6ced
TebHOe COoeJJuHeHre
KOH/IEHCATOPOB.
Hapa;;eg;Hoe 1 Bbubmoteka LIOK
COCAMHEHME https://m.edsoo.ru/ff0c7126
KOH/IEHCATOPOB.
CwmelliaHHOe coeJUHeHne 1 Bubmmoreka LIOK
KOH/IEHCATOPOB. https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

SHeKTpOCTaTI/IKa

YcnoBust
BO3HUKHOBEHMUS U
CyIL|eCTBOBAHUS
3/IEKTPAYECKOr 0 TOKa.
OneKTpUUeCcKrii TOK B
TIPOBOJJHUKAX.

Bubuoreka ITOK https://m.edsoo.ru/ff0c7ae0

3akoH Oma /1 yyacTka
uenu. COnpoTuB/IeHUE
NIPOBO/IHUKA.

bubmoreka ITOK https://m.edsoo.ru/ffO0c7aeQ

10

Pacuet conpoTtusnenus
CHUCTEeMbI, COCTOSIIIIeN U3
HEeCKOJIbKUX
TIPOBOJHUKOB.

11

Pacuet cornpotussieHust
CUCTeMBI, COCTOSALLEN U3
HEeCKOJIBKUX
IIPOBOZIHUKOB.

Bubmuoreka 1JOK https://m.edsoo.ru/ff0c74f0

12

PaboTa 1 MOIIIHOCTB
TIOCTOSTHHOT'O TOKa.

Bubuoteka ITOK https://m.edsoo.ru/ff0c7838

13

PaboTa ¥ MOIITHOCTh
TIOCTOSTHHOTO TOKaA.

bubmmoreka ITOK https://m.edsoo.ru/ff0c7838

14

3aMKHyTas
3/1IeKTprYecKasi Liellb.
3akoH Oma /17151 TIOJTHOM
L[eTTu.

Bbubmoreka IJOK https://m.edsoo.ru/ff0c88be

15

3amMKHyTas
3/1IeKTpUYeCcKasi Liellb.
3akoH Oma /1/1s1 MOJTHOM
L[eTTH.

Bubuoreka ITOK https://m.edsoo.ru/ff0c88be

16

JlaboparopHasi pabota
Nel "Omnpepenenue 3/1C

bubmioreka LIOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

Y BHYTPEHHero
COTPOTHUBJIEHUS
UCTOYHUKA TOKaA'.

17

[Tone3Hast ¥ MosHast
MOIIIHOCTh TOKa B
3aMKHYTOU LIeMNH.

bubmoreka LIOK
https://m.edsoo.ru/ff0c74£0

18

ITone3nas u noyHas
MOII[HOCTb TOKa B
3aMKHYTOM LIeMNu.

bubmuoreka LIOK
https://m.edsoo.ru/ff0c7838

19

3akoH Oma /ij1d yyacTka
LIeNY C UCTOUHUKOM
ToKa. [IpaBua
Kupxroda.

20

3akoH Oma /711 yyacTka
L[eN¥ C UCTOUHUKOM
ToKa. [IpaBusia
Kupxroda.

21

JKCIepUMeHTa/IbHbIe
0060oCHOBaHUsI
3/71eKTPOHHOM
MPOBOIUMOCTH
MeTaJlZIOB U CIJIaBOB.

22

OneKTpUUecKrii TOK B
3J1eKTPOJIATAX.
DJIEKTPOJIU3 U €ro
TIpUMeHeHue.

23

ONeKTpUUYeCcKri TOK B
3/1IeKTPOJIUTAX.
ONeKTpo/In3 U ero
TIpUMeHeHue.

bubmmoreka [IOK
https://m.edsoo.ru/ff0c82ba

24

JlabopatopHasi paboTa
Ne2 "OrnipesiesieHre



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c74f0

3JIeMEHTapHOr o 3apsja
TIpU 3JIeKTposuse”.

o5 | DJIEKTPHYECKHIA TOK B Bbubmoteka LIOK
ra3ax. [lia3ma. https://m.edsoo.ru/ff0c84ae
ONeKTPUYEeCKHH TOK B Bbubmoteka LIOK
26
rasax. I'a3oBble pa3psijbl. https://m.edsoo.ru/ff0c86fc
27 ONeKTPUYECKHH TOK B bubnuoreka LIOK
BaKyyMe. https://m.edsoo.ru/ff0c88be
28 ONeKTpUYeCKri TOK B
TNI0JIyIPOBO/IHUKAX.
29 [Tepe3apsigka
KOH/IeHcaTopa.
ONeKTpUYeCcKri TOK B bubnuoreka LIOK
30
pas/IMUHbIX Cpefiax. https://m.edsoo.ru/ff0c8a8a
" II(OIEFPOJIBH&IH pua60Ta Ne Bu6morexa LOK
«LIOCTOAHIBI https://m.edsoo.ru/ff0c8c56
3J1eKTPUYECKUI TOK»
MaruuTtHoe
32 | B3auMO/ieliCTBUeE. Bubmiorexa LIOK
https://m.edsoo.ru/ff0c9778
MarsuTHoe 1osJie.
[Br>KeHMe 3apsyKeHHbIX
33 | yacTuL B MarHUTHOM Bubmiorexa LIOK
https://m.edsoo.ru/ff0c98fe
rosie.
[ericTBre MarHUTHOTO
T0JIs1 Ha IPOBO/IHUK C
ToKOM. Cuta Amrepa.
34
MarsutHoe
B3alMO/IENCTBUE
TIPOBOJHUKOB C TOKOM.
35 | JleiicTBHMe MarHUTHOTO

110Jid Ha IIPOBOJIHUK C



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c84ae

ToKOM. Cusia Ammnepa.
MaruuTtHoe
B3aUMO/IENICTBUE
TIPOBO/IHUKOB C TOKOM.

[elicTBe MarHUTHOTO

36 1107151 HA PAMKY C TOKOM.
37 MarHuTHbIe CBOMCTBA
BellleCTBa.
OTkpbiTHE
3/1eKTPOMAarHUTHOM
38 I;)HAYKHHHI'/IOHHTH bubmiorteka LIOK
apaaes. ¥I3yaeHne https://m.edsoo.ru/ff0c98fe
SIBJIEHUST
3/1eKTPOMarHUTHOM
WH/YKLIWH.
JlabopatopHasi paboTa
39 | Ne3 "g,HCpHH pK VU B Bnbmiorexa [OK
- ",qy H https://m.edsoo.ru/ff0c9acO
TPOBO/IHUKE".
MarHuTHbIN MOTOK.
3aKoH
40 3/1eKTPOMAarHUTHOMN bubnuoreka LIOK
nHAyKOuuy. [IpaBuio https://m.edsoo.ru/ff0c9df4
Jlenuia. Buxpesoe
3/IeKTpUYEeCKOoe ToJIe.
MarHuTHbIN MOTOK.
3aK0H
41 3/IEKTPOMarHUTHOM bubmioreka LIOK
nHAyKLuK. [IpaBuio https://m.edsoo.ru/ff0cal50
Jlenija. Buxpesoe
3J1eKTpUUEeCcKoe ToJie.
42 | UHAYKTUBHOCTb. bubmioreka LIOK

CaMOMHAYKLIUS.

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c98fe

BHEPFI/IFI MdI'HUTHOI'O
I10J11 TOKd.

43

VHyKTUBHOCTb.
CaMOUHIYKLIUS.
OHeprys MarHUTHOI'O
T10J1s1 TOKaA.

44

MarsuTHOe noJie.
OJIeKTpPOMarHUTHast
VHYKLHS

bubmuoreka LIOK
https://m.edsoo.ru/ff0cab82

45

KonTponbHas paboTa Ne
2 «MarsuTHoOe 1oJie.
DJIeKTpPOMarHuTHast
VHIYKLMSI»

bubmioTeka LIOK
https://m.edsoo.ru/ff0cad58

46

MexaHuueckue
Kosie0aHus. Y cloBus
BO3HUKHOBEHUS
CBOOO/THBIX KOJIe0aHUI.
Kunematuka
KoJiebaTe/IbHOTO
JIBIDKEHUS.

bubmoreka LIOK
https://m.edsoo.ru/ff0caf06

47

JuHamyka
KoJiebaTe/IbHOro
JIBVDKEHUsI.

48

[Tpeobpa3oBaHue
SHEepruu IpH
MeXaHUUEeCKUX
Ko/siebaHMsIX.

49

MarteMaTHueCKUi
MasITHUK. 3aTyXarolie 1
BBIHY>K/]eHHbIe
KojiebaHus. Pe3oHaHcC.

bubmoreka LIOK
https://m.edsoo.ru/ff0cb820

50

CBobojiHBIE

bubmioreka [JOK



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cab82

3/IEKTPOMAarHUTHBIE
KoJiebaHus.

https://m.edsoo.ru/ff0cb9c4

51

IIpoueccsl ipu
rapMOHUYEeCKUX

KO/Ie0aHUSIX B KOHTYDE.

bubmioreka LIOK
https://m.edsoo.ru/ff0cbb86

52

[TepemeHHBIH TOK.
VcToyHuKU
IepeMeHHOr0 TOKaA.

bubmioreka LIOK
https://m.edsoo.ru/ff0cbd34

53

ITepemMeHHBIH TOK.
VcToyHuKU
IepeMeHHOr0 TOKaA.

bubmioreka LIOK
https://m.edsoo.ru/ff0cb820

54

AKTHUBHOE
COTIPOTUBJ/IEHNE B L[eMH
TiepeMeHHOr 0 TOKa.

55

KoHpeHcaTop B Lienu
1epeMeHHOr0 TOKa.

56

Karyiika B Lienu
IIepeMeHHOI0 TOKa.

57

BbIHYX/IeHHbIe
3/IeKTPOMAarH1THbIe
Kosie0aHusi. Pe3oHaHC.

58

3akoH Owma g
3JIeKTPUUECKOU LIeNu
repeMeHHOTr0 TOKaA.

59

3akoH Owma g
3JIeKTPUUECKOU LIeNu
NepeMeHHOr0 TOKaA.

60

MOoLIHOCTS B 1[eru
TiepeMeHHOr 0 TOKa.

61

MOIIHOCTS B 1M
TIepeMeHHOr0 TOKa.



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb9c4

ITpousBoacTBO,

repejiaya u
62 HOE)"D'E@IEHI/IE Bubmiorexa LIOK
https://m.edsoo.ru/ff0cc324
repeMeHHOr 0 TOKaA.
Tpancdopmarop.
ITpousBoacTBO,
g e Bumoess LOK
p https://m.edsoo.ru/ffO0cca54
repeMeHHOr 0 TOKa.
Tpancdopmarop.
64 O/1eKTpOMarHUTHbIe bubnuoreka LIOK
Kosie0aHusl. https://m.edsoo.ru/ff0cccOc
65 | snexrpoarmims BuGmorera LIOK
poma ¢ https://m.edsoo.ru/ff0ccfe0
Kosie0aHusl.
KonTponbHas paboTa Ne
66 3 «MexaHuueckue u bubmmoreka LIOK
3/IeKTPOMAarHUTHEIE https://m.edsoo.ru/ff0cc6f8
KOs1e0aHMsD»
67 bubnuoreka LIOK
MexaHWUeCKUe BOJIHBI. https://m.edsoo.ru/ff0cd350
68 bubmoreka LIOK
3BYK. https://m.edsoo.ru/ff0cd4e0
69 O/1eKTpOMarHUTHbIe bubnuoreka LIOK
BOJIHBL. https://m.edsoo.ru/ff0cd7£6
70 | TIPMHLIMIT PagHOCBsi3K 1 Bbubmmoteka LIOK
TeJIeBU/IeHNs. https://m.edsoo.ru/ff0cd67a
MexaHnueckue u
71 | a3neKTpOMarHWTHbIE
BOJIHBI.
72 | MexaHuyeckue u



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cc324

3JIEKTPOMdIrHHUTHBIE
BOJIHBI.

73

3aKOHbI OTpaKeHuUs
cseta. [TocTpoeHne
1300pa’keHus B
3epKasax.

74

3aKOHbI OTPa’KeHUs
cseta. [TocTpoeHue
M300pakeHUs B
3epKanax.

75

3aKOH IpeIoM/IeHUs
CBeTa Ha rpaHuLie
paszesa IByX
H30TPOINHBIX
OJIHOPO/THBIX
MPO3payvHbIX Cpef,.
fABneHue mosHOrO
BHYTPEHHer o
OTpa)KeHUsI.

76

3aKOH TIpeIoM/IeHuUs
CBeTa Ha rpaHuLie
paszesna IByX
H30TPOMHBIX
O/IHOPO/THBIX
MPO3payvHbIX Cpef,.
fBneHue mosHOrO
BHYTPEHHero
OTpa)KeHUsI.

77

JlabopaTtopHasi paboTa
Ne4 "Onpepenenve
roKasaresst
TpeJIOMJIEHHS CTeK/a",

78

3aKOH TpeIoMJIeHUs




CBeTa Ha TPaHULie
pasziena IByx
M30TPOIHBIX
OZIHOPO/IHBIX
MPO3payHbIX Cpef.
SIB1eHMe MOJIHOTO
BHYTpPEHHEro
OTPa’KEHUsI.

79

JInnsel. ITocTpoenue
M300pakKeHUH,
C03/1aBaeMbIX TOHKUMU
JTMH3aMH.

80

JInnsel. [TocTpoeHue
1300paXkeHHH,
C03/jaBaeMbIX TOHKUMU
JIMH3aMU.

81

JInnssbl. IlocTpoenue
M300paKeHHH,
CO3/laBaeMbIX TOHKUMU
JIMH3aMHU.

82

I'na3 u 3penue.
OnTuyeckuie MpUOOPBI.

83

[TocTpoenue
M300pakKeHHH,
C03/1laBaeMbIX TOHKUMU
JIMH3aMU

84

KonTponbHas paboTa Ne
4 «['eomeTprueckas
OIITUKaA»

85

BonHoBoM (GpOoHT.
[Tpunuun NoireHca.

86

[Tonsipu3aiysi BOMH




WHTepdepeHLys BOJH.

bubmoreka LIOK

87 VuTepdepeHys cBera. https://m.edsoo.ru/ff0ced22

88 bubmioreka LIOK
Iudpakims cBeTa. https://m.edsoo.ru/ff0cf02e

89 OudpakioHHas
pelleTka.

JlaboparopHasi pabota

90 No5 "OrnieHKa J/TMHBI
BOJTHBI CBETa Pa3HOT0
1Bera'.

91 | ®usnyeckas ONTHUKA.

92 | ®usnyeckas ONTHUKA.

93 Hocrynater . bubnuoreka LIOK
CHERHUAILHOM TEOpHH https://m.edsoo.ru/ff0cf862
OTHOCUTEJIbHOCTH.

OTHOCUTEIBHOCTD

94 O'ngBpengHHOCTH bubmoreka LIOK
CODBITHH. JaME//IEHNE https://m.edsoo.ru/ff0cfad42
BPEMEHM U COKpallleHre
JUTUHBI.

95 3aKOH CJIO>KeHUsI Bubmoreka [HOK
ckopocreii B CTO. https://m.edsoo.ru/ff0cfc68

9g | Macca, ummyrec u Bubnuoreka LIOK
sHeprusi B CTO. https://m.edsoo.ru/ffOcf6f0

g7 | D7eMeHThbI TeOpUHU bubmoteka LIOK
OTHOCUTE/ILHOCTH. htt|zs://m.edsoo.ru/ffch862

o8 PaBHOBeCHo; TeTJI0BOe BuGnorexa LIOK
3Ny HEHHE. L hrioTesa https://m.edsoo.ru/ffOcfel6
I1nanka.

99 | doTo3dhdekr. bubmioreka LJOK



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0ced22

https://m.edsoo.ru/ff0cffc4

bubnuoreka LIOK

100 DoTo3dexT. https://m.edsoo.ru/ff0d015e
KopnyckynspHo-

101 BOJTHOBOM [lyasivi3M. bubmoTeka LIOK
[aBneHue ceera. https://m.edsoo.ru/ff0d04a6
I'unore3sa sie bpowns.

102 | [lnaneTapHas Moziens bubmmoreka IIOK
aroma. https://m.edsoo.ru/ff0d0302

03 gepBbII/I rioctyJsiat bopa. BuGmmoTeka LIOK

DABHJIO KBAHTOBAHMA https://m.edsoo.ru/ff0d091a
opbur.

o4 gTopou rioctysat bopa. Bubmiorexa ITOK

TEKTPBI HCITy CKAHMA 1 https://m.edsoo.ru/ff0d0afa
TIOTJIOLLIeHUSI.

105 | Jlasepsl.

06 COCTa]?B saapa. AnepHbie Buborexa [IOK
CHJIBI. JHEPIHA CBASH https://m.edsoo.ru/ff0dOafa
aTOMHOTO sifipa.

. lga,ql/loaKTI/IBHOCTb. Bumotexa [IOK

AKOH PAZHOAKTHIBHOTO https://m.edsoo.ru/ff0d0ca8
pacraja.
[TpuunHbI
108 pAa,zmoaKTm%Hocm. Bu6morexa LOK
T — 1 Oera- https://m.edsoo.ru/ff0d0fd2
pacniazipl. I[IpaBuna
CMeIlleHHsI.

109 bubmioreka LIOK
AnepHbie peakiuu. https://m.edsoo.ru/ff0d1162

bubmoreka LIOK

110 4

AnepHas sHepreTuka.

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0cffc4

111

MeTozbl perucrpanyu
VOHHW3UPYIOLIUX
PaJiM0aKTUBHBIX
JlePHBIX U3/Ty4YeHUH.

bubmioreka LIOK
https://m.edsoo.ru/ff0d0e38

112

JlabopatopHasi paboTa
Ne6 "OmnpepeneHue
yZe/IbHOr O 3apsifia
YaCTULIbI 110 ee TPeKY B
Kamepe BunbcoHa'.

113

buonorunueckoe
JleiCTBHE
PaZiIM0aKTUBHBIX
W3/TyYeHU.
[lo3umeTpusi.

114

O/ieMeHTapHble
YaCTUILIbI.
dyHameHTa/IbHbIe
B3alMO/IeMCTBYS.

115

KBaHTOBasi hu3uKa.
Ctpoenue aTomMa.
ATOMHOe sipo.

116

KonTponbHas paboTa Ne
5 «KBaHToBas (u3uka.
CTpoeHnue aToma.
ATOMHOE S/1pO»

117

OCHOBHBIE METO/IbI
WCCie[JOBaHUs B
ACTPOHOMHUH.

118

Ornipenenenve
pacCcTosiHUH 10
HeOeCHBIX Tel.

119

ConHige.



https://m.edsoo.ru/ff0d0e38

120

ConHeyHas crcTeMa.

121

dusmuueckue
XapaKTepPUCTUKU 3Be3/.

122

OBOJTIOLYS 3Be3]I.

123

Bcenennas.

124

IToBTOpEHUE U
CUCTeMaTH3aLys
yueOHOro MaTepuana

125

[ToBTOpEHUE U
CUCTeMaTH3aLys
yueOHOro MaTepuana

126

IToBTOpEHUE U
CUCTeMaTH3aLys
yueOHOro MaTepuana

127

[ToBTOpEHUE U
CUCTeMaTH3aLys
yueOHOro MaTepuana

128

[ToBTOpEHMUE U
CUCTeMaTH3aLys
y4yeOHOro MaTepuasna

129

IToBTOpEHUE U
cucTeMarty3anus
yyeOHOro MaTepuasia

130

[ToBTOpEHUe U
cucTeMartu3anus
yueOHOro MaTepuasa

131

[ToBTOpEHUe U
cucTeMaTty3anus
yueOHOro MaTepuasa

132

[ToBTOpEHUE U
CUCTeMaTH3alus




yueOGHOro MaTepurasa

133

IToBTOpEHUE U
CcUCTeMaTH3aLus
yueOGHOro MaTepurasa

134

IToBTOpEHKE U
cucTeMaTU3als
yueOHOr0 MaTepuasa

135

IToBTOpEHUE U
cUcTeMaTU3alus
yueOHOr0o MaTepuasa

136

IToBTOpEHUE U
cUcTeMaTU3als
yueOHOr0 MaTepuasa

137

IToBTOpEHUE U
cucTeMaTU3als
yueOHOr0 MaTepuasa

138

®du3rKa B ITO3HAaHUU
BelLleCTBa, IoJs,
MPOCTPAHCTBA U
BDEMEHM.

139

Kunematuka
MaTepranbHOM TOUKH.

140

Kunematuka
MaTepuaabHON TOUKU.

141

Kunematuka
MaTepHUaJTbHOU TOUKH.

142

JvHamuka
MaTepuaJbHOU TOUKH.

143

JuHamuka
MaTepHUaJbHOU TOUKH.

144

3aKOHbI COXpaHeHUs.




145

3aKOHbBI COXPaHEHUS].

146 | 3aKOHbBI COXpaHEHUsI.
Hurnamunka

147 | nepyroanueckoro 1
JIBIDKEeHUS.

148 | CraTuka 1

149 MouJiekynsipHast 1
CTPYKTYypa BelllecTBa.
MouiekyJisipHO-

150 | KuHeTHYeCcKasi Teopust 1
W/1eaJIbHOr O rasa.
MouiekyJisipHO-

151 | KuHeTUYeCKasi TeOpUst 1
W/1eaJIbHOr O rasa.

152 | TepMoauHaMUKa. 1

153 | JKuzgkocCTts U nap. 1

154 | TBepoe Teo. 1

155 | MexaHnuecKre BOJIHBI. 1
Cunbl

50| rexmonannrmore |y
HEMOJBVKHBIX 3apsi/IOB.
OHeprus

17| exmoamore |y
HeIO/IBY)KHBIX 3apsi/i0B.

158 | 3akoH Owma. 1

159 ISS;OBOE JlelicTBHe 1

160 Cu/ibl B MAarHUTHOM 1

I1oJjie.




BHEPFI/IFI MdI'HUTHOI'O

161 1
TOJISI.

162 | DeKTpoMarHeTusm. 1

163 OJIeKTpUYeCcKue Lernu 1
TIepeMEeHHOI0 TOKa.

N3nyyenue u ripuem

164 | s/1leKTpOMarHUTHBIX 1
BOJIH.

165 CoBpemeHHas Hay4Hast 1 bubmioreka LIOK
KapTHhHa MUpa https://m.edsoo.ru/ff0d1784
OBULIEE
KOJIMYECTBO 165
YACOBIIO

I[TPOI'PAMME



https://m.edsoo.ru/ff0d1784

YUYEBHO-METOJUYECKOE OBECIIEYEHHWE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

YMK «®Pu3uka 10-11 knacc», A.B. I'paues, B.A. Iloroxes, I1.FO. bokos, M.: BenraHa-
I'pad, 2018.

Pabouast mporpaMma OprieHTHPOBaHa Ha HCII0J/Ib30BaHUe yueOHUKOB:

1. ®usmka 10 knacc: yueb. /Ins obijeobpa3osaTt. yupexkaenuii /I'paues A.B., IToroxes B.A.,
bokos I1.}O., M.: BenTaHna-I'pacd, 2019.

2. ®usuka 8 knacc: yueb. st obmeobpasoar. yupexenuii /I'paueB A.B., IToroxke B.A.,
bokoa I1.FO., M.: Benrana-I"pad, 2019.

YuebHUKM  cooTBeTCTBYyIOT  PesepasbHOMY TOCYZapCTBeHHOMY  00Opa3oBaTe/lbHOMY
CcTaHAapTy. PekomeH[0BaHbl MMHUCTEPCTBOM 0Opa3oBaHWs W HayKu Poccuiickoi
®defepalyu.

METOANYECKHWE MATEPHUAJIbI VI YUUTEIA

O6pa3oBarenbHbIl cakT Teachpro.ru — http://www.teachpro.ru

OOyuaroryie ceTeBble OIMMITHAZBI — http://WWWwW.0Z0.rcsz.ru

OTKpBITHIN Komtex — http://www.college.ru

®UIIU — I'ocyjapcTBeHHAast UTOTOBAs aTTeCTal[Us BBIMTYCKHUKOB 9-X K/lacCOB B HOBOM (hopme
Wtorosas arrectanus B 9 kiacce — http://www.ruslit.metodist.ru.

IONPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU
MHTEPHET

http://www.edu.ru — O6pa3oBaTenibHbIi opTan «Poccuiickoit obpa3oBaHue»
http://www.school.edu.ru — HarmoHanbHeiii moptan «Poccuiickuii ob1ieobpa3oBaTenbHbIN
rnmopTam»

http://www.ict.edu.ru — Criel[aTu3upOBaHHBIN ropTas «HpopMalMOHHO-
KOMMYHHUKAI[IOHHbIE TEXHOJIOTHH B 00pa30BaHUU

http://www.valeo.edu.ru/data/index.php - CrieljuaqM3upoBaHHbIil TMOpTan «3/10pOBbe U
obpa3oBaHue»

http://www.gramota.ru — CripaBouHO-MHGOpPMaIMOHHbIM TTopTas «I'pamoTa.ru»
http://www.ucheba.ru - O6pa3oBarensHbIil moptan «YYEBA»

http:/www.alledu.ru —  “Bce  obpazoBanme B  uHTepHer”.  OOpa3oBaTebHBIN
MH(OPMaLMOHHBIN MOPTal.
http://www.college.ru — mepBelii B  Poccum  obpa3oBare/nibHbIM  WHTEpPHeT-TIOPTasl,

BKJTFOUAOIMI 00yueHre [ITKOJIbHAKOB.

https://www.edsoo.ru/


https://www.edsoo.ru/
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https://infourok.ru/go.html?href=http%3A%2F%2Fwww.ucheba.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.gramota.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.valeo.edu.ru%2Fdata%2Findex.php
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.ict.edu.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.school.edu.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.edu.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.ruslit.metodist.ru%2F
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