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IHHOACHUTEJIBHASA 3AIIMCKA

[TporpamMma 1o ¢usuke 60a30BOT0 YpOBHS Ha YpOBHE CpPeAHEro oOIero oOpa3oBaHUs s
obyuaroruxcst 10-11-x kmaccoB MAOY r. Hsaramu «COII Ne6» mm. A. W. T'opauenko
pazpaboTaHa Ha OCHOBE IIOJIOXKCHHH W TpeOOBaHWA K pe3yldbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeacraBieHHbix B DPI'OC COO, a Ttakke ¢ yd€Ttom
denepanpbHOl paboyeil MpOrpaMMbl BOCIUTAHUS W KOHICTIMH MPEMOAaBaHus y4eOHOTO
npeamera «®Puzmka» B 00pa3oBaTeNBHBIX oOpraHuzamusax Poccuiickoit  denepanuu,
peaTM3YIONTNX OCHOBHBIE 00pa30BaTeIbHbIC IPOTPAMMBI B COOTBETCTBUU C TPEOOBAHUSIMU:

o ®denepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O06 obpa3zoBanun B Poccuiickoit
denepauuny;

e mpukaza MwunoOpHayku ot 17.05.2012 No 413 «OO6 yrBepkaeHun ¢eaepaabHOTrO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJApTa CpelHEero o0mero oopasoBaHus» (c
HW3MEHCHHMSIMHU, BHECEHHBIMH MpHKazoM Munmnpocsemenus ot 12.08.2022 Ne 732);

e mpuka3za Munnpocsemenus or 18.05.2023 Ne 371 «O06 yrBepxkaeHuu ¢eaeparbHON
00pa30BaTeNnbHON MPOrpaMMbI CPEAHETO 00IIero 00pa3oBaHUNY;

e mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxknenuu Ilopsaka
OpraHM3alli ¥ OCYIIECTBICHUS 00pa30BaTENIbHON AESITENbHOCTH IO OCHOBHBIM
001eo0pa3oBaTeIbHBIM IPOTpaMMaM — 00pa3oBaTEIbHBIM MPOTrpaMMaM Ha4aJIbHOTO
00111ero, OCHOBHOT'O OOIIIETO M CPEIHEro 0011Iero o0pa3oBaHUsI;

e KOHIIEMIINH MIpenoAaBaHus yueOHoro mpeamera « Puznukay;

e CIT 2.4.3648-20 «CaHuTapHO-2MUIEMHUOIOTUYECKHE TpPeOOBaHUS K OpraHU3aIHsIM
BOCIIUTAaHUsI © OOYy4YeHHs, OTIAbIXa W O3JIOPOBIICHHUS JI€TeH U  MOJOACKHUY,
YTBEPKJACHHBIX TOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpaua ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'mrueHudeckne HOpPMAaTHBBI M TpeOOBaHUSA K OOECIICYECHHUIO
O0e3onacHOCTH W (W) OE3BPEIHOCTH JUIsl 4YesioBeKa (aKTOPOB CpPElIbl OOMTAHHS,
YTBEPKJICHHBIX TOCTAaHOBJICHUEM IJIABHOTO caHUTapHOTo Bpada ot 28.01.2021 Ne 2;

e y4ebHOro MiaHa cpennero obmero oopazoanust MAOY MO r. Hsaraus «COII Ne6y»
uM. A. U. T'opauenko;

e (QenepanbHOil pabouel mporpamMMmbl 1Mo ydeOHOMYy mnpenmery «®Pusnka» 0a3o0BOro
YPOBHSI.

Copnepxanve TporpaMMbl MO (QU3MKE HAMpPaBIeHO Ha (HOPMUPOBAHHE €CTECTBEHHO-
Hay4yHOM KkapTuHbl Mupa oOyuatomuxcs 10—-11 ximaccoB npu o0ydueHun ux ¢usnuke Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATEIBHOCTHOTO 1moaxo/a. [Iporpamma 1o ¢pu3nuke COOTBETCTBYET
tpeboBanusiM OPI'OC COO k muaHUpyeMbIM JMYHOCTHBIM, NMPEIMETHBIM U METarpeIMEeTHBIM
pe3ynbrataM OOydYeHHs, a TakKe YYUTHIBAET HEOOXOJUMOCTh pealM3allli MEKIPEAMETHBIX
CBs3eM (PU3MKM C €CTEeCTBEHHO-HAayyHbIMH Y4eOHBIMM IpeaMeTraMu. B Hell ompenenstorcs
OCHOBHBIE IeJIN M3y4YeHUs (U3UKM HA YPOBHE CpeaHero oOmiero oOpa3oBaHHs, TUIAHHPYEMBbIC
pe3ynbTaThl OCBOEHUS Kypca (U3UKU: IMYHOCTHBIC, METampeIMEeTHbIe, TNpeAMETHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma o GpU3MKE BKITFOYALT:

e [UIAHUpPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (GU3UKU Ha 0a30BOM YpOBHE, B TOM UYHUCIIE

NpeMETHBIC PE3YNIBbTATHI TI0 TOAaM O0yUICHHUS;

e conepxanue yueOHOro mpeamera «Du3nKay Mo rojgaM 00ydIeHusl.

®dusnka Kak HayKa 0 HanboJiee OOIIMX 3aKOHAX MPUPOJIBI, BEICTYIIAs B KAUeCTBE yU4eOHOTO
npeaMeTa B MIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HAHHUN 00 OKpY)KaroIIeM MHpE.



[IkonbHBI Kypc (HU3UKH — CHUCTEMOOOpA3yIOIMH JJIsl €CTEeCTBEHHO-HAYYHBIX YYEOHBIX
MIPEIMETOB, MIOCKOJIBKY (PH3UUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOILIECCOB U SIBJICHHUH, N3y4aeMbIX
XUMUeH, ouonoruei, pusnueckoir reorpadueit u acrpoHoMmueil. Vcrnonp3oBaHHEe U aKTUBHOE
IpUMEHEHHE (U3MUECKUX 3HAHMHM OmpelenseT XapakTep U pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B c(epe HHEPreTHMKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, IOJIY4YEHUS HOBBIX
MaTepHaJiOB C 33JaHHBIMU CBOMCTBaMU U Jpyrux. M3ydenue (pu3uky BHOCUT OCHOBHOH BKJIAJ B
(opMHpOBaHKE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00y4yaromuxcsi, B JOPMUPOBAHUE YMEHHMA
IIPUMEHSATh HAyYHbIH METOJI IIO3HAHUS [IPU BHIMOJIHEHUN UM YY€OHBIX UCCIICIOBAHUM.

B ocHOBy Kypca ¢u3uku JUist ypOBHS CpeIHEro o0Iero oopa3oBaHus MOJIOKEH PsJ UIEH,
KOTOPBIE MOKHO paccMaTpUBaTh KaK MPUHIIMITBI €r0 IOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypC SBJISIETCS JIOTMUECKHU 3aBEPILIEHHBIM, OH
COJZIEPKUT MaTepuall U3 BCEX pa3fiesioB (M3MKHU, BKIIOYAET KaK BONPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DPU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEW MaTepuall Kypca (PU3UKH 00bEeUHEH BOKPYT
¢usnueckux teopuil. Beaymmm B Kypce sABnsercs (OpMUpOBaHME NPEICTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U IOJIE.

Hoesa eymanumapuzayuu. EE peanusanus mpeanosaraeT MCIOJIb30BaHUE TYMaHHUTAPHOTO
noTeHIuana (GpU3NYecKol HayKH, OCMBICICHUE CBSA3HM Pa3BUTUSA (PU3UKU C pa3BUTHEM OOIIECTBa,
a TaKXe ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMU MPOOIeMaMH.

Hoes npuxnaonoii nanpasnrennocmu. Kypc Qu3nku mpeanosaraet 3HaKkOMCTBO € ITUPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJOTUYECKUX MPIIIOKEHUH N3YUYSHHBIX TEOPHA U 3aKOHOB.

Hoes »skonozuzayuu peaausyercs IMOCPEICTBOM BBEACHHUS 3JEMEHTOB COJEpIKaHus,
MOCBAMIEHHBIX JKOJOTMYECKHM MpPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BHTHEM
TEXHUKH U TEXHOJIOTHH, a TAaKXkKe 00CYKICHUS TPOOIeM parroHaIbHOTO IPUPOAONIOIH30BAHUS U
HKOJIOTUYECKOM 0€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMHU Kypca (M3MKH Ha ypOBHE cpelHero oOIiero odpa3oBaHus
SABIAIOTCS (u3nyeckue Teopuu ((HopMHUpPOBAaHHME MNPEACTABIECHUNH O CTPYKTYpe IOCTPOCHUS
¢usnveckoil Teopuu, poiu (QyHIAMEHTaJIbHBIX 3aKOHOB M MPHHIMUIIOB B COBPEMEHHBIX
NPEJCTAaBICHUAX O MPHUPOJE, IPaHUIAX MPUMEHUMOCTH TEOpHil, JUIs ONHMCAaHUS €CTECTBEHHO-
HAyYHBIX SBJICHUN U MPOLIECCOB).

CHuCTeMHO-IEITETFHOCTHBIN MOIX0 B Kypce (DM3UKH Pean3yeTcs MPEX/Ie BCEro 3a CUET
OpTaHU3aIH SKCIIEPUMEHTAILHON JesITeIbHOCTH oOydatontuxcs. J{ins 6a30Boro ypoBHsS Kypca
(GU3MKN — 3TO HCHOJIB30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
1a0opaTOpHBIX PabOT, KOTOphIe B MporpamMme Mo (usuke OObEAMHEHbl B OOIIMH CIHCOK
YUEHHYECKUX MPAaKTUYeCKUX paldoT. BrigeneHne B ykazaHHOM TepedHe JabopaTOpHBIX padoT,
MIPOBOJIUMBIX IS KOHTPOJS M OIEHKH, OCYIIECTBIIACTCS YYaCTHHKAMH OO0pa3oBaTEIbHOTO
nporecca UCXos U3 0COOEHHOCTEH MIIaHMPOBaHMS U OCHaleHus kabuHera ¢usuku. Ilpu sTom
o0ecrieynBaeTcsl OBJIAZICHHE OOYYAIOUIMMUCA YMEHMSIMHU IPOBOAUTH KOCBEHHbIE H3MEpEHMUs,
WCCIICIOBAHMSI 3aBUCHUMOCTEH (U3NYECKUX BEIWYMH M TIOCTAHOBKY OTBITOB IO IPOBEPKE
MPEUIOKEHHBIX THITOTES.

Bonbuioe BHUMaHue yaenseTcsl peleHNIo pacu€THBIX U KauyeCTBEHHBIX 3aj1ad. [Ipu sTom
JUIsL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a[]a4d C SIBHO 33JaHHOH (PU3NYECKON MOJIEINbIO,
MO3BOJISIONIAE TPUMEHSITh HM3YYCHHBIC 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjiesa
Kypca, TaK U UHTETPHUPYS 3HAHUS U3 PA3HBIX pa3aesioB. [y KaueCTBEHHBIX 3a/1a4 MPUOPHTETOM
SBJISIIOTCS 33/1aHUS Ha OOBSICHEHNE POTEKAaHUs (PU3NYECKUX SIBICHUI U MTPOIIECCOB B



OKpY>KaloIlel >KU3HHU, TpeOylomme BBHIOOpa (HU3UYECKON MOJENU Ui CUTYallud MPaKTHUKO-
OPHEHTUPOBAHHOI'O XapakTepa.

B cootBerctBum ¢ TpeboBanusimu PI'OC COO Kk MarepuasbHO-TEXHHUYECKOMY
obecrieyeHnto y4yeOHOro mnporecca 0a3oBbIH YpOBEHb Kypca (PU3MKH Ha YPOBHE CPEIHEro
o01iero o0pa3oBaHMsl JOJDKEH U3ydyaTbCs B YCIOBMAX NPEAMETHOrO KaOMHeTa (M3UKU WU B
YCIIOBUSAX MHTETPHUPOBAHHOTO KaOMHETA MPEJIMETOB €CTECTBEHHO-HAYYHOTO UK. B kabuHere
($u3MKN JOIKHO OBITh HE00X0AMMOe JabopaTOpHOE 000PYIOBaHHE ISl BBIIOJIHEHHS YKa3aHHBIX
B IporpamMme 1o (U3MKE YYEHHYECKHX MPAKTHUYECKHMX paboT MU JEeMOHCTpallMOHHOE
obopynoBaHue.

JlemoHCcTpanmoHHOE  000pyAoBaHHe (OPMHUPYETCSI B COOTBETCTBHHM C PHUHIUIIOM
MUHHMAaJIBHON JOCTATOYHOCTU U 0OECHEUMBACT MOCTAHOBKY MEPEUYMCICHHBIX B MPOTrpaMMe MO
(Gu3nKe KIOYEBBIX JEMOHCTpAlMH A HCCIENOBaHMUSA H3Yy4aeMbIX SIBIEHUH M IPOLECCOB,
SMIMPHUYECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX ITPUMEHEHHH.

JlaGopaTtopHoe 00OpYZOBaHUE JJISi YUCHHUECKUX MPAKTHUECKUX padboT (GopMmHpyeTcss B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB M OO€cleuuMBaeTcsi B pacuére OJHOr0 KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. TemaTnyeckue KOMIUIEKTHI JIaOOpaTOpHOro OO0OpPYHOBaHMS JIOJKHBI OBbITH
IIOCTPOEHBl Ha KOMILJICKCHOM HCIOJIb30BAHUM AHAJOIOBBIX M LU(POBBIX MPUOOPOB, a TaKxke
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE LIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH TIETISIMHU U3Y4EHUS PU3UKU B 00111eM 00pa30BaHUM SIBIISIOTCS:

e (opMupoBaHHE MHTEpeca U CTPEMJICHHsS OOyYalOIIMXCS K HayYHOMY H3Y4EHHUIO

IPUPO/IbI, PA3BUTHE UX UHTEIVIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE MPEJICTABIEHUM O HayyHOM MeTOJe TO3HaHUs U (HOpPMUpPOBAHUE
HCCJIEIOBATEILCKOIO OTHOIIECHUS K OKPYXKAIOLIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3ydeHHUs OCHOB CTPOCHUS
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (PH3UKH;

e (opMupoBaHHE YMEHUI OOBACHATH ABJICHUS C UCIIOJIb30BaHUEM (DU3NUYECKUX 3HAHUHN U
HAyYHBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEJCTABICHUN O POIM (PUBMKM AJIS PAa3BUTHUS APYIHX €CTECTBEHHBIX
HayK, TEXHUKH 1 TEXHOJIOTH.

JlocTikeHue 3TUX Lesel odecreunBaeTcs pellieHueM CIelyIoIuX 3aa4 B Mpolecce

u3yueHus Kypca (U3MKU Ha YpPOBHE CpeHEro o01iero o0pa3oBaHus:

e [puoOpeTeHue cucTeMbl 3HaHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJIPHYIO (QU3UKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO
(GU3KKY U 3IEMEHTHI aCTPOPU3UKH;

e (dopMupoBaHHE YMEHMH NPUMEHITh TEOPETHUECKUE 3HAaHUS [UId OOBICHEHHS
¢u3MUecKuX SBICHUH B TNPHUPONE W ISl TPUHATHA TPAKTHYECKUX pEHICHHH B
MMOBCEAHEBHOM XKU3HU,

® OCBOGHHME CIOCOOOB pEIIEHUS Pa3IWYHBIX 3a/7ad C SIBHO 3aJlaHHOM (u3HuecKoi
MOJIENIBIO, 3aJad, IOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHHe (PU3HUECKON
MOJIENY, aIeKBaTHON YCIIOBUSAM 33/1a4H;

® [IOHMMaHHE (PU3MUECKUX OCHOB M NPUHIUIIOB JCUCTBUS TEXHHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKHUX IIPOLECCOB, UX BIIUSHUS HA OKPYXKAIOUIYIO CPENY;

® OBJIQJICHHE METOJaMH CaMOCTOSTEJILHOTO TUIAHUPOBAHMUSA U MPOBEACHUS (PU3UUECKUX
OKCIEPUMEHTOB, aHAIM3a W  HMHTEpIpeTauud  HUH(OpMAIMM,  OIpeaesICHUs
JIOCTOBEPHOCTH MOJIYYEHHOI'O Pe3ysbTaTa;



® CO3JaHHUE YCJIOBHUH I Pa3BUTHUS YMEHHU IPOEKTHO-UCCIIEN0BATEIbCKOU, TBOPUYECKOU
NESITETbHOCTH.

Ha wsydyenue ¢usuku (6a30BbIi YpOBEHH) Ha YPOBHE CpEIHEro 0OIIero oOpa3oBaHUS
orBoautcs 136 vacos: B 10 kiacce — 68 vacoB (2 yaca B Hexpeno), B 11 kimacce — 68 vacos (2
yaca B HEJIEJIO).

[Tpenyaraemslii B mporpamMmme 1o (Gpu3mke nepeueHsb JJabopaTOpHbIX U MPAKTUYECKUX PadbOT
ABJISICTCS PEKOMEHIOBAaHHBIM, YUYHUTEIb JAEJIaeT BBIOOP MPOBENCHMs JIAOOPATOPHBIX PabOT MU
OTIBITOB C Y4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.

®opmbl yuéTa padoyeii nporpaMMbl BOCIUTaHUS B padoyeii nporpamme no gpusuke

VYuebubiii npeamer «®Pusnkay — CUCTEMOOOPA3YIOMMK IS €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, IIOCKOJIBKY (PM3NYECKHE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U SIBJICHUH,
M3Yy4aeMbIX XUMUEH, Onoorueii, acTpoHOMHEH U (U3HUECKOM reorpadueii.

®usuka - 3T0 NpeaMeT, KOTOPbIM HE TOJIbKO BHOCUT OCHOBHOM BKJIAJl B €CTECTBEHHO-
Hay4YHYI0 KapTUHY MUpPa, HO U IIPEAO0CTaBIsAeT Hanbosiee sCHble 00pa3libl IPUMEHEHUS HAYYHOTO
METOJ1a IO3HAHMs, T € criocoba MOoJyYeHHUs! JOCTOBEPHBIX 3HaHUU 0 mupe. Hakonen, ¢usmuka —
3TO IpPEIMET, KOTOPbIM Hapsly ¢ JPYTMMH €CTECTBEHHO-HAYUHBIMU IpPEIMETaMH JI0JDKEH JaTh
00yJaromuMcsl TIpeJCTaBIeHue 00 YBIEKATEIbHOCTH HAYYHOTO WCCIEAOBAHUS U PAIOCTH
CaMOCTOSITEJIbHOI'O OTKPBITUSI HOBOT'O 3HAHUS.

OpHa U3 TIaBHBIX 3a/1a4 (PU3NYECKOr0 00pa3oBaHUs B CTPYKType OOIIero oOpa3oBaHUs
COCTOUT B BBIBICHMHM M TOATOTOBKE TAJIAHTIMBBIX MOJIOABIX JIIOJACH AN MPOAOIKEHHS
o0Opa3oBaHUsl W JajbHEWNIeH NPOPECCHOHATBHON NEATEIIFHOCTH B OOJACTH €CTECTBEHHO-
Hay4YHbIX HCCIEIOBaHMH M CO3JaHUMU HOBBIX TexHojoruil. Ho He MeHee BaxkHOM 3amaueil
ABJIAETCS (OPMUPOBAHUE €CTECTBEHHO- HAyYHOM I'PaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM
Macchl 00y4aroIuXcsl, KOTOpbIe B JaibHENIIeM OyyT 3aHATHI B CaMbIX pa3HOOOpa3HbIX cdepax
nesTebHOCTH. COrIacHO MPUHATOMY B MEXAYHApPOJHOM COOOIIECTBE ONPEIEIECHHUIO,
«EcTecTBeHHO-HayyHasi I'PaMOTHOCTh — ATO CIOCOOHOCTh 4YEJIOBEKAa 3aHUMaTh AKTHUBHYIO
IPaXIaHCKYIO TIO3HIIMIO TIO0 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMHU
HayKaMH, U €ro FTOTOBHOCTh HHTEPECOBAThCS €CTECTBEHHO-HAYYHBIMH UJIESIMH.

BocnurarenpHbiii moreHuuan ydeOHoro mnpeamera «®dusmka» Ha YpOBHE OCHOBHOTO
o0111ero oopazoBaHMsl pean3yeTcsl Ha AeITeIbHOCTHOM OCHOBE uepes:

MIpUBJIEYEHNE BHUMAHUS O0Y4YarOIMXCsl K IIEHHOCTHOMY acCHEeKTy M3y4aeMbIX Ha YpOKax
SBJICHUM, OpraHu3aluio paboThl C IMoJyyaeMOM Ha ypoke HHpopMaluend (u3nIeckoro
coJiep’KaHus, BKIJIOYas HMH(OpPMAlMIO O COBPEMEHHBIX JOCTHMKEHMSIX (U3UKU; aHaIu3 HU
KpUTHYECKOE OLIEHUBaHNE HH(OpMaIuH;

NpPUMEHEHHE Ha YpPOKE HHTEPaKTUBHBIX (GopM paboThl C  O0y4aroIUMHCS:
MHTEJUIEKTYaJbHBIX UIP, CTUMYJIMPYIOIIMX IIO3HABATEIbHYIO MOTHBAILMIO OOy4aromuxcs;
JUIaKTUUECKOTO TeaTpa, IJe MOJyuyeHHbIE Ha ypOKE 3HaHHs OOBITPBIBAIOTCS B TeaTPalbHBIX
MIOCTAHOBKAX; TIpPYyNIOBOH paOoThl WM paboThl B Mapax, KOTOpble ydaT OOy4arouXcs
KOMaHJHOU paboTe U B3aUMOJAEUCTBUIO C IPYTUMHU 00Y4aIOIUMUCS;

WHUIMAPOBAHUE U MOJICP)KKY HCCIIEOBATENbCKON JESITeNbHOCTH OO0YyYaroluXcs B
pamKax peaju3allii UMU MHAWBHUYAJbHBIX M TPYIIOBBIX HCCIEIOBATENbCKUX MPOEKTOB, YTO
JaeT 00ydJarouMcs BO3MOXKHOCTh IPUOOPECTH HaBBIK CAMOCTOSITENILHOTO PEIIEHUs TPOOIIEMBl,
pa3BUBaeT YyMEHUsl HAOIIOAATh PUPOIHBIE SIBJICHUS, BBIIIOJHATH OINBITH U SKCIIEPUMEHTAIIbHBIE
UCCIIEIOBAHUSI C  HUCIOJb30BAHUMEM  HM3MEpPHUTENbHBIX  MPHOOPOB, (HOPMUpPYET  HABBIK
TeHepUPOBaHUSA U OPOpPMIIEHHS COOCTBEHHBIX HIEH, HAaBBIK MyOJIMYHOTO BBICTYIUIEHUS MEpeN
ayIUTOpHUEN, apryMEHTUPOBAHUS U OTCTAUBaHUs CBOEH TOUKU 3pEHMUS;

3HAKOMCTBO CO chepaMu MpodecCHOHATBHON ACSITEIIBHOCTH, CBA3aHHBIMH ¢ (DU3UKOU, 1
COBPEMEHHBIMU TEXHOJOTUSMH, OCHOBAaHHBIMH Ha JOCTIDKEHUSX (HU3NYECKOM HayKH, YTO
CHOCOOCTBYET Pa3BUTHIO MPEICTaBICHUM O BO3MOXHBIX cepax Oymayiiel npodeccrnoHalbHON



NEeSTeIbHOCTH, CBSI3aHHOW C (PU3MKOW, MOATOTOBKA K JalbHEHIIeMy OOYYeHHIO B OSTOM
HaNpaBJICHUU U OCO3HAHHOMY BBIOOPY oOydaronumucs oyayei npodeccu;

YCTAQHOBJICHUE JOBEPUTEIBHBIX OTHOLICHHS MEXIY YUWTEIEeM U  YYEHHKaMHU,
CIOCOOCTBYIOIIMX IMO3UTHUBHOMY BOCHPHUSATHIO YYaIIMMHUCS TpeOOBaHUN W MPOCHO y4HTEs,
AKTUBU3ALIMM UX NTO3HABATEJIHON JEATEIbHOCTH U AKTUBHOCTH;

noOy>xJieHue 00y4Jaromuxcsi K COOJII0IEHUIO Ha YPOKE OOIICTIPUHATHIX HOPM MOBEACHUS,
MpaBUJI OOLIEHUS CO CTAPIIUMU (YUUTEISIMU) U CBEPCTHUKAMHU (IIKOJILHUKAMM);

HCIOJIb30BaHNE BOCIIUTATEIBHBIX BO3MOXKHOCTEH COJIepKaHusl yueOHOro MpeiMeTa uepes
JEMOHCTPALMIO  00yYaroIUMCA IPUMEPOB OTBETCTBEHHOI'O, TIPaKJAHCKOTO IIOBEACHMUS,
MIPOSIBIICHUS YETIOBEKOIO0US U 100pOCepAeYHOCTH;

OpraHm3aluio MecTBa MOTUBUPOBAHHBIX H JPYIUPOBAHHBIX YYAlIUXCS HAIl UX
HEYCIEBAIOIIMMU OJTHOKJIACCHUKAMM;

3aja4l 3CTETUYECKOrO0 BOCIUTAHUS MOYKHO YCJIOBHO pa3/leiauTh Ha JIBE TIPYNIbl —
puoOpeTeHne TEeOpeTUYeCKUX 3HaHWW u (OpMUpOBaHME MpakTUYecKux ymenuid. IlepBas
rpymnma 3ajady peuraeT BOMPOCHl MPUOOMICHUS K SCTETUYECKMM IICHHOCTAM, a BTOpas —
AKTUBHOT'O BKJIFOUEHHSI B 3CTETUUECKYIO JIEATEIbHOCTb.

C yuerom paboueit nporpammsl BocuTanuss MAOY MO r. Hsarans «COII Ne6» um. A.

N. Topauenko (Moaynb «llIkonbHBINA ypOK») BOCHUTATEIbHBIM MOTEHLUAT YPOK pealu3yeTcs
qyepes:

IMeneBbIe MPUOPHUTETHI MeToabl M MIPpHEMBbI

YcraHnoBnenue aoBepuTenbHbIX | [loompenue, mnoanepxka, IoOXBajla, HIOpocb0a yduTens.
OTHOLIEHUN Mexay yuuteneM u | [IpuBieueHne BHUMaHUS 00y4aromIUXCs K 00CYXaaeMol Ha
€ro y4eHUKaMH ypoke uWHGOpMANNK, aKTUBU3ALHUIO HX [O3HABATEIHHOM
JEATEIbHOCTH  4Y€pe3  MCIOJIb30BAHUE  3aHMMATEJIBHBIX
AJIEMEHTOB, HCTOPUH U3 )KU3HU COBPEMEHHUKOB.

[ToOyxnenue mKonsbHUKOB | [IoOyxnenne  oOydaromuxcss  coONmoJaTh Ha  ypoKe
cO0JII01aTh Ha YpOKe | OOIIEnpUHITEIE HOPMBI TIOBEJCHUS, MpaBuiIa OOMEHUS CO
OOIICTIPUHSATHIC HOPMBI | BCEMH  y4YaCTHHUKaMd  oOpa3oBaTeNLHOTO  TIpoIlecca,
[IOBEIECHUS MPUHIAITE  y4eOHOH JWCIMIUIMHBI W CaMOOPTaHH3AIHH

yepe3 3HAaKOMCTBO U B MOCIIEYIOIEM COOJII0ICHHUE
«[IpaBunl  BHYTpEHHEro pacropsika  0O0y4aroLIUXCsa»,
B3aMMOKOHTPOJIb U CAMOKOHTPOJIb 00yHarOIUXCS.

IIpuBneyenune BHUMaHus | Co3gaHMe  CIELMAlbHBIX  TEMAaTHYECKUX  IIPOEKTOB,
IIKOJIBHUKOB K IIEHHOCTHOMY | PACCUMTAHHBIX HA COTPYIHHYECTBO MY3E€HHOIO IEJarora,
aCIIeKTy M3y4aeMbIX HA ypOKax | IEearora-cuxojiora ¢  yYUTEISIMH  NPEIMETHHUKaMH,
SBJICHUI opraHuzanus padoThl ¢ NOJIY4aeMOW Ha ypOKE COLUAIBHO
3HayuMo  uHpopmanmed —  MHULIHUHUPOBAHUE ee
00CYX/IeHUs!, BBICKA3bIBAaHHS YYAIIMMUCS CBOETO MHEHHUS O
ee MOBOJY, BEIPAOOTKM CBOETO K HEil OTHOIIEHUS, Pa3BUTHE
YMEHUS COBEPIIATh MPABUIBHBIN BBIOOD.

PazBute mno3HaBarenbHOM W | OpraHu3anusi MpeIMETHBIX 00pa3oBaTENbHBIX COOBITHUMN
TBOPYECKOMN aKTUBHOCTH, | (IIpOBeIeHUEe MPEIMETHBIX JeKa) Il 00yJaroIuXCsl.
WHULMATUBHOCTH B PA3JIMYHBIX




cdepax peIMETHOM

NeSITeIbHOCTH, PacKpbITHS

TBOPUYECKUX CIIOCOOHOCTEH,

oOydalomuxcsi ¢ pa3HbIMU

00pazoBaTeNbHBIMU

OTPEOHOCTAMU u

WHINBUTYaIbHEIMU

BO3MOKHOCTSIMH

Hcnonb3oBanue JleMoHCTpauuss  JO€TSIM  NPUMEPOB  OTBETCTBEHHOTO,

BOCITMTaTEIbHEIX BO3MOXKHOCTEH

TpaXXJaHCKOTO IOBCACHHA, MPOABIICHHUA YeJIOBEKOJIOOUS U

coJiepyKaHus y4eOHOro | 100pOoCcCepeuHOCTH, IEPEBOJT COACPIKAHUS C YPOBHS 3HAHUI

npeamera Ha YpPOBCHbL JIMYHOCTHBIX CMBICJIOB, BOCIIPUATUC HGHHOCTGIZ
yepe3 MoAdOp COOTBETCTBYIOIIMX TEKCTOB JJIsi YTCHHS,
3aja4  AJig  peUIeHHs, MNPOOJIEMHBIX  CHUTyalud IS
o0cyxJieHUs! B KJIacce, aHallu3 MOCTYIKOB JIOJCH, ucTopuit
cyned, KOMMEHTapUH K MPOUCXOSAIINM B MUPE COOBITUSM,
ucropuueckas copaBka «JleHTta BpeMeHH», IPOBEICHUE
YPpOKOB MyKeCTBA.

[Ipumenenue Ha ypoke | UHTennekryanbHbie UTPHI, CTUMYJIUPYIOLIHE

MHTEPAKTUBHBIX ()OpM pabOTHl | MO3HABATENBHYI0  MOTHBAIMIO  IIKOJBHUKOB,  KBECTHI,

ydamuxcs JAUCKYCCHHU, KOTOpBIC OAaOT y4dJalllkMMCId  BO3MOKHOCTbH

IPUOOPECTU ONBIT BEACHHUS KOHCTPYKTMBHOI'O Juajiora B

aTMOC(I)epC HHTCJUICKTYAJIbHBIX, HpPaBCTBCHHBIX n
CTOJIKHOBEHHH Pa3JINIHBIX

B3II11J0B U MHCHI/II>'I, INOMCKa MCTUHBI 1 BO3MOXHBIX HYTeﬁ

9CTCTHYCCKHX Hepe)KPIBaHHfI,

peleHns 3aaud WM MPoOJIeMbl, TBOPYECTBA YUMTENS H
yyalmxcs, TpynmnoBble paboThl WM paboOThl B Mapax, C
1eNnblo 00y4eHus: KOMaHJHOW paboTe U B3aUMOJICHCTBUIO C

JIpYyrUMU  JI€TbMH, TIOCTAaHOBKM  OOmIeW  1menu, It
IOOCTHIKEHUS KOTOpOM KaXKIbIN IOJDKEH BHECTH
VHIUBUYJTbHBIN BKJIa/I, pacnpeneeHuIo pouieit,

peduexcueil Bki1aaa Kaxa0ro B OOIIMNA pe3ysbTarT.

MortuBanus spyaupoBaHHbIX | HactaBHuyecTBo. YuacTue mnpencTtaBUTeNeld IIKOJIBHOTO
yUanmxcs HaJ ux | aktuBa B CoBeTe MNONAEPKKH pedeHKa TIO0 BOIpocaM
HEYCMEeBAIOIIUMHU HEYCIMEBAIINX OOYYaOIMXCS C IEJbI0  COBMECTHOTO
OJIHOKJIACCHUKaMU COCTaBIEHUS  TUIaHA  JIMKBUJAIUU aKaJeMHYecKon
3aJI0JKEHHOCTH 10 IIPEIMETaM.

PasButnsa camocrosrensHocTy, | Mcnonb3oBanue TexHonoruu «Iloprdonmoy.

pediiekcMM W CaMOOILICHKH,

MJIAHUPOBAHUS  JICSITEIILHOCTH,

BUJCHUS MPaBUIIBHOTO BEKTOpa




Ul JalbHEMIIEro  pa3BUTHS
crocoOHoOCTEH

NHnnuupoBaHue U NoAaepKKa
HCCIIEI0BATEIbCKON
JESATEIIBHOCTH IIKOJIBHUKOB

Peanmaunﬁ MU HHIAWBUAYAJIbHBIX n TPYIIIOBBIX
UCCIIEIOBATEIBCKUX IIPOEKTOB, 4YTO JAACT UIIKOJIbHUKAM
BO3MOXKHOCTh ~ NPHOOPECTH  HAaBBIK  CaMOCTOSATEIBHOTO
pEeLIeHHs TEOPETHUECKON MPOOIIeMBbl, HAaBbIK T€HEPUPOBAHMS
1 0pOopMIIEHUS COOCTBEHHBIX MJI€H, HABBIK YBa)KUTEJILHOTO
OTHOILEHHUsSI K YYyXHM HIesM, o(popMIeHHbIM B paborax
JIpYTUX HCCle0oBaTeNel, HaBbIK MyOJIMYHOTO BBICTYIUICHUS
nepel ayIuTOPUEN AapTryMEHTHPOBAHUS W  OTCTaWBaHHUS
CBOEH TOYKH 3pEHUS.




COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka ¥ MeTOIbI HAYYHOT'O IO3HAHMS
®usnka — Hayka o npupone. Hayunele mMeToasl NO3HaHUS OKpyxkaromero mupa. Poib
HKCIEPUMEHTA ¥ TEOPUH B IIPOLIECCE MO3HAHMS TPUPO/Ibl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (U3NUYECKUX SBJICHUN U mporeccoB. Hayunsle runotes3sl. Ousnueckue
3aKOHBI ¥ TEOPHUH. | paHUIIBI IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpHHIIMTT COOTBETCTBUS.

Ponws u mecto pusuku B hopMHUpOBaHUKM COBPEMEHHOW HAay4YHOW KapTHHBI MUDA, B
MPAKTUYECKOU JIESITEILHOCTH JIIOICH.

Llemoncmpayuu
AHazorosble 1 HU(POBBIE U3MEPUTETBHBIE TPUOOPHI, KOMIBIOTEPHBIC TATYHKU.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCHTEIIBHOCTh MEXaHMYeCcKoro mBrkeHusa. Cucrema
orcuéra. Tpaekropus.

[lepemenieHne, CKOpPOCTh (CpeAHsisl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) W YCKOpPEHHE
MarepuaibHOM TOUKHM, UX MPOEKIUU HAa OCU CHUCTEMbl KoopAauHaT. ClokKeHue NepeMenieHui u
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJUHEHHOE NBUXKEHHE. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, TyTHU U MEpEMEIICHUS MaTEPUATbHOM TOYKH OT BPEMEHH.

CBoOonHoe nazieHne. Y CKOpeHUe CBOOOTHOTO MaCHHUS.

KpuBonuneriHoe nBuxeHue. JIBH)KeHHME MaTepHAIbHOM TOYKM 110 OKPYKHOCTH C
MIOCTOSIHHOM MO MOJAYJII0 CKOpPOCTBIO. YTJIOBas CKOpPOCTh, JIMHEWHas ckopoctb. Ilepuon u
gacTtoTa obpanienus. LleHTpocTpeMuTesbHOe YCKOPEHUE.

TexHu4yeckne YCTpPOWCTBA U TPAKTUYECKOE TPUMEHEHHE: CIHUJIOMETP, JBIKCHHE
CHapS/IOB, LIETTHBIC U PEMEHHBIC TIEpEAayH.

Jlemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[IpeoOpa3zoBanue IBIKEHHM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmronenue neukenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

HamnpaBneHnue ckopocTy Mpu ABM>KEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHnne HepaBHOMEPHOTO JIBUKEHHUS C LIEIBIO ONPEIEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEGHHUS — MEXAY  NYTSIMH,  NOPOMJAEHHBIMM  TEJIOM 32
MOCJIeIOBAaTEIbHBIE pPaBHBIE MPOMEXKYTKHM BPEMEHH TP PAaBHOYCKOPEHHOM JIBHKCHUHU C
Ha4yaJbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenune ABMKEHUS MIApUKaA B BI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpunnun otHOcHTenbHOCTH ['anmunes. Ilepssoiii 3akoH HeroToHa. HEprnanbHble CHCTEMBI
OTCU€Ta.



Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoil 3akoH HerooToHa s
MaTtepuaibHOM TOUKHU. TpeTuii 3akoH HploTOHA [1711 MaTepUaIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunel Tpenust (1mokost, ckojibxeHus, kadeHus). Cuna TpeHus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbXKEHUs U cuiia TpeHus nokos. Kosgoumuent tpenns. Cuna cOnpoTUBICHUS
IIpU ABUKCHUU TEJIA B )KUJKOCTU WM rase.

[TocTynaTensHOE U BpamaTeabHOE IBHKEHUE a0COTIOTHO TBEPAOTO TEa.

MOMEHT cuilbl OTHOCUTEIBHO OCH BpameHus. [liedo cunbl. YcinoBus paBHOBeCHs
TBEPIOTO Tea.

TexHudyeckue yCTpPOMCTBA U IIPAKTUYECKOE IIPUMEHEHME: IOMIIUIHUKH, JBHKCHHE
HCKYCCTBEHHBIX CIIyTHUKOB.

Llemoncmpayuu

SIBiieHME MHEPLUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroTona.

N3mepenue cul.

CrnosxeHue cui.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT JAe(hopMaIim.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NTAZCHUH.

CpaBHeHuE CUJI TPEHUS TIOKOS, KAUYEHUSI U CKOJIbKEHUSI.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue aBrxeHust Opycka 10 HaKJIOHHOW IIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B NPYKMHE U PE3MHOBOM
oOpa3ie, OT ux JAedopMaIuu.

HccenenoBanue ycaoBUM paBHOBECHUS TBEPAOIO TeJa, UMEIOLIETO OCh BPAILLCHHUS.

Tema 3. 3akonsl coxpanenus ¢ Mmexanuke

Hmnynbc MaTepuanbHOM TOUKH (Tena), CHCTEMbl MaTepHalbHBIX TOYEK. VIMITyJIbC CHITBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGota cuibl. MOIIHOCTH CHUJIBL.

Kunernyeckas sHeprust MarepuajibHol Touku. TeopemMa 00 N3MEHEHNH KUHETUYECKOM
JHEPTHH.

[TorenunanbHas sHeprus. [loTeHnuanbHas sHEPrUs yupyro Ae(@opMUpOBaHHOU MPYKUHBIL.
[ToTeHunanpHas 3Heprus Tena BOJINU3HU MOBEPXHOCTU 3EMITH.

[ToreHnuanbHbIE U HENOTEHIMATIbHBIE CUIIBL. CBS3b Pa0OTHl HEMOTEHIMATIBHBIX CHJI C
M3MEHEHHEM MEXaHWYECKOW SHEPTUU CUCTEMBI Tel. 3aKOH COXPaHEHUsI MEXaHUUYECKOM SHEPTUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBAa U IPAKTUYECKOE IMPUMEHEHHUE: BOAOMET, KOIEpP, NMPYKUHHBIN
IIACTOJIET, IBUYKEHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[Tepexoa MOTEHIMATBLHON SHEPTUH B KHHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



N3yueHne aOCONIOTHO HEYNPYroro yaapa C IOMOIIbIO ABYX OJMHAKOBBIX HHUTSIHBIX
MasTHUKOB.

HccnenoBanue cBsA3M pabOTHl CHUJIbl C W3MEHEHHEM MEXAaHWYECKOW JHEPruM Tejla Ha
MIPUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.

Pasznen 3. Mosekyasipaasi Gu3nKa M1 TEPMOJAMHAMHMKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOT meopuu

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU U UX ONBITHOE 00OCHOBAHUE.
BpoynoBckoe aBmwxkenue. duddysus. Xapakrep IBMKEHHS W B3aMMOJCHCTBHS YaCTHI]
BemiecTBa. Mozenu CTpPOSHHMS Ta30B, XHIKOCTEH W TBEPABIX Tel U OOBSICHEHUE CBOMCTB
BEILIECTBA HAa OCHOBE 3THX Mojeneld. Macca m pasmepsl mosiekya. KosmuecTBo BemiecTsa.
[Tocrosunas ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana remneparyp Llenbcus.

Mopenb uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJSPHO-KMHETUYECKONW TEOPHUH
uaeanbHOro rasza. AOcomroTHas TeMIeparypa Kak Mepa CpelAHed KHHETUYECKOW HHEpruu
TEIUIOBOrO JBWKEHHMS dactul ra3a. lllkana temneparyp KenbBuHa. ['a30Bble  3aKOHBI.
VpaBuenue MengeneeBa—Knaneitpona. 3akon Jlanmerona. M3omporecchl B UACaIbHOM Ta3e ¢
MIOCTOSIHHBIM KOJMYECTBOM BerlecTBa. [ paduueckoe mpeacTaBieHne U30MpOIECCOB: H30TEpMa,
n30Xxopa, u3obapa.

TexHUYeCKHE YCTPONCTBA U MPAKTUUECKOE MPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIOIIME JTUCKPETHOE CTPOCHHME BeliecTBa, ¢ororpaduud  MOIEKyI
OpPraHUYECKUX COECTUHEHUI.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHS.

Mogens onbiTa llITepHa.

OneIThI, JOKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHS.

Mogens, HIUTFOCTPUPYIOLIAs IPUPOLY AABICHUS I'a3a Ha CTEHKU COCY/Ia.

OneIThI, MUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS MI€AIBHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

OmnpeneneHne Macchl BO3Jyxa B KJIACCHOM KOMHATe Ha OCHOBE H3MEpeHuM o0béMa
KOMHATHI, JaBJIEHUS U TEMIIEPATypbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKy TapaMETPAMH COCTOSIHUS Pa3pEKEHHOTO rasa.

Tema 2. Ocrogbl mepmoOuHamurku

TepMonuHaMuueckass cCUCTEMa. BHYTpeHHss DHEprusi TEPMOJUHAMUYECKOW CUCTEMBI U
criocoOb! e€ uzmeHeHus. KonnyectBo TemnoTsl U paboTta. BHYTpeHHss 3Heprus oAHOATOMHOIO
ujeanbHOTo ra3a. Buael terionepenayn: TemIoNpoBOJHOCTh, KOHBEKLINSA, U3TyUeHHE. Y AenbHas
TEII0EMKOCTBD BellecTBa. KonMuecTBO TEIIOTHI IPH TEILIONEpEaaye.

[Tonsstue 00 ammaGatHOM mporecce. [lepBblit 3akoH TepMmoauHaMUKHU. IIpuMeHeHue
MIEpPBOr0 3aKOHA TEPMOJAMHAMUKH K H3ompoueccam. ['paduueckas naTeprperanus padboTh rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh Mpo1eccoB B MpUpPOIE.

Tennoble MamuHbL. [puHIMIBL 1eHCTBUS TEMIOBBIX MaliuH. [IpeoOpa3zoBanust SHEPTUU B
TerioBbIX MamuHax. Koagdunuent nonesnoro aeiictsus terwioBod Mamuubl. Hukn Kapao u
ero K03 PUIMEHT MOJIE3HOTO IEUCTBHS. DKOJIOTUIECKHE TPOOTIEMBI TETNIOIHEPTETUKH.

TexHuueckue yCTpoiicTBAa M MPaKTUYECKOE IMPUMEHEHHWE: [BUTaTelb BHYTPEHHEIrO
CropaHusi, ObITOBOI XOJOAUIBHUK, KOHAUIIUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEPrHMM Tejla IMPH COBEPLICHUHM pabOoThI: BBUIET NMPOOKU W3
OYyTBUIKM IOJl JEHCTBMEM C)KaTOro BO3AyXa, HarpeBaHue 3¢pupa B JAaTyYHHOH TpyOke MyTEM
TpeHusl (BUICOIEMOHCTpAIIH).

M3MeHeHne BHYTPEHHEHN 3HEepIruu (TemMrepaTypsl) Tejla Ipy TEIUIonepeaye.

OnbIT 0 aguabaTHOMY PacIIMPEHUIO BO3/1yXa (OMBIT C BO3LYLIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUTAaTENsl BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopnwvie pabomul

N3mepenue yaenbHON TEIII0EMKOCTH.

Tema 3. Azpecamnsie cocmoanusn eeuwjecmea. Pazosvie nepexoovt

[TapooOpa3oBanne u KoHAcHcanus. Vcnmapenue wu  kuneHwe. AOCONIOTHas U
OTHOCHTEJIbHAS BJIAXKHOCTh BO3AyXxa. HacelleHHbIH map. Y ienbHas TemioTa napooOpa3oBaHUsL.
3aBUCUMOCTD TEMIIEPATYPhl KUIIEHUSI OT J1aBJICHUS.

Teépnoe Teno. Kpucrannnueckue u amopgHsie Tena. AHU30TPOINS CBOMCTB KPUCTAIIIOB.

XKunkue kpuctamibl. CoBpeMeHHble MaTepuainbl. [lnaBieHue u Kpucrayuzanus. Y ieiabHas
Teruiora miasieHus. Cyonumanusi.

YpaBHeHHE TEIJIOBOro OanaHca.
TexHUYecKnue YCTPOWCTBA W TMPAKTUYECKOE IMPUMEHEHHE: TUTPOMETP M IICUXPOMETD,

KaJIOpuMeTp, TCXHOJIOINH IMOJIYYCHUA COBPCMCHHBIX MaTcpHraJioB, B TOM HHUCIIC
HaHOMAaTCpHaJIOB, © HAHOTCXHOJIOT'UH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu noHW>KEHHOM JTaBJICHUH.

Crioco0bl M3MEpPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus 1 IUIaBICHUS KPUCTALTMYSCKOTO BEIIECTRA.
JleMOHCTpaIus KPUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenre OTHOCUTENIBHON BIAKHOCTH BO3/IyXa.

Paznen 4. daexkTpoauHaMuka

Tema 1. Dnekmpocmamuka

OnexTpuzauust Tela. OJNEKTpUYECKMH 3apsn. JlBa BUJa DJJIEKTPUUYECKHX 3apsioOB.
IIpoBOAHMKY, TUAIIEKTPUKHU U NTOIYIIPOBOJAHUKH. 3aKOH COXPAHEHMsI AIIEKTPUYECKOTO 3apsja.

B3aumopeiictBue  3apsnoB.  3akoH  Kynona. TodeuHblid  2ieKTpUuYecKHH — 3apsifl.
Onexktpuueckoe none. HanpsokéHHocTh 3nekTpuueckoro mnosd. [lpuHmun cyneprno3unuu
INEKTPUYECKUX MOJIeH. JINHNK HANPsSy)KEHHOCTH DIIEKTPUYECKOTO MOJIS.

PaGota cun onektpocratmueckoro mois. [loTeHuuman. Pa3HOCTh  MOTEHIMAIIOB.
IIpOBOHMKY U TUDJIEKTPUKU B DJIEKTPOCTATUUECKOM I0J1€. [JuadnekTprudecKkas IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIJIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPTHs
3apsKEHHOI0 KOHJIEHCATOPA.

TexHudyeckue yCTpOMCTBA M INPAKTUYECKOE INPUMEHEHME: DIIEKTPOCKOIL, DJIEKTPOMETD,
AJIEKTPOCTaTUYECKAs 3alluTa, 3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHAEHCATOpP, KOMMPOBAILHBIN
anmnapar, CTpyWHbIN TPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmonencTere HadIeKTPU30BAHHBIX TEIL.



DIEKTPUUECKOE MOJIE 3apSKEHHBIX TEll.

ITpOoBOAHMKH B 3JIEKTPOCTATHYECKOM TIOJIE.

DnekTpocTaTH4ecKasl 3alluTa.

JIM3NEeKTPUKHU B 3IEKTPOCTATUYECKOM IT0JIE.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIOCKOTO KOHJIEHCATopa OT IUIOIIAAu  IUIACTHH,
paccTosHUS MEXYy HUMU U AU3JIEKTPUUECKOM IPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOH/IEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3mepenue 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannsiit 3n1exkmpuueckuii mok. Toxu 6 paznuunvix cpedax

DNEKTPUUECKUN TOK. Y CIIOBUS CYILIECTBOBAHUS JIEKTPUUYECKOro TOKA. MICTOUHMKM TOKa.
Cuna toka. IlocTosiHHBIN TOK.

Hanpspokenue. 3akon Oma 11 yyacTka 1eMu.

DIIEKTpUYECKOe CONPOTHUBIICHHE. VY nensHOE CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHUE IIPOBOJHUKOB.

Pa6ota snexkrpuueckoro Toka. 3akoH Jxoyns—JIena. MOMHOCTD 3JIEKTPUIECKOTO TOKa.

DNEeKTpOABMKYIIasl CUJIa U BHYTPEHHEE COIPOTUBIIEHUE UCTOUYHMKA TOKA. 3akoH Oma aist
MIOJIHOM (3aMKHYTOI) anekTpuyeckoil nenu. Koporkoe 3amMblkaHue.

DJIEKTPOHHAs IPOBOAUMOCTh TBEPABIX METANIOB. 3aBUCUMOCTh CONPOTUBIIEHUSI METAJIIOB
oT Temreparypbl. CBepXIIPOBOIUMOCTb.

DneKTpuuecKuil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NPHUMECHAs MPOBOJUMOCTH MOJYIPOBOIHUKOB.
CgoiicTBa p—n-nepexona. [loaynpoBoaHUKOBBIE TPUOOPHI.

DNEeKTPUYECKU TOK B PACTBOPAaxX M pacillaBax JIEKTPOIUTOB. DJIEKTPOJUTHYECKAS
aucconuanus. JIeKTpoIIn3.

OnexTpuueckuil Tok B razax. CaMoCTOSATENbHBIN U HECAMOCTOSTEIbHBIN pa3psaa. MonHus.
[Ina3ma.

TexHuueckue ycTpoiicTBa U MPAKTUYECKOE IMPUMEHEHHUE: aMIIEpMETp, BOJBTMETP,
peocraT, HWCTOYHUKHU TOKa, ODJIEKTPOHArpeBaTeibHble MPUOOPBL, AJIEKTPOOCBETUTEIbHbBIE
npuOOpBI, TEPMOMETP CONPOTHBIIEHHS, BAaKyyMHBIH IMOJA, TEPMHUCTOPbl U (OTOPE3UCTOPHI,
IIOJIYTIPOBOIHUKOBBIH MO/, TaJIbBaHUKA.

Jlemoncmpayuu

M3mepeHne cuibl TOKa U HaIPSKEHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS LUIMHIPUYECKUX MPOBOAHMKOB OT JUIMHBI, ILIOLIAAH
MOTNEPEYHOr0 CEUYEHHUs U MaTepHuaa.

CMemaHHOE COEJUHEHNE TPOBOJHUKOB.

[IpsamMoe m3mMepeHue 3JIeKTPOABMKYIIECH cuibl. KOpoTkoe 3aMblKaHWE TallbBAaHUYECKOTO
2JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTb COITPOTUBIIEHHS] METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH 3JIEKTPOIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuui sxcnepumenm, nabopamopnovie pabomuol

W3ydeHne CMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

W3mepeHne  ANEKTPOABIDKYILEH CHUJIBI  HCTOYHMKA TOKA M €ro  BHYTPEHHEro
COIIPOTHBIICHUS.



HabGnronenue snmekTponusa.

MexnpeameTrHblie CBA3U

N3zyuenne kxypca ¢usuku 6a3zoBoro ypoBHsS B 10 kmacce ocymecTBisercss ¢ y4€ToM
COZIEpKATEIbHBIX MEXIIPEAMETHBIX CBS3€ C KypcaMH MaTreMaTuKd, OHOJIOTHUH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvle nouwsimusi, CBSI3aHHBIE C W3YyYCHHUEM METOJOB HAYYHOTO ITO3HAHUS:
SBJICHUE, HAY4HBIH (haKT, TUnoresa, (hu3nMueckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIIb, U3MEPECHHUE.

Mamemamuxa: pelieHHe CHCTEMbl YpaBHCHUH, JHMHEHHas (QyHKOuUs, mapadona,
rurnepOoia, ux rpaduKy U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIIMU: CUHYC, KOCHHYC, TAHT'€HC,
KOT@HT'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HX MPOEKIUH Ha OCH
KOODPJMHAT, CIIOKCHUE BEKTOPOB.

buonoeusn: mexannueckoe JABMKEHHE B JKUBOM mpupone, nupdys3us, 0cCMOC, TeI000MeH
’KMBBIX OPraHU3MOB (BH/IbI TEIUIONEPEayl, TEIJIOBOES PAaBHOBECHE), IICKTPUUECKUE SIBJICHUS B
JKMBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBa,
MOJISIpHAsE Macca, TEIJIOBbIC CBOMCTBA TBEPIBIX TEJ, XHIKOCTCH W Ta30B, 3JIEKTPUYCCKUE
CBOMCTBA METAJUIOB, AJICKTPOIUTUYECKAs TUCCOLUAIINS, TaIbBAaHUKA.

leoepagpus: BIaxXHOCTh BO3yXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JABUKCHUI C UCIIOJIb30BAHMEM MEXaHH3MOB, YUET TPEHHS B
TEXHUKE, MOJIIUITHAKN, WCIOIb30BAaHUE 3aKOHA COXPAHCHHS HMMITYJIbCa B TEXHHKE (pakera,
BOJOMET W JIpyrue), JBUTaTeldb BHYTPEHHETO CropaHus, mapoBas TypOWHA, OBITOBON
XOJIONWIIBHHK, KOHAUIUOHEP, TEXHOJIOTUH MOJTYYEHHsSI COBPEMEHHBIX MaTEPHAIOB, B TOM YHCIIC
HAHOMATEPUAJIOB, W  HAHOTEXHOJOTWH,  DJICKTPOCTATHUYECKAas  3allluTa,  3a3eMJICHUC
ANIEKTPONIPHOOPOB, KCEPOKC, CTPYHHBI MPHUHTEP, JJICKTPOHArPEBATENIbHBIC MPHOOPBI,
ANIEKTPOOCBETUTEIBHBIE IPHOOPHI, TaIbBAHUKA.

11 KJIACC

Paznen 4. daexkTpoauHaMuka

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3auMoaeldcTBHE NOCTOSIHHBIX MAarHuTOB. MarHuTHoOe ToJIe.
Bekrop maruuTHOM MHAYKUMHK. [IpyuHIMI Cynieprio3uuMy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOU
nHayKuud. KapTrHa TMHUN MarHUTHOW MHYKIWU TOJISI IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1osie IpPOBOJHMKA C TOKOM. KapTWHa JIMHMI MHAYKIIMM MAarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IIPOBOJHHKA U 3aMKHYTOI'O KOJBLEBOI'O IPOBOJAHMKA, KATYHIKH C TOKOM.
OmneIT Opcrena. BzanmoaelicTBre MPOBOAHUKOB C TOKOM.

Cuita AMniepa, e€ MOJyJib U HallpaBJIeHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BUKEHHE 3apsyKEHHOW 4YacTHIbl B
OJTHOPOJTHOM MarHuTHoOM 1one. Pabota cusl Jlopenta.

SIBneHue 35eKTpOMarHMTHONM MHAYKUMU. [loTOK BekTOpa MarHUTHOW HWHIAYKIUU.
DNEeKTPOABMKYILAS CUJIa MHAYKIMH. 3aKOH 3JIEKTPOMarHuTHOM uHykuuu dapanes.

BuxpeBoe anekTpuyeckoe moisie. DIEKTPOABMKYINAS CHUJAa WHAYKLIUU B IIPOBOJHHUKE,
JBAKYILIEMCSI TIOCTYNIATEIBHO B OJTHOPOJHOM MarHUTHOM ITOJIE.

ITpaBuio Jlenua.

NHayKTUBHOCTD. SIBIIEHHE CAMOMHIYKIIMU. DIEKTPOABIKYIIAs CUJIa CAMOMHIYKIUU.



DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpoiiCTBAa M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTUL, UHIAYKIIMOHHAS 11€Yb.

Llemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I10JIEM.

JIuHUY MHOYKIMY MarHUTHOTO MOJIS.

B3aumozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Amriepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBrieHne HIEKTPOMArHUTHON UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABIIKYIIEH CUIIBI MHAYKLIUU OT CKOPOCTH U3MEHEHUS MarHUTHOI'O
MIOTOKA.

SIBiieHNE CAaMOMHTYKIINH.

Yuenuueckui sxcnepumenm, nabopamopmvie pabomul

W3ydyeHre MarHUTHOTO T10JISI KATYIIKH C TOKOM.

HccenenoBanue 1elCTBUSA NOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBJIEHUS 3JIEKTPOMArHUTHON UHAYKIINH.

Pa3znea 5. Kosre0anusa u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmHyle Koiedanun

KonebarenbHass cucrema. CBoOojgHble MexaHHuYeckue kojeOanus. [‘apmoHnyeckue
konebanusa. Ilepumon, dactora, ammuuryna u (aza koneOGanwmid. [IpyXKMHHBIA MasTHHK.
Matematuueckuil MasTHUK. YpaBHEHHE IapMOHMUYECKUX KojeObanuil. IlpeBpaienue snepruu
IIPU TAPMOHUYECKUX KOJEOaHUSIX.

Koneb6arenbHplii koHTYp. CBOOOJHBIE 3JIEKTPOMArHWTHBIE KOJIEOAHHS B HJCATBbHOM
Koje0aTeNbHOM KOHTYype. AHaIorus MeXJIy MEXaHWYEeCKUMHU U 3JIEKTPOMarHUTHBIMU
kosneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPrUU B UJCATbHOM KojeOaTelbHOM
KOHTYPE.

[IpencraBienue o 3aTyXaroUMXx KoneOaHUAX. BeIHYX/IeHHbIE MeXaHUUECKUe KOJeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3]IEKTPOMAarHUTHbIE KOJIeOaHMs.

[Tepemennblil Tok. CHHYCOUJANbHBIN NEPEMEHHbIH TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUITMTYAHOE U JeHCTBYIOIIEE 3HAaYEHHE CUIIbl TOKA U HAIPSKEHUSI.

Tpanchopmarop. IIpousBoacTBo, mepenada U MOTPEOICHUE AIIEKTPUUYECKOW SHEPTUU.
DKOJIOTHYECKHE PUCKH TpU [POU3BOJCTBE 3eKTpodHepruu. KynabTypa ucCHoiap30BaHus
AJIEKTPO3HEPTUH B TOBCEHEBHOM JKU3HH.

TexHuueckue YCTpONCTBA M NPAKTHUYECKOE IPUMEHEHHUE: DJIEKTPUUECKUH 3BOHOK,
reHepaTop NepeMeHHOro TOKa, INHUU 3JIeKTporiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosiebaTenbHOM cucTeMbl (PYKUHHBIN WM MaTeMaTHYECKUH
MasiTHUK).

Habmonenue 3aTyxaronux kojaeOaHuii.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.



CB0OOIHBIC AIIEKTPOMArHUTHBIE KOJICOAHHUS.

OcuusorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKa M HAmpsDKEHUST OT BPEMEHM) s
ANEKTPOMArHUTHBIX KOJICOAHHH.

Pe3onanc npu mocienoBaTeIbHOM COECIMHEHUHM PE3UCTOPA, KATYIIKA UHIYKTUBHOCTU U
KOHJIEHCATOopa.

Mogenb TUHUY 3JIEKTPOIIEPENAYN.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHOIA MAJIBIX KOJIEOAHUH Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Ipys3a.

HccnenoBanne mepeMeHHOr0 TOKa B IENH M3 IOCIEA0BATENbHO COCTUHEHHBIX
KOHJICHCATOPa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomazHumHsle 60JIHbL

Mexanuueckue BOJIHBI, yciioBus pacupoctpaHeHus. [lepuoa. CkopocTs pacnpocTpaHeHus
u januHa BonHbL. [lomepednple W mpoaosbHBIE BONHBL WHTepdepeHius u audpakaus
MEXaHHYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ pomkocTh 3ByKa. Bricora Tona. TemOp 3ByKka.

DNeKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS HM3JIy4EHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opuenrtanus BektopoB E, B, V B snexkrpomarauTHOi BoJiHEe. CBOWMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXK€HHWE, IMpelloMIIeHue, moispuszanus, audpaxkuus, uHTepdepeHuus. CKopocTb
ANEKTPOMATrHUTHBIX BOJIH.

[[lkana 3MeKTPOMAarHUTHBIX BOJH. [IprMeHeHue 3JeKTPOMAarHUTHBIX BOJH B TEXHHUKE U
OBITY.

[TpuHLIMIIBI pagUOCBSI3U U TeleBUACHU. Pagronokanms.

DEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKaIOLEH CPeIbl.

TexHUYecKue yCcTpOMCTBa M MPAKTHMUECKOE MPUMEHEHHUE: MY3bIKAIbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBas AUArHOCTHKA B TEXHUKE U MEIUIIUHE, pajap, paIuonpuéMHUK, TEIEBU30p,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiud MEXaHUUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

Habmroienne CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHa C aMIUIMTYAOW U YacTOTOM
KoJ1eOaHuH.

WccnenoBanne  CBOMCTB — DJIGKTPOMAarHMUTHBIX — BOJIH:  OTPa)X€HUE, IMPeIoMIICHUE,
nossspu3anus, nudpakuus, HTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsMonuHeiiHOe pacpocTpaHEHUE CBETA B OJHOPOIHOM cpeje.
JIy4 cBeta. ToueuHbIli HICTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHusi cBera. llocTpoeHue n300pakeHUIl B IUIOCKOM
3epKaje.

[Ipenmomnenue cBeTa. 3aKOHBI TMPEIOMIICHHUS CBeTa. AOCONIOTHBIM MOKa3areib
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. [IpenenpHBIM Yrosl MOJTHOTO BHYTPEHHETO
OTpaKEHUHI.

Hucnepcus cBeta. CrnoxkHbIi cocTaB Oenoro cBeta. L[Ber.



Cobuparomue ¥ pacceuBaroiiue JUH3bI. ToHKas auH3a. DOKyCHOE pacCTOsSHUE U
ONTUYECKasi cujia TOHKOHM JuH3bL. [locTpoeHne n3o0paskeHii B cCOOMPAIOIIMX U PacCEUBAIOIINX
nuH3ax. PopMya TOHKOW JIUH3BL. Y BEJIUYECHHE, 1aBAEMOE JIMH30M.

[Ipenesnbl NpUMEHUMOCTH FEOMETPUYECKON ONTHKHU.

BonnoBas onrtuka. WHTepdepenuus cBera. KorepeHTHbIe HCTOYHUKH. Y CIIOBHS
HaOJIOACHNSI MAKCHUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHOMN KapTHHE OT JABYX CHH(A3HBIX
KOTE€PEHTHBIX UCTOUHHUKOB.

Hudpaxus csera. J[udpakumonnas pemérka. YciaoBue HAOMIOIEHUS TJIaBHBIX
MaKCHUMYMOB IPH aJIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIHOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuuyeckue ycTpoWcTBa M MpaKTUYECKOe IMPUMEHEHHE: OYKH, Jymna, ¢oTroanmnapar,
MPOEKIMOHHBIA ammapar, MHKPOCKOI, TEJNeCKON, BOJOKOHHAs ONTHUKa, JudpakirOHHAs
pELIETKA, TIOJISIPOUI.

Llemoncmpayuu

[IpssMonuHeitHOE pacpOoCTpaHEHUE, OTPAKEHUE U MpeoMileHHe cBeTta. OnTH4ecKue
pHUOOPBHI.

ITonmHoe BHyTpeHHEE OTpakeHue. MoJieiab CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHUI B JTMH3aX.

Mopenn MUKPOCKOIIA, TEIECKONa.

Habmonenne naTepdepeHnm crera.

Hab6monenue nudpakuuu certa.

Habmronenue nucnepcun cBera.

[TomyyeHue ciekTpa ¢ NOMOIIbIO TPU3MBI.

[Tosryuenue cnekTpa ¢ MOMOIIBIO TU(PPAKIUOHHON PEIIETKH.

Habumronenune nonsipusanuu cBera.

Yuenuueckui sxcnepumenm, nabopamopmvie pabomul

W3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

UccnenoBanue CBOMCTB N300pasKeHHM B JIMH3aX.

Hab6mronenue qucnepcuu cera.

Pa3nen 6. OCHOBBI cIENIHAJIBLHOW TEOPUH OTHOCHUTEIBLHOCTH
['paHnLBI TPUMEHMMOCTH KJIACCHUECKOW MeXaHMKHU. [locTynmarel cnenuanbHOM TEOpHUH
OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTH MOXYJS CKOPOCTM CB€Ta B BaKyyMe, NPHUHIIUI
OTHOCHUTENIbHOCTH DUHILTEHHA.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMe/ICHUE BPEMEHH U COKPAILEHUE JITTUHBI.
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.
CBs13b Macchl C SHEPrue U UMITYJIbCOM PEISITUBUCTCKON YacTULIbI. DHEPIHsl TOKOSI.

Pa3nea 7. KBantoBas pusuka
Tema 1. Inemenmul K6aHmMo6oIi ONMUKU
®oronsl. @opmyna [lnanka cBs3u 3HEpruu HOTOHA C €r0 YaCTOTOW. DHEPTUs U UMITYJIbC
¢doroHna.
OtkpeiTue u uccinegoBanue ¢oroddpdexkra. Ombitel A. I'. CroneroBa. 3aKOHbBI
dbotorddekra. YpaBuenue DitHmreiHa 115 pororddexra. «KpacHas rpanuna» pororddexra.
JaBnenue cBera. OnwiTe! [1. H. JIeGenena.
XHUMHUYECKOE IEHCTBUE CBETA.



TexHUYECKHEe YCTPONUCTBA M MPAKTUUYECKOE MPUMEHEHHE: (POTORIEMEHT, (POTOIATUHK,
CoJIHEUHas OaTapesi, CBETOIHO/I.

Jlemoncmpayuu
®dotor(hdeKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTorddexra.
CBeToquoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopnens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesHuro o -yactuil. Ilnanerapnas
Mmojenb atoMa. Iloctynarel bopa. M3nyuenue u norsomienrne GOTOHOB MPU MEPEXOe aroma ¢
OJIHOTO YpOBHS »Hepruu Ha Jpyrod. Buasl cnektpoB. CriekTp ypoBHEW 3HEpruud artoma
BOJOpOA.
BosHoBbie cBoiicTBa yacTuil. Bosubl ne bpoins. KopnyckyisipHO-BOJIHOBOH Ayaliu3M.
CroHTaHHOE U BBIHY)KJIEHHOE U3JIyuEHHUE.
TexHuueckue yCTpPOMCTBA W NPAKTUYECKOE IPUMEHEHHUE: CIEKTPaJbHbIA aHaJINu3
(criekTpocKoM), 1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mopguenb onbita Pesepdopna.
Omnpenenenue AIMHBI BOJIHBI Jlazepa.
Habumronenne nuHelyaThIX ClIEKTPOB U3IIYUEHUS.
Jlazep.
Yuenuueckui sxcnepumenm, nabopamopmvie pabomul
Habmroienue nuHeiiuaToro criekrpa.
Tema 3. Amomnoe a0po
DKCHEpUMEHTHI, JI0Ka3bIBaoIINeE CJI0)KHOCTh CTpOCHHUS  sJipa. OTtkpbiTHE
paauoaktuBHOCTH. OnbITEL Pe3epdopaa 1o onpeneneHuo cocTaBa paguoaKTUBHOTO U3IyYECHHUS.
CsoiicTBa anb(a-, 6eTa-, raMMa-u3nydeHus. BinusHue painoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpbITHE NIpOTOHA W HeWTpoHa. Hyknonnas moxens sapa IeiizenOepra—lBaneHKo.
3apsin sanpa. MaccoBoe uucio siapa. M3otormsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacnazn. ['amma-uzinydyeHue. 3aKoH
PaguOAaKTUBHOIO pacnaja.

DOHeprus CBS3U HYKJIOHOB B sifjpe. S nepHble cuibl. JlegexT macchl sipa.

Snepusle peakunu. JleneHne u CUHTES SI€Ep.

SAnepuslit peakrop. TepmosaepHbli cunTe3. [IpoOineMsl 1 epceKTUBBI AepHON
JHEPreTUKU. DKOJIOTMUECKUE ACTIEKTBI IIEPHOIN SHEPTIEeTHKH.

OnemeHTapHble YacTullbl. OTKpPBITHE O3UTPOHA.

MeTto/1b1 HaOIIOIEHUS M PETUCTPALIMU AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIE B3auMOoAeHCTBUSA. EAMHCTBO pU3NUecKoil KapTHHBI MUpA.

TexHuueckue ycTpoWcTBa M MPAKTUYECKOE NMPUMEHEHHe: JO3MMeTp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aToMHast bomOa.

Jlemoncmpayuu

CuéTyuK HOHUBHUPYIOUIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpeKoB YacTHII (IO TOTOBBIM (hoTorpadusim).

Paznen 8. DiieMeHTHI aCTPOHOMMH M ACTPOPU3UKH



Ortanbel pa3BuTusl acTpoHomuu. [lpukinazHoe U MHPOBO33PEHYECKOE  3HAUEHHUE
aCTPOHOMHH.

Bun 38é3qH0r0 HebOa. Co3Bes3nus, sipKue 3BE3/IbI, TNIAHEThI, UX BUIMMOE JIBUKECHHUE.

Conneunas cucrema.

Connne. ConHeuyHas akTHUBHOCTh. Mcrounuk sHeprum ConHua v 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEpPUCTUKU. JluarpaMMa «CHEKTPaJbHbIM KJacC — CBETUMOCTbY». 3BE3[BI
[JIaBHOM T10CJIEOBATENIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» sl 3BE3] TIJIABHOU
IIOCJIEZI0BATENbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. COBpPEMEHHBIE IIPEICTaBICHHUS O
IIPOUCXOXKACHUHU U 3Boronnu CosHIa U 3BE31. DTanbl KU3HU 3BE3NL.

Muneunsiii [Tyts — Hama ["anaktuka. [lonoxenue u apmxenue Connina B ['anaktuke. Tumnsl
rajiakTuk. PanuoranakTuky u kBazapel. YEpHBIE NBIPBI B IpaxX rajlakTHK.

Bcenennas. Pacmupenue Bcenennoit. 3akon Xa06sa. PaszbOeranue ramaktuk. Teopus
bonboro B3peiBa. PenukToBOE N3IyUYECHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranakruka.

Hepewénnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
TUISL OTIpEIeNICHHs] TTOJIOKEeHHUS HEOSCHBIX 00OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IIHS
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

Habmronenus B reneckon Jlynsl, minaner, Mieunoro [lytu.

O0o01marniee NOBTOpeHue

Ponp (u3MKM M acTpOHOMHUM B 3KOHOMHUYECKOH, TEXHOJOTMYECKOM, COLMAIBHOM U
TUYECKOW cdepax AeATEIBHOCTH YEJIOBEKa, POJb M MECTO (U3UKM M aCTPOHOMHUHU B
COBPEMEHHOW HAayyHOW KapTHHE MHUpPA, pOJb (U3NYECKOHl Teopun B (HOpMUPOBAHUH
MPEJCTaBICHUN 0 (PU3MUECKON KapTHHE MHpa, MECTO (PU3NIECKON KapTUHBI MUpa B OOILEM PSIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUHN O IPUPOJE.

Me:xknpeameTHble CBS3H

N3yuenune kxypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisercs C y4€TOM
COJIEp’KaTENIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMu MaTeMaTHKH, OWOJIOTMM, XUMHH,
reorpaguu U TEXHOJIOTHH.

Mescnpeomemnvie nousimus, CBS3aHHbIE C M3YyYCHHMEM METOJIOB HAY4YHOTO MO3HAHUS:
sBJICHUE, HAy4yHbIH (akT, rumoresa, ¢unyeckas BEIUYMHA, 3aKOH, TeOpus, HaOJIOJIEHUE,
JKCIIEPUMEHT, MOJECIUPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelnieHue CUCTEMbl YpaBHEHMH, TPUTOHOMETpUYecKHe (PYHKIMU: CHHYC,
KOCHUHYC, TaHIEHC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M HX
MPOEKIIMU Ha OCH KOOpIMHAT, CIIOKEHHWE BEKTOPOB, IPOM3BOJHBIE DJIEMEHTAPHBIX (YHKIIMM,
MIPU3HAKU 0100 TPEYTOJIbHUKOB, ONPEIeNIEHUE IUIOIAAHN MIIOCKUX (GUryp u 00bEMa Tel.

buonoeusn: snexktpuueckue SBICHUS B KMBOM IpHpOJE, KoyieOaTelbHbIe IBWKEHHS B
KUBOW NpUPOJE, ONTUYECKUE SIBIIEHUS B >KMBOW IPUPOJE, ACHCTBHUE paJHallUd Ha JKUBbBIE
OpraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3aJIeKH MArHUTHBIX pyl, (oTochEMKa 3eMHOU
ITOBEPXHOCTH, IPEICKA3AHNE 3EMIIETPSICEHUI.



Texnonozus: TAHUAU BIIEKTPOIEpENad, FeHepaTop IEPEMEHHOIO TOKa, JJIEKTPOJBUIaTelb,
WHAYKIIMOHHAS TI€4b, pajap, paauonpuéMHHK, TeNeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHUKA, COJIHEYHast OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenue ydeOHOro mpeamera «®dusuka» Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUs
(6a30BBIil  YpOBEHB) JIOJDKHO  OOCCIIEYUTH  JIOCTHDKEHHE  CICAYIONUX  JUYHOCTHBIX,
METaNpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro mpeamera «Dusnkay MOJKHBI OTpa)KaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIUXCsI PYKOBOJICTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEU
MO3UIMEH JTUYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHCHTAIMN, TIO3UTHBHBIX BHYTPEHHUX
yOeX/JIeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM LIEHHOCTSIM POCCHUHCKOTO  0OIecTBa,
paciivpeHue >KU3HEHHOTO OIbITa M OIbITa JEATEJIbHOCTH B IPOLECCE pealn3alii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIPHON ACSITETLHOCTH, B TOM YHCJIC B YACTH:

1) rpakIaHCKOro BOCIIUTAHUS

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW IMO3WUIMU  OOYYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOr0 O0IIEeCTBa;

MPUHSITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAaHUCTHYCCKUX M JIEMOKPATHICCKUX
IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIHHOCTh B HHTEPECAX IPaXKTAHCKOTO OOIIECTBa,
Y4acTBOBATh B CAMOYIIPABJIICHUH B 00pa30BaTEIbHON OpraHu3alluu;

YMEHHE B3aUMOJEWCTBOBATh C COLMATbHBIMU MHCTUTYTaMH B COOTBETCTBUHU C HX
(GYHKIIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKOMN 1€ATEILHOCTH;

2) NATPUOTHYECKOTO BOCIIUTAHUS:

c(OpMUPOBAHHOCTh POCCUNCKOM IPayKAAHCKOW MIEHTUYHOCTH, NATPUOTU3MA;

[IEHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSIM POCCHHCKUX
y4€HBIX B 001aCTH (PU3UKHU M TEXHUKH;

3) AIyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHTYAIMIO W MPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSChH
Ha MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESATEIBHOCTH YYEHOTO;

OCO3HaHHUE JINYHOTO BKJIaJ]a B TOCTPOCHHE YCTOMUHUBOTO OYAYIIEro;

4) 3¢TeTHYEeCKOro BOCIUTAHMUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYasi SCTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢busnueckoil Hayke;

5) TpyaoBOro BoCUTAHUSI:

WHTEpeC K pa3iudHbiM chepam TpodeCcCHOHATBHOW JEATSIBHOCTH, B TOM YHCIIEC
CBS3aHHBIM C (HU3MKONW W TEXHHKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiein
npodeccuu u peanr3oBbIBATE COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTb M CIOCOOHOCTH K OOpa30BaHUIO M caMO0OpazoBaHUIO0 B oOmacTu (U3MKH Ha
MPOTSKEHUU BCEH J)KU3HH;

6) 3K0JI0rH4eCcKOro BOCIIUTAHNS :

c(OPMUPOBAHHOCTh DIKOJIOTUYECKOW KYIbTYphI, OCO3HAHHE TJI00AIBHOTO XapakTepa
AKOJIOTHUECKUX TPOOIIeM;



IJIAHUPOBAHUE U OCYILECTBJICHUE INEHCTBUM B OKPYXKAlOLIEH Cpele Ha OCHOBE 3HAHUSA
1IeJIe YCTOMYHMBOTO Pa3BUTHSI UEJIOBEUECTBA;

paclIMpEHHE OIBbITa JEATEIBHOCTA 3KOJIOTMYECKOM HAIIPaBICHHOCTHM Ha OCHOBE
UMEIOIINXCs 3HaHUi 110 pu3uke;

7) IEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3MUECKON HAYKHY;

OCO3HaHME LIECHHOCTU HAay4YHOH JIeATEIbHOCTH, TOTOBHOCTh B IIpOILecCe U3ydeHUs (PU3MKH
OCYULIECTBJIATH IPOCKTHYIO U UCCIIEIOBATEIBCKYIO IEATEIbHOCTh UHIMBUYAIIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS
ba3oBble Jiornyeckune 1eMCTBUA:

CaMOCTOSITENIbHO (hOPMYJHUPOBATh M aKTyaJU3UPOBATh MPOOIEeMy, paccMaTpuBaTh €
BCECTOPOHHE;

OMPENIETIATh LEIH IeITeILHOCTH, 3a7aBaTh apaMeTPbl U KPUTEPUH UX JOCTHUIKEHNUS,

BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHHS POOJIEMBI C YUETOM aHAN3a HMEIOIIUXCS MaTCPUATBHBIX
1 HEMaTEPHAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LICIISAM,
OIICHUBATh PUCKHU MOCIEICTBHUI NE€ITEIbHOCTH;

KOOPJMHHUPOBATh U BBHIMOIHATH PabOTy B YCIOBUSIX PEalbHOI0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MTPH PEILICHUH KU3HEHHBIX MTPOOIIEeM.

ba3oBble ucciieqoBaTe/bCKue AeCTBUSA

BIIAJICTh HAYYHOH TEPMHHOJOTHUEH, KIIFOUEBBIMHU TOHATUSIMH M METOJaMU (HU3UYECKOM
HayKH;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEAOBATEIbCKON U MPOEKTHON AEATEIHbHOCTH B 00JacTH
(U3HUKHN, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOMCKY METOJIOB PEIICHUs 3a/1a4
(hbU3UYECKOTO CoMlepKaHusl, TPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BIIAJETh BHUAAMH JEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHMS, €ro HHTEPIpPETalUH,
MpeoOpa3oBaHUI0 M TPUMEHEHUI0 B DPA3IUYHBIX Y4YEOHBIX CHUTYaIUsX, B TOM 4YHCIE TIpU
CO3/1aHUU Y4EOHBIX MPOEKTOB B 00s1acTH (HU3HKH;

BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJIM3UpOBaTh 3a/lady, BBIJIBUTATh
TUNOTE3y €€ pelIeHUs, HaxXOAWTh AapryMEHTbl ISl JO0Ka3aTelIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJE pEIICHUS 3a7adud pPe3yibTaThl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 33/1a4d B 00pa30OBaTENbHON IESITENLHOCTH, B
TOM YHCJIE TIPH U3YICHUH (PU3HKH;

JaBaTh OIEHKY HOBBIM CHUTYaIlUsSIM, OLICHUBATh TPUOOPETEHHBII OIIBIT;

YMETh IEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTb OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33729, JOIMYCKAIOIINE AIbTePHATHBHBIC PEIICHUS.



Pa6ora c undopmanueii:

BJIaACTb HABbIKAMU ITOJIYYCHHS I/IH(bOpMaI_[I/II/I (I)I/I3I/I‘-IGCKOF 0 COACPIKAHUA U3 UCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOATEIbHO OCYIIECTBISATH IOUCK, AaHalu3, CHUCTEMAaTH3alUI0 U
MHTEPIPETANIO HHPOPMALIUU PA3IMYHBIX BUJIOB U ()OPM MPEICTABICHHS;

OIICHUBATh JJOCTOBEPHOCTH HH(OpMAIIHH;

UCIIONIb30BaTh CpeACcTBa MHGOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJIOTHHA B
pelIeHNd KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTraHU3AIMOHHBIX 3a7ad C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeHus], MPaBOBBIX H
ATUYECKUX HOPM, HOPM HH(DOPMAIIMOHHOM OE30MaCHOCTH;

CO3/MaBaTh TEKCTHl (DU3MUYECKOTO COJCpKAHUS B PANIMYHBIX (dopMatax ¢ YUETOM
Ha3HayeHUs uH(oOpManMM ¥ LEJIeBOW AayauTOpPUH, BbIOMpas ONTUMAIBHYIO (Qopmy
MMPpCACTABJICHUA U BU3yaJIU3alluU.

KoMMmyHuKaTHUBHBbIE yHUBEpPCAJIbHbIE y4eOHbIe /1eiiCTBUS:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOM JESTEIbHOCTH;

pacro3HaBaTh MNPEANOCHIIKA KOHMIUKTHBIX CUTYAIlMi U CMSATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTUYHO H3J1araTh CBOIO TOYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U HCTOJB30BaTh MPEUMYIIECTBA KOMAaHIHON U UHIMBUIYAIbHOU PaOOTHI;

BBHIOMPATh TEMATUKY U METOJbI COBMECTHBIX IEHCTBUM C Y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJI0TO 4JIeHA KOJUIEKTUBA;

MPUHUMATh LI€M COBMECTHON JESTENbHOCTH, OpPraHW30BBIBAaTh U KOOPAWHUPOBATH
JIEUCTBUSA 1O €€ JOCTUKEHMIO: COCTABJIATH IUIAH JEWCTBUN, PACHPEACNSATh POJIU C YYETOM
MHEHUH y4aCTHHKOB, 00CYXJIaTh PE3yIbTaThl COBMECTHOM paOOTHI,

OIICHMBATh KaYeCTBO CBOETO BKJIAJa M KaXKJIOTO Y4aCTHHKA KOMaHbl B OOLIUI pe3ynbTaT
o pa3paboTaHHBIM KPUTEPHUSIM;

IpeiaraTb HOBBIE NPOEKTHI, OLIEHUWBATH MJAEU C IO3ULMHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYMMOCTH;

OCYILECTBISATh TMO3UTHBHOE CTPATETMYECKOE TMOBEACHUE B PAa3JIMYHBIX CUTyalUsX,
MIPOSIBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUITMATUBHBIM.

PeryasitTuBHble yHMBepcaJibHble YueOHbIe JeliCTBUS
Camoopranmusanus:
CaMOCTOSITENIbHO OCYILIECTBISATh IO3HABATENbHYIO JEATENIBHOCTh B 00JACTH (U3UKH U
aCTPOHOMUHU, BBISIBIATH IPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHWS PacUETHBIX M KAuECTBEHHBIX 3a/ady, IUIaH
BBIMOJIHEHUS] TMPAKTHYECKOW paboThl C y4€TOM HMMEIOLIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPEIIOYTCHHUI;
JIaBaTh OLIEHKY HOBBIM CUTYalIHSIM;
paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEHHI;
JienaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHPOBaTh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTDH 3a
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO HPYIUIMM B 00NacTH  (PU3UKH,
MIOCTOSIHHO IOBBIIIATH CBON 00pa30BaTeNbHBIN U KyJIbTYpPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLIHOHATbHBINH HHTE/JICKT:



JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B AESTEIBbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YyJbTATOB LEISAM;

BJIAJICTh HABBIKAMU MMO3HABATEIBHON pepIeKCUN KaK OCO3HAHUS COBEPLIAEMBIX JIEHCTBHIA
Y MBICJIUTEJIBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYyalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX IPU aHAJIN3€E PE3yJIbTaTOB AEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTrUX HA OMIMOKH.

B mporecce OCTHKEHNS TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUSI IPOTPaMMBbI IO (PU3HKE IS
YPOBHSI CpefHero oo1iero oopa3oBaHus y 0OydYalOIIUXCsl COBEPLUICHCTBYETCS 3MOIMOHATBHBIN
MHTEJUIEKT, MPEANoaraloui chpOpMUPOBAHHOCTD:

CaMOCO3HAaHUSs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSTHHE,
BHJIETh HAINPABJICHUS Pa3BUTHs COOCTBEHHON IMOLIMOHATILHOM Cepbl, ObITH YBEPEHHBIM B CE0€;

CaMOpEeTyJIMPOBaHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUe IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIIOCOOHOCTh AaJalTUPOBATHCA K SMOIMOHAIHHBIM
WU3MEHEHHUSM U NPOSIBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEIl MOTHBAlMM, BKJIIOYAIOIIEW CTPEMIICHHE K JOCTHMKEHHIO LEIH U YCIEXY,
ONTUMU3M, UHULIUATUBHOCTb, YMEHUE JAEHCTBOBATh UCXO/Isl U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAONIEH CIOCOOHOCTh MOHUMATh SMOIMOHAJIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 P OCYILIECTBIEHUN OOLIEHMSI, CHOCOOHOCTh K COYYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, TPOSBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

MNPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenust B 10 kJiacce npeIMeTHbIE pe3yabTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTb C()OPMUPOBAHHOCTD Y O0yUAIOIINUXCSI YMEHHUI:

JEMOHCTPUPOBATh HA MpUMeEpax posib U MecTO (U3MKU B (POPMHUPOBAHMHU COBPEMEHHOM
Hay4YHOW KApTHUHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHHUKH M TEXHOJIOTMM, B NMPAKTHYECKOU
NEeATEIbHOCTH JIIOIEH;

YUUTBIBATh TPAHMIBI TPUMEHEHUS H3YYEHHBIX (HU3NYECKUX MOJeneil: marepuaibHas
TOYKa, MHEepLHUalbHasl CUCTEMa OTCYETa, aOCOJIOTHO TBEPAOE TENO, MICANbHBIM Ta3, MOJENH
CTPOEHHsI Ta30B, JKUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIH AIEKTPUYECKUHN 3aps]l IIPU pPEIICHUU
(dbu3vecKux 3a1ad4;

pacrio3HaBaTh (hpu3MYecKHe SBJIECHUS (MPOLEcCh) U OOBSICHATH MX Ha OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETHUUECKOM TEOPUM CTPOEHHs BEIECTBA U DAJIEKTPOAMHAMMKH:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSAMOJUHENHOE [BHKEHHE, CBOOOJHOE MaJieHue Tell,
JMBIDKEHHWE 110 OKPYKHOCTH, HWHEpIUs, B3auMojaeucTBue Tei, auddys3us, OpOyHOBCKOE
JIBIDKEHUE, CTPOCHHUE JKUAKOCTeH M TBEPHABIX TeJd, U3MEHeHHe o0bEéMa Ted NMpHU HarpeBaHUU
(OxJaxIeHUM), TEINIOBOE paBHOBECHE, HCIApeHHe, KOHIEH Callks, TIaBIeHUE, KPUCTAIIN3aIus,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIIEHUE NABJIEHUS ra3a IPU €ro HarpeBaHWH B 3aKPBITOM
COCYyJZe, CBA3b MEXIYy IMapaMeTpaMu COCTOSIHUS Ta3a B M30MPOLECCax, JJIEKTpHU3alus Tell,
B3aUMOJICICTBUE 3apsI0B;



OIKCBHIBATh MEXAHUYECKOE JIBUKECHUE, HCIONB3Ys (PU3NYECKUE BEIMYMHBI: KOOPIWHATA,
IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CUja, UMIIYJIbC Telld, KHHETUYEeCKas
SHEprus, MOTEHIMaJbHAas JHEPrusi, MEeXaHW4yecKas padoTa, MEXaHMYEeCKass MOIIHOCTb; INpH
ONMCaHUM MPABUIBHO TPAKTOBaTh (PU3MUECKUI CMBICI HUCHONb3YEeMbIX BEIMYMH, UX
0003HAYECHMSI U €JMHULBI, HAXOIUTh (DOPMYJIbI, CBS3BIBAIOLINE JAHHYIO (DU3MUYECKYIO BEJINUUHY
C IpyTMMH BEJIMYNHAMUY;

ONMUCBHIBATh H3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEI M TEIUIOBBIC SBJICHUSA, HCIIOIb3YS
¢u3nyeckue BeNMYMHBL: JIaBJICHHUE Ta3a, TeMIepaTrypa, CpeAHsAs KHHETHYecKas »Heprus
Xa0THYECKOI0 JBHKCHHUS MOJIEKYJ, CPEAHEKBAaJApaTU4Hasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIJIOTHI, BHYTPEHHSISI dHEprusi, padoTta rasza, KOdQQHUIMEHT MOJE3HOro ICHCTBUS TEIIOBOTO
JBUraTelsl; IPpU ONMCAHUU MTPABUIIBHO TPAKTOBATh (PU3NYECKUM CMBICI HCIOIb3YEMBIX BEJINYMH,
ux O0OO3HAUeHMs] W EJUHMIBI, HaXOIUTb (HOPMyYJIbl, CBS3BIBAIOLIME JaHHYIO (DPU3HUECKYIO
BEJIMYUHY C APYTMMH BEIUYMHAM;

ONMCHIBATh HM3YYCHHBIC DJICKTPUYECKHE CBOWMCTBA BEILECTBA M IEKTPUYECKUE SBIICHUS
(mporuecchl), UCTIONb3ysl (U3NYECKUE BEIMUYMHBI: IEKTPUUECKUI 3apsj, 3JIEKTpUUYEcKoe IoJe,
HaIpsDKEHHOCTh  TI0JI, NOTEHLIMAN, PAa3HOCTh IIOTEHLUHAJIOB; IIPH ONWCAHUU IIPABUIIBHO
TPAaKTOBaTh (PM3MYECKUH CMBICT HCIIOJIBb3YEMBIX BEIUYMH, HMX OOO3HAYCHUS U EIWHUIIBI;
yKa3bIBaTh (JOPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUUHY C JPYTUMHU BEJTMUUHAMY;

aHaJIM3UPOBaTh (PU3MUECKUE IMPOLECCHl U SBIEHMS, MCIONIb3YS (U3NYECKHUE 3aKOHBI U
NPUHLMIIBL: 3aKOH BceMupHoro tsrotenus, |, II u III 3akons! HbroTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKON DHEPTUH, 3aKOH COXPAHECHMS MUMITYJIbCa, IPUHIMI CYIEPIO3ULIUNA CUJI, IIPUHIIAIL
PaBHOINPABUS MHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, 'a30BbIE 3aKOHBI, CBSA3b CPEOHEN KUHETHMUECKONM SHEPIHU TEIUIOBOIO JBHKCHUS
MOJIEKYJ1 ¢ a0COJIIOTHON TeMIeparypoil, NepBblii 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHEHUs
AJIEKTPUUECKOTO 3apsiia, 3akoH KyrnoHa, mpu 3TOM pasiuyaTh CIOBECHYIO (DOpMyIHPOBKY
3aKOHAa, €ro MaTeMaTU4eCcKoe BBIPAKEHHUE U YCIIOBUS (IPaHUIIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI ISHCTBUS MAIINH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3nauyaTth yCIOBHUS UX O€30MacCHOI0 UCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBIMOJHATh 3KCIEPUMEHTHl IO HCCIEIOBAHUIO (PU3NYECKUX SBJICHUH M IPOLIECCOB C
UCTOJb30BAHUEM TMpPSIMBIX M  KOCBEHHBIX M3MEpEHMH, Mpu 3ITOM  (POpMyIupoBaTh
npobinemy/3ajayy M TUINOTE3y Y4eOHOro OSKCIEpUMEHTa, coOMpaTh yCTAaHOBKY M3
MIPEJIOKEHHOTO0 000PYA0BaHUSI, TPOBOJUTH ONBIT U (POPMYIUPOBATEH BHIBOIBI;

OCYIIECTBIISITh MPSAMbIE U KOCBEHHBIE H3MEPEHHS (PU3UYECKHX BEIMYUH, MPH 3TOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHHs U MCIIOJB30BaTh W3BECTHBIE METOJbI OLICHKH
MIOIPELIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAY (U3MYECKMMHU BEJIMYMHAMHU C HCIIOJIb30BaHHEM
OpSMBIX HW3MEPEeHUH, MpH 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (HUKCHUPOBATh pe3yJbTAThI
MOJIYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYHMH B BUJAE TaONUIl U rpadUKOB, I€NaTh BHIBOJIBI
10 pe3yJbTaTaM HUCCIEN0BAHUS;

coOnrofarh mpaBuia Oe30macHOro TpyJda NHpU IPOBEIEHUU HCCIEJOBAHMM B paMKax
y4eOHOro IKCIEpUMEHTa, Y4eOHO-HUCCIEeNOBATENIbCKOM W  TNPOEKTHOW JAEATENbHOCTH C
MCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1a00paToOpHOro 000py10BaHHUS;

pemate pacu€THbIE 3a/Jayd C SIBHO 33JaHHOM (U3MUYECKON MOJeNblo, HCHOIb3Ys
¢u3nyecKkre 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIIOBUS 3a7aud BBIOUPATH (PU3UUYECKYIO
MOJIeNIb, BBIICNATh (DU3MYECKHE BEIMYMHBI W (OpPMYJbl, HEOOXOIUMBbIE A €€ pelieHus,
MIPOBOJIUTH PAcUYEThI U OLIEHUBATh PEATbHOCTh MOJYYEHHOT0 3HaYeHUs (PU3NUECKOI BETHUUHBI;



pemiaTh KayecTBEHHBIE 3aJayd: BBICTPAMBATh JIOTMUECKH HEMPOTHBOPEUMBYIO HEMOYKY
paccyXKJIeHU ¢ ONIOPOM Ha N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NYECKUE SBICHMUS;

UCTOJIB30BaTh MPH PEIICHHH Yy4eOHBIX 3a/Ja4 COBPEMEHHBbIE HH(OPMAIMOHHBIC
TEXHOJIOTUU JUIsl NIOMCKA, CTPYKTYPUPOBAHMs, MHTEPNPETALUU M HpPEJCTaBICHUs y4eOHOW M
HAy4YHO-TIONYJISIPHOW HMH(QOpPMALMKU, IOJYYEHHOH W3 pPAa3JIMYHbIX HCTOYHUKOB, KPHUTHUYECKU
aHAJIM3UPOBAThH MOTy4aeMyro HH(OpMAIHIO;

NPUBOJUTH MPUMEPHI BKJIaJa POCCHUICKUX M 3apyOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETHUYECKUE 3HAHUA 10 (U3MKE B IOBCEJAHEBHOW KM3HM JUIs
obecrieyeHrs: 6€30MaCHOCTH MPU OOPALIEHNUH C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHS 3/I0POBbS M COOJIIOJICHHSI HOPM 3KOJIOTUYECKOTO ITOBEICHUS B OKPYKaIOLIeH Cperie;

paboTaTh B IpYIIE C BHIIOJHEHUEM PA3IMUHBIX COLUAIBHBIX POJICH, IIIaHUPOBaTh paboTy
IPYIIIbl, pPalMOHAIBHO paclpeleNiarTh O00A3aHHOCTH M IJIAHUPOBaTh JAEATENbHOCTh B
HECTaHIAPTHBIX CUTYaIMsIX, aJeKBaTHO OLIEHMBATH BKJAJ KaXKIOTO M3 YYaCTHHUKOB T'PYIIIHI B
peleHne paccMaTpruBaeMoi MPOOIIEMBI.

K koniy o6yuenust B 11 kJacce mnpeIMeTHbIE pe3yabTaTbl Ha 6a30BOM YpPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD Y O0yUAIOIIUXCSI YMEHHUI:

JEMOHCTPUPOBATh HA TMPUMeEpax poiib U MeCTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOU KApTUHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHHUKH M TEXHOJIOTMM, B IPAKTUYECKOU
NesITeIbHOCTH JIFO/IEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUPA;

YUUTBIBATh TI'PAHMULBl IPUMEHEHHUS M3YYEHHBIX (U3NYECKUX MOJIeJIeH: TOYECUHBIN
AJIEKTPUUYECKUI 3apsi, JIyd CBeTa, TOYCYHBIM HCTOYHHMK CBETa, SJAEpHAs MOJAEIb aroma,
HYKJIOHHAs1 MOJIENTb aTOMHOTO sI/Ipa MIPH PelIeHUH (PU3NIECKUX 3a/1a4;

pacrio3HaBaTh (hu3MYecKHe SBJICHUS (MPOLECCh) U OOBSCHATH MX Ha OCHOBE 3aKOHOB
JIEKTPOJMHAMUKN U KBAHTOBOW (PM3MKH: 3JIEKTpUUYECKasl MPOBOJUMOCTb, TEIIOBOE, CBETOBOE,
XMMHUYECKOe, MarHUTHOE JEeWCTBUS TOKa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMArHUTHAS
WHAYKIUS, ACWCTBHE MArHUTHOTO TIOJII HAa TPOBOJHHK C TOKOM U ABIDKYIIUICS 3apsil,
AJIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, MIPSIMOJIMHEHHOE PaCIIPOCTPAHEHNE CBETA, OTPAKEHUE,
npejgoMiieHue, uHTepdepeHuus, audpakuus U MoJApU3alMs  CBeTa, JUCIEPCHsl CBETa,
dotoanexktpuyeckuit 3pdext (hoTorddekr), cBeToBOE AaBleHNE, BOSHUKHOBEHHE JTMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, ECTECTBEHHAsI U UCKYCCTBEHHAS PaJOAKTUBHOCTH;

OIMCHIBATh M3YYCHHBIC CBOMCTBA BEIIECTBA (DJIEKTPHUYECKHE, MATrHUTHBIC, ONTHYECKHE,
JIEKTPUUYECKYIO MPOBOJUMOCTb PA3JIUYHBIX Cpell) U 3JIEKTPOMAarHUTHBIE SBIEHHS (TIPOLIECCHI),
UCHONb3ys (U3NYECKUE BEIMYMHBL: JJIEKTPUUECKUI 3apsd, CHJa TOKa, 3JIEKTPUYECKOe
HaNpsDKEHUE, dJIEKTPUIECKOE CONPOTHUBIICHHE, PA3HOCTH IMOTEHITHANIOB, SJIEKTPOIBIKYIIAS CHJIA,
pabora Toka, MHIYKIHMS MarHUTHOTO TOJs, cuia Awmrmepa, cuia JlopeHIa, MHIYKTUBHOCTH
KaTyIIKH, SHEPrHsl 3JIEKTPHUUYECKOr0 M MAarHUTHOTO IMoJiel, Mmepuox M 4acTtoTa KojieOaHui B
Kosie0aTeabHOM KOHTYpE, 3apsii U CHJla TOKa B MpOLEecce TapMOHUYECKHX 3JIEKTPOMArHUTHBIX
KoyeOaHnii, (POKYyCHOE pacCTOSHHE M ONTHYECKas CHJla JIMH3BI, TPU OIHMCAaHUHM TPaBUIBHO
TPAaKTOBaTh (PU3MYECKUH CMBICT HCIIONB3YyEeMBIX BEIUYHMH, MX OOO3HAYCHHS W EJIWHUIHI,
yKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C JPYTUMHU BeJTHUNHAMM;

ONHUCBHIBATh M3YYECHHBIE KBAHTOBBIC SBJIEHUS M TPOLIECCHI, HCHOIB3yd (U3NUYECKUE
BEJIMYMHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJIH, JIUTMHA BOJHBI M YacTOTa CBETa, DHEPTUS H
uMIynbc (OTOHA, TEPUOJ TONypacrlana, SHEPrHsl CBS3M ATOMHBIX sIep, NMPH ONMHCAHUH
MPAaBUIBHO TPAKTOBATh (PM3WYECKUNA CMBICI HUCHOJIb3YEMBIX BEUYMH, UX O0O3HAYCHUS U



€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (DU3MUYECKYIO BEIUYHHY C JIPYTUMHU
BEIMYMHAMH, BBIYUCIIATH 3HaUeHNE (QU3NYECKOI BETMUNHBL;

aHATM3UPOBaTh (PU3MUECKUE MPOIECCHl U SBJICHHUS, HCIONB3YS (PU3MUECKHE 3aKOHBI U
OpuHUUNBL:  3akoH OMa, 3aKOHBI IIOCJIEJOBATENBHOTO M MapauIeIbHOTO  COEIUHEHMS
IIPOBOJHUKOB, 3akoH Jlxkoyns—JIeHma, 3akoH 3JIEKTPOMarHUTHOM MHIYKLHH, 3aKOH
IIPSIMOJIMHENHOIO paclpOCTPAHEHUs CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
cBeTa, ypaBHeHHME OWHmTeHHa a1 ¢oroddderra, 3aKOH COXpPAHEHUS HHEPIUH, 3aKOH
COXPAaHEHMsT HMIYJIbCa, 3aKOH COXPAHEHUS OHIEKTPUYECKOIO 3apsijia, 3aKOH COXpPaHEHMs
MaccoBOro 4Mcia, MOCTyJaThl bopa, 3akOH pajMOakTHMBHOIO pacraja, MpU 3TOM pa3iuyaTh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTUYEeCKOE BBIPAKEHUE U YCIOBHUS (TpaHMIIbI,
00J1aCTH ) TPUMEHUMOCTH;

OIpesieNATh HAIpaBiIeHUE BEKTOpa MHIYKIHMHU MAarHUTHOIO IOJS MPOBOJAHUKA C TOKOM,
cuibl Amriepa u cuiibl Jlopenna;

CTPOUTh U ONMCHIBATh M300pAKEHUE, CO3/1aBAEMOE IIIIOCKUM 3€PKaloM, TOHKOW JIMH30M;
BBITNOJIHATH 3KCIEPUMEHTHI [0 UCCIEI0BAHUIO (PU3MUECKUX SIBJIEHUNM U MPOILIECCOB C
UCIOJb30BAHUEM  MpPSIMbIX M  KOCBEHHBIX M3MEpPEHMH: Mpu 3TOM  (OpPMYJIHUPOBaATH
npobiemy/3ajayy M TUIOTe3y y4eOHOro SKCIepUMEHTa, coOupaTh yCTaHOBKY U3

MIPEUIOKEHHOTO 000PYAOBaHUSs, IPOBOAUTH ONBIT M (DOPMYITHPOBATH BHIBOIBI;

OCYILIECTBIISITh TPSMBIE W KOCBEHHBIE HM3MEpPEHHsS (U3NYECKUX BEJIMYUH, TPU ITOM
BbIOMPATh ONTUMAJbHBIA CIIOCOO H3MEPEHHS U MCIIOJb30BaTh W3BECTHBIE METOJ/bl OLICHKH
[IOTPELIHOCTEN U3MEPEHUI];

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJTMYMH C MCIIOJIb30BAaHHEM MPSIMBIX U3MEPEHUI:
IPU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yJIbTAThl MOJTYYCHHOW 3aBUCHMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOmUL M TpapuKOB, JAenaTh BBIBOABI 10 pe3yJibTaTaM
HCCIIEI0BaHMS;

coOuoiaTh INpaBuia O0€30MacHOro0 TpyAa HpPU HPOBEAEHUM MCCIEJOBAHUN B pamKax
y4eOHOro 3KCHEepUMEHTa, Y4eOHO-MCCIEeIOBAaTENbCKOM M  IMPOEKTHOH JAESATEIbHOCTH C
HCIOJIb30BAaHNEM U3MEPUTEIBHBIX YCTPOUCTB U 1a0OpaTOPHOTO 0O0PYIOBaHMS;

pewmiatb pacy€THble 3aJaud C SBHO 3aJaHHON (U3MYECKOM MOJEeNbl0, HCHOIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3aJa4ud BBIOMpATh (PU3NYECKYIO
MOJI€Nb, BBIIEIATH (U3UYECKHUE BEIUYMHBI U (OPMYINbI, HEOOXOAUMBIE ISl €€ pelieHwUs,
MIPOBOJUTH Pacu€Thl U OLIEHUBATh PEATbHOCTDH OJYYEHHOTO 3HAYEHUS! (PU3NYECKON BETUUYHHBI;

pelaTh KayecTBEHHBIE 3aJaud: BBICTpAUBAaTh JIOIMUYECKH HEMPOTHBOPEUMBYIO HEMOYKY
paccyXJIeHHU ¢ OMOPOi Ha N3yYeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

UCIIONIb30BAaTh IIPU PEIIEHWH Y4YeOHBIX 3a/Jad COBpPEMEHHbIE HH(GOpPMAIMOHHbIE
TEXHOJIOTUU ISl TOUCKA, CTPYKTYPUPOBAHHUS, UHTEPIIPETALMU U TPEJCTABICHUS y4eOHOU M
HAY4YHO-TIONYJISIpHOW MH(OPMALMU, MOJYyYEHHOM W3 pPAa3IMYHbIX HCTOYHUKOB, KPUTHYECKH
aHAJIM3UPOBATh MOJy4aeMyro HH(OpMaIHio;

OOBSICHATH TIPUHITUITHI ICHCTBHS MAlIMH, IPUOOPOB M TEXHUUECKUX YCTPOHCTB, pa3innyarhb
yCIIOBUS UX 0€30MaCHOT0 MCIOIb30BaHUS B TOBCETHEBHOM KU3HU;

NPUBOJUTH NMPUMEPHI BKJIaJa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B pPa3BUTHE
HAyKH{, B 00BSCHEHHE TPOIIECCOB OKPYKAIOIIET0 MUPA, B pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BAaTh TEOpPETHYECKHe 3HaHMSI 1O (PU3MKE B TIOBCEIHEBHOM JKHU3HM IS
oOecnieueHns 6€30MacHOCTH MpHU OOpallleHUuH ¢ MPUOOpPaMH U TEXHUYECKUMHU yCTPOUCTBAMU, ISt
COXPaHEHMS 3/I0POBbsS M COOJIIOJICHHSI HOPM KOJIOTHYECKOTO ITOBEICHUS B OKPY’KaloLIel cperie;



paboTaTh B IpYIIE C BHITOJHEHUEM PA3IUYHBIX COLUAIBHBIX POJIeH, MJIaHUPOBATh PabOTy
TPYIIBL, palMOHANBHO paclpeneisiTb OOS3aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B
HECTaHJApPTHBIX CUTYyalUsAX, aJ€KBAaTHO OLICHMBATh BKJIAJ Ka)XXKIOI'O0 U3 YYAaCTHUKOB T'PYIIbI B
peleHre paccMaTpuBaeMoi poOIIEMBI.
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https://m.edsoo.ru/7f41bf72
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Hroro no pazueny 24
Paznen 4. JIEKTPOINHAMUKA
bu6mmoreka [IOK

41 MeKTpoCTATHKA 10 https://m.eds00.ru/7f41bf72
49 ITocTostHHBIN 71eKTpUYECKH TOK. TOKH B 12 bubmumorexa [IOK

' Pa3InYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Utoro no pazneny 22

PeszepBHOE Bpems 2

OBILIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM udposbie
Ne n/m pasi KourpoJububie | IIpakTuyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoTshI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
MarnuTHOe nojue. I1eKTPOMAarHUTHAS bubnnorexa [JOK
11 11 1 3
WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHW4eCcKue U SJIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' KoJebanus https://m.edsoo.ru/7f41c97c
29 MexaHu4yecKue U 3J1€KTPOMAarHUTHBIE 5 1 bubmuorteka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmnoreka IIOK
23 Onriica 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI crieNMAIbHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bu6bmorexa LIOK
4.1 DIeMEHTHI KBAHTOBOM OITHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue atoma 4 bubnuotexa [JOK



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

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

4.3 AToMHOE 511p0 5

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

Hroro no pazueny 15

Pa3nea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKU

5.1 DeMeHTHl aCTPOHOMUH U aCTPO(DU3UKH 7

bubnmoreka [IOK
https://m.edsoo.ru/7f41c97c

Utoro no pazneny 7

Pazgen 6. OBOBLIAIOLIEE IOBTOPEHHUE

bubmuoreka [IOK
6.1 06006 4
OOHIATOTEE HOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIIACC
N KosnvecTBo 4acoB Jlara DyieKTpOHHbIe HU(POBbIE
i Tema ypoka Kontpoasnbie | IlpakTnyeckue o0pa3oBaTe/ibHbIE
n/n Bcero U3YYeHH s
padoThI padoThI pecypcbl
®uzrka — HayKa 0 PUPOJeE.
1 Hayunblie MeT(})I;I)I HOEH:HIZI 1 bubmorexa HOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEero MUpa
Ponb 1 mecTo Qusuku B
dbopMHUpPOBaHUH COBPEMEHHOMN bubmmoreka [JOK

2 . 1
HAYYHOW KapTHHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JEeATeIbHOCTH JIt01eH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHTEILHOCTh MEXaHUUECKOTO 1 but6mmoreka [IOK
nswkenus. [lepemerienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE IPAMOJIMHEWHOE 1 bubmuoreka [IOK
JIBHKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE PSIMOIIMHENHHOE 1 bubmuoreka [JOK
TBHKEHHE https://m.edsoo.ru/ff0c372e

5 CBoOonHOe mageHune. Y CKopeHue 1 bubmmnoreka [JOK
CcBOOOIHOTO MaIeHU https://m.edsoo.ru/ff0c39cc

7| Dot mepuno oo |1 bimorera L1OK

https://m.edsoo.ru/ffOc3ada
OKPYKHOCTHU

8 [TpyHIMIT OTHOCUTENBHOCTH 1 bu6muoreka [IOK

[anunes. HepIpaabHbIe CHCTEMBI https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

otcyera. [lepBbiii 3akoH HproToHa

Macca tena. Cuna. [lpuHuun

9 cynepno3uiuu cuil. Bropoii 3akoH bubmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HeroToHa 1151 MaTepranbHOM TOUKH

10 Tperunii 3axkoH HproTOHA 114 Bu6muoteka [JOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO TsArorteHus. Cuia

11 TSDKECTH. He;)Ba;I KOCMUYECKast Bubmmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunuent

13 TpeHus. Cuiia COnpoTUBIIEHUS TPU bubnnorexa [JOK
JIBM)KCHUH TEJa B KUIAKOCTH HJIH https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHOe U BpaliaTeabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO bu6nmorexa LIOK
tesa. MoMeHT cuitbl. [11euo cuitbl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBecHs TBEPAOIO Tella
HMitynbsc MaTepralbHON TOYKH,

15 CHUCTEMBI MaTePUAIIbHBIX TOYECK. bubnnorexa [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMmnynbsca. PeakTuBHOE ABMKEHUE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sneprus bubmuorexa [IOK
MatepHuaabHON ToukH. Teopema 06 https://m.edsoo.ru/ff0c4502
W3MEHEHUY KUHETHYECKON SHEepPTrun

17 [ToreHunanbHas SHEPruUs. bu6muoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[loTeHumanbHas 3HEPrust ynpyro
ne(OpMUPOBAHHOI MPY>KUHBI.
[TorennmanbHas 3HEPrUs TENA
BOJIM3U MMOBEPXHOCTH 3eMITH

https://m.edsoo.ru/ff0c461a

ITorennuansHeIe U
HENMOoTEeHIHAIbLHEBIE CHIBL. CBA3b
paboThl HEMOTEHIIMAIBHBIX CHII C

bubnunorexa LIOK

18 U3MEHCHHEM MEXaHUYECKON SHEPTHH https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON JHEPTUU
JlaGopaTtopHnas pabora

o | Chemae o st s
SHEPIUH TeTa Ha TIHMEDE https://m.edsoo.ru/ff0c4dc2
pacTsDKEHUS PE3HHOBOTO JKI'yTay
KonTponbhas pabota no teme

20 «Kunemaruka. JIuHaMuka. 3aKOHbI
COXPAHEHHUS B MEXAHUKE
OCHOBHBIE TIOJIOKEHUS

21 MOJIEKYJIIPHO-KUHETUYECKON bubmuorteka [IOK
TeopuH. BpoyHOBCKOE IBHIKEHHE. https://m.edsoo.ru/ff0c4dc2
Huppysus
XapakTtep JBUKEHUS U

29 B3aUMOJICUCTBUS YaCTHUIl BEIIECTBA. bubnunoreka LIOK
Mojenu CTpoeHHsI Ta30B, https://m.edsoo.ru/ff0c4dc2
KUJKOCTEH U TBEPABIX TEIl

93 Macca monexyi. KonnuectBo bubmuotexa [IOK
BerectBa. [locTosiHHas ABoraapo https://m.edsoo.ru/ff0c4dc2

24 TennoBoe paBHOBECHE. but6mmoreka [{OK



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

Temneparypa u €€ u3mMepeHue.
[IIxana temneparyp Llenbcus

https://m.edsoo.ru/ffOc4dc?

Uneansueriii raz 8 MKT. OcHoBHOE

bu6nmmoreka [IOK

25 ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMIepaTypa Kak Mepa

26 CpeaHel KHHETUYECKON SHEPruun bubmmoreka [JOK
JIBHKEHUS MOJIEKYIT. Y paBHEHHE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona

27 3akoH [lanpToHa. ['a30BbIe 3aKOHBI bubmorexa LIOK

https://m.edsoo.ru/ffOc4dc2

JlaGopaTopHas pabora

28 «HcciaenoBanue 3aBUCUMOCTH bu6nmorexa LIOK
MEXTy TapaMeTpaMH COCTOSIHHS https://m.edsoo.ru/ffOc4dc2
Pa3peKeHHOTr0 raza

29 H3onponeccel B H1€aapbHOM ras3e u bubmmnoreka HOK
uX Tpaduaeckoe mpecTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJUHAMHYECKON CHCTEMBI H

30 criocoObI e€ n3menenust. KonnuectBo bubmuoreka [IOK
TEIIOTHI ¥ paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrHs OJJHOATOMHOTO HI€aTLHOTO
raza

bubnunorexa LIOK

31 Buer remsonepesiain https://m.edsoo.ru/ff0c5c36
VY enbHas TeI0EMKOCTh BEIIECTBA.

39 KonuuecTBo TemiaoTel npu bubmuoreka [IOK

Terutonepenave. AanadaTHBIM
nporuecc

https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4dc2
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[IepBblil 3aKOH TEPMOAVHAMUKHY U

bubnunorexa LIOK

33
€ro MpUMEHEHHE K H30MPOIIeCcaM https://m.edsoo.ru/ffOc5efc
Heo6
| Temors s
PrpoAE. BTOp https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHI
35 [Mpunuun nevicteus u KIT bubnunorexa LIOK
TETJIOBOM MAITHHBI https://m.edsoo.ru/ff0c600a
bubnunoreka LIOK
36 K KI1
Hymie Kaprzo w ero KIIL https://m.edsoo.ru/ff0c4dc2
37 DKOJIoTruYecKue MpoodIeMbl bubnnoreka [JOK
TETUIOIHEPTETUKH https://m.edsoo.ru/ff0c4dc2
000 i
38 OMO HHarotHn ypq()) K 0 bubnuoreka [{OK
«MonekyisipHas puzuka. OCHOBBI https://m.edsoo.ru/ff0c6938
TEPMOJIUHAMHUKH
KonrtpomnbHas pabora 1o reme
39 «MonexynspHas ¢puznka. OCHOBBI
TEPMOTUHAMHKH
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubmmnorexka HOK
Hcnapenue u KumeHue https://m.edsoo.ru/ff0c63b6
s | mmnoors sowtyna, Hacuamemac biGotexa LIOK
Ayxa. Hack https://m.eds00.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
12| cachoms epeoranon ot bimorera L1OK
P S https://m.eds00.ru/ff0c65f0
kpuctauibl. COBpEeMEHHBIC
MaTepHaIbl
43 [InaBnenue u KpucTamIU3anus. bubnmoreka [JOK



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c6938
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https://m.edsoo.ru/ff0c65f0

VY nenpHas TeIU10TAa IUIaBICHUS.

https://m.edsoo.ru/ff0c6708

CyOnumarus
bu6nmmoreka [IOK
44
¥paBHEHie TEMIoBoro banaica https://m.edsoo.ru/ff0c6820
E) .0 Vi
| o e
PAA. A P https://m.edsoo.ru/ffOc6bcc
3apsaa0B
IT
o | o o
YHPOBOA ) https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS PIEKTPUUECKOI0 3apsaa
B i .3
4 Kyons. Toveuit aexrpuiceru biGmorera LIOK
Y ' P https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpsx€HHOCTB 3JIEKTpUYECKOTO
48 nosist. [IpuHIMn cynepno3suuuu bubmuorteka [IOK
EKTPUUECKHX ToJieH. JInHum https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pa6
o | e
' HHa https://m.edsoo.ru/ff0c6f00
MOTEHITUAIOB
IT
S| nextpoctamaceron nore. biGiorera LIOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckas IpOHUIIAEMOCTh
but6mmorexa [IOK
51 & .K
uekrpodmiocts. Komzetcarop https://m.edsoo.ru/ff0c7126
5 N
JIEKTPOEMKOCTD IIOCKOTO Butmorexa LIOK
52 KOHJIEHCAaTopa. JHEPTUs

3apsHKEHHOT0 KOH/IeHcaTopa

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6708
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https://m.edsoo.ru/ff0c6ce4
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JlaboparopHnas padora "M3mepenue

bubnunorexa LIOK

53 )
3JIEKTPOEMKOCTH KOHIeHcaTopa" https://m.edsoo.ru/ffOc4dc2
[TpuHIMIT AEHCTBUS U IPUMEHECHHUE
KOH/IEHCATOPOB, KOIMMUPOBATHHOTO Bu6 110K
N HOIHOTEKA
>4 arrapata, CTpyHHOTO HpHHTEPa. https://m.edsoo.ru/ffOc4dc2
DIIEKTPOCTATHYECKAs 3aIUTA. — '
3a3eMiieHre JICKTPOIIPUOOPOB
DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
cymecTtBoBaHus. [10CTOSHHBII TOK.
55 Cwiia Toka. Hanpsixenue bubmrorexa LIOK
) i https://m.edsoo.ru/ffOc4dc2
Comnpotusnenue. 3akon Oma s
y4acTKa [enu
[TocnenoBarenbHOE, MapauIeIbHOE,
CMEIIAHHOE COETUHEHNE
bubmmoteka IIOK
56 npoBoAHKKOB. JlabopaTopHas https://m.eds0o.ru/ffOcT4f0
pabora «3yueHne CMENIaHHOTO — '
COETUHEHUS PE3UCTOPOBY
Pabora 1 MoImHOCTH
bu6nmorexa LIOK
57 AIEKTPUUYECKOTO TOKA. 3aKOH hitos://m.edsoo.ru/ff0c7838
Jxoyns-Jlenna p=.Am. WAL
3axoH OMa i1l TOJTHOM (3aMKHYTOH )
anexTpudeckon nenu. Koporkoe 56 [TOK
noImoTeKa
58 3ambikaHue. JlaboparopHas padota hitos://m.edsoo.ru/ff0c7ae0
«M3mepenune DJIC ucrouynnka Toka u pS./AM. '
€ro BHYTPEHHETO COTPOTHBIICHUS
DIIeKTpOHHAas MPOBOUMOCTh
59 TBEP/ABIX METAJIIOB. 3aBUCUMOCTD bu6muoreka [IOK

CONPOTHUBIICHHS METAJIJIOB OT
temriepaTypbl. CBEpXIpPOBOIUMOCTh

https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c4dc2

DNEKTPUUECKUH TOK B BaKyyMe.

bubnunorexa LIOK

00 CBOICTBa 3JICKTPOHHBIX ITYYKOB https://m.edsoo.ru/ffOc4dc2
[TorynpoBoiHUKH, UX COOCTBEHHAs

61 Y TIPUMECHAs TPOBOIUMOCTb. bubnmoreka [JOK
CaoiicTBa p—Nn-nepexona. https://m.edsoo.ru/ffOc84ae
[TomynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUUECKUN TOK B pacTBOpPax U

62 paciuiaBax 3JE€KTPOJIMTOB. bubmmoreka [JOK
DIEKTPOTUTHYECKAS TUCCOLIUALIHSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DIIEKTPUYECKHI TOK B ra3ax.

63 CamocTosiTenbHbIN 1 bubnmnoreka [JOK
HECAMOCTOSITEIbHBIN pa3psii. https://m.edsoo.ru/ff0c84ae
Momnnus. 1lnazma
DnexTpuueckue npuOopsl U

64 YCTPOMCTBA U UX NMPAKTUYECKOE bu6muoreka [IOK
npuMeHeHue. [IpaBuna TexHuku https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 O06o0maromuii ypok bu6nuorexa [IOK
«INEKTPOTUHAMHUKAY https://m.edsoo.ru/ffOc88be
Konrponbnas padorta no reme

66 «Qnektpocraruka. [TocTosHHBIH
ANEKTpUYECKUN TOK. TOKH B
Pa3IMYHBIX Cpeaax»
PesepsHbiil ypok. KonTponbHast

67 paboTa 1o Teme bubnnorexa LIOK
" https://m.edso0.ru/ff0c8c56

OnekTpoauHamuka'
68 PesepBHeIil ypok. O600marommii bubmorexa [JOK

https://m.edsoo.ru/ffOc8f6c
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ypok no teMam 10 kimacca
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11 KITACC

KoJsnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara
undgpoBbie
n/ Tema ypoka Bcer Konrpoabnsr | Ilpakruyeckun | H3Yy4YeHH
o0pa3oBaTeJibHbIE
n 0 e padoThI e padoThl A
pecypcsl
[TocTosiHHBIE MAarHUTBI U UX
B3auMo/eiicteue. MaruutHoe mnoie. Bexto bubmorera [JOK
1 y ' ' op 1 https://m.eds00.ru/ff0c977
MarHUTHON MHIYKIUH. JINHUM MarHUTHOMN g
WHIYKIUU B
MarauTHO€ 10Jie MPOBOJHUKA C TOKOM. bubnuorexa [JOK
2 OmnsiT Opcrena. Bzaumopeiicraue 1 https://m.edsoo.ru/ff0c98f
MIPOBOJHHUKOB C TOKOM e
bub6mnoreka [IOK
Jlaboparopnas pabota «3yueHue
3 PaTOPHIT b 1 1 1 hitps://m.eds00.ru/ff0co8f
MarHUTHOTO TIOJIST KATYIITKH C TOKOM) o
JleiicTBre MarHUTHOTO TIOJISI HA POBOTHUK C
tokoM. Cunia Amnepa. JlabopaTopHas bubmorexa HOK
4 ' pa. Up p 1 1 https://m.edsoo.ru/ff0c9ac
pabora «lccnenoBanue nelcTBUsS 0
MMOCTOSTHHOTO MarHuTa Ha paMKy C TOKOM» B
JlelicTBME MarHUTHOTO TIOJIS Ha bu6mmoreka [IOK
5 JBIDKYIIYIOCS 3apsDKeHHYI0 yactuiry. Cuna 1 https://m.edsoo.ru/ffOcodf
Jlopenna. Pabota cumnsl Jlopenia 4
DneKTpoMarHuTHas HHIyKIus. [ToTok
BeKToTp a MarHUTHOM MH, ” uuu. DJ1C bubmorera [JOK
6 p AYKHHHI. . 1 https://m.edsoo.ru/ff0d0fd
WHIYKIAHA. 3aKOH 3JIEKTPOMarHUTHON 5
unaykuun Papanes a
7 JlabopaTtopHas pabota «lccnenoBanue 1 1 bubnmnoreka [JOK
SIBJICHUS DJIEKTPOMArHUTHOU MHIYKIIUW https://m.edsoo.ru/ffOcal5
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https://m.edsoo.ru/ff0c98fe
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0

NuaykTuBHOCTG. SIBIEHNE CaMOMHAYKLIUH.
OJIC caMOMHAYKIIMUA. DHEPTHUSI MArHUTHOTO

bu6mmoreka [IOK

8 https://m.edsoo.ru/ffOca60
TTOJISI KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE 0
rnoJie 0
TexHU4eCcKne yCTpOMCTBA M UX TPUMCHEHUE:!
bubmuorexa [JOK
MTOCTOSIHHBIE MarHUTHI, JIEKTPOMArHUTHI,
9 https://m.edsoo.ru/ff0d0fd
ANEKTPOABUTaTENb, YCKOPUTEIN )
3JIEMEHTaPHBIX YaCTHUIl, UHAYKIITHOHHAS TI€Yb -
. bubmuoreka [JOK
O06o0maromuii ypok «MarHuTHOE IIOJIE.
10 P https://m.edsoo.ru/ffOcab8
DneKTpOMarHuTHasT MHITYKIIHSI »
11 KonTponbHas padota 1mo reme «MaraHuTHoe
rosie. DJIEKTPOMarHuTHasT WHTYKITUSD)
CB00OIHBIE MEXAHUYECKHE KOIECOaHUS.
bu6mmoreka [IOK
[Mapmonunueckue konebanus. Y paBHEHHE
12 . https://m.edsoo.ru/ffOcaf0
rapMoHHUYecKuX kKojebanwuii. [IpeBparienne 6
SHEPTHH 6
Jlaboparopnas pabota «Vccrnenoanue
. bu6mmoreka [IOK
3aBUCUMOCTH TIEPHUOJIa MAJIBIX KOJIeOaHUM
13 https://m.edsoo.ru/ffod0ofd
rpy3a Ha HUTH OT JUTMHBI HUTH U MacChl 5
rpy3a» =
Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHMs B UACATEHOM
bu6mmorexa [IOK
KoJ1e0aTeIbHOM KOHTYpE. AHATOTHS MEXKIY
14 https://m.edsoo.ru/ffOch82
Mexanndeckumu u bubnmrorexa [JOK 0
https://m.edsoo.ru/ff0d0fd23mexTpoMarHu THEIM B
H KoeOaHUSIMHU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS bubnmoreka [JOK



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

SHEPIUU B UJICATBHOM KOJIeOaTeIbHOM
KOHTYpE

https://m.edsoo.ru/ffOch9c
4

IIpencraBnenue o 3aTyxaromux KojaeOaHHsIX.
BbiHyXI€HHBIE MEXaHUYECKUE KOJICOAHMUS.

bubmuorexa [JOK

16 https://m.edsoo.ru/ffOcbb8
Pe3onanc. BeinyxneHnbie 6
3JIEKTPOMArHUTHbBIE KOJeOaHust -
Ilepemennsblil Tok. CUHYCOUJAJIbHBII
N bu6mmoreka [IOK
MepeMEeHHbII TOK. MOIIHOCTh IEPEMEHHOTO
17 . https://m.edsoo.ru/ffOcbd3
TOKa. AMIUIUTYTHOE U IEUCTBYIOLIEE 4
3HAYEHUE CUJIBI TOKA U HATIPSKEHUS B
Tpauchopmarop. [IpousBoacTso, nepenaya bubmmorera [JOK
18 ' o https://m.edsoo.ru/ff0dofd
U IOTpeOIeHUE IIEKTPUUECKON SHEPTUn 9
VYCTpoiCTBO U MPAKTUUECKOE MPUMEHEHUE bubnunoreka [JOK
19 AJIEKTPUYECKOTO 3BOHKA, FeHEpaTopa https://m.edsoo.ru/ff0cc32
MEPEMEHHOT0 TOKA, JINHUW AJIeKTpoIiepeaad 4
DKOJIOTHYECKHUE PUCKH NTPU TPOU3BOICTBE bubnuoteka [JOK
20 aNeKTpo3Heprun. KynpTypa ncernosb30BaHus https://m.edsoo.ru/ff0dofd
3JIEKTPOIHEPTUH B IOBCETHEBHOM KU3HU 2
MexaHuuyecKkre BOJHBI, YCIOBHUS
pacnpoctpanenus. [lepuoa. Cxkopoctsb bubmorexa [JOK
21 ' ' https://m.edsoo.ru/ffOcca
pacrnpocTpaHeHUs U JTMHA BOJIHBI. 4
[Tonepeunble ¥ MPOAOTBHBIE BOJHBI B
bu6mmoreka [JOK
3Byk. CkopocTb 3ByKa. [ pOMKOCTb 3ByKa.
22 https://m.edsoo.ru/ff0cccO
BricoTa Tona. TemOp 3ByKa c
23 DNeKTpOMarHUTHBIE BOJHBI, UX CBOMCTBA U bubnmoreka [JOK
CKOpocCTb. [1Ikana 3IeKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe
24 [TpuHIUTIBI paTUOCBSA3YU U TEJIEBUICHUS. bu6mmorexa [IOK



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

PazButue cpencts cBsa3u. Pagnomnokanus

https://m.edsoo.ru/ff0d0fd
2

25 Kontponbnas pabora «KonebaHust 1 BOJIHBI
[IpsiMonuHetHOE pacpoCcTpaHEHUE CBETA B bubnnoreka HOK
26 OJIHOPOJIHOM cpejie. ToueuHblil HCTOYHUK https://m.edsoo.ru/ff0cd35
ceeta. JIyd cBera 0
OTtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS bubmumoreka [IOK
27 cera. [locTtpoenne n300pakeHU B IIIOCKOM https://m.edsoo.ru/ff0cd4e
3epKaie 0
[Ipenomnenue cBera. [lonHoe BHyTpEeHHEE bubmuorexa [JOK
28 orpaxxenue. [IpenenbHbIil yroi moJHoro https://m.edsoo.ru/ffocd7f
BHYTPEHHETO OTPaKEHUS 6
bubmnoreka [IOK
JlaGopatopnas pabota «M3mepenne
29 paTopHa pabot MEpeHi https://m.edsoo.ru/ff0cd67
MOKa3aTesl MPEIOMIICHHS CTEKIIa 3
JIunssl. [TocTpoenue n3obpaxxeHuil B THH3E. bubnnoreka [JOK
30 dopmyIia TOHKOH JHH3BI. Y BeTHUCHHE https://m.edsoo.ru/ffOcdd1
JINH3BI [
bu6nmoreka [JOK
J1ab abora «VccrnenoBanue
31 a vop aTopHap Tv HEAOBATH https://m.edsoo.ru/ff0d0fd
CBOMCTB M300paKEHUH B TMH3AX) »
Hucnepcus ceeta. CIOXKHBIN cOocTaB 0€10ro bubnmoreka [JOK
32 cgera. [[Ber. JlabopaTopHnas pabora https://m.edsoo.ru/ff0dofd
«Habmroenue nucnepcuu cBeTa» 2
bu6mmoteka [IOK
nu st cBeTa. [{udpaxius cBeta.
33 HTepeper . Jlngpaxn https://m.edsoo.ru/ffOced?
JudpakiuonHas pemeéTka 9
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK

ITonspusanusa ceera

https://m.edsoo.ru/ff0cf02
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€

Onrtuyeckre npubOPHI U yCTPOICTBA U

Bbu6morexa [JOK

35 https://m.edsoo.ru/ffodofd
yCIIOBUS UX O€30MaCHOTO MPUMEHEHUS ”
['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOU bubnmoreka [JOK

36 MexaHuku. [locTynatsl crienuansHON TEOpUn https://m.edsoo.ru/ff0cf86
OTHOCHUTEIIbHOCTH 2
OTHOCUTENBHOCTH OAHOBPEMEHHOCTHU bubmmorexa [JOK

37 AROBP ’ https://m.edsoo.ru/ffOcfad
3amejieHre BpeMEHH U COKpaIleHUE JJTUHBI )
DHEprusi ¥ UMITYJIbC PEISITUBUCTCKOM bubnunoreka [JOK

38 yacTullbl. CBsI3b MAacChl C SHEPTUEH U https://m.edsoo.ru/ffOcfc6
HMITYJIbCOM. DHEPTHUSI TIOKOS 8

39 KonTponbhas padota «Ontuka. OCHOBbI
CHEIHaTbHON TEOPUU OTHOCUTEIHLHOCTH

bu6nmoreka [JOK

®otonbl. opmyna [lnanka. Jueprus u

40 ' MY P https://m.edsoo.ru/ffOcfel
HUMITYJIBC (JOTOHA 5

41 OTtkpeiTHE U HccienoBanue Gorodddexra. bubnuorexa [JOK
Omnsitel A. I'. Cronerosa https://m.edsoo.ru/ffOcffc4
3akonbl poTtordpekra. YpaBHEHNE bubnuoreka [IOK

42 DuiHmTeiHa ans pororddekra. «KpacHas https://m.edsoo.ru/ff0d015
rpanuiay ¢porodrddexra e

bu6mmoreka [IOK
aienue ceeta. OmnbiTel [1. H. JIebenena.

43 A . s https://m.edsoo.ru/ff0d04a
XuMH4ecKkoe IelCTBUE CBETa 5
TexHudeckue ycTpoucTBa U MPaKTUIECKOE bubnnoreka [JOK

44 pUMeHeHue: (oTorIeMEHT, GOTOAATUHUK, https://m.edsoo.ru/ff0dofd

CONTHEYHas OaTapesi, CBETOUOT

2
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https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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https://m.edsoo.ru/ff0d04a6
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Pertennie 3amau mo reme «JIEMEHTHI

bu6mmorexa [IOK

45 N https://m.edsoo.ru/ff0d030
KBaHTOBOU ONTUKM» 5
Monens aroma Tomcona. OmbITE bubmuorexa [JOK

46 Pesepdopna o paccessHUIO 0-9acTHIL. https://m.edsoo.ru/ff0d091
[InanerapHas MmoJesb aToMa a

bu6mmorexa [IOK
47 [Toctynarsr bopa https://m.edsoo.ru/ff0dOaf
a

Wznydyenue u nornomieHne (GOTOHOB MpHU bubmuorexa [JOK

48 IIepEeX0€ aTOMa C OHOI'0 YPOBHS dHEPTUU https://m.edsoo.ru/ff0dOaf
Ha Ipyrou. Buasl ciekTpos a
BonnoBele cBolicTBa yactuil. BonHsl e
Bbpoiins. KopnyckynsipHO-BOJIHOBOM bubmorexa HOK

49 P - ROPIYCRYHAP https://m.edsoo.ru/ff0dOca
nyanu3M. CHOHTaHHOE U BBIHYKJIEHHOE 3
U3Iy4YeHue -
OTtkpbITHE PaguOAKTUBHOCTH. OTIBITHI bubnnorexka [JOK

50 Pesepdopna no onpeneneHuo cocraa https://m.edsoo.ru/ffodofd
PaMOAKTUBHOTO M3TY4YCHHUS 2
CgoiicTBa anba-, 6eta-, raMMa-U3TydCHHUS. bubnuoteka [JOK

o1 BinsiHMe pagnoakTHBHOCTH Ha KUBBIE https://m.edsoo.ru/ff0dofd
OpraHU3MBbI 2
OTkpbITHE IPOTOHA U HEUTpPOHA. M30TOMBI.
Anbda-pacnaa. DIeKTPOHHBIN 1 bubmmorexa [TOK

52 P Vﬂ' P https://m.edsoo.ru/ff0d116
MO3UTPOHHBIN OeTa-pacnaj. ['amma- 9
M3ITydeHue -
DHeprus CBA3M HYKJIOHOB B sizipe. SnepHbie bub6nuorexa [IOK

53 peakuuu. SAnepueiit peaktop. [Ipobremsl, https://m.edsoo.ru/ff0d135

MEPCIECKTUBLI, SKOJIOTHYCCKUEC ACIICKThI

6
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SJIEPHON PHEPTETUKH

OnemeHTapHble YacTUllbl. OTKpBITHE
Mo3uTpoHa. MeTo1bl HAOMIOACHUS U
pEeruCTpaIfy HJIEMEHTAPHBIX YaCTHII.

bubmuorexa [JOK

94 . https://m.edsoo.ru/ff0d0e3
Kpyrasiii cton «@yHaaMeHTalbHbIE 3
B3auMOIeHCTBUA. EMMHCTBO hr3ndeckoi -
KapTUHBI MUPay
Bun 3Bé3nHoro Heba. Co3Be3aus, sipKue bu6mmoreka [IOK

55 3BE3/bI, INIAHETHI, UX BUJIMMOE IBHKECHUE. https://m.edsoo.ru/ff0d0ofd
Conneynas cucremMa 2

bubmnoreka [IOK

Comnne. ConHevHast akTHBHOCTb. ICTOYHHK

56 . https://m.edsoo.ru/ff0d0fd
sHeprun CoJIHIIA U 3BE3]T 9
3BE3/1bI, UX OCHOBHBIEC XapaKTEPUCTHUKH.
3BE31bI TVIAaBHOM IOCJIEN0BATEIHHOCTH. bu6nmoreka [JOK

57 BuytpenHee crpoenue 38€31. CoBpeMEHHbIE https://m.edsoo.ru/ff0d0fd
MIPEACTABICHUS O MPOUCXOKIACHUU 1 2
sBoJirorun CoJTHIa B 3BE3]]
Muneunsiii [lyte — Hama 'anakTuka.

bu6nmoreka [JOK

[Tonoxenue u npuxenue CoJiHIa B

58 R https://m.edsoo.ru/ff0dofd
lNanaktuke. ['amaktukn. Y€pHbIE BIPHI B 5
sApax raaakTHK -
Bcenennas. Paz6eranne ramaktuk. Teopust bubnmoreka [JOK

59 Bonpmoro B3peiBa. PenmnkToBoe n3itydeHue. https://m.edsoo.ru/ffOc4dc
MeraranakTuka 2

60 Heperiennsie npoGieMbl aCTPOHOMHH

61 KontponbHas pabota « 37€MEHTHI

ACTPOHOMUHU U aCTpO(I)I/BI/IKI/I»
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O6o0maromuii ypok. Pois ¢puszuku u
aCTPOHOMUHU B 3KOHOMHUYECKO,

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc2

62 TEXHOJOTHYSCKOM, COIMAIILHON U dTHYCSCKOM !
cdepax AesITeIbHOCTH YeI0BEKa
O6o0maromuii ypok. Poibs 1 MecTo pusuku bubmuorexa [JOK

63 Y aCTPOHOMHUH B COBPEMEHHOI HAayqHOMH 1 https://m.edsoo.ru/ffOc4dc2
KapTHHE MHpa
O6o6matomuii ypok. Ponb usnueckoit bu6mmoreka [JOK

64 TeopuH B (GOPMHUPOBAHKH MPECTABICHUIN O 1 https://m.edsoo.ru/ff0c4dc2
¢bu3nveckoil KapTHHE MUpa
O6o06maromuii ypok. Mecro pusndeckoit bubmmoreka [JOK

65 KapTUHBI MUpPa B 00ILIEM PSTy COBPEMEHHBIX 1 https://m.edsoo.ru/ff0c4dc2
€CTECTBEHHO-HAYYHBIX MPEACTABICHUHN O
pupoje

66 PesepBHBIH ypok. MarauTHoe moue. i BH6J.IHOTeKa LOK
DNeKTpOMAarHUTHAS HHIYKIIHSI https://m.edsoo.ru/ff0c4dc2

67 PesepBHblii ypok. Onrrka. OCHOBBI i BH6J.IHOTeKa LOK
CTIEMANBHON TEOPUH OTHOCUTEITLHOCTH hitps://m.edso0.ru/ff0cddc2
Pesepnbiii ypok. KBanToBas gpusuka. bubmorexa [JOK

68 1 https://m.edsoo.ru/ff0d178
DeMeHTHl ACTPOHOMUU U acTPO(YU3UKH 4

OBUIEE KOJIMYECTBO YACOB 10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI 1JIS1 YYEHUKA

» dusuka, 10 krace/ Mskumes [7.5., byxosues b.b., Corckuit H.H. mon penakuueit
[TappentreBoit H.A., Akunonepnoe obmiectBo «M3narensctBo «IIpocBemenner»
» ®duswnka, 11 kiracc/ Msakumes I'.J1., Byxosues b.b., Yapyrua B.M. nion penakuueit

[TapdentreBoit H.A., Akunonepraoe obuiectBo «MznarensctBo «IIpocBemmenue»

METOAUYECKUE MATEPHUAJIBI 1J151 YYUTEJIA
1. Iunaktuyeckue marepuansl @usuka 11 kimace / A.E.Mapon, E.A.Mapon. — M.:
NznarensctBO «/Ipoday, 2016.

2. TemaTHuecKkre KOHTPOJIBHBIE H CAMOCTOSATENbHBIE PaboThI Mo (usuke 11 kimacc /
O.N.I'pomrieBa. — M.: M3natenbeTBo «Ok3amen», 2021 r.

3. COOpHHUK 3a/1aHH U caMOCTOATENBHBIX padoT «Pusuka 10», JI.A. Kupuk, F0.1./luk- M.:
Nnekca 2017t
4.PoivkeBud All. CoopHuk 3anau o ¢pusuke. 10- 11 kiacc. — M.: [IpoBa, 2006.

5. CrenanoBa 'H. C6opuuk 3agau no ¢pusuke. 10- 11 knace. — M.: [Ipocsemenue, 2003.

6. ®usnka «Metoapl pemieHus puzndeckux 3anad» Macrepckas yaurenst/ H.M.3opun. — M.
BAKO, 2007.

7. ®poHTanbHbIe J1abopaTopHble paboThl Mo (usuke B 7-11 knaccax o0iieodpa3zoBaTeNbHBIX
yupexaenusax: Ku. ans yuurens / B.A. bypos, 10.11. luk, b.C. 3BopsikuH u ap.; mox pen. B.A.
byposa, I'.I'. Hukudoposa. — M.: [Ipocemenue: Yueo. nmut., 1996.

8. Yriyonennoe usyuenue ¢pusuku B 10-11 knaccax: Ku. {ns yuurens / O.®. Kabapaun, C.1.
Ka6apnuna, B.A. Opnosa. — M.: IIpocsemenue, 2002.

9. KupuxJI. A,. Tux 0. 1. ®usuka. 11 xnacc. COOpHUK 3a1aHUI U CAMOCTOSATENIBHBIX paboT

M: Unekca, 2004.



10. EI'D. KonTponbHble n3mMeputensHbie Matepuans @uznka M: [Ipocsemenue, 2023-24.
11. JIlemoHCTpaImoHHBIE OMBITHI 1O ¢u3KKe B 8—11 Kiraccax cpeaHer MIKOJIbI O] pelaKIuen

JI. A. Tlokposckoro. M: IIpocsenienue. 1980

OUPPOBBIE OGPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. Anwmmanuu pusmueckux o0bekToB. http://physics.nad.ru/

2. Xusas dusuka: odyuaromas mporpamma. http://www.int-edu.ru/soft/fiz.html

3. VYpoku pusmku ¢ ucrnonszoBanuem MurtepHera.http://www.phizinter.chat.ru/

4. ®wuzuka.ru. http://www.fizika.ru/

5. Poccuiickas 31eKTpoHHas 1koja — https://resh.edu.ru

6. bubnunorexa matepuanoB ®PI'MIC «Mos mikosa — https://myschool.edu.ru

7. ®usuka: koyieknua onbsIToB. http://experiment.edu.ru/

8. ®wusuka: JIeKTPOHHAS KOJUICKIIHS OIBITOB.

http://www.school.edu.ru/projects/physicexp

9. Oopasoarenbubiit mopran. Cuam 'MA. Pemry ET'D : https://ege.sdamgia.ru/

10. dokcdopxa: https://foxford.ru

11. Buneoypoku u TecTsl 1o dusuke: https://videouroki.net



http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.phizinter.chat.ru/
http://www.fizika.ru/
https://myschool.edu.ru/
http://experiment.edu.ru/
http://www.school.edu.ru/projects/physicexp
https://ege.sdamgia.ru/
https://foxford.ru/
https://videouroki.net/
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