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INOACHUTEJIbBHAS 3AIINCKA

PaGouas nporpamMmMma cocraBJ/ieHa HA OCHOBe:

- @enepanbublif 3akoH «O6 obpazoBannu B Poccuiickoit @enepannn» ot 29.12.2012 Ne
273-D3 (c U3MEHEHUSIMH U JIOTIOJTHCHHUSMHU );

- [Ipuka3 Munucrepcrsa npocsenienust PO ot 12 asrycra 2022 r. Ne 732 "O BHeceHuun
U3MEHEHUH B (pelepanbHblil TOCYyJapCTBEHHBIN 00pa30BaTENbHBINA CTaHIAPT CPEAHEro OOIIEro
oOpa3oBaHUs, YTBEPXKICHHBIM MpHKa3oM MuHHCTEpCTBa 00pazoBaHus W Haykw Poccuiickoit
Oenepanuu ot 17 masg 2012 1. Ne 413"

- @epepanpHas oOpa3zoBaTenbHas TMporpaMma CpeaHero ofmero oOpa3oBaHus,
yTBepKJIeHa nprukazoM Munnpocsemenust Poccun ot 18.05.2023 mox Ne 371)

- IlocranoBineHune [J1aBHOrO roCyAapCTBEHHOrO caHUTapHOro Bpada Poccuiickoit
Oenepannu ot 28 centadps 2020r r. N 28 «0O6 yrBepxkaenun CanlluH 2.4.3648-20
«CaHUTapHO-3ITNIEMUOJIOTMYECKIE TPEOOBAHUS K OPTaHU3AIMsIM BOCHHUTAHUS U OOy4YeHHS,
OTJIbIXa M O3JIOPOBJICHUS JE€TEH M MOIJIOACKU» (3aperucTpupoBaHO MUHHCTEPCTBOM IOCTUIIUU
Poccuiickoit @enepanuu 3 mapra 2011 18.12.2020r., perucrpanuonssiii N 61573)

- llopsagok opraHuzanMd W OCYHIECTBICHHS OOpa30BaTENbHONW JEATENBHOCTH I10
OCHOBHBIM 00111€00pa30BaTeNIbHBIM MporpaMmaM - oOpa3oBaTelIbHbIE MPOrPaMMbI HAYaJIbHOIO
o01Iero, OCHOBHOIO oOOIIero M cpemHero obmiero oo6pasoanus ( IIpukas MunucrepcTBa
npocseuienust Poccun ot 22.03.2021 Ne 115, 3apeructpupoBan MunucrepctsoM roctuuuu PO
20.04.2021r. Ne 63180)

- Ilpuka3z Munnpocsenienust Poccun ot 21.07.2023 N 556 "O BHeceHUM U3MEHEHHH B
npunoxkenus N 1 u N 2 k npukasy MunuctepctBa npocsenienust Poccuiickoit @enepanuu ot 21
centa0ps 2022 r. N 858 "O06 yrBepxneHUN (enepaabHOro nepedHs yueOHUKOB, JOMYIIEHHBIX K
UCIONB30BAHUIO  TPU  peald3allid  MMEIOMIMX  TOCYAapCTBEHHYIO  aKKpEIUTAIHIO
00pa3oBaTeNbHBIX NPOTPaMM HAYaJIbHOTO OOIIET0, OCHOBHOI'O OOIIET0, CpemHEero OOIIero
o0pa3oBaHUsl OpraHHU3aIUsIMH, OCYIIECTBIISIONIMMH OOpa3oBaTeNbHYIO JESITeNbHOCTh, U
YCTAaHOBJICHUS ~ TPENETBHOTO  CPOKa  HUCIOJIb30BAaHUS  HCKIIOYEHHBIX  y4eOHUKOB"
(3apeructpuposano B Muntocte Poccun 28.07.2023 N 74502)

- OcHoBHas oOpazoBarenbHas nporpamma COO MBOY «Kirouesckast COLL.

- YcraB MBOY «Kinrouesckas COL

[TporpamMa 1o ¢u3uke 6a30BOro ypoBHS Ha YpPOBHE CpeAHEro oOIiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIOKEHMH W TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBaTenbHONW mporpammsl, mpeactaBieHHbIX B PI'OC COO, a Takke c  yd€rom
denepanbHON paboyeil mporpaMMbl BOCHHMTAHHUS UM KOHLENUMHU IpEenojaBaHUsl y4eOHOTro
npeamera «®uszuka» B oOpa3zoBaTenbHbIX — opraHuzaimsx —Poccuiickoit  deneparum,
pean3yIoNX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBIL.

Copnepxanue NporpaMMbl MO (pU3MKe HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HAYYHOH KapTHHBI Mupa oOydaromuxcst 10—-11 kmaccoB mpu o0ydeHnn ux ¢usnke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeTeNbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHBIM
pe3yibTataM OOYYEHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTb peau3allid MEXIPEIMETHBIX
CBsA3eM (U3MKM C eCTeCTBEHHO-HAay4HBbIMHU YyueOHBIMU IpenMeramMu. B Hell ompenpenstorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oO0Iero odpa3oBaHus, MJIaHUPYEMble
pe3ynbTaThl OCBOEHHUS Kypca (U3MKU: JIMYHOCTHBIE, METalpelIMeTHbIe, MpeAMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma no (usmke BKIIOYAET:



® [UIAHUpYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (U3UKU HAa 0a30BOM YPOBHE, B TOM YHUCIIE
IPEIMETHBIE PE3YJIbTAThI 10 T01aM 00Y4EHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay 1Mo rogam o0ydeHHs..

du3mKa Kak Hayka o Haubosee O0IMKX 3aKOHAX MPHUPOJIL, BBICTYIIAsl B KAYECTBE yU4eOHOTO
IpeaMeTa B LIKOJIEe, BHOCUT CYLECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUH 00 OKpyXKarolleM MUpe.
HIkonbHbIA Kypc (U3HKH — CHCTEMOOOPA3yIOUIM Uil E€CTECTBEHHO-HAYUHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMBbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueir u actpoHomuei. Mcnoab3oBaHWe W aKTUBHOE
OpUMeHeHHe (U3MYECKUX 3HAHUM OIlpelenseT XapakTep M pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TIOJIYYEHHsS] HOBBIX
MaTepHaJIOB C 3a/JlaHHBIMU CBOMCTBaMU U Apyrux. M3yueHnue pU3uKu BHOCUT OCHOBHOM BKJIaJ B
(dopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00yJaromuxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHATh HayYHbII METOJI IO3HAHUS NIPH BBIIIOJTHEHUN UMHU y4eOHBIX MCCIIEJOBAHUH.

B ocHOBY Kypca (hu3uku A7 ypOBHS cpetHero o0mero oopa3oBaHus MMOJIOKEH PsIl UICH,
KOTOPBIE MOKHO PacCMaTPHUBATh KaK IPUHIUIIBI €r0 IIOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3lesioB (PM3UKHU, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOM, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanusayuu. B cooTBEeTCTBUM C HEll MaTepuan Kypca GU3uKu 00beTUHEH BOKPYT
¢usznueckux Tteopuil. Begymmm B Kypce sBiseTcss (OPMUPOBAHUE NPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pPHUH, BEUIECTBE U IOJIE.

Hoesn eymanumapuzayuu. EE peanuszanus mpeanosiaracT UCIoIb30BaHUE T'YMaHUTAPHOTO
noteHuana GU3NYECKOil HayKu, OCMBICIIEHUE CBS3U pa3BUTHUS (PU3MKU C Pa3BUTHEM OOLIECTBA,
a TaK)Ke C MUPOBO33PEHYECKIMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKHUMHU TPOOIEMaMHU.

Hoes npuxnaonoil nanpasnennocmu. Kypc Gu3uku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYroM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS 3JIEMEHTOB COJEPIKaHMS,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXIeHUs MpoOJIeM palliOHaIbHOTO MPUPOJIONIONIB30BAHUS U
9KOJIOTMYECKOI 0€30I1acHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha yYpOBHE CpeaHEero oOmero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((GOpMUPOBAHME TMPEACTABICHUII O CTPYKTYpe IOCTPOEHUs
¢u3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O NPUPOJE, TPaHUIaX MPUMEHUMOCTU TEOpHUH, AJsl ONMMCAHUS €CTECTBEHHO-
HaYYHBIX SIBJICHUN U ITPOLIECCOB).

CucreMHO-1eATeIbHOCTHBIN MOJIX0/ B Kypce (PU3UKH peaTu3yeTcs MPekKIe BCEro 3a CUéT
OpraHu3alK 3KCIIEPUMEHTAIbHON JesTeIbHOCTH oOydatonuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX HKCHEPUMEHTOB U
1abopaTOPHBIX pabOT, KOTOpPhIE B MporpamMme Mo (usuke OOBEAMHEHBI B OOIIUN CHUCOK
YUYEHHUECKUX NPaKTUYEeCKUX paboT. BblaeneHue B ykazaHHOM IEpedyHE JIaOOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS ydacTHHUKaMU 00pa3oBaTeIbHOIO
npoliecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBaHUA U OCHAIeHUs KabuHeTa ¢pusuku. [Ipu sToM
oOecrieunBaeTcs OBJAJCHHE OOYYaIOUIMMUCS YMEHHSIMH IPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHHUSI 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH M TIOCTAaHOBKY OIIBITOB IO MPOBEpPKE
MPEJIOKEHHBIX TUIIOTES.

Bonpiioe BHUMaHUE yAeNseTCs PELIEHUIO PacUETHBIX U Ka4eCTBEHHBIX 3an1ad. [Ipu saTom
JUTSL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/1aHHOM (DHU3MUECKON MOJENBIO,
MO3BOJIAIOIINE NPUMEHATh W3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasfela
Kypca, Tak U UHTErpupys 3HaAHUs U3 pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MPHUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHHE MpOTeKaHWs (U3UYECKUX SBICHUH M TIPOLIECCOB B



OKpY’Kalollel >KU3HHU, TpeOyromue BbIOOpa (u3MuUecKol MOAENTH A CUTYallMd NPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu  PI'OC COO Kk MarepuasbHO-TEXHHUUYECKOMY
obecrieyeHH0 y4yeOHOro mporecca 0a30Bbli YpOBEeHb Kypca (U3MKH HAa YPOBHE CpEIHEro
o0miero o0pa3oBaHMs JIOJDKEH M3y4aTbCs B YCJIOBUSAX NMPEIMETHOTO KaOwHeTa (DM3MKHU WK B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOro LuKia. B xabunere
(GU3UKN T0JKHO OBITH HEOOX0AUMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B IporpamMme 1O (U3MKE YYEHHUYECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
00opyI0BaHUeE.

JleMoHCTpauMoOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IHPHUHLUIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH M 00ECHEeYMBAET MOCTAHOBKY IEPEUMCIEHHBIX B MPOrpaMMe I10
(Gu3uKe KIIOYEBBIX JAEMOHCTPALUN JUIsl HUCCIENOBAHUS M3Y4YaeMbIX SBICHUH M IPOLECCOB,
OIMIUPHYECKUX U (PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHCHHIA.

JlaGopaTtopHoe 00OpyAOBaHUE AJIS YYEHMUYECKHX IMPaKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIeYMBAaeTCs B pacyére OAHOTO KOMIUIEKTAa Ha JBYX
oOyuyaromuxcs. TemaTndeckue KOMIUIEKThI JIaOOpaTOPHOro OOOpYyIOBaHUS JIOJIKHBI ObITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMH TIETISIMU U3Y4YEHUST (PU3UKU B 00IIEM 00pa30BAHUU SBIISIFOTCS:

e (opMupoBaHME HHTEpeca M CTPEMJICHUS OOYy4YalolMXCsi K HAayYHOMY H3YYEHUIO

HOPUPO/IbI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMIPEICTABICHWA O HAYYHOM METOAE TMO3HaHWs ¥ (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPY)KAIOLIUM SIBJICHUSIM;

e (QopmHupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pPe3yJbTaTa U3yuyeHUs OCHOB CTPOCHMUS
MaTepuu U GyHAAMEHTATBLHBIX 3aKOHOB (PH3HKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SIBICHUS C UCIIOJIb30BaHUEM (DU3UUYECKUX 3HAHUN U
HaYYHBIX J0Ka3aTeJIbCTB;

e (QopmupoBaHuE NPEICTaBICHUNA O pONU (PU3MKU JJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHH.

JlocTikeHne STUX Lenel oOecrneyrBaeTcsi pelleHHeM CIEAYIONMX 3ajad B Ipolecce

M3y4deHus Kypca (U3HKU Ha YPOBHE CPEHETO 00IIero 0opa3oBaHusI:

e [puOOpeTeHue CUCTeMBbl 3HaHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOUAsh MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, IEKTPOJMHAMUKY, KBAHTOBYIO
(GU3KKY U 3JIEMEHTHI aCTPOPHU3UKH;

e (opMupoBaHME YMEHMH TPUMEHATh TEOPETUYECKHE 3HaHMUA s OOBICHEHUS
¢u3nUecKux SBIEHUM B MpHpoOJe M JUIsl TNPHUHATUS NPAKTUUYECKUX peIIeHU B
MMOBCEAHEBHOM XKU3HU;

® OCBOEHHME CIIOCOOOB peIICHUs pa3IMYHBIX 3a7ady C SIBHO 3aJlaHHOM (u3nueckon
MOJIEIbIO, 3aJla4, MOAPa3yMEBAIOLIMX CaMOCTOSITEIbHOE CO3/aHue (pu3nueckoi
MO/JIeNU, aJIEKBATHOM YCIIOBUSM 3a]1auH;

e TOHWMaHWE (PU3MUYECKUX OCHOB W TPUHIUIIOB JCWCTBUS TEXHHUUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOLIYIO CPELY;

e OBJIQJICHHE METOJaMM CaMOCTOSITENIbHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUECKHX
OKCIEPUMEHTOB,  aHalu3a M  UHTEepHpeTandd  HH(pOpManuu,  OIpeeseHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTarTa;

® CO3JaHUE YCIIOBUM JJIS Pa3BUTHsI YMEHMM NIPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
JESATEBHOCTH.

Ha wusydyenue ¢usuku (0a30BBI ypOBEHb) HAa yYpOBHE CPEIHETO OOIIETro oOpa30BaHUs

orBoguTcs 136 yacoB: B 10 kiacce — 68 yvacoB (2 yaca B Hezmeno), B 11 kimacce — 68 dacoB (2
yaca B HEJIEIIO).



[Ipennaraemslii B mporpamMmme 1o (Gpusmke nepeyeHb Jab0paTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCSI PEKOMEHJIOBAaHHBIM, YUYHUTENb JeNaeT BHIOOP MpOBEAEHHs JIa0OpaTOpHBIX PadOT M
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUSA
O®uznka — Hayka o npupoje. HayuHble MeToAbl MO3HAaHUS OKpYy»Karolero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MPOLIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBjaeHuid u npoieccoB. Hayunsie runores3sl. Ousnueckue
3aKOHBI ¥ TeOpUU. | paHUIIBI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHIIMIT COOTBETCTBUSI.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKON AESITEIbHOCTH JIIOEH.

Jlemoncmpayuu
AHajoroBbie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IPUOOPHI, KOMITBIOTEPHBIC TATYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe nBmwkeHHe. OTHOCUTENBHOCTh MEXaHWYECKOro BmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSs CKOPOCTh, MTHOBEHHAss CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CUCTEeMbl KoopauHAT. CllioKEeHHE MepeMEIIeHUN U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U NIEPEMEIICHHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneriHoe nBuxeHue. JIBH>KEHME MATEpUAIBHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JMHEHHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHuueckue yCTpoCcTBAa M MPAKTHUECKOE MPUMEHEHUE: CHUIOMETp, JBUKEHUE
CHapSIJIOB, IIETTHBIC U PEMEHHBIC TTepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAIINS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM IMPOCTPAHCTBE.

Habmtoienue nBrkeHus Tena, OpoieHHOro Mo YIIoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

HamnpaBnenue cCkopocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBHXKEHHUS C 1I€JIbIO ONPEJIETICHUS MTHOBEHHOM CKOPOCTH.

WccnenoBanne  COOTHOMICHHMsI  MEXIYy  MYTSAMH,  TNPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBAaTEIbHbIE paBHbIE IPOMEXKYTKM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenue ABMKEHUS IApUKA B BI3KOU KUIKOCTH.
N3yuenune aBuxeHus Teaa, OpPOIMIEHHOTO TOPU30HTAIIBHO.
Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["annnes. [lepBoiit 3akoH HeroToHa. IHEpLManpHble CUCTEMBI
OTCYETA.



Macca tena. Cuna. Ilpunuun cynepno3unmu cwi. Btopoil 3akoH HberoToHa ains
MaTepualibHOM Touku. TpeTuit 3akoH HbroToHa 711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenune. Buabl Tpenust (1mokosi, ckoyibkeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXKEHHUs U cuia TpeHus nokos. Koagoumment tpenus. Cuia cOnpoTHBICHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHOe U BpaliaTeiabHOE ABMXKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MoMeHT cuiabl OTHOCUTENBHO Ocu BpamieHus. llinedo cunbl. YcnoBusi paBHOBecus
TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHHUE: TMOIUIMITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIINX TEJ.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxxeHue CHil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaliuH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U NaJCHUU.

CpaBHEHHE CHII TPEHUS TTOKOS, KaUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus: TBEPAOro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPJIOTO TeJa, UMEIOILETO OCh BPAICHHUS.

Tema 3. 3akonwl coXpanenus 6 MexaHuke

Nmmynbsc MatepuaabHOM TOUKH (Teja), CACTEMBI MaTepUaIbHBIX ToueK. VIMITyIbC CHITBI 1
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunerndeckass sHeprus MaTepualibHOW TOYKU. Teopema 00 W3MEHEHMHM KUHETHYECKOU
SHEPIHH.

[TorenuuanbHas sHeprus. [loTeHnnanbHas YHEPTHsl YIPYTro AepOPMUPOBAHHON MPY>KUHBL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnanbHble M HEMOTEHIMATbHBIE CUJIBL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHHUEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUS! MEXaHUYECKOW SHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NPAKTHUYECKOE NMPHUMEHEHME: BOJAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaxkTnBHOE ABMKEHHE.

[Tepexon mOTEHIIMATHHON YPHEPTHH B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3ydeHne aOCOMIOTHO HEYNMPYroro yaapa ¢ TMOMOINBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasITHHUKOB.

HccnenoBanue CBs3W pabOTHl CUJIBI C U3MEHEHHEM MEXaHWYeCKOW JSHEpruu Teia Ha
IpUMepe pacTsHKEHHsI PE3UHOBOTO JKI'yTa.

Paszpnen 3. Moaekyasipaast Gu3uka 1 TepMOAUHAMHMKA



Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe gBmwxkenue. [uddysus. Xapaktep IBHKECHHS M B3aUMOJCHCTBUS YaCTHUIL
BenlecTBa. Mojenu CTpOEHHUsS Ta30B, XUAKOCTEW U TBEPABIX Tl U OOBSICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKyn. KoaudecTBo BemiecTsa.
[TocrossnHast ABorajipo.

TeroBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcusi.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJEKYJSIPHO-KMHETHYECKOM TEOpUHU
uaealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpeiHedl KHHETHYECKOW »HEepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkana temneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3ompoueccsl B ujaeaibHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpecTaBieHue U30IPOLIECCOB: U30TEpMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BellecTBa, ¢ororpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbiTa ITepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs TIPUPOY JABJIECHUS ra3a Ha CTEHKH COCY/a.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO raza, U30MpOLECCHI.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHHil 00b&EMa
KOMHATBHI, IABJIICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS PA3PEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckas cucteMa. BHYTpEHHSS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TenmaoTel U padoTa. BHyTpeHHss SHEprust 0AHOATOMHOIO
UJeanbHOro raza. Buael Teronepenaun: TeIIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHHE. Y IeJIbHas
TEIUIOEMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAUE.

[TonsstTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumenenue
NEepBOTo 3aKOHA TEPMOJAMHAMUKU K H3omponeccaM. ['paduyeckas naTepnperanus padoThl rasa.

BTopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOIIECCOB B IPUPO/IE.

Tennoble MamuHbl. [IpuHIMne! neficTBys TemoBbIX MaliuH. [IpeobpazoBanus sHEprUn B
TeroBbIX MamunHax. Koaggunuent nonesnoro aeictBus terioBoil Mammubl. ukin Kaphao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHEe MPOOIeMbl TEIIO3HEPTeTHKH.

TexHuueckue ycTpoiicTBa M MpaKTHYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEH HSHEPIUM Tella MPU COBEPIIEHUH paboOThI: BBUIET MPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)KAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALs).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja pu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvt



[TapooOpazoBanue u KoHaeHcanus. Mcmapenne wu  kumeHue. AOCOIIOTHAE U
OTHOCHUTEIIbHAs BIaXKHOCTh BO31yxa. HachblmeHHblil nmap. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT JABJICHMSL.

TBépnoe Teno. Kpucrannmueckue u amopubie Tesna. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
Kunkue xpucramael. CoBpeMeHHble Marepuaibl. [lnaBnenune um Kpuctannusauus. Y jelbHas
TeruioTa miasieHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHu4yeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KaJIODUMETP, TEXHOJOTMU IIOJIyYEHUS COBPEMEHHBIX MAaTEpuUajgoB, B TOM  YHUCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiicTBa HACBIILIEHHBIX ITAPOB.

Kunenne npyu NoHMKEHHOM JIaBJICHUH.

CniocoObl U3MepeHus BIKHOCTH.

Habumronenne HarpeBaHus M IUIaBIEHUS KPUCTANIMYECKOTO BELLIECTBA.

JleMoHCTpauus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepeHre OTHOCUTENBHON BIIaKHOCTH BO3yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYecKUid 3apsana. JIBa Buaa >SIEKTpUUYECKHX 3apsIOB.
[IpoBoIHUKY, TUATIEKTPUKH U MOTYIPOBOJIHUKHU. 3aKOH COXPAHEHHS DJIEKTPUUECKOTO 3apsijia.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHwlid  31€KTpUyYecKUid — 3aps.
Onekrpuueckoe nose. HanpsokéHHocTh snexkTpuueckoro mnosid. [lpuHimun cyneprno3unuu
3JIEKTPUYECKUX NoJIeH. JINHUYM HanpsHKEHHOCTHU AJIEKTPUUECKOTO MOJIS.

Pabora cun oanekrpocratudyeckoro mojs.  [loreHuman. Pa3HOCTP  MOTEHIMAIIOB.
[IpOoBOIHUKY M AUBJIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{M3ieKTpuueckast IpOHULAEMOCTb.

OnektpoéMkocTb. KonaeHcatop. DIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. JHEPTHs
3apsKEHHOT0 KOHJIEHCATOpA.

TexHU4YecKkrne YCTpOMCTBA M MPAKTUUECKOE NPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE DJIEKTPONPHUOOpPOB, KOHJIEHCATOP, KOMHPOBATHHBIN
anmapar, CTpyMHBIN IIPUHTED.

Llemoncmpayuu

Y CTpoCTBO M IPUHIAII AEHCTBUSA 3JIEKTPOMETPA.

B3auMopeiicTBue HadIEeKTPU30BAHHBIX TEIl.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOoCTaTUYECKas 3allHTa.

JM3neKTpUKY B 3JIEKTPOCTATHYECKOM II0JI€.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcaTopa OT IUIOMIAAM  IJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mok. Toku é paznuunsix cpeoax

DIIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JJICKTPHUECKOTO TOKA. VICTOYHMKM TOKa.
Cuia Toka. [ToCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 15 yyacTka LETH.

DneKTpuuecKoe COIIPOTHBIICHUE. VY nensHoe COIPOTHUBIIEHNE BEIIECTBA.
[TocnenoBarenbHOE, MapatiedbHOE, CMEIIAHHOE COeIMHEHNE TIPOBOIHUKOB.



Pabora snexrpuueckoro Toka. 3akoH Jxoyns—JIena. MOIIHOCTD 3JIEKTPHYECKOTO TOKA.

DIIEKTPOABMKYILAs CUJIA U BHYTPEHHEE CONPOTHUBIICHHE UCTOYHHKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPIBIX METAUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPUMECHAs MPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CgoiicTBa p—Nn-niepexonaa. [1omynmpoBoIHUKOBBIE TPHUOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAsS
Jucconanus. JIEKTPOIIN3.

DneKkTpuuecKkuil ToK B ra3ax. CaMOCTOSTENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. MoiaHusL.
[1na3zma.

TexHuueckue yCTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: aMIIepMETpP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpsl, TEPMOMETP CONPOTHUBICHUSA, BaKyyMHBIH IHOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HaNPSHKEHUSL.

3aBUCHUMOCTb COINPOTUBIEHUS LWIMHIPUUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAAU
MONEPEYHOI0 CEYEHUSI U MaTepHuaa.

CMelaHHOe COeTUHEHUE POBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMKYLIEH cuiibl. KopoTkoe 3aMblKaHHE TallbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTHUBIICHMUS.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOJIUTOB.

HckpoBoii pa3psa v IPpOBOAUMOCTb BO3AyXa.

OaHOCTOPOHHSIS POBOJIUMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne cMEemaHHOTO COEIMHEHHS PE3UCTOPOB.

H3mepeHne  2JIEKTPOABMIKYIEH CHJIBl HMCTOYHMKA TOKA M €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

HaGnronenue anexrponusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce oOCyLIECTBISETCS C Y4YETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHME, Hay4HbIM (akt, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOJIIOAEHUeE,
DKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHHH, JuUHeWHas QyHKOus, mapadona,
runep6osa, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUE QYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUIOHOMETPHUECKOE TOXKIECTBO, BEKTOPHl M HMX IPOEKIHH Ha OCHU
KOOPJIMHAT, CJI0KEHNE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, 0cMOC, TEII000OMEH
’KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEadyH, TEIUIOBOE PABHOBECHUE), AIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWMCTBA TBEPIBIX TEN, XUAKOCTEH W Ta30B, JJIEKTPUUYECKUE
CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs TUCCOLUALINS, TaJbBAHUKA.

TI'eoepaghus: BnaxKHOCTh BO3lyXa, BETPbI, OapOMeETp, TEPMOMETP.



Texnonoeus: nmpeoOpa3oBaHue ABMKEHUI C UCIIONIBb30BaHUEM MEXAaHH3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIMHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS MMIIyJbCa B TEXHHKE (pakeTa,
BOJOMET M JIpyrue), JIBUTaTeNlb BHYTPEHHETO CropaHus, mapoBass TypOuHa, OBITOBOU
XOJIONWIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH TOJIyYE€HUSI COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCIIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHuYecKas  3allluTa,  3a3€MJICHUE
JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIA TNPUHTEp, dJIEKTpOHArpeBaTebHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTHBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3anMMOAEHCTBHE NOCTOSIHHBIX MarHuTOB. MarHuTHOE IIOJE.
Bekrop MaruuTHOM nHAYKIUU. [[pUHIMIT CyNIeprIO3UIMA MAarHUTHBIX MOJICH. JIMNHMU MarHUTHOM
uHayknuu. Kaptuna aimHui MarHUTHOW MHYKIIUH TTOJISI IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa NMHMA MHAYKIMM MarHUTHOTO IOJIS
JUTMHHOTO TPSIMOTO IPOBOJIHUKA M 3aMKHYTOT'O KOJBIIEBOTO NMPOBOJHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoaencTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cwia JlopeHua, e€ MoAyiap M HampaBlieHHE. JIBUKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHOM nose. Pabora cuiibl Jlopenna.

SIBneHue »nekTpoMarHuTHOM uHAYKUMH. [lOTOK BeKTOpa MarHUTHOM MHIYKLHH.
DIIEKTPOABMKYIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHoU uHaykuuu dapanes.

BuxpeBoe siekTpuueckoe Mose. DNEKTPOJBMXKYIIAas Cujia HHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHUTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DJIEKTPOIBIKYIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN HIIEMEHTAPHBIX YaCTHUIl, UHIYKIIUOHHAS M1€Yb.

Llemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JluHUY MHIYKIIUA MAarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeH11a Ha MOHBI JJIEKTPOJIUTA.

SIBneHune HNeKTPOMAarHUTHON UHAYKITUH.

IIpaBuno Jlenna.

3aBUCHMOCTD DJICKTPOIBHKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIINH.

Yyenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

HccnenoBanue 1eicTBUS TOCTOSHHOTO MAarHUTa HA PaMKY C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Pa3zgea S. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHummusle Koa1eo0anus



Konebarenbnas cucrema. CBOOOgHBIE MexaHWuUeckue Kojebanus. [apmoHmueckue
koneOanus. Ilepuwon, wacrora, ammutyna W (¢asza kojebanwit. [IpyKUHHBIA MasTHUK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE rapMOHMYEecKHX KkojeOanwii. [IpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOJIeOaHUIX.

Konebarenbupiii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HUACATHHOM
KOoje0aTeIbHOM KOHType. AHAJOTusl MEXKIy MEXaHMYECKHUMU M DIIEKTPOMArHUTHBIMU
kosebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KojeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromuX KojeOaHUsAX. BBIHYXICHHbIE MEXaHHUECKUE KOJICOaHusI.
Pe3onanc. BeiHyKIeHHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemenHbIil Tok. CUHYCOMAAIBHBIM NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOJIEHUE SIEKTPUUECKONW HIHEPTHUU.
OKOJIOTMYECKUE PHUCKH TPU IPOU3BOACTBE 3JeKTpo3Hepruu. KymnbTypa wucnosib3zoBaHus
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKHU3HHU.

TexHuueckue ycTpoMCTBAa M MPAKTUYECKOE IPUMEHEHHE: DSJIEKTPUUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojiedaTeabHON CUCTEMBI (IIPYKMHHBIN WM MaTeMaTHYeCKUM
MasITHHK).

HaGuroieHne 3aryxaromux KojaeOaHui.

HccnenoBanue CBONCTB BBIHYX/ICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMS.

OcuumnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJeOaHui.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH NEPUOa MAJIBIX KOJIeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEI0BATEIbHO COEAMHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, yCI0BHs pactpocTpanenus. [lepuon. CkopocTh pacipocTpaHeHus
u januHa BosHBL. Ilomepeunble W mpojaonbHble BOJHBL. HWHTepdepeHmus u nudpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3IIy4EHHUsS JJEKTPOMAarHUTHBIX BOJIH. B3amMmHas
opueHTanus BekTopoB E, B, V B asnextpomarautHO# BosiHe. CBOMCTBAa 3IEKTPOMArHUTHBIX
BOJIH: OTpaKCHHE, IMpeJIoOMJIeHHe, moisipu3anus, audpakuusa, uHrepdepenuns. CKopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMeHEHME 3EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBSI3U U TeleBUACHUA. Pagronokanuys.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKArOIIeH Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu



OO0pa3oBaHue U pacpOCTPaHEHUE TIOMIEPEUHBIX U MPOIOIBHBIX BOJH.

KoneG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habumonenne orpaxkxeHus U IPEIOMIIEHUS! MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHunu u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmioienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
KOJICOaHUH.

HccnenoBanne CBOWCTB  AJIEKTPOMArHUTHBIX  BOJIH:  OTPa)KEHUE, MPEIOMIICHHE,
noJsipu3aus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOE pacipOCTpaHEHUE CBETA B OAHOPOIAHOMN Cpelie.
JIyud cBera. ToyeyHBI UCTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne M300pakeHUl B IJIOCKOM
3epKaje.

[Ipemomnenne cBera. 3aKOHBI MPEIIOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTellb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yron MONTHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus cBeta. CrnoxkHblil cocTaB 6enoro ceera. LIBer.

CoOuparomue W paccewBaromue JHUH3BL. ToHKas nmH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKasl CHiia TOHKON NHH3bL. [locTpoeHne n3o0paxeHuii B COOMPArOIUX U PacCeUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEJIMYECHHE, 1aBAEMOE JTMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas onrtuka. Wurepdepennus cera. KorepeHTHble HCTOYHUKH. Y CIOBHS
HaAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHUH(]A3ZHBIX
KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [Judpakuumonnas pemérka. YciaoBue HaOMIOACHUS TUIaBHBIX
MaKCHUMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha JU(PAKIMOHHYIO PEHIETKY.

[Tonspu3zanus cBeTa.

TexHuueckue ycTpoWCTBa W IpPaKTUUYECKOE NpPUMEHEHHE: OYKH, Jymna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TENeCKOMN, BOJIOKOHHAs OMNTHKA, AU(PAKIHOHHAS
peméTKa, OISAPON/I.

Llemoncmpayuu

[TpsimonuHeiHOe pacHpocTpaHEHHE, OTpakeHUWE U MperoMieHHe cBeTta. Onruuyeckue
pUOOPBHI.

[TontHOE BHYTpeHHEee oTpakeHne. MoJienb CBETOBOIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenn MEUKpOCKOIa, TEIECKOIA.

Habmonenue natepdepeHnnn ceera.

Hab6monenue nudpakiuu certa.

HaGnronenue nucrnepcuu cBeTa.

[ToryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tony4eHue criekTpa ¢ TOMOIIbIO AU(DPAKIIMOHHOMN PEIIETKY.

Habmroienue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIa.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3znen 6. OcHOBBI clIeMAJILHON TEOPUH OTHOCUTEJIBHOCTH



I'paHnLBI IPUMEHUMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanbHOM TEOpUH
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTH MOAYJA CKOPOCTH CBE€Ta B  BaKyymMe, IPUHIUI
OTHOCHUTEJIbHOCTH DMHILTEIHA.

OTHOCHTENBHOCTH OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHU U COKPALLEHUE JUTMHBI.

OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MacChl C SHEPTUEH U UMITYJIbCOM PEIATUBUCTCKON YaCcTULbl. DHEPTHU MTOKOSI.

Pazgen 7. KBanroBasi ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEPruM POTOHA C €ro YaCTOTOH. DHEPTUsS U UMITYJIbC
doroHa.
OtkpeiTue u wucciaenaoBanue Qorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenune Ditnmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
JaBnenue cBera. OnbiThl [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuueckue YCTpOICTBA M MpPaKTHUECKOE NpUMeHeHHe: (oTosnemMeHT, (OTOAATUHK,
COJTHEYHast OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®DotoaddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gpotodddexra.
Cseroauo.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -dactui. Ilnanerapnas
mogens atoMa. Iloctymarel bopa. Usnyyenne u moriomenue (GOTOHOB NpU MEPEXOe aToMa ¢
OJIHOTO YypOBHS »HEpruu Ha Jpyroil. Buasl cnextpoB. CHeKTp YpOBHEH 3SHEpruu aroma
BOZIOpOAA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KoprnyckynsipHO-BOJHOBOHM Ayaanu3M.
CroHTaHHOE U BBIHY)KJIEHHOE U3JTyuEHHUE.
TexHuueckue yCTpONCTBA W NPAKTUYECKOE MPUMEHEHHUE: CIEKTPAJIbHbIA aHaJINu3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.
Llemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Ornpenenenue JIMHBI BOJIHBI Jlazepa.
Habmronenne nuHelyaThIX ClIEKTPOB U3IIYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
HaGnronenue muHeyaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTHI,  JOKa3bIBAIOIIME  CIIOKHOCTH CTPOEHHUsI  sjpa. OTtkpbITHE
panunoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenenno cocraBa paauoakKTUBHOTO U3JIy4EHUS.
CsoiicTBa anbda-, 6eTa-, raMma-u3aydeHus. BiusHue paquoakTHBHOCTH Ha KUBBIE OPTaHU3MEI.
OtkpeiTue TpoTOHa W HeiTpoHa. Hyknonnas monens siapa IeiizenGepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniaa. DIEeKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydenue. 3aKoH
PaAMOaKTUBHOIO pacnaja.
DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegexT maccol sipa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
Anepubiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M MEepCHEKTHUBHI  SACPHOM
DHEPreTUKU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTETHKU.
OnemeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.



MeTto1bl HAONIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.

dyHIaMEHTAIbHBIC B3aMMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTHHBI MUPA.

TexHUYECKHE YCTPONCTBA M MPAKTHUECKOE MPUMEHEHHE: JT03UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi 6omMoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

HccnenoBanue TpekoB dacTuil (1o roToBeIM poTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Ortanbel pa3BuTus acTpoHoMuu. llpukiagHoe M MHUPOBO33PEHUYECKOE 3HAUYECHUE
a4CTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JABHKECHHE.

Conneunas cucrema.

Connue. Conneunas axkTuBHOCTh. Mcrtounuk sHeprum ConHua u 3BE34. 3BE3ABI, X
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMMma «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
IoCcJIe0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoOBpeMEHHBIE IPEACTABICHUSA O
IPOUCXOXKACHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTarnbl )KU3HU 3BE3 L.

Muneunsiii [1yts — nHamia ["anaktuka. [lonoxxenne u neuxxenne Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTiukuy u kBazapsl. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe uznydeHue.

Macmrtabnas ctpykrypa Beenennoii. MetaranakTuka.

Hepeménnsie mpobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJIeNICHUs MOJI0KEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHoOro noiymapus u sipkue 3BE3/1bl.

HaGnronenus B teneckon JIyHel, muianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOIMUYECKOW, COLMAIbHON U
ATUYECKON cdepax JesATeIbHOCTH 4YEJIOBEKa, poJib U MECTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHpa, pojib (HU3UUECKOM Teopun B (HOPMUPOBAHUU
MpEeJICTaBICHUN 0 PU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABIEHUN O IPUPOJIE.

MexnpeameTrHblie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kiacce oCyLIECTBISiETCS C Y4YETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
SBJICHUE, Hay4HbIM (akr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, Teopus, HaOJIroJeHue,
SKCIIEPUMEHT, MOJACIIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKLUHU: CHHYC,
KOCHHYC, TAHIE€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
NPOEKIIMM Ha OCH KOOPJAMHAT, CIIO)KEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTApHBIX (DYHKIIHIA,
MpU3HAKU TI0J100MS TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: snexrpuyeckue SBIEHUS B JKMBOM mpupoje, KojeOaTenbHbIE IBIKEHUS B
JKUBOW TNPUPOJE, ONTHYECKHE SBICHUS B JKUBOW INPUPOJAE, ACUCTBUE paJgvalliyd Ha >KUBBIC
OpraHU3MBlI.



Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpUCTalLIMYecKassh CTPYKTypa TBEPIBIX Tell,
MEXaHU3Mbl 00PAa30BaHUs KPUCTAIUINYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOMIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX PyH, POTOCHEMKA 3eMHOM
IIOBEPXHOCTH, NPEJICKA3aHUE 3eMIICTPSICCHUH.

Texnonozus: TMHUM 3JIEKTPOIIEpENay, T€HEPATOp NEPEMEHHOr0 TOKa, 3JIEKTPOJBUTrATEIb,
UHAYKIMOHHAs IIeYb, pajap, paJuoNpHEMHUK, TENEBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.

INIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yueOHOro npeamera «Dusuka» Ha ypoBHE CpeaHero oOIiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS y4eOHOTo mpeamera «DH3HMKa» IODKHBI OTPAXKaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
NO3WIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOrO  OOIIecTBa,
pacimmpeHue KU3HEHHOTO OIBITa M ONbITa JEATEIFHOCTH B MPOLECCE Peajn3allii OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIBHOMN A€ATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  O0YyYaromerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOr0 00IIECTBa,;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUYECKHX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUN B 00pa30BaTEIbHON OpraHU3aIlHu;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHTYTaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOI U BOJIOHTEPCKOH J1eSTETbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(OpPMHPOBAHHOCTb POCCUHCKOM IpaX/1aHCKOW MASHTUYHOCTH, IaTPUOTHU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007acTH (QU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTH OIICHWBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUCHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIIE B JIEATEIbHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJa B TIOCTPOECHUE YCTOMUMUBOTO OYAYIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIFOUAsl SCTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K pa3IUUHbIM cdepaM Npo(ecCHOHANBbHON JesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaTu30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHBI,

TOTOBHOCTb M CIOCOOHOCTh K 00pa30BaHUIO M caM000pa30oBaHUIO B o0nacTu (pU3MKU Ha
IPOTSKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:



c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHHME TJ00AJBHOIO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IUIAHUPOBAHUE U OCYLICCTBICHUE JEUCTBUM B OKPYKAIOILIEH Cpele Ha OCHOBE 3HAHMSA
1esiell YCTOHYMBOTO pa3BUTHUS YEJIOBEUECTBA;

pacIlUpeHHe OIbITa JEATEIbHOCTU HSKOJIOIMUYECKOM HAIpaBIIEHHOCTHM HAa OCHOBE
UMEoIUXCcs 3HaHUi 1o (u3uke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHNS:

c(OPMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HaHME LIEHHOCTU HAyYHOW JEATEJbHOCTH, TOTOBHOCTh B IPOLIECCE U3yUeHUs! HUUKU
OCYIIECTBJIATh IPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CcTBUS
Ba3oBble Jiornueckne AeHCTBUA:

CaMOCTOSITENILHO (POPMYJTMpOBaTh M aKTyaTU3UPOBATH MNPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPEICIIATH SN JeATSIIbHOCTH, 33]1aBaTh MapaMeTPhl M KPUTSPUH UX TOCTHIKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMAaTPUBACMBIX (PU3NUCCKUX SBICHUSIX;

pa3pabarbeIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIHM3a UMEIONUXCS MaTePUATBHBIX
U HEMaTepUAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIBHOCTH, OIEHUBATH COOTBETCTBUE PE3YJbTATOB IICIISM,
OIICHMBATh PUCKH MOCJICICTBUN ACITCIbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATH pPadOTy B YCJIOBHSX pPEATbHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

Ba3oBble ucciieqoBaTebCKHeE AeHCTBHUS .

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMA TOHATHSIMH W METOAaMH (PU3UYecKOi
HAYKU;

BJIQJICTh HABBIKAMHU Y4eOHO-UCCIICIOBATEIILCKON M MPOCKTHON JESITEILHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 33a1a4
(U3HYECKOTO COACPKAHUS, IPUMEHEHHIO Pa3IMIHBIX METOJIOB TTO3HAHHSI,

BJIQJIETh BHUJAMHU JEATEIBHOCTH TIO TMOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEpPIIPETAIlNH,
MpeoOpa3oBaHNI0O M TPHUMEHCHUIO B PA3IMYHBIX YYeOHBIX CHTyalHsX, B TOM YHUCIIE IpPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3MpPOBaTh 3ajady, BBIJIBUTAThH
TUNOTe3y €€ pelleHHs, HaXOAUTh apryMEHTHhI ISl JIOKa3aTelbCTBAa CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS;

aHAIM3UPOBATh TOJTYYEHHBbIE B XOJE€ peUIeHHS 3aJaud pe3yiabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (PopMyIHpoOBaTH COOCTBEHHBIC 3aJaud B OOPa30BATEIbHOW NEATEIHHOCTH, B
TOM YHUCJIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh IMePEHOCUTH 3HAHUS 10 (PU3HMKE B IPAKTHUECKYIO 00JIACTh KU3HEICITSILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE WJICH, TIPeJIaraTh OPUTHHAIBHBIC TOXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a4UH, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

PatGora ¢ undopmaumeii:



BJIAJICTh HaBBIKAMHU MOJy4YeHUs MH(OpMaAIK (PU3NIECKOTO COJACPKAHUS U3 UCTOUHUKOB
pa3sHbIX THIIOB, CaMOCTOSTENBHO OCYIIECTBIATh IOMCK, aHAJINW3, CHUCTEMATHU3ALMIO U
MHTEpIpeTanrio HHPOPMALIUU Pa3THYHBIX BUOB U (OPM IMPE/ICTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pPELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3aLlMOHHBIX 3a7ady C COOJIIOEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAHUS B pa3NUYHBIX (opMmarax ¢ ydETom
Ha3HauYeHUs MHPOpPMALMKU U LENEeBOM ayauTopuu, BbIOMpas ONTUMANbHYIO (GopMy
IPEJICTaBICHNS U BU3YyaJIU3aLUH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUS:

OCYILECTBIIATh OOILEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHO NEATEIBHOCTH;

pacrio3HaBaTh NPEANOCHIIKH KOH(IMKTHBIX CUTYallui U CMATYATh KOH(MIIMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEACTB;

IOHUMAaTh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW ¥ MHUBH1yaIbHON paboThI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C y4yéTOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4JI€Ha KOJUIEKTHUBA;

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAMHUPOBATH
JEUCTBUS 1O €€ JOCTHXKEHHIO: COCTaBIAThH IUIAH JEWCTBUM, paclpenciiATh pOJd € Y4ETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/lAa U KaXJIOr0 y4aCTHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C NO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIAATh IO3UTUBHOE CTPATETMYECKOE IIOBEJECHUE B PA3JIMUHBIX CHUTYyallUsX,
IPOSBIISATH TBOPYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTUBHBIE yHHBepcaJdbHble yueOHbIE AeiicTBUSA
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO AEATENBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIbHO COCTABIIATH IJIAH PEIICHUs PAacu€THBIX M Ka4eCTBEHHBIX 3ajady, TUIaH
BBIMOJIHEHUS] TMPAKTUYECKOH paboThl ¢ Y4ETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;
pacuMpsATh paMKi y4eOHOTO TTpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEeHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBATh MIPUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO JPYIUIMH B 00JacTH (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTENbHBIN U KYIbTYPHBINA YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIBHBIIH HHTEJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCHUTh KOPPEKTUBBI B JAESATEIHHOCTH, OLIEHWBATH
COOTBETCTBHUE PE3YIHTATOB IIEIISIM;
BJIa/ICTh HaBBIKAMH MMO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBIX JEHCTBHIA
Y MBICITUTEIFHBIX MTPOIECCOB, X PE3YIBTATOB U OCHOBAHHIA;
UCTIONIE30BATh PUEMBI peIICKCHH JIJIS OLIEHKH CUTYaIlii, BBIOOpA BEPHOTO PELICHHUS;
YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEIICHHUS 110 UX CHIDKCHHIO,



IIPUHUMATh MOTHUBBI M apIYMEHTBI JPYTUX PU aHAJIN3€E PE3yJIbTaTOB AEATEIbHOCTH;

MPUHUMATH ceOsl, MOHNMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJIbTATOB JEATEIbHOCTH;

pu3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mporecce 4OCTHXKEHHS TMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHUSI IPOTPaMMBI IO (PU3HKE IS
YPOBHSI CpeAHero o0uiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
MHTEJUICKT, MPEAINOoaraloumi coOpMHUPOBAHHOCTS!

CaMOCO3HaHUsl, BKJIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTH HANPaBJICHUS PA3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIIOCOOHOCTH aJalTHPOBAaTHCS K 3MOIMOHAIBHBIM
W3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHE! MOTHBAlMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTMIKEHHUIO LENIM MU YCIEXy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOUX BO3MOKHOCTEH;

AMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh NOHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYIHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUN OOLIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOLICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHGIUKTHL.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 Ki1acce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTOo (U3MKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJOTHH, B IIPAKTUYECKOH
JESATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENeH: MaTephualibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TENO, UACANBHBIM ra3, MoJenu
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TN, TOUCUHBIH DJIEKTPUUYECKHUM 3aps] MpU pelIeHUuU
bu3nyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (ITPOLECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEPHOE M PpAaBHOYCKOPEHHOE NPSIMOJIMHENHOE IBMKEHHE, CBOOOAHOE MaJeHHE Tel,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLUs, B3auMonaeucTBue Tei, anddysus, OpoyHOBCKoe
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa Tesl NMpHU HarpeBaHUU
(oXJaKJIeHNUHN ), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACH CAIMs, TUIaBJIeHNne, KpUCTaJUIN3alus,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIIIEHHE JABJICHMS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
CoCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSHMs ra3a B HM30IpPOLECCAX, JJIEKTpU3aLus Tell,
B3aUMOJICVICTBUE 3apsI0B;

OIKCBHIBATh MEXAaHUYECKOE JBUKEHUE, MCIIOJB3Ys (PU3UYECKUE BEJIWYMHBI: KOOPIUHATA,
yTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUjla, UMIYJIbC Tejla, KHHEeTHYecKas
SHEprus, MOTEHIMaJbHAs HSHEpPrus, MexXaHudeckas padoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONHMCAHWM TPABUIBHO TPAKTOBaTh (PU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HAUEHHSI U €JMHULIBI, HAXOJUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETHUUHY
C IPYTUMU BEJIUYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢usznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYecKas SHeprus
XAO0TUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEJHEKBAaJpaTHUYHAs CKOPOCTb MOJEKYJ, KOJIWYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprus, pabora rasza, Kod(p(UIMEHT IOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATENIS; IPU ONMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UUYECKHUI CMBICI UCIOIb3YEMbIX BEIUYHH,



uX OOO3HAYEHMS M EIMHHUIBI, HAXOJUTHb (OPMYIbI, CBSA3BIBAIOLIME JAaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

ONMCHIBATh U3YUYEHHBIE JJIEKTPUUECKHE CBOWMCTBA BEIIECTBA U AIEKTPUUYECKUE SBIICHUS
(mporecchl), UCMONIb3Ysl (PU3NUYECKUE BEITUUMHBL AJIEKTPUUYECKUM 3apsijl, 3JIEKTpUYECKoe IOJIe,
HAnpspKEHHOCTh  IIOJIS, IIOTEHLMAJ, PA3sHOCTh IOTEHLUMAIOB; IPHU OIUCAHUU IPaBUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJb3YEMbIX BEIMYUH, HUX OO0O3HAUeHUs M EAUHULBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

aHaJIM3UpPOBaTh (PU3MUYECKHE MPOLECCHl U SIBIECHUS, UCHOJb3yd (PU3MUYECKHE 3aKOHBI U
IPUHLMIIBL 3aKOH BcemupHoro tarotreHud, |, |l u Ill 3axkonsr HbroTOHa, 3aKOH coxpaHeHus
MEXaHUYECKOM PHEpPIUuH, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHIMII CYNEpIO3ULMH CHJI, TPUHLIUI
paBHOIIPABUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUUYECKYIO TEOPUIO CTPOEHUS
BEIIIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEJHEH KUHETHYECKOM SHEpruM TEIJIOBOIO JBH)KEHUS
MOJIEKYJ C aOCOJIOTHOM TeMIlepaTypod, MEpBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
JIEKTPUUECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyaTh CIOBECHYI (OPMYIHPOBKY
3aKOHA, €r0 MaTEMATUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHULlbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIIKUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3auyaTh yCIoBHUS UX O€30M1aCHOTO UCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIICAOBAHUIO (DU3MYECKUX SBJICHUH M NPOLECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, TpU 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOKI;

OCYILLECTBIIAATh MpPSIMBIE U KOCBEHHBbIE H3MEpPEHHsS (U3UYECKUX BEIUYHMH, NPU ITOM
BbIOMpaTh ONTUMAJIbHBII CIOCOO H3MEPEHUS M MCIONb30BaTh W3BECTHBIE METObl OLIEHKU
HOTPELIHOCTEN N3MEPEHUI];

UCCIIEIOBATh 3aBHUCHUMOCTH MEXIy (U3MUECKUMH BETMYMHAMH C HCHOJIB30BAHUEM
OpSAMBIX HU3MEPEHUHl, MpH 3TOM KOHCTPYUPOBaTh YCTaHOBKY, (PUKCHpPOBaTh pe3yJbTaThl
MOJTyYeHHOU 3aBHCHUMOCTH (PM3MYECKHX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEIaTh BHIBOIBI
10 pe3yNbTaTaM UCCIIE0OBAHUS;

coOnrofarh mnpaBuia O€30HacCHOrO TpyAa IMPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIENI0BAaTEIbCKOM ¥ IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JaOOPaTOpHOro 000py10BaHuUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢uznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHSI 3aJ1a4i BbIOUpATh (PU3NYECKYIO
MO/JIeNIb, BBIACNATh (U3MYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyY€HHOT0 3HaUeHUs (PU3NUECKON BEIUUNHBI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTUYECKH HEMPOTHBOPEUMBYIO ILIETIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKUE SBIICHUS,

UCMOJb30BaTh MpPH pPEUIeHHH Y4eOHBIX 3a7ad COBPEMEHHblE HH(OpPMAIMOHHbIE
TEXHOJIOTHUM JUIsl TOMCKA, CTPYKTYPUPOBAHMS, MUHTEPHPETALMH U MpPEJCTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuM, MOJYYEHHOM W3 PAa3IUYHBIX MCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJIy4aeMyro HH(OPMaIINIO;

NPUBOJUTE NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX yUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUYECKHE 3HAHWA TO (U3UKE B TOBCEJHEBHOW JKU3HH IS
oOecrnieueHrs 6€30MacHOCTH MpU 0OpallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JUIsS
COXpPaHEHHMs 3]I0POBbsI U COOIIOJICHHUS HOPM KOJIOTHYECKOTO MOBE/ICHUS B OKpYXKarolleil cpene;

paboTaTh B TpYIIE C BHIIOJHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH, IUIAHUPOBATh paboTy
TPYMNIIbl, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLIEHWBATh BKJIAJ Ka)JOTO M3 YYaCTHUKOB TPYIIIbI B
pelIeHre paccMaTpuBaeMoil pooIIeMBl.



K xonmy oOyuenust B 11 Kiacce mpeaMeTHbIe pe3yinbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

JIEMOHCTPUPOBATh HA MpPUMEpaxX pojib U MecTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHil, B MPaKTHUYECKOM
JeSITeIbHOCTH JIFO/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHUHBI MUPA;

VUUTHIBaTh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3UUECKUX MOJENei: TOYeUHBIN
NIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOT'0 SIJpa MPH pelieHnr GU3NYECKUX 3a1ay;

pacrio3HaBaTh (U3MYECKHUE SBJICHUS (IIPOLECChI) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
JNEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: 3JEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE MArHUTOB, 3JIEKTPOMAarHUTHAas
WHAYKINS, JCWCTBHME MAarHUTHOTO IOJIA Ha MPOBOAHHK C TOKOM U JBHXKYIIUICS 3apl,
AIIEKTPOMArHUTHBIE KOJIEOaHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJSIpU3ALUS CBETa, JUCIEPCUsi CBeTa,
doroannekrpudeckuit 3¢pdekt (pororddekr), CBeTOBOE JaBlieHUE, BOSHUKHOBEHUE JIMHEHYIATOTO
CIIEKTpa aToMa BOJOPO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PaIMOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh Pa3IMYHBIX CPENl) U JIECKTPOMATHUTHBIC SIBICHUS (TIPOLIECCHI),
UCTIONB3YSl (U3UYECKHWE BEIUYMHBL: DIIEKTPUUYSCKHHA 3apsii, CHja TOKa, DIEKTPUYECKOE
HaANpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBRIICHUE, PA3HOCTh MOTEHIMAIIOB, JIEKTPOABUKYIIAs CHIIa,
paboTa TOKa, MHAYKLIMS MarHuTHOro mnojs, cuwia Ammnepa, cuia JlopeHua, MHAYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOTO0 M MArHUTHOTO IOJICH, TMEepUOJ] W 4YacToTa KoieOaHui B
KOJIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHHYECKUX DIIEKTPOMATrHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CUja JIMH3bI, MPU OMUCAHUH MPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OOO3HAUYEHUS W CIMHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBIICHUS W TPOLECCHI, HUCIONB3YS (PHU3HMUECKue
BEJIMUMHBI: CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, SHEPrus W
UMIyasC (OTOHA, IMEpPUOJ TNoJypacmajia, SHEPIrHsl CBSI3U aTOMHBIX SJ€p, NpPU ONHUCAHUU
NOPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIMYMH, MX OO0O3HAUYEHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE NAaHHYIO (DU3MYECKYIO BEIUYMHY C JAPYTUMU
BEJIMYMHAMU, BBIYUCIISTH 3HaUEHUE (PU3MUECKON BEITUYHHBI;

AHAIN3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUS, UCHOJIb3Ys (PU3NYECKUE 3aKOHBI U
OpUHIUNBL:  3aKkoH OMa, 3aKOHbBI IOCIIEAOBAaTENbHOIO UM MapaJlIebHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
IOPSMOJIMHEHMHOTO PAaCIpOCTPaHEHUsI CBETAa, 3aKOHBI OTPA)KEHHUS CBETA, 3aKOHbI IMPETOMIIEHUS
cBeTa, ypaBHeHHEe OMHmITEeHHa Ui (oTod(d(deKTa, 3aKOH COXpPaHEHUS HHEPruM, 3aKOH
COXpPaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOTO 3apsja, 3aKOH COXPaHEHUs
MaccoBOI'0 4YMciia, MOCTyJaThl bopa, 3aKOH pPagMOaKTUBHOTO pacmnajaa, MpU ATOM pa3inyaTh
CJIOBECHYIO0 (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BbIpa)KEHUE W YCIOBHs (TpaHUIIBL,
00JacTi) IPUMEHUMOCTH;

OTpeNieNATh HAIpaBieHHWE BEKTOpa MHIYKIMHW MarHUTHOTO MOJISi MPOBOJHHKA C TOKOM,
cuiibl Amrnepa u cuiisl JlopeHna;

CTPOUTH M ONHCHIBATh N300pa’keHHe, CO3/IaBaeMOe MIIOCKUM 3€PKaJIOM, TOHKOH JTMH30M;

BBITMOJHATh JKCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM W MPOIECCOB C
UCTOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHUil: mpu 3ToM  (HOpMyIHpOBATh
npobnemMy/3ajady W TUIOTE3y y4yeOHOrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEeI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH ONBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh MpSAMbIE U KOCBEHHbIE H3MEpPEeHHs] (DU3MUECKUX BEJIWYHH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO HM3MEPEHHsT M HCIOJIb30BaTh H3BECTHHIE METOJbl OLIEHKU
MIOTPELIHOCTEN H3MEPEHU;



uccjaca10BaTh 3aBUCUMOCTHU (l)I/ISI/I‘-IeCKI/IX BCJIMYUH C UCIIOJIb30BAHHUEM ITPAMBIX H3MepeHHﬁ:
IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATh PE3yIbTATHl MOTYYEHHOH 3aBUCHMOCTH
¢u3nueckux BEIMYMH B BHAEC TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yjibTaTamM
UCCIIEIOBAHHS;

cobmofaTh IpaBuia O€30MacHOro TpyJda HpU INPOBEAECHHM HCCIEIOBAaHUNM B paMKax
y4eOHOrO SKCHEPHUMEHTa, Yy4eOHO-MCCIENOBATEIbCKOH W MPOCKTHOW JIESATEIBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1a00paTopHOro 000pyI10BaHHUS;

pemiate pacyéTHBIC 3aJadyd C SBHO 3aJaHHOM (U3UYECKONW MOJENBIO, HCHOIb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 33a4H BBIOMPATh (PU3HUECKYIO
MOZIeTIb, BBIACHATH (DU3MYECKHE BEIWYMHBI U (QOPMYJbI, HEOOXOIUMBIE Ui €€ pelIeHus,
MMPpOBOAUTH paC‘-IéTBI " OICHUBATDh PCAJIbHOCTD IMMOJIYYCHHOI'O 3HAYCHU A q)HSH‘-IGCKOﬁ BCINYHHBI,;

penraTh KayeCTBEHHBIC 3a/1aud: BBICTPAUBATh JIOTMUYECKH HETPOTHBOPEUUBYIO IIETIOUKY
paccyXIeHU C ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCITIONIB30BaTh MPU  PEUICHWH y4eOHBIX 3aJad COBpeMEHHble HMH(OpManOHHBIC
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMM U IPEICTABICHHUS y4eOHOU U
HAYYHO-TIONYJISIPHOM WH(OpManuy, NOJTYYEHHOH W3 pa3IMUHBIX HCTOYHHKOB, KPHTHYECKH
aHAJIM3MPOBATH NOTY4aeMyI0 HHPOPMAIIHIO;

OOBACHATH NPUHIIMIIBI ICHCTBUS MAIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3indaTh
YCIIOBHA UX 0€30I1acCHOT0 MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

NPUBOJHUTH MPHUMEPHI BKJIaJa POCCUICKHX W 3apyOeXKHBIX YUEHBIX-(DU3UKOB B pa3sBUTHE
HAayKH, B 00BSCHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUYECKHE 3HAHUS MO (U3MKE B TOBCEAHEBHOW JKU3HHM IS
oOecnieueHus 6€30MacHOCTH MpU 00pallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpaHEHUsI 3J0POBBS U COOIIOICHHUS HOPM SKOJIOTHUECKOTO ITOBEICHHUS B OKPYKAIOILEH cpee;

paboTath B TpyIIIe C BHITOTHEHUEM PA3TUYHBIX COIUAIBLHBIX POJIEH, MIIAHUPOBATh paboTy
TPYIIbl, palMOHANBHO pPACHPEACNIATh OOSM3aHHOCTH M IUIAHUPOBATh  JICSTENBHOCTh B
HECTAaHAAPTHBIX CUTyalUAX, aACKBATHO OLICHUBATHL BKJIAJ KaXXAOTO M3 YYAaCTHUKOB I'PYHIIBI B
pelIeHne paccMaTpUBaEMOil TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBO Yacon DJ1eKTPOHHBIE
HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne i/ IPOTpPAMMDI Beero KOﬁHTpOJ‘IbHLIe l'[pﬁaKaneCKne 0BPa30BATETBHbIC
padoThI padoThI pecypei
Paznen 1. DU3UKA U METOJbl HAYUHOI'O IIO3HAHMSI
1.1 ®dusnka 1 METObI HAYYHOT'O MTO3HAHUS 2 brbnnorexa LIOK .
' https://resh.edu.ru/subject/
Hroro mo paznemy 2
Paznen 2. MEXAHUKA
Bu6nmoreka [JOK
2.1 Kusemariia 5 https://resh.edu.ru/subject/
Bu6nnoreka [JOK
2.2 Huamiia ! https://resh.edu.ru/subject/
Bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 https://resh.edu.ru/subject/
Hroro no pasaeny 18
Paznen 3. MOJIEKYJISAPHAS ®U3NUKA U TEPMO/JIMHAMHUKA
31 OCHOBBI MOJNEKYISIPHO-KMHETHYECKON 9 1 bubnuorexa LJOK
' TEOpUU https://resh.edu.ru/subject/
bubmmoreka IIOK
3.2 OCHOBEI TEPMOMHAMHICH 10 ! https://resh.edu.ru/subject/
33 ArperatHble COCTOSTHUSI BEIIIECTBA. 5 Bbubmuorexa [JOK
' da3oBbIe EPEXOIbI https://resh.edu.ru/subject/
HWroro o paznemy 24
Paznen 4. 3JIEKTPOJAUMHAMUKA
bubmuoreka LIOK
4.1 DIEKTPOCTATHIE 10 . https://resh.edu.ru/subject/
ITocTostHHBIN AnekTpUYeckuil ToK. Toku B bubmoreka [JOK
4.2 12 1 1 ) .
Pa3IUYHBIX Cpeaax https://resh.edu.ru/subject/
Hroro mo paznemy 22
PesepBHOE BpeMs 2 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 4



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

11 KJIACC

KoanuecTBO 4yacoB JJIeKTPOHHBIE
o HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne n/m HporpaMvbI Beero KOGHTPO.]H)Hble HpﬁaanqecKne 06PA30BATETbHBIC
padoThI padoThI pecypesi
Paznen 1. JIEKTPOJIUHAMUKA
MarsautHoe nose. DIeKTpoMarHuTHas Bubmuorexa LHOK
1.1 11 1 3 ) .
HHIYKIHS https://resh.edu.ru/subject/
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHu4ecKkue U 3JIEKTPOMarHUTHBIE 9 1 Bubmuoreka [JOK
' KoJIe0aHus https://resh.edu.ru/subject/
29 MexaHu4ecKkue U 3JIEKTPOMarHUTHBIE 5 1 Bubmuoreka [JOK
' BOJIHBI https://resh.edu.ru/subject/
bubmuoreka LIOK
23 Omrmika 10 3 https://resh.edu.ru/subject/
Hroro mo paznemy 24
Pa3nea 3. OCHOBBI CIIELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
31 OCHOBBI CTIEIMATEHOM TEOPUH 4 1 bubnuoreka [IOK
' OTHOCHUTEIBHOCTHU https://resh.edu.ru/subject/
Uroro no pazaeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
N bubnuoreka [IOK
41 DJIeMEHThI KBAaHTOBOM ONTUKU 6 https://resh.edu.ru/subject/
bubmuoreka LIOK
4.2 Crpoenne atoma 4 https://resh.edu.ru/subject/
Bu6nuoreka [JOK
4.3 ATomroe 1o > https://resh.edu.ru/subject/
Hroro no pazneny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN
bubmuoreka LIOK
51 3JIeMEHTHI aCTPOHOMHH ¥ acTPO(OU3NKU 7 1 httos://resh.edu.ru/subject/
Hroro no pazneny 7
Paznen 6. OBOBIIIAIOIIEE ITOBTOPEHUE



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

bubmunoreka IIOK

6.1 Oobmaromee nosTopenue 4 https://resh.edu.ru/subject/
HWroro mo paznemy 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://resh.edu.ru/subject/

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE

Ne Hara uudposbie

u/n Tema ypoka Beero KOHT%OJIbeIe HpaKTﬁl/I'ICCKI/Ie wsyeHus 06PA30BATEILHBIC

padoTbI padoTbI pecypeb

1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnnoreka [JOK
METO/bI TIO3HAHUSI OKPYKAIOLIEro Mupa https://resh.edu.ru/subject/
Ponb 1 mecTo husuku B

2 (hopMHUPOBaHUH COBPEMEHHOM HAy4IHOI 1 bubnnoreka [JOK
KapTUHBI MUpPa, B MPAKTUYECKOU https://resh.edu.ru/subject/
JEATEIIbHOCTH JIHOIEH
MexaHnndeckoe JBHKEHUE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nerkeHns. [lepemenienue, CKopocTs, https://resh.edu.ru/subject/
YCKOpEHHE
PaBHOMEpHOE NpsMONIMHENHOE bubnuoreka [IOK

4 1 _ .
JIBIKEHUE https://resh.edu.ru/subject/
PaBHOYCKOpEHHOE IPAMOIUHENHOE bubnnoreka [JOK

5 1 _ .
NIBYKEHHE https://resh.edu.ru/subject/
CBoOoaHoe majenue. Y CKopeHue bu6mmoreka [JOK

6 1 _ .
CBOOOTHOT'O TTa/ICHUS https://resh.edu.ru/subject/

7 Kpuonuneiinoe nuxenue. [[Buxxenne 1 bubnnorexka [JOK
MAaTepHAIbHON TOYKH IO OKPYKHOCTH https://resh.edu.ru/subject/
[Tpuniun otHocuTEeNnbHOCTH ["anumnes.

PHIHIL BuGnnorexa [IOK
8 NHepuuanbHble CUCTEMBI OTCUETA. 1 _ .
N https://resh.edu.ru/subject/
[IepBe1it 3ak0oH HproTOHA
Macca Tena. Cuina. [IpuHiun
9 CYTIEpPIIO3ULINH CHII Blv)TO I(1)171 3aKOH 1 bubmnorexa LIOK
yrep ) pou https://resh.edu.ru/subject/
Herotona y1st MaTepuaibHONU TOUKU
10 Tpernii 3akoH HeroToHa niist 1 bubnumoreka [IOK



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

MaTCpHraJIbHbBIX TOUCK

https://resh.edu.ru/subject/

3aKoH BCEeMHUpHOro TsarotreHus. Cuia

bu6mmoreka [IOK

1 Tsbkecth. [lepsas kocmmuteckas https://resh.edu.ru/subject/

CKOPOCTh
bu6mmoreka [IOK

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena https://resh.edu.ru/subject/
Cuna tpenusi. KoadunmienT tpenus.

13 Cuna cgnpOTHBneI({qu:I npu ,Z[BI/IE(CHI/II/I Eubmorexa LIOK .

https://resh.edu.ru/subject/
TeJa B KUJAKOCTH WU ra3e
[ToctrynarensHOE U BpalareabHOE

14 JBIKEHHE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmenTt cuiibl. [1nedo cuiel. YenoBus https://resh.edu.ru/subject/
paBHOBeCHS TBEPOTO Tela
Nmnynbc maTepuanbHON TOYKH,

15 CHUCTEMbI MaTEPUAIbHBIX TOYEK. bubmuorexa [JOK _
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://resh.edu.ru/subject/
UMITyJIbca. PeakTuBHOE MBUKEHUE
PabGoTa 1 MOIIIHOCTB CHJIBI.

16 Kunernueckas 3Heprusi MarepuaabHOW bubnuoreka [IOK _
Touku. Teopema 00 U3BMEHEHUH https://resh.edu.ru/subject/
KMHETUYECKOW SHEPT U
[ToreHumansHas s3Heprus.

[ToTenumanbHas sHEPrUs 0
17 neopMUpPOBAHHOM é)pym/}l’ll:rl?lyr bubmorexa LIOK .
https://resh.edu.ru/subject/
[ToTennmansHas SHEprust Tena BOIU3U
MTOBEPXHOCTH 3EMITH
[ToTenmanpHbBIC U HETIOTEHITUATIBLHBIC
cuibl. CBsi3b pabOTHI

18 HETIOTEHITUAIBHBIX CUJI C U3MEHEHUEM bubnmoreka [JOK _
MEXaHUYECKOU DHEPTUU CUCTEMBI TEI. https://resh.edu.ru/subject/
3aKOH COXpaHEHUS MEXaHUYIECKOM
SHEPIUU

19 Jlaboparopnas pabota «MccienoBanue



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

20

21

22

CBSI3U pabOThI CUJIBI C U3MEHEHHEM
MEXaHUUYECKOI HEPIUH Tella Ha
IIpUMepe PacTsSKEHHs] PE3UHOBOTO
KTyTa»

KonrponsHas pabora o reme
«Kunematuka. J{luHamuka. 3aKOHbI
COXPAHCHHUS B MEXaHHKE)

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KMHETHYECKOM Teopuu. bpoyHoBCcKoe
nskenue. Anddysus

XapakTep IBUKEHHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mogenu cTpoeHus ra3os, KUIAKOCTEH U
TBEPJIBIX TEIl

bubmuoreka [JOK
https://resh.edu.ru/subject/

bu6mmoreka [IOK
https://resh.edu.ru/subject/

23

24

Macca monexyn. KonnyectBo
Bemiectra. [locTositHHas ABoraapo

TemoBoe paBHOBecue. TemnepaTypa u
e€ usmepenue. lllkana remneparyp
Lenbcus

25

26

WUneanbusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcosroTHast TeMIiepaTypa Kak Mepa
CpeaHel KHHETUYECKON DHEPTUU
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

bu6mmoreka [IOK
https://resh.edu.ru/subject/

bu6mmoreka [IOK
https://resh.edu.ru/subject/

27

3akoH JlanbToHa. ['a30BbIe 3aKOHBI

28

JlaGopatopHnas pabora «/ccnenoBanue
3aBUCHUMOCTH MEXIy IapameTpamMmu
COCTOSIHMSI pa3pEKEHHOI0 Ta3a

29

H3onporiecchl B e€ambHOM ra3e u ux
rpaduyeckoe npeacTaBieHue

bu6nmoreka [JOK
https://resh.edu.ru/subject/

30

BuyTtpeHnHss sHeprus
TEPMOJMHAMUYECKONU CUCTEMBI U

bu6mmoreka [IOK
https://resh.edu.ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

crioco0b! e n3MeHenus. Konmnaectso
TEIUIOTHI U paboTta. BuyTpenHss
SHEPTHs OTHOATOMHOTO UICAITEHOTO
rasa

31 Bune! teronepenaun bubmorexa LIOK
A pea https://resh.edu.ru/subject/
VYnenbHas TEMI0EMKOCTD BELIECTBA.
- - bubmuoreka [JOK
32 KonngecTBo TemioTs npu _ .
. https://resh.edu.ru/subject/
Teruionepenaye. AnuabaTHblil mpoiecc
33 [lepBblil 3aKOH TEPMOANMHAMUKH U €TO bubnuorexa [JOK
IIPUMEHEHHE K U30IpolLeccaM https://resh.edu.ru/subject/
34 HeoOpaTuMoCTh IpOIIeCCOB B IPHPO/IC. bubnnoreka [JOK
BTopoii 3ak0oH TepMOJIUHAMUKHI https://resh.edu.ru/subject/
[Tpuniun nevicreus u KIIJ TenmoBoi bu6mmoreka [IOK
35 _ .
MaIlUHbI https://resh.edu.ru/subject/
36 [uxa Kapnro u ero KI1/]
37 DKosornyeckre npoodaemMbl
TETUIOHEPTETUKH
38 O6o0maromuii ypok «MonexynspHas bubnmnorexa [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI https://resh.edu.ru/subject/
KonTponbHas pabota mo Teme
39 <<MOJ1peK TSt Hgﬂ ¢uzuka. OCHOBBI bubmorexa LIOK
YAp ’ https://resh.edu.ru/subject/
TEPMOJTUHAMUKI)
[TapooGpazoBaHue U KOHACHCAIHSL. bubnnorexka [JOK
40 .
Hcnapenue u kunenue https://resh.edu.ru/subject/
a1 AOcCoII0THAS 1 OTHOCHUTEITbHAS bu6mmorexa [IOK
BJIAXKHOCTh BO3/yxa. HacheleHHbli nmap https://resh.edu.ru/subject/
Teépnoe teno. Kpucrannnueckue u
42 amopdHbIe Tena. AHU30TPOIHS CBOMCTB bubnuotexa [JOK
KpUCTAIIOB. JKHIKNE KPUCTAILIBI. https://resh.edu.ru/subject/
CoBpeMeHHbIE MaTepHaIIbI
43 [TnaBneHue u KpuCTaIIU3AIH. Bubmiorexa HOK

https://resh.edu.ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

V nenbHast TEII0TA MIaBICHHUSL.
Cybnumarust

44 VpaBHeHME TeIoBOro dajsanca Bubmorexa HOK
p https://resh.edu.ru/subject/
OJIeKTpU3aLis TEI. DIEKTPUUECKUN
45 3aps pI[BaILI/I a DJIEKT I/I‘II;CKI/IX buGmorexa LIOK
pAL. a p https://resh.edu.ru/subject/
3apsI0B
I[IpoBOAHUKH, JUDIEKTPUKA U
46 H(I))JI I[OBO };IfKI/I 3aK(r))H COXpaHEHUS bubmiorexa HOK
YHPOBOZ ’ p https://resh.edu.ru/subject/
AIEKTPUIECKOTO 3apsiaa
BsaumoneiicTBue 3apsa0B. 3aKoH
47 Kynona I[ToqeqHHﬁ EneﬂKT MYECKUN bubmiorexa HOK
Y ’ p https://resh.edu.ru/subject/
3apsin
Hanpsxk€HHOCTB AJIEKTPUYECKOTO TIOJIS.
[IpuHnun cyneprno3unuun bubnuoreka [IOK
48 N . i
WIEKTPUUECKUX MoJeH. JInHuu https://resh.edu.ru/subject/
HANPsSOKEHHOCTH
PaboTa crit 3i1eKTpOCTaTHIECKOTO
49 oasg HOTGHHHaHTpPaSHOCTL Bubmiorexa LTOK
’ ) https://resh.edu.ru/subject/
IOTEHI[AATIOB
IIpoBOOHUKHN U OUIIEKTPUKHU B
POBOX 6 P bu6mmoreka [IOK
50 ANEKTPOCTATUYECKOM ITOJIE. _ .
https://resh.edu.ru/subject/
JlusnexTpudeckasi IpOHUIIAEMOCTD
i bubnmoreka [JOK
51 DrekTpoémKocTs. Komnencarop https://resh.edu.ru/subject/
DIEKTPOEMKOCTE IIJIOCKOTO
52 KOHI[CII;CEITO a. DHeprud 3apsHKEeHHOr 0 Bubmiorexa HOK
pa. P P https://resh.edu.ru/subject/
KOHJIEHCAaTOpa
53 Jlaboparopnas pabora "M3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa '
[IpuHIMIT NEHCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOIMMMPOBATHLHOTO

anmnapara, CTpyHHOr0 PUHTEPA.
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55

56

DIIeKTpOCTaTHYECKAsK 3aIUTa.
3azemiIeHHE AIIEKTPOIPUOOPOB

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cymiectBoBaHus. [10CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporunenue. 3akon Oma it
y4acTKa [enu

[TocnemoBarenbHOE, TAPALICIBHOE,

CMCIIaHHOC COCAUMHCHUC ITPOBOJHUKOB.

Jlaboparopuas padota «3yueHue
CMEIIIaHHOTO COCIMHEHHSI PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://resh.edu.ru/subject/

57

58

59

60

PaGoTa 1 MOUTHOCTB AIEKTPHUUECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

3axon OMa 11 TOJIHOM (3aMKHYTO)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne D/1C nctounnka TokKa u
€ro BHYTPEHHETO CONPOTUBIICHUS

DJeKTpOHHAs MPOBOJUMOCTD TBEPABIX
METAJUIOB. 3aBUCHUMOCTh
COIPOTUBIIEHUS] METAJIIOB OT
teMmeparypbl. CBEpXIpOBOIUMOCTh

DNEeKTpUUYECKUN TOK B BaKyyMe.
CBoliCTBa 2IEKTPOHHBIX ITYYKOB

0.5

bu6mmoreka [IOK
https://resh.edu.ru/subject/

bubmunorexa [JOK
https://resh.edu.ru/subject/

61

62

[TomynpoBOAHUKH, UX COOCTBEHHAS U
MIPUMECHAsI MPOBOIUMOCTh. CBOMCTBA
p—n-nepexona. [lonynpoBoaHUKOBBIE
prOOpbI

DIEeKTpUYECKHI TOK B pacTBOpAx U
pacruiaBax 3J€KTPOJIUTOB.
ONeKTpoIUTHYECKAs JUCCOLMALUS.
OnexTponaun3

bubmuorexa [JOK
https://resh.edu.ru/subject/

bu6mmorexa [IOK
https://resh.edu.ru/subject/

63

DNEeKTPUYECKHM TOK B rasax.

bubmuorexa [JOK
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CaMoOCTOITENbHBIN U
HECAMOCTOSATEbHBIN pa3pan. MosHus.
IImazma

https://resh.edu.ru/subject/

DnexTpuueckue npudopsl U

YCTPOMCTBA U UX IIPAKTUYECKOE bubnuoreka [IOK

64 1 : i
npumeHenue. [IpaBuna TeXHUKU https://resh.edu.ru/subject/
0e30macHOCTH

65 O6o06maromuii ypok 1 bubnunoreka [HOK
«INEKTPOIUHAMUKA https://resh.edu.ru/subject/
KonTponbHas pabora no teme
«Qnekrpocraruka. [TocTosHHBIM bubnuoreka [IOK

66 . 1 _ .
AJIEKTPUYECKUM TOK. TOKM B pa3IuyHbIX https://resh.edu.ru/subject/
cpenax»
Pesepsubliil ypok. KonTponbHas padora bubnnorexa [HOK

67 n n 1 . H
1o Teme "DIIeKTPOAMHAMHUKA https://resh.edu.ru/subject/

68 PesepBHblil ypok. O6001maromui ypok 1 bubnuoreka [IOK
o temam 10 kacca https://resh.edu.ru/subject/

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka
n/n yp Bcero KoﬁﬂTpO‘m’m’le Hp ﬁaKTquCKHe u3ydyeHusi oOpa3oBaTesIbHbIE
padoThbI padoTbI pecypeb
[TocTostHHBIE MATHUTHI U X
1 B3aUMoOJercTBHEe. MarHuTHOE II0JIE. 1 bubmuoreka [JOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://resh.edu.ru/subject/
MarHMTHON MHTYKIIUU
MarauTtHoe 1nosje NpoBOJHUKA C TOKOM.
2 OmeIT DpcTena Bsall)HMof(eﬁCTBHe 1 Eubmorexa IIOK
p ' https://resh.edu.ru/subject/
MIPOBOJHHUKOB C TOKOM
3 Jlaboparopnas pabota «M3yueHue 1 1 bubnuorexa [JOK
MAarHUTHOTO II0JI KaTYIIKH C TOKOM» https://resh.edu.ru/subject/
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.
4 H12160 IfsllTO Has pabora «I/Iccne)loIl:aHI/Ie 1 1 bubmorexa LIOK
oopatoprias b https://resh.edu.ru/subject/
JENCTBUS MMOCTOSTHHOTO MarHuTa Ha
pPaMKy C TOKOM»
€MCTBUE MarHUTHOTO MOJIS HA
5 I[Z[BI/DK Csl 3apsHKEHHVIO YaCTHI] 1 Bubumorexa [IOK
yumyto P yro Y. https://resh.edu.ru/subject/
Cuna Jlopenna. Pa6ota cuisl Jlopenna
DOnekTpoMarauTHas HHAyKUs. [loTok
6 BEKTOpa MarHuTHOM uHAyKuu. 3/1C 1
WHIYKIWU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykiuu dapanes
JlaGoparopHas padorta «/ccnenoBanue
7 ;IBJIerI/Iﬂ SIJ)ICI(T pOMarHHTHoﬁ g 1 1 bubmorexa LIOK
P https://resh.edu.ru/subject/
WHTYKITAW
NHayKTUBHOCTB. SIBIEHUE
YK bu6mmoreka [IOK
8 camonHaykIuu. 1C caMOMHIYKIIUH. 1

SHGPFI/ISI MAarauMTHOI'O ITOJISA KaTYIIKH C

https://resh.edu.ru/subject/
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TOKOM. BHGKTpOMaFHI/ITHOC II0JIC

TexHuueckue yCcTpoucTBa U UX
MIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
ANEKTPOMArHUTHI, HIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTHII,
MHIYKIIMOHHAS TIeYb

10

11

12

O6o0maromuii ypok «MarautHoe
moJie. DIeKTPOMArHUTHAS MHIYKIIHSD)

KonTponbhas padota no teme
«MarauTtHoe 1mose. DJIeKTpOMarHuTHast
WHTYKIIAS))

CB00O/IHBIE MEXaHUYECKUE KOJIeOaHusI.
['apMoHnYeckue KonebaHus.
YpaBHEHHE rapMOHUYECKUX
konebanwmii. [IpeBpaienne sHeprun

bubmuoreka [JOK
https://resh.edu.ru/subject/

bu6mmorexa [IOK
https://resh.edu.ru/subject/

bubmuorexa [JOK
https://resh.edu.ru/subject/

13

Jlaboparopnast pabota «MccnenoBanue
3aBHCHMOCTH TEPHO0/Ia MAJIbIX
KoJieOaHUM Tpy3a HAa HUTHU OT JIJTUHBI
HUTHU M MacChl TPy3a»

14

Konebarenbublit KoHTyp. CBOOOAHBIE
AJIEKTPOMArHUTHBIC KOJIcOaHUs B
UJealbHOM KoJIeOaTeTbHOM KOHTYPE.
AHAJIOTHS MEXKIy MEXaHHUYESCKUMHA U
ANEKTPOMArHUTHBIMU KOJIeOaHUSIMU

bu6mmoreka [IOK
https://resh.edu.ru/subject/

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTHH B UICATLHOM KOJIe0aTeTbHOM
KOHTYpE

bubmuorexa [JOK
https://resh.edu.ru/subject/

16

[IpencraBieHue o 3aTyXaroOMINX
KoseOaHusX. BolHyKIeHHbIE
MexaHHJecKHue konedanns. Pe3onanc.
BBIHY)K}IGHHI)Ie 3HeKTpOMaFHI/ITHBIe
KoJIe0aHus

bu6mmorexa [IOK
https://resh.edu.ru/subject/

17

IlepemenHsbIil Tok. CHHYCOUAJIBHBIN

bubmuorexa [JOK
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18

19

MepeMEeHHbIN TOK. MOIIHOCTh
MEPEMEHHOTO TOKa. AMIUIUTYIHOE U
JEHCTBYIOIICE 3HAUCHUE CUJTBI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoxacrtso,
nepeaaya v norpebieHue
JIEKTPUYECKON SJHEPTUU

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUYECKOTO 3BOHKA,
reHeparopa NepeEMEeHHOr0 TOKa, JTMHHUI
NIEKTponepenay

https://resh.edu.ru/subject/

bu6mmoreka [IOK
https://resh.edu.ru/subject/

20

DKOJIOTMYECKHUE PUCKH NIPU
IIPOU3BOJICTBE IIEKTPOIHEPIUU.
Kynsrypa ncnons3zoBanus
3JIEKTPO3HEPIUU B OBCEIHEBHOM
AKU3HU

21

MexaHudecKue BOJTHBI, YCIOBHS
pacnpocrpanenus. [lepuoa. Ckopocth
pacrpoCcTpaHeHHsI U JJTHHA BOJIHBI.
[TorepeuHble U MPOAOJIBHBIC BOJTHBI

bu6mmoreka [IOK
https://resh.edu.ru/subject/

22

23

24

25

3Byk. CKOpocCTh 3ByKa. I poMKOCTB
3Byka. Beicora Tona. TemOp 3Byka
DJeKTpOMarHuTHbIE BOJIHBI, X
CBOMCTBA U CKOpOCTh. [lIkana
ANEKTPOMArHUTHBIX BOJIH

[IpuHIUIIBI paTnoOCBA3U U

TeaeBuaeHus. Pa3Butue CpCACTB CBA3H.

Panmonoxkanus

Kontponbnas padota «Konebanus u
BOJIHBD»

bu6mmoreka [IOK
https://resh.edu.ru/subject/

bu6mmorexa [IOK
https://resh.edu.ru/subject/

bubmuorexa [JOK
https://resh.edu.ru/subject/

26

[IpssMonMHENHOE pacpoCcTpaHEeHue
CBETa B OJIHOPOJHOM cpefe. ToueuHbli
HCTOYHMK cBeTa. JIyd cBera

bu6nmoreka [JOK
https://resh.edu.ru/subject/
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OtpaxkeHue cBeTa. 3aKOHbI OTPAKECHUS

bubmuorexa [JOK

27 csera. [locTpoenne nzodpakeHmii B https://resh.edu.ru/subiect/
IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe

28 Blf eHHee oTpaxeHue. [IpenenpHbIN bubmnorexa LIOK

yp p - beat https://resh.edu.ru/subject/
YTOJI [TOJIHOTO BHYTPEHHETO OTPaKEHUS

29 JlabGopaTopHas paborta «3mepeHnue bubnmoreka [JOK
[10Ka3aTelIst IPEJIOMIICHUS CTEKJIa https://resh.edu.ru/subject/
JIunssl. [locTpoenue n3obpaxkenuii B

30 nuHze. Do Mpna TOHKOH J'II;IH3I>I bubmmorexa LIOK

- POPMY ' https://resh.edu.ru/subject/
VYBenu4ueHue JIuH3bI

31 Jlaboparopuas padota «Vcciienopanue
CBOMCTB M300pa)kKCHUH B JIMH3AX)

Hucnepcus cBeta. CIIOKHBIN COCTaB

30 oenoro ceera. L{er. JlabopaTopHas
pabota «Habmroienue nucrepcun
CBETa»

33 Wntepdepennus cera. Audpaxius bubnnoreka [JOK
ceta. [luppaknuonHas pemerka https://resh.edu.ru/subject/
[TonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK

34 _ .
[Tonspusanus ceera https://resh.edu.ru/subject/

35 OnTuyeckue MpruOOPHI U yCTPOMCTBA U
YCIIOBUS UX 0€30TaCHOTO IPUMEHEHUS
I'paHUIIBI MPUMEHUMOCTH

36 KJ1accuueckoi MexaHuku. [loctynarel bubnuorexa [IOK
CIIeIMaIbHON TEOPUH https://resh.edu.ru/subject/
OTHOCUTEIIbHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.

37 3aMeieHue B eMeHJII/I Hu CI())K aleHue Bubmiorexa HOK

p p https://resh.edu.ru/subject/
JUTHHBI
38 DHEprusi ¥ UMITYJIbC PEIATUBUCTCKOM bubnmnoreka [JOK

gacTulbl. CBS3b MAcChl C JHEPIUEN U

https://resh.edu.ru/subject/
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HUMITYJIBCOM. 9Hepr1/151 ITOKOsA

Kontponbhas padota «OnrTuka.

39 OCHOBBI ClIEUAIIBHON TEOPHUH bubanorexa LIOK
1t p https://resh.edu.ru/subject/
OTHOCHUTEILHOCTH
40 ®otonbl. opmyna [1nanka. DHeprus u bubnmoreka [JOK
UMIyJbC GOTOHA https://resh.edu.ru/subject/
OTKpBITHE U UCCIEIOBAHNIE
41 (bOTga(b(beKTa OHBII[TBI AT bubmorexa LIOK
) T https://resh.edu.ru/subject/
CroneroBa
3akoHs! Gporoddhdexra. YpaBuenue
. (? b P bu6mmoreka [IOK
42 DiinmreitHa 1 Gorosddexra. _ .
https://resh.edu.ru/subject/
«Kpacnas rpanuna» potospdexra
asiieHue csera. OnbeiTe! I1. H.
43 JZIIe6eILeBa XUMHAYECKOE JIefiCTBUE bubumotexa [IOK
) https://resh.edu.ru/subject/
CBETa
TexHuueckue ycTpoucTsa u
44 MPaKTUYECKOE TPUMEHEHHUE:
¢dboTodrneMeHT, GOTOAATUNK, COTHEUHAS
Oatapest, CBeTOINO/
Pemenue 3agad mo reme «1E€MEHTHI bubmuorexa [JOK
45 N ) :
KBAHTOBOM ONTUKUN» https://resh.edu.ru/subject/
Monenb atoma Tomcona. OmIBITEI
46 Pe3§ dbopa 1Mo paccesHUIo 0-4acTh bubmorexa LIOK
pOOpa P 1. https://resh.edu.ru/subject/
[InanerapHas moziens aToma
bubmuorexa [JOK
ar Hocrynatet bopa https://resh.edu.ru/subject/
WNsnyyenne u nornomenue ¢poTOHOB
48 big I/I}ll'lqe exXoe aTOM:I C oan;o OBHSI Bubmiorexa LJOK
P P N yP https://resh.edu.ru/subject/
SHEPTUH Ha Apyroi. Buasl ciekTpos
BonHoBEIE cBOMicTBaA YacTUIl. BOIHEI 1ie
. t e bubmuotexa [JOK
49 bpoiinsa. KopnyckynsipHO-BOTHOBOMI

AyaJIu3M. CronTanHoe U BBIHYXXACHHOC

https://resh.edu.ru/subject/
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HU3JTy4CHUC

50

OTKpBITI/Ie PaAnO0aKTHUBHOCTH. OnEBITH

Pesepdopaa no onpexnenenuio cocrasa

PaaOaKTUBHOI'O U3TTYYCHUSA

bu6mmoreka [IOK
https://resh.edu.ru/subject/

51

52

CgoiictBa anbda-, 6eTa-, raMma-
u3nydyeHus. BinusHue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacnai.
DJEeKTPOHHBIN U IO3UTPOHHBIN OeTa-
pacnan. I'aMma-uzinydenue

bu6mmoreka [IOK
https://resh.edu.ru/subject/

53

9Hepr1/1;1 CBs3H HYKJIOHOB B AApPC.

SnepHble peakuuu. S nepHbIN peakTop.

[IpoGrieMsl, EpPCIEKTUBHI,
9KOJIOTMUECKHUE aCIEKTHI SACPHON
SHEPTeTUKU

bu6mmoreka [IOK
https://resh.edu.ru/subject/

54

DneMeHTapHbie YacTUllbl. OTKpBITHE
Mo3uTpoHa. MeTobl HAOMIOACHUS U
perucTpanmu 3JIEMEHTAPHBIX YACTHLI.
Kpyrnsiii cton «®yHaameHTaabHbIe
B3anNMOJICUCTBHA. EMMHCTBO
(bu3nUeCKoil KAPTHUHBI MUPA»

bu6nmoreka [JOK
https://resh.edu.ru/subject/

55

Bun 38é3nH0r0 HeOa. Co3Be3aus,
SIpKI/Ie 3Bé3)II)I, IJIaHETHhI, UX BUAUMOC
nekenue. CollHEYHAs CUCTEMA

56

57

Comnnne. ConHeyHast akKTUBHOCTb.
WcTtounnk sneprun CoiHLa U 3BE31

3BE3IBI, NX OCHOBHELIC
XapaKTEPUCTUKH. 3BE3/bI ITIABHON
IIOCJIEI0BATENBHOCTH. BHyTpeHHEE
cTpoeHue 3BE31. COBpeMEHHbIE
IIPEIICTABICHUS O IIPOMCXOXKICHUN U
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spororini ComHIa U 3BE3

58

59

Mueunsiit [lyte — Hamma ["anakTuka.
[Tonoxenue u auxenue ConHia B
lNanaktuke. ['anaktuku. YEpHbIE OBIPHI
B sIJIpax rajJakTUK

Bcenennas. Pazberanue raiakTuk.
Teopust bosnbiioro B3pbiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUHT 1

61

62

KonTponbnas pabota «neMeHTHI
aCTPOHOMHU U aCTPOPHUIUKI

O6o6matomuit ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIIMATbHON 1 1
ATUYECKOM chepax NeaTeTbHOCTH

YyeJioBeKa

63

O6o6maromuit ypok. Pois u Mmecto
(U3HUKN ¥ aCTPOHOMHH B COBPEMEHHOMN 1
Hay4YHOH KapTHHE MUpPa

64

65

O6o6maromuit ypok. Pois
¢duznveckoii Teopun B GopMupoOBaHUH
NPEJCTaBICHUN O (PU3NYECKON KapTHUHE
MHUpa

O6o0maromuii ypok. Mecto
¢bu3nveckoil KapTUHBI MHUpa B 00IIEM
PSTy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX IPEJCTABICHUNA O IPUPOIE

66

67

PesepBHbIil ypok. MarautHoe noie.
DneKTpOMarHuTHas UHAYKLUS
Pesepublit ypok. OnTuka. OCHOBBI
CIIEIMAIbHON TEOPHUH




OTHOCHUTCIBbHOCTHU

Pesepnsrii ypok. KBantoBas dusuka.

68 DneMeHTHl aCTPOHOMUU H 1 bubmnorexa LIOK
https://resh.edu.ru/subject/
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

» @usuka, 10 xmace/ Mskumes I'.5., byxoBueB b.b., Corckuit H.H. monx penaxiueit
[TapdentreBoit  H.A., AxkmuonepHoe o6OmectBo «M3gatenbctBo  «lIpocBemenue»
* ®msuka, 11 xmace/ Msxumes [.JI., byxosues b.b., Yapyrun B.M. mon penakmmeit
[TapdentbeBoit H.A., Akinoneproe odmiectBo «M3aatenberBo «IIpocBemieHuney

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA
[IporpamMmbl  o6mieoOpa3zoBaTenbHbIX  yupekaeHuil. @usuka. 10-11 xmacce. — M.:
[Ipocseuienue, 2009.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
https://resh.edu.ru/subject/
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