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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMM K pe3yslbTaTaM OCBOECHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammbel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNOoJaBaHUsl y4eOHOTO
npenvera «®@u3uka» B 0oOpa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoir  ®Denepanuu,
peaTM3yoLUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBbI.

Copnepxanue nporpaMMbl 1O (pU3MKe HaNpaBieHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [IporpaMmma no ¢usmuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TaKK€ YUYUTHIBAET HEOOXOAMMOCTb peaIM3allUMUd MEXIIPEIMETHBIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE LIEJIM M3y4eHHs (U3UKM Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIE, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE Pe3y/bTaThl OCBOCHUS Kypca (pU3UKU Ha 6a30BOM YpOBHE, B TOM 4YHUCIIE

IpeIMETHBIE PE3YIbTAThI IO rojlaM O0yUYEHUs;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0ydeHus..

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUYEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHMH 00 OKpY)KarolleM MHpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3YIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI, U3ydaeMbIX
XuMHel, Ouonorue, ¢usmdeckoi reorpadueir u acrpoHomueil. Mcnonp3oBaHue M aKTUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPaHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHSATh HAyYHbII METO]I TO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBIISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepHall Kypca (PU3UKH 00beAMHEH BOKPYT
¢busznueckux Teopuil. Begymmm B Kypce sBIseTcss (OpPMHUpOBAHUE MPEICTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NYECKoil HayKH, OCMBICIIEHUE CBSA3H Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TpodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTHYECKUX NPUIIOKEHUIN U3yUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonozusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKAeHHsI Mpo0IeM palliOHAIBFHOTO MPUPOAOIIONIL30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((HOpMUpOBAHUE TMPEACTABICHUI O CTPYKTYpe MOCTPOEHUs
buznueckoil Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI OMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-IeATEIbHOCTHBIN MOJIX0 B Kypce (PU3UKH peau3yeTcs MpekIe BCero 3a cuér
OpraHu3aIyi IKCIEPUMEHTAIbHON NesTeNIbHOCTH o0yyatomuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YacTHUKaMH 00pa30oBaTelIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUS M OCHAIIeHUs Kabuneta ¢pusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4d C SIBHO 33JJaHHON (PM3UYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSATh W3YYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJIHOTO pasjena
Kypca, Tak U UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’KaloIle XKu3HHU, TpeOyromue BbIOOpa (PU3MUEecKOW MOAENW HJisi CUTYyallud MPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0miero o0pa3oBaHUs JIOJDKEH M3y4aThbCs B YCIOBHAX TPEAMETHOTO KaObwHeTa (pHM3MKHM Wi B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUECKHMX TPAKTHYECKUX paboT © JEMOHCTPAIMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTAaTOUYHOCTH M 00ECHeYMBaeT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamme 1o
¢u3nKe KIFOYEBHIX JEMOHCTPALMH ISl MCCIEOBAHUS HM3y4aeMbIX SIBJICHUH M IPOIIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMpaKTHYECKUX paboT (gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTBI J1aOOPaTOPHOTO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IETISIMHU U3Y4YeHUS GU3UKU B 0011IEM 00pa30BAHUU SBISIIOTCA:

e (opMupoBaHHE HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE IMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEIOBATEIbCKOTO OTHOLIECHHS K OKPY)KAIOLIUM SIBJICHUSIM;



(dbopMUpOBaHKHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTD SBJICHUS C HCIIOJb30BaHHEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O POIHM (DUBHMKH IS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU M TEXHOJIOTHIA.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

npruoOpeTeHne CUCTEMBbl 3HaHUN 00 OO0MmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN MPUMEHSATH TEOPETUYECKUE 3HaHWUSI Ui OOBSCHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHUE (PU3MUYECKMX OCHOB W TPUHIIMIIOB ACUCTBHUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
OKCIIEPUMEHTOB, aHaJlM3a M  UHTepHpeTanuu  HUHQOpMaluH,  OmpeiesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTara;

CO3/IaHM€ YCIIOBHH ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.

COJAEPKAHUE OBYYEHUS

10 KJIACC

Pa3zpnen 1. ®u3uka u MeTOAbI HAYYHOI0 MIO3HAHUS
®usuka — Hayka O npupoje. HayyHele MeToAbl MO3HAHUSA OKpyXkarouero mupa. Pomib
HKCIIEPUMEHTA U TEOPHUH B MIPOLIECCE MO3HAHUSI TPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBaeHUid U npoueccoB. Hayunble runoressl. duznueckue
3aKOHBI U TeOpuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.
Ponp 1 Mecto ¢u3uku B (OPMHPOBAHUU COBPEMEHHON HAy4yHOW KapTHHBI MHpa, B
MIPaKTHYECKON NEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
AmHasiorossle 1 U(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIBIOTEPHBIE TATUUKH.

Pa3zpen 2. Mexanuka
Tema 1. Kunemamuka



Mexanndeckoe paBukeHHe. OTHOCHUTEIBHOCTh MEXAaHUYECKOro JBHKeHHs. Cucrema
orcuéra. Tpaekropus.
[lepemenienue, ckOpocTh (CpelIHssl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUalIbHOM TOUYKH, UX MPOEKIMU HAa OCU CHUCTEMbl KoopAuHaT. CloKeHHe NEepeMEIeHU 1
CJII0’KE€HHE CKOPOCTE.
PaBHOMEpHOE M paBHOYCKOPEHHOE MPsSMOJIMHEHHOE IBIKeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NIEPEMEILICHUS MAaTEPUAIIBHON TOUKU OT BPEMEHH.
CBobOoniHoe majieHne. Y CKopeHre CBOOOIHOIO MaJACHHUS.
KpuBonuHneliHoe naBMXeHHE. [I[BU)KeHHME MarepualbHOW TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW 110 MOZYJIO CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
gacTtoTa oOpanieHus. L{eHTpocTpeMUTenbHOE YCKOPEHHE.
TexHuueckue yCTpOWCTBA M MPAKTHUUECKOE IPUMEHEHHE: CIUJIOMETp, ABUKECHUE
CHapsJ0B, LICMIHbIE U PEMEHHBIE MTEpeJadH.
Jlemoncmpayuu
Mogenb cucTeMbl OTCUETA, MILTIOCTPALM KHHEMATUYECKUX XapAaKTEPUCTUK JABUKECHHUS.
[TpeoOpazoBanre ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.
[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.
HaoGmonenue neukenus teaa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenne yckopeHus CBOOOHOTO MaICHHUS.
HamnpaBnenue cCkopocTy Npu ABUKEHUU IO OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
N3ydeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAECIEHNUS MTHOBEHHOM CKOPOCTH.
UccrnenoBanue  COOTHOUIEHUS ~ MEXAY  NOYTSAMH,  NOPOWICHHBIMUM  TEIOM  3a
MOCJIEIOBATEIbHbIE PAaBHbIE IPOMEXKYTKM BpPEMEHM IpPHU PAaBHOYCKOPEHHOM JBHUKEHHUU C
Ha4yaJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.
N3yuenune nBMKEHUS MIAPUKA B BI3KOU KUJKOCTH.
N3yuenune aBuxeHus Tena, OpOIIeHHOT0 TOPU30HTAIBHO.
Tema 2. /lunamuxa
ITpuHumun otHocutenbHOCTH ['anuies. [lepBbiit 3akoH HeroToHa. HEpLManbHbIE CUCTEMBI
oTcuéra.
Macca Tema. Cwma. Ilpunnun cyneprio3unmu cuil. Brtopoit 3akon HerooTona st
MaTepUaIbHOM TOUKU. TpeTuit 3akoH Hpr0TOHA 1711 MatepUalIbHBIX TOYEK.
3akoH BceMupHoOro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenune. Buabl TpeHust (mokosi, ckoybxeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBXKEHHUs U cuia TpeHus mokos. Koadduiment tpenus. Cuia cOnpoTUBIEHUS
NP ABUKEHUH TeJla B KUJKOCTH WM rase.
[TocTymarensHOE U BpamareabHOe ABUKEHNE a0COTIOTHO TBEPAOTO TEa.
MOMEHT CHubl OTHOCHUTEIBHO OCH BpamieHus. [lnedo cuibl. YciioBUsST paBHOBECHS
TBEPAOTO TEIA.

TexHuueckue yCTpONCTBA W NPAKTUUYECKOE MPUMEHEHHUE: MOAIIUIHUKY, JIBUKEHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBnenue nuepuuu.

CpaBHeHHE MacC B3aUMOJIEUCTBYIOIIUX TEN.

Bropoii 3akoH HeroToHa.



N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABbEME U NaJCHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCHUs TBEPAOrO Teina. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3yueHnue aBmxeHUs OpycKa 0 HaKJIOHHOW TJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

Uccnenoanue ycinoBuil paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKoHbl COXpaHeHUs 8 MEXAHUKE

Hmnynsc MaTepralibHOM TOYKHU (Tela), CUCTEMbl MaTepUAIbHBIX TOYeK. IMITYIbC CHIIBI U
M3MEHEHHE UMITYJIbca Teja. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernyeckass sHeprus maTepualibHONW TOYKU. Teopema 00 HM3MEHEHMHM KHUHETHYECKOU
SHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HEMOTEHIMAIbHBIE CUJIbl. CBsI3b paOOThl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOMCTBA M INPAKTHUYECKOE NPHUMEHEHME: BOJAOMET, KOIEpP, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexoxa moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydyeHne aOCOJMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue cBsi3U pabOTHI CUJIBI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEepruM Teja Ha
IIPUMEpPE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nen 3. Mosekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUH U X OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBmwxkenme. uddys3ms. Xapaktep IBWKEHHS €W B3aUMOJCHCTBUSI YaCTHIL
BemecTBa. Mojenu CTpOEHHUS Ta30B, KHAKOCTEH M TBEPABIX Tel U OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaumdecTBo BemiecTsa.
[TocTostnHas ABorajpo.

TemmoBoe paBHOBecue. Temneparypa u e€ uamepenue. [llkana remneparyp Llenbcust.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHUYECKON Teopuu
ueanpHOr0 ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeJHedl KHHETHYECKOW HSHEpruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana Ttemneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlamprona. M3omporiiecchl B UcaIbHOM Tas3e ¢



MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHne U30IPOLIECCOB: U30TEpMa,
u30x0pa, n3obapa.

TexHUUecKne yCTpOUCTBA U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnbiTe! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHUS.

Mognens onbita llTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Monens, WUTIOCTpUpPYIOLIAs PUPOLY JaBJIECHUS ra3a Ha CTEHKH COocyaa.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIBbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Onpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATE HAa OCHOBE HM3MEpEeHUU 00BEMa
KOMHAaTBI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 ra3a.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHYTpEeHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl e€ uzmeHenus. KonnuectBo TemioTsl U pabora. BHyTpeHHsS SHEprus 0JlHOATOMHOTO
uJeanbHOro ra3a. Bujpl Ternonepenayu: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEMI0EMKOCTh BellecTBa. KoauyecTBo TEIIOTHI IpU TEIUIONepeaaye.

[TonsiTue o0 anmabatHoMm mnpouecce. IlepBblii 3akoH TepMoauHaMmuku. IIpumenenue
NEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. I padudeckas nHTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTs npoiieccoB B MpUpoO/Ie.

TeroBeie MamuHbL. [IpuHIUIIBL [EeHCTBUS TEMIOBBIX MaluH. [IpeoOpa3zoBaHus sHEPTUU B
Ter1oBbIX MamnHax. Koagduuuent nonesnoro aeictBus terioBoil Mamuubl. [ukin Kaphao u
€ro KO3 QUIMEHT MMOJIE3HOTO AEHCTBHS. DKOJIOTHYECKHE MPOOIEMbI TEMNIOHEPTETUKH.

TexHHueckne yCTpoiiCTBAa M MPAKTUYECKOE IPUMEHEHHWE: [BUTAaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH pPAaOOTHI: BBUIET NMPOOKHU U3
OYTBUIKM MOJI JIEHCTBHEM C)KaTOr0 BO3/yXa, HarpeBaHue 3(Qupa B JAaTyHHOU TpyOke MyTéM
TpeHus (BUACOJAEMOHCTpALINs).

M3MeHeHne BHYTpEHHEH aHepruu (TeMreparypsl) Teja Mpu Terionepeaaye.

OmnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelNsl BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOI'O IBUraTesl.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne yaenbHON TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoont

[TapooOpa3zoBanue u kouaeHcanus. Mcmapenne wu  kumeHue. AOCOIIOTHas U
OTHOCHTEJIbHAS BJIAXKHOCTb BO3/ayXa. HachlleHHbIH nap. YaenpHas TerioTa napooopa3oBaHMsL.
3aBUCHUMOCTh TEMIIEpaTyphl KUIIEHUS OT JJaBJICHMUS.

Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPOIHUS CBOMCTB KPUCTAJIIIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuaibl. l[lnaBnenue m kpucramnumsauus. YJelbHas
TerioTa riasjieHus. Cyonumarius.

YpaBHEHHE TEIUIOBOTO OalaHca.



TexHU4YeCKHe YCTPONCTBA M TPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETD,
KJIOPUMETP, TEXHOJOTUU TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM JaBJICHUU.

Crioco0bl U3MepeHUs BIKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpaIus KPUCTAILIOB.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3mepennie OTHOCUTENBHOM BIIaKHOCTH BO3yXa.

Pa3zgea 4. diekTpoauHaMUKA

Tema 1. Inexkmpocmamuka

OnekTpu3anusi Tell. OJEKTpUYeCKUid 3apsn. J[IBa Buga dSIEKTPUUYECKHX 3apsIOB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOTYIPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHslid  31€KTpUyecKHid  3apsf.
OnekTpuueckoe moje. Hampsok€HHOCTh 3ekTpudeckoro mojis. [lpuHuun cynepno3unuu
ANEKTPUUECKUX MoJied. JINHUKM HaNpsHKEHHOCTH AJIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocrarmyeckoro mons. Ilorenuman. Pa3HOCTh MOTEHIUANOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM Mosie. J{uaaeKkTpuieckasi IpOHHUIIAEMOCTb.

OnekTpoéMkocTb. Konpencarop. DJIeKTpoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. DHEPrHs
3apsKEHHOT0 KOHJIEHCATOPA.

TexHuyeckue yCTpOICTBA M MPAKTUYECKOE NPUMEHEHHUE: SIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAsl 3alllUuTa, 3a3eMJICHHE SJIEKTPONPHOOPOB, KOHIEHCATOP, KOMUPOBAIHHBIN
anapar, CTpyUHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO U IPUHLMIL AEUCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue HadIeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[TpoBOTHUKY B AIEKTPOCTATUYECKOM TIOJIE.

DINIeKTpOocTaTUYECKas 3allMTa.

JM3neKTpUKU B 3JIEKTPOCTATHUECKOM II0JI€.

3aBUCUMOCTh  DJIGKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOMIaJAM IUJIACTHH,
pacCTOSTHUS MEXKIy HUMH U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS 3JIEKTPUUECKOTO TOKa. VICTOYHMKM TOKa.
Cuna toka. [1ocToOSIHHBIH TOK.

Hanpspokenue. 3akon Oma Ju1s ydacTka HenH.

DIIEKTPUYECKOE CONIPOTHUBJICHHUE. VaenpHOE CONIPOTHUBIICHHE BEIIIECTBA.
ITocnenoBarenbHOE, MAPAIIIETBHOE, CMELIAHHOE COCIMHEHNE IPOBOIHUKOB.

PaGora sanexrpuyeckoro Toka. 3akoH Jlxxoyns—JIenia. MOIMIHOCTh 3NIEKTPHUUECKOTO TOKA.



DNEeKTPOABMKYIIAsl CUJIa U BHYTPEHHEE CONTPOTUBIICHUE UCTOYHHUKA TOKA. 3aKOH OMa 1
MIOJTHOM (3aMKHYTOH) 3JIeKTpruecKoil enu. KopoTkoe 3amMbIKaHUeE.

DneKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJIOB
oT Temneparypsl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBomuuku. CoOCTBeHHass ¥ TNPHUMECHAs NPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoJHHUKOBEIE TPHOOPHI.

ONEKTpUYECKUH TOK B PacTBOpAax M paciulaBax JJIEKTPOJIUTOB. OJIEKTPOIUTHYECKAS
Jucconuanus. JNEeKTPOIIn3.

DneKTpuuecKuil TOK B ra3ax. CaMOCTOSTENbHBIN U HECAMOCTOSTENbHBINA pa3psaa. MoiaHusL.
IIna3zma.

TexHnueckue yCTpoiCTBA M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJIBTMETP,
peocTar, HCTOYHMKM TOKA, 3JIEKTpOHArpeBaTelbHble IPHOOPBI, 3JIEKTPOOCBETUTENIbHBIC
npuOOpsl, TEPMOMETP CONPOTHUBIICHUSA, BaKyyMHBIH IHOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIN JTMOJI, TajbBaHUKA.

Jlemoncmpayuu

M3mepeHue cuibl TOKa U HaIIPSKEHHUS.

3aBUCHUMOCTh CONPOTUBIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAU
MONEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelaHHOe COeJMHEHUE POBOIHUKOB.

[Ipsimoe u3MepeHue 3IeKTpoABMKYLIEH cuibl. KOpoTkoe 3aMblkaHHE rajibBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCUMOCTh COIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psii ¥ IPOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne  2JIEKTPOABWIKYIEH CHJIBI HMCTOYHMKA TOKA M €r0  BHYTPEHHETO
COINPOTUBIICHUS.

Hab6monenue snexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyLIECTBISiETCS C Y4YETOM
COJIepKaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHME, Hay4HbIM (akr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOJIrOAEHUeE,
HKCIIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHWEe CUCTEMBl YypaBHEHHM, JuHEWHas (QyHKOusA, mapabona,
runepoosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUIOHOMETPHUECKOE TOXKIECTBO, BEKTOPHl M HMX IPOEKIHH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanndeckoe IBUKEHHE B )KUBOW Mpupone, 1uddys3usi, ocMocC, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUUYECKHE SIBJICHUS B
JKUBOM IPUPOJIE.



Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TEJ, YKUJIKOCTEH M Ta30B, SJIEKTPHUUYECKUE
CBOMCTBa METAJIOB, 3JIEKTPOJUTUYECKAS TUCCOLIMALNS, FaJbBaHUKA.

Teoepagpus: BnaxxHOCTh BO3yXa, BETPHI, OApOMETpP, TEPMOMETD.

Texnonozusn: npeodbpa3oBaHUe JBMKCHUM C UCIIOJIH30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMITyJbca B TEXHHUKE (pakera,
BOJOMET W JPyrue), JBUTATENh BHYTPEHHETO CrOpaHus, MapoBas TypOWHa, OBITOBOM
XOJIOJIWJIBHUK, KOHJAUIIMOHEDP, TEXHOJOTHH MOJYYEHHSI COBPEMEHHBIX MaTE€pUaIoOB, B TOM YHUCIE
HAaHOMATEpUaJIOB, M  HAHOTEXHOJIOTMH,  JJICKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIA TMPHUHTEP, DIIEKTPOHATPEBATEIbHBIC MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TAJIbBAHUKA.

11 KUIIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmMpoMAcHUMHAA UHOYKUUS

ITocrosiHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarmutHoe IIOJe.
Bekrop marauTHOM MHAYKIMH. [IpMHIMI Cyneprio3uiM MarHUTHBIX MTOJIeW. JIMNHUM MarHUTHON
uHAyKuuy. KapTiHa TuHUM MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje npoBOAHMKA ¢ TOKOM. KapTuHa nMHMM MHIYKIUM MarHUTHOTO IOJIS
JUIMHHOTO IPSIMOIO NPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBie NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuna Jlopenna, e€ Moxynb W HampaBleHHE. JIBHKEHHE 3apsHKCHHOM 4YacTULBl B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuisl Jlopenua.

SIBneHne anekTpoMarHuTHOM WHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW WHIYKLUU.
DONEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON HHAyKuu dapanes.

BuxpeBoe snekTpuueckoe mojie. OJIEKTPOABMIKYIIAs CWJIA HMHIAYKIMM B IPOBOJHUKE,
JBUKYIIEMCS IIOCTYIIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBI€HME CAMOMHIYKIIMU. DIEKTPOIBIKYINAs CHUla CAMOMHAYKLIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKHU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPAKTUUYECKOE IPUMEHEHHE: IOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUThl, AJIEKTPOJIBUTaTelNb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHNE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IOJIEM.

JIMHUM UHIYKIIMY MAarHUTHOTO MOJIS.

B3aumoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBieHue ANEKTPOMArHUTHOM UHIYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHUS MAarHUTHOI'O
MOTOKaA.



SIBiIeHNE CAMOMHTYKIINH.

Yyenuueckuii sxcnepumenm, 1abopamopuuvie pabomuol

M3yyeHnne MarHuTHOTO T10JIs1 KaTYIIKH C TOKOM.

WccnenoBanue 1eCTBUS TOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.
HccnenoBanue siBJICHUS DJIEKTPOMAarHUTHON MHAYKITUH.

Pa3nes 5. Kosiebanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHble KOJ1e0AHU

KonebarenbHas cucrema. CBoOojHbIe MexaHMuYeckue KosebaHus. ['apmoHuueckue
konebanus. Ilepmon, dactora, amrmumryna u ¢asza kosnebanuid. IlpyXKMHHBIH MAasTHHK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE TrapMOHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

KonebarenbHplii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJEOaHUS B HACATBHOM
KOJIOATeIbHOM KOHTYype. AHAJNOTHS MEXJy MEXaHWYECKUMH H  3JCKTPOMarHUTHBIMH
kosebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HICATHLHOM KOJIeOaTeIhbHOM
KOHTYPE.

[IpencraBieHue o 3aTyxamomux KojeOaHUsAX. BbIHyXJeHHble MeXaHUUYECKHE KOJeOaHus.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[Tepemennblil Tok. CUHYCOMIAIbHBIM NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. I[IpousBoactBo, nepepgaya W NOTPEOJIEHUE 3IEKTPUUECKOW 3SHEPIUU.
OKOJIOTUYECKME PUCKH MpU IPOU3BOJCTBE AJeKTpodHepruu. KynbTypa wucnonb3zoBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHuueckue yCTpOiICTBA M TPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
TeHEepaTOp IEPEMEHHOIO TOKA, JINHUU JIEKTpoIiepeiad.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTHYeCKUN
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHuii.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Hab6monenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HalpsDKEHMsT OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociie1oBaTeIbHOM COEIMHEHUU PE3UCTOpa, KaTYIIKU MHAYKTUBHOCTHU U
KOHJIEHCATOPA.

Mogenb TMHUY 3IIEKTPOIIEpPEIaUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH NEpHOa MAJIbIX KoJieOaHUl rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne IEPEMEHHOIO TOKa B ILENM U3 IOCIENOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL

Mexannueckue BOJIHBI, yclI0BUs pacnpoctpaHenus. Ilepuon. CkopocTs pacnpocTpaHeHus
U JMHa BojHbl. [lomepeuHble M TNpojoJbHbIE BOJIHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.



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

DNEKTPOMAarHUTHbIE BOJHBI. Y CJIOBHS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHrauus BektopoB E, B, V B snexkrpomaruuTtHOi BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XXeHHe, MpeJoMIIeHue, Moisipuzanus, Aaudpakaus, wuHtepdepenius. CKOpPoOCTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 37meKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHUIMIIBI pagUOCBSI3U U TeleBUACHU. Paguonokanms.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIeH Cpeibl.

TexHu4yeckue yCTpOWCTBa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIbTpPa3ByKOBasl AMArHOCTHKA B TEXHUKE W MEAMIMHE, Pajaap, pajiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedgon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUUECKHUX BOJIH.

Habmtonenue nntepdepeHny u AuQpakini MEXaHM4eCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenne cBs3M I'pOMKOCTM 3BYKa M BBICOTBI TOHa C aMIUIMTYIOH U YacTOTOM
KoJie0aHui.

HccnenoBanne CBOWCTB ~ AJIEKTPOMArHUTHBIX  BOJIH:  OTPa)KEHUE, MPEIOMIICHHE,
noJisipu3anys, Tudpakius, HHTepEPCHIIHS.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonuHeliHoe pacipocTpaHeHUe CBETa B OTHOPOIHOMN cperie.
JIyu cBera. ToYEUYHBIM UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akOHBI OTpaxxeHHs cBeTa. [locTpoeHune H300pa’keHUN B IJIIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI TMpENOMIICEHHS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Jucnepcus cseta. CioxxHbIl cocTaB O6enoro ceera. LIBer.

CoOuparomue M pacceuBarolmue JHUH3bL. ToHKass nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasi CHJia TOHKON NUH3BL. [locTpoeHre n300paxeHuii B COOMPArOIINX U PACCEUBAIOIINX
nuH3ax. QopMyIia TOHKOM JIMH3BIL. Y BEJIMYECHHE, 1aBA€MOE JTMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKH. Y CIIOBUS
HaOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX NCTOYHUKOB.

Hudpaxkmus ceera. [udpakuumonnas pemérka. YciaoBue HaOMIOAEHHUS TUIaBHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBEeTa Ha NU(DPAKIIMOHHYIO PEIIETKY.

[lonsipuzanus ceera.

TexHuuyeckue ycTpoWCTBa W MpPaKTUUYECKOE MpPUMEHEHHE: OYKH, Jymna, (oToamnmapar,
MPOEKIIMOHHBIA ammapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKA, AU(PPaKIHOHHAS
pemeéTKa, moJIIPOUI.

Llemoncmpayuu



[IpamonuHetHOE pacHpOCTpaHEHUE, OTPAXKEHHE U TperIomiieHue cBera. OnTtudeckue
puOOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieab CBETOBOIA.

HccnenoBanue CBOMCTB N300payKCHHM B JIMH3aX.

Mojenu MUKpPOCKOTIA, TEJIECKOIa.

HaGmronenne unatepdepeHium cera.

HaGmonenue nudpakuu cBera.

Habmonenue nucnepcuu cBera.

[Tomryuenue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomrydenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habumronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3mepenue nokaszaresns IpeIoMICHUS CTEKIIA.

HccnenoBanue CBOWCTB N300paKECHUH B JIMH3AX.

HabGmronenue qucnepcuu ceta.

Pa3znen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEIBLHOCTH
I'paHnLBI IPUMEHMMOCTH KIJIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCUTEIIbHOCTH: HWHBAapUAHTHOCTb MOJYJISI CKOPOCTH CBETa B Bakyyme, MPUHLUII
OTHOCHUTEIBHOCTH DHHINTEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILCHUE IJIUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.
CBs13b MaccChl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPT U TTOKOSI.

Pazgen 7. KBantoBasi pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. ®opmyna Ilnanka cBs3u dHEpPrun GOTOHA C €r0 YaCTOTOW. DHEPrUusi U UMIYJIbC
¢doroHa.

OtkpbiTe u uccienoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitna 1 potodpdexra. «KpacHas rpanuia» dportodrddekra.

Jasnenune cBera. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpOHCTBAa M TpakTHYECKOe NpUMEHeHHue: (hoTorneMeHT, (OToaaTyHK,
CoJIHEeUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIaCTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoaddexra.

CBeToauoI.

Conneuynas Oarapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OmnbiTel Pezepdopna mo paccesnuto o -uactuil. Ilmanerapnas
Mozenb atoMa. [locrynarer bopa. U3nydenue u nornomeHue (GOTOHOB MpU MEpeXoje aroMa ¢
OIHOTO YpOBHS 3HEpruM Ha Jpyrod. Buasl crekTpoB. CHeKTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.

BonnoBsble cBolicTBa yactuul. Bosnsl ne bpoiinsa. KopnyckynspHO-BOJIHOBOW Tyaan3M.

CrioHTaHHOE U BBIHY)KJIEHHOE U3JTyuyeHHE.



TexHuuecKkrne YCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIHEKTpaJbHBIA aHaiu3
(ciekTpockon), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Llemoncmpayuu
Mopnenb onbiTa Pezepdopaa.
OrnpenenieHne JIMHBI BOJIHBI Jla3epa.
Habumronenne nuHelyaThIX ClIEKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol
Hab6nronenue TMHEHYaTOro CrekTpa.
Tema 3. Amomnoe sa0po
OKCHEPUMEHTBI,  JIOKa3bIBAIOLUE  CIOXKHOCTh CTpOEHMS  sA1pa. OTtkpbiTHE
panuoaktuBHOCTH. OmnbIThl Pe3epdopaa no onpenenenno cocraBa paaAuo0aKTUBHOTO U3JIy4EHUS.
CsoiicTBa anbda-, 6eTa-, raMma-u3aydeHus. BiusHue paquoakTUBHOCTH Ha KUBbIE OPraHU3MBI.
OtkpeiTHEe TpoTOHa W HeWrpoHa. Hykmonnas moznens siapa [eiizenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.
Anbda-pacnian. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydenue. 3aKoH
PaANOAKTUBHOIO pacnaja.
DHeprus CBSI3M HYKJIOHOB B sizipe. S nepHbie cuitbl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
Snepubiii  peaktop. TepmosmepHbiii cuHTe3. [IpoOieMbl W TMEpPCHEKTHBBI  SACPHOU
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI SI€PHOIN SHEPreTUKH.
OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.
DyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (hr3nueckoi KapTHHBI MUpA.
TexHuueckue yCTpONCTBAa M MPAKTHUYECKOE NMPUMEHEHHE: JTO03UMETp, Kamepa BuibcoHna,
AJIEpHBIN peakTop, aTOMHas boMOa.
Jlemoncmpayuu
CuéTurK MOHU3HPYIOLMX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKHA

Oranbl  pa3BUTHS  aCTPOHOMHH. [IpUKIagHOE W MHUPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHUH.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, IJIAHETHI, X BUAUMOE JABHXKEHUE.

Conneunas cucrema.

Connue. Conneunas axkTuBHOCTh. Mcrtounuk sHeprum ConHuma u 3BE34. 3BE3ABI, HMX
OCHOBHBIC XapaKTepHUCTUKH. JluarpaMma «CHEKTpajJbHbIA KJIACC — CBETUMOCTbY». 3BE3IbI
IJIABHOM MOCIEA0BATEIIBHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
NOCIIEA0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. (CoOBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKAECHNN U 3Botolnu CoslHIA U 3BE311. DTalmbl XKU3HU 3BE3 L.

Mneunsiit [1yts — Hama ["anmaktuka. [Tonoxxenue n nemwkenne Comuna B ["amaktuke. Tumbl
ranakTuk. Paguoranaktuky v kBazapel. UEpHBIE ABIPHI B SIpax TaJaKTHK.

Bcenennas. Pacmmpenune Bceenennoii. 3akon XaO6na. Pa3zberanue ramaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.



Hepeménnsie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmionenust HeBOOPY>KEHHBIM TJ1a30M C MCIOJIB30BAaHHEM KOMITBIOTEPHBIX MPUIOKEHUN
JUIsL OIIPEJCNICHUS MOJIOKEHHsI HEOECHBIX 0O0BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nostymapus u sipkue 3BE3/bl.

Habmonenus B reneckon Jlynsl, muianer, Maeunoro IlyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
ITHUYECKOW cdepax AEATEIIbHOCTH 4YelOBeKa, pPOJib M MeCTO (U3MKM M acCTPOHOMHHM B
COBPEMEHHOW HAayyHOW KapTHHE MHpa, pojib (UIUUECKOH Teopud B (HOPMUPOBAHHU
npecTaBiIeHu 0 PU3NYECKON KapTUHE MUPA, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEJICTABICHUH O IPUpOJIE.

MexknpeaMeTHbIe CBS3H

N3yuenne xypca ¢usuku 06a3oBoro ypoBHsS B 11 Kkiacce OCYyIIECTBISICTCS C y4YETOM
COJIepKATENBHBIX MEXIIPEIMETHBIX CBSI3¢H C KypcaMd MaTeMaTHKH, OHWOJOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nousmus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMSL:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3uUeckas BeEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKLUHU: CHHYC,
KOCHHYC, TAaHI'€HC, KOTaHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HX
NPOCKIIMA HAa OCH KOOPJAWHAT, CIIOKEHHE BEKTOPOB, MPOW3BOAHBIC 3JEMEHTAPHBIX (DYHKITHIA,
IPU3HAKU 110J100MS TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonoeusn: snexrpuyeckue SBIEHUS B JKUBOM Hpupoje, KojeOaTelbHbIE IBM)KEHUS B
KUBOW IpPUPOJE, ONTUYECKHE SBJICHHS B >KMBOH Npupoje, ACWCTBUE paJuallid Ha >KHUBbIE
OpTaHU3MBEI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJNIM4YecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOTIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPEJCKa3aHNE 3eMIIETPSCEHUM.

Texnonoeus: TMHUM DJIEKTPOIIEpeiay, T€HEpaTop NEPEMEHHOr0 TOKa, 3JIEKTPOJIBUTATElb,
UHAYKIMOHHAs Teub, pajap, paJuoNpHEMHUK, TeNEeBHU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapest.

INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI ITIO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne ydeOHoro mpeamera «®dusmka» Ha ypoOBHE CpeaHEro oO0IIero oOpa3oBaHMs
(6a30BBIf  YpPOBEHB) JIOJDKHO  OOCCHEYHTHh  JIOCTHXKEHUE  CIEAYIOMUX  JIMYHOCTHBIX,
METamnpeMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pE3yabTaThl OCBOEHHUS yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXaThb
TOTOBHOCTb M CHOCOOHOCTHh OOy4YaroUIMXcs pPyKOBOJICTBOBAThCS C(HOPMHPOBAHHOW BHYTpPEHHEU
NO3UIUEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpUEHTAalMil, NO3UTHUBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHMCKOTO  OOIIECTBa,



pacuiMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIBHOMN IEATETbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOI0 O0OIIECTBa;

MPUHATHE TPAJULHUOHHBIX OOIEYEIOBEUECKMX T'YMAHUCTHYECKUX M JEMOKPATUYECKUX
IICHHOCTCI;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B HHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHUE B3aUMOJIEHCTBOBATh C COLMAIBHBIMU HHCTUTYTAMH B COOTBETCTBUHU C UX
(GYHKIMSAME ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OpPMHPOBAHHOCTH POCCUHCKOM IpaX1aHCKOW UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYIapCTBEHHBIM CHUMBOJAM, JAOCTIKEHHSIM POCCHUMCKUX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIGHHOCTH, B TOM YHCIIE B I€ATEILHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY HAYYHOT'O TBOPUECTBA, MIPUCYILETO
buznueckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS

WHTEpPEC K pa3Iu4yHbIM cdepam TpoPecCHOHATIBHONW JEeATEeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM ¥ TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann3oBbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIOCOOHOCTh K 00pa30BaHUIO M caM000pa3oBaHUIO B 00nacTu (pU3MKK Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYPBl, OCO3HAHHE TJIOOATBFHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IJJAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHII B OKPYXKAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeN YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

paclIMpEeHHe OMbITa JEATEIbHOCTU 3KOJIOTMUECKOW HAIpaBICHHOCTH Ha OCHOBE
UMEIOITNXCS 3HAHUN 10 (pu3mKe;

7) HEeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUs (HU3UUECKOIN HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOU JIeATEIbHOCTH, TOTOBHOCTh B TIPOIECCEe M3YUCHUS (DU3UKU
OCYIIECTBIISITh MPOCKTHYIO U UCCIIENOBATENBCKYIO ICSITEIIbHOCTh MHINBUIyaIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATbHI

ITo3HaBaTebHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBUS



Ba3oBrble JJornueckue aeiicTBu:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyallU3UpPOBATh MpOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEeIIATh LENH AeSTeIbHOCTH, 3a]]aBaTh MapaMeTphbl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaTeiBaTh TUIAH PEHICHHS TIPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePHUATbHBIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEINSIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHUPOBATh U BBINOJHATH PA0OTy B YCIOBUSAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOWMHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

BJIQJICTh HAYyYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSITHUSIMH W METOAamMu (pU3U4ecKoin
HAYKH;

BJIa/IETh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKOM M MPOEKTHON AESITETbHOCTH B 001acTu
¢bu3KKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3aa4
(U3UYECKOTO COJIep KaHUsl, TPUMEHEHHUIO PA3IMYHBIX METOAO0B MO3HAHUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH IO TOJYYEHHIO HOBOT'O 3HAHUS, €r0 HMHTEpIIpETalluH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpH
CO3IaHUH YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BBIJABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOAUTh apryMEHThl JIA JI0KAa3aTelIbCTBA CBOUX YTBEPKICHUM,
3aJ]aBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYEHHBbIE B XOJE€ pEUIeHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OIICHUBAThH UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33a/Jlaud B OOpPa30BATEIHHOM ACSTEIBHOCTU, B
TOM YHCIIE TIPU U3YYCHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh IEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEIEATETbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIBbHBIEC TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTepHATHBHBIC PEIICHUS.

Padora ¢ undpopmanmeii:

BIIAJICTh HABBIKAMU TMOJyYeHUsS WHOOpMAIMU (PU3HUECKOTO COACPIKAHUS U3 UCTOUHUKOB
pa3HbIX THWIIOB, CAMOCTOSTENIbHO OCYIIECTBJIATh IIOUCK, aHAJW3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETANIO HHPOPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATH JJOCTOBEPHOCTH WH(MOPMAITUH;

WCIIOJIB30BaTh CpEICTBA HWH()OPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OpPraHU3alMOHHBIX 3a/lad C COOJIOJICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH s, TPaBOBBIX U
THUYECKUX HOPM, HOPM MH(OPMAaLIMOHHON OE€30MacCHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOTO COJEPKaHHS B pasIWyHbIX (opmatax ¢ yd€Trom
Ha3HaYeHWs WHGOpPMAlUU ¥ [ENeBOW ayIUTOPHH, BBIOMpas ONTHUMAIbHYIO (opmy
MPEACTABJICHUS U BU3YATU3ALINH.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIIATH OOIEHNE HA YpOKaxX (pU3MKH U BO BHEYPOUHOH J1EATEIBbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIlH U CMSTYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEJCTB;

IIOHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U UHIUBUYalbHON pabOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX ICHCTBUH € y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHON JESITENIbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA 1O €€ INOCTMKEHUIO: COCTAaBIATH IUIAH JACHUCTBUM, PACHPENCIATh POIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3y/IbTaThl COBMECTHOI paboThI;

OILICHMBATh KaYECTBO CBOETO BKJIaJa U KaXJAOr0 YYaCTHHKA KOMaHbl B OOLIUIN pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IIpejlaraTb HOBBIE IIPOEKTHI, OLICHMBAThb WJIECH C MO3ULUU HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1€ CTBUS
Camoopranu3anus:
CaMOCTOSITENIbHO OCYIIECTBISATh IMO3HABATENBbHYIO NEATEIBHOCTh B 00JacTu (PU3UMKU U
ACTPOHOMUH, BBISIBJISITH ITPOOJIEMEBI, CTaBUTh U ()OPMYJIUPOBATH COOCTBEHHBIC 33/1a4H,
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUs] PACUETHBIX M Ka4eCTBEHHBIX 3ajad, IJIaH
BBIMIOJTHEHUS] TMPAKTUYeCKOoW paboThl € Y4ETOM HUMEIONIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEU U MPEANOYTCHUN;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacuIupsTh paMK1 y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEOYTCHUH;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBATH MPUOOPETEHHBIN OTIBIT;
croco0CTBOBaTh (OPMHUPOBAHUIO U TMPOSIBICHUIO DSPYIUIMH B 00JIacTU  (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIIEHKY HOBBIM CUTYaIlMsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEILHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;
BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JeHCTBUN
Y MBICIIUTEIIbHBIX MPOIIECCOB, UX PE3YJITATOB U OCHOBAHUM;
HCITOJTH30BaTh MPUEMBI pe(ISKCHH JIJIsl OIICHKU CUTYAIluH, BEIOOpA BEPHOTO PEIICHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MTPUHUMATH PEIICHUSI TI0 UX CHIDKCHHIO;
MPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;
MPUHUMATH Ce0sl, TOHMMasi CBOM HEIOCTATKU M JOCTOMHCTBA,
MPUHUMATh MOTUBHI U apTyMEHTHI IPYTUX MPU aHATN3€ PE3YIHTATOB ICATEIbHOCTH,
MPU3HABATh CBOE MPABO W MPABO JAPYTUX HA OIMIUOKH.
B nporiecce nqoctuxkeHHsI TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeHEro 0OIIero o0pa3oBaHUs y OOYUYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPE/oIaralomuii chopMupoBaHHOCTD:



CaMOCO3HaHUs, BKJIIOYAIOIEr0 CIIOCOOHOCTh IOHUMATh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJICTh HANpaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHATILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETYJIMPOBAHUS, BKJIKOYAIOIIEro CaMOKOHTPOIJIb, yMEHUE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHHE, CIIOCOOHOCTh aJalTHPOBATHCA K 3MOLMOHAIBHBIM
U3MEHEHUSAM U NPOSABIATh TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHMBALMM, BKJIIOYAIOUICH CTPEMIICHME K JOCTHXKECHUIO LEIU U YCIEXY,
ONTUMU3M, HHULIMATUBHOCTb, YMEHUE JCUCTBOBATH UCXOs U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh IOHUMATh 3MOLMOHAIBHOE COCTOSHUE JpPYTuX,
YUUTBIBATh €0 IIPU OCYLIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenust B 10 Ki1acce nmpeaMeTHbIE pe3yinbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMeEpax poJjib U MecTOo (U3MKU B (OPMUPOBAHUU COBPEMEHHOM
HAay4yHOW KapTUHBI MHMpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU M TE€XHOJIOTMH, B IPAKTHYECKOH
JIeITEeIILHOCTH JIFOICH;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENeH: MaTephallbHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPIOE TENO, UACANBHBIM ra3, MoJeNu
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TeJ, TOUECYHBIN DJIEKTPUUECKUM 3aps] NPU PELIECHUU
du3nUecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (IPOLIECCh) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHUS BEUIECTBA M 3JIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MpPSMOJIMHENHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMojelcTBue Tei, anddysus, OpoyHOBCKoOe
JBUKEHHUE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa Tesl NMpHU HarpeBaHUU
(oxJ1aXx/1eHNUHN), TEMJIOBOE paBHOBECUE, UCIIApEHNE, KOHACH CAlUs, JIaBJIeHUE, KpUCTAJIIN3alus,
KHUIIEHUE, BJIAJKHOCTH BO3]lyXa, MOBBIIICHUE IABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
CoCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSHMs raza B HM30IpPOLECCAX, DJIEKTpU3aLus Tell,
B3aUMOJICVICTBUE 3apsI0B;

ONMCHIBaTh MEXaHMYECKOE JIBM)KEHUE, UCIOJb3ys (M3MUECKHE BEITUYMHBI: KOOpAMHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUjla, UMITYJIbC Tela, KHHETHYECKas
SHEprus, NOTEHIMalbHAs HSHEpPrus, MexaHudeckas paldoTa, MeXaHHMUYeCKass MOUIHOCTb;, MpHU
ONMCAHWU TPABUIBHO TPAKTOBaTh (PU3MUECKUM CMBICT HUCHOJB3YEMBIX BEJIUYMH, HX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUYHUHY
C IpYTUMH BEIIMUYUHAMH,

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢usnyeckue BEIMYMHBI: JaBJIEHWE Tras3a, TeMmIepaTypa, CpeAHssi KHUHETHYecKas JHEprus
XA0TUYECKOTO JIBUKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, pabora rasza, KOd(QQHUIMEHT MOJEe3HOro JeHCTBUS TEIMIOBOTO
JIBUTATENIS; IPU OMHUCAHUM MTPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX BEJIHUYHUH,
uX O00O3HAYeHHS U EAUHMIBI, HAaXOIUTh (OPMYJbl, CBS3BIBAIOLIUE JAaHHYIO (PU3NYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;



OINKCBIBATh HM3YYEHHBIE JJIEKTPUYECKHUE CBOMCTBA BELIECTBA M DJICKTPUYECKHE SIBICHUS
(TIportecchl), UCTONb3Ys (PU3UYECKUE BEIMUMHBL: AJIEKTPHUUECKUH 3apsijl, dJIEKTPUUYECKOe IOJIE,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IIPABHIIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OOO3HAUYeHUs M EAUHULBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOLINE JAHHYIO (DU3MUECKYIO BEIMUUHY C IPYTHMHU BEIMYMHAMY;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3yS (DU3MUECKHE 3aKOHBI U
IPUHLMIIBL 3aKOH BcemupHoro tarotenusd, |, |l u Ill 3axkonsr HbroTOHa, 3aKOH coxpaHeHuUs
MEXaHUYECKOM PHEPIrUuH, 3aKOH COXPAHEHUs MMITYJIbCa, IPUHIUI CYNEPIO3ULH CHUJI, IPUHIIHII
pPaBHOIPABUSl MHEPLMAIBHBIX CHCTEM OTCUETA, MOJIEKYIISIPHO-KMHETHYECKYIO TEOPHIO CTPOCHMUS
BELIECTBA, Ia30BbIE 3aKOHBI, CBSA3b CPEIHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ C aOCOJIIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JJIEKTPUUECKOro 3apsia, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYK (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4ecKoe BBIPAKEHHUE U YCIIOBUS (IpaHMIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOICTB;
pa3auyaTh yCIoBHUS UX O€30MacCHOI0 UCIOIb30BaHUS B IOBCEIHEBHOM KU3HU;

BBINOJIHATh SKCIEPUMEHTHI [0 HCCIEAOBAaHHIO (DU3MUYECKUX SBJIEHUH U IPOLIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, 0pu 3ToM  (OpMYIHPOBATH
npobnemy/3agady W TUNOTE3y Y4eOHOrO OKCHEpUMEHTa, COOMpaTh YCTaHOBKY U3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYILLECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (QU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HUCIOJb30BATH HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBHUCHUMOCTH MEXIy (U3MUECKUMH BEJIMYMHAMH C HCIOJIb30BAHUEM
OPSAMBIX H3MEPEHUH, IMpH S3TOM KOHCTPYUPOBAThb YCTAHOBKY, (DPMKCHpPOBaTh pEe3yJbTaThl
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYMH B BHJIE TaOIMIl U IpadUKOB, J1€JIaTh BBIBOJbI
0 pe3yJibTaTaM UCCIIEI0BaHUS;

coOnronarh mnpaBuia O€30IaCHOTO TpyAa IMPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTEIbCKOM ¥ IMPOEKTHOW JEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pemath pacu€THble 3aJayd C SBHO 33JaHHOM (DU3MUYECKON MOJENbIO, HUCIHOJb3Ys
¢bu3nyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BbIOUpATh (PU3NUECKYIO
MO/JIeNIb, BBIACNATh (U3MYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
IPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HaUeHHs (PU3MUECKON BEIUUUHBL;

pemath KauyecTBEHHbIE 3aJaud: BBICTPAaUWBATh JIOTMUYECKH HEMPOTUBOPEUMBYIO IIETIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHNUS,

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ad COBPEMEHHbE HH(OpPMAIMOHHbBIE
TEXHOJIOTUM [UI TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETALMH W TPEACTaBIeHUs y4eOHOH u
HAyYHO-TIOMYJISIPHOM HMHQOpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJyYaeMyro HH(OPMaIINIO;

IPUBOAUTH MPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MTPOLIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKWE 3HAHMUA MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrnieueHns 6€30MacHOCTH MpU 0OpallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JUIsS
COXpPaHEHHMs 3/I0POBbsI U COOIIOZICHNSI HOPM KOJIOTHYECKOT0 TMOBEICHUS B OKpYXKalolei cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIAaHUPOBATh paboTy
TpYNNbl, palMOHAJIbHO pacHpeleNsiTh OOS3aHHOCTH U IJIAHUPOBATh JESATENbHOCTh B



HECTAaHAAPTHBIX CUTYallUsAX, aJleKBaTHO OLICHMBATH BKJAJ KaXKJOr0 M3 YYaCTHUKOB IpYIIIBI B
pelIeHne paccMaTpruBaeMoil poOIIeMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yinbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTO (U3MKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KAapTUHBI MHUPA, B PA3BUTUHM COBPEMEHHOM TEXHUKU M TEXHOJOTHH, B IIPAKTUYECKOH
JeSITeIbHOCTH JIFO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHUHBI MUPA;

YUUTBIBATh TPAHMLBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENe: TO4YeUHbIH
JIEKTPUUECKUI 3apsl, Jy4 CBeTa, TOYCUHBIM MCTOYHMK CBETa, sJiepHas MOJEIb aTroMma,
HYKJIOHHAs1 MOZIETIb ATOMHOTO sI/Ipa MPU PEeLIeHUN (PU3NIECKUX 3a1a4;

pacrio3HaBaTh (U3NYECKHE SBICHUS (IIPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKN U KBAaHTOBOW (DPU3MKH: 3JIEKTpUYECKas MPOBOAUMOCTb, TEIIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JAEWCTBUS TOKA, B3aMMOJAEHCTBUE MArHUTOB, 3JIEKTPOMAarHUTHas
MHAYKLINS, JAEWCTBUE MarHUTHOIO II0JII Ha IPOBOAHMK C TOKOM M JBIXKYLIMICS 3apsn,
AJIEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHENHOE pacpOCTpaHEHUE CBETa, OTPaKEHUE,
npejomieHue, uHTepdepeHuus, Iudpakuus W HOJsApU3alus CBETa, JAUCHEPCUs CBeTa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBiieHHe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAs! U UCKYCCTBEHHAsl PallOaKTUBHOCTD;

ONMCHIBATh M3yUYCHHBIE CBOWCTBA BEIIECTBA (JIEKTPUUYECKHE, MAarHUTHBIE, ONTUYECKHE,
JIEKTPUUECKYIO IPOBOJUMOCTb PA3JIMYHBIX CPeJl) U JIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI),
UCTONB3Yys (U3UYECKHUE BEJIUYMHBL: HJIEKTPUUYECKHHM 3apsil, cuja TOKa, D3JIEKTpPUYECKOoe
HaIpPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, JIEKTPOIBUKYIIAS CUIIA,
paboTa TOKa, MHAYKLIMS MarHuTHOro mnoJjs, cwia Ammepa, cuwia JlopeHua, MHIYKTUBHOCTb
KaTyUIKH, SHEPrHus 3JIEKTPUYECKOI0 M MArHUTHOIO TMOJEH, NMepHoA W 4yacToTa KosieOaHWH B
KoJIeOaTeNbHOM KOHTYpE, 3apsi/l U Cujla TOKa B IPOLIECCe TAPMOHUYECKUX 3JIEKTPOMArHUTHBIX
KosneOaHul, (OKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MPU ONUCAHUM MPaBUIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCIIOJIB3YEMbIX BEJIWYMH, WX OOO3HAUYEHUS U EIUHUIIB,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEIHUUHAMU;

ONHUCBHIBATH M3YYEHHBbIE KBAHTOBBIE SIBIEHUS U TPOLECCHI, HUCMONb3Yys (PU3NUECKue
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
UMIyabC (OTOHA, MEpPUOJ TMoJypacmajia, SHEPIrHsl CBSI3U aTOMHBIX SJ€p, NPU ONHUCAHUU
NPaBUIbHO TPAKTOBaTh (U3UYECKUH CMBICT HCIOJNb3YEMbIX BEIWYMH, HUX OOO3HAYEHUS U
€IMHUIIBI, YKa3blBaTh (OPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (DU3MUYECKYIO BEJIWYMHY C JIPYTHMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAUEHUE (PU3NYECKON BETMUHHBI;

aHAIN3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUS, UCHOJIb3Ys (PU3NYECKUE 3aKOHBI U
OPUHLIMINBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTENBHOIO U IApaJJICIbBHOTO  COEIUHEHUS
IIPOBOAHMKOB, 3akoH JDkoyns—JleHna, 3akoH JJIEKTPOMarHUTHOM MHAYKLMH, 3aKOH
MPSIMOJIMHEHHOTO pacHpOCTpaHEHUsl CBETA, 3aKOHBl OTPaKEHUS CBETA, 3aKOHBI IPETOMIICHUS
cBeTa, ypaBHeHHe OHHmTeHHa 111 (oTodddexTa, 3aKOH COXpPAHEHUS DSHEPruu, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOTrO 3apsia, 3aKOH COXPAaHEHHS
MaccoBOI'0 4Mciia, MOCTylaTsl bopa, 3aKOH PaJMOAaKTUBHOIO pacmnajna, IMpU ITOM pPa3iIvyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MAaTeMaTU4YeCKOE BBIPAKEHUE U YCJOBHS (IpaHUIIBL,
00JacTi) IPUMEHUMOCTH;

OIpPEACIIATh HAIlpaBJICHUE BEKTOPA MHIYKIUU MAarHUTHOTO IOJS IPOBOJAHHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTH U OMHUCHIBATH N300pakeHNE, CO3/1aBaeMOe TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;



BBINOJIHATh SKCIEPUMEHTBI 110 HCCIIECAOBAHUIO (PU3MUECKUX SBICHUH M IPOLIECCOB C
UCTOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu d3ToM  (QOpPMYIHpOBATh
npobiemy/3agady ¥ THUIOTE3y Y4eOHOro OKCIEPHUMEHTa, CcoOupaThb YCTAHOBKY U3
IPEUI0KEHHOT0 000PYA0BaHUs, IPOBOAUTH OIBIT U (POPMYIUPOBATH BBIBObI;

OCYILLECTBIIATh IpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (QU3UUECKUX BEJIWYMH, NP ITOM
BBIOMPATh ONTHMAJBHBIA CIIOCOO W3MEPEeHUs M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHU;

UCCIIEI0BAaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYUH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUN:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHpOBaTh PE3y/bTaThl MOJYYEHHOH 3aBHCUMOCTH
¢u3nueckux BEIMYMH B BHAEC TaOMUIl W TpaduKoB, JAenaTh BBIBOABI IO pe3yiabTaTaMm
UCCIIEJOBAHMUS;

cobuoiaTh INpaBuia 0€30MacHOro TpyAa MpU MPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIr0 SKCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTEIbCKOM U  IMPOEKTHOW JAEATENBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 00OPYAOBaHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 33JaHHON (PU3MUYECKOW MOJIENbBI0, HCIIONb3YS
¢u3nyeckre 3aKOHbl M IPUHIUIIBI, HA OCHOBE aHaJM3a YCJIOBHs 3a7jaui BBIOMpATh (PU3NYECKYIO
MO/JIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbl, HEOOXOAMMBbIE Ui €€ pEeLIeHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJYYCHHOTO 3HAUCHHS (PU3MYECKON BEIMYHUHEI,

pemaTh KadyeCTBEHHBIC 3aJayl: BBICTPAMBATH JIOTUYECKH HEMPOTUBOPEUYMBYIO IIECTIOUKY
paccyXIeHUI ¢ OOPOi Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHUS;

UCMOJb30BaTh IPH PEUIEHHH Y4eOHBIX 3a7ad COBPEMEHHble HH(OpPMAIMOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMH U IPEICTABICHHUS y4eOHOU W
HAYYHO-TIOMYJIIPHOW HMH(OpMAIUM, MOJYYCHHON W3 PA3TUYHBIX HMCTOYHHKOB, KPUTHYECKU
aHaAJIM3UPOBATh M10JIy4aeMyto HH(POPMaLUIO;

OOBSICHATH NPUHLUIIBI IEHCTBUS MAIIKMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3anyaTh
YCIIOBHS UX 0€30I1aCHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HU;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(QHU3UKOB B Pa3BUTHE
HaYyKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUSA MO (HU3UKE B TOBCEIHEBHOW JKU3HMU IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPaMH U TEXHUYECKUMHU YCTPOUCTBAMH, AJIs
COXpaHEHUsI 3J0POBBS U COOIIOIEHHUS HOPM SKOJIOTHYECKOT0 TTOBEICHNS B OKPY’KaIOIei cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIIaHUPOBATh paboTy
IpYyMNIbl, palMOHAIBHO paclpeleNniaTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTAaHJAPTHBIX CUTYallHsX, aJleKBAaTHO OIEHHWBATH BKJAJ Ka)XIOTO W3 yYaCTHHUKOB TPYIIBI B
peleHne paccMaTpuBaeMoil MpoOIeMBl.

BOCIIUTATEJIbHASI PABOTA HA YPOKAX C YYETOM PABOUYEM
IHPOI'PAMMBI BOCIITUTAHUSA

Peamms anuys IIKOJIBbHBIMHA neaaroraMu BOCIIUTATCIBbHOI'O INOTCHIIMa1a ypO‘—IHOfI
JACITECIIBHOCTHU IIPEANOJIaracT CiIcayrouee:

-MaKCHUMaJIbHOE HCMOJb30BaHUE BOCIHHUTATEIbHBIX BO3MOXKHOCTEH COAepX aHHUs y4eOHBIX
npeaMeToB Uit (GopMuUpoBaHMS Yy OOydYalOIIUXCS POCCUHCKUX TPAJAWLMOHHBIX JyXOBHO-
HPaBCTBEHHBIX M COLMOKYJBTYPHBIX LEHHOCTEHW, POCCHUHCKOIO HMCTOPUYECKOTO CO3HAHUSA Ha



OCHOBE HCTOPHYECKOTO MPOCBEIIEHUs; MOA00pP COOTBETCTBYIOIIETO COAEPKAHUS YPOKOB,
3a/laHui, BCHOMOTATeIbHBIX MaTEPHAIIOB, IPOOIEMHBIX CHUTYAIHH ISl 00CYKICHU;
-BKJIIOYEHHE YUUTENSIMU B paboune mporpaMMbl MO Y4eOHBIM MpeIMeTaM LIEeJIEBbIX OPHEHTUPOB
pE3yNbTAaTOB BOCIIUTAHUS, UX YUET B ONIPEACIICHUH BOCIIUTATEIbHBIX 337a4 YPOKOB, 3aHATUH;
-BBIOOp METOJIOB, METOJUK, TEXHOJOTHH, OKa3bIBAIOIIMX BOCIHTATEIHHOE BO3JCHCTBUE Ha
JUYHOCTh B COOTBETCTBUM C BOCIUTATEIbHBIM HJI€AJIOM, LEIbI0O MU 3aJadyaMy BOCIUTAaHUS,
LEJIEBBIMU OPUEHTHPAMHU PE3YJbTATOB BOCIHUTAHMS; PEATU3ALMI0 IMPUOPUTETA BOCIUTAHUS B
yueOHOI NesTeNbHOCTH;

-IPUBJICYCHNE BHUMAaHUA OOYYAIONIMXCS K IEHHOCTHOMY AacCHeKTy H3y4yaeMbIX Ha YpOKax
IpPEMETOB, SBICHUH W COOBITUH, WHUIMUPOBAHUE OOCYXKIEHUH, BBICKAa3bIBAaHHH CBOETO
MHEHUS, BBIPAOOTKM CBOETO JUYHOCTHOTO OTHOLICHHS K H3Yy4aeMbIM COOBITHSIM, SIBICHUSM,
JIULaM;

-IIPUMEHEHNE HHTEPAKTUBHBIX ()OpM yueOHOH pabOThl — WHTEIIEKTYaTbHBIX, CTUMYJIUPYIOIINX
M03HABATEJIbHYK0 MOTHUBALHUIO, WIPOBBIX METOAUK, JAUCKYCCHM, JalOlUX BO3MOYKHOCTb
MPUOOPECTH OMBIT BEIEHUS KOHCTPYKTUBHOTO IHAlIOra; TPYIIOBOM pabOoThI, KOTOpas y4uT
CTPOUTh OTHOILIEHHUS U JEWCTBOBAaTh B KOMAaHJE, CIOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO
MBIILICHUS;

-Mo0YyX/IeHHe OOyJaromuxcsi COOMI0OaTh HOPMBI  IOBEACHHS, IIpaBWJia OOIICHHS CO
CBEpCTHUKAMU U IE€IaroraMu, COOTBETCTBYIOIINUE YKJIQAy LIKOJIbI, YCTAHOBICHUE U MOIICPKKY
J0OpoKeNIaTeIbHON aTMOC(EpHI;

-opranu3anuio  medcTBa  MOTHUBUPOBAHHBIX U JPYAMPOBAHHBIX  OOYyYarOUIUXCS — HaJ
HEYCIIEBAIOIIMMH  OJHOKJIACCHUKAMH, B TOM YHCI€ C OCOOBIMH 0Opa3oBaTEIbHBIMU
MOTPEOHOCTSIMU, JAIOMIET0 OOYYaIOIIMMCS COLMAIBHO 3HAYUMBIA OMNBIT COTPYAHUYECTBA U
B3aMMHOU MOMOIIIH;

-UHUIIUUPOBAHUE U TOMJEPKKY  HCCIEAOBATEIbCKOM  JEATEIBbHOCTH  O0yJarouuxcs,
IJJAHUPOBAHUE W BBINOJHEHUE WHIMBUAYAIBHBIX W TPYNIOBBIX MPOEKTOB BOCHUTATEIbHOU

HaIpaBJIEHHOCTH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosanuyecTBO 4acoB
pakr
Koutpo  mueck JuekTpoHHbIE (HUGPOBHbIE)
Ne n/m HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbl
Bcero JIbHBIE He o0pa3oBaTejibHbIE PeCypPChl
padorbsl  padoT
bl
Paznen 1. PUZUKA U METOAbI HAYYHOI'O ITIO3HAHUS
11 ®dusuka ¥ METOAbI HAYYHOT'O IO3HAHMS 2 bubmmorexa [IOK
' A i https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pasznea 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
AHeMatiia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 7
Auraniica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUS B MEXaHUK 6 1 bubmmorexa [IOK
' OBl COXPATe © © https://m.edsoo0.ru/7f41bf72
Hroro 1o pasneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnmoreka [JOK
' TEOPUH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBEI TEpMOZHHAMIKIL https://m.edso0.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

ArperaTHHe COCTOsIHHMA BCIICCTBA.

bubmuorexa [JOK

3.3 da3oBbIe EPEXOIbI ° https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Pasznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 MeKTpoCTaTiia 10 https://m.edso0.ru/7f41bf72
42 ITocTostHHBIN 2IE€KTpUYECKUNA TOK. TOKHM B 12 bubnnorexa [HOK
' pasIM4HBIX Cpeaax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoasusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nosjie. DJeKTpOMarHuTHas bubnnorexa [HOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKHe U dJIEKTPOMarHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuorexa [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 JIeMEHTHI KBAHTOBOU OIITHUKU 6 bubmorexa [IOK
' https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE AP0 5

Hroro no pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKH 7

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Htoro no pazneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

bubmuorexa [JOK
61 Obobuiaromee nosropene 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
N KosunyecTBo 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpo  Ilpakrny o0pa3oBaTe/ibHbIE
n/n Bcero JIbHBbIE ecKue U3y4eHUs
padoTsl | padoThI pecypee!
1 ®dusuka — Hayka o npupoje. Hayunbsie MeTob 1 bubmuorexa [JOK
NO3HAHMS OKPYKAIOLIETO MUPA https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B GopMHPOBaHUH COBPEMEHHOM
2 HAy4YHOU KapTg)HH ana(bB EpaI?TquCKOﬁ ILGIZITGJ'IBHOCTI/I 1 bubmorexa LIOK
. ’ https://m.edsoo.ru/ff0c33e6
oen
Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh
MEXaHUYECKOTo ABMKeHus. [lepemenieHue, CKOpocTsb,
3 YCKOpEHHE. quII{[quCKHﬁ 3KcnimeHT:«I/13yq§HHe 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c3508
HEPaBHOMEPHOTO JIBU>KEHHUS C LIEJIbIO ONPEEICHUS
MTHOBEHHOM CKOPOCTH.
PaBHOMEpHOE MPAMOJIMHEITHOE BUKCHHE.
4 VYuennueckuit ’ BKCHepI/IMI;HT «3yueHue I,IHBI/I)KGHI/I}I 1 0,25 bubnuorexa LIOK
INApHKA B BASKOH AKIIKOCTID https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEeHHOE  MpPAMOIMHEHHOE  JBUYKEHUE.
YueHnueckuit JKCIIEPUMEHT «HccnenoBanue
5 COOTHOILIEHUSI MEXJy MYyTAMH, TPONHICHHBIMU TEJIOM 3a 1 0.95 bubmumoreka [IOK
10CJIeIOBATEIbHBIE PAaBHBIC MPOMEKYTKH BPEMEHH IPH ’ https://m.edsoo.ru/ff0c372e
PaBHOYCKOPEHHOM JBHWKEHUU C HAYaJbHOH CKOPOCTHIO,
PaBHOM HYIIIO.
CBobOomgHoe majeHWe. YCKOpEHHEe CBOOOIHOTO
6 najeHusl. 21quHI/Iqec)Iq/H”d BKCHep}:/IMeHT I/I3y§eHHe 1 bubmmorexa LIOK
JBUKEHHS TeJla, OPOIIIEHHOTO TOPU30HTAIBHO. https://m.edsoo.ru/ff0c39ce
7 KpuBonuneiinoe npuxenue. [IBuxeHne MaTepuaabHON 1 bubnuoreka [IOK



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

TOYKH 110 OKPY’KHOCTH

https://m.edsoo.ru/ff0c3ada

KMHETUYECKOW SHEPTUU

8 [Tpunimn otHocuTenpHOCTH ["anunes. MHepunaibHbie bu6mmoreka [IOK
cucreMbl orcuera. [lepBbiit 3akoH HeroToHa https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [IpuHIun cynepno3uiuy cui. bubmuorexa [JOK
Bropoii 3akon HeroToHa /11 MaTepraibHOM TOYKH https://m.edsoo.ru/ffOc3be8
10 Tperuit 3akoH HproTOHA 7151 MarepuagbHbIX TOUEK bubmiorexa LIOK
https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro TsaroreHus. Cuna tsoxectu. [lepas
11 KOCMHYECKAsi CKOPOCTh. Y YCHUYECKUI IKCIIEPUMEHT 0.95 bubnnorexa [JOK
«M3yueHue nBMKEHMs OpycKa 110 HaKJIOHHOM ' https://m.edsoo.ru/ff0c3d00
IJIOCKOCTH
Cuna ynpyroctu. 3akon I'yka. Bec Tena.
12 Yuennyecknii 3xkcniepumMenT «lccnenoBanyue 3aBUCUMOCTH 0.95 bubnnorexa [JOK
CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B MPY)XUHE U PE3MHOBOM ' https://m.edsoo.ru/ff0c3el8
oOpasiie, OT ux aAehopMarimn.
Cuna tpenus. Koapduuuent tpenus. Cumna
13 COHpO:rIEIBJIeHI/Iﬂ npql)/l(bmmmenmf TeJa B )KUJIKOCTH WU Brbmiorexa LIOK
https://m.edsoo.ru/ff0c3f76
rase
[ToctynarenbHOE M BpalaTeabHOE IBUKEHHE a0COTIOTHO
14 TBéleyOl"O Tela. MOM:H;H CUIIBI. Hﬂeztllo CHJILL. YCIIOBUS bubmorexa [JOK
. https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPJOTO TeNa
WMnynec  marepualbHOM ~ TOYKHM,  CHCTEMBI
B e e o Biorera LOK
’ https://m.edsoo.ru/ff0c43d6
SKCHepUMeHT «l3yueHne abCoIOTHO HEYNPYTroro yaapa ¢
MOMOIIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MAsiTHUKOB.
Pabora u MOHiHOCTB cwibl. Kunetnueckas sHeprust BuGmmorexa LOK
16 MmarepuanbHO Touku. Teopema 00 M3MEHEHUN

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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[TorenuumaneHas sHeprus. [loreHnnansHas sHeprus

17 yrnpyro aehopMUpOBaHHOHN NpyXuHBI. [loTeHITMaTbHAS Bu6mmorexa LIOK
https://m.edsoo.ru/ff0c461a
SHEprus Tesia BOJINU3H MOBEPXHOCTH 3eMIIn
[loTeHunanbHbIe U HEMOTEHIMANIbHBIE CUJIbI. CBS3b
18 paboThl HEMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM bubnmoreka [JOK
MEXaHUYECKOI SHEPTUU CUCTEMBI TeJI. 3aKOH COXPaHCHHUSI https://m.edsoo.ru/ff0c478c
MEXaHUYECKON SHEPIUH
JlaboparopHas pabota «lccrnenoBanue CBSI3M pabOTHI
19 CUJIBI C U3MEHEHUEM MEXaHUYECKOM YHEPTUN Tena Ha 1
IpUMEpE PaCTSHKEHUSI PE3UHOBOTO JKI'yTa»
20 Kontponbnas pabora no teme «Kunematuka. J{lunamuka. bubnnoreka [JOK
3aKOHBI COXPAHCHHS B MEXAHHUKEY https://m.edsoo.ru/ff0c4b74
21 OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETHYECKOM bubnuoreka [IOK
teopuu. bpoyHoBckoe nemkenue. Juddysus https://m.edsoo.ru/ffOc4dc2
XapakTep ABUKEHUS U B3aUMOJICHCTBUS YaCTHIL
22 BerecTBa. MoJIei CTPOCHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEI
93 Macca monexyin. KonnuectBo BeniectBa. [locTosiHHas
ABoraapo
24 TermoBoe paBHOBecue. Temneparypa U €€ U3MepeHue.
IIxana remneparyp Llenbcus
. bubmnoreka [IOK
25 Wneanwueiit ra3 B MKT. OcHoBHOe ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AblcomoTHas TemmepaTypa Kak Mepa CpeaHen
KMHETUYECKOW PHEPruM JBH)KEHHUS MOJIEKYJ. YpaBHEHHE
2% MenneneeBa-Knanelipona. Y4YeHUYECKHH HSKCIEPUMEHT 0.25 bubnuorexa [IOK

«Omnpenenenne macchl BO3/lyXa B KJIACCHOM KOMHAaTe Ha
OCHOBE U3MEpeHH 00béMa KOMHATBI, MJABJICHUA U
TEMIIepaTypbl BO3/lyXa B HEM.

https://m.edsoo.ru/ff0c511e
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27

3akoH JlanmbToHa. ['a30BbIC 3aKOHBI

JlaboparopHas padota «lccrnenoBanue 3aBUCUMOCTH

28 MEXly apaMeTpaMu COCTOSTHUS Pa3peKEHHOI0 ra3a 1

29 M3omporieccrl B u1eaaIbHOM Ta3e U UX rpadudeckoe bubmuorexa [JOK
npeCTaBIeHNE https://m.edsoo.ru/ff0c570e

30 cnosotm et menemmn. Kemtacersa remton  pasos, BuGinorexa LIOK
BuyTpeHHss sHEprusi 0IHOATOMHOTO UJICAIBHOTO Ta3a https://m.eds00.1/ff0c5952

bubnnorexa [JOK

31 Buer rensonepesain https://m.edsg).ru/ff005036
VnenbHas TemI0€MKOCTH BeecTBa. KonnuecTBo

32 TEIJIOTHI TIPH TeTuionepenade. AauadbaTHbIN MPpoIece. 0.95 bu6mmoreka [IOK
YueHnnueckuid skciepuMeHT «3mepenue yaeabHon ' https://m.edsoo.ru/ff0c5c36
TEIII0EMKOCTH

33 I1epBbIil 3aKOH TEPMOJAMHAMUKHU U €r0 IPUMEHEHUE K bubnuoreka [IOK
U30IpoIeccam https://m.edsoo.ru/ffOc5efc

34 HeoOpaTtumocTs nporneccos B mpupoae. Bropoit 3akon bubnnoreka [JOK
TEPMOIMHAMHUKH https://m.edsoo.ru/ff0c6230

35 [Tpunuun geiictus u KIIJ[ rennoBoit mammHbl ﬁgS:I;I/(r:eeZZCL)EOrIu(/ £0c600a

36 Huxn Kapno u ero KIT

37 DKoJoru4ecKe npoOIeMbl TEII0O3HEPTETUKU

38 O6o6maromuit ypok «MomnekynsipHas ¢pusrka. OCHOBBI bubnmoreka [JOK
TEPMOIMHAMHKI https://m.edsoo.ru/ff0c6938

39 KonTponbhas pabota no reme «MonexynsipHas Gpusuka. bubnnorexka [JOK
OCHOBBI TEPMOTUHAMHUKH https://m.edsoo.ru/ff0c6a50

40 [Tapoo6pazoBanue u koHaeHcaus. Mcnapenue u bub6nuorexa [IOK

KUIICHUEC

https://m.edsoo.ru/ff0c63b6
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AOCOJII0THAS U OTHOCUTEIbHAS BIA)KHOCTD BO3yXa.

. 5 bubnuorexa LIOK
41 HacpieHnsrii map. y‘leHI/I‘I?CKI/II/I AKCIIEPUMEHT 0,25 https://m.e dsi.ru 1fF0c64d8
«M3mMepeHre OTHOCUTENIbHO BIIaXKHOCTH BO3IyXa»
Teépnoe teno. Kpucrammueckue u amop(Hsle Tena.
42 AHIE;[OTPOHI/ISI CBI:)ﬁCTB KpHUCTAJUIOB. )KI/II;[(Iic)He KPUCTAJUIBL. Bubmorexa IOK
https://m.edso0.ru/ff0c65f0
CoBpemMeHHbIE MaTepUalIbl
43 [InaByiienue u KpucTayuiu3auus. Y AeibHas TeIioTa bu6mmoreka [IOK
riasieHus. Cyomumarust https://m.edso0.ru/ff0c6708
44 YpaBHeHHe TEIJI0BOTr0O OanaHca bubmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3alus Tel. DIeKTpudecKuil 3apsi. JBa suaa bubnuorexa [JOK
SIIEKTPUUYCCKHX 3apPsII0B https://m.edsoo.ru/ff0c6bcc
46 [TpoBOAHMKY, TUAIEKTPUKU U TIOTYIPOBOIHUKHU. 3aKOH bubnnoreka [JOK
COXPaHEHUsI AJIEKTPUIECKOT0 3apsiia https://m.edsoo.ru/ffOc6bcc
47 Bsaumogpeiictue 3apsanoB. 3akoH Kynona. ToueuHslii bubnuoreka [IOK
ANEKTPUYECKHUI 3apsi https://m.edsoo.ru/ffOc6ce4
Hanpsokénaocts snekTpudeckoro noss. [puHoun
48 cynei))nosnunn SHCKTpI/II)IIeCKI/IX TIOJIEH. HI/IEI/II/IH Brbmiorexa LIOK
) https://m.edsoo.ru/ff0c6df2
HaATPSOKEHHOCTH
49 PaGora cun anexTpocrarnueckoro nois. [lorenmuan. bubnnoreka [JOK
Pa3HOCTH MOTEHIHAIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOIHUKY U TUINEKTPUKH B DJICKTPOCTATUUECKOM bubnmoreka [JOK
noJje. Jlusnekrpuueckasi IpOHUIIAeMOCTh https://m.edsoo.ru/ff0c7018
N bubnuorexa [JOK
> Dnexrpocmrocts. Konzercarop https://m.edso0.ru/ff0c7126
59 DNEeKTPOEMKOCTh TJIOCKOrO KOHJIEHCATOpa. DHEPrus bubnmoreka [JOK
3apsHKEHHOr0 KOHIeHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaboparopHas pabora "V3mepeHune 3eKTPOEMKOCTH 1
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KOHJIeHcaropa"

54

55

56

[TpuHIMT NEHCTBUS ¥ TPUMEHEHHE KOH/ICHCATOPOB,
KOIMPOBAJILHOT'O aImapara, CTpyHHOTro MpuHTEpa.
DJeKTpocTaTUYeCcKas 3alnuTa. 3a3eMIIeHue
AIIEKTPONPUOOPOB

DNEeKTPUUECKU TOK, YCIOBHUS €r0 CYIIECTBOBAHHUS.
ITocrosunsiil Tok. Cuna Toka. Hanpsbkenue.
Conporusnenue. 3akoH OMa 1715 yyacTKa [enu

HOCJIG,I[OB&TGJIBHOG, nmapajujicjibHOC, CMCIHIAHHOC

coeMHEeHNE MPOBOIHUKOB. JlabopaTopHas paboTa
«M3yueHne cMemaHHOro COeIMHEHUSI PE3UCTOPOBY»

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTB ANEKTPUUECKOTO TOKA. 3aKOH
J[xoyis-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 71 IOJIHOM (3aMKHYTOM) AJIEKTPUYECKOM
nenu. Koporkoe 3ambikanue. JlabopaTopHas pabora
«M3mepenne J/1C nucToyHnKa ToKa U €ro BHyTPEHHETO
COITPOTHBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

60

ONEeKTPOHHAs IPOBOJUMOCTD TBEPBIX METAJIOB.
3aBUCHUMOCTb COITPOTUBIICHUS] METAJUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DneKTpuYecKuil TOK B Bakyyme. CBOMCTBA IIEKTPOHHBIX
y4YKOB

61

[TorynpoBoIHUKH, UX COOCTBEHHAs: U IPUMECHAS
npoBoauMOCTh. CBOMCTBa P—N-niepexoa.
[TomynpoBoiHUKOBBIE TPUOOPHI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

62

DIEeKTpUYECKUI TOK B pacTBOpax M pacruiaBax
JEKTPOIUTOB. DNEKTPOIUTHYECKAS AUCCOIUALIMSL.
DnekTponu3. Y4eHndeckui sxkcrepumMenT «Habmonenne

0,25

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba
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IIEKTPOJIN3a»
DJNeKTpUYEeCKuil TOK B razax. CaMmoCTOSITEIbHBIN 1 bubmuorexa [JOK
63 . 1
HECaMOCTOSATENbHBIN pa3psa. Momaus. [Inazma https://m.edsoo.ru/ff0c84ae
DnekTpuueckue mprudopbl U YCTPOMCTBA U UX
64 npaKTquCKoe HpI/II)MeHSHI/Ie.};_IpIZBI/IHa TEXHUKH 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
. bubanoreka LIOK
65 O0600marmuil ypok «IEKTPOIHHAMUKAY 1 https://m.edsoo.ru/F0c88be
KonTtponpsHast pabora o Teme «IEKTPOCTATHKA.
66 [TocTosIHHBIN 351EKTpUYECKHUM TOK. TOKM B pa3iIMYHbIX 1 bubnnorexa [JOK
cpenax» /Beepoccuiickas mpoBepodHas paboTa rnpu https://m.edsoo.ru/ff0c8a8a
NPOBEICHUH Ha OyMa)KHOM HOCHUTEIE
67 PesepBusiit ypok. KonTposibpHas pabora mo treme 1 bubnnoreka [JOK
"JJIeKTpoIMHAMHKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O6o0maronuii ypok no remam 10 1 bubnuoreka [IOK
Kj1acca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoka Kontpo = Ipaktu o0pa3oBaTe/ibHbIE
n/m Bcero JIbHBIE YyecKkHue H3y"YCHUs
pecypchbl
padoTsl | padoThI
ITocTosIHHBIE MAarHUTEL U UX B3aUMOJEHCTBHE.
1 M . e Be Hu 1 bu6mmoreka [IOK
arHuTHOE MoJie. BEKTOp MarHMTHON MHAYKIIUH.
. P ve https://m.edso0.ru/ff0c9778
JIMHUY MarHUTHOW WHIYKIIUU
5 MarauTHoe 1oJie MPOBOIHUKA ¢ TOKOM. OTBIT Dpcrena. 1 bu6mmoreka [IOK
B3auMoeiicTBrE TPOBOIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaGopaTtopHast pabota «M3yueHne MarHuTHOTO TOJIs 1 1 bubnuorexa [JOK
KaTYIIKA C TOKOM» https://m.edsoo.ru/ff0c98fe
efiCTBHE MArHUTHOIO II0JISI Ha IIPOBOJHUK C TOKOM.
4 é[ a AMnepa. JIaboparopHa ago a «MccnenoBanue 1 1 bubmorexa HOK
wia AMiepa. TOpHAs T JIETOBAHU
. P paTopHa p 8 https://m.edsoo.ru/ff0c9ac0
JIEHCTBUSI TOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM)
efiCTBHE MArHUTHOIO IIOJISI HA JBUXK cs
5 A C T A yHII)ng 1 bubmuorexa [JOK
3apsokeHnyro yactuny. Cuna Jlopenma. Paborta cumsl
P o 1y peHt https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas UHAyKIws. [ToTok BekTopa
6 MarHuTHOM MHAYKuu. DJIC nHayknuu. 3akoH 1
AIIEKTPOMArHUTHOU MHAYKIMKu Dapanes
7 JlaGopaTtopHnas pabota «VccinenoBanue siBICHUS 1 1 bubmuorexa [JOK
3JIEKTPOMATHUTHON MHTYKITHI https://m.edsoo.ru/ff0cal50
unyktusHoOCTh. SBHeHue camounngykuuu. DJC
3 b 5 AVt A 1 bubnmoreka [JOK
CaMOMHIYKIINH. DHEPTU MATHUTHOTO IOJISI KaTYIIKH C
e p v https://m.edso0.ru/ff0cas00
TOKOM. DJIEKTPOMAarHuTHOE I0JIE
9 TexHUYECKHE YCTPONCTBA U UX TPUMEHEHUE: 1
MOCTOSTHHBIC MATHUTHI, SJICKTPOMATrHUTHI,
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SJICKTPOABUIATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX
YacCTull, MHAYKIIUOHHAs I1€Yb

10 O6o6maromuii ypok «MaraHuTHoe ToJe. bubnmoreka [JOK
DJIEKTPOMArHUTHAS HHYKIIHS https://m.edsoo.ru/ff0cab82
1 KoHTposbHast pabota 1o Teme «MarHuTHoe ToJie. bubnuorexa [JOK
DJIEKTPOMAarHUTHAS HHIYKIIHS https://m.edsoo.ru/ffOcad58
CB00OOIHBIE MEXaHUUECKHE KOJIeOaHusl.
12 FapMOIZ-[II/IIIeCKI/Ie KoseOaHus. YpaBHEHUE Bubmiorexa LIOK
. https://m.edsoo.ru/ffOcaf06
rapMoHn4eckux kosnebanuii. [IpeBpaienue suepruu
JlabGopaTtopnast pabora «/cciaenoBanue 3aBUCUMOCTH
13 nepro/ia MaJIbIX KoJIeOaHii Tpy3a Ha HUTHU OT JIJTHHEI 1
HUTHU U MAcCChI Tpy3a»
Konebarenbnblit koHTYp. CBOOOAHBIE
AJIEKTPOMArHUTHBIE KOJIEOAHUS B HI€ATbHOM bubnuoteka [JOK
14
KOJIeOATEeITPHOM KOHTYpE. AHAIOTHS MEXKTY https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMH U 3JIEKTPOMArHUTHBIMU KOJICOAHUSIMU
15 ®opmyna TomcoHa. 3aKOH cOXpaHEHMsI SHEPTUU B bubnuoreka [IOK
ujiealbHOM KOJIe0aTeIbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
[IpencrasieHue o 3aTyxaromux KojaeOaHUsIX.
16 BII:IHI;DKL[eHHHe Mexa:;qecllfne koneOanust. Pesonamnc. bubmorexa HOK
https://m.edsoo.ru/ffOcbb86
BrinyKIeHHBIE 2IEKTPOMAarHUTHBIE KOJIeOaHUs
ITepemennsbIit Tok. CUHYCOMAATBHBINA TEPEMEHHBIN TOK.
17 MO}:JIHOCTB nepeMeHHm}"’o Tol:(a. AMHJ‘II/ITS)IHO@ u Bubmiorexa LIOK
- https://m.edsoo.ru/ffOchd34
JIEMCTBYIONIEE 3HAUEHHUE CUJIbI TOKA U HANIPSKEHUS
18 Tpancdopmarop. [IpousBoacTBo, nepenaya u
MOoTpeOICHUE IIIEKTPUIECKON IHEPTUH
19 YCTpolcTBO M IPAaKTUUECKOE TPUMEHEHUE 0.25 bubnmnoreka [JOK

SJICKTPHUYCCKOI'O 3BOHKA, I'CHCPATOPA NICPEMCHHOTI'O

https://m.edsoo.ru/ff0cc324
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TOKQ, IMHUH JJIEKTpoIepenad. Y Y4eHU4eCKUun
JKcrepuMeHT «lccnenoBanne NepeMEeHHOr0 TOKA B
LN U3 IOCIEI0BATEIIBHO COEAMHEHHBIX
KOHJCHCATOPA, KaTyLIKN U PE3UCTOPay.

DKOJIOTUYECKHE PUCKH TIPU IPOU3BOJICTBE

20 aNeKTpodHepruu. Kynerypa ucmnonb30BaHus
IEKTPOIHEPIUH B TOBCEAHEBHOM KU3HU
MexaHuueckre BOJIHBI, YCIOBUS paclpOCTPAHEHUS.
21 [Iepuona. Cxopocth paCH}II)OCTpaHIe)HI/ISIpI/I IIJII:I)/IHa BOJIHBI. Bubmiorexa LIOK
https://m.edsoo.ru/ff0cca54
[lonepeunsie ¥ MPOIOIbHBIE BOJIHBI
99 3Byk. CxopocTs 3ByKa. [’ pomKkoCTh 3ByKa. BricoTa bubnuoreka [IOK
ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
93 DNEeKTpOMarHUTHbBIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. bubnnoreka [JOK
[IIkasa 31eKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIHKIIBI paHOCBA3U U TeNeBUACHUS. PazBuTre
CpEeACTB cBs3U. Pannonokamms
bu6nmoreka [JOK
25 Konrponbnas pabora «KosnebaHus 1 BOJIHb httos://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE paclIpOCTPaHEHHE CBETA B
26 OII[)HOpO,HHOﬁ cpe;e):. que;l{)blﬁ HMCTOYHHUK cBeTa. JIyu bubmorexa HOK
https://m.edsoo.ru/ff0cd350
cBeTa
97 OtpaxkeHue cBeTa. 3aKOHbI OTPAXKEHUS CBETA. bubmuorexa [JOK
[TocTpoeHne n300paKeHuit B TIIOCKOM 3epKalie https://m.edsoo.ru/ff0cd4e0
28 IIpenomnenue ceera. IlonHOE BHYTpEHHEE OTpaKEHUE. bubnuorexa [IOK
[penenbHBIA Yo MOJTHOTO BHYTPEHHETO OTPAXKEHHUSI https://m.edsoo.ru/ff0cd7f6
JlaGopatopHas pabota «3mepeHue nokazarens bubnuoreka [IOK
29
NPEJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 JIunzel. [Toctpoenune nzobpakenuii B munze. Gopmyna bubnuorexa [JOK
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TOHKOM JUH3EL. YBEINYEHUE JINH3BI

https://m.edsoo.ru/ffOcddl1e

JlaGopaTtopHnas pabota «lccinenoBanre CBOMCTB

31 .

U300paKeHUH B JTMH3AX)

Hucniepcust cera. Clio>KHBIN COCTaB OEJIOTO CBETA.
32 I{Bet. JlabopaTopHas pabora «HabmroneHue aucnepcun

CBETa»
33 WnTepdepenmus ceera. Judpakuus cera. bubnnorexa [HOK

JudpakiponHas pemérka https://m.edsoo.ru/ffOced22
34 ITonepeunocth cBeTOBBIX BOJH. [lonspusamus ceeta Bubnuorexa LIOK

https://m.edsoo.ru/ffOcf02e

35 OnTuueckue NpudOPHI U YCTPOICTBA U YCIOBUS UX

0€30MacHOr0 MpUMEHEHUS

[’'panu1Ibl NPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU. bubnnorexa [JOK
36 .

[Moctynarel cienuanbHO TEOPUH OTHOCHTEILHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeIJICHHE bu6mmorexa [IOK

BPEMCHHU M COKPAIICHUE JUTUHBI https://m.edsoo.ru/ffOcfa42
38 DHeprusi U UMIYJIbC PENATUBUCTCKON yacTulbl. CBS3b bubnmnoreka [JOK

MaccChl ¢ JHEPTUEH U UMIYIBCOM. DHEPTHs TOKOS https://m.edsoo.ru/ffOcfc68

KonTpomnbHas padora «Ontuka. OCHOBBI CIELIMATIEHOM bubnnorexka [JOK
39

TEOPUU OTHOCHUTEILHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Dopmyina [Inanka. DHeprus u UMIYIbC bubnuoreka [IOK

doToHa https://m.edsoo.ru/ffOcfel6
41 OtkpsiTre U uccnenoBanue porodddexra. OnbITH A. bubnmoreka [JOK

I'. CroneroBa https://m.edsoo.ru/ffOcffc4
4 3akonsl hoTordhdexra. YpapHeHHE DUHIITEHHA IS bubnuorexa [JOK

dororddexra. «Kpacuas rpanuia» horoddhdexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceera. Onbitel I1. H. JIeOeneBa. Xumudeckoe bubmuorexa [JOK

JNICUCTBUE CBETA

https://m.edsoo.ru/ff0d04a6
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TexHu4eckue ycTpoucTBa U IPaKTUYECKOe

44 npuMeHeHue: GporolsieMenT, HoToaaTIUNK, COTHETHAS
Oarapesi, CBETOANO]
45 Pemenue 3agad mo reme «71€MEHTHI KBAHTOBOM bubmuorexa [JOK
OIITHKI https://m.edsoo.ru/ff0d0302
46 Mopnuenb aroma Tomcona. OnbiTel Pesepdopa mo bubmuorexa [JOK
paccessHuIO o-vyacTuil. [InaneTapHas MOIeNb aTOMa https://m.edsoo.ru/ff0d091a
bubmuorexa [JOK
41 Hocrynarer bopa https://m.edsoo.ru/ff0dOafa
Nznydenue u nornomeHrne GOTOHOB MPHU TIEPEX0Ie
aToMa ¢ OJHOTO YPOBHS SHEPrUHU HA Ipyrou. Buasl bubnuorexa [JOK
48 0,25
criekTpoB. Jlaboparopnas padora «HaOmoaenue https://m.edsoo.ru/ff0dOafa
JMHENYaTOro CIeKTpay
BosiHOBBIE cBOiICcTBA yacTull. BonHe! ae bpoitns.
49 KOpHyCKyJ'ISIpHO-BOHHOBOfII;[yaHI/ISM. I([:HOETaHHOG " bubmmoreia LIOK
https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTyYCHHE
50 OtkpseiTue paguoakTuBHOCTH. OnbITH Pe3epdopaa mo bubnmnorexa [JOK
OTIPENICIICHUIO COCTaBa PaIMOAKTUBHOTO U3ITyYCHUS https://m.edsoo.ru/ff0d0fd2
51 CgoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. Brnusaue
PaZMOaKTUBHOCTH Ha )KUBBIE OPTAHU3MBI
OTKpbITHE TPOTOHA U HEUTpOHA. M30TOMBI. Anbda-
52 pacnpa;l. BHeII;)TpOHHBIfI u n§3MTp0HHHI‘/'I 6eTa-pag)na)1. bubmmorexa LIOK
https://m.edsoo.ru/ff0d1162
I'amma-n3nydyenue
DHeprusi CBA3U HYKJIOHOB B fJIpe. SIiepHbIe peaKiu.
53 }IﬂeEHLH?I peaKTOfHp06J'IerIpHep§H5KTI/IBEI ) Bubmorexa IOK
., ’ https://m.edsoo.ru/ff0d1356
9KOJIOTHYECKHE aCIEKThI SACPHON SHEPTETUKHU
54 DneMeHTapHble YacTulibl. OTKPBITHE MO3UTPOHA. bubnmnoreka [JOK

MeTtozab! HAOMIOIEHHS U PErHCTPALIUH 3JIEMEHTapHBIX

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

yactull. Kpymiblii cron «DyHIaMeHTa IbHbIE
B3auMoJielicTBHs. ENMHCTBO (hU3MYECKOM KapTUHBI
MHpa». YUEeHUUYECKU d3KcnepuMeHT « MccienoBanue
TPEKOB YacTHIL (TI0 TOTOBBIM (hoTOTpadUsIM»

Oranel pa3Butusa actpoHomuu. [Ipuknagsoe n
MHUPOBO33PEHUYECKOE 3HAYCHUE aCTPOHOMUH. Byt

> 3B€31HOTrO HeOa. Co3Be3nus, sspKue 3BE3/bl, IJIaHETHI,
uX BUAUMOE JBrkeHue. CoHeuHas CUCTEMa

56 Connue. ConHeyHast akTUBHOCTb. McTOUHUK 3HEprun
ConHua u 3B€31
3BE371bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE31IbI

57 IJIaBHOM ITOCJIEOBATENBHOCTU. BHyTpeHHEE cTpocHME
3BE371. CoBpeMEHHbIE IPECTABICHUS O
IPOUCXOXKAECHUHU U 3BoIronuM CoJHIIa U 3BE3]
Mieunsiii Ilyrs — Hama 'anaktuka. [lonoxenue u

58 newxeHne Connua B ['anaktuke. ["anaktuku. YEpHbie
JBIPBI B SIPAX TaJaKTUK

59 Bcenennas. Pa30Oeranue ranaktuk. Teopust bonbioro
B3pbIBa. PenukroBoe n3iyuenne. MerarajiakTuka

60 Hepemennsie mpodaemMbl acCTpOHOMUHT

61 KonTponbHast pabota «21eMeHThl aCTPOHOMHH U
acTpOUZHKI
O6o06matomuii ypok. Pons ¢hu3uku u acTpoHOMHUH B

62 SKOHOMUYECKOM, TEXHOJIOTHYECKOM, COLIMAIbHOM 1
TUYECKON cepax AeaTeTbHOCTH YeJIOBEKa

63 O6o06matomuii ypok. Pois u mecto pusuku u
ACTPOHOMHH B COBPEMEHHOM HAay4YHON KapTUHE MUpa

64 Ob6o6maromuit ypok. Poib puznueckoit Teopuun B




(GbopMUPOBAHUU TIPEIICTABICHUN O (PU3NIECKON KapTHHE
MHpa

O6o6marmuii ypok. Mecto Gpu3ndeckoid KapTHHBI
65 MHpa B 001eM Py COBPEMEHHBIX €CTECTBEHHO- 1
HAYYHBIX TPEJCTABICHUN O IPUPOC

Pe3epBHbIil ypok. MarHutHoe mnoJie.

66 1
DNEeKTpOMarHuTHAs UHIYKIHS
67 PesepBHblil ypok. OnTuka. OCHOBBI CIEIIUATBHOM 1
TEOPUHU OTHOCUTEIHFHOCTU
Pesepnbiii ypok. KBanroBas ¢puzuka. DieMeHTbI bubnnorexa [HOK
68 1
ACTPOHOMHMH U acTPOPUUKH https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 4 7



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» ®usmka, 10 knacc/ Msikummes I'.., Byxosnes b.b., Corckuit H.H.; mox penakuueii
[TapdenTtreBoit H.A. Akioneproe obmectBo «M3marensetBo «IIpocBemienne)
» ®duswnka, 11 kiracc/ Mskumes ['.J1., byxosues b.b., Hapyrun B.M.; non penakuueit

[TapdenTtreBoit H.A. Akionepnoe obmectBo «M3marenseTBo «IIpocBerienne)

METOAUYECKHUE MATEPUAJIBI 1JISA YUUTEJ A
Enunoe coneprxanne obpaszoanus https://edsoo.ru/

bubaunoreka IIOK https://m.edsoo.ru/ff0c3044

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Poccuiickas anektponHas mkoia https://www.resh.edu.ru/



