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INOACHUTEJIbHAS 3AIINCKA

[IporpamMa 1o ¢usnuke 06a30BOTO YpOBHS Ha ypPOBHE CpPEIHEro OOIIero oO0pa30BaHUS
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ y4€ToM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npenvera «®u3ukay B oOpa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  ®Denepanum,
peaTM3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl MO (pU3MKE HamnpaBieHO Ha (OPMHPOBAHHME €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNFHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAKK€ YUYUTHIBAET HEOOXOAMMOCTb peaIM3allMUd MEXIIPEIMETHBIX
CBsi3ell (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC 1IEJIM M3y4YeHHs (U3UKM HAa YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEGHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeJMETHbIe, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 6a30BOM YpOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO rojiaM O0yUYEHUs;

e cojaepxaHue yuyeOHoro npeamera «Pu3ukay 1o rogam o0ydeHHs..

®du3nka Kak HayKa 0 HauboJiee 00IMX 3aKOHAX MPUPO/IbI, BBICTYIIAs B KAUE€CTBE YYEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUI 00 OKpy»XKarolleM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPa3yIOLIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUI B cdepe DSHEepPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYEHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. 3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
IPUMEHSATh HAyYHbII METO]T IO3HAHUS NPH BBHIIOJIHEHUU UMU YIeOHBIX HCCIIEIOBAHUI.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeHero o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JIOTUYECKHU 3aBEPUIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUUYECKOM, Tak U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (PU3HKH 0ObeAMHEH BOKPYT
¢uznueckux Tteopuil. Bemgymmm B Kypce sBIseTcss (OpMUPOBaHUME NPEACTaBICHUM O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanoyaraeT MUCIoJb30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIECKOil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U SKOJIOTMYECKUMU ITPOoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3nku rnpeanonaraet 3HakoOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEICTBOM BBEICHHsS HIIEMEHTOB COJEpKaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00Cy>KIeHHs Mpo0JIeM palliOHAIBbHOTO MPUPOAOIIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKH Ha YpPOBHE CpeaHero odmiero oOpa3oBaHuUs
ABIAIOTCA (u3nyeckue Teopuu ((GOopMUpOBAaHUE TMPEACTABICHUI O CTPYKType IOCTPOEHUs
dbuznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
IIPEJCTaBICHUSIX O IPUPOJE, TpaHUIaX MPUMEHUMOCTH TEOPHM, JJIsl ONKUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IIPOLIECCOB).

CucteMHO-IeATEIbHOCTHBIN MOJIX0 B Kypce (PU3UKH peaTu3yeTcs Mpekae BCero 3a Cuér
OpraHHu3aly YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX AKCIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHUYECKUX MPaKTHUYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX paboT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCS Y4YacTHUKaMH 00pa30oBaTelIbHOTO
nporiecca UCXO0/s U3 0COOEHHOCTEH TUIAHUPOBAHUS U OCHALIeHHUs Kabuneta ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
WCCJIEIOBAHMS 3aBUCHUMOCTEH (DHU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE YAENAETCS PELISHUIO0 Pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu saTom
JUISL PAaCYETHBIX 3a]a4 PUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 3a/JaHHOM (PU3MUECKON MOJEIBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HBIX pa3aenoB. [l KaueCTBEHHBIX 3a7a4 MPUOPUTETOM
SBIISIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIECCOB B
OKpYXKaroIIeld >KU3HH, TpeOyromue BbIOOpa (DU3MYECKOW MOJICIU IS CUTyallud TPAKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieyeHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
oOuiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX NMpEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUSX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunere
(bU3UKN T0JKHO OBITh HEOOX0AMMOE JTab0PaTOPHOE 00OPYOBAHUE JUISI BBITOIHEHUS YKAa3aHHBIX
B IporpamMme 1o (U3MKE YYEHHUYECKHX MPAKTUYECKUX paboT U JIEMOHCTpPAlMOHHOE
obopyoBaHue.

JleMoHCTpallMoHHOE 000py/oBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECHEeYMBAaeT MOCTAHOBKY MEPEUMCIEHHBIX B IPOrpamMme 10
¢u3MKe KIIOYEBBIX JEMOHCTpAIMil A HUCCIIEJOBAHMSI HM3y4aeMbIX SIBJICHUM M TPOIIECCOB,
AMIOUPUYECKUX U (PYyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHUE A YYEHHMUECKUX IMPaKTHUECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOEeCIeyMBaeTcss B pacyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPAaTOPHOrO OOOPYAOBAaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX U LHU(POBBIX MPHUOOPOB, a TaKke
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMU U3Y4YeHUsI GUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCA:

e (opMupoBaHHE HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

HOPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEJICTABICHUA O HAyYHOM METOAE TMO3HaHUs |  (OPMHPOBAHUE
MCCJIE0BATEIBCKOIO OTHOIIEHHUS K OKPYXXAIOLIUM SIBICHUSM;



dbopMUpOBaHNE HAYYHOTO MUPOBO33PECHUS KAaK Pe3yNibTaTa U3Y4eHHUsS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTD SIBJICHUS C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TPEACTABICHUN O PO (DUBHUKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTHIA.

JlocTikeHne STUX Iesel oOecreynBaeTcss pelIeHHeM CIEAYIONIMX 3a7ad B Ipolecce
U3YYeHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

npruoOpeTeHne CUCTEMBI 3HaHUM 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHEe YMEHUN TMPUMEHSATH TEOPETUYECKUE 3HAHWUS Ui OOBSCHEHUS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS NPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/ad C SBHO 3aJlaHHOM (u3HuecKoi
MOJIENIBIO, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE Co3JaHue (usmueckon
MOJIEINN, aJIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHuEe (PU3MYECKMX OCHOB M TPUHIIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPEY;

OBJIQICHUE METOJAMH CaMOCTOSITENIFHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUECKUX
SKCIIEPUMEHTOB, aHaJlW3a M  UHTepHpeTanuu  HUHQOpMalMH,  OMNpeaesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysIbTarTa;

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

Ha w3yuenue ¢usuku (0a30BBIH YpOBEHb) Ha ypOBHE CPEIHETO OOMIETo 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIeJII0).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUYHUTENb JeJaeT BBIOOp MpOBEACHHUs JTaOOpaTOpPHBIX paboT H
OTBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl MO3HaHUsA OKpyXkaroumero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbI. DKCIIEPUMEHT B (PH3UKE.
MogenupoBanue ¢u3nueckux sBiIeHUN U nporeccoB. Hayunble runores3sl. dusnueckue
3aKOHBI ¥ TeOpHUH. | paHUIIBl TPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpHHIINUIT COOTBETCTBHUSL.

Poib 1 Mecto (u3uku B (OPMHPOBAHWM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
IIPAaKTUYECKON JEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie ¥ ITU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYMKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpEeAHssl CKOPOCTb, MIHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopauHaT. CiokeHHe nepeMenieHud u
CJI0’KE€HHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTepUaibHON TOUYKHU OT BPEMEHHU.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHuUs.

KpuBonuueiiHoe naBmxeHue. JIBUkeHHE MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW I10 MOZYJI0 CKOPOCTBIO. YTIJIOBas CKOPOCTh, JMHEHHas CKOpocThb. llepuon m
yacTtoTa oopauieHus. LleHTpocTpeMUTETbHOE YCKOPEHUE.

TexHuueckue yCTpoCTBA M MPAKTHUECKOE MPUMEHEHHUE: CHUIOMETp, IBUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE MepeIadH.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALM KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenune aBmxenus Tena, OpolIeHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU N0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

W3ydeHne HepaBHOMEPHOIO JBUKEHHUS C LIENIbIO OIpe/ieJIeHNs] MTHOBEHHOW CKOPOCTH.
HccnenoBaHnne  COOTHOLIEHUS ~ MEXAY  IMYTAMH,  [POWIEHHBIMH  TEJIOM  3a

MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXYTKA BPEMEHHU IPHU PABHOYCKOPEHHOM JIBUKEHUU C
HayaJbHOU CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS NIApUKa B BI3KOU KUIKOCTH.
W3yueHue ABMKEHUS Teja, OpPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[TpuHiun otHocutenbHOCTH ['anuies. [lepBoiit 3akoH HeroTona. MHEpLManbHbIE CUCTEMBI
OTCUéTa.



Macca tema. Cuna. IlpuHnumn cynepno3unuu cuil. Bropoit 3akoH HerooTona st
MaTrepuaibHOU TOUYKU. Tpernii 3akoH Hpl0TOHA [UIsl MAaTEpUAIIBHBIX TOYEK.

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

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

Tpenue. Bunbl Tpenust (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kospduuuent tpenns. Cuia conpoTuBIeHUS
IIPU JIBUKEHUM TENa B KUAKOCTU WM rase.

[ToctynarensHoe U BpallaTelbHOE ABM)KEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. Ilnedo cunbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUUYECKOE NPUMEHEHUE: MOJIIMITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIINX TEJI.

Btopoii 3akon HerotoHa.

N3zmepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM MObEME U aJACHUU.

CpaBHEHME CUII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydeHue ABMKeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akonwl coxpanenus 6 Mexanuke

Mmnynsc MaTepralbHOM TOUKHU (Te€a), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITybe CHIIBI U
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckass sHeprus marepuaibHON TOUkd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
DHEPIHH.

[TorenuunanbHas 3Heprus. [loreHnnanbHas 3HepTrus ynpyro 1e(GopMUpPOBAHHON MPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHMANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHLMAJIBHBIX CHII C
VU3MEHEHUEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBAa M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABMKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KUHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccrnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXaHWYECKOW JSHEpPruu Teia Ha
pUMepe pacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pM3MKa ¥ TEPMOAUHAMHUKA

Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHUS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJienu CTPOCHHS Ta30B, JKMAKOCTEH M TBEPABIX Tel M OOBSICHEHUE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkyn. KoiaumdecTBo BemiecTsa.
[TocrossnHast ABoraipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOpPUU
ueanpHOro rasa. AOCOJIOTHasg TemImepaTypa Kak Mepa CpeJHEell KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3omponecchl B vacalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHrne U30MPOLECCOB: U30TEpMa,
u30Xopa, n3odapa.

TexHUYeCKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHHE BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUH.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Monens onbita IlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mogeins, HUTFOCTPUPYIOLIAs IPUPOLY JABIECHUS ra3a Ha CTEHKH COCYyAa.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UIECAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

OmnpeneneHnne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BEMa
KOMHATBHI, IaBJICHHS U TEMIIEPATYpPBI BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckas cucTteMa. BHYTpEeHHsS 3HEprus TEPMOJMHAMHYECKOM CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TenmaoTel U paboTa. BHyTpeHHss1 SHEprHsi 0AHOATOMHOIO
UJeaIbHOrO ra3a. Buzsl Teronepenayu: TEIUIONPOBOIHOCTb, KOHBEKIUSA, U3JIydeHHE. Y IebHas
TEIJIOEMKOCTh BelecTBa. Koan4yecTBO TEIIIOTHI IIPH TEIUIONEpEaaye.

[TonsitTue o0 anumabatHoMm mnpouecce. [lepBbiif 3akoH TepMoauHaMmuku. [IpumeHeHue
NEPBOTO 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. ['padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B MpUpoIe.

TenoBeie MamuHbL. [IpuHIUIBL 1EeHCTBUS TemIoBbIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TeroBbIX MamunHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. [{ukin Kaphao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHSL. DKOJIOrHYeCKHe IPOoOIeMbl TEIIIOHEPTeTHKH.

TexHudyeckue YCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE. JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.



Jlemoncmpayuu

V3MeHeHre BHYTPEHHEH HSHEPruu Tejla IMPU COBEPUICHUHM pPAOOTHI: BBUIET MPOOKH U3
OYTBUIKH TOJI JEHCTBHEM C)KaTOro BO3/yXa, HarpeBanue 3(Qupa B JAaTyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITNSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja pu Terionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopenu napoBoii TypOHMHBI, JBUTATENsl BHYTPEHHETO CrOPAHHUsI, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoonvt

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCONIOTHAasS U
OTHOCHUTEIIbHAs BIKHOCTh BO3/yXa. HachblmenHblil nap. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCHUMOCTh TEMIIEpaTyphbl KUIIEHUS OT JJaBJICHHUS.

Teépmoe Teno. Kpucramnmaeckune u amopdHbie Tena. AHHU30TPOIUS CBOWCTB KPUCTAILIOB.

Kunkne xpucramael. CoBpeMeHHble Marepuaibl. [lnaBneHue u kpucramnuzauus. YelbHas
TerioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEILIOBOTO OallaHca.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP M IICHXPOMETD,
KQJIOPUMETP, TEXHOJOTMM  TIOJYYEHUS  COBPEMEHHBIX MAaTE€pUalioB, B TOM  YHCIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX ITAPOB.

Kurnenne npu nOHMKEHHOM JIaBJICHUU.

CniocoObI U3MEPEHUS BIAKHOCTH.

HabGnroneHnue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsoi

N3MepeHnne OTHOCUTENBHOM BIAXXHOCTH BO3AyXa.

Pasnen 4. DaekTpoanHaMuKa

Tema 1. Inexkmpocmamuka

OnexTpuzauusi Tel. OJNEKTpUYECKUH 3apsan. JlBa BHa DJIEKTPUYECKUX 3apsifOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

BzaumoneiictBue 3apsmoB.  3akoH  Kymnona. TodeuHslil  siexTpuueckuil  3apsi.
Onektpuueckoe nose. HanpskéHHocTh 3nekTpuuyeckoro noss. [lpuHuun cynepno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HANPSYKEHHOCTH DIIEKTPUUECKOTO TOJIS.

PabGora cun osnextpocratuueckoro mosd. Ilorennuman. PasHocTh moOTeHLMANOB.
[TpOBOAHMKY U TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM IoJie. J(uaaeKTpuueckas MpoOHUIAeMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaToOpa. DHEPrus
3apsKEHHOTO KOHEHCATOPA.

TexHuueckue yCTpoiiCTBa M INPAKTUYECKOE NPHUMEHEHHE: DJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE DJIEKTPONpHOOpPOB, KOHAEHCATOP, KOMHPOBAIbHBIN
anmapar, CTpyMUHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIL AEHCTBUSA 3JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.



DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUUECKOM IIOJIE.

DJIeKTpOoCcTaTUYECKas 3allHTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIAJM  ILJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DNEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO TOoKa. VICTOYHMKM TOKa.
Cuna Toka. [locTossHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DIIEKTPUUYECKOE CONPOTHUBIICHHE. VY nensHoe COMPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE TPOBOTHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jlenia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DJIEKTPOABUKYILAsl CUJIA U BHYTPEHHEE CONTPOTUBIICHHE UCTOYHMKA TOKA. 3akOoH Oma Juist
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTh COMIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKUI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomympoBonuuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJIYIPOBOIHUKOB.
CgoiicTBa p—n-nepexoaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAs
Jucconanus. DIEKTPOIIN3.

DnexkTpuueckuil Tok B razax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpoMCTBA M MPAKTHUECKOE MPUMEHEHUE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpPOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
NpUOOPBI, TEPMOMETP COMPOTUBJICHUS, BaKyyMHBIH IHOJI, TEPMHUCTOPHI M (OTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNO/I, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCUMOCTh CONMPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI, TIJIOIIATH
MOTNIEPEUHOT0 CEYCHUS U MaTepHaa.

CwmeniaHHOe COeIMHEHUE POBOJHUKOB.

[IpsiMoe u3MepeHue 3IeKTpoABMXKYIIeH cuiibl. KopoTkoe 3amblkaHHE TajJbBaHHMYECKOTO
AJIEMEHTA M OllEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psa v NpOBOAMMOCTb BO3IyXa.

OaHOCTOPOHHSISI TPOBOIMMOCTH JHO/IA.

Yuenuueckuui sxcnepumenm, nabopamopnule pabomoi

N3yueHnue cMenaHHOTO COeIMHEHUS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYHIEH CHIIBI  HCTOYHHMKA TOKa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6mronenue anexTpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCymIECTBISICTCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nouwsaimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, Hay4YHBIA (pakT, rumore3a, Qu3MUecKas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHkuMs, mnapaboda,
runepooia, ux rpaguKd U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCHHYC, TAaHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M MX MPOEKLIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoecusn: mexanuueckoe ABMKEHHE B JKUBOW mpupojae, tuddysus, ocMoc, TEII000MEH
KUBBIX OPraHU3MOB (BHJIBI TEIUIONIEPEIaut, TEIJIOBOE PABHOBECHUE), IIEKTPHUCCKUE SIBICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEH M Ta3oB, 3JIEKTPUYECKUE
CBOWCTBA METAIJIOB, JIEKTPOJIUTHIECKAS TUCCOLUAIIHS, TabBAaHHUKA.

l'eoepaghus: BTaxxHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJAOMET M Jpyrue), JBUTaTelb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOJMIBHHUK, KOHAWIIMOHED, TEXHOJIOTUH TOJyUYEHHsI COBPEMEHHBIX MaTE€pPHUaioB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJIOTWMH,  3JEKTpoCcTaTHYecKass  3alluTa,  3a3eMJICHUe
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, 3JIEKTpOHArpeBaTelibHble IPUOOPBI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TATHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHuTOB. Mar’uTHoe IIOJe.
BekTop MarHUTHOM MHAYKUMU. [IpUHIKN Cyleprnio3uuuy MarHUTHBIX MOJIEH. JIMHUKM MarHUTHON
uHAyKuMY. KapTrHa TuHUI MarHUTHON MHAYKIUHU TOJISl HIOCTOSIHHBIX MAarHUTOB.

MarnuTtHoOe 1osie IpPOBOAHMKA C TOKOM. KapThHa JIMHHMM MHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOTO MPSIMOrO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanMmopelicTBre NPOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BHMKEHHE 3apsiK€HHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenna.

SIBeHME DIIEKTPOMArHUTHOW MHAYKUMU. [lOTOK BEKTOpa MAarHUTHOW HMHIYKLUU.
DIIEKTPOABMKYIAsA CHJIA MHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHIyKunu dapanest.

BuxpeBoe syekTpuueckoe IMose. ONEeKTPOJABMIKYIIas CWia WHAYKIMU B IIPOBOJHHUKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBJI€HHE CAMOMHIYKIIMHU. DJIEKTPOIBUKYILAS CHJIa CAMOMHTYKIUH.



DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOJIBUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHUII, MHAYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHIYKUIMY MAarHUTHOTO MOJIA.

B3aumoneiicTBre IBYyX MPOBOJHUKOB C TOKOM.

Cuiia Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBlieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JICKTPOABUKYILEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yyenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neicTBUS TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.

HccnenoBanue siBJICHUS JIEKTPOMATHUTHON MHAYKIUH.

Pazpnen S. KoneGanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojHble MexaHMuYeckue KosebaHus. ['apmoHMueckue
kosnebanus. Ilepuon, uactora, amrmumryna U ¢aza kosnebaHuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE IapMOHMUYECKUX Kojebanuid. [IpeBpaiienue sHepruu
IIPU TApMOHUYECKHUX KOJIEeOaHUX.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOaHUS B UACATHHOM
KoJIeOAaTeIbHOM KOHTYype. AHAJIOTHsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS! SHEPTUU B UACAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxawomux KojeOaHUsIX. BbIHY)XeHHble MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

[Tepemennbiil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA M HATIPSKEHHUSI.

Tpancdopmarop. [IpousBoactBo, mepemaya W NOTPEOJIEHUE 3IEKTPUUECKOW SHEPTHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AIEKTpOod3Hepruu. KynbTypa wucCnonb3oBaHUSA
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHHA 3BOHOK,
reHepaTop NEPEMEHHOTr0 TOKA, JINHUU JIEKTpoIepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHOM cUCTeMbI (IPYKUHHBIN WM MaTeMaTHYeCKUn
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBaHue CBOWCTB BBIHYKICHHBIX KOJIEOaHUI.

Hab6nronenue pezonanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuuiorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AJIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mociaenoBaTebHOM COEAMHEHUH PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH M
KOH/JIEHCATOopa.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue 3aBUCUMOCTH MIEPUOA MAJIBIX KOJieOaHUil rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne nNEepeMEHHOTO TOKa B ILEMH M3 MOCJIEIOBATEIbHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 80JIHbL

Mexanudeckure BOJIHBI, yclloBUsA pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHust
U januHa BoNHBL [lomepeunple W mponaosbHBIE BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. Y CJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B anekrpomaruuTHOi BoiHe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, MpEJIOMIICHUE, TMosipu3anus, audpaknus, wuHTtepdeperims. CKoOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLIEH CPEbl.

TexHuueckue ycTpoWcTBa U NPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTBHI,
VIBTPa3BYKOBas JIMarHOCTHKA B TEXHHUKE W MEIUIIMHE, Paaap, PaauoONpUEMHUK, TEIEBHU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

O0pa3oBaHue U pacpoCTpaHEHHE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

HabGmronenue oTpaskeHus U MPEIOMIICHUSI MEXaHUYECKHUX BOJIH.

Habmtonenue natephepeHny u AuQpakini MEXaHMIECKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue CBsI3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOM
Kosie0aHuM.

HccnenoBanne  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE, MPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsMonrHeliHOe pacipoCTpaHEeHUE CBETa B OTHOPOIHOMN cperie.
JIyud cBera. ToUeUHBIN UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI MPEIOMIICHHUS CBeTa. AOCONIOTHBIM IMOKa3aTesb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus cseta. CroxxHbIl cocTaB 6enoro ceera. LIBer.



ColOuparonue W paccewBaromue JUH3bL. ToHkas mauH3a. DOKyCcHOE paccTosHUEe |
ONTHYECKasl CHia TOHKOM JMUH3BL. [locTpoeHune n3obpakeHuil B COOMpAIOIUX U pPacCEUBAIOIINX
nuH3ax. PopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. Wutepdepenius cBera. KorepeHTHble HMCTOYHUKU. Y CIIOBUSA
HaOJI0IeHNs] MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIMOHHOM KapTUHE OT JIBYX CHH(pA3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus cBera. [Judpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha TU(DPAKIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue YCTpOWCTBAa M MPAKTHUYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOSKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsI ONTHKA, AU(PpaKIHOHHAS
pemeTKa, NOJIAPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakeHHWE U MperoMiieHHe cBera. OnTuueckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.

Mopenu MUKpOCKOIA, TEJIECKOIIA.

Hab6nronenue naTeppEpeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

Hab6mronenue qucnepcuu certa.

[TosryueHue cekTpa ¢ HOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nosisipuszanuu cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi

W3mepeHnue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieHAJIBHONH TEOPUHM OTHOCUTEIBLHOCTH
['paHuLbl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWUKHU. IlocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTh MOJIYJISI CKOPOCTH CB€Ta B BakKyyme, MPUHUUI
OTHOCHUTEIILHOCTH DUHINTEHHA.
OTHOCUTETHHOCTHh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJTUHBI.
DHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs MOKOSI.

Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEpruu (HOTOHA C €ro YaCTOTOH. DHEPrHsl U UMITYJIbC
dboToHa.
OtkpeiTue u wucciaenaoBanue (ororddexra. Ombiter A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmTeitna 1 Gpororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XHUMHYECKOE IEHCTBUE CBETA.



TexHuueckue yCTpoiiCTBa M MHpaKTHUECKOE NpUMEHeHHe: (poToanaemMeHT, (OTOAATUHK,
CoJTHEYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®dotordekT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauog.

Conneunas 6artapest.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lmanerapHas
mozens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToMa ¢
OJIHOTO YpOBHSl BSHepruum Ha Japyro. Buasl cnexktpoB. CHeKTp YpOBHEH BSHEpPrUM aToMa
BOZIOPOJA.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOJTHOBOW JTyalu3M.

CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpockoI), Ja3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopuens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamophule pabomul

Hab6nronenue nuHeivyaToro crexkrpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CJIOXHOCTb  CTPOCHMS  s1pa. OtkpbiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuo0akKTUBHOIO U3JIy4EHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusiHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykmonnas mognens siapa ['eiizenOepra—lBaHeHKo.
3apsn sinpa. MaccoBoe umciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oerta-pacnaa. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprust cBS3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

SAnepHsble peakuuu. [leneHne u cuHTE3 A1€p.

Anepuuiii peakrop. TepmosinepHblii cuHTe3. IIpoGneMbl M NEpCHEKTHUBHI  SACPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.

OnemeHTapHble YacTULIBI. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOIEHNS ¥ PETUCTPALIMH HIEMEHTAPHBIX YACTHII.

dyHIaMEHTATbHBIC B3aUMOICUCTBUS. ENMHCTBO PU3NUecKOl KapTUHBI MUpA.

TexHUYECKHEe YCTPOWCTBA M NMPAKTHUYECKOE TPUMEHEHHE: JO03UMeTp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi ObomoOa.

Llemoncmpayuu

CuYéTunK MOHMU3UPYIOIUX YACTHII.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi
HccnenoBaHue TPEeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3pnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH



Ortansl  pa3BUTHS  acTpoHOMuHU. [IpuknagHOoe W MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHUH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Connne. ConneuyHass akTUBHOCTh. Mcrtounumk sHepruum CosHIA W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TOCJENI0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHune 3BE3A. CoOBpEeMEHHBIE IPEACTABICHUS O
MIPOUCXO0KICHUH U 3BOIoUUK CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenne u nemwxenue Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky 1 kBazapsl. UEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa0O06ma. PaszGeranme ramaktuk. Teopwust
Bonpuioro B3peiBa. PennkroBoe nzinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpobaemMbl aCTpOHOMHUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCMOJIb30BAHUEM KOMIBIOTEPHBIX MPUIOKECHHIMA
JUTSL OTIPEICIICHUS TTOJIOKEHHUST HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noiymapus 1 sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o01marmniee noBTOpeHne

Ponp ¢u3ukuM m acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJIOTHYECKOW, COLMAIBHOW W
THYECKOH cdepax MeATETbHOCTH YelOBEeKa, poib M MecTo (U3WKM M aCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (U3NYECKON Teopun B (OPMHUPOBAHUU
MpeJICTaBICHU 0 (U3NYECKOM KapTUHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpa B 00IIEM PSIAY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIEHUIN O IPUPO/IE.

Me:xnpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocymiecTBIsieTcs ¢ Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJOTHH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIIEHUE, Hay4YHBIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUEe (DYHKIUU: CUHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPBHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE IIEMEHTApHBIX (DYHKIIUH,
MpU3HAKU 0100 TPEYTOILHUKOB, OTpeIeNIeHre TUIOMIAIH TIIOCKUX (puryp u oobéma Te.

buonocus: »nextpuueckue SBICHUS B KUBOW MHpHUpoJie, KojeOaTelbHbIE IBHUKEHUS B
JKUBOW TPUPOJIC, ONTHUYECKUE SBJICHUS B JKMBOW MPUPOJE, NEWCTBHE DaJUAlMM Ha >KUBBIC
OpTaHU3MBI.

Xumusi: cTpoeHME aTOMOB U MOJIEKYJ, KpPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM perETKY, CIIEKTPAIbHbBIN aHATIU3.

l'eocpaghus: mMarHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKA 3eMHOM
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAXA DJIEKTpOIEpead, T€HEPaToOp MEPEMEHHOIO TOKA, dJIEKTPOIABUIATEb,
UHAYKIMOHHAs TeYb, pajgap, pajuoNpUEMHHUK, TEIEeBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJTHEYHAas OaTapest.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenune yuebHOro mpeamera «@Pusmka» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS
(0a30BbIf  ypOoBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MIPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHHS yueOHOTo mpeamMera «Du3HKay TOJKHBI OTpaxarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
pacIIMpeHue KU3HEHHOI'O OIbITa M OIBITA JESITENbHOCTH B IPOLIECCE PEeAM3allid OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:xnaHcKoOro BOCIUTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCUICKOI0 OOIIECTBA;

IPUHIATHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX TI'YMAHUCTHUYECKMX M JEMOKPAaTHYECKHX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTEeIbLHON OpraHU3aInu;

YMEHHME B3aUMOJEWCTBOBATh C COLUAIbHBIMU HHCTUTYTaMH B COOTBETCTBMM C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UIEHTUYHOCTH, TATPUOTU3MA;

LEHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTH)KEHHUSIM POCCHMCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUsSI, OPUEHTHPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUYEHOTO;

OCO3HAHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAyILIEro;

4) 3cTeTH4YeCKOro BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIECHHE K MUPY, BKJIIOYAsl 3CTETUKY HAy4HOI'O TBOPUYECTBA, IPUCYILETO
¢du3nueckoil Hayke;

5) Tpy10BOrO BOCIUTAHMS:

UHTEpEeC K pa3IuyHbiM cdepamM MNpopecCHOHANbHOW JESITeNbHOCTH, B TOM 4HCIE
CBSI3aHHBIM C (U3UKOW U TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymeit
npodeccun 1 pearTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTb M CITIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHMUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rMYeCKOT0 BOCTIUTAHUS:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHHME TIJI00AJLHOIO XapakTepa
HKOJIOTUYECKUX MPOOiIeM;



MJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBHI B OKpYXalUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacHIMpeHHe OMbITa JEATEIbHOCTH HSKOJIOTMYECKOW HAIpaBJICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYyYHOH JIeATENIbHOCTH, TOTOBHOCTh B IPOIECCe M3YUECHUS (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO IESITEIbHOCTh NHANBUIYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBHS
Bba3oBble Jioruyeckue eiicTBUS:

CaMOCTOSITENILHO  (DOPMYJTMPOBAaTh M aAKTYyalM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEACIATh LENH AeSTeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MMPOTUBOPEUHS B PaCCMaTPUBAEMBIX (PU3MUECKUX SBICHUSX;

pa3pabarbeIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJbTATOB IIENISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUAX PEAIBHOT0, BHUPTYAIHHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

basoBble ucciieqoBare/ibCKHe AeHCTBUA:

BJIQ/IeTh HAyYHOW TEPMUHOJIOTHEW, KIFOYEBHIMU TOHATHUSMU U METOJaMH (PH3UYeCcKOu
HayKU;

BIIAJICTh HaBBIKAMHU YYEOHO-UCCIIEOBATEIIBCKON M MPOEKTHOM JEATETLHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METO/OB PEIIeHHs 3a1a4
(bu3UYECKOT0 coAepKaHMs, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYEHHIO HOBOTO 3HAHWs, €r0 HMHTEpIIpETaIluH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE TMPHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh NPUYMHHO-CIIEICTBEHHbIE CBSI3M W aKTyaJu3HpOBaTh 3a7ady, BbIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apryMEHTHl IS JI0KAa3aTelIhCTBA CBOUX YTBEPXKICHU,
3a/1aBaTh apaMeTPhbl U KPUTEPHUH PEIICHUS;

AQHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaTbhl, KPUTHYECKH
OIICHUBAThH UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMyIHpPOBATH COOCTBEHHBIE 3a/Jaud B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MIPUOOPETEHHBIHN OIBIT;

YMETh MEPEHOCUTh 3HaHUS 10 (PU3MKE B MPAKTHUECKYIO 00IACTh KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIEC UJIEH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]]a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PELICHUSI.



Pabora ¢ undopmanmeii:

BJIAACTb HABLIKAMHU ITOJTYHYCHUA I/IH(bOpMaI_[I/II/I (I)I/I3I/I‘-IGCKOFO COACPpKaHHUA U3 MCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 |
MHTEPIIPETALNIO UH(POPMALIUK PA3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JJOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JHOI[CHI/ICM
TpeOOBaHUIl 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COACP)KaHUS B pa3IMYHBIX (opMmMaTax c yd&ToM
Ha3HAueHUs WHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YaIH3aIIH.

KoMMmyHuKkaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JEATEIBLHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHUSl C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOW U MHAMBUAYAJIbHON pabOTHI;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBUIl C yu€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4Je€Ha KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTH M KOOPJIMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PACIpPENENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOM paboThI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXXJOr0 YYaCTHHKA KOMaHbl B OOLIUIN pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE TIOBEJEHUE B PA3IMUHBIX CHUTyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasitTuBHbIe YHHBepCaJbHbIC y4eOHbIE 1eCTBUSA
Camoopranuzanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JESTENbHOCTh B 00nacTu (pU3MKU U
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHHUS PAcU€THBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOH paboThl ¢ Y4ETOM HMEIOIIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTEHHI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO SPYAMLMUA B 00NacTH  (PU3MKH,
MOCTOSIHHO IMOBBIIIATH CBOM 00pa30oBaTeIbHBIN U KyJbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJBTATOB LENSAM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(hICKCHU KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEJIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYallu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELIEHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U aQpTYMEHTBI IPYTUX [IPU aHAJIU3E PE3YIIBTATOB JIEITEIBHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX [IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MIPABO U MIPABO APYTUX HA OIIHOKH.

B nporiecce qocTrKEHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCSI COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
WHTEJJIEKT, MPEANoIaraonuil chopMUPOBaHHOCTD:

CaMOCO3HaHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE HYMOLMOHAIBHOE COCTOSIHHE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOUW SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBAThCS K HSMOLMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAIOUIEH CTPEMJIEHHE K JOCTHIKEHUIO LEIH U YCHEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSIHHE ApPYTuX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUN OOIICHUS, CTOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHGIUKTHL.

MHNPEAMETHBLIE PE3YJIbTATHI

K konny o6yuenus B 10 kJiacce npeaMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAOIIUXCSI YMEHHI:

JEMOHCTPHUPOBATh Ha MPUMEPAxX polib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B MPaKTUUYECKOU
NeITeILHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS H3YyYEHHBIX (U3UYECKUX MOJENIeH: MaTepHhalbHas
TOYKa, MHEpIUAIbHAs CHCTeMa OTCY€Ta, aOCOJMIOTHO TBEPIOE TENo, WAeaIbHBIA Tra3, MOJIENIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIHM AIEKTPUUECKUHN 3aps] NPU pelICHUU
du3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (IIPOLIECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSIMOJMHEWHOE ABWKEHHE, CBOOOAHOE TMaJCHHE Te,
JIBIDKCHUE TIO0 OKPY)XKHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddys3us, OpoyHOBCKOE
JBIDKEHHUE, CTPOCHHUE KUIKOCTEH M TBEPIBIX TeEl, U3MEHEHHE 00BbEMa Tel MpPHU HarpeBaHUU
(oxJ1aXxIeHNUHN ), TETJIOBOE paBHOBECHE, MCTIAPEHUE, KOHICH AN, MJIaBICHUE, KPUCTAITU3AIuS,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE JaBJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapaMeTpamMH COCTOSIHMSI ra3a B H30Mpoleccax, 3JIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



ONKCHIBAaTh MEXaHMUYECKOE JBIKEHUE, UCIOJb3Ys (PHM3MUECKHe BEIWYMHBI: KOOpIWHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuja, UMITYJIbC Tejla, KHHETHYECKas
SHEPIus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTb;, IMpHU
ONMKMCAHUU TPABUWIBHO TPAKTOBaTh (DU3MUECKUNH CMBICI HCIOJIB3YEMbIX BEIWYHMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUYHUHY
C APYTMMH BEIMYUHAMU;

ONMCHIBATh HM3YYEHHBbIE TEIJIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
dbusznyeckue BEIMYMHBL: JaBIIEHHWE Tas3a, TemIepaTrypa, CpeAHsisi KHUHETHYecKas JHeprus
XAa0THUYECKOr0 JBMKEHUS MOJIEKYJ, CpPEAHEKBAJpaTU4YHAsi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JBUTATETIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYEHUS M EIUHHIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOLIUE JAaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMU BEIIMYUHAM;

ONMCHIBATh U3YUYEHHBIE 3JIEKTPUUECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHOIB3YST (PU3NYECKUE BEIMYMHBL: AIEKTPUUYECKUI 3aps]l, dJEKTPUUECKOE IOJIE,
HaIpsOKEHHOCTh MMOJIS, IOTEHLHMAaJ, pa3HOCTh MOTEHIUAIOB; IpPU ONHCAHUM IPABUIBHO
TPaKTOBaTh (PUIUYECKUI CMBICI HCIIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHMIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINEC JAHHYIO (DM3UYECKYIO BEJIMYNHY C IPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKUE TMPOLECCH U SBJICHUS, MCIONB3Ys (DU3MUECKUE 3aKOHBI U
IPUHLIMIBL: 3aKOH BceMUpHOro tarorenus, I, II m III 3axkonsl HbroToHa, 3aKOH cOoXpaHEeHUs
MEXaHUYECKON 3HEPruu, 3aKOH COXPAHEHHUS WMITYJIbCA, IPUHLIMII CYNEPIO3ULIUN CUII, TPUHIUIT
paBHONpPABUs MHEPLUATIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPHIO CTPOCHMUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIIUATIBI JEHCTBUS MAIIIMH, MPUOOPOB U TEXHUYECKUX YCTPONCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HMCCIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX UM KOCBEHHBIX H3MEpEHUil, Mpu 3ToM (HOpMyIHpOBaTh
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U (POPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISATh TPSAMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, TPU ITOM
BbIOMpaTh ONTUMAIbHBIN CIOCO0 M3MEPEHUs M MCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (QHU3NYECKUMH BEIMUYMHAMU C HCIOIb30BAHHEM
OpsIMBIX  U3MEPEHM, MPH 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHPOBATH PE3YNIbTAThI
MOJIyYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH B BUJE TaOIMI] U TpadUKOB, JeNaTh BBHIBOJbI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TPOBEACHUM HCCIEAOBAHUNW B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEI0BATENIbCKOM UM IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U TJaOOPaTOpHOro 000pyI0BaHuUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3WYECKOW MOJENbI0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4l BHIOMPATh (PU3NIECKYIO
MOJIeIb, BBIACNATH (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOoIuWMbIe s e€ peleHus,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEIHYNHBI,



pelaTh KayecTBEHHBIE 3a/1ayM: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEYMBYIO LIEMIOUKY
paccyXIeHUl ¢ ONOpPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3MUYECKHE SBICHHUS;

UCTOJB30BaTh MPH PEUICHHH YYeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMH U IPEACTaBICHUs y4eOHOU U
HAY4YHO-TIOMYJISIpHONH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyl0 HHPOPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX yUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA MO0 (HU3UKE B TOBCEJIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTUYECKOTO IOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIIE C BHIIOJIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh paboTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH W IUIAHUPOBaTh JIEATEIIBHOCTh B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaKI0TO M3 YYAaCTHUKOB I'PYIIIbI B
pelIeHne paccMaTpUBaEMON MTPOOIIEMBI.

K koniy o6yuenus B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

JIEMOHCTPUPOBATh HA TMpPUMeEpax poiib U MecTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUHM COBPEMEHHOM TEXHHUKH M TEXHOJIOTMM, B IIPAKTUYECKOU
NeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMLIbl TPUMEHEHUS H3YYEHHBIX (U3UUECKUX MOJeNei: TO4YeyHbIH
AIIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeIIeHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKY U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJICHCTBHME MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MarHUTHOTO IOJI1 Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS U BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus U TOJIsIpU3alUs CBeTa, AMCIEpCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHre, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, €CTECTBEHHAs! U ICKYCCTBEHHAsl PaInOaKTUBHOCTD;

OIKCBIBATh M3YYEHHBIE CBOICTBA BelIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUIa TOKa, 3JIEKTPUYECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JIEKTPOABMKYIIAs CHIIa,
paboTa TOKa, MHIYKIMS MarHUTHOrO Mouisd, cuwia Amnepa, cuia JlopeHua, MHIYKTHBHOCTb
KaTyUIKH, SHEPrHus 3JIEKTPUUYECKOI0 M MAarHUTHOTO TOJIeH, MepHoA W 4yacToTa KosiebaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3apsijl U CHjia TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KoneOaHui, (POKyCHOE pacCTOSHHME M ONTHYECKas CHUJla JIMH3bI, IPU ONHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICT MCIOJIB3YEMbIX BEIMYUH, WX OOO03HAUEHUS M €JMHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIE SBJIEHHUS W TPOIECCHI, HCMONb3Yysd (U3HUECKHE
BEJIMUMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, IMEPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUHU
NOPaBUWIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJNB3YeMbIX BEJIMYMH, UX O0O3HAUeHUS U



€MHMILIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIIATH 3HAUCHUE (PU3UUECKON BEIIUYHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCJENIOBAaTEIBHOIO U MMapajlieIbHOTO COEIMHEHUs
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM  HMHAYKIUH, 3aKOH
OPSAMOJIMHEHHOTO PACHpPOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa Uit (QoTodddeKrTa, 3aKOH COXPAaHEHHsS] SHEPTHH, 3aKOH
COXpaHEHMSI HMITYJIbCA, 3aKOH COXpPaHEHMsI DJEKTPUUECKOIro 3apsiia, 3aKOH COXpaHEHHS
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH paguOaKTUBHOTO pacmajaa, MpU ATOM pa3inyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIIOBHS (TPaHHUIIBL,
00acTH) IPUMEHUMOCTH;

OTIpEe/IeIIATh HAIpaBJICHWE BEKTOpAa MHIYKIUU MArHUTHOTO MOJS MPOBOJHHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOUTH M ONKCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€PKAJIOM, TOHKOH JTMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (popMynHpoBaTh
npobiieMy/3ajauy W TUNOTE3y Y4eOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
NPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOKI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3MUECKUX BEIWYHH, NPH ITOM
BbIOMpaATh ONTUMANbHBIN COCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MOTPEIIHOCTEeN U3MEPEHHIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEIMYHH C MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUI:
IPpUA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATh PE3yNIbTAThl MOJTYYCHHOW 3aBUCHMOCTH
buznyecKux BENWYMH B BHAE TaOMUIl M TrpaduKoOB, JeiaTh BBIBOABI MO pe3yabTaTam
UCCJICJIOBAHMUS,

coOnronarh mnpaBuia O€30IaCHOrO TpyAa IMPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 IKCIIEpUMEHTA, Y4YE€OHO-UCCIIETOBATENIbCKOM M TMPOEKTHOW JESATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢du3nveckre 3aKOHBI ¥ IPUHIUITBI, HA OCHOBE aHaJIN3a YCIOBHS 33a4H BHIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYUHBI U (OPMYINBI, HEOOXOIMMBIE Uil €€ pelIeHHs,
HPOBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKON BEIMUHHBI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTUYECKH HEMPOTHBOPEUMBYIO ILIETIOUKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS;

UCTIONIB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJCTaBICHUsS y4yeOHOU u
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBATH MOJTydaeMyl0 HHPOPMAITHIO;

OOBSICHATH IPUHITUITHI IEHCTBHS MAIIMH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
yCIIOBHA UX 0€30M1aCHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

NPUBOJUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(QHU3MKOB B pa3BUTHE
HayKH, B 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHWUSA 10 (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MAaCHOCTH MPHU OOpAIIEHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHMs 3I0POBbsI U COOIIOZICHNS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpene;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTH B
HECTaHJAPTHBIX CUTYaLMUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXXJOI'0 M3 YYaCTHUKOB IpYyMNIbl B
pelleHne paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmMeHoBaHue pa3iesioB M TeM ungpoBbie
Ne /o P Kontpoabnbie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa U1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmmorexa [TOK
' A i https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 K
fHeMatHia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Huranuica 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/7f41bf72
Hroro no pazgeny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuotexa [JOK
’ TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOAHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnorexka [JOK

@dazoBbIE IEPEXOBI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
1 reKTpoCTaTHKa 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 71eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nosne. DIeKTpoMarHuTHas 1 1 3 bubnnoreka [JOK
' WHYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
)1 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
) KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
59 MexaHn4yeckne U dJIEKTPOMArHUTHBIS 5 | bubnmnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 ] bubnmoreka [JOK
’ OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 C) i 6
FICMCHTDL KBAHTOBON OHTHICH https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢

4.3 ATOMHOE SApO

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

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTBI aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3nen 6. OBOBLIAIOHIEE TIOBTOPEHUE

6.1 Ob6o06maromee MOBTOPEHHE 4 ngg;if;:ogrouﬁ £4197c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
®du3nka — HayKa O PUPOJIE.
1 Hayunebie MeTZ;H HO?I»)HapHI/ISI 1 bubmmorexa [OK
e https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero Mupa
Pousb 1 MecTo ¢uzuku B

) (GhOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIIOIeH
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIHFHOCTHh MEXaHHYECKOTO | bubmuorexa [JOK
newxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEHHOE 1 bubnnorexka [HOK
JIBVDKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHOe maieHue. Y CKopeHue | bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39¢cc
KpuBonuneiinoe qBUKEHUE.

7 JBr>keHre MaTepraibHON TOYKH T10 1 buommorexa [JOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 IIpuHiun oTHOcUTENbHOCTH [ anumes. 1 bubmuoreka [JOK




HuepunanpHble CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ff0c3be8

9 cynepno3uiuu cuil. Bropoii 3akoH bubmmorexa [IOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HeloToHa 17151 MaTepualibHON TOUKU

10 Tperuii 3akoH HeroToHa 11 bubmumoreka [IOK
MaTEPUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TspkecTu. [lepBas kocMuueckas bubmmorexa [JOK

P https://m.edsoo.ru/f0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuina tpenusi. Koaddumment tpenus.

13 Cuna Zin OTHBJIeI({bI/Iqs){ apu I[BI/IE(CHI/II/I bubmmorera [TOK

P P https://m.edsoo.ru/ff0c3{76
TeJa B )KUIKOCTH WJIU Ta3e
[TocTymarenbHOe U BpalaTeabHOe

14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cuibl. Ilnedo cunsl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHUSI TBEPJIOTO Tea
HNMnynsc MaTepuanbHOW TOYKH,

15 CHUCTEMBI MaTePUAITbHBIX TOYCK. bubnmoreka [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE MBMKEHME
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernaeckast sHEpTUsS MaTepruaIbHONR bubnmnoreka [JOK
ToukHu. Teopema 06 n3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUu

17 IToreHunanbHas sHEprusi. bubnuoreka [IOK




18

[ToreHuunanbHas SHEPTUS YIIPYTO
ne(pOpMHUPOBAHHON MPYKUHBIL.
[lorennmansHast SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsi3b paboThI
HEIMOTCHIIMAJIBHBIX CHUJI C UBMCHCHUEM
MeXaHUYECKOU OHCPIUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

https://m.edsoo.ru/ff0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3NHOBOTO KI'yTa»

20

21

22

KonTponbhas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpPAHEHHUS B MEXaHHUKE»

OCHOBHBIE MOJ0KEHUS MOJIEKYIISIPHO-
KHHETH4YeCcKo! Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TEI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. KonuuectBo
BemectBa. [locTtostHHas ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTypa
u e€ u3Mepenue. [llkana Temneparyp




Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOlcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnunoreka [HOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTopHnas pabota

)3 «HMccnenoBanue 3aBUCUMOCTH MEXAY
napameTpaMH COCTOSHUS
Pa3peKEHHOT0 Ta3a»

79 H3onponecchl B ACATBHOM ra3e U X bubnnorexa [JOK
rpadguueckoe npeacTaBlIeHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoObI e€ n3menenust. KonnuectBo bubnuoteka [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusl OTHOATOMHOI'O UJ€AIIBHOIO
rasa

31 Bunae! renionepenaun bubmmorera [TOK

https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonngecTBo TemnoTs! mpu bubmmorexa [TOK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenaye. AnuabaTHBIN mpolece

3 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuorexa [IOK
IIPUMEHEHHUE K U30IIpoLeccam https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs poIieccoB B bubnmoreka [JOK




npuponae. Bropoii 3akon
TEPMOJAMHAMUKU

[Tpuniun nevicreust u KII1/ TermoBoit

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35
MallWHbI https://m.edsoo.ru/ff0c600a
36 Huxi Kapno u ero KIIJ{
37 DKoJOoru4YecKue npooIeMbl
TEIJIO3HEPTreTUKU
18 O6o6maromuii ypok «MolekysipHast bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTpomnpHas padboTa mo Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK
yip ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 ITapooOpa3oBaHre U KOHICHCAITUS. bubnnoreka [JOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BJI&KHOCTh BO3/1yXa. HachleHHbIl bubnrorexa LIOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
4 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpUCTaJIOB. JKujakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepHUAIIbI
[TnaBneHue M KpUCTAIITA3AITHSI.
43 VY nenpHas TEMa0Ta MIaBICHUS Bubmmorexa LIOK
g ) https://m.edsoo.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK
44 v 0
PABHCHHE TEIIIOBOTO basanca https://m.edsoo.ru/ff0c6820
45 DneKTpU3aIus Tei. DINEKTPUICCKUN bubnmnoreka [JOK

3apsn. JIBa BUa SJIEKTPUUECKUX

https://m.edsoo.ru/ff0c6bcc




3apsga10B

IIpoBOIHKKH, TUATIEKTPUKH U

46 OJYOPOBOIHUKH. 3aKOH COXPaHEHUI buGnnorexa LIOK
yip ) P https://m.edsoo.ru/ff0c6bec
3JIEKTPUYECKOIO 3apsijia
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kynona. ToueuHBIN 31€KTPUIECKUI buGnnorexa LIOK
Y ' p https://m.edsoo.ru/ff0c6ced
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nonst. [IpuHumn cynepno3uuuu bubnunoreka [JOK
ANEKTPUYECKHUX TosneH. JInnun https://m.edsoo.ru/ff0c6df2
HAPSKEHHOCTH
Pabota cun 3eKTpoCcTaTHIecKOro
49 nois. Ilorennuan. PasHocTh bubnmnorexa LIOK
' . https:/m.eds00.ru/fROC600
MOTEHIMAJIOB
ITIpoBOOHUKH U DUSIEKTPUKHU B
50 3J'IpeKT OCTaTHYECKOM noljle bubmorexa HOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 OnekTpoéMrocth. KoHaeHcaro
p A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD MJIOCKOTO
52 KOHJIEHCAaTOpa. JHEPIrus 3apssKEHHOTO bubmorexa HOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTtopHas pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIUIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

amnmapara, CTpyMHOT0 IpUHTEpa.
DJIEKTpOCTaTUUYECKas 3aIUTa.




55

56

57

3a3emileHue AIEKTPOIpruOOpPOB

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conpotusnenue. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarenvHOE, MapaiesibHOE,
CMEIIaHHOE COSANHEHHE
npoBoAHKKOB. Jlaboparopnas pabota
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOB

PabGoTa 1 MOIIHOCTB AMEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bu6mmoreka [IOK

0.5
https://m.edsoo.ru/ff0c7410

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

58

3axoH OMa 17151 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenune DJIC ucTouHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

bu6mmoreka [IOK

0.5
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIIBIX
METaJUIOB. 3aBUCHMOCTh
COHpOTI/IBJ'ICHI/Ifl METAJIJIOB OT
Temreparypbl. CBEpXIPOBOANMOCTh

60

61

DIIEKTPUYECKUI TOK B BaKyyMe.
CBoliCTBA JIEKTPOHHBIX ITYYKOB

[TomynpoBoAHUKH, UX COOCTBEHHAS U
IpUMecHas IpoBoAUMOCTh. CBoiicTBa
p—n-niepexona. IlomynpoBogHUKOBEIE
npuOopbI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae




DJIEKTPUUYECKUI TOK B paCTBOpaxX U

6 paciuiaBax JIE€KTPOJIMTOB. 1 bubnuorexa [IOK
DIIEKTPONUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPONn3
DJIEKTPUYECKUI TOK B Ta3ax.

63 CaMOCTOSITeNIbHBIN U | bubnuorexa [JOK
HECaMOCTOSITENIbHBIN pa3psala. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o06maromuit ypok 1 bubnuorexa [JOK
«INEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTponbnas padbora no teme

66 «9nekrpocraruka. [locTosHHBIN | bubnuotexa [JOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEAAX»

67 Pesepsublit ypok. KonTponbHast | bubnuoreka [IOK
pabora o Teme "DneKTpoauHaMHUKa" https://m.edsoo.ru/ff0c8c56

63 PesepBHblit ypok. O6o0maronmii ypok 1 bubmuorexa [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
]
‘:;n Tema ypoxka Beero Kontposbubie IIpakTnueckue i[:;:ennﬂ :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTostHHBIE MATHUTHI U X

| B3auMOJIcicTBUE. MarHUTHOE MOJIE. | 04. 09. bubnunoreka LIOK
Bekrop maruutHOM MHAYKUUU. JInHUN 2023 https://m.edsoo0.ru/ff0c9778
MarHUTHOM MHAYKLIHUH
MarauTHO€e 1oJie MPOBOIHUKA C

) TokoM. OnbIT Dpcreaa. | 06.09. Bu6moteka [JOK
BzaumopeiicTBue npoBOAHUKOB C 2023 https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHast pabora «3yuenue | 1 11.09 2023 bubnmnorexa [JOK
MAarHuTHOTO IIOJIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJIS Ha
MPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaboparopHas pa6?Ta | | 13.09 2073 bubnmnorexa [JOK
«HccnenoBanue aenicTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS HA

5 JBUKYLTYIOCS 3apSPKEHHYIO YacTHLLY. | 18.09 2073 bubmuorexa [JOK
Cwua Jlopenma. PaGota cutbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas HHAYKIus. [loTok

6 BEKTOpa MarHUTHOM MHAYKIuu. DJ(C 1 20.09 2023

WHIYKIUU. 3aKOH JIEKTPOMArHUTHOMN




nHaykiuu dapanes

JlaboparopHas pabota
«MccnemoBanue sBJICHUS
3JIEKTPOMArHUTHON WHIYKIIUN

25.09 2023

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SBIEHUE
camouHaykiuu. 9J{C caMOMHAYKLINH.
DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE 10J1e

27.09 2023

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, 3JIEKTPOABUTATEIIb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHII,
MHAYKIIMOHHAs 1eYb

02.10 2023

10

11

12

13

14

O6o06maromuii ypoxk «MarautHoe
I10JIC. 3HeKTpOMaFHI/ITHa$I HHIAYKOUS

KonTponbhas pabota mo Teme
«Mar»uuTHoe 10JI€E.
3J'I€KTp0MaFHI/ITHa$[ I/IH}lyKIII/Iﬂ))

CBo0OoiHbIE MEXaHUYECKHE
Kosiebanus. 'apmMoHnUeckue
KosiebaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpamienue 3aepruu
JlaGoparopHas paboTa
«HMccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui rpy3a Ha
HUTH OT JJIUHBI HUTU M MAcChl Ipy3a»

Koneb6arenbuplit kouTyp. CBOOOAHBIE

04.10 2023

09.10 2023

11.10 2023

16.10 2023

18.10 2023

bubnuoreka [IOK
https://m.edsoo.ru/ff0cab82

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cad58

bu6nmorexa LIOK
https://m.edsoo.ru/ff0caf06

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

OJICKTPOMAardauTHBIC KoJIcOaHUs B
nacaJIbHOM K0JiIe0aTeIbHOM KOHTYPC.
Anamorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHMSIMHU

®opmyna Tomcona. 3akoH
COXPaHEHHUSI SHEPTUU B UJICATHBHOM
K0JIeOATeITbHOM KOHTYpE

I[pencTaBiaeHne 0O 3aTyXarOIUX
KosicOanusx. BeIHy ) 1eHHbBIC
MeXaHu4ecKue Kojaebanus. Pe3onanc.
BbIHYKIEHHBIC 2IEKTPOMArHUTHBIC
KOJIEOaHUS

[lepemennsbIit TOK. CHHYCOU1aTbHBII
MepeMEHHBIN TOK. MOITHOCTD
MEPEMEHHOT0 TOKA. AMIUITUTYJTHOE U
JIEHCTBYIOIIEE 3HAUEHUE CUJIBI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpoussozacTso,
nepegava u norpedieHue
3JIEKTPUYECKON IHEPTUU

23.10 2023

25.10 2023

06.11 2023

08.11 2023

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cbd34

19

VY CTpoiCTBO U MPAKTHYECKOE
[IPUMEHEHHUE IEKTPUYECKOT0 3BOHKA,

reHepaTropa NepeMEHHOIO TOKaA, JIMHUH]

QJICKTpOoIICpcaavd

13.11 2023

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPH
IIPOM3BOJICTBE IEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
IIEKTPO3HEPTUH B TOBCETHEBHOMN
KU3HU

15.11 2023




MexaHHUECKUE BOJHBI, YCIOBHUS
pacnpoctpanenus. [lepuoa. Ckopocth

bu6nmoreka [IOK

21 20.11 2023
pacIpoCTpaHeHUs U JJINHA BOIHEL. https://m.edsoo.ru/ff0cca54
[Tonepeunbie U TPOI0JIbHBIE BOIHBI
3Byk. CKOpOCTB 3ByKa. | pOMKOCTH
2 y p yKa. l'p 22 11 2023 bu6nmoreka [IOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJIeKTPOMarHUTHbIE BOJIHBI, UX Eu 10K
HOIMOTEKA
23 cBoMcTBa U ckopocTh. IlIkana 27.11 2023
p https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUUIIBI paIOCBS3U U
24 teneBuaeHus. Pa3zButue cpeacTs 29.11 2023
cBs3u. Pagnonokamnus
)5 KonTtponsnast padora «Konebanus u 04.12. bubnuoreka [IOK
BOJIHBI» 2023 https://m.edsoo.ru/ff0cc618
ITpssMonuHeHOE pacrpoCTpaHEHHUE
26 CBpeTa B OTHOPO HIZ)ITI cpe ep oo buomorexa HOK
% PO peae. 2023 https://m.edsoo.ru/ff0cd350
ToueuHslil HICTOYHUK cBeTa. JIyd cBeta
OTtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS Eubs 1OK
HOIHNOTEKA
27 cBeta. [locTpoenne n300pakeHuii B 11.12 2023
p p https://m.edsoo.ru/ff0cd4e0
MIJIOCKOM 3€pKajie
IIpenomnenue ceera. [lonHoe
BHyTpeHHee oTpaxkeHue. [IpenenbHbrit
8 yTp p pen 13.13 2023 but6mmoreka [IOK
YTOJI TOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 716
OTpaXKeHUs
29 JlabopaTtopHas pabota «3mepeHue 18.12 2023 bubnmnoreka [JOK
MOKAa3aTeIs MPETOMITCHUS CTEKIIA ' https://m.edsoo.ru/ff0cd67a
JIunsel. ITocTpoenne n3o0pakeHuii B
30 p P 20.12 2023 bubmuoreka [{OK

nuH3e. PopMysa TOHKOU JIMH3BL.

https://m.edsoo.ru/ff0cddle




VBenuueHue JINH3EI

JlaboparopHas pabota

31 «Hccnenosanue cBONUCTB 25.12 2023
M300paKeHH B TMH3AX)
Hucnepcus cBera. Clo>XHbIN COCTaB
10 Oenoro cBera. L[Bert. JJaboparopnas 27.12.
pabota «Habntonenue aucrnepcun 2023
CBETa»
3 WnTepdepennus ceera. Audpakius 10.01. bubnuorexa [IOK
ceeta. [ludpaknuonnas pemeéTrka 2024 https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTh CBETOBBIX BOJIH. 15.01. bubnnorexa [JOK
[Tonsipuzanus ceeta 2024 https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue npudOpsI U yCTpoicTBa U 17.01.
yCIIOBHS UX 0€30M1acHOr0 MPUMEHEHUS 2024
['paHUIIB MPUMEHIUMOCTH
36 KJlaccuueckor mexaHukH. [locTynarer 22.01. bubnnorexa [JOK
CIICLIMATIbHON TEOPUH 2024 https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTH
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
37 3amejUieHne BPEMEHH U COKpAIIEHHE 24.01. bubmmorexa [IOK
p P 2024 https://m.edsoo.ru/ff0cta42
JUTHHBI
DHeprus ¥ UMNYJIbC PETSITUBUCTCKOM
. 29.01. bubnunorexa LIOK
38 yacTullbl. CBsI3b MacChl C SHEPTUEH U
2024 https://m.edsoo.ru/ff0cfc68
UMITYJIBCOM. DHEPTHUS TTOKOS
KonTtponbhas padora «OnTuka. BuG 110K
o 31.01. 2024 HOJINOTCKA
39 OcHOBBI cIENMANIBHON TeopUn
t P https://m.edsoo.ru/ff0ct610
OTHOCHUTEIIbHOCTH»
40 ®otonbl. Dopmyna I[Tnanka. DHeprus 05. 02. bubnuoteka [JOK




Y UMITYJIBC JOTOHA 2024 https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIEN0BaHNE 07.02 BuG 10K
.02. HOJINOTEKA
41 otod(ddexra. OmpITE A. I'.
b bd 2024 https://m.edsoo.ru/ff0cffc4
CroneroBa
3akousl hoTtodddexra. YpaBHeHHE
42 3ﬁHH.ITC§H3, nq;)l(p@omaq)(;@)ema 12.02. bubmorexa HOK
a ’ 2024 https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porospdexra
Hasnenue ceera. Onwite [1. H.
43 JleGeneBa. XUMUUECKOE IEHCTBUE 14.01. bubnnorexa [IOK
ACBa. A 2024 https://m.edsoo.ru/fl0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
44 IIPaKTUYECKOE IIPUMEHEHNUE: 19.01.
¢doTorsteMeHT, POTONATIHK, 2024
COJTHEYHast OaTapesi, CBETO IO/
45 Pemenue 3amau no reMe «DJI€MEHTEI 21.02. bu6mmoreka IIOK
KBAHTOBOM ONTHKH) 2024 https://m.edsoo.ru/ff0d0302
Monens atroma Tomcona. OTBITEL
46 Pesepdhopa 110 paccessHUIO 0-4acTH 26.02. bubmmorera OK
POOpA p - 2024 https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
28.02. bu6mmoreka IIOK
47 IToctynate! bopa
Y p 2024 https://m.edsoo.ru/ff0dOafa
N3ny4yenune u nornomeHrne GOTOHOB
48 [P TIEPEXOJE aTOMA C OJHOTO YPOBHS 04. 03. bubnmorexa LOK
P pexoa . a yp 2024 https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha Ipyroi. Buasl criekTpos
BoaHoBEIe cBOlicTBa yacTull. BoiaHEI
49 ne bpoits. Kopryckymsipao- 06.03. bubnmnoreka [JOK
BOJTHOBOM nyasin3M. CIIOHTaHHOE U 2024 https://m.edsoo.ru/ff0d0ca8

BBIHYXXICHHOC N3TYUYCHUC




50

51

52

53

54

55

OTKpHTI/Ie PaaruOaKTUBHOCTHU. OnEBITH

Pesepdopaa no onpeneneHuio cocrasa

PaarOaKTUBHOI'O U3JTYUCHUS

CgoiicTBa anbda-, 6era-, raMma-
u3nydyeHus. Bousaue
pPaZ0aKTUBHOCTH Ha KUBBIE
OpraHU3MBbI

OTKpbITHE TPOTOHA U HEUTPOHA.
H3otomnbl. Anba-pacna.
DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacman. 'amma-u3nydenue

DHeprus CB3U HYKJIOHOB B SIJIpE.

SnepHbie peakuu. SaepHbIii peakTop.

[Tpo6GieMbl, epCIEKTUBBIL,
SKOJIOTUUYECKHE ACTIEKTHI SIIEPHOI
SHEPIreTHKU

OnemeHTapHble YacTUllbl. OTKpPBITHE
Nno3UTpoHa. MeTob! HaOMOIeHUS U
PErUCTPaLMK DJIEMEHTAPHBIX YaCTHLI.
Kpyrnsiii cron «@yHaaMeHTalbHbIE
B3auMoaelcTeusa. ETMHCTBO
buznyecKoil KapTUHBI MUPa»

Bun 38é3nH0r0 Heba. Co3Besnus,
ApKHE 3BE3/bI, IUIAHETHI, UX BUAUMOE
neuxkeHue. CoaHeuHas cUcTeMa

11.03 2024

13.03 2024

18.03 2024

20.03 2024

01. 04.
2024

03. 04.
2024

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d0e38

56

Connue. ConHeyHasi akTUBHOCTb.
Ncrounuk sneprum ConHua u 3BE31

08. 04.
2024

57

3BE31IBI, X OCHOBHEIE
XapaKTEePUCTUKU. 3BE3/IbI TNIABHOM

10.04 2024




MOCJIeI0BATEIbHOCTH. BHyTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUU H
sposronuy CoHIIA U 3BE3]

Muineunsiii [1yte — Hama ["aakTuka.
IMonoxxenue u nuxenue CoyHIIA B

58 . 15.04 2024
lNanmaxrtuke. ['anaktuku. Y€pHbIE NBIPHI
B fAJIpax rajakTUK
Bcenennas. Pazberanue ranakTuk.

59 Teopus bosbIiioro B3pbIBa. 17.04 2024
PenukToBO€ HU3iydyeHue.
MeraranakTuka

60 Hepemennsie mpo0eMbl aCTpPOHOMHUHT 22.04 2024

61 KonTponpHas padora «DIeMeHTHI 24.04.
ACTPOHOMHUU U aCTPOPUIUKI» 2024
Ob6o6maromuit ypok. Pois pusuku n
ACTPOHOMHHU B YKOHOMHUYECKOM,

62 TEXHOJIOTHYECKOM, COIHAIbHON U 29.04 2024
ATUYECKOH cdepax NesaTeTbHOCTH
YeJ0BeKa
O6o6maromuii ypok. Pons u Mmecto 06. 05

63 (U3MKH 1 ACTPOHOMUHU B 20'24 '
COBPEMEHHOM HAYYHOU KapTHHE MUPA
O6o6maromuii ypok. Ponb

64 ¢u3nueckoil Teopun B GOpMUPOBAHUU 08. 05.
npeCcTaBiIeHu 0 PU3NIECKO 2024
KapTUHE MHUpa

65 O6o06matomuii ypok. Mecto 13.05 2024




(GU3UYECKON KapTUHBI MUpa B 0011IeM
PSAIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOC

Pe3epBHbIil ypok. MarHutHoe mnoJie.

66 1 15.05 2024
DJIEKTpOMarHuTHasi UHIYKIUS
PesepBubliit ypok. Ontuka. OCHOBBI

67 CHenualIbHON Teopun 1 20.05 2024
OTHOCHUTEIIbHOCTH
Pesepusblii ypok. KBanToBas ¢pusuka.

68 3JI€I\EZI)GHTI)I}$:TPOHOMI/II/I U ! 1 22.05 2024 bubmorexa HOK

https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

1. Msakumes I'. 5. ®usuka 10 kmacc: yue6. mus obiieoOpa3zoBaT. opraHu3anuii: 0a3oBbIA U
yrinyonennsiit ypouu/ I'. SI. Mskumes, b. b. byxosues, H. H. Corckuii; moxg pexn. H. A.
[TapdentbeBoii. - 7-e u3a.  M.: IIpocBemenue, 2020.- 432c.

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1. TecroBsle 3amanus 1o Gusnke B pucyHkax u yeprexax. 10—11 kmaccer / Cocrt. JLLA.
I'opioa. M.: BAKO.

2. KonrtponbHo-u3mepurenbHbie MaTepuansl. Gusnka. 10 kiacc / Coct. H.U. 3opun. M.:
BAKO

3. Meroanueckue pekoMeHaanuu K yueonukam ['.51. Mskumesa, b.b.byxoBsiiesa,
H.H.Cotckoro «®u3uka. 10kmace» n «®dusuka. 11xmnace» Apr. H.H. Tynbkubaesa, A.D.
[TymkapeB MockBa, «IIpocsemienney, 2004r.

4. ®wusuka. OnopHble KOHCIEKTHI U AuddepenunpoBanubie 3agaun. Kynepmreiin 10.C.
«bXB- ITerepoypr», 2007T.

5. VYHuBepcaiabHBIC TOypOUYHbIE pa3paboTku no ¢usmke. 10 kmacc. ABT. Bonkos B.A.
HecrannapTHble ypoku, HCTOpUYECKHE 0030Pbl, CAMOCTOATEIbHBIE U KOHTPOJIbHBIE PabOTHI,
AKCIIEPUMEHTHI, TeCcThl. «Bako», Mocksa, 2011

6. ®usuka. 10-11 knaccel. CoOopHuk 3a1a4 k yueOnukam ['.5. MsikumieBa u Ap. o pusuke ams
10 u 11 k1. ®I'OC I'pomueBa Onbra Unbuanyna

7. Msxkumes I'. SI. ®uznka 10 knacc: yue6. 1y o0ieodpa3zoBar. opraHu3aluii: 6a3oBblil u
yray0nenssiit ypoau/ I'. 1. Mskuiues, b. b. byxosues, H. H. Cotckuit; nox pen. H. A.
[TapdenTreBoit. - 7-e u3a._ M.: IIpocsemmenue, 2020.- 432c.

8. Kupuk JI.A. ®uzuka — 10. Pa3HoypoBHEBbIE CAMOCTOSTENbHBIE U KOHTPOJIbHBIE PaOOTHI. —5-
e m3ganue,- M.MJIEKCA, 2014.

9. «KontponsHo-u3mMepuTenbHbie Matepuansl. Pusnka. 10kmacc/Coct. H.U. 3opun. — 2-¢
u3 . nepepad. — M.:BAKO, 2014.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. Caiir «lllkomna ans Bcex» - http://www.shkola-dlya-vseh.ru/shkola/metod/52- metod/100-
problema.html
2. bubmuoteka — Bcé mo npenmMety «dusuka». — Pexxum noctyna: http://www.proshkolu.ru

3. BupneoonsITsl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru
4. Enwnas komiexius nudpoBeIX 00pa3oBaTeNbHBIX pecypcoB. — Pexxum moctyma: http://school-
collection.edu.ru
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