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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammel, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéToM
denepanbHOil paboueil mporpamMMbl BOCIUTAHMA M KOHLEHIMM TPETOAaBaHUS Yy4eOHOTO
npenvera «®@u3ukay B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanuu,
peaIn3yoLMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YYUTHIBAET HEOOXOIMMOCTb peau3allid MEXIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEHUS Kypca (HU3MKH: JMYHOCTHBIE, METalpeIMETHbIe, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (GU3UKM Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e conepxanue yuyeOHoro mpeamera «Pu3uKay» mo rogaM o0ydeHuUs.

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHHI 00 OKpYyXarolleM MHpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMBbIX
XuMmHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPaHCIOpPTa, OCBOEHUS KOCMOCA, IOJIyYEHHs] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKH BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHSTh HayYHBI METO/1 TO3HAHUS MPU BHIMOJIHEHUH UMU Y4EOHBIX UCCIIEI0BaHUI.

B ocHOBy Kypca ¢u3uku JUist ypOBHS CpeHEero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpPMUPOBAHHE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BEUIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoJIb30BaHHE T'YMaHUTapHOTO
noTeHIMansa GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3M Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U SKOJIOTMYECKUMHU ITPpobieMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocusayuu peaqn3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM pallioHaIbHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMH Kypca (PM3WKHM HAa YPOBHE CpEaHEro oOmero o0pa3oBaHUs
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHMMOCTH TEOPHi, IJIs ONHUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IIPOLIECCOB).

CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOCHHOCTEH TUTAaHMPOBAHMS M OCHAIeHus Kabuueta ¢usuku. [Ipu sTom
oOecnieunBaeTcs OBJAJCHHE OOY4YaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAENAETCS PELICHUIO0 Pacu€THBIX M KaueCTBEHHbIX 3aj1ad. [Ipu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HBIX pa3aenoB. [l KaueCTBEHHBIX 3a7au MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (DU3WYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DPIOC COO k MaTepuambHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o0pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpeIMETHOro kabuHera (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B IporpamMme 1o (U3MKE YYEHHUYECKHX MPAKTUYECKUX pabOoT U JIEeMOHCTpPAlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 00opynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHUE AJISi YUYEHHMUECKUX IMPAKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX U LM(POBBIX MPHUOOPOB, a TaKke
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMH 1IENISIMU U3Y4YeHUsI GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCSA:

e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OO0y4arolmMXCsi K HAyyHOMY H3yUEHUIO

HPUPOIBI, Pa3BUTHE UX MHTEJUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeEToJe TMO3HaHUA U (opMHUpOBaHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIIM SIBIICHHSIM;



¢dbopMupOBaHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

dbopMUpOBaHHE YMEHHIA OOBSCHATH SIBIICHUS C HCIIOJIH30BaHHEM (DH3UYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUN O POIM (PU3UKU JUISI PA3BUTHS IPYTHX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JocTmwkenne 3TUX Ienell o0ecreynBaeTcsl PelIeHHeM CIEAYIOUIMX 3ajad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 OOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(DU3UKH;

dbopMUpOBaHHE YMEHUH TMPUMEHSITh TEOPETUYCCKUE 3HAHUS I OOBSICHCHHS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHHS PA3IMYHBIX 3a/7ad C SBHO 3aJlaHHOW (DU3MYECKOU
MOJICIbIO, 3aJla4, TOJPa3yMEBAIOIINX CaMOCTOSTEIILHOE CO3JaHne (pu3uvecKkon
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

MOHMMAaHHUEe (PU3UYECKHX OCHOB M MPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENILHOTO IJIAHUPOBAHUS M MPOBEACHUS (PU3UUECKUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJYYSHHOTO Pe3ysbTaTa;

CO3/IaHHE YCIIOBHH ISl Pa3BUTHSI YMEHUH TPOSKTHO-HCCIICIOBATEIbCKON, TBOPUIESCKON
e TENIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI ypOoBEHb) Ha YpOBHE cCpeaHero oOiero oOpa3oBaHUs
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 (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUYHUTENb JeJaeT BHIOOp IMPOBEACHUs JTabOpaTOpPHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KUIACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoze. Haydnsle MeTonbl MO3HaHUS OKpyXkKaroumero mupa. Poisb
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MTO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nveckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHUSL.

Ponp m mecto ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOH HaydyHOHl KapTUHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHasorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCHTEIBHOCTh MEXaHW4YecKoro aBmxeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAsi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloXKeHHE TEepeMEIICHUN 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHON TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonunerinoe nBuxeHue. J[[BH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
yactoTa oopanienus. L{eHTpocTpeMuTenbHOe yCKOPEHHE.

TexHu4yeckue yCTpOWCTBA H MPAKTHUECKOE TMPUMEHEHUE: CIUIOMETp, IBUKEHUE
CHapSJIOB, IIETTHBIC U PEMEHHBIC TTepeIadH.

Llemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIASI KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[IpeoOpazoBanue IBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

Habmronenue nkeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

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

HccnenoBanne  COOTHOIIGHHMSI  MEXIYy  MYTSAMH,  TNPONHACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIKCHHUH C

Ha4aJIbHOW CKOPOCTHIO, PAaBHOM HYJIIO.
N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Teja, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["anmies. [lepBoiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCYETa.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepUAIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MarepUalibHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokos. Koapdumument tpenus. Cuina conpoTUBICHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHnueckue YCTpONCTBA M IPAKTUYECKOE INPUMEHEHHE: NOJIIMIIHUKY, JIBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U aJACHUU.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanyve 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAKOLIMX B IPY)XKMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHUE UMITyJbca Tea. 3aKOH COXpaHEeHUs UMITylbca. PeakTuBHOE ABMXKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
JHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPrUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBA M NPAKTHYECKOE NMPHUMEHEHME: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCOMIOTHO HEYNMPYroro yaapa C MOMOINBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJienu CTPOCHHS Ta30B, JKMAKOCTEH M TBEPABIX Tell M OOBACHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaudecTBo BeliecTsa.
[TocrosinHast ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
uaeanpHOro rasa. AOCOJIIOTHasg TemImepaTypa Kak Mepa CpeJHEl KHUHETHUYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. lllkana temneparyp KenbBuHa. ['a30oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHrne N30MPOLECCOB: U30TEpMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiTel O AU PY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mogens, HILTIOCTPUPYIOIAas IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS HI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHnne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBI, TaBJIEHUS U TEMIIEPATypbl BO3yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXKy ITapaMeTpaMH COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJWHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHssS sHEprus 0lHOATOMHOTO
UJIealIbHOTO Ta3a. Buasl Temionepenadn: TEIIONPOBOIHOCTb, KOHBEKLIMS, U3JIydeHUE. Y IeTIbHAs
TEMI0EMKOCTH BellecTBa. KonudyecTBo TEIIOTHI MPH TEIUIONEepeaaye.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B MpUpoe.

TemoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
Teru1oBbIX MamnHax. Koagdunuent nonesnoro aeiicteus terwioBodl Mamuubl. ukn Kapao u
ero Kod(hPUIMEHT TOJIE3HOTO NEUCTBHUS. DKOJIOTUYECKHE MPOOIEMBI TETIOIHEPTETUKH.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: JIBUTaTe€llb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHwe s>(upa B JATyHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsl BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO ABUTATEIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEJIbHAs BIaXKHOCTh BO3/yXa. HachlmeHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATyphl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucraimuyueckue u amopgHbie Tejaa. AHM30TPOINHUS CBOUCTB KPUCTAIIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarius.

ypaBHeHI/Ie TEII0BOro OanaHca.

TexHu4eckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH MMOJIYUCHU A COBPCMCHHBIX MarcpuraioB, B TOM HHUCJIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienve npu MOHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMoHCTpa1usi KPUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanust Ted. OJNEeKTpUyecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

Bzaumoneiicteue 3apsmoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKud  3apsia.
Onektpruueckoe mnone. Hampsox€HHocTh dnexTtpudeckoro mnois. [lpuHnumn cynepno3unuun
ANEKTPUUECKUX NOJeH. JINHNM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [loreHnuman. Pa3HOCTP  NOTEHIMAJIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JJIEKTPOCTATUYECKOM I10JIE. JIUDIIEKTpUUeCcKasi IPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHUE: JIJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM HIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosIHUSA MEX]y HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DNEKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MIcTOUHMKM TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydacTka 1enu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHUBIIEHNE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABMKYILAs CHUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3siekTpuueckoit nenu. KopoTkoe 3ambikaHue.

DNeKTpOHHask IPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHAas IPOBOJUMOCTb IOJIYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

DJEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIMUTOB. DIEKTPOJIUTHUYECKAs
JUccoanus. DIEKTPOIIN3.

OnexkTpruueckuil Tok B razax. CaMOCTOSITENbHBIM U HECAMOCTOATENbHBINA pa3psaa. MomHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIe MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA IHOJ, TEPMUCTOPHl U (OTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN JTNOJI, TaJbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Tpsimoe M3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpoTkoe 3aMblkaHHE TajlbBaHUYECKOIO
AJIEMEHTA U OLIEHKa BHYTPEHHET O COMPOTHUBIIECHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3y4eHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3MmepeHne  AJIEKTPOABMIKYIIEH CHUJIbl MCTOYHMKA TOKA M €r0  BHYTPEHHETO
CONPOTHUBIICHHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 Kkiacce OCyHIeCTBISIETCA C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uveckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HMX MPOCKIMHU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JABMKEHHE B JKUBOW mpupoje, tuddysus, ocMoC, TeII000OMEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIJIOBOE PABHOBECHE), DJICKTPUUYCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

leoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apOMeETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyTue), IBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOJMIBHHUK, KOHAUIIUOHEDP, TEXHOJIOTHU TIOIYYECHUSI COBPEMEHHBIX MaTepPHajOB, B TOM YHCIIE
HaHOMATEepHaJoB, W  HAHOTEXHOJIOTWH,  JJEKTpOCTaTHYeCcKass  3alluTa,  3a3eMJIeHue
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KJIIACC
Pasnen 4. diekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3amMoaelcTBHME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKIMH. [[puHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKA MarHUTHOM
MHAYKIMK. KapThHa TMHUM MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MarHUTOB.

MarautHoe 1nojie MpPOBOAHMKA C TOKOM. KapTuHa JIMHMM MHIYKIUU MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IPOBOJHHUKA M 3aMKHYTOTO KOJBILEBOIO IPOBOJHMKA, KATYHIIKA C TOKOM.
OnbiT OpcTena. BzauMoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIlpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKEHHE 3apsKEHHOW YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moJjie. PabGorta cumsr JlopeHiia.

SIBneHne HNEeKTPOMArHWTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKLHH.
ONEeKTpOoABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHON MHAYKIUK Papases.

BuxpeBoe anekTpuyeckoe Moisie. DIEKTPOABMKYILAS CHUJa WHAYKIUU B IPOBOJHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenua.

NHAyKTUBHOCTB. SIBJI€HME CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.



DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIuHuY MHIYKIMYA MarHUTHOTO TOJIS.

B3aumozeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBrieHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuiio Jlenua.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUJIbl MHAYKIMU OT CKOPOCTHU M3MEHEHUSI MarHUTHOTO
MOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHne MarHuTHOTO TOJIs1 KaTYLIKH C TOKOM.

Uccnenoanue neicTBUs MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMATHUTHON WHIYKITUH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHsle Ko1e0anus

Konebarenpnass cucrema. CBOOOMHBIE MeXaHWUYeCKHe Kojebanus. [apmonmueckue
konebanus. Ilepwon, dacrora, ammautyga u (asa konebGanuil. I[IpyXMHHBIII MasTHUK.
MatemaTuueckuii MasTHHK. YpaBHEHHME TapMOHUYeCKUX KojebOanuil. [IpeBpaieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSAX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUSI B HUJI€AJTHHOM
KOJIeOaTeIbHOM KOHType. AHaJOTUs MEXIy MEXaHUYEeCKMMH ¢ JJIEKTPOMAarHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUAX. BbIHYX/IeHHbIE MEXaHUYECKUE KoJeOaHusl.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHUsI.

[lepemenHbiit Tok. CUHYCOMJANbHBIN MMEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpancdopmarop. IlpousBoacTBo, mepeaada W MOTPeOICHUE DICKTPUUISCKON DHEPTHUH.
DKOJIOTHYECKHUE PHUCKH TIPH TPOU3BOACTBE JJIEKTpodHEepruu. KymnbTypa HCIOIB30BaHUS
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHudyeckue yCTpoMCTBAa M MNPAKTUYECKOE TMPUMEHEHHE: DJIEKTPUUYECKUM 3BOHOK,
TeHepaTop MEPEMEHHOTO TOKa, TWHUHU AJICKTpoIepead.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTeNbHON CUCTEMBI (IPYKHHHBINA UM MaTeMaTHUeCKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

HabGmronenue pe3onanca.

CB00OOHBIE ANIEKTPOMArHUTHBIE KOJIEOaHMS.



OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKAa M HAlpsDKEHMsT OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIeHCaTopa.

Mogenp TMHUY 371EeKTponepeaayH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl rpysa.

HccnenoBaHue NEpeMEHHOIO TOKAa B LENM U3 IOCIEJOBATEIBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

MexaHunueckue BOJHBI, yCI0BUs pacnpocTpaHeHus. [lepuon. CKkopocTh pacpocTpaHeHuUs
U JuMHa BojHbl. [lomepeuHble M MpoAOibHbIE BOJHBL. MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

OJEeKTPOMAarHUTHbIE BOJHBI. YCIOBHS HM3JIy4€HHUsS 3JIEKTPOMArHUTHBIX BOJH. B3anMmuas
opueHranus BekTopoB E, B, V B asnekrpomarautHoil BoiHe. CBOICTBa 3J€KTPOMAarHUTHBIX
BOJIH: OTpaXCHHE, MpeJOMJICHHE, moysipu3anus, audpakmus, uaTepdepenuns. CKOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31€KTPOMAarHUTHBIX BOJH. [IpUMeHEHHe 3JIeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yJIbTpPa3ByKOBasl AUArHOCTHKA B TEXHUKE W MEAMIMHE, pajnap, paluONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmonenne otpaxkeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue CBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOM M YacTOTOM
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpakK€HUE, MpeIoMIICHHE,
noJsipuzaus, Tudpakuus, uHTepdepeHus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI TMPEJIOMIICHHUS CBeTa. AOCONIOTHBIM  IOKa3aTesb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOrO BHYTPEHHETO
OTpaKECHHUSI.

Hucniepcus ceera. CloxkHbIH cocTaB 6eroro cera. L{Ber.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoenne n3o0pakeHuil B COOMPAIOMINX U PACCEUBAOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/ICHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue noisipuszamnuu cBera.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHubl NPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTynarsl crienuanibHOM TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakKyyMmMe, MPUHLHII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJIMHBI.
OHeprus ¥ UMITYJIbC PEINSATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEN U UMITYIHCOM PEISATUBUCTCKON YaCTULIBI. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBsi3u sHepruu GOTOHA C €r0 YaCTOTON. DHEPTUS U UMITYIIbC
¢doroHa.
OtkpeiTue u wuccienoBanne (oroddpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuima» dpotodrddekra.
Hasnenue ceera. Onbitel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHu4yeckne yCTpOWCTBA M MpPAKTHYECKOE NpUMEHeHHe: (OTodaeMeHT, (POTOAATUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOTO YpOBHSl BSHEpruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZIOPOZA.

BonnoBsele cBolicTBa yactull. Bosnsl ne bpoiinsa. KopnyckyasipHO-BOJIHOBOW Jyaau3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue nuHeyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHMS  sjpa. OtkpseiTHE
paanoakTuBHOCTH. OnbITE Pe3epdopaa mo onpeneneHuno cocTaBa paguoakKTUBHOTO U3ITYYEHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykimonnas mognens siapa ['eiizenOepra—lBaHeHKo.
3apsn sinpa. MaccoBoe unciio siapa. M30Tomnsl.

Anbda-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprust cBI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

Anepusiii  peaktop. TepmosinepHblii cunTe3. IIpoGieMbl U TEPCHNEKTUBBI  SAEPHOI
SHEPreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPreTUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUI.

dyHaaMeHTalbHbIe B3auMoIeHCTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHUYeCKHEe YCTPOWCTBA M NMPAKTHUECKOE MPUMEHEHHE: JHO3UMETp, Kamepa BruibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIIUX YACTHII.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. Di1eMeHTBI ACTPOHOMHH M ACTPOPU3UKHU



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHH.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3bI, INIAHETH, HX BUIMNMOE ABHKCHUE.

Conneynas cucrtema.

Counnine. ConHeuHas akTUBHOCTh. Mcrounuk sHeprum CosiHIA W 3BE3A. 3BE3MBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlUarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOItoIMH CoJIHLA U 3BE3/. DTallbl )KU3HU 3BE3 .

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuky U kBazapbl. YEpHBIE ABIPEI B sIpax TaaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa0606ma. PazOeranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPECIICHUSI TTOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/USA
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
ITHUYECKON cdepax esATSIBHOCTH 4YeJIOBEKa, pPOJIb W MeCTO (U3UKH U aCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (UIUYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUN O IPUPOJIE.

Me:xnpeameTHbie CBS3U

Wzyuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kiacce ocymiecTBisieTcss ¢ y4€Tom
COACPIKATCIIbHBIX MEKIIPCIMETHBIX CBSI3€EH C KypCaMu MaTCMaTUKH, 6I/IOHOFI/II/I, XUMUU, reorpaq)m/l nu
TEXHOJIOTHH.

Mesicnpeomemuvie nousamus, CBS3aHHbIE C W3Y4YEHHEM METOAOB HAyYHOTO ITO3HAHMSA:
sBJICHUE, HAay4YHbIH (akT, TUmoTe3a, ¢uU3NYecKass BEIWYHMHA, 3aKOH, TEOpHs, HaOIIOICHNE,
IKCTIEPUMEHT, MOJICIIUPOBAHKE, MOJICIb, U3MEPEHHE.

Mamemamuxa: pemieHHEe CHUCTEMBl ypaBHEHWH, TPUTOHOMETpHUYeCKHe (YHKIMH: CHHYC,
KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO, BEKTOPHI U UX MPOCKLIUU
Ha OCH KOOPJAMHAT, CIIO)KCHHE BEKTOPOB, NPOWU3BOAHBIE 3IEMEHTAPHBIX (YHKLIUH, NpPU3HAKU
1oJ1001sI TPEYTrOJIBbHUKOB, ONPEIeNICHHE TUIONAAN TNIOCKUX (GUryp u o0béma Te.

bBuonoeus: >nexTpudeckue sSBICHUS B JKUBOW MPHUPOJIE, KOJIEOATENbHBIE ABIKCHHS B )KUBOU
IIPUPOJE, ONTUYECKHE SABJICHAS B )KUBOU IIPUPOE, NIEUCTBHUE paguallii Ha )KABbIC OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPHUCTAUTMUECKasi CTPYKTYpa TBEPABIX TeJl, MEXaHU3MBI
00pa30oBaHMsI KPUCTATTUIECKON PEHIETKH, CTIEKTPAIbHBII aHAIIN3.

l'eoepaghua: marHWTHBIE TONMIOCa 3€MIIM, 3alIe)KW MAarHUTHBIX pyZd, (OTOCHEMKA 3EMHOM
MOBEPXHOCTH, MPEICKa3aHUEe 3eMJIETPICEHUH.

Texnonoeusi: TUHWW HIIEKTPOIEpenady, I'€HEpaTop IEPEMEHHOTO TOKa, 3JIEKTPOIBHUraTelb,
WHIYKIIMOHHAS TIeYb, pajap, paJAUONPHEMHUK, TEIeBH30p, aHTeHHa, tenedoH, CBY-meus,
NPOCKIIMOHHBIH anmapar, BOJIOKOHHASI ONITUKA, COJTHEUHAas 0aTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeqHero o0iero oopa3oBaHUS
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaNnpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHUSA yueOHOro mpeamera «DPu3nKa» AOHKHBI OTPakaTb
TOTOBHOCTb M CIOCOOHOCTH OOYYarolUXcsi pyKOBOJACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIUEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXICHHI, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIECTBa,
paclIupeHre XKU3HEHHOTO OIbITa U OMbITA JAEATEIbHOCTH B IMPOIECCe pealu3allid OCHOBHBIX
HAIpPaBJIEHUHN BOCIIUTATENBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3WUIUU  OOYYArOIMIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUICKOTO OOIIECTBA;

MNPUHITHE TPATUIIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JAEMOKPATHUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEpECaX TPaXKTAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJCWCTBOBATh C COIUAIBHBIMU HWHCTUTYTAaMH B COOTBETCTBHHM C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOU JIEATSIIBHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPaT1aHCKON UACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHUE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSM POCCHUCKHIX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIECHHOCTH, B TOM YHCJIE B ICATSIHLHOCTH YIEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHUSA:

ACTETHYECKOE OTHOIICHUE K MUPY, BKIIFOYAst SCTETHKY HAYYHOT'O TBOPYECTBA, IPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEeC K pa3nuuHbiM chepaM MpodecCHOHATBHONW IesITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
poeccru M pean30BbIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTb M CITOCOOHOCTh K OOpa30BaHUIO M caMOOOpa30BaHMIO B 00JacTH (PU3HUKHU Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJO0AILHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJJAHUPOBAHUE M OCYIIECTBICHUE JCHCTBHII B OKPYXAIONIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE yUeOHbIe eliCTBHS
Bba3oBble Jioruyeckue eiicTBUSA:

CaMOCTOSITENILHO (DOPMYJITHMPOBAaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPENIETIATh eI ACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JIOCTUKECHUS;

BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTPUBAEMbIX (PU3HUECKUX SIBICHUSAX;

pa3pabaThIBaTh IUIaH PEHICHHs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTH, OIEHUBATH COOTBETCTBHE PE3YJIHTATOB IIEJISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH, pPa0OTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

basoBble ucciieqoBaTe/bCKHUe 1eHCTBUSA !

BJIQ/IeTh HAyYHOW TEPMUHOJIOTHEW, KIIOYEBBIMHU TOHATHUSAMU U METOAaMH (PU3UYECKOU
HAyKH;

BIIAJICTh HABBIKAMHU YYEOHO-HCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JESATEIBHOCTH MO TOJYYSHHIO HOBOTO 3HAHMS, €ro HHTEpPIpETaIlnu,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3aHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIAITh TPUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHHs,, HaXOJUTh apryMEHTHl IS JI0Ka3aTelbCTBA CBOUX YTBEPXKICHUMH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh IMOJNYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKHU
OIICHUBAThH UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOM ACSATEIHHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMEePEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEACITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 3a]a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:



BJIAJICTh HABBIKAMH IOJY4YEeHUs MH(OpMAMKU (PU3NUECKOTO COAECPKAHHUSA U3 UCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOATEIBHO OCYLIECTBJIATh IIOMCK, AaHAJIN3, CHUCTEMATH3alUI0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUOB U (OPM IMPE/ICTaBICHHS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCMOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHHKALIMOHHBIX TEXHOJOTMH B
pEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aLMOHHBIX 3aa4 C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (DU3UYECKOTO COJAEpKaHWs B pa3IUyHbIX (opmaTax ¢ y4éTom
Ha3HAueHUs MWHPOpPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
IIPEACTABIICHUS U BU3YaIU3aLUH.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(GIUKTHBIX CUTYAIH U CMATYATh KOH(IIMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX IEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTH M KOOPIMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIIATH IUIAH JACHCTBUM, PACIpElesATh POJIM C YU4ETOM
MHEHHI YJaCTHUKOB, 00CYX/IaTh pe3yJIbTaThl COBMECTHOI paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBIIAATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTYalHUsAX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHUE, ObITh HMHUIIMATUBHBIM.

PerynasiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIHUPOBAThH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAaH PELICHHUS] Pacu€THBIX M KAYeCTBEHHBIX 3a/ady, IUIaH
BBIMIOJTHEHUS] TMpaKTUYecKol paboThl € YYETOM HUMEIOUIMXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;
pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JienaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;
OIICHUBATh MIPUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JSPYIUIMH B 00JIacTH  (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(ICKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YJIbTATOB JIEATEIIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

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

MPU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B nporiecce 1ocTHKEHHS JIMYHOCTHBIX PE3yIBTATOB OCBOCHHUSI IIPOTPAMMBI TI0 (PH3UKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAHUSI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE HMOIIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHUE APYTuX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Yy O0YUaIOIIUXCSI YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPaxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJOTHUW, B MPAKTUUYECKOU
JNeITEeILHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPJOE TEJIO, MACANbHBIM ra3, MoJenu
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH JIEKTPUUECKUH 3apsi] MpHU pEUICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKCHHE TIO OKPY)XHOCTH, WHEpPIHMs, B3aumMojencTBue Tei, auddy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX TeJ, U3MEHEHHWE 00bEMa TeJl MpH HarpeBaHuU
(oxJ1axIeHUN ), TETJIOBOE paBHOBECHUE, UCMIAPEHUE, KOHICHCAIUS, IUIABJICHHE, KPUCTAILIN3AIuS,
KHUIIEHUE, BIXKHOCTh BO3/yXa, MOBBIIIEHUE JAaBJICHUS ra3a MpU €ro HAarpeBaHUHU B 3aKPBHITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;

OTHCHIBATh MEXAHMYECKOE JIBIKEHUE, UCTONb3ys (M3MUECKHUE BEITUYHMHBI: KOOpIMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHUjla, UMIIYJIbC Tela, KHHETHYECKas



SHEprus, MOTEHIMAIbHAs SHEPrus, MexaHWdyeckas paboTa, MeXaHW4ecKas MOIIHOCTb; MpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (U3UYECKUN CMBICH HCIOIB3YEMbIX BEIMYUH, HX
0003HAUEHHSI U €JMHULIBI, HAXOJUTH ()OPMYJIBI, CBA3BIBAIOIINE JTAHHYIO (PHU3UUYECKYIO BEITHUUHY
C IPYTUMHU BEJIMYUHAMU;

ONMCHIBATh HM3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHUS, HCIOJIB3YS
¢u3nueckue BENWYHMHBL: JABJICHHWE Tasza, TeMIleparypa, CpenHss KUHETHYEeCKas DSHEprus
XAOTUYECKOr0 JIBUJKEHHUS MOJIEKYJ, CPEIHEKBaJpaTHUYHAasi CKOPOCTb MOJEKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHsS 3HEprus, padora rasa, KodQpQGUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JIBUTATENIs; IPU ONUCAHUM NTPABUIIBHO TPAKTOBATh (PU3MUYECKUM CMBICI UCIIOJIb3YEMbIX BEIUYMH,
uxX OOO3HAYCHHMS M EIMHHUIBI, HAXOJUTHb (OPMYIBI, CBA3BIBAIOLIME JAaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMHU BETUUYUHAM;

ONMCHIBATh HM3YYCHHBIC DJICKTPUYECKHE CBOWMCTBA BEILECTBA M ICKTPUYECKUE SBIICHUS
(mporecchl), UCTONIb3ys (PU3NYECKUE BETMUMHBL 3JIEKTPUUYECKHM 3apsil, 3JIEKTpUUYECKOe IOJIe,
HAnpsDKEHHOCTh  TOJIS,, IOTEHLMAJ, PAa3sHOCTb IIOTEHLUMANOB; IPU OIUCAHUM [PaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OO0O3HAUCHHUS W CIHHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEIMUUHAMU;

aHaJM3UpPOBaTh (PpU3MUYECKHE MPOLECChl U SIBIECHUS, UCHOJIb3yd (DU3MUYECKUE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HproTOHa, 3aK0oH coxpaHeHus
MEXaHUYECKOHM dHEPruu, 3aKOH COXPAHEHUsI UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIIPaBUSI MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUUYECKYIO TEOPUIO CTPOCHHUS
BELIECTBA, Ia30BbIE 3aKOHBI, CBA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MEepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsina, 3akoH KynoHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHUYeCKOe BhIpaKEHUE U YCIOBUS (TPaHULlbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI ISHCTBUS MAIINH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3IuyaTh yCIOBUS MX O€30MaCHOTO MCIOIb30BaHUS B TIOBCETHEBHOM KU3HU;

BBIMOJHATh 3KCIIEPUMEHTHl IO HUCCIIEJOBAHUIO (U3NYECKUX SBJIEHUH M IPOLIECCOB C
UCMOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, 0pu 3TOM  (OpPMYIHPOBATH
npobiemy/3agadyy M TUNOTe3y Y4eOHOro OKCHEpUMEHTa, CcoOMpaTh YCTaHOBKY M3
IPEeJI0KEHHOT0 000PYAOBAHUS, TPOBOAUTDH OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSAMbIE U KOCBEHHBIE H3MEpPEHMs] (PU3MUECKUX BEJIIMYMH, HPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIYy (QU3NYECKUMH BEIMYMHAMU C HCIOJb30BaHUEM
OpSIMBIX W3MEPEHMH, MPH 3TOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (DUKCHPOBATh pPE3YyIbTAThI
MOJYYeHHOM 3aBUCUMOCTU (PU3MYECKHX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, JI€IaTh BHIBOIBI
10 pe3yJIbTaTaM MCCIIEN0BaHNUS;

coOnrofarh mnpaBuia O€30MacHOro TpyAa MPU MNPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4eOHO-UCCIIEOBATENIbCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOMCTB U TaOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuecKkod MOJENbI0, HCIOJIb3Ys
¢buznyeckue 3aKOHbl M MPUHIIUIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3aJ1a4i BIOUPATh (PU3NYECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIWMbIe IJs €€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAILHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3UUECKON BEIMUHHBI,

pelaTe KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIEMOUYKY
paccyKIeHUI C ONIOPOi HAa N3yUEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SABICHMUS;



UCIONIb30BAaTh NPU PELICHHMH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAalUOHHbIE
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAMH U TPEICTaBICHHUS y4eOHOH u
HAYYHO-TIOMYJIIPHOW HMH(OpMAIUM, MOJYYCHHOM W3 PA3IUYHBIX MCTOYHHMKOB, KPUTHYECKU
aHAIM3UPOBATH MOJIyYaeMyro HH(OpMaLINIO;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETHUECKUE 3HAHWSA 1O (HU3UKE B TOBCEIHEBHOW JKHU3HU IS
oOecrnieueHrs 6€30MacHOCTH MpU OOpallleHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, IS
COXpaHEHHUS 3I0POBbS U COOJIIOICHUS HOPM HKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIoIIei cpeje;

paboTaTh B TpYIIE C BHIIOIHEHUEM PA3IMYHBIX COLUATBHBIX POJICH, IUIAHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLICHWBATh BKJIAJ] KaXKJIOTO M3 YYAaCTHUKOB TPYIIIbI B
pelieHne paccMaTpuBaeMoOi IPOOIEMBI.

K xonuy oOyuenus B 11 kjacce npeaMeTHble pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0YUaIOLIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAyYHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPaKTU4eCKOU
NeSITeTLHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTHIBATh TPAHUIBI TIPUMCHEHUS W3YYCHHBIX (U3MUECKUX MOJACICH: TOYCUHBIN
JNEKTPUYECKUN 3apsili, Jyd CBeTa, TOYEYHBIM MCTOUYHUK CBETa, sJepHas MoOJeIb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SIpa MPH pelieHnd HU3HUECKUX 3a7a4;

pacnio3HaBaTh (PU3NYECCKHUE SBICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJANMOCTD, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEHCTBUS TOKa, B3aMMOJCHCTBHE MArHUTOB, SJIEKTPOMAarHUTHAS
WHAYKINS, JACWCTBHE MArHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM U JBWXKYIIUICS 3aps,
AJIEKTPOMAarHuTHbIE KOJIeOaHUs U BOJIHBIL, IPSIMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npenomiieHue, HuHTepdepeHuus, audpakuus W TMOJSIpU3alUsg CBETa, JUCIEepCUsi CBETa,
dorornekrpudeckuit r3¢dekt (poroaddekt), cBeTOBOE NaBleHNE, BOZHUKHOBEHNE TUHEIYATOro
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U HCKYCCTBEHHAsI PaliOAKTUBHOCTb;

OIMCHIBATh HM3YYECHHBIC CBOMCTBA BEIIECTBA (DIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPHUYECKYIO TPOBOAMMOCTD Pa3IMYHBIX CPENl) U AJIEKTPOMArHUTHBIC SIBICHHS (IIPOIECCHI),
UCTONB3Yysl (U3UYECKHUE BEJTUYMHBL: HIEKTPUUYECKHM 3apsil, cuja TOKa, DSJIEKTpUYECKOoe
HarpsKEeHUe, 3JeKTPUUYECKOe CONPOTUBIICHNE, pa3HOCTh MOTEHIMAJIOB, JIEKTPOABMKYIIAs CUIIa,
paboTa TOKa, MHAYKLUHS MarHUTHOTo mMojs, cwia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTH
KaTyIIKH, SHEPTHs AJIEKTPHUYECKOTO0 M MAarHUTHOTO TIOJEW, MEepPHOA W 4YacToTa KoyeOaHWi B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOIECCe TAPMOHUYECKUX DJIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE W ONTHYECKas CHUJia JUH3bI, NPU OMHCAHUU TMPABUIHHO
TPaKTOBaTh (PU3MUECKUI CMBICT HCIIONB3YEMBIX BEIHYMH, WX O0O3HAUCHWS W EIHHUIIBI,
yKa3bIBaTh ()OPMYITBI, CBS3BIBAIONINE JAHHYIO (DU3HUYECKYIO BEIMYNHY C APYTUMH BEJTHUYNHAMU;

OMKCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHS W TIPOIECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETa, DHEPTus W
UMITYNbC (OTOHA, TEPHOJ TMOoJypacraja, JHEPTHs CBSI3W AaTOMHBIX sIep, TpPU OMUCAHUU
NPaBWIBHO TPAKTOBATh (PU3UYECKHUH CMBICI WCIIONB3YEMbIX BEIUYMH, MX OO0O3HAYCHUS |
€MHMIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIOLIUE JAHHYIO (DU3MYECKYI0 BEIHUYMHY C JPYTUMU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMYUHBI;



aHAJIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBJIEHUS, UCHOb3Ys (DU3MUECKHE 3aKOHBI U
OpPUHLMIBL 3akoH OMa, 3aKOHBI IIOCJEA0BAaTENIbHOIO U MMAPALIEIBHOIO COEIMHEHUS
IIPOBOJHUKOB, 3akOH JDKoyms—JIeHna, 3aKOH JJIEKTPOMAarHUTHOM  MHIYKLUH, 3aKOH
IPSIMOJIMHEMHOIO PacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IIPEIOMJICHUS
CBETa, ypaBHeHMe OMHHIITeHHa Ui (QoTodddeKrTa, 3aKOH COXPAHEHMs] SHEPruM, 3aKOH
COXpPAaHEHHUsI MMIIYJbCa, 3aKOH COXPAaHEHHUs OJIIEKTPUYECKOrOo 3apsla, 3aKOH COXpaHEHUs
MacCOBOIO 4YMCJIA, MOCTyJaTbl bopa, 3aKOH PajgMOaKTHMBHOIO pacmajna, MpU HTOM pas3jInyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPa)KEHUE U YCIIOBHs (TpaHULIBL,
00J1aCTH) TPUMEHUMOCTH;

OIPENEIATh HAMPABICHUE BEKTOPA MHIAYKIUW MAarHUTHOIO IIOJIS IIPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuibl Jlopenna;

CTPOUTB U OIMCHIBATh N300pa’keHHE, CO3/1aBaeMOE MIIOCKUM 3€pPKajloM, TOHKOH JIMH30M;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIIECAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIb30BAaHUEM  TPSMBIX W KOCBEHHBIX HW3MEPEHUH: TMpH 3TOM  (OPMYIHPOBATH
npobnemy/3agady ¥ TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOJBI;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMANbHBIA CHOCOO HM3MEPEHUS U MCIONb30BaThb W3BECTHBIE METOIbl OLICHKU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIE/I0BaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM MPSIMbIX U3MEPEHUH:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBaTh PE3yNbTaThl MOJYYEHHOH 3aBHCUMOCTH
¢u3nUecKkux BEIMYMH B BUAEC TaOmMIm W TpaduKoOB, naenaTe BBIBOABI IO pe3yjibTaTam
WCCIIEI0BAHMS;

coOuoiaTh IMpaBuia 0O€30MacHOro TpyJda NpHU IMPOBEICHUM HCCIENIOBaHMM B paMKax
y4eOHOTO SKCIIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTENIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U J1aOOpaTOPHOro 000PYAOBAHMUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (PU3MYECKON MOJeNblo, HCIONb3ys
(bu3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIN3a YCIOBHS 337a4H BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIUYMHBI M (QOPMYIbl, HEOOXOAMMBIE JUIsl €€ pelIeHHMs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATh PEAIbHOCTD MOJIyU€HHOT0 3HAaUeHUS (PU3NUECKON BEIUUNHBI,

pelmaTh KadyeCTBEHHBIC 3a/aud: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO ILIETIOUYKY
paccyXIeHUI ¢ ONOpoii Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBICHUS;

UCMONb30BaTh MpPH pPEUIeHHH Y4eOHBIX 3aJad COBPEMEHHblE HH(OpPMAIMOHHbIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAUU U MpeICTaBiIeHUs] y4eOHOU u
HAyYHO-TIOMYJISIPHOM HH(QOpPMAIMK, MOJYyYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJTM3UPOBATh MOJTy4yaeMyro HH(pOpMaIuIo;

OOBACHATH NPUHLUIMBI JEHCTBHA MAIIMH, MPHOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iuyaTh
yCII0BHS MX 0€30IaCHOTO NCTIOIb30BAHUS B TOBCETHEBHOM KHU3HH;

NPUBOJUTH TMPHUMEPHl BKJIAZAa POCCHUCKUX M 3apyOeXHbIX YYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHUE NIPOLIECCOB OKPYXKAIOILEr0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHIA;

HCIIOJIB30BATh TCOPECTUYCCKUE 3HAHUA I10 (bH3I/IKC B HOBCCHHCBHOﬁ KU3HHU I obecnieyeHust
0e30I1aCHOCTH NpHU OOpallleHUH C INPUOOpaMU U TEXHUYECKUMH YCTPOMCTBaMH, Al COXPaHEHHUs
3JI0POBbS ¥ COOJIIOIEHUS] HOPM SKOJIOTUYECKOTO MTOBEICHHSI B OKPY’KAIOIIEH Cpese;

paboTaTh B rpymme ¢ BBINOJHEHHWEM Pa3IMYHBIX COLMAIBHBIX POJIeH, INIAHMPOBATH PabOTy
TPYIIIbI, PAlIMOHAIBLHO PACHPENENATh O0SI3aHHOCTH U TUIAHUPOBATh JESITEILHOCTh B HECTaHAAPTHBIX
CUTyallUsX, aJeKBAaTHO OLCHUBATh BKJIAJ KaXIOTO U3 YYaCTHUKOB TpYyNIbl B pEIICHHE
paccMaTpuBaeMoi poOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypchl
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOI'O MO3HAHUS 2 bubmmoreia LIOK
' ARLHEYE https://m.edsoo0.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmunorexa [JOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUS B MEXaHUK 6 1 1 bubmorexa LIOK
' OHbT COXPaHE © © https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 Octosel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubmuorexa [IOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
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Paznen 4. JIEKTPOANHAMUKA

41 ek « 10 bu6mmoreka [IOK
| HEKTpOCTATHIA https://m.eds00.ru/7f41bf72
49 [TocTosHHBIM 251eKTpUYECKUi TOK. TOKH B 12 bubmuorexa [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pazpen 1. JIEKTPOANHAMUKA
MaruutHoe noJsie. DJIeKTpOMarHuTHast bubmuorexa [JOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KosieGaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCHUTEBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
bubmuorexa [JOK
4.1 i 6
MICMEHTEI KBAHTOBOH OMITHIH https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK
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4.3 ATOMHOE SApO

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMMUU U ACTPODPU3UKHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 Bubmorexa LIOK
https://m.edsoo.ru/7f41c97c
Htoro no pazneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE
bubnunoreka [JOK
01 Obobwarouiee nosToperie 4 https:// m.edsi?ru/?f4lc97c
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

1. Mskumes I'.51. @uzuka. 10 xnacc. Yueb. st o0mieo0pa3oBar. opranu3aiuii: 0a30BbIi ypOBEHB /
I'.4. Msakumes, b.b. byxosues, H.H. Cotckuii; mox pen. H.A. IlapdentreBoii — M.: [IpocBemenue,
2022. — 432 c.: un. — (Knmaccuaeckwii Kypc).

2. Msixkumes I'. 5. @usuka. 11 knacc: yue6. 1 o0meodpa3oBar. opraHu3aiuii: 6a30BbIi ypOBEHb /
I'. 5I. Msakumes, b.b. Byxosues, B.M. Yapyrun; oz pea. H.A. ITapdentseBoii. — 10-e u3a. — M.:
[Ipoceemenue, 2022. — 432 c.: [4] n. ni. — (Kitaccuueckwuii kypc).

YMK «®u3uka. 10-11 knaccel. ba3osslil ypoenb» ([Joneux: Mcrokn)

3. ®usuka. 10 kinacce. 3amanus aJis OIICHUBAHUS YICOHBIX JTOCTHKEHUHN ydanuxcs / COCT.
Oxpumenko H.A., Jluteunenko 1.H., HoBukosa E.A., lllymakoa O.M.— T'OY AI1O
«TOHPUIIIO». — Joneuk: Mcroku, 2020.

4. ®usuka. 10 knacc. Terpans ans naboparopubix padot / Coct. Oxpumenko H.A., CamopokoBa
E.B., Beixpoictiok H.I'. u 1p. — 'OY HI1O «/loneuxuit PUAITIO». — Honeuk: Ucroku, 2018.

5. @usuka. 11 xnace. Terpans s mabopatopubix padot / Coct. Oxpumenko H.A., CamopokoBa
E.B., Beixpoictiok H.I'. u 1p. — 'OY HI1O «/loneuxuit PUAITIO». — Honeuk: Mcroku, 2018.

METOANYECKHUE MATEPHUAJIBI UIAA YYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://www.school.edu.ru - oduinanbHbIii cepBep POCCHICKOT0 MIKOJILHOTO 00pa30BaHusl.
2. http://festival.1september.ru — ®ecTrBasb negaroruyeckux uaei «1 ceHTaops» — caMblid
MAacCOBBIi Menarornyeckuii popym B Poccru, KOTOPBIH AaeT BO3MOXKHOCTD KaXKIOMY YUHTEITO
NPE/ICTABUTH CBOKO TIEATOTHYECKYIO HJICIO0, OMTyOIHKOBATH COOCTBEHHBIE METOIHUCCKUC
Pa3pabOTKH, MOJSTUTHCS C KOJUIEraMi CBOMMHE MPEICTABICHUSMHE O TPETOJaBaHHH.

3. http://www.riis.ru — MexxayHapogHast oOpa3zoBatesibHast acColranus. 3a1aqi — COACHCTBHE
Pa3BUTHIO 00Pa30BaHUsS B PA3IUYHBIX 00TACTSX.

4. https://www.metod-kopilka.ru/fizika.html — Buneoypokwu, npe3enraryum, KOHCIIEKTHI, TECTHI,
IUIAHUPOBAHKE U JIP. MaTePHANbI IO (pU3HUKe.

5. http://sverh-zadacha.ucoz.ru/index/0-76 — yueGHbIe GriibMBbI IO QU3KKE 110 pa3/eiiaM.

6. http://metodportal.ru/articles/srednjaja-shkola — meToaudeckuii moprai.

7. https://simplescience.ru/collection/video — ¢pu3nyeckue onbITH B OBITY.

8. https://resh.edu.ru — Poccuiickas 31eKTpoHHas IIKOJIA



