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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEro O0IIero o0pa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIO)KEHMH U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIMHU IpenojaBaHusl y4eOHOro
npeamera «®Pusznka» B oOpa3zoBareNbHbIX  opranu3auusax Poccuiickoir  ®Denepauuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu o0ydeHuu ux ¢GuznKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb PEaH3allMd MEXKIIPEIMETHBIX
CBs3el (PU3MKM C EeCTEeCTBEHHO-HAyYHBIMU YyueOHBIMU IpeaMeTaMu. B Hell ompexpensiorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHETo OO0IIero odpa3oBaHus, MJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma o (pusMKe BKIIOYAET:

® [UIAHUPYEMBIE PE3YyIbTaThl OCBOCHUS Kypca (GU3UKM HAa 0a30BOM YPOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOydeHusl.

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHI 00 OKpYXKarolleM MHpE.
HIkonbHBIA Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NUYECKHe 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBICHUN, H3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoab3oBaHWe W aKTUBHOE
NpUMEHEeHHe (PU3NYECKUX 3HAHUU ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TIIOJIyYEHHS] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
INPUMEHATh HayYHbIH METO]I TO3HAHUS NPH BBITIOJTHEHUN UMHU y4EOHBIX MCCIEIOBAHUH.

B ocHoBy kypca ¢hu3uku 1ist ypoBHS CpeHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UJICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3lesioB (PM3UKHU, BKIIOYAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kkypce sBisercs (GOpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYpPHBIX YPOBHSIX MaT€pHH, BELIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanoyaraeT UCMoJb30BaHUE T'yMaHUTapHOTO
noTeHuuanta (U3N4ecKoil HayKu, OCMBICIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKHMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKHUMHU TPOOIEeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs IOCPEACTBOM BBEACHMS 3JIEMEHTOB COZAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOIMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUI, a Tak)Ke 00CYKAeHHsI MPo0JIeM paliOHaIBLHOTO IPUPOAOIOIB30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (M3MKH Ha ypOBHE CpeIHEro ooiiero odpazoBaHus
ABIISIOTCS (U3MUecKkue Teopuu ((HOpMHUpPOBaHHME MPEACTABICHUNA O CTPYKType HOCTPOCHUS
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIbHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX



NPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTH TEOPHUH, /Ui OMHMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeITENFHOCTHBIN MOX0/] B Kypce (DM3MKU pealin3yeTcs MPEexXIe BCETo 3a CUéT
OpraHHu3aIi IKCIEPUMEHTAIBHON NesATeNbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B mporpamMme 1o (usuke oOBEAMHEHBI B OONIUMH CIHCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHne B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS ydacTHHUKaMU 00pa3oBaTeIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUSA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sTOM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH M TIOCTAaHOBKY OIIBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bonbmoe BHUMaHuE yIenseTcsl peleHHI0 pacuETHBIX U KayecTBEHHBIX 3an1ad. [lpu sTom
JUTSL PAaCYETHBIX 3a]]a4 IMPUOPUTETOM SIBJISIOTCS 3a/1a4Ml € SBHO 33JaHHOM (PU3MUECKON MOJEIBIO,
MO3BOJIAIOIINE MPUMEHATh W3YYEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOIO pasfela
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (pU3MUecKoW MOJenu A CUTyallud HpPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI YpOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs OJKEH M3y4aThCsl B YCJIOBHSIX MpeIMETHOro kabuHera (U3MKH WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
bu3HUKH TOIKHO OBITH HEOOXOMMOE JTA00paTOPHOE 00OPYAOBAHKE IS BHIIOTHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYCHHUECKHUX TPAKTHUYECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyoBaHue.
JleMoHCTpaliiOHHOE 000py/0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUAIIOM
MUHUMAJIBHON OCTaTOYHOCTU M 00ECHeurBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Io
¢u3MKe KIFOYEBBIX JEMOHCTPALMH ISl WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYUECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHH.
JlaboparopHoe 000OpyaOBaHUE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreyrBaeTcs B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPATOPHOrO OOOPYAOBAaHMS JOJDKHBI OBITH
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IIU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBBIX JTAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4€HUs GUUKU B 00I1IeM 00pa30BaHUU SBIISIFOTCSA:
e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OOydyaloUMXxcs K HaydHOMY H3YYEHHUIO
NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEJCTaBICHUH O HAay4yHOM METOAE TMO3HaHUs |  (OPMHPOBAHUE
UCCIIEI0BATEIbCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBIICHUSIM;

e (QopmHupoBaHHE HAYYHOT'O MHUPOBO33PEHUS KaK pe3ysbTaTa U3yueHUs OCHOB CTPOCHHS
MaTepuy U pyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHUI OOBSCHATH SIBICHHSI C UCIIOJIb30BaHUEM (DU3MUYECKIX 3HAHWHA U
HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POJIU (QU3UKHU JUIsI pA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU 1 TEXHOJIOTHI.

Jloctmxenne 3TUX Iiesiell oOecriedrBaeTcsl pelieHHeM CIeAYIOUMX 3aJad B Ipoliecce
U3y4eHHs Kypca GU3MKU Ha YPOBHE CpeHero o01iero o0pa3oBaHus:



e mpuoOpeTeHne CHCTEMBbl 3HaHUI 00 O0IUX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO PU3UKY, JIEKTPOIUHAMUKY, KBAHTOBYIO
(GU3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHHUE YMEHHH MPUMEHSTh TEOPETHUUYECKUE 3HaHUS M OOBSICHEHUS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUUECKUX pELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHME CIOCOOOB peLICHHS pa3IUYHbIX 3aJad C SBHO 3aJaHHOW (U3NYECKOU
MOJIeIbIO, 3aJa4, MOAPa3yMEBAIOIIUX CAMOCTOSTENIbHOE co3/aHue (U3NUecKon
MOJIEINY, aIEKBATHON YCIIOBHSM 3a]1a4H;

e MnoHuUMaHWe (U3UYECKUX OCHOB U TMPHUHIUIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB H
TEXHOJIOTMYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOILIYIO CPELY;

e OBJIQJICHWE METOJAaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKHUX
OKCIEPUMEHTOB,  aHalW3a ©  WHTEpOpeTanud  HH(pOpMaruHu,  ONpeleeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTaTa;

® CO3/1aHUE YCIIOBHH JJISI Pa3BUTHs YMEHUI MMPOEKTHO-UCCIIEAOBATEIBCKOM, TBOPUECKON
NeSITeTTHHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Ipenyaraemslii B mporpamMmme 1o (pu3mKe nepedeHb Ja00paTOPHBIX U MPAKTUYECKUX PadOT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTENb JellaeT BBIOOp MpoOBeleHHsS 1a00paTOpHBIX padoT U
OTIBITOB C YUETOM MHINBUAYAILHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
®dusnka — Hayka O npupojne. Hayunbie MeToabl MO3HAHUS OKpyXkaromero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [IpUHIINI COOTBETCTBHS.
Pors m mecto ¢u3ukm B (GoOpMHUpPOBAHMM COBPEMEHHOM HAyYHOW KapTHHBI MHpa, B
MPaKTUYECKOU JIeATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

Amnasiorossle 1 HU(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienue, CKOpOCTh (CpEIHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. CloKeHHe nepeMeuieHul U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUSI MATEPUAIBHON TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonuneriHnoe nBuxeHue. [[BrH>KeHHME MATEpHAIBHOM TOYKM II0 OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJI0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
gactoTa oOpamieHus. [leHTpocTpeMUTEebHOE YCKOPEHUE.

TexHuueckue yCTpoMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHApAJIOB, LICMTHBIE U PEMEHHBIC MEPEIAYN.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPAls KHHEMAaTHYECKUX XapaKTEPUCTUK ABUKECHUS.

[TpeoOpa3zoBaHre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nrxeHus Tena, OpoieHHOro Mo YIIoM K TOPU30HTY U TOPU30HTATBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

Hanpasnenue ckopocTy npy IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

N3yuenne HepaBHOMEPHOTO JBUKEHUS € LEIIBIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue  COOTHOUIEHUS ~ MEXAY  NOYTSIMH, NOPOWIEHHBIMHM  TEIOM  3a
[IOCJIEOBATEIbHBIE PAaBHBIE NPOMEXYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHUU C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.

N3yuenune aBuxeHus Teaa, OpPOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [lepBbiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. IlpuHnmn cynepnosunmu cwi. Bropoit 3akoH HerooTona miist
MaTepUaIbHON TOUKHU. TpeTui 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.



Tpenune. Buabl Tpenus (1okosi, CKOJIbXeHHs, kaueHus). Cuna Tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBIEHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT Cubl OTHOCUTENBHO OCH BpamieHus. [lnedo cumbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHudyeckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHUE: MOAIMIUITHUKYA, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeQOpMaIium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOMIMX B MPYXHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJla, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

Nmiynbsc MatepuaabHOM TOUKH (TeJ1a), CACTEMbI MaTepUaIbHBIX ToueK. IMITyibC CHITBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTH CHUJIBL.

Kunernyeckasi sHeprus maTepuanbHOW TOYKU. Teopema 00 HM3MEHEHMHM KUHETUYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanbHas SHEPTHsl YIPYTro AepOPMUPOBAHHOMN MPYKUHBL.
[ToTeHnmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NPAKTUYECKOE NMPUMEHEHME: BOJAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOoTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

W3ydeHrne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W pabOTHl CUJIBI C U3MEHEHHEM MEXaHWYEeCKOW JSHEpruu Teia Ha
MpUMeEpPE PACTHKEHUS PE3MHOBOTO JKT'yTa.

Paszgea 3. MoJsiekyJisipHasi pM3uKa 4 TEPMOAUHAMHUKA
Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUUECKOU Meopul
OCHOBHBIE MOJIOKEHUS MOHCKYHHpHO-KI/IHeTHLIeCKOfI TEOpPHU U UX OINBITHOC 000CHOBaHHE.
BpoynoBckoe nBuxkenue. uddys3us. Xapaktep ABMKEHHS W B3aUMOJCUCTBUS YaCTHIL
BelecTBa. Mojenu CTpOEHHUS Ta30B, JKHJAKOCTEH W TBEPABIX Tel U OOBICHEHHE CBOMCTB



BELIECTBA HAa OCHOBE 3TUX Mojened. Macca u pasMmepsl Mosekyn. KomuuecTBo BeliecTsa.
[TocrosinHast ABorazpo.

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

Mopenp uneanbHOro rasa. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETHYECKON TEOpuu
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3ompoueccsl B ujacalbHOM rasze ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IMPOLIECCOB: N30TepMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MoJeKyl
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnBIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATBHOTO ra3za, U30MpOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHUil 00b&éMa
KOMHATBI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEK/y TApaMETPaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ n3meHeHus. KonndyectBo TemioTsl U pabota. BHyTpeHHsS SHEprusi 0IHOATOMHOTO
UJICAIBHOTO ra3a. Bupl Teronepeiayu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIydCHHE. Y IeIbHas
TEMJI0EMKOCTh BellecTBa. KoaudyecTBo TEIIOTHI IPU TEIUIONepeaaye.

[Tonsstue o0 anmabatHoM mnpouecce. I[lepBblii 3akoH TepMoauHaMmuku. IIpumeHnenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. ['padudeckas naTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHamMuku. HeobpaTuMoCTh TPO1IECCOB B MPUPOJIE.

Tennoble MamuHbl. [IpuHIUIB! 1eHcTBUS TEMIOBBIX MaluH. [IpeobpazoBanus sHEPIUn B
Ter1oBbIX MamnHax. Koagduuuent nonesnoro aeictsus terioBod Mamuubl. [ukin KapHo u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTEeTUKH.

TexHuueckue yCTpoilcTBa M MpPaKTUYECKOE TMPUMEHEHHUE: [BUTaTellb BHYTPEHHEIrO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIUM Tejla MPU COBEPIIEHUH pPaOOThI: BBUIET HMPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)XXAaTOro BO3/yXa, HarpeBaHue >Qupa B JIATYHHOM TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpALs).

W3meHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tela Npu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

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

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHAeHcamus. Vcmapenume u  kumeHue. AOCOTIOTHAS |
OTHOCHTEJIbHAS BJIAXKHOCTh BO3ayXa. HachleHHbIH nap. YaenpHas TeroTa napooopa3oBaHMsL.
3aBUCHUMOCTb TEMIIEpATyphl KUIIEHUS OT JaBJICHHUS.



Tsépnoe Teno. Kpucrannnueckue u amopdHbie Tesa. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Kunkue kpuctamibl. CoBpeMeHHBbIE Martepuanbl. [lnaBneHne W Kpuctaiuzauus. YaeabHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpolcTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KAJIOPUMETP, TEXHOJOTMHU IOJIYYEHHS COBPEMEHHBIX MAaTepuajoB, B TOM  YHCIE
HAaHOMAaTEpHaJIOB, © HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npu NoHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBJICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTauIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3MepeHne OTHOCUTEIbHON BIaKHOCTH BO3]IyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexmpocmamuxa

Onextpuzauusi Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga AJIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOJTYINPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHblii  snekTpuyeckuid — 3apsia.
OnekTpuueckoe mnojae. Hampsx€HHoCTh 3nekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOI0 MOJIS.

PabGora cun oanekrpocratmyeckoro mods. Ilorenuman. Pa3HOCTh NOTEHIMANOB.
[TpOBOAHMKY U TUAIEKTPUKHU B AIEKTPOCTATUYECKOM T0J1€e. J{udnexkTpuieckasi IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DnIeKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEprus
3apsKEHHOT0 KOHJEHCATOoPa.

TexHuueckue yCTpoMCTBA M MPAKTUUECKOE NPUMEHEHHUE: 3IJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpPHOOPOB, KOHAEHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI JCHCTBUS DJIEKTPOMETPA.

BzaunmopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DnexTpocTaTH4ecKasl 3allnTa.

JINdIIeKTPUKHY B JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAAY  IUIACTHH,
PAacCTOSHUSA MEXAY HUMH U JUDJIEKTPUUECKON IPOHUI[AEMOCTH.

OHeprus 3apsHKEHHOT0 KOHIEHCATopPa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paziuunplx cpeoax

ONEKTPUYECKUH TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOrO TOKA. MICTOUHMKM TOKa.
Cuna toka. [TocTOsSsHHBII TOK.

Hanpsokenne. 3akon Oma 17151 ydacTka LIETIH.

DneKTpuueckoe COTIPOTHBIJICHUE. VY nenvHoe COTIPOTHUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOMHOCT 3IEKTPUIECKOTO TOKA.

DNEeKTpOoABMKYIIasl CWIa U BHYTPEHHEE COITPOTUBIIEHUE UCTOYHHUKA TOKa. 3aKkoH Oma aiis
MOJIHOM (3aMKHYTOM) asiekTpuyeckoil nenu. Koporkoe 3ambIkaHue.



DNeKTpOHHask IPOBOAMMOCTD TBEPABIX METAJIIOB. 3aBUCUMOCTb COITPOTUBIIEHUS] METAJIOB
oT Temneparypsl. CBEpXIIPOBOIUMOCTb.

DneKkTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MNPUMECHAs MPOBOJUMOCTb IOJYIIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

ONeKTpUYecKUii TOK B pacTBOpax M paciiaBaxX 3JEKTPOJUTOB. DJIEKTPOIUTHYECKAs
U CCOIMAIUs. DIEKTPOIIU3.

DJIeKTpUUYECKH TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSATENbHBIN pa3psia. MoaHus.
IIna3zma.

TexHuueckue ycTpoHCTBa M INPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npubOpsl, TEPMOMETP CONPOTUBICHUS, BaKyyMHBIH IMOJl, TEPMUCTOPBI M (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHSI LWIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMemaHHOe COeJMHEHUE POBOIHUKOB.

IIpsiMoe mM3MepeHHue 3IEKTPOABMKYIIEH Cwibl. KOpOTKOE 3aMbIKaHHE T'aIbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 37EKTPOIUTOB.

M ckpoBo# paspsa v IPOBOAMMOCTD BO3AyXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yueHne cMeIaHHOI0 COeIMHEHHs PE3UCTOPOB.

W3mepeHne  aJIEKTPOABMIKYILEH CHUJIbl  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIIPOTHUBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIECTBIACTCS C Y4ETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBsi3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnusie nousimus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, rumore3a, (Qu3nyeckass BeIMYMHA, 3aKOH, TEOpus, HaOIIOJEHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHMe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKuus, napadoia,
runepoosia, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYEeCKHe (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPhl M HMX MPOEKIMH Ha OCU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonocus: MexaHnueckoe IBUKEHHE B )KMBOW IMpupoae, 1ud¢ys3us, ocMocC, TEMI000MeEH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DICKTPUUECKHE SBJICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, KUIAKOCTEW U Ta30B, 3JIEKTPUUYECKHE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHYECKAs JUCCOLMALNS, TaIbBAaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue JABMKEHUI C UCTIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TMOJIIUITHUKH, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE



HAaHOMATEepHaloB, M  HAHOTEXHOJOIMH,  D3JEKTPOCTaTHUYECKas  3alluTa,  3a3eMJICHUE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTesIbHbIe MPUOOPHI,
AIIEKTPOOCBETUTENbHBIC TPHUOOPHI, TaJIbBAaHHUKA.

11 KUIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

ITocTtosiHHBIE MarHuThl. B3anMojelCTBHE TOCTOSIHHBIX MAarHuToB. MarHuTHoe IIOJe.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIUIT Cynieprio3uIMU MarHUTHBIX ToJei. JIMHUM MarHUTHOU
uHayknuy. Kaptuna auHui MarHUTHOM MHYKIIUU TTOJISI IOCTOSTHHBIX MarHUTOB.

MaruutHoe 1oje MPOBOJHUKA C TOKOM. KapThHa JUHUM MHIYKIIMM MarHUTHOIO TOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMoielicTBre MPOBOJIHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cuwia JlopeHua, e€ MoAyiap M HampaBlieHHE. JIBHKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue HNEeKTpOMAarHUTHOM MHAYKUMHU. [lOTOK BekTOpa MarHUTHOM WHIYKLHUH.
DIEeKTPOABMKYIIAS CUJIa MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHoM unaykuuu dapazes.

BuxpeBoe siekTpuueckoe Mose. DNEeKTPOJBMXKYIIas Cuia HHAYKIMU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHaykTUBHOCTD. SIBJICHHE CAMOUHIYKIIMH. DJICKTPOIBUIKYINAS CHJIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO TOJIsl KATYUIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBAa M NPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIIb, YCKOPHUTEIIN 3JIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYX MPOBOJIHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHre AMeKTPOMArHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTD DJIEKTPOJBMKYIIEH CHIIBI MHAYKIIUM OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MOTOKA.

SIBrieHME CAaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yuenne MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

HccnenoBanue 1eicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBICHUS 2IEKTPOMArHUTHON WHIYKITHH.

Pa3nen 5. Kose6anust 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHummusle Koa1eo0anus
Konebarenpnast cucrtema. CB0OOOMHBIE MeXaHWYeCKHWe Konebanusa. [apmMoHHUeckue
konebanus. Ilepwon, dacrora, ammoutyga u (asa konebanuil. [IpyXMHHBII MasTHUK.
MaremaTtuueckuil MasTHUK. YpaBHEHHME TapMOHHUYECKUX KoseOanuil. [IpeBpaieHue sHepruu
IIPY TAPMOHUYECKHUX KOIeOaHUSX.



Konebarenbublii koHTYp. CBOOOIHBIE 3IIEKTPOMArHUTHBIE KOJEOAHUS B UACATHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYeCKUMH U  DIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akOH COXpaHEHUS SHEPTUU B UACATHLHOM KOJIeOATEIBHOM
KOHTYpE.

[IpencraBiaenue o 3aTyxamImuX KojeOaHUsAX. BbIHYXICHHbIE MeXaHHUECKUE KOJeOaHusl.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemenHbIil TOK. CUHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIHOCTh [EPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSIKEHUS.

Tpancdopmarop. [IpousBoactBo, mepegadya U NOTPeOICHUE BSIEKTPUUECKON HSHEPIUU.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosb30BaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HU.

TexHudyeckue yCTpOMCTBA M MPAKTUYECKOE IPHUMEHEHHUE: DSJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB Koyie0aTeIbHOM CUCTEMBI (IPYKUHHBIN WM MaTEMaTHYECKUN
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3IEKTPOMArHUTHBIX KOJeOaHHi.

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

Mopenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, n1abopamopnuvie pabomuol

HccnenoBanue 3aBUCMMOCTHY NIEPUOA MAJIBIX KOJieOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEI0BATEbHO COEAMHEHHBIX
KOHJCHCATOpa, KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHsle 60J1HbL

MexaHnueckue BOJIHBI, yCI0BHs pactpocTpadenus. [lepuon. CkopocTs pacpocTpaHeHus
u januHa BosHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

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

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3Iy4EHHUS JJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHranus BekTopoB E, B, V B snexrpomarautHON BOjHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpaK€HHE, IMpeJoMJIeHHe, Moyspu3anus, audpakuus, uHrepdepenuus. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMMEeHEHME 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBSI3U U TeIEBUACHUA. Pagronokanmys.

DONEeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIMHE, pajiap, paguoONpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmionenne otpaxxeHus U NPEIOMICHHSI MEXaHUYECKUX BOJIH.

Habmoienue nntepdepeHny u AMPpakiuid MEXaHM4eCKUX BOJIH.



3BYKOBO pe30HaHC.

HaGnronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOH M 4YacTOTOM
KOJICOAHUH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, MpPEIOMIICHHE,
noJsipu3anus, Tudpakuus, nHTepdepeHuus.

Tema 3. Onmuxa

['eomerpuueckas onruka. [IpsimonuHeitHoe pacpocTpaHeHrEe CBETa B OJHOPOJIHON CpeIe.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHWe H300paKEHUH B IIIIOCKOM
3epKaje.

[Ipenmomnenne cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTellb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yron MOJHOrO BHYTPEHHETO
OTpPaKEHUS.

Hucniepcus cera. CrioxkHBIN cocTaB Oemmoro ceta. LIBer.

Cobuparomue M paccewBaromue JUH3bL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
onTHYEeCKas cuiia TOHKOW JuH3bL. [locTpoeHne n3o0paxkeHHil B COOUPAIOIINX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas onrtuka. Wurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HAOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH TaJICHU MOHOXPOMATHYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspu3zanus cBeTa.

TexHu4yeckue yCTpOMCTBA M NPAKTUUYECKOE MPUMEHEHWEe: OYKM, Jyma, (QoToarrmapar,
MPOSKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJEeCKOI, BOJIOKOHHAs OMNTHKa, AU(PPaKIHOHHAS
peméTKa, MOISAPOUI.

Jlemoncmpayuu

[IpssMmonuHEITHOE pacHpOCTpaHEHUE, OTpaKEHHWE U TperoMiieHne cBeTa. OnTuueckue
npUOOPBHI.

ITonHOE BHyTpeHHEE OTpakeHue. MoJieiab CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmronenue nntepdepeHnnn cera.

Habmonenue nudpakiuu cBera.

Habmronenue nucnepcun cBera.

[Tomydyenue cekTpa ¢ MOMOIIBIO PU3MBL.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHTEJIBLHOCTH
['paHuibl IPUMEHUMOCTH KJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTH MOXYJISI CKOPOCTHM CBe€Ta B BaKyyme, MPUHIUII
OTHOCHUTEJIbHOCTH DUHINITEIHA.
OTHOCHUTETHHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAIIICHUE JTHHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChI C PHEPTUEH U UMITYILCOM PEISTUBUCTCKON YaCTUIIBI. JHEPTHS TTOKOSI.



Pazgen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3M 3HEPruM GPOTOHA C €r0 YACTOTOU. DHEPTHUS M UMITYIIbC
doroHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cBera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue YCTpONCTBA M MpPaKTHUYECKOE MpUMEHEHHE: (POTO3JIeMEHT, (HOTOIATUUK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®oTo3ddeKT Ha YCTAHOBKE C IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopna mo paccesHuto o -dactui. Ilnanerapnas
mogens atoMa. Iloctymarer bopa. Usnydenne u mornomeHnue GOTOHOB IPU MEpexoje aToMa ¢
OJIHOTO YypOBHS »HEpruu Ha Jpyroil. Buasl cnextpoB. CHekTp YpOBHEHl 3SHEpruu aroma
BOJIOpOJA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOHM Ayaanu3M.
CroHTaHHOE U BBIHY)KJIEHHOE U3JIyuyEHUE.
TexHuueckue yCTpOCTBA W NPAKTUYECKOE NPUMEHEHHUE: CIEKTpPajbHbI aHaIu3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
OrnpezenieHne JIMHBI BOJIHBI Jlazepa.
Habmonenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi
HaGnronenue nuHeyaToro crekrTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOCHMS  sjpa. OtkpseiTHE
paanoakTuBHOCTH. OnbITE Pe3epdopaa o onpeneneHuno cocTaBa pagioakKTUBHOTO U3ITYYEHHUS.
CgoiicTBa anb(a-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.
OtkpeiTHe TpoTOHa W HeiTpoHa. Hyknonnas monens siapa IeiizenOepra—lBaHeHKko.
3apsn sinpa. MaccoBoe unciio siapa. M30Tomnsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
PaAMOAKTUBHOIO pacnaja.
OHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT macchl spa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.
Anepubiii peaktop. TepmosiaepHblii cuHTe3. [IpoGnemMbl W TEpCHEKTHUBBI  SAEPHOM
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.
OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.
Metozap! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.
dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.
TexHuueckue ycTponCTBa M NPAKTHUECKOE NMPUMEHEHHE: 03UMETpP, Kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHass 6oMOa.
Jlemoncmpayuu
Cu€TurK MOHU3HPYIOLIUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Ortanbl  pa3Butus acTpoHoMuu. llpukiiagHoe M MHUPOBO33pPEHUECKOE 3HAUEHHUE
ACTPOHOMHH.

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

Conneunas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMMa «CHEKTPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
IoCJIe0BaTeNbHOCTH. BHyTpeHHee crpoeHne 3BE3n. CoOBpeMEHHBIE MPEACTABICHHUS O
IIPOUCXOXKAECHNUHU U 3BotoLuu CoslHLA U 3BE3]1. DTalnbl XKU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tunel
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. PazGeranue ramaktuk. Teopus
Bonbioro B3psiBa. PenukToBoe u3inydeHue.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npodaemMbl aCTpOHOMHUH.

Yyenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIPEJICIICHUS MOJI0KEHHsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmronenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
THYECKOH cdepax MeATETbHOCTH YeNoBEeKa, pojib M MecTo (U3UKM M acCTPOHOMHH B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopur B (HOPMHPOBAHUU
MpEJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpPa B 001LEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcs € Y4ETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusl, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTapHBIX (DYyHKIIMIA,
MPU3HAKU TI0JI00MS TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: s>nexrpuyeckue SBIEHUS B KUBOM mHpupoje, KojeOaTenbHbIe IBM)KEHUS B
KUBOW MpUPOJE, ONTHUYECKHE SBJICHHS B JKUBOM Npupoje, AeHCTBUE paJvallud Ha >KUBbHIE
OpraHU3MBlI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyH, (poTochEMKA 3eMHOM
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUU DIEKTpOIEpeiad, T€HEPATOp MEPEMEHHOT0 TOKa, 3JIEKTPOBUTATEb,
UHAYKIMOHHAsT TeYb, pajap, paJuoNpHEMHUK, TeJIeBH30p, aHTeHHa, TeiedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAsl OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenune yuebHOro mpeamera «®dusmuka» Ha ypoBHE cpeaHero oOmiero odpa3zoBaHuUs
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPECAMCTHBIX 06paSOBaT€HBHBIX PC3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOCHMs ydeOHoro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
NO3ULKMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, IO3UTHBHBIX BHYTPEHHMX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
pacuMpeHre *XU3HEHHOTO OIbITa U ONbITa JESITEIbHOCTH B IPOLIECCE PeaTu3allii OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHcKoOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM IMO3ULMU  OO0YyYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIIEUEIOBEUYECKAX T'YMAHHCTHYECKUX U JEMOKPATUYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECaX TPaXKTaHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHME B3aUMOJEUCTBOBATh C COLMAJIBHBIMH HHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKLIMSAMU 1 Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

LICHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHUXKEHUSM POCCUICKUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHMUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUUYECKOE OTHOUIEHHE K MHUPY, BKIIIOUasl 3CTETUKY Hay4HOTO TBOPYECTBA, MPUCYLIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEC K pa3IMuHbiM chepam NpopecCHOHATbHOW JEsITeNIbHOCTH, B TOM 4HCIIE
CBSI3aHHBIM C (U3UKOW M TEXHUKOW, YMEHHME COBEpIIaThb OCO3HAHHBIA BbIOOp Oyaymeit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHUIO M CaMOOOpa30BaHMIO B 00JacTu (hU3MKM Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHE TIJIOOAJBFHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeM;

IJIJAHUPOBAHUE W OCYIIECTBICHUE JIEWCTBUI B OKPYKAKOIIEW Cpele Ha OCHOBE 3HAHMS
L[eJIed yCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

paclIupeHHe OIbITa JIeATEIbHOCTH HKOJOTMYECKOM HampaBI€HHOCTH Ha OCHOBE
UMEIoIUXcs 3HaHU 1o (usuke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:



c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jloruveckue aeiicTBus:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIIbHOCTH, 3a1aBATh ITAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEIM,
OIICHUBATh PUCKHU IMOCIIEACTBUI JACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBIIOJIHATH pabOTy B YCIOBHSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BJIQ/IeTh HAYYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU W MeToAamH (pu3mdeckoi
HAYKU;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKON U MPOEKTHON AESITeTbHOCTH B 00JacTu
(GU3HKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY IMOMCKY METOJIOB PEIICHUS 3a]1a4
buznUeCcKOro coaepxKaHus, MPUMEHEHHUIO Pa3IUYHBIX METO/I0B TO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIBHOCTH MO TOJIYYCHHIO HOBOTO 3HAHHS, €ro HHTEPIpETallUH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpPH
CO3JJaHUU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh MPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyallM3UpOBaTh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOIUTh apryMEHTHI JUIsl JO0Ka3aTeIbCTBa CBOMX YTBEP)KICHHM,
3a/1aBaTh NapaMETPbl U KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (POpPMYyIHUPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BATEIHHOM ACSTEIBHOCTU, B
TOM YHUCIIE TIPH U3yYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NEPEHOCUTH 3HaHUS N0 (PU3MKE B MPAKTHUUYECKYIO 001aCTh KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATHBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMU TMOJy4deHUs WHMOpMAIMU (GU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HbIX THIIOB, CaMOCTOSITEIbBHO OCYUIECTBJIATh IIOMCK, AaHAJIW3, CHUCTEMATHU3alUI0 U
WHTEPIPETAH0 HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MPEICTABICHHS;

OIICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

WCIIOJIB30BaTh CpPENCTBA HWH()OPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJOTHH B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3AlMOHHBIX 33Ja4 C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHNS, TTPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE30MMacCHOCTH;



CO3/1aBaTh TEKCThl (U3UYECKOTO COACp)KaHUS B pa3IMyHbIX (opmatax ¢ yuérom
Ha3Ha4YCHWs HMHQPOPMAIMK W IEJICBOM  ayJUTOpUH, BHIOWpas ONTUMAIbHYIO (opMy
MMpEaACTaBJICHUA U BU3yaJIU3alluH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUS:

OCYILECTBIIAThH OOILEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHO IEATEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYAIMi U CMATYATh KOH(DIUKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

IIOHUMAaTh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U UHUBHUyaIbHON paboThI;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBHI C yuyéTOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIU COBMECTHOM JEATECIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBHUH, PAaclpenciATh pPOJId C Y4ETOM
MHEHHH yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIAATh TO3UTUBHOE CTPAaTETMYECKOE IIOBEIEHUE B paA3JIUYHBIX CUTyalusXx,
IPOSIBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranu3anus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IMMO3HABATEIBHYIO AEATENIBHOCTH B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (hOPMYIIMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEIIbHO COCTABJIATH TUIAH PEHICHHUS PAcUETHBIX M KAYSCTBCHHBIX 3a/ad, TUTaH
BBIMIOJTHEHUS] TMPAKTUYECKO paboThl ¢ Y4ETOM UMEIOUIMXCS PECypCcoOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;
pacHmpsATh paMKH YI€OHOTO MPEMETa Ha OCHOBE JIMYHBIX TPEIIOUTCHHIA,
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHwue;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO JPYAUIMH B 00JacTU (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KYIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHATBHBIH HHTEJJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCUTh KOPPEKTUBBI B AESITEIHHOCTH, OLIEHHWBATH
COOTBETCTBHUE PE3YIHTATOB IIETISIM;
BJIa/IeTh HaBBIKAMH MMO3HABATENBHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
U MBICJIMTEILHBIX TIPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
UCIIONIb30BaTh PUEMBI peICKCHH JIJIS OLIEHKHU CUTYaIlid, BBIOOpA BEPHOTO PELICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS TT0 UX CHIDKEHUIO;
MPUHUMATH MOTHBBI U ApTYMEHTBI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB IEATEIbHOCTH;
MIPUHUMATH Ce0sl, TOHMMasi CBOM HEJIOCTATKHU M JIOCTOMHCTRA;
MPUHUMATH MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;
pHU3HABaTh CBOE MIPABO M MIPABO JAPYTUX HA OIIHOKH.
B npotiecce nqocTuxkeHMs TMYHOCTHBIX PE3yIbTATOB OCBOCHHSI IIPOTPAMMBI TTO PU3UKE IS
YPOBHsI CpefHEro o0Iero o0pa3oBaHus y O0yUYaIOIIMXCS COBEPIICHCTBYETCS IMOIMOHAIBHBIN
WHTEJJIEKT, MPEANOoIaralonuii ChopMUPOBAHHOCTD:



CaMOCO3HaHUsI, BKIIIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHHE,
BHJICTh HAIPABJICHUS Pa3BUTHsI COOCTBEHHOM SMOITMOHAIBHOM cepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEryJIMpPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOIIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJanTHPOBAaThCS K SMOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAIOIIEH CTpEMIICHHE K JOCTIDKECHHIO IENTd U yCIexy,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC I[eﬁCTBOBaTB HCXO0OA N3 CBOUX BOSMO)KHOCTCI‘/JI;

OMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TIOHUMATh AMOIMOHAILHOE COCTOSHUE IPYTHUX,
YUYUTBIBATH €TI0 MIPHU OCYIICCTBJICHUU O6H_I€HI/ISI, CHOCO6HOCTB K COYYBCTBHIO U COIICPCIKUBAHUTO,

COLIMAIBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPaWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 10 Kj1acce npeaMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA TMPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
HAay4yHOW KapTHHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TE€XHOJOIHH, B IPAKTHYECKOHN
JNeITEeIILHOCTH JIFOACH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJEIU
CTPOEHMS Ta30B, )KMIKOCTEH M TBEPABIX TE€J, TOUCYHBINA DJICKTPUYECKHUM 3apsA] IPU PELIECHUU
du3nUecKux 3a1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BELIECTBAa M 3JIEKTPOJUHAMHKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHHOE JBM)KEHHE, CBOOOJHOE NaJieHUe Tell,
JIBKCHHE 110 OKPYXHOCTH, WHEpIHWs, B3auMojcicTeue ten, auddysus, OpOyHOBCKOE
JIBIDKEHUE, CTPOCHUE XKUJIKOCTeW M TBEPIBIX Tesl, U3MEHEHHEe 00BbEMa Ten NpH HarpeBaHUU
(oxJ1aXx/1eHNHN), TEMJIOBOE PaBHOBECHE, NCIIApEHNE, KOHIEHCAUs, IJIaBJIeHHE, KpUCTAILIIN3aIus,
KHUIIEHUE, BJIAKHOCTH BO3/lyXa, NOBBILICHWE JABJICHMs ra3a IIPU €ro HAarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapamMeTpamMH COCTOSIHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MUECKHE BEIUYMHBI: KOOpAMHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CHJla, UMIIYJIbC Tella, KHHETUYeCcKas
SHEprusi, NOTEHLMalbHAs DSHEPIus, MeXaHHueckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
OMUCAaHUM TPABWJIBHO TPAKTOBaThb (U3UUECKUN CMBICH MCIOJIB3YEMbIX BEIMYUH, MX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTrUMH BEJIMUYUHAMH,

ONKCHIBATh HU3YYEHHBbIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nueckue BENWYMHBL: JIaBJICHHE Ta3za, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaJpaTHYHas CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, Kod(pQHUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHUI CMBICI UCIIOJIb3YEMbIX BEJTUUMH,
uX OOO3HAYeHMS M EIUHMIBL, HAXOAUTh (OPMYIbI, CBSA3BIBAIOIIME JAHHYIO (DU3UYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCTONB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MoJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PA3sHOCTh IOTEHLMAIOB; IPU OINHCAHUU IPaBUIIBHO
TPaKTOBaThb (PU3WYECKUI CMBICI HCIOJNb3YEMbIX BEJIWYHH, WX OOO3HAUYEHUS U EIUHMIIBI;
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BETHUYUHAMU;



aHaAM3UPOBaTh (PU3MUECKUE IMPOLECCHl U SBJICHUS, UCMONB3ys (PU3MYECKHE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHeHUs
MEXAHUYECKOM dHEPruu, 3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CUJI, TIPUHIUIT
paBHOIIPaBUsI MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHUS
BELIECTBA, I'Aa30BbIE 3aKOHBI, CBS3b CPEIHENH KHUHETUYECKOW 3HEPrHMU TEIUIOBOTO JIBHIKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIepaTypoi, NEepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mMpu 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4eCcKoe BBIPAXKEHHUE U YCIIOBUS (IpaHMIIbI, 00JacTH) NIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nyaTh yCiaoBUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBINOJIHATh SKCIIEPUMEHTHI IO HCCIICAOBAHHUIO (DU3MUYECKUX SBICHUH U TIPOLIECCOB C
UCIOJIb30BAaHUEM INPAMBIX M  KOCBEHHBIX H3MEpPEHUH, I@pu 3TOM  (HOpPMYIHPOBATH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, INPH 3TOM
BbIOMpPATh ONTHUMAJIBHBIM CIIOCOO H3MEPEHUs M HCIHOJb30BATH HM3BECTHBIE METObl OLEHKH
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCUMOCTU MEXIY (U3MYECKUMHM BEJIMYMHAMM C HUCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, IMpH OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yNIbTaThl
HOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BHUJE TaOaMIl U rpadUKOB, J1€1aTh BBIBObI
10 pe3yJibTaTaM UCCIIEI0BaHUS;

coOuoiaTh IMpaBuia 0€30MacHOro TpyJda NpU MPOBEICHUM HCCIENIOBAaHMM B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENLCKOM M IMPOEKTHOW JESATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaTopHOro 000pyJOBAHUS;

pemarh pacu€THblE 3aJayd C SIBHO 3aJaHHOM (PU3MYECKON MOJENblo, MCIONb3ys
¢du3nyeckre 3aKOHbl M NPUHIUIbBI, HA OCHOBE aHAJIM3a YCIOBMS 337a4l BIOUpPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKUE BEIWYMHBI M (POPMYIBI, HEOOXOIMMBIE Ui €€ pEelIeHHS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3nYecKoi BEIMUHHBI,

pemath KauyecTBEHHbIE 3aJauM: BBICTPAaWBATH JIOTMYECKH HEMPOTUBOPEUUBYIO ILIETIOUKY
paccyXKIeHU C ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3NUYECKHE SBICHMUS;

UCIOJIb30BaTh NPU PELIEHUH Y4eOHBIX 3ajjad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUM Ul TIOUCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJTy4aeMylo HHPOPMALIUIO;

IPUBOJUTH NMPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BAaTh TEOPETHYECKHE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPH 0OpallleHUH ¢ TPUOOpaMHU U TEXHUUYECKUMH YCTPOUCTBAMM, IS
COXpaHEHHUsI 3/10pOBbs U COOIIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEACHMS B OKpY Kalollel cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIeH, IUIAHUPOBATh padoTy
IpyNNbl, palMOHAIbHO pacHpeneNsTh OOS3aHHOCTH W IUJIAHUPOBATh JESATENBHOCTH B
HECTAHJAPTHBIX CUTYalUsX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXKI0TO M3 YYaCTHUKOB T'PYIIIBI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K konmy oOyuenust B 11 Ki1acce npeaMeTHbIe pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb chOPMHUPOBAHHOCTH y O0YUAIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PAa3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPAKTUYECKOU
NeSITeIbHOCTH JII0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHUHBI MUPA;

YUUTHIBaTh TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3HUECKUX MOJAENei: TOoYeUHBIN
NIEKTPUYECKUIN 3apsil, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SJEpHAs MOJEIb aTOMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/Jpa MPH pelieHnn GU3NYECKUX 3a/1ay;



pacro3HaBath (pU3MYEcKHe SBICHUS (TPOIECCH) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
JNEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: dJEKTpUYECKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JECHCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIHS, JACWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM U JIBIKYIIUHCA 3apsj,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTPaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJNSIpU3ALUS CBETa, JUCIEpCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekT), CBETOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJ0pO/la, €CTECTBEHHAsl U ICKYCCTBEHHAs PaInOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: JJIEKTPUUECKUM 3apsia, CHia TOKa, JIIEKTPHUYECKOE
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHHE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIIAs CHUIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Awmmepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MAarHUTHOrO MOJeH, MepuoJ M YacTtoTa KojeOaHul B
K0JIeOaTeIbHOM KOHTYpE, 3apsi/l U CHja TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKAas Cuila JMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIIOB3yEMbIX BEIIMYMH, WX OOO3HAYCHWS U CIUHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3UUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YacTOTa CBETAa, DHEPrus U
UMIyNbC (OTOHA, TEPHOJ IMOoJIypaclajza, SHEPTus CBSI3M AaTOMHBIX sIEp, HpPU ONMUCAHUU
MPAaBUJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
SIMHMIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONINC TAaHHYIO (DU3MYECKYIO BEIMYUHY C JIPYTUMH
BEJIMUYMHAMU, BBIYUCIATH 3HAUY€HUE (PU3NYECKON BETUUHHBI;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SBICHUS, MCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHLIMIIBE: 3akoH OMa, 3aKOHBI TOCTEAOBAaTENbHOTO U MAPAICIBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JICKTPOMAarHUTHOM  WHIYKLIMH, 3aKOH
NPSIMOJIMHEHHOTO PacpOCTPaHEHHUsI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHME OWHIITeHHa 111 Qorodrddexra, 3aKOH COXPaHEHUsS] HHEPTUU, 3aKOH
COXpPAaHEHHUsSI MMIYJbCa, 3aKOH COXPAHEHUsI DIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHcla, MOCTyJaThl bopa, 3aKOH pajMoaKkTUBHOTO pacnajaa, MpH 3TOM pa3inydarh
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €0 MAaTeMaTH4YeCKOe BBIPAKEHHE W YCIOBUSA (TpPaHMIIBI,
00acTi) IPUMEHUMOCTH;

OTIpE/IeNIATh HAIpaBJIICHWE BEKTOpAa MHIYKIIMM MArHUTHOTO TOJSi MPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOMTH M OIMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€PKaJioM, TOHKOH JIMH30M;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HU3MEpPEHHWil: Tmpu dSToM  (HOpMyIHpOBaTh
npoOnemMy/3ajady W TUIOTE3y Y4eOHOro OSKCIEepUMEHTa, COoOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TIPSIMbIE M KOCBEHHBIE H3MEpPEHHUs (U3UYECKUX BEIUYUH, TPHU STOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS W HCIOJNb30BaTh W3BECTHBIE METOIBl OIICHKU
MOTPENIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH C UCTIONB30BaHUEM MPSIMBIX H3MEPECHU:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
bu3MYeCKUX BENWYMH B BHAE TaOMUI] M TpauKOB, [elaTh BBIBOABI IO pe3yiabTaTam
HCCJIEJIOBAHMUS,

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENIbCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOpHOTO 000pyIOBaHUS;



pemiatb pacyéTHble 3aJauyd C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbI0, HUCHOIb3Ys
(u3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOMpPATh (PU3HUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTh MOJIyYCHHOI'O 3HAa4€HUs! (PU3MUECKON BETUYMHBI;

pelarb KayeCTBEHHbIE 3aJa4yM: BBICTPAMBATh JIOTMYECKU HEIPOTHUBOPEYMBYIO LENOYKY
paccyKIeHUI C OIIOPOi Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SABICHMUS;

UCTOJB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMH U IPEICTaBICHUs y4yeOHOH u
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, NOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh [10JIy4aeMy0 HH(POPMALUIO;

OOBSICHATH MIPUHIHUIIBI IEHCTBHUS MAIIKH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, PA3IUYATh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIb30BaTh TEOPETHUYECKUE 3HAaHWA 1O (U3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHus 6€30MaCHOCTH MIPHU OOpALIEHUHU C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJCHUS HOPM IKOJIOTHUYECKOT0 ITOBEICHUS B OKPYXKAIOLLIEH cpelie;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX pOJieH, JIaHNPOBaTh paboTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOS3aHHOCTH W  IUIAHUPOBATh JICATENIHOCTH B
HECTaHJAPTHBIX CUTYaLMUsX, aJeKBaTHO OLICHMBATh BKJIAJ KaXKIOTO M3 yYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpUBaeMOM IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounvecTBO 4acoB JJIeKTPOHHbIE
. HanmeHnoBaHMe pa3ae/ioB U TeM (uu¢posBbie)
Ne i/l OpOrpaMMbE Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 06pA30BATENBHBIE
padoThI padoTsbI pecypesI
Paznen 1. PDU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 bubmorexa LIOK
' https://m.edso0.ru/7f41bf72
Htoro no paznemny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Jumanika 8 . https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE ) 1 https://m.eds00.ru/7f41bf72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuotexa [JOK
' TEOpHH https://m.edsoo0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TCPMOZHHAMHKH 10 . https://m.edsoo0.ru/7f41bf72
33 ArperatHble COCTOSIHHS BEIIECTBA. 6 1 bubnnorexka [JOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 25
Pa3nen 4. JIEKTPOJAUNHAMUKA
4.1 DNeKTpOoCTaTUKa 10 1 bubnuoreka [JOK



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

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

[TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B

bu6mmoreka [IOK

4.2 Pa3IUYHBIX Cpelax 12 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
[NPOT'PAMME
11 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
. HaumeHoBaHue pa3ie/ioB U TeM (uudposBbie)
Ne i/ ——— Beero Kognponbm)le HpﬁaKanecmle 0BpA30BATETBHBIE
padoTbI padoThI pecypebi
Paznea 1. JIEKTPOJAMHAMUKA
11 MaruauTtHoe nosie. DIeKTpOMarHuTHasI 11 1 3 bubnnorexka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Paznea 2. KOJIEBAHUSA 1 BOJIHbBI
21 MexaHn4yecKkHe U 3JIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' KoJie0aHus https://m.edsoo.ru/7f41c97c
29 MexaHn4YeCKHe U DJIEKTPOMAarHUTHbBIE 5 1 bubnuorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Ok 10 2 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 24

Pazgen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

3.1

OCHOBBI CIEUATIBHON TEOpUH

4

1

bu6mmorexa [JOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazueny 4
Pa3zgen 4. KBAHTOBAS ®PU3UKA
. bubnmoreka [JOK
4.1 IeEMEHTHI KBAHTOBOU OIITHUKHU 6 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE A/IpO 6 https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 16

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 6 ﬁggi?ﬁgi%i&?{fﬂ f41c97¢
Hroro mo pazueny 6
Pa3znea 6. OBOBIIAIOHIEE TIOBTOPEHUE

61 OfoSumaomee nostoperre 4 Pipsim edson TUTF4167c
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
KonuyecTBo yacoB Jlara DJIeKTpoHHbIe U pPOBbIE
Nen/m Tema ypoka Beero Konrpoabusie IIpakruueckue S oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecypcbl
Paszpen 1. PUZUKA U METOAbI HAYYHOI'O IIO3HAHUSA — 2 u.
) Hayamoe weronts oo ) BuGmorera LIOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILIEro MUpa
Ponb 1 mecTo usuku B
2 (hopMHUPOBaHUH COBPEMEHHOM 1 bubnuorexa [JOK
HAYYHOU KapTHHBI MHUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU EATETbHOCTH JIIOICH
Paznen 2. MEXAHUKA — 18 4.
Mexanuyeckoe ABUKEHHE.
3 OTHOCUTENHHOCTh MEXaHUUYECKOTO 1 bubnuoteka [JOK
nekenus. [lepemernenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PaBHOMeEpHOE npsMONIMHENHOE 1 bubnnoreka [JOK
JBUKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPAMOIMHEHHOE 1 bubnuoreka [IOK
JBUKECHHE https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majieHre. Y CKopeHue 1 bubnmuotexa [JOK
CBOOOIHOTO MaJeHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneitn BIDKCHHE.
7 I[I];I/I)KOCJ;I-II/IeeMa’l(“):pJII/IaHLIfOﬁ eTquI/I 1o 1 bubmorexa HOK
https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[TpuHIUTT OTHOCUTENBHOCTH BuGmuotexa LIOK
8 lanunes. MHepunanbHble CUCTEMBI 1 httos://m.ed IFf0c3be8
o ps://m.edsoo.ru cobe
otcyeTta. [lepBbiii 3akoH HproToHa
9 Macca Tena. Cuna. [IpuHnmn 1 bubmuoreka [JOK



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

Cynepno3uuuu cui. Bropoii 3akox
HproTona 11 MaTepuaibHOM TOYKU

https://m.edsoo.ru/ff0c3be8

10 Tpernii 3akoH HproTOHA 1U11 bubmumoreka [IOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8

o | e mrens Cis Bunionsa LOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Jlaboparopras pabora
«HccnenoBanue 3aBUCUMOCTH CUJT

13 VIPYTOCTH, BOSHHKAIOIIHNX B
MpYXUHE U PE3UHOBOM 00pasiie, OT
ux aeGopmanum.

Cuna tpenus. Koapduunent

14 TpeHus. Cuiia COpOTUBIIEHUS IPU bubnnoreka [JOK
IBHKEHUU TEJIA B KUIKOCTHA WU https://m.edsoo0.ru/ff0c3f76
rase
[ToctynaTenbHoe U BpalaTeabHOE

15 JIBUKEHHE a0COTIOTHO TBEPAOTO bu6mmoreka [JOK
tena. MomeHT cuitbl. [11edo cuibl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECHs TBEPAOIO TeNA
NMnynsc MmaTepralbHONM TOYKH,

16 CHUCTEMbI MaTEPUAIbHBIX TOYEK. bubnmuotexa [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEeHUs https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE BHYKEHHE
Pa6ota u MOLTHOCTD CHUITBI.

17 Kunernueckas sHeprust bubnuoreka [IOK
MarepuaibHON Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUH KWHETUYECKOW IHEPTUU
[TorenmanpHas 3HEPTHS. BuGmuorexa IJOK

18 [ToTentmanpHas SHEPTUS YIIPYTO

neGopMUPOBaHHON NPYKUHBI.

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

19

IloreHunanpHas 3HEprus rtena
BOJIM3M IOBEPXHOCTH 3eMITU

IloTenumanbHEIC U
HEMOTEeHIMaIbHbIe CHIIBI. CBS3b
paboThl HEMOTCHIIUATBHBIX CHJI C
W3MECHCHUEM MEXaHUYCCKOM
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHHUs MEXaHWYECKOW IHEPTUH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

20

KonTponbhas pabota mo teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpAHEHUs B MEXAHUKE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4h74

Pazpea 3.

MOJIEKYJIAPHAA ®PU3UKA U TEPMOJAUHAMMUKA — 25 4.

21

22

23

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopuu. BpoyHOBCKOE ABUKEHUE.

Hudbdy3us

Xapakrep ABUKECHUS U
B3alMOJJEUCTBHS YaCTUI] BEIIECTBA.
Mogenu cTpoeHus ra3os,
KUJIKOCTEN U TBEPJBIX TEIl

Macca monekyn. Konnuecto
BemlectBa. [locTostHHas ABoraapo

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

24

TemuoBoe paBHOBECHE.
Temneparypa u e€ uzmepeHue.
[lIxana remneparyp Llenscus

25

26

WUneansusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcoiroTHas TeMIiepaTypa Kak Mepa
CpeaHel KHHETUYECKON dHEPTUU
JBH>KEHUS MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Knaneiipona

bubnmoreka [JOK
https://m.edsoo.ru/ffOc4fde

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3axon [lampToHa. ['a30BbIe 3aKOHBI



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JlaGopaTopHas paboTta
«OmnpeneneHre Maccol BO31yxa B
KJIACCHOW KOMHATe Ha OCHOBE

28 . N
U3MepeHuit 00bEMa KOMHATBI,

JABJICHUS U TeMIIepaTyphl BO3lyXa B
HEW»

29 N3onponeccel B uaCAIBHOM ra3e u bubmumoreka [IOK
uX rpa)uueckoe MpeaCTaBICHHE https://m.edsoo.ru/ff0c570e
BuyTpennss sneprus
TEPMOJTUHAMUYCCKON CUCTEMBI U

30 crroco0nI e€ n3MeHeHus. KoanuectBo bubmuorexa [JOK
TEIUIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUsl OJHOATOMHOTO UJCAIbHOTO
rasa

31 Bunsl Tennonepenaun bubmuorexa LJOK

https://m.edsoo.ru/ff0c5¢c36
VY aenbHas TEIIOEMKOCTH BEIIECTBA.

32 KonnuecTBo TemoTs! npu bubnnoreka [JOK
Teruonepenavye. AnuadaTHbIN https://m.edsoo.ru/ff0c5c36
pouecc
I1epBbIil 3aKOH TEPMOAVHAMUKHU U bubnuoreka [IOK

33 )
ero MpUMEHEHHE K H30MpoIieccam https://m.edsoo.ru/ff0c5efc
H TUMOCTB 1T B B

34 r[pelfl)gcl))ﬂae B;)(():poﬁ I3)2113(()31({:00 bubmorexa HOK

' https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKH

35 [Tpunun nevictBus u KI1/] bu6mmorexa [IOK
TETJIOBON MAIIUHBI https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KII/{

37 DKosorunyeckue mpoodaemMbl
TETIOPHEPTETHKH

38 O6o06maromuit ypok bubnmoreka [JOK

«Monexkymnsipaas ¢pusrka. OCHOBBI

https://m.edso0.ru/ff0c6938



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

TEPMOIAUHAMUKHN)>

KonTponbhas pabota no teme

bu6mmoreka [IOK
39 «Monekynspaas ¢puzuka. OCHOBBI https://m.eds00.ru/ff0c6a50
TEPMOTUHAMHUKI»
40 [TapooGpa3oBanue U KOHIEHCAITHS. bu6mmoreka [IOK
HcnapeHue u KumeHue https://m.edso0.ru/ff0c63b6
g | e B LK
nap AyXa. = https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucramimueckue u
o | g e g B 10K
P - AU https://m.edsoo.ru/ff0c65f0
kpucTtaisl. COBpeMEHHbBIE
MaTepuabl
o | S Bumore 110K
A : https://m.edso0.ru/ff0c6708
Cybnumarus
bu6nmoreka [JOK
44 VPpaBHEHHUE TeMI0BOTo dananca https:/m.edso0.ru/ff0c6820
KonTponbhas padbota no teme
45 "ArperaTHbl€ COCTOSIHUSI BELLIECTBA.
da3oBble nepexo bl
Paznen 4. 9JIEKTPOIUHAMMUKA — 22 u.
| oo St Buorsa 10K
AL a p https://m.edsoo.ru/ffOc6bce
3apsIoB
g | e meepm B 10K
YHPOBOATMKH. https://m.edsoo.ru/ffOc6bce
COXPAHEHHUS IIEKTPUUYECKOTO 3apsia
B3aumonericteue 3apANIOB. 3aKoH } BuGmmotexa LIOK
48 Kynona. To4edHbIH AIEKTPUIECKUT

3apsig

https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

49

50

51

52

Hanpsisk€HHOCTB AJIEKTPUYECKOro
nosist. [lpuHnun cynepno3unuu
AJIEKTPUYECKUX MoJe. JInnun
HaNPsHKEHHOCTH

Pabota cuit 2IeKTpOoCTaTHIECKOTO
nojs. [lorennuan. PazHocts
MMOTEHIMAJIOB

[IpoBOAHMKYN U AUDIIEKTPUKHU B
3JEKTPOCTATUYECKOM II0JIE.
JusnexTpudeckasi IpOHUIIAEMOCTh

OnektpoémkocTh. Konaencarop

bubmuorexa [JOK
https://m.edsoo.ru/ffOc6df2

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6f00

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7018

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7126

53

ONEKTPOEMKOCTH INIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsHKEHHOI0 KOHJIeHcaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

Jlaboparopnast padota "U3mepenue
NEKTPOEMKOCTH KOHJeHcaTopa"

55

[IpuHIMIT NENCTBUS U IPUMEHEHNE
KOHJIEHCATOPOB, KOMMMPOBATHLHOTO
amnmnapara, CTpyHHOro npuHTepa.
DnexTpocTaTHyecKas 3aluTa.
3a3emIieHne AIIeKTPOPrUOOPOB

56

DNEeKTPUYECKUM TOK, YCIOBUS €T0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hampsixenue.
ConporuBnenne. 3akon Oma Jist
ydacTka Ienu

57

[TocnenoBarenpHOE, TapaUIETBLHOE,
CMEIIaHHOE COCTMHEHHE
poBOoAHKUKOB. JlabopaTtopHas
pabora «3yyeHne cMenmanHoro
COCJTUHEHUS PE3UCTOPOB)

0.5

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

58

PaGora 1 MoLIHOCTE

bubmuorexa [JOK



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

59

60

ANEKTPUYECKOTO TOKA. 3aKOH
Jlxoyns-JleHna

3axoH OMa 11 IOJIHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3aMbikanue. JJaboparopHas pabora
«3mepenue IJIC ucTouHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS

DneKTpOHHas IPOBOJAUMOCTD
TBEPJIBIX METAIJIOB. 3aBUCUMOCTh
COIPOTHBIICHUS] METAJIJIOB OT
Temnepatypbl. CBepXIpOBOAUMOCTh

0.5

https://m.edsoo.ru/ff0c7838

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

61

62

ONEKTPUYECKHUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

[TonynipoBoiHUKH, NX COOCTBEHHAs
U IIPUMECHAs IPOBOJAUMOCTb.
CaoiicTBa p—Nn-niepexoa.
[TomynpoBOIHUKOBBIE TPUOOPEI

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

63

DNeKTpUUECKUN TOK B pacTBOpPax U
pacraBax 3JIeKTPOJIUTOB.
DNeKTPONUTHIECKas TUCCOALIHS.
OnexTponuns

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

64

65

DNEeKTpUYECKH TOK B raszax.
CaMoCTOSITEeNEHBIA 1
HECaMOCTOSITEIbHBIA pa3ps/l.
Momnuawns. [1na3zma

DnexTpuueckue nprudopsl U
YCTPOICTBA U X MPAKTUUIECKOE
npuMeHeHne. [IpaBuna TeXHUKH
6e30macHOCTH

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

bubnmoreka [JOK
https://m.edsoo.ru/ff0c86fc

66

O6o0maromuit ypox
«DNEKTPOAMHAMUKAY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be

67

Kontponbnas paboTa mo teme
«Qnekrpocraruka. [locTossHHbBIN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

3JIEKTpUYECKU TOK. Toku B
Pa3IMYHBIX Cpeaax»

PE3EPB -1 u.

PesepBHeIit ypok. O600IIaromuii

bubmuoreka [JOK

68 ypok 1o teMam 10 kiacca 1 https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
[TPOIT'PAMME
11 KIIACC
KosmmmuecTBo yacos Jlara JJIeKTpOHHbIe HH(poBbIE
Ne i/ Tema ypoka Beero Konrpoabnsie IIpakruyeckue — oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecypcsl
Paszpen 1. JIEKTPOJANHAMMUKA - 11 u.
[TocTostTHHBIE MATHUTHI M KX
1 B3anMOEHCTBHE. MarHuTHOE MOJIE. 1 bubmmoteka IIOK
BekTop MarHuTHOM MHIYKIINH. https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKIWN
MarauTHoO€e 1oJie MPOBOIHUKA C
5 ToKOM. OnbIT Opcrena. 1 bubmuoreka [IOK
B3anmoelicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
3 dlsyaenme vammmoro 1o ) ) Bubmiorexs LIOK
i https://m.edsoo.ru/ff0c98fe
KaTYIIKHA C TOKOM»
JlelicTBME MAarHUTHOTO TOJIS Ha
, | Ememmommo Cumpus | 1 BuGniorss LOK
patopHas pabora 72 https://m.edsoo.ru/ff0c9ac0
«Hccnenosanue neucTBUA
MIOCTOSIHHOT'O MarHuTa Ha paMKy C



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

TOKOM»

10

11

JleficTBMe MarHuTHOTO MOJIS Ha

JBUKYUTYIOCS 3apSyKEHHYIO YaCTHILY.

Cwita Jlopenma. PaGoTa cutbl
Jlopenua

DINIeKTpOMarHuTHasE MHYKITHUSI.
IToTok BeKTOpa MAarHUTHOM
unaykiuu. JJ1C uaayknun. 3akoH
AIEKTPOMArHUTHOW UHYKITHH
®dapanes

JlaGopaTtopnast pabota Ne 3
«HccnenoBanue sIBICHHS
AJIIEKTPOMATHUTHON UHAYKITUN

NuaykTuBHOCTB. SIBIEHUE
camonnykuuu. J1C
CaMOMHIYKIIUU. DHEPrust
MarHMTHOT'O TIOJIS1 KaTYIIKH C TOKOM.
DIIEKTPOMarHUTHOE TOJIe

TexHu4eckue ycTpoiucTBa U ux
IIPUMEHEHUE: TOCTOSIHHbIE MarHUTHI,
JJIEKTPOMarHuTHI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIN
AJIEMEHTApHBIX YaCTHII,
UHAYKIIMOHHAS TeyYb
O6o06maromuii ypok «MarautHoe
noJie. JJIEeKTpOMarHuTHas
UHIYKIHSI

KonTponbhas pabota no teme
«MarHurtHoe 1oe.
ONEeKTPOMarHUTHAsI HHIYKIIHSI»

Paznes 2. KOJIEBAHUSA U BOJIHBI -24 4.

bubnunorexa LIOK
https://m.edsoo.ru/ff0c9df4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cal50

bubmmoteka IIOK
https://m.edsoo.ru/ff0ca600

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcab82

bubmuoreka [{OK
https://m.edsoo.ru/ff0cad58

12

CB00OOHBIE MEXAaHUYECKHE
Kosiebanus. ['apMoHMUYecKue

but6mmoreka [IOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

KoJsicOaHus. Y paBHEHHE
TapMOHUYECKHUX KOJICOaHUH.
[IpeBpaineHue 3HEPruu

13

JlaGopaTtopHnas padora Ne 4
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajblX KoleOaHu rpy3a Ha
HUTH OT JJUHBI HUTH U MacChI
rpy3a»

14

15

16

KonebaTenbHbIi KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
K0JIeOaHUs B MJ1€AJIbHOM
K0JIeOAaTEIbHOM KOHTYpE. AHAIOTHS
MEXy MEXaHUUECKUMH U
AJIEKTPOMAarHUTHBIMU KOJ€OaHUIMU

®opmyna Tomcona. 3akoH
COXpaHEHMsI SHEPTUU B UJCATbHOM
K0J1e0aTeIbHOM KOHTYpE

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BoIHyX/1eHHbIE
MeXaHUYeCKue KojaeOaHMsl.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMArHUTHbIE KOJIeOaHMs

bubnuoreka [IOK
https://m.edsoo.ru/ff0ch820

bubnuoreka [{OK
https://m.edsoo.ru/ffOcb9c4

bu6mmoteka IIOK
https://m.edsoo.ru/ffOcbhb86

17

[lepemennslii Tok. CHHYCOUIANbHBIN
MepEMEHHBIN TOK. MOITHOCTH
IIEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JIEUCTBYIOIIEE 3HAYECHUE CUIIbI TOKA
Y HaNpsOKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOchd34

18

Tpaucdopmarop. [Ipoussozactso,
nepegava u norpedieHue
AIIEKTPUYECKON SJHEPIUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUIECKOTIO
3BOHKA, F€HEPATOpa IEPEMEHHOTO

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

TOKa, JIMHUH OJICKTpoIepeaad

DKOJIOTUYECKUE PUCKU TTPU
IPOM3BOJICTBE IEKTPOIHEPTUH.

20 KynbsTypa ncnonp3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KU3HU
MexaHuuyeckue BOJIHBI, YCIOBHS
acrpoctpaneHnus. [lepuon.
21 gKO[f)OCTippaCHPOCTpaI:IerI}I u bubmorexa [OK
https://m.edsoo.ru/ff0cca54
JUTMHa BOJIHBL. 1lonepeunsie n
MIPOJIOJILHBIE BOJIHBI
29 3Byk. CkopocTb 3ByKa. [ poMKOCTh bubnuoreka [IOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
KTPOMAarHUTHBIC BOJIHBI, UX
23 ?;:ﬁci);a 1/211 CKopOCTGL. (])_JE[KaJiIa bubmorexa [IOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJTH
[TpuHIMIIBI paTHOCBSI3U U
24 TesneBuCHUs. Pa3BuTne cpeacts
cBsi3u. Panmonokanus
o5 Konrponbnas padora Ne 1 bubmuoreka [IOK
«Koebanust U BOJHBI» https://m.edsoo.ru/ff0cc6f8
IIpsimonrHENHOE pacpoOCTpaHEHHE
26 CBETa B OJJHOPOJHOM CpeEIE. bubnmnoreka [JOK
Todeunsblii HCTOYHHK cBeTa. JIydu https://m.edsoo.ru/ff0cd350
CBeTa
TpakeHUE CBETA. 3aKOHBI
27 oorg)ameeHH: cCBeeTa. I:;ocgpoeﬁne bubmorexa I[IOK
. https://m.edsoo.ru/ffOcd4e0
n300pakeHH B TUIOCKOM 3epKajie
[Ipenomnenue ceera. [TonHoe
28 BHYTpPEHHEE OTpa’KEeHUE. bu6muoreka [JOK

[IpenenbHbli yroma moaHoro
BHYTPEHHETO OTPa)KCHHUS

https://m.edsoo.ru/ffOcd7f6



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

JlaGopaTtopHnast pabota Ne 5

29 «M3mepeHne nokasarens BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0cd67a
MPEIOMIICHUS CTEKIIa»
JIunsel. [TocTpoenune n3o0pakeHuit B
30 nuH3e. DopMyIia TOHKOW JTMH3BL. BH6H_HOTeKa HOK
V BeICHIE THHALL https://m.edsoo.ru/ffOcddle
JlaGopaTtopHnas padota Ne 6
31 «HccnenoBanue cBOMCTB
M300paXKeHH B TMH3AX)
32 Hucnepcus ceera. CiioxxHbIA COCTaB
Oenoro cBera. L[Ber.
33 WnTepdepenmus cera. Judpakuus Bu6mmoteka [JOK
cera. JludpakiuonHas pemerka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. Bbu6mmotreka [JOK
[Monsipuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTuueckue MpudOPHI U yCTPOICTBa
35 U YCJIOBHS UX 0€3011acHOTO

IMPUMCHCHUA

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIbHOCTH — 4 4.

I'panuibl TPUMEHUMOCTH
KJIACCUYECKON MEXaHUKHU.

bu6mmoteka IIOK

36 [TocTynaTs! crienuanbHONU TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIBHOCTH

37 OO;II{{((:;;IG:T;J;;I;ZE; 3ameieHue bubmorexa HOK

i https://m.edsoo.ru/ff0cfad2

BPEMEHU H COKpAIIICHUE JITHHBI
DHeprus U UMIYJbC

38 pENATUBUCTCKOM YacTullbl. CBA3b bubnuotexa [JOK
MAacChI C SHEPTUEH U UMITYITHCOM. https://m.edsoo.ru/ffOcfc68
DHEPrusi MOKost

39 Kontponbnas padora Ne 2 «Onruka. bubnuoteka [JOK

OcHOBBI cIENIMAIBHOM TEOpUU

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

OTHOCUTCIIBHOCTH»

Paznesn 4. KBAHTOBAS ®PU3UKA - 16 4.

®otonbl. Dopmyina I1nanka.

bub6numoreka [IOK

40 DHeprusi ¥ UMITYJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEIOBAHUE BuGmuotexa LIOK
41 porospdexra. Ombrrot A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
o | S goreblor vpmiome BuGorra LOK
: https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» porodddexra
e MoBonemn, Komarooson AcioTs bummorera LIOK
: https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
MPAKTHIECKOE TIPUMEHEHUE:!
44
dboTorneMeHT, POTONATUHK,
CoJIHE4Has OaTapesi, CBETOUO]
45 Pemenne 3aga4 mo reme «JIEMEHTBI bubmmoteka IIOK
KBAaHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
| e Toon O B LOK
https://m.edsoo.ru/ff0d091a
yactull. [ImanerapHas Mojens atoma
bubnmorexa LIOK
47 Mocrynarei Bopa https://m.edsoo.ru/ffodOafa
Wznydenue u nornomexnue GOTOHOB
48 MIPH TIEPEXO0JI€ aTOMa C OJTHOTO but6mmoreka [IOK
YPOBHSI SHEpIUU Ha Ipyroil. Bussl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonxoBrle cBoiicTBa yacTHil. BoaHBI
49 ne bpoitns. Kopriyckynsipao- bubnunoreka LIOK

BOJIHOBOU Jyanu3M. CIIOHTaHHOE 1
BLIHy)KI[eHHOe H3nyquHe

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

51

OTKpBITHE PAANOAKTHBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPEJICIICHUIO COCTaBa
PAAOAKTUBHOI'O U3JIYYCHHUA

CeuiicTBa anbda-, 6era- 1 ramma-
u3nydyeHus. Bausaue
PaAMOAaKTUBHOCTH HA KUBBIC
OpTaHU3MBI

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

52

53

54

OTKpbITHE TPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. I'aMma-n3nydyenue

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SnepHblie peakuuu. AnepHbliid
peakrtop. [Ipo6iieMbl, TEPCIIEKTHBBI,
SKOJIOTUUYECKHE ACTIEKTHI SIACPHON
SHEPTEeTUKHU

DneMeHTapHbIe YacTullbl. OTKPHITHE
no3uTpoHa. MeTo 1kl HaOMIOICHUS U
PErUCTPaLUU SJIEMEHTAPHBIX
yactull. Kpyraeiii cron
«DyHaaMeHTaIbHbIE
B3anMoaercTBHA. EMMHCTBO
(bU3UYECKOI KapTUHBI MUPa»

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

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

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Pa3pea 5.

56

KonTtponbHas padora Ne 3 o teme
«KBanToBast pusuka»

SJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHA — 6 u.

Jrtarsl Pa3sBUTHUA aCTPOHOMUHU.
[IpuknanHoe 1 MEUPOBO33PEHYECKOE
3Ha4YE€HHE aCTPOHOMHH. Bun
3BE3aHOTO HEeOa. Co3Be3ausl, IpKue
3BE3/1bl, IUIAHETHI, UX BUJMMOE
nemkenne. ConHeyHas CUCTEMA

1

1



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

Comnune. ConHeuHast akTUBHOCTD.
Wcrounuk sneprun CosHua U 3BE3]1

3BE3/bI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI IIaBHOU
MOCJIeI0BAaTEIbHOCTH. BHYTpeHHEee
cTpoenue 3BE311. CoBpeMeHHbIe
MIPEICTABJICHUS O IPOUCXOKIACHUH U
sBomonu CoJHIa U 3BE3]

59

60

Mineunsiii [1yTe — Hama ['anaktuxa.
[Tonoxenue u aBmxenue ConHua B
lanaktuke. ['anaktuku. Y€pHbie
JBIPBI B IAPAX TAIAKTUK

Bcenennas. Pazberanue ramakTuk.
Teopust bonbIoro B3phIBa.
PenukroBoe uznyueHue.
MertaranakTtrka

61

Paznea S. OBOBIIAIOIIEE ITOBTOPEHHUE

Hepemiennsie npodiaembl
aCTPOHOMUHU

—4y,

62

Ob6o6maromuit ypok. Poib pusuxu n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COLUAIIBHOU U
ATUYECKOH chepax NesTeIbHOCTH
YelloBeKa

63

64

O6o6maromuii ypok. Pons u Mmecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

O6o06maromuii ypok. Posb
¢du3nueckoil Teopun B
(opMHpPOBAHNU MPEACTABIECHUHN O
¢du3nueckoil kKapTHHE MHUpa

65

Ob6o6maromuit ypok. Mecto




(bu3nvecKoil KapTUHBI MHpPa B
00111eM psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOIE

PE3EPB -3 u.
66 PesepBHBI ypok. MarHuTHOE 110JI€. 1
DNEKTPOMAarHuTHAs HHIYKIHS
PesepsHblil ypok. Ontuka. OCHOBBI
67 CHeHATbHON TEOpUH 1
OTHOCUTEJIBHOCTH
o | oty K g | BuGmorera LOK
https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJIMYECKOE  OBECHEYEHUE  OBPA3OBATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHHUKA

®dwusuka, 10 knace/ Mskumes I'.5., Byxosues b.b., Corckuii H.H.; mox penakiueit
[TapdenTtreBoit H.A. Akimonepnoe obmectBo «M3marenbeTBo «IIpocBemienne
®duswka, 11 xkmacc/ Mskumes I'.51., [Terpoa M.A., Yronsaukos O.C. u apyrue,
OO011ecTBO ¢ OTpaHUYEHHOW OTBETCTBEHHOCTHIO «/IPODA»; AKIImoHEepHOE
obmectBo «M3narenscTBo «lIpocBemenue»

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

unoB B.®. IToypounoe mianuposanue no ¢usuke. 10-11 xnaccel. Ilocobue ms
yuuTenei oduieodbpa3osar. opranuzamnuii. - M.: IIpocBemenue, 2021

Caypos 0. A. ®usuka. [loypounsie pazpadotku. 10 kitace : mocodue st
obmeobpasosar. opranuzanuii / FO. A. Caypos. - 3-¢ u3z., nepepad. - M. :
[Ipoceemenue, 2015. - 272 c. - (Knmaccuueckuii Kypc).

[TapdentreBa H.A. Coopuuk 3anau no ¢usuke.10-11 kmaccsl: yuebHOe mocodue st
obmeodpaszoBarenbHbIXx opranu3anuii / H.A. ITapdentbeBa. - 8-¢ u3a. - M.
[Ipoceemenue, 2018

I'pomiena O. U. Coopuuk 3anau o gusuke: 10-11 kmacest / O. U. I'pomuesa. - M. :
N3narenbctBo "Dk3amen", 2015. - 208 c¢. (Cepus "Y4eOHO-METOTMUSCKHUI
KOMILJIEKT")

Crrués 10. H. ®usuka. 10 xnacc. Tectsl: B 2 4. - Caparos: JIunei, 2012. - U.1. - 80
c.

CrruéB 0. H. ®usuka. 10 knace. Tecter: B 2 9. - Capatos: Jluneii, 2012. - U.2. - 80
c.

Kupuxk JI. A. ®usuka - 11. PasHOypOoBHEBBIE CAMOCTOSATENbHBIE U KOHTPOJIbHBIE
pabotsr. - M.: MJIEKCA, 2009. - 192 c.

®du3uka : KOHTPOJIb 3HAHUW, YMEHUI U HaBBIKOB yuyamuxcs 10-11 ki
o01eo0pa3oBart. yupexaeHui : 0a30BbIil M MPOUII. YPOBHHU : KH. i yuurtens / B.
A. 3ab6otun, B. H. Komuccapos. - M. : [Ipocsemenue, 2008. - 64 c., ui.

Maposn, A. E. ®uszuka. 11 knace : augaktuyeckue Mmarepuansl / A. E. Mapow, E. A.
Mapos. - 4-e u3a., crepeotur. - M. : [lpoda, 2007. - 143 c. : u.

PemvmkeBnu A.T1. COopHuk 3anay no ¢usuke. 10 — 11 xkiacc. — M.: [Ipocda, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
e Poccuiickas 3ekTpoHHas 1mKoia. Pexxum mpocryma: hitps://resh.edu.ru/
e UnrepHerYpok. Pexxum nocryna: https://interneturok.ru/
e DIeKTpoHHBIE YueOHUKH 1o dusnke. Pexxnm mocryna: http://fizika.ru/
e Enunas xoyekus udpoBeIx 00pa3oBaTelbHBIX pecypcoB. Pexxum nocryma:

http://school-collection.edu.ru/
Wudoypok. Pexxum nocryna: https://infourok.ru/
Cnam T'A: Pemry EI'D. Pexxum moctymna: https://phys-ege.sdamagia.ru/
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