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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero ooOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHH U TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON mporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ yd€ToM
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIMHU IpernojaBaHUs y4eOHOro
npeamera «®usuka» B oOpaszoBaTrenbHBIX — opraHu3anmsx —Poccuiickoit  deneparum,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanvie mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3nKe Ha Oa30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb PEaH3allMd MEXKIIPEIMETHBIX
CBs3el (PU3MKM C eCTeCTBEHHO-HAyYHBIMHU YyUeOHBIMU IpeaMeTaMu. B Hell ompenpensiorcs
OCHOBHBIE [EJIM M3y4YeHHs (U3UKM HA YPOBHE CPEIHET0 OO0IIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PHU3UKU: JHUYHOCTHBIC, METallpelIMETHbIe, NpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (pu3mKe BKIIOYAECT:

e [IJIAaHUPYEMbIE PE3yNIbTaThl OCBOCHHUSA Kypca (U3MKH Ha 0a30BOM ypPOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e coziepkaHue yueOHoro nmpenmMera «Puznkay 1o rojgaM o0ydeHusl.

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIaJ B CUCTEMY 3HaHHUI 00 OKpYXKarolleM MHpE.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBICHUH, N3y4aeMbIX
XUMHEH, Ouonorueit, gpusmueckoir reorpadueir u actpoHoMuei. Mcnonab3oBaHWE W aKTUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOJTYYEHHS HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKH BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
OPUMEHSATh HayYHbII METO]I TO3HAHUS NPH BBHIIOJIHEHUU UMU YIEOHBIX HCCIIEOBAHUI.

B ocHoBy kypca ¢husuku 1ist ypoBHS CpeiHEero o01iero o0pa3oBaHUs MOJIOXKEH PsJl UIICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEN KypC SIBIISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (M3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3uKu 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpPMHpPOBAHUE IPEACTaBIEHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHnuanta GU3N4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHUEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJOTMYECKMMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3uku rnpeanonaraet 3HakOMCTBO C IIHPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peann3yercs TOCPEACTBOM BBEACHMS JJIEMEHTOB COAEpKaHMUs,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKAeHHsI MPoOJIeM palliOHaIBLHOTO MPUPOAOIOIB30BaHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha yYpOBHE CpeqHero oluiero odpa3oBaHus
SBIISIOTCS (U3MUecKkue Teopuu ((HOopMHUpPOBaHHME MPEACTABICHUNA O CTPYKType HOCTPOCHUS



buznueckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONMUCAHHUS E€CTECTBEHHO-
HAYYHBIX SBJICHUH U IPOLIECCOB).
CucTeMHO-IeITENFHOCTHBIN MOIX0 B Kypce (PM3MKU pealln3yeTcs MPEXIe BCETO 3a CUET
OpraHu3ali YKCIEPUMEHTAIBHON NesATeNbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B mMporpamMme 1o (usuke oOBEAMHEHBI B OOIIUH CIHCOK
YUEHUYECKUX MPAKTUYECKUX padoT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYLIECTBISETCS Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHMPOBAHMS U OCHAleHUA Kabuneta ¢usuku. [Ipu sTom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bonbiioe BHUMaHuE yaensercs PelIeHUI0 pacu€THBIX M KauyeCTBEHHbIX 3a4ad. Ilpu sTom
JUTSL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C ABHO 33JaHHOM (PU3MUECKON MOJEIBIO,
MO3BOJIAIOIINE MPUMEHATh H3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTU KaK W3 OJIHOIO pasjeia
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HBIX pa3aenoB. [l KaueCTBEHHBIX 3a7au MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (pU3MUecKOW MOJeNu A CUTyallud MpPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusimu DPI'OC COO k MaTepuambHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a30BBI ypOBEHb Kypca (HU3WKH 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 0OOPYAOBAHKE IS BHIIOTHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYCHHUECKUX TPAKTHUYECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyoBaHue.
JleMoHCTpallMOHHOE 000py/I0BaHHE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHHMMAaJIbHON JOCTATOUYHOCTH M 00ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 10
¢u3MKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIIEJOBaHMSI HM3y4aeMbIX SIBJICHHM M TPOIIECCOB,
SMIOUPUYECKUX U (DYHIaMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIH.
JlaboparopHoe 000OpyAOBaHME ISl YUEHHYECKHX MPAKTUYECKUX PabOT (GopMmMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreyrBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOTO OOOPYIAOBaHMS JOJKHBI OBITh
MOCTPOCHBI HAa KOMIUIEKCHOM HCIIONb30BAaHUH AHANIOTOBBIX M IH(POBBIX MPHOOPOB, a TaKke
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BUEC IIU(PPOBHIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4Y€HUs GUMKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:
e hopMupoBaHHE HHTEpeca M CTPEMJICHHs OOYyYalOIIMXCs K HAyYHOMY H3YyYEHUIO
NPUPOIBI, PA3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

epa3BUTHE IMPEJCTaBICHUH O HAydyHOM MeETOJe TMO3HaHusS U (opMHUpOBaHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;

e hopMupOBaHHE HAyYHOTO MHUPOBO33PEHHUSI KAaK pe3ysibTaTa M3Y4YEeHHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

¢ hopmupoBaHUE yMEHUN OOBSCHATDH SIBICHHUS C UCIIOJIb30BAHHEM (PU3NYECKUX 3HAHHUHA U
HAyYHBIX JI0Ka3aTeJIbCTB;

¢ popmupoBaHUE TPEJICTaBICHUN O poiu (PU3MKU Ui pa3BUTHS APYTUX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJOTHUH.

JloctxkeHune 3TuX Iiesiell oOecriedrBaeTcsl pelieHHeM CIEAYILUX 3ajad B IMpoliecce
U3y4eHHs Kypca GU3MKU Ha YPOBHE CpeHEero o01iero o0pa3oBaHus:



® [IPUOOPETEHNE CUCTEMbI 3HAHUU 00 OOmHUX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3HUKY, SIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(DU3UKH;

e popMHupoBaHHME yMEHUN TNPUMEHSATH TEOPETHYECKHE 3HAHUS [UId OOBSICHEHUS
¢u3nUecKux SBICHUH B MPHPOJNE M JUISl TNPHHATUS NPAKTUYECKUX pEIICHUH B
MOBCE/IHEBHOM JKU3HH;

® OCBOCHHE CITIOCOOOB PEIICHUs Pa3IMYHbIX 33/]1a4 C SBHO 3aJJaHHON (hPU3MUECKOI MOJEINbIO,
3a1a4, I0/IPa3yMEBAIOUIMX CaMOCTOATENbHOE CO3/aHue (U3MYECKOH MOJENH,
aJICKBaTHOM yCIIOBUSIM 3a/1a4u;

e IOHMMaHHe (U3MYECKUX OCHOB U MPHUHIIMIIOB JEUCTBUS TEXHUYECKHUX YCTPOHCTB H
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

® OBJIAZICHUE METOAAMU CaMOCTOSATEIBHOTO ITUIAHUPOBAHHMS M TPOBEACHHSA (PU3HMUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HMHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3ysIbTaTa;

® CO3J]aHUE YCIOBUM AJI1 pa3BUTHUsI YMEHUU NPOEKTHO-HUCCIIENIO0BATENbCKON, TBOPUYECKOM
JESITEIIbHOCTH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpOBHE CpPEIHEr0 00IIero odpa3oBaHUs
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
gyaca B HEJICIIO).

[Ipennaraemslii B mporpamme mno Gpusnke nepeyeHsb J1abopaTOPHBIX M MPAKTUYECKUX paboT
COCTaBJICH C YUETOM MHINBUIYAITBHBIX 0COOCHHOCTEH 00yYarOmnXCsl.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUSA OKpyXkaroumero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TIO3HAHUS NPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpuH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHUSL.

Ponp m Mmecto ¢u3uku B (GOPMHPOBAHMM COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOM JIESITETLHOCTH JIFO/ICH.

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

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHe. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenieHne, CKOpPOCTh (CpemHSsI CKOPOCTh, MTHOBEHHAsi CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloXKeHHE TEepeMEIICHUN 1
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NTEpEMELICHUSI MaTEPUAIIbHOU TOUKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneiiHoe naBmxeHue. J[IBUkeHHe MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpPOWCTBA H MPAKTUYECKOE IPUMEHEHHE: CHOUIOMETP, JABUKECHHE
CHApSJIOB, LIEMIHBIE U PEMEHHBIE NIEPEIaYN.

Jlemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[TpeoOpa3zoBanne ABMKEHUN € UCTIOJIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30OHTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUS.

HanpaBnenue ckopocT mpu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO IBM>KEHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHOUIEHWS ~ MEXAYy  OyTAMH,  [OPOWIEHHBIMM  TEIOM  3a
MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUH C
HayaJbHOU CKOPOCTBIO, PABHOW HYIIIO.

N3yuenue ABUKEHUS MIApUKa B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuaumn otHocutenbHOCTH ['anmuiies. [lepBoiit 3akoH HeroTona. HEpLmanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunumn cynepno3unuu cui. Bropoil 3akon Herorona s
MaTepHalibHOM TOUKHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepHalbHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOPOCTb.

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



Tpenune. Buapl TpeHust (mokosi, ckoybxeHus, kadenus). Cuia Tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koagoumnuent tpenns. Cuna conpoTUBICHUS
IIPY JBHKCHUM TeNa B )KUAKOCTU WM rase.

[ToctynarenpHoO€E 1 BpallaTelbHOE ABM)KEHHUE A0COIIOTHO TBEPIOTO TENA.

MOMEHT cuiIbl OTHOCUTEIBHO OCH BpameHus. llmedo cunbl. YcnoBus paBHOBecus
TBEPAOTO TEIIA.

TexHuueckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEll.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnoxeHue cui.

3aBUCUMOCTh CUJIBl YIIPYTOCTH OT Ae(opMaruu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHue ABuKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccnenoBanue yclI0BUM paBHOBECUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akonbl cOXpaHeHUA 6 MeXAHUKE

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMbl MaTepUaIbHbIX TOUYEK. IMITyJIbC CHIIBI U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHepruss marepuanbHONM TOYKU. Teopema 00 HM3MEHEHMHM KHHETUYECKOU
JHEPIHUH.

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

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

[Tepexon moTeHLIMATbHON YHEPTHH B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHrne aOCOMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOThl CUJIbl C M3MEHEHHEM MEXaHMYECKOW SHEpruu Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE MIOJIOKEHUS MOJIEKYIIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBaHHUE.
bpoynoBckoe nBmwxkenme. uddys3umsa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHII
BemecTBa. MoJiend CTPOEHHUs Ta30B, >KUAKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB



BEIIIECTBA HAa OCHOBE 3THX Mojeneld. Macca u pazMmepbl moisiekyn. KoimuecTBo BermiecTsa.
[TocTostnHas ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. [llkana temneparyp Lenbcusi.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHUYECKOH SHepruu
TEIUIOBOrO JBWKEHHMs 4actul ra3a. lllkama temneparyp KensBuHa. ['a30oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon [lansToHa. M3omponecchl B uacaibHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduyeckoe nmpeacraBieHne H30MPOLECCOB: U30TEpMa,
u30Xxopa, nzobdapa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbITH, [OKa3bIBAIOLINE JUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKy
OpPraHUYECKUX COEIUHEHMII.

OmnbiTel 10 AU(PY3UH KUAKOCTEH U Ta30B.

Mogenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, TOKa3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Monens, WUTIOCTPUPYIOLLAs IPUPOLY JABICHUS ra3a Ha CTEHKH COCy/a.

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

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpEeHUU 00BEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypPhl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKY ITApaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckass cuctemMa. BHYTpeHHsIsi 3Heprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ u3MeHeHus. KonnyectBo TemioTsl U padota. BHyTpeHHss 3HEprusi 0HOATOMHOIO
uJeanbHOro ra3a. Bujpl Temnonepenayu: TEIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IeIbHAas
TEII0EMKOCTH BellecTBa. KonyecTBo TEIIOTH IPU TEIUIONEpEIaye.

[TonsTue 006 anuabatHoM mporecce. [lepBbiii 3akoH TepMoauHamuku. [IpuMmeHeHue
NEPBOro 3aKOHA TEPMOAMHAMUKY K M3ompoleccaM. I'papuueckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTuMocTh MpoieccoB B MPUPO/IE.

TemioBeie MamuHbL. [IpuHIUIIEL JEeHCTBUS TEeMI0BbIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeruIoBbIX MamunHax. Koaddumment noneznoro aeictBus tersioBod MamuHbl. [{ukn Kapao u
€ro Ko3(QQUIUEHT MOJIE3HOTO AEHCTBHSL. DKOJOTHYECKHE MPOOIEMbI TEMIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA M NPAKTUUYECKOE NPUMEHEHHUE: JBHUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Llemoncmpayuu

M3MeHeHne BHYTpEHHEW SHEpruu Tela MNpU COBEpLIEHUH padOThI: BBUIET MPOOKH U3
OyTBUTKM TIOJ ACMCTBHEM C)XaTOro BO3AyXa, HarpeBaHue 3(Qupa B JaTyHHOH TpyOke MyTEM
TpeHUsI (BUICOIEMOHCTPALIHS).

H3meHeHre BHYTpEHHEH dHEpruu (TeMrepaTypsl) Tela Mpy Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIMPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelNsi BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

W3mepenue yaenbHON TeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanne wu KoHneHcanus. Mcmapenne u  kuneHue. AOCOmOTHasS U
OTHOCHTEJIbHAS BIIAXXHOCTH BO3ayxa. HackimeHHbId map. Y aenpHas TErioTa mapooopa3oBaHusI.
3aBUCUMOCTh TEMIIEPATyphl KUTICHUS OT AaBJICHHUS.



TBépnoe Teno. Kpucrammuyeckue u amopdHbie Tejaa. AHM30TPONHUS CBONCTB KPUCTAIIOB.
Kunkue kpucramnel. CoBpeMeHHBbIE Marepuanbl. [lnaBneHne W KpucCTaM3anus. Y aelbHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEeHHE TEIJIOBOTO OaaHca.

TexHuuyeckue ycTpoHCTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KJIOPUMETpP, TEXHOJOTUU TOJYYCHHS COBPEMEHHBIX  MaTepuajioB, B TOM YHCIIE
HAaHOMAaTepHAaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

HaGnronenue narpeBaHus U IIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

JleMoHCTpanust KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepeHne OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. JIBa Buaa >IEKTpUUYECKHX —3apsIOB.
[IpoBoIHUKY, TUDIEKTPUKH U ITOJTYIPOBOJAHUKU. 3aKOH COXPaHEHUS AIEKTPUIECKOTO0 3apsia.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHslid  3neKTpUyecKUil  3aps.
OnekTpuueckoe moje. Hampsxk€HHOCTh diekTpudeckoro mojis. [lpuHuun cynepno3unuu
3JIEKTPUYECKUX T0JIeH. JINHUY HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabora cun oanexktpocratudyeckoro modsa.  [loreHuman. Pa3HOCTP  MOTEHIMAIOB.
[IpoBOIHUKY U AUBJIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. J{M3ieKTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkocTb. Konpencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsA’KEHHOI0 KOHJIEHCATOPA.

TexHu4yeckne yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONPHOOPOB, KOHAECHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyHUHBIM IIPUHTED.

Llemoncmpayuu

VY CTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue HadIeKTPU30BAHHBIX TEIl.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTopa OT IUIOMIAAY  IUJIACTHH,
PAcCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsHsKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DIIEKTPUUECKUI TOK. Y CIIOBUS CYIIIECTBOBAHUS MJICKTPUUECKOTO TOKA. MICTOUHMKHM TOKA.
Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka Lenu.

DIIEKTPUUECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEILIAHHOE COeIMHEHNE TIPOBOIHUKOB.

Pabora sanexrpuyeckoro Toka. 3akoH Jlxxoyns—JIeHia. MOIMIHOCTh 3NEKTPHUYECKOTO TOKA.

DIEeKTPOABMKYIIAs CHJIAa M BHYTPEHHEE CONMPOTUBIICHHE UCTOYHMUKA TOKA. 3akoH Oma Jyist
MOJTHOM (3aMKHYTOM ) AyieKTpudeckoi nenu. KopoTkoe 3aMbIkaHue.



DJIEKTPOHHAs TPOBOJUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTb COIPOTUBIICHUS METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CgoiicTBa p—Nn-niepexonaa. [1omynpoBoIHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax U paciiaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
Jucconanus. JIEeKTPOIIN3.

DnekTpuueckuil ToK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOATENbHBIN pa3psia. MonHus.
[1na3zma.

TexHuueckue yCTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: aMmIIepMETpP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
npuOOpsl, TEPMOMETP CONPOTHUBICHHS, BAaKyyMHBIH AWOJ, TEPMHUCTOPHI M (POTOPE3UCTOPHI,
MIOJIyIIPOBOJJHUKOBBIN JUOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HAPSKEHUSL.

3aBUCHUMOCTb COINPOTUBIIECHUS LWIMHIPUUECKUX IPOBOJHUKOB OT JUIMHBI, IJIOLIAAU
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelraHHOE COeIUHEHUE POBOTHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMKYLIeH cuiibl. KopoTkoe 3amMblkaHHE TajbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa v NPpOBOAUMOCTb BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHne CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

W3mepeHne  3IEKTPOABMXKYHIEH CHJIBI  HCTOYHMKA TOKAa W €r0  BHYTPEHHETO
COIPOTUBIICHUS.

HaGnronenue snextponusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce ocCylecTBISETCS C Y4ETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHUE, Hay4HbIM (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢yHkuMs, mnapabona,
runep6osa, ux rpauku 1 CBOMCTBA, TPUTOHOMETpUUYECKUE (QYHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPBl M HMX IPOEKLINUU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBM)KEHHE B JKUBOM mpupoje, nudp¢ysus, ocMocC, Te1oo00MeH
’KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEIadyH, TEIIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIEeCTBa,
MOJIIpHasi Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, XUAKOCTEH W Ta30B, AIEKTPUUYECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMAINS, TalbBaHUKA.

TI'eoepaghus: BIaxKHOCTH BO3]lyXa, BETPbI, OapoMeTp, TEPMOMETP.

Texnonozus: mpeodpazoBaHue IBUKEHUH € UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIHUKH, HCIOJb30BAHMWE 3aKOHA COXpPAHEHHUS HMIYylbca B TEXHUKe (pakera,
BOJAOMET M Jpyrue), JBUTATeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOMJIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUsI COBPEMEHHBIX MAaT€pHAJIOB, B TOM YHUCIIE



HaHOMAaTEepHAJIOB, W  HAHOTEXHOJOIMH,  JJEKTpOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, dJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEINIbHBIE IPUOOPBI, FaJIbBAaHHKA.

11 KUIIACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

ITocrositHHple MarHuTHL. B3auMozpelcTBHE IOCTOSHHBIX MAarHuTOB. MarHuTHoe moOIe€.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cylieprio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
nHAyKuuy. KapTiHa TMHUM MarHUTHOM MHAYKLUU HOJIS IIOCTOSIHHBIX MArHUTOB.

MarnuTtHoe 1osie IpOBOAHUKA ¢ TOKOM. KapThHa JIMHMM MHAYKIMUM MarHUTHOTO IIOJIS
JUIMHHOTO IPSIMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYLIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPABJICHUE.

Cwia Jlopenna, e€ MOAynb UM HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJTHOPOJTHOM MarHUTHOM nojie. Pabora cuisl JlopeHua.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
DNEeKTPOABUKYLIAs CUJIa MHAYKLIMHU. 3aKOH 3JIEKTpPOMarHuTHON uHaykuuu ®apanes.

BuxpeBoe anexkTpuyeckoe mosie. DIEKTPOABMKYILAS CHUJa HHIAYKUUU B IPOBOJHUKE,
JBIKYLIEMCS IOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM I10JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBICHME CAMOMHYKIMHU. DJIEKTPOABUIKYILAS CHUJIA CAMOMHTYKIUH.

DHeprus MarHUTHOT'O TOJIS1 KaTYILIKU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHbIE MAarHUTHI,
3JIEKTPOMAarHUThI, YIEKTPOJABUIaTENb, YCKOPUTENIN YJIEMEHTAPHbBIX YaCTHILI, UHAYKIIMOHHAS T1E€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM TIOJIEM.

JIuHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHME PNEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOABMKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHHUS MAarHUTHOI'O
IIOTOKa.

SIBieHNE CAaMOMHIYKIIUH.

Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi

W3y4eHre MarHUTHOT'O TIOJISl KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nen 5. Kosiebanusi M BOJIHBI
Tema 1. Mexanuueckue u In1eKmpomMazcHumHvle KOae0anus
Konebarenbnas cucrema. CBoOOIHBIE MexaHMueckue Komnebanus. [apMoHmueckue
koneOanus. Ilepuon, uacrora, ammautyga u  (asza kosnebanuil. IlpyXMHHBIT MasTHUK.
MaremaTnueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKHUX Kolebanuii. [IpeBpaiieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.



KonebGarenbuplii  KOHTYp. CBOOOIHBIC AJIEKTPOMAarHUTHBIE KoOJICOAHWS B HJI€ATLHOM
KOoeOaTeIbHOM KOHType. AHAJOTUST MEXKAYy MEXaHWYECKUMU U DIEKTPOMArHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH cOXpaHEHHsS] SHEPTrUU B UACATBHOM KOJIeOaTeIIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHyX/IeHHbIE MeXaHUYECKUE KojeOaHHUs.
Pe3onanc. BeinyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYAHOE U JEHCTBYIOIEE 3HAUCHUE CUJIBI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTpedsieHHUE DJIEKTPUUYECKONH HIHEPTHH.
DKOJIOTUYECKHUE PHUCKH TIPU MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wuCHoab30BaHUs
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTebHOM CUCTeMbI (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBaHue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmioienue pesonanca.

CB0OOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmunorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
AJIEKTPOMATrHUTHBIX KOJICOAHUM.

Pe3onanc npu mociaenoBaTesbHOM COEAVMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOopa.

Mopeinb TUHUY 3IIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue 3aBUCUMOCTH MIEPHOJIa MaJIbIX KOJIeOaHUM Ipy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENM M3  IOCIEI0BATEIbHO COEIWHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanuueckre BOJHBI, yclIoBUs pacnpoctpaHeHus. [lepuoa. CkopocTs pacnpocTpaHeHHs
U januHa BonHBL [lomepeunble W mpononbHble BONHBL WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNIeKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS HM3Jy4YEHHUs DJIEKTPOMATHUTHBIX BOJH. B3aummuas
opueHTanus BekTopoB E, B, V B snextpomaranutHo#l BoimHe. CBOMCTBA 3IEKTPOMArHUTHBIX
BOJIH: OTpa)X€HWe, MpeJIoMJIeHUe, NoJsapu3amus, audpaxius, uHrepdepeniua. CKOpPOCTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixana >7MeKTpOMarHUTHBIX BOJH. [IpuMeHeHHe SJeKTPOMArHUTHBIX BOJH B TEXHHUKE U
ObITY.

[TpuHIMIIBI paIOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DJIIEKTPOMArHUTHOE 3arps3HEHUE OKPY KaIOIIEH Cpebl.

TexHUYEeCKHEe YCTPOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: MY3BIKaJIbHBIE HHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE W MEIULMHE, paaap, PaaAUuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusp.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTpaHEHUE TTOTIEPEYHBIX U MTPOJIOJIHHBIX BOJH.

Koneb6:mromeecs Teno Kak HCTOUYHUK 3BYKa.

HabGnronenue otpaxeHus U MpeIOMIICHUSI MEXaHUIECKUX BOJIH.

Hab6monenue nunatepdepeHnu u AU paKkiiu MEXaHHUYeCKUX BOJIH.



3BYKOBO pe30HAHC.

Habmionenne cBs3M T'POMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOMN
KoJie0aHui.

HccnenoBanue  CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonnHeiiHOe paclipocTpaHEHHE CBETa B OJHOPOJAHON Cpele.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpaxxeHHs cBeTa. [locTpoeHue Hu300pakeHUN B IJIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKOHbI IMpeIOMIICHUS CcBeTa. AOCONIOTHBIA  IOKa3aTelsb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yron IOJHOrO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus cBera. CnoxkHbIi coctaB 6enoro csera. L{Ber.

Cobuparomue W pacceuBarouiye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHUYECKasl CHila TOHKOM JInH3bIL. [locTpoeHne n3odpaxeHuii B coOMparomuX U pacCceuBaroIINX
auH3ax. QopMyIia TOHKOM JIMH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. Hutepdepenmus cBera. KorepeHTHble UCTOYHUKU. Y CIIOBUS
HaOJI0IeHNST MAKCHMYMOB U MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue ycTpOWCTBa W MPAKTUYECKOE MPUMEHEHHE: OYKH, Jyna, Qoroammapar,
NPOCKIIMOHHBIN ~ ammapar, MHKpPOCKOI, TEeJIEeCKOI, BOJIOKOHHAs OINTHKA, JU(PpPaKIHOHHAS
pemeéTKa, NoJIPOUI.

Jlemoncmpayuu

[TpsimonuHENHOE pacnpOCTpaHEHUE, OTPaKEHUE U IpeloMieHHe cBeTa. Onruueckue
puOOpBI.

[TostHOE BHYTpEHHEE OTpakeHHne. Moziellb CBETOBOIA.

UccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6monenue nnrepdepeHimm ceera.

HaGnronenue nugpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tosryuenue cnekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi

W3mepenue nokasaresns npeaoMIIeHUs CTEKIIA.

UccnenoBanue CBOMCTB M300payKeHUM B JIMH3aX.

Habmonenue nucnepcun cBeta.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEIBHOCTH
['paHunbl MPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTymarsl cnenuambHOM TEOopHH
OTHOCUTEIIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakKyyMe, MPUHLHII
OTHOCHUTEIBHOCTH ODUHINITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE AJIUHBI.
OHeprusi U UMITYJIbC PEISATUBUCTCKON YaCTHLIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs OKOSI.



Pa3nen 7. KBantoBas puszuka
Tema 1. dnemenmul KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPTHs U UMITYJIbC
dboToHa.
OtkpeiTie u wuccnenoBanue (oroaddexra. Onwitet A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa 11 hotodpdekra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. Onbrtel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.
TexHuueckne yCTpOHCTBA M TPAKTHUECKOE NpUMEHEHHue: (oTorneMeHT, (POTOooaTyUHK,
coJiHeuHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.
CBeToquoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. Omnbitel Pesepdopna nmo paccesnuro o -yactuil. [lnaneraphas
monenb atoMa. [locrynarer bopa. Usnyuenue u normnomieHue GOTOHOB NpU MEPEXOAE aTroma C
OJIHOTO YpOBHSl BSHepruum Ha JApyro. Buasl cnekTpoB. CrnekTp YpOBHEW 3HEpPruuM aroma
BOZOpOJA.
BousinoBsie cBolicTBa yactull. BosHbl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Tyanu3M.
CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.
TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(cTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monuenb onbiTa Pezepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOGnroneHue nuHeyaThIX CEKTPOB U3ITyUESHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HabGmronenue nuHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOCHMS  sijpa. OTtkpsITHE
panuoaktuBHOCTH. OnBITH Pezepdopa mo onpeeneHuo coctaBa paJioaKTUBHOTO M3ITyYSHHS.
CsoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykionnas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio sigpa. M30Torsl.
Anbda-pacnaa. DIEKTPOHHBIN M MO3UTPOHHBIM Oera-pacnaa. ['aMmma-usznyuenue. 3akoH
PaAMOaKTUBHOIO pacmaja.
OHeprust cBSI3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.
S nepusle peakunu. [lenenue u CUHTE3 SIED.
Snepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sAACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIOIEHUS ¥ PErHCTPAIH 3JIEMEHTAPHBIX YaCTHUII.
@dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.
TexHuuyeckue ycTpoicTBa U MPaKTHUECKOE MPUMEHEHHUe: JA03MMETp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.
Jlemoncmpayuu
CuéTurK MOHU3HPYIOLUX YACTHII.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nen 8. DjieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHoe W MHPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUHU.

Bun 38é€31H0r0 Heba. Co3Be3nus, spKue 3BE3/1bI, JIAHETHI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHeprum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CHEKTpPalbHBIA KJIacC — CBETHUMOCTbY». 3BE3/bI
[JIABHOM MOCIEAO0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETUMOCTb» I 3BE3] IJIABHOU
nocJyeIoBaTeIbHOCTH. BHyTpennee cTpoenue 3BE3A. CoBpeMEHHBIE TMPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE31. DTallbl )KU3HU 3BE3 L.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
ranakTuk. Paguoranaktuku u kBazapel. UEpHBIE ABIPHI B sIpax rajJaKkTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3/IUS
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [lytu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHUAIBHON U
STUYECKON cdepax [esATeNbHOCTH 4YelIOBeKa, pPOidb U MeCcTo (U3MKU H acTPOHOMHUHU B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
MpeJICTaBICHH 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPOJIE.

Me:xnpeamernbie CBA3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHsS B 11 Kiacce OCyIIECTBISETCS C Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHHE, HAy4yHbIM (akT, Tumnore3a, (uU3MYECKass BEJIMYMHA, 3aKOH, TEOpus, HaOIIOJCHHE,
AKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: penieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUUYECKHE (DYHKIIUHU: CHUHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCU KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIE SJEMEHTAPHBIX (YHKIIUH,
MpU3HAKU TTOI00MS TPEYTOIBHUKOB, ONPEIEICHNE TUIOMIAIN TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: »nekTpuueckue SBICHUS B JKUBOW TPHUPOJE, KoJieOaTeNbHBIC IBUKEHHUS B
J)KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B JKUBOW MPUPOJE, NEUCTBUE paJHUALMM HA >KUBbBIC
OpTaHU3MBI.

Xumusi: cTpoeHHME aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUTMYECKOU PEIIETKH, CIIEKTPAIbHBIN aHAIIN3.

T'eocpaghus: MarHUTHBIE TONIOCA 3eMITH, 3AJIEKH MArHUTHBIX Py, (poTochEMKa 3eMHOMN
MMOBEPXHOCTH, MPEJICKA3aHUE 3EMIIETPSICEHUI.

Texnonozus: TUHUU 3JEKTPONEpPEIay, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOABUTATEb,
WHIYKIIMOHHAsI TIeYb, pajap, pPaauoONpUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJTHEYHAsI OaTapes.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero oOIiiero odpazoBaHUs
(6a30BBI  ypOBEHB) JIOJDKHO  OOECMEYHTHh  JOCTHIXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MMPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHHS yueOHOTo mpeamera «DHU3MKa» JOJDKHBI OTPAXKaTh
TOTOBHOCTb M CIOCOOHOCTH OOYHaIOLIUXCSI PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTpPEHHEM
MO3UIUEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHUM, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM ILIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
pacuipeHne XU3HEHHOTO ONbITa U OMbITAa JESITEIHHOCTH B IMPOIECCE PeaTu3aluid OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JAEMOKPATHUYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEpEcax TpakIaHCKOTro oOIIecTBa,
y4acTBOBATh B CAMOYIPABJICHUN B 00pa30BaTEIbHON OpraHU3alHu;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSAMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOI 1EATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c¢(hOpMUPOBAHHOCTH POCCUMCKON IPaxTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHKECHUSM POCCHUCKHUX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTh OIICHWBATh CHTYAllMI0 M MPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEGHHOCTH, B TOM YHCIIE B IEATEIHLHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B TIOCTPOEHUE YCTOMUUBOTO OYIYyIIETO;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAst AICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nyeckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpEeC K pa3nuuHbiM chepam MpopecCHOHANBHONU AESITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymei
npodeccuu 1 peann3oBbIBaTE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TIJI00AJLHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IUIAaHUPOBAaHHE M OCYLIECTBICHHE JEHCTBHI B OKpY’KaloIled cpele Ha OCHOBE 3HAHUS
LeJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

pacuiMpeHre OmblTa JeATeNbHOCTH HKOJOTMYECKOW HANpaBJICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 (pr3HKe;

7) IEHHOCTH HAYYHOT0 TIO3HAHMSI:



c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAyYHOH JESTeNbHOCTH, TOTOBHOCTh B IpoOLiecCe U3y4eHUs (DU3NKU
OCYILECTBIISATh MMPOCKTHYIO U UCCIIEI0BATEIBCKYIO JESITEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBrble Jlornueckue aeiicTBuA:

CaMOCTOSITENILHO (POPMYIIMpPOBaTh M aKTyadU3UpPOBATh MNPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENIETATh eI JACSITeIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JIOCTUKECHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEUHS B pacCCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabaTeiBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIONINXCS MaTepUaTbHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTH, OIEHWBATH COOTBETCTBUE PE3YJIHTATOB IEIISM,
OIICHUBATh PUCKH ITOCIICICTBUI JICSITCIBHOCTH;

KOOPJIMHUPOBATh U BBINONHATH PA0OTy B YCIOBUAX PEAIBHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBILIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

Ba3oBrble ucciie10oBaTeIbCKHE AeHCTBHSA .

BIIAJICTh HAYYHON TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUAMH M METOAaMHU (U3UYECKOM
HaYyKH;

BIIAJICTh HaBBIKAMHU YYEOHO-HUCCIEAOBATEIILCKON M MPOEKTHOU IEATEIbHOCTH B OOJACTH
¢bu3nKH, cCIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PELIeHHs 3a1a4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BJIQJIETh BHUJAMHU JIEATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETALHH,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX CHUTYyallMsIX, B TOM YHCJE MpHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BBIJIBUTATh
TUIIOTE3y €€ pEeIIeHMs,, HaXOOUThb apryMEHThl I JI0Ka3aTelbCTBA CBOUX YTBEPXKICHHU,
3a/1aBaTh apaMETPhl U KPUTEPHUH PEIICHUS;

AQHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIICHUBATDH UX JOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (popMyIHpOBaTH COOCTBEHHBIE 3aJauyd B 0Opa30BATENbHOU AEATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh IEPEHOCUTH 3HAHUSA 0 (PU3UKE B MPAKTUUECKYIO 001aCTh )KU3HEEATETbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIbHBIC TTOAXObI U PEIICHMUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BJIQ/ICTh HABBIKAMU TOTY4YeHHUS WHMOpPMAUU (PUINYECKOTO COJIEP>KaHUSI U3 HCTOUYHUKOB
pPa3HBIX THIIOB, CaMOCTOSITEIbBHO OCYIIECTBJISATh TIOWCK, AaHaJIW3, CHUCTEMATH3allui0 |
WHTEPIIPETANIO HHPOPMALINK PA3INYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATH JOCTOBEPHOCTH MH(OPMAITUH;

UCIIONIb30BaTh CpEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pPEIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AlMOHHBIX 33/Jad C COOJIOJEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MacCHOCTH, TUTHEHBI, pecypcocOepeKeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacCHOCTH;



CO37aBaTh TEKCTHl (DU3MYECKOTO COJNEpXKAaHUS B pa3IMYHBIX (opmarax ¢ ydérom
Ha3HAueHUs MHPOpPMALMU U LEJIEBOM ayAUTOpUH, BBHIOMpaAs ONTUMAIBHYIO (GopMy
IPE/ICTaBICHUS U BU3YaATH3aLlUH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3WKHU M BO BHE-YPOUHOU JESATEILHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAllM U CMSATYaTh KOH(IUKTHI;

Pa3BEPHYTO W JIOTMYHO M3JaraTb CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAHMEM SI3BIKOBBIX
CPEJCTB;

MOHUMATH U UCTIOIH30BATh MPEUMYIIECTBA KOMAHTHOW U WHANBUIYAILHON paOOTHI,

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

INPUHUMATh LEJIU COBMECTHON JESITENbHOCTH, OpPraHMW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPENENATh POJIM C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHOU pabOThI;

OIICHUBATh KaueCTBO CBOETO BKJIAJa M KaXXKJIOr0 yYaCTHHUKA KOMaHJbl B OOIIUIN pe3ysbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE NPOEKTHI, OLICHUBATh MU C IMO3UIMU HOBH3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE TOBEJACHUE B PA3IMYHBIX CHUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHble yHUBepCaJIbHbIC y4eOHbIE 1eiiCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATEIBHYIO NEATENLHOCTh B 00JacTu (PU3UMKU U
ACTPOHOMMH, BBISBIISTH MIPOOJIEMBI, CTABUTH U (HOPMYITHPOBATH COOCTBEHHBIE 3a/Ia4H;
CaMOCTOSTENIbHO COCTABJISITh IUIaH PELICHHsS] PAacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBIITOJIHEHHUSI MIPAKTHYECKOH paboThl ¢ y4ETOM HMMEIOMIMXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;
pacumpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;
JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO DJPYAULIUU B 00NacTH (PU3UKH,
MOCTOSTHHO MOBBIILIATh CBOW 00pa30BaTENIbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTH, OIIEHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;
BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBbIX JEUCTBUN
Y MBICIIUTEIIbHBIX MPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHU;
MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHMUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHIXKEHUIO;
MPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIHHOCTH;
MPUHUMATH Ce0sl, TOHNMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIEATEIHHOCTH;
MpHU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.
B nporuiecce 1O0CTHXEHUS TUYHOCTHBIX PE3YIbTaTOB OCBOEHHUS MPOrPaMMBbI IO HU3UKe AJis
YPOBHSI CpeAHEro obuero oopa3oBaHusl y 0OYyYaIOLIMXCS COBEPIIEHCTBYETCS AMOILMOHAIBHBIN
UHTEJJIEKT, MPEANoaralonumi chopMUpPOBaHHOCTD:



CaMOCO3HAaHUSsI, BKIIFOYAIOIIEr0 CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIMOHANBHON Cephl, ObITh YBEPEHHBIM B ce0€;

caMOperyJIHMpOBaHUS, BKITIOYAFOIIETO CaMOKOHTPOJIb, yMEHHUE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOIMOHATHHBIM
U3MEHEHHSIM U MPOSIBISITh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONICH CTPEMIICHHE K JOCTHIKCHHIO IEIH M YCIIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH UCXO/ISl H3 CBOMX BO3MOXKHOCTEH;

OMMATHH, BKIIOYAIOIICH CIMOCOOHOCTh TOHMMATh IMOILMOHAIBLHOE COCTOSHUE NPYrHX,
YYUTBIBATh €TI0 IIPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO M COTICPEIKUBAHUIO;

COIIMATILHBIX HABBIKOB, BKJIFOYAIONIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C APYTUMHU
JFOIbMU, 3a00THTHCS, IPOSBIISITh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpaxarb cHOPMUPOBAHHOCTD y OOYHAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHUIBI TPUMEHEHUS HW3YYEHHBIX (PU3MUECKUX MOJENEH: MaTephasbHas
TOYKa, MHEepLUalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, UACANbHBIM ra3, MoJenu
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TN, TOUCUHBIH 3JIEKTPUUECKHUM 3aps] HpU pELICHUU
bu3nueckux 3anay;

pacrnio3HaBaTh (U3WYCCKUE SBJICHUS (TIPOIECCH) W OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
paBHOMEPHOE W PABHOYCKOPEHHOE TPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE MaJCHUE TeT,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLus, B3auMoneucTsue Tei, auddysus, OpoyHOBCKoe
JBUKEHHUE, CTPOCHHUE XKUAKOCTEH M TBEPABIX TEJ, U3MEHEHUE O0bEMaA Tel MpH HarpeBaHUU
(oxJaKJIeHNHN ), TEIJIOBOE paBHOBECHE, UCIapeHNe, KOHACH CAIMs, TUIaBJIeHNne, KpUCTaJUIU3aus,
KWUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIIICHUE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
COCyZe, CBA3b MEXKIYy IapamMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax, JIEKTpU3auus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIIOJIB3Ys (PU3UUYECKUE BEJIWYMHBI: KOOPIUHATA,
yTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHEeTHYeCcKas
SHEprus, NOTEHIMAaJbHAs SHEPrHs, MeXaHudeckas paboTa, MeXaHHYECKas MOIIHOCTb; MpHU
ONMMCAHWU TMPABUIBHO TPAKTOBaThb (DU3MUECKUH CMBICH HCHOJIb3YEMBIX BEIMYMH, HX
0003HAUEHMsI U €JMHULIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIUNYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SBJICHMS, HCIIONIbB3Ys
¢usnyeckue BEIMYMHBL: JIaBJIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XAOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEJHEKBAaApaTH4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprus, pabora rasza, KodQ(UIMEHT MOJE3HOro JIEHCTBUS TEIJIOBOTO
JIBUTATEIS; IPU ONMMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,
uX O00O3HAYeHWS] M EAUHMIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

ONMCHIBATh HU3yYEHHbIE 3JIEKTPUUECKHE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTONIb3ys (PU3NUECKUE BETUUMHBL AJIEKTPUUYECKHM 3apsijl, dJIEKTPUUYECKOe oI,
HANpsDKEHHOCTh  TIOJIS,, MOTEHLMal, pPAa3sHOCTh IOTEHIHAIOB; MPU ONUCAHUM MPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYUH, HUX OO0O3HAUEHUS M EJUHMIIBI;
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIUMUMHY C JPYTMMU BETUYUHAMU;



aHAJM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBIEHUS, UCHOJb3ys (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotenus, |, |l u Il 3akonsr HeloToHa, 3aKOoH coxpaHeHus
MEXAHUYECKOM DHEPIuH, 3aKOH COXPAHEHMs MUMITYJIbCa, IPUHIUI CYIIEPIIO3ULUN CUJI, IIPUHIUIT
paBHOIIPABUSl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEUICCTBA, IAa30BbIC 3aKOHBI, CBA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJ C aOCONIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
JJIEKTPUUECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUSI MAIIMH, IPUOOPOB U TEXHUUECKUX YCTPOMCTB;
pas3nnyaTh yCcIoBUs MX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBINOJIHATh SKCIEPHUMEHTHI 110 HCCIEAOBAHMIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, mpu 3ToM  (HOpMYyIHpPOBAThH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTb YCTAHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOJKI;

OCYILLECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3UUECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMANbHBI CHOCOO HM3MEpPEHUs U MCIOJIb30BaThb HM3BECTHBIE METOJbl OLEHKU
NOTPEIIHOCTEN U3MEPEHMUIA;

UCCIIEIOBATh 3aBHCHMOCTH MEXIY (U3MUYECKUMH BEJIHMYMHAMH C HCIOJIb30BAHUEM
OpSAMBIX H3MEPEHUH, IMpU S3TOM KOHCTPYUPOBAThb YCTAaHOBKY, (DUKCHpPOBaTh pE3yJIbTaThl
MOJTYYCHHOU 3aBUCHUMOCTH (PM3MYECKHX BEIWYMH B BUAE TAOMHUIl M rpadUKOB, J€IaTh BBHIBOJBI
10 pe3yJbTaTaM MCCIIEI0BaHNUS;

coOnronarh mnpaBuia O€30IaCHOIO TpyAa IPU IPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTr0 3KCIEPUMEHTa, Y4eOHO-UCCIEeI0BATEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTU C
UCTIOJI30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U Ia00OpaToOpHOTo 000pyIOBAHNUS;

pewiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3Muyeckol MOJENbI0, HCIOJIb3Ys
¢du3nveckre 3aKOHBI M PUHIUIBI, HA OCHOBE aHaJN3a YCIOBHS 33a4H BHIOUPATh (PU3HUECKYIO
MOJIeJIb, BBIACNATh (U3NYECKHUE BEIUYMHBI M (POPMYIbl, HEOOXOAMMBIE Ui €€ pEeLIeHMUs,
IIPOBOAMTDH PAcuU€Thl U OLIEHUBATH PEAIbHOCTD [TOJIyY€HHOT'0 3HAaUE€HUs (PU3NUECKON BEIMUNHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEYHMBYIO LEMOUYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIE 3aKOHBI, 3aAKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCMOJb30BaTh MPH pEUIeHUH Y4eOHBIX 3aJady COBPEMEHHbIe HH(OpPMAIOHHbIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHPETAUU U MpPEICTaBICHUs] y4eOHOU U
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuM, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAIM3UPOBATH MOJIy4aeMyro HH(OpMaINIo;

IPUBOAUTH NMPHUMEPBl BKJIAJa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHHUA MO (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOpaMH U TEXHUUECKUMHU yCTPOUCTBAMU, IS
COXpPaHEHHMsI 3JI0POBbsI U COOJIOJICHHS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXarolleil cpene;

paboTaTh B IPYIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLUATBHBIX POJIEH, IUIAHUPOBATH paboTy
IPYyMNIbl, palMOHAIBHO paclpeneniaTh O00S3aHHOCTH U IUIAHUPOBATh  JESTEIbHOCTh B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLIEHWBATh BKJIAJ] KaXKJI0TO M3 YYAaCTHUKOB TPYIIIbI B
pelIeHre paccMaTpuBaeMoil pooIIeMBl.

K xonny oOyuenus B 11 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAayYyHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOTHH, B IPAKTHUECKOMN
JEeSTENIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YYUTHIBATh TPAHMIBI TPUMEHEHHUS M3YUYEHHBIX (U3NYECKUX MOJeNeil: TOYeuHbIH
AIIEKTPUYECKUI 3apsii, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, fJepHas MoOJEeIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPU PeLIeHUN (PU3NUECKUX 3aa4;



pacno3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) M OOBACHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHA M KBAaHTOBOU (DM3HMKH: AJIEKTpUYECKask MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIHS, JCWCTBHE MArHUTHOTO TIOJII Ha MPOBOAHWK C TOKOM U JBWKYIIUICS 3aps,
3IEKTPOMArHUTHbIE KOJIeOaHUs M BOJIHBI, MIPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTPAKEHUE,
npejgomiieHue, uHTepdepeHius, Iudpakuus W TOJSApU3alUs CBETa, JAUCIEPCUS CBeTa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHHe, BOZHUKHOBEHUE JIMHEWHUATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M HCKYCCTBEHHAs PaliOAKTUBHOCTD;

ONKCHIBATh M3y4YCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MArHUTHBIC, ONTHUYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IIUYHBIX CPEI) U JJICKTPOMATHUTHBIC SBIICHUS (IIPOLIECCHI),
UCIONB3YS (U3NYECKUE BEIMYUHBL: DJICKTPUUECKUN 3apsij, Cuja TOKa, JIIEKTPUYECKOe
HaIpsDKEHUE, SJIEKTPUUIECKOE COTPOTUBIICHNE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOABIKYIIAs CUIIa,
paboTta TOKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cuia JlopeHla, MHIYKTUBHOCTh
KaTyIIKH, SHEPTHs AJIEKTPUUYECKOT0 M MAarHUTHOTO TOJeH, MEepHoJ U 4YacToTa KojeOaHuil B
KoJ1e0aTeIbHOM KOHTYpE, 3aps U CUjia TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMArHUTHBIX
Koyie0aHui, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIA JIMH3BI, MPU ONMHCAHWUU MPABUIBHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO3HAUCHUS U EIUHUIIBL,
YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINEC JAHHYIO (DU3MUECKYIO BEIHUUHY C APYTUMHU BEITMYNHAMHU;

OMKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHS U TIPOLECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
UMIynasCc (OTOHA, IMEpPUOJ TMOoJypachaaa, IHEeprus CBS3W ATOMHBIX SAep, NpU OMHCAHUU
MPAaBWIIBHO TPAKTOBATh (U3MUYSCKUN CMBICI WCIIOIB3YEMBIX BEIMYWH, HX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLINE MAaHHYIO (DU3HUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAYCHUE (PU3NICCKON BEITMYUHEI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBIICHUSA, UCHONB3Ys (U3NYECKUE 3aKOHBI U
OpuHIUNBL:  3akoH OMa, 3aKOHBI IIOCIIEAOBATENIFHOTO W NAapaJIeNIbHOTO  COCTUHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JIeHna, 3akoH JJIEKTPOMAarHUTHOM HMHAYKIMH, 3aKOH
NPSMOJIMHEHHOTO PACIpPOCTPAHEHHUsI CBETA, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI IMPEIOMIICHUS
cBeTa, ypaBHeHHEe OHHIITeWHa s GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpaHEHHsI HMIYJIbCa, 3aKOH COXPAaHEHHUS JJIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUS
MacCcOBOTO 4YHCIa, MOCTyJaThl bopa, 3aKOH paJMOaKTUBHOTO pacmajia, MpH TOM pa3IuvaTrh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAKEHHE W YCIIOBHS (TPaHHUIIBL,
00JacTv) IPUMEHUMOCTH;

OTIPE/ICIIATh HAIPABJICHUE BEKTOPA WHJIYKIUU MArHUTHOTO TIOJISI MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTH U OIUCHIBATh N300paKeHHE, CO3AaBAEMOE TUIOCKUM 3€pKajiOM, TOHKOW JIMH30M;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWH: TMpu 3TOM  (HOpPMyITHpOBATH
npobiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MPETIOKEHHOTO 000PYAOBAHHUS, TPOBOAMUTD OTBIT M OPMYITHUPOBATEH BHIBO/IHI,

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPHU ITOM
BBIOMpaATh ONTUMAIBHBIA CIIOCOO W3MEpPEHUS W HCIOJBb30BaTh HM3BECTHBIE METOIBI OIICHKHU
MOIPEIIHOCTEN U3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NIECKHUX BEIMYHMH C MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YyIbTATHl MONYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BEIIMYMH B BHJE TaOMWI] M TpaduKOB, JeidaTh BBIBOABI IO pe3yibTaTam
WCCIICJIOBAHHS,

coOmoaTh TpaBwia O€30MacHOTO Tpyda TPU TPOBEICHUH HCCIEIOBAaHUA B pPaMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHNUS;



pemiate pacyéTHBIC 3aJadyd C SBHO 3aJaHHOM (M3UYECKONH MOJENBIO, HCIOIb3YS
(I)I/ISI/I‘-IGCKI/IG 3aKOHBbI U MPUHIUIIBI, HA OCHOBC aHAJIM3a YCJIOBUSA 3ala4n BBIGI/IpaTI: (1)I/I3I/I‘ICCKyIO
MOZIeTIb, BBIACHATH (DU3MYECKHE BEIWYMHBI W (QOPMYJbI, HEOOXOIUMBIE Ui €€ pelIeHus,
MMPpOBOAUTH paC‘-IéTLI 1 OICHHUBATDH PCAJIBHOCTD IMMOJIYYCHHOI'O 3HAYCHU A q)HSquCKOﬁ BCJINYHHDBI,

penraTth KayeCTBEHHBIC 3a/1aud: BBICTPAWBATh JIOTMUYECKH HETNPOTHBOPEUMBYIO IIETIOUKY
paccyXIeHU C ONOPO HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCIIONIb30BaTh IPU  PEUICHWH Yy4eOHBIX 3aJad COBpPEMEHHble HH(OpMalNOHHBIC
TEXHOJIOTUM Ui TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETALMH W TIPEACTaBICHUS Y4eOHOH U
HAYYHO-TIONYJIIPHOM HWH(OpManuy, NOJTYYEHHOH W3 pa3IMYHBIX HCTOYHHKOB, KPHTHUCCKH
aHAJIM3UPOBATh NOTY4aEMyI0 HHPOPMALIHIO;

OOBACHATH NPUHIMIIBI ICHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iniaTh
yCIIOBHA UX 0€30MacHOT0 MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HHU;

NPUBOJHUTE MPHMEPHI BKJIAJa POCCUICKUX U 3apyOeXHBIX YUEHBIX-(DU3UKOB B pa3sBUTHE
HAaYKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUYECKHE 3HAHUS 10 (HU3MKE B TIOBCEAHEBHOM JKWU3HU IS
oOecnieueHus 6€30MacHOCTH MpU OOpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHUsI 30POBBS U COOTIOICHHUS HOPM DKOJIOTHYECKOTO TIOBEICHNS B OKPY’KaIOILEH cpeae;

paboTatk B TpyIIIe C BHITOTHEHUEM PAa3TUYHBIX COIUALHBIX POJIEH, MIIaHUPOBATh paboTy
TPYIIbl, palMOHANBHO pPACHPEACNIATh OOSM3aHHOCTH M IUIAHUPOBATh  JICSTENBHOCTh B
HECTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATHL BKJIaJ KaXKXIOTO M3 YYAaCTHHUKOB I'PYHIIBI B
pelIeHne paccMaTpUBaEMOil TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsinyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
) NPOrpaMmblI Bcero Kontpoaeusie | Ipaxruseckue o0pa3oBaTe/bHbIe
padoTshI padoThbI pecypebi
Paznesn 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
11 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmorexa [IOK
' ARLHayH https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Jlnnamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/JIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoteka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
32 OcHOBHI TEPMOZMHAMHIH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnorexka [JOK
' Da30BbIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24

Pazpea 4.

JIEKTPOANHAMMUKA
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bu6mmoreka [IOK
41 DHeKTPOCTATHI 10 https://m.eds00.1u/7f41bf72
47 ITocTosiHHBIN 2NEKTpUYeCKUl TOK. TOKHU B 12 bubmumoreka [IOK
' pa3IMYHbBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
HToroBasi KOHTpOJIbHAs paboTa 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

KoauyecTBo yacoB DJIEeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3/iesioB U TeM (undposbie)
) NMPOrpamMmbl Bcero Konrpoasusie | Ilpakrayeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeb
Paznen 1. JIEKTPO/IMHAMUKA
11 MaruauTtHoe nosjie. DJeKTpOMarHuTHas 11 1 3 bubmumorexa [IOK
' WHIYKIIHS https://m.edso0.ru/7f41c97c
Hroro no pazgeny 11
Pa3nes 2. KOJIEBAHUSA 1 BOJIHbBI
21 MexaHn4YecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KoJsieOaHus https://m.edsoo.ru/7f41c97c
29 MexaHU4eCKUE U SIIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
23 Onuia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIEIIMAJILHOM TEOPUM OTHOCUTEJIbHOCTH

31 OCHOBBI crIeIIMaTBHON TEOPUU 4 1 bubnunoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
N bubmuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOM OITHKHU 6 https://m.edsoo.ru/7f41¢c97c
bu6mmorexa [IOK
42 CpocHne atoma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SIAPO 5 bubmuorexa [JOK
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Hroro no pazaeny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPODPU3IUKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 ﬁg6ﬂ_7/0Te%a HOKN 41697
pS://m.edso0.ru CY/C

Wroro no pazueny 7
Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

61 | Ofofmaomee moptoperne 4 Pipsdim edson 784107
Htoro no pazneny 4
PesepBHoe Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOAUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

» ®usmnka, 10 knacc/ Mskumes ['.5., byxosnes b.b., Corckuit H.H. mon penakuueit
[TapdentbeBoit H.A., Akinoneproe obmiectBo «M3aatenberBo «IIpocBemienmey

» ®uswnka, 11 kmacc/ Msakumes I'.J1., bByxosues b.b., Hapyrua B.M. non penakuueit
[TapdentbeBoit H.A., Akinoneproe obmiectBo «M3aatenberBo «IIpocBenienmey

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

I.ITapdentsbenaH. A. Coopauk 3anay o ¢usuxe. 10—11 ki.: mocobue mys
yuamuxcs obmeodpazosar. opranuzanmii / H. A. [TapdentseBa. — M.: [Ipocsemenue
2. Coopuuku 3anau: ®uszuka. 3agaunuk. 10-11 ki.: [Tocobue mist oGrieoOpa3oBar.
yupexaenuit / PeimkeBua A.IL. — 7-¢ u3g., crepeotun. — M.: Jlpoda

3. ®usuka. [Toypounsie pazpadotku. 10 kmacc : yued.mocodue st o0meodpa3opar.
opraHu3anuii : 6a3oBeiii u yriryosn. yposau / FO. A. CaypoB. — 4-¢ uza. gom. —M. :
IIpocBemienne

4. ®usuka. [loypounsie pa3padotku. 11 kmace : yue6.mocobue s o0mieodpa3oar.
opranu3zanuii : 6a3oBblii u yriay6u. yposuu / 10. A. CaypoB. — 4-e u3z. gon. —M. :
[Ipocsemenue

5. Mapon A.E., Mapon E.A.. ®uzukal0 ,11 knaccax. Augaktudyeckue Matepuanbl.- M.:
Apoda

6. Kupux JI.A., {uk FO.W.. ®uszuka. 10,11 xnaccel. COOpHHK 3aJaHHIA U CAMOCTOSITENIbHBIX
pabot.— M: Wnekca

7. I'pomuea O.1. ®usuka 10 knacc. TeMarnuecknue KOHTPOIbHBIE U CAMOCTOSITEIbHBIE
pabotel- M.: U3mnarenscTBo "Dk3ameH"

8. I'pomuesa O.U. ®usuka 11 knacc. Temarnyeckne KOHTPOJIBHBIE U CAMOCTOSITENIbHbBIE
pabotel- M.: MI3narenscTBo "DK3ameH"



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka [IOK
http://fipi.ru/metodicheskaya-kopilka/zadaniya-dlya-5-9-klassov https://skysmart.ru/
https://interneturok.ru/
http://vsm.host.ru/
https://foxford.ru/
https://resh.edu.ru/
HNHTepakTUBHBIC BUPTYaIbHBIC TAOOPATOPHBIC PAOOTHI
https://content.edsoo.ru/lab/subject/2/
but6mmoreka [JOK



