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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00IIero oodpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOil paboueil mporpamMMbl BOCIUTAHMA M KOHLENIMM TPETOAaBaHUS y4eOHOTO
npenmera «®Du3uka» B 0o0Opa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoir  ®Denepanum,
peaTn3yoLMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOyuaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIeATeNHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanussM GI'OC COO Kk mIaHUPyeMbIM JIMYHOCTHBIM, IIPEAMETHBIM M METa MPEAMETHBIM
pesyibTataM OOy4yeHMs, a TAaKXKEe YYMTHIBAET HEOOXOJMMOCTb peajii3allid MEeX MpeAMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEGHUS Kypca (HU3UKU: JMYHOCTHBIC, METallpeIMETHbIE, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;

e cojaepxaHue yuyeOHoro npeamera «Pu3uka» no rogam o0yueHHs..

®du3nka Kak HayKa 0 HauboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YU4EOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKIIJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMBbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe D3HEepPreTHKH, TPaHCIOpTa, OCBOEHUS KOCMOCA, IOJyYEHHs] HOBBIX
MaTepHaJIoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue puU3nKkn BHOCUT OCHOBHOW BKJIAJ] B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
PUMEHSTh HayYHBI METO/1 TO3HAHUS MPU BHIMOJIHEHUH UMU Y4EOHBIX UCCIIEI0BAaHUI.

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

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoesn cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMHUpOBAHUE TMPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaiys npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U KOJIOTHYECKUMU TIpoOIeMamMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npeanonaraeT 3HaKOMCTBO € IIHUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozcusayuu peasu3yercsi MOCPEICTBOM BBEIEHHUS 3JIEMEHTOB COJEpIKaHUs,
HNOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM palliOHaIBbHOTO PUPOAOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABISAIOTCA (u3nyeckue Teopuu (GopMUpOBAaHUE TMPEACTABICHUI O CTPYKTYpe MOCTPOEHUs
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
IPEJICTaBICHUSIX O IPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOPHM, JUIsl ONHUCAHUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUU U MPOIECCOB).

CucreMHO-IeATEIbHOCTHBIN MOJIX0 B Kypce (PU3UKH peau3yeTcs MpekIe BCero 3a cuér
OpraHHu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (QU3UKEe OOBEAMHEHBI B OOMIMIA CIMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YacTHUKaMH 00pa30oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHMPOBAHMS U OCHaIeHus KabuHeta ¢usuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAENAETCS PELIEHUIO0 Pacu€THBIX M KaueCTBEHHBIX 3aj1ad. [Ipu sTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/JaHHOM (PU3MUECKON MOJEIBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak ¥ UHTErpupys 3HAHUS U3 pa3HbIX pa3aenoB. g KaueCTBEHHBIX 3aau MPUOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (PU3UYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TtpedoBaHusmu DPI'OC COO k MarepHambHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o6pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpPEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro LuKiIa. B xabunete
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B IporpamMme 1o (U3MKE YYEHHUYECKHX MpPAKTUYECKUX paboT U JIEMOHCTpPAlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTAaTOUYHOCTH M 00ECHeYMBaeT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamme 1o
¢u3MKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIIEOBAaHMSI M3y4aeMbIX SIBJICHHM M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpYyZOBaHUE JJIS YYEHHUECKUX IMPAKTHUECKUX paboT (GopmupyeTcs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBaeTcsi B pacdy€ére OAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKke
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

HPUPOIbI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE IMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;



(dbopMUpOBaHKHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DPU3UKHU;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTHUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne 3TUX Lenell o0ecreyrBaeTcsl PEUIeHHEM CIEAYIONIMX 3agad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(DU3UKH;

dbopMupoBaHHE YMEHUN MPUMEHSATH TEOPETUYECKUE 3HaHWUSI Ui OOBSCHEHUS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJIENIBIO, 3a7ad, TOJPa3yMEBAIOIINX CaMOCTOSTEIbHOE Co3JMaHue (usmueckon
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHHUSA M MPOBEACHUS (PU3HMUECKUX
OKCIIEPUMEHTOB, aHaJlM3a M  UHTepHpeTanuu  HUHQOpMaluH,  OmpeiesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTara;

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

Ha wusyuenue ¢usuku (6a30BbI ypOBEHB) Ha YpOBHE cpeaHero oOiero oOpa3oBaHUs
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SIBIISIETCS. PEKOMEHIOBAaHHBIM, YYHUTENb JeJaeT BHIOOp MPOBEACHUs JTabOpaTOPHBIX paboT H
OTBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COIEPKXAHUE OBYUYEHUA
10 KITACC

Pasz[e.ﬂ 1. ®u3uka u METOAbI HAYYHOI'0O ITO3HAHUSA
®usuka — Hayka O npuponae. Hayunble MeToabl IO3HaHHs OKpyskaromero mupa. Pomib
HKCIEPUMEHTA U TEOPUH B IIPOIIECCE MMO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (hU3HUKE.
MogenupoBanue (GU3MUecCKUX sBICHUH U mnpoueccoB. Hayunsele runotessl. dusnueckue
3aKOHBI 1 TCOPHU. FpaHI/IHBI MNPUMCHUMOCTH (1)I/I3I/I‘-ICCKI/IX 3aKOHOB. HpI/IHI_[I/IH COOTBCTCTBUA.

Pome m mecto ¢usuku B (HOpPMUPOBAHMM COBPEMEHHOW HAy4yHOHW KapTUHBI MHpa, B
MPAKTUYECKOM NEeSTEILHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorosblie U U(PPOBBIE U3MEPUTEITbHBIEC TPHOOPHI, KOMITBIOTEPHBIE TATUHKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunyeckoe nBmwxkeHne. OTHOCUTEIBHOCTh MEXaHUUECKOTro JABrKeHusa. Crucrema orcuéra.
Tpaekropus.

[lepemerienue, CKOpPOCTh (CpelHSAS CKOPOCTb, MIHOBEHHas CKOPOCTb) U YCKOpEHHE
MarepualbHOM TOYKHM, MX IPOEKIMU HA OCH CHUCTeMbl KoopAauHaT. ClOKEeHHE NepeMelIeHUuN MU
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEMHOE MABWXKEHUE. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEIICHUS MaTEPUAIbHONW TOUKU OT BPEMEHH.

CBoboaHoe najzienue. Y ckopeHrne cBOOOIHOTO MaieHusl.

KpuBonuneirinoe nBuxeHue. J[BuxkeHne MaTepruagibHON TOUKH 110 OKPYKHOCTU C TOCTOSIHHOM
10 MOJYJIIO CKOPOCTBIO. YTIIOBasi CKOPOCTbh, JIMHEHHAsT CKOpocTh. [lepro u acTtora oOparieHus.
[lenTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHruueckue yCcTpoMCTBa U NMPAKTUUYECKOE MPUMEHEHHUE: CIUAOMETP, JIBUKEHHUE CHAPSAJIOB,
LIEIIHBIE U PEMEHHBIE ITEpeayn.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, ILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUS.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus cBOOOTHOTO MaICHHUS.

Hamnpanenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO OMPEAEICHNUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUSI MEXAY MYTSAMH, NPOUJECHHBIMU TEJIOM 3a MOCJEA0BATEIbHbBIE
paBHBIE IPOMEKYTKH BPEMEHU MIPU PABHOYCKOPEHHOM JBHKEHUU C HaYaJIbHOW CKOPOCTBIO, PABHOU
HYJIIO.

N3ydenue qBUKEHUS MIapUKa B BI3KOW HKUJIKOCTH.

N3yuenne nBukeHus Tena, OpOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuaiun otHocurenbHOCcTH ['anmuies. Ilepseiit 3akoH HproTona. MHepunanbHble CUCTEMBI
OTCcUYéTa.



Macca tena. Cuna. [lpunmun cynepnosuuuu cuil. Bropoit 3akoH HerooToHa ans
MaTepuanibHOU TOYKU. Tperuii 3akoH HbI0TOHA U1t MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tspkectd. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckonbxenusi, kaueHus). Cuna tpeuus. Cyxoe tpenue. Cuna
TPEHHUSI CKOJBXKEHHsI M cuia TpeHus nokos. Kospduument tperus. Cuna CONPOTUBICHUS IPH
JBUKEHUH Tela B )KUJIKOCTH WJIU Tase.

[ToctynarensHoe U BpaliareiabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOoOMEHT cuiibl OTHOCHTENBHO OcH BpaieHus. [limedo cumpl. YcnoBusi paBHOBeCHs TBEPIOTO
Tena.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: MOAIIMIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHne nHepUUH.

CpaBHeHue Macc, B3aUMOACHCTBYIOLINX TEl.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CrnoxeHnue cui.

3aBHCHMOCTB CHIIBI YIIPYTOCTH OT JeOpMaLnu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIBEME U NAJCHUU.

CpaBHeHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.

VYcnoBus paBHOBecusl TBEPAOTro Tesla. Buibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HHMKAIOIIMX B INPYKUHE U PE3HMHOBOM
oOpasiie, oT ux aedopmaluu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKonbl COXpanHeHUun 6 MeXAHUKe

Hmnynbe MaTepuanbHOW TOYKH (Tesla), CUCTEMBbl MaTepUaJIbHBIX ToueK. mmynbe cuiiel u
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pa6ora cunbl. MOIIHOCTE CHUITBI.

Kunernueckass sHeprus marepuanbHoOil Touku. Teopema 00 H3MEHEHMM KHUHETHYECKOMH
JHEPIUH.

[TorenunansHas sHeprus. IloTeHnManbHas SHEPrus ynpyro AepOpMUPOBAHHON MPYKUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[loreHnuanpHble W HEMOTEHIMAJIbHBbIE CHIIBL. CBSA3b pabOThl HEMOTEHIMAJIBHBIX CHUJI C
U3MEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3AaKOH COXPAHEHUSI MEXAHUYECKOM dHEPIUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCcTpOMCTBa M NPAKTUYECKOE IPUMEHEHUE: BOJOMET, KOMEp, NMPYKUHHBIN
IIACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeaxTnBHOE ABMKEHIE.

[lepexos moTeHIMATLHON YHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul



N3ydyenne aOCONMIOTHO HEYNPYroro yaapa ¢ TOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MAasITHUKOB.

HccnenoBanue cBsizu pabOTHI CUIIBI C U3MEHEHHEM MEXaHUYECKOW SHEPruu Tela Ha MpuMepe
pacTsKEHUs. PE3UHOBOIO JKI'yTa.

Pa3nea 3. Mosekyasipuasi puznka 1 TepMOJIMHAMHKA

Tema 1. Ocrno6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU

OCHOBHbBIE TOJOXKEHUS MOJEKYISIPHO-KMHETHYECKOW TEOPHHM M HMX OIBITHOE 00OCHOBAHHUE.
bpoynoBckoe neuxenue. uddysus. Xapakrep IBUKEHUS U B3aMMOJAEHCTBHSI YaCTHIl BELECTBA.
Mopnenu CTpOeHUSs Ta30B, JKUIKOCTEH U TBEPIBIX T€T U OOBSICHEHHE CBOIMCTB BEIECTBA HA OCHOBE
3THX Mojeneil. Macca u pazmepsl MoJekyil. Konnuectso Bewectsa. [loctossHHas ABorapo.

TemnnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllxana temneparyp Llenbcns.

Mognens upneanpHoro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJIAPHO-KUHETHYECKON TEOPHUU
UJeaIbHOTO ra3a. AGCOIIOTHAs TeMIepaTypa Kak Mepa CpeiHe KHHETUUECKOM 3HEPTUU TEIIOBOTO
nBrKeHns dactul rasa. llkama temmneparyp KenbBuna. 1'a30Bble  3aKOHBI. YpaBHEHHE
MenneneeBa—Knanelipona. 3akon JlanpToHa. M3omponeccsl B MA€anbHOM ra3e € IMOCTOSHHBIM
KOJINYECTBOM BellecTBa. ['paduueckoe NpeACTaBICHUE H30IPOLIECCOB: H30TepMa, H30X0pa,
n3obapa.

TexHUYECKUE YCTPONCTBA M MPAKTUICCKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITl, [JOKa3bIBAIOUIME JAUCKPETHOE CTPOCHHME BelecTBa, (ororpaguu  MoJeKy
OPraHNYeCKUX COCTUHECHUM.

OmnpiTel 10 U Y3UH KUAKOCTEH U Ta30B.

Mogens OpOyHOBCKOTO JBUXKEHHUS.

Mopgens onbira IlITepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mopaenb, HIUTFOCTPUPYIOIIAs IPUPOLY JABICHUS ra3a Ha CTEHKH COCYa.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS UI€AJIbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3AyXa B KJIACCHOW KOMHATe HAa OCHOBE M3MepeHui 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy IIApaMEeTPaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMuueckass cucteMa. BHYTpeHHSsS SHEprusi TEPMOJMHAMHYECKOW CHCTEMBI M
criocoOb! €€ u3meHeHus. KommnuecTBo TemyioTsl U pabota. BHYTpeHHssI sHEprusi 0AHOATOMHOIO
UJIealbHOrO ra3a. Buasl Terionepenadyu: TEIUIONPOBOIHOCTb, KOHBEKIMS, U3Iy4eHUE. Y IeIIbHas
TEII0EMKOCTH BelecTBa. KoMuecTBo TEIUIOTHI IPH TEIUIONEpeiaye.

[Tonsitue 06 agmabarHoM mporiecce. [lepBroIit 3akoH TepMoauHaMuku. [I[pruMeHeHne mepBoro
3aKOHA TEPMOAMHAMMKH K H3omporieccaM. I'papudeckas uHTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocThk MpoieccoB B IpUPOE.

TennoBbie Mamuubl. [IpuHIMnsl geiicTBus TeruoBbslx MamuH. [IpeoOpa3oBaHus sHEpruu B
TerioBbIX MammHax. Koadduument noneznoro nefictus terioBoi Mamuusl. [ukn Kapho u ero
KO3 (HUILIMEHT MOJIE3HOro AEHCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIII0IHEPTETHKH.

TexHn4eckue yCTpONUCTBAa U IMPAKTUYECKOE IPUMEHEHHE: JBUTaTENlb BHYTPEHHETO CTOPaHus,
OBITOBOM XOJOAUIBHUK, KOHIAUITUOHED.



Jlemoncmpayuu

N3MmeHeHne BHYTpEHHEH SHEPTUH TeNa MPU COBEPIICHUN PabOTHI: BEUIET IPOOKHU U3 OYTHUIKU
Mo JEHCTBHMEM CXKaTOro BO3JyXa, HarpeBaHue 3¢upa B JIATyHHOH TpyOke MyTEM TpEeHUs
(BuICOIEMOHCTpAITHS ).

N3meHeHne BHyTpeHHEN 3HEpTruu (TeMIepaTypsl) Teja Ipu TeIUIonepeaaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3IyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATeNsl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATEs.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3Mepenne yienbHOM TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun geujecmea. Dazosvie nepexoovl

[TapoobpazoBanue u koHaeHcanwus. VcmapeHue u kumeHue. AOGCOTIOTHAS U OTHOCUTEIIbHAS
BJIQKHOCTh BO3Ayxa. HacelmeHHBIH map. YienbHas TeIUIOTa MapooOpa3oBaHUs. 3aBHUCHUMOCTh
TEMIIEPATYpPbI KUTICHUS OT AaBJICHUS.

Teépmoe teno. Kpucrammmdeckue u amopdHbIe Tena. AHH30TPOIHUS CBOWCTB KPHUCTAILIOB.
Kunkue xpuctamnsl. CoBpemMeHHble MaTepuaibl. [lnaBieHue u Kpuctayuzauus. Y jaeiabHas
teruioTa iaBneHus. Cyonumanus.

VYpaBHeHHE TEIIOBOrO OanaHca.

TexHuuyeckue yCTpPONCTBA M MPAKTUYECKOE IPUMEHEHHME: TUTPOMETP M IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MOJYyYEHHUS] COBPEMEHHBIX MaTEpUajoB, B TOM YHCIIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HAaCBHIIIEHHBIX [1APOB.

Kunenue npu moHW>KEHHOM JaBICHUU.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmtonenne HarpeBaHus ¥ MIaBICHUS KPUCTAILTHYECKOTO BEIIECTBA.

JleMOHCTpalys KpUCTaJlIoB.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3mepenne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMunka

Tema 1. Inekmpocmamuxa

DnekTpusanus Tei. JIeKTpuiyeckuid 3apsa. [[Ba Buaa snekrpuueckux 3apsaos. [IpoBoanuky,
JOUDJIEKTPUKU U TIOTYIPOBOAHHUKHU. 3aKOH COXPAaHEHUS DJIEKTPUUECKOrO 3apsja.

B3aumogeiictBue 3apsanoB. 3akon Kynona. TouedHslil s7eKTpUYECKUid 3apsil. DIEKTPUIECKOE
nosie. Hampsk€HHOCTB 3nekTpuyeckoro mnoss. [IpuHOun cyneprno3uuuu 3JIeKTPUUYECKUX MOJIEH.
JIuHnu HanpsSKEHHOCTH SJEKTPUUYECKOTO MO,

Pabora cun snextpocratrueckoro mois. Ilorenuuan. Paznocts norenmnuanos. [IpoBogHuKH
U AUBJIEKTPUKH B DJIEKTPOCTATHUECKOM ToJe. [lusnekTpudeckasi IpOHUIIAEMOCTb.

OnekTpo€MKocTh. KoHIeHcaTop. ONEKTPOEMKOCTh IIIOCKOTO KOHJIEHCATOpa. JHEPrus
3apsHKEHHOI0 KOHAEHCATOpA.

TexHnueckue yCTpOICTBA M NPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKON, 3JIEKTPOMETP,
ANEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB, KOHIEHCATOpP, KOMHPOBAIbHBIN
anmnapar, CTpyWHBIA TPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U IPUHIUIL ACUCTBUS JIEKTPOMETPA.



B3anMozencTBre HadIeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsyKEHHBIX TEI.

[IpoBOHMKY B 31EKTPOCTATUUECKOM IIOJIE.

DIEeKTpOCTaTUYECKAs 3allUTA.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM IT0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOUIaAU IJIACTHH, PACCTOSHUS
MEXIy HUMH U IU3JIEKTPUIECKON IPOHULIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTpUYECKU TOK. YCIOBHS CYIIECTBOBaHUS 3JEKTPUUYECKOro TOKa. VCTOYHMKHM TOKA.
Cuia Toka. ITocTossHHBIN TOK.

Hanpsokenune. 3akon Oma Ju1s ydacTka LETu.

DNEKTpUUECKOE CONPOTUBIIEHUE. Y IETIbHOE CONPOTUBJIEHHE BemecTBa. [locnenosarensHoe,
napajuieJIbHOE, CMEIIaHHOE COEIMHEHHE POBOAHUKOB.

PaGora snexkrpuyeckoro Toka. 3akoH J[xoymns—JIenna. MOmHOCTB 3JEKTPHUECKOTO TOKA.

DONEeKTPOABMKYIAasl CUjla U BHYTPEHHEE CONPOTUBJIEHHME MCTOYHUKA TOKA. 3akoH Oma s
MOJTHOM (3aMKHYTOM) AsieKTpuueckoit nenu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAs IPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS METAJUIOB OT
TeMueparypbl. CBEpXIIPOBOAUMOCTD.

DnexTpuueckuil Tk B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBEHHAs! U MPUMECHAsI IPOBOJAUMOCTb IOJYNIPOBOJHUKOB. CBOMCTBa
p—n-niepexona. [lomynpoBoJHUKOBBIE TPHUOOPHI.

ONEeKTpUYECKU TOK B pacTBOpaXx M pacIlaBaX dJIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JUCCOTIHAITUS. DIEKTPOIIU3.

OnexTpuueckuid Tok B razax. CaMOCTOSTENbHBI U HECAaMOCTOSITENbHBIN pa3psan. MosHus.
[Tma3ma.

TexHnuyeckue ycTpoicTBa M MPAKTHUYECKOE NMPUMEHEHHUE: aMIIEPMETpP, BOJBTMETp, PEOCTaT,
UCTOYHUKHA TOKA, OJJIEKTPOHArpEeBaTEIbHbIE MPUOOPHI, AIIEKTPOOCBETUTENIbHbIE  MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS,  BaKyyMHbI  OUOJ,  TEPMHUCTOpPBl U  (DOTOPE3UCTOPHI,
IIOJIYTIPOBOIHUKOBBII TNOJI, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuitbl TOKa U HaPsSHKEHMS.

3aBUCUMOCTh CONPOTHUBIICHUS UMIUHAPUYECKUX TMPOBOJHUKOB OT JJIMHBL, IJIOLIAAU
IIOIIEPEYHOI0 CEYEHUS U MaTepHraa.

CMeniaHHO€ COEJUHEHHNE TPOBOJHUKOB.

[IpssMoe wu3MepeHne HIIEKTPOABHKYILEH cuibl. KopoTkoe 3aMblkaHHE TaJlbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTHUBIICHUS.

3aBUCUMOCTB COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3IyXa.

OnHOCTOPOHHSSA TPOBOIUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuyeHne cMEaHHOTO COCIMHEHUS PE3UCTOPOB.



N3mepenne 31eKTpoABMKYIIEH CUIIbl MICTOYHHKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

HaGmonenue anekrpornusa.

MesknpeamMeTHble CBSI3H

N3ydyenne kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce ocCylecTBIsieTcs € Yy4ETOM
COJIEPKATEIIBHBIX MEXKIIPEAMETHBIX CBSI3eH ¢ KypcaMy MaTeMaTUKH, OMOJIOTUH, XUMHH, Teorpaduu
Y TEXHOJIOTHH.

Mesicnpeomemnvle noHsamus, CBSI3aHHBIE C HM3YYEHUEM METOJIOB HAYyYHOTO TO3HAHUS:
SBJICHUE, HAy4HbI (QakT, runore3a, (u3MuecKas BeJIMYMHA, 3aKOH, Teopus, HaOJIIOJeHHE,
SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHUe CHCTEMbl ypaBHEHUH, MTUHEWHAs (yHKIUs, mapabona, rumepbona,
X rpaduKu U CBOICTBA, TPUTOHOMETPUUYECKUE (YHKIIMH: CUHYC, KOCHHYC, TAHT'€HC, KOTaHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HX IPOEKIUU HA OCU KOOPJAHHAT,
CJIO’KEHUE BEKTOPOB.

buonocusi: MexaHWUYECKOE IBMKCHHE B XUBOW mpupozae, Aud@ys3us, ocMoC, TEIIO0OMEH
KUBBIX OPraHU3MOB (BHBI TEIUIONEpPEAauu, TEIUIOBOE PABHOBECHE), DJICKTPUUYECKUE SIBIICHUS B
JKUBOW MPUPOJIE.

Xumus: AUCKPETHOE CTPOCHHME BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEUIECTBA,
MOJISIpHAsl Macca, TeTIOBbIE CBOMCTBA TBEPABIX TEJ, )KUJIKOCTEH M ra3oB, JIEKTPHUUECKUE CBOWCTBA
METaJUIOB, SJEKTPOJIUTUYECKAS TUCCOIMALINS, TaTbBAaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusn: npeoOpazoBaHUE ABMKEHUN C HCHOJIH30BAaHMEM MEXAHU3MOB, YU&T TPEHHUS B
TEXHUKE, TOIIMITHIUKYA, HUCIOJIb30BAHUE 3aKOHA COXpaHEHUs HUMITyJbca B TEXHHKE (pakera,
BOJOMET U JPYTHE), IBUTATEIh BHYTPEHHETO CTOPAHMSI, ITApoBasi TypOWHA, OBITOBOM XOJIOAMILHUK,
KOHJIULIUOHEP, TEXHOJOTUHU TOJYUYEHUSI COBPEMEHHBIX MaTEPUAJIOB, B TOM YUCJIE HAHOMATEPHUAJIOB,
W HaHOTEXHOJIOTHH, DJJEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE JJIEKTPONpUOOpOB, KCEPOKC,
CTPYWHBI TPUHTEP, OJJIEKTPOHATpPEBATEIbHBIE TPHUOOPHI, DIEKTPOOCBETUTEIBHBIE TPUOOPHI,
raJibBaHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

ITocTostHHBIE MarHUTHL. B3auMozeicTBUE OCTOSHHBIX MarHUTOB. MaruutHoe 1nose. Bekrop
MarHuTHOM MHAYKIMH. [[puHIMN cynepno3sunny MarHuTHBIX 1osiel. JIMHUM MarHuTHOM MHIYKIIMH.
KapTuna nuHMil MAarHUTHON MHIYKIIMU TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarautHoe mosie IPOBOJHMKA € TOKOM. KapTWHa JIMHUN MHAYKIUMU MarHUTHOTO IIOJIS
JUIMHHOTO IIPSIMOTO NMPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJIHUKA, KAaTYIIKH ¢ TOKOM. OTBIT
Opcrena. BzaumopaencTBue mpoBOAHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna JlopeHua, €€ Moysb M HamnpaBieHUE. [[BrkeHNe 3apsDKEHHOM 4acTUIbl B OAHOPOJHOM
MarHuTHoOM none. Pabora cunsl Jlopenna.

SBneHue DNEKTPOMArHUTHOM WHAYKOUU. IIOTOK BeKTOpa MarHUTHOM  MHIYKIIHH.
DNeKTpOoABMKYIIAS CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKumu Dapanes.

BuxpeBoe »anekTpuueckoe moje. OJIEKTPOJABWKYIIAs CHJIa HMHAYKIMH B IPOBOJHHKE,
JBIKYILIEMCS [IOCTYIIATEIBHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.



IIpaBuio Jlenna.

NHIykTUBHOCTD. SIBI€HHE CAMOUHIYKIIMH. DJIEKTPOBUKYILAS CHJIa CAMOMHTYKIUU.

DHEprusi MarHuTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpoMCTBA M MNPAKTUYECKOE MNPUMEHEHUE: TMOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUILI, UHTYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOIO My4YKa MarHUTHBIM TOJIEM.

JIuHUY MHIYKIIUY MAarHUTHOTO MOJIS.

B3anMozeincTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SBneHue AMEKTPOMArHUTHON UHAYKITUH.

IIpaBuio JleHna.

3aBUCUMOCTh 3JIEKTPOABMKYILIEH CHJIbI MHIYKUUHU OT CKOPOCTH M3MEHEHHSI MarHUTHOTO
MOTOKA.

SIBiIeHNE CAMOMHTYKLINH.

Vuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3yueHrne MarHuTHOTO NOJI KATYIIKH C TOKOM.

WccnepoBanue necTBUS NOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnenoBanue siBIeHUS 37€KTPOMAarHUTHON WHIYKITUH.

Pa3pea 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

Konebarenbnast cucrema. CBoOonHble MexaHuueckue KoseOanus. ['apMoHHuYeckue
koneOanus. Ilepuon, wacrora, ammauryga u (aza konebaHuil. [IpyXUHHBIH MasSTHUK.
MaremaTHueckuili MasgTHUK. YpaBHEHHE rapMOHUYECKUX KosiebaHuil. I[IpeBparienue sHepruu npu
rapMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiii  koHTYp. CBOOOAHBIE 3JIEKTPOMAarHWTHbIE KoJeOaHUS B  HA€aIbHOM
KojeOaTeJIbHOM  KOHType. AHaJIOTUi MEXIy MEXaHHYECKMMH U 3JIEeKTPOMarHUTHBIMU
konebanusamu. dopmyna TomcoHa. 3akOoH COXpaHEHHs] 3HEPrUM B HJICATLHOM KojeOaTeabHOM
KOHTYPE.

[IpencraBinenne o 3aTyxarolux KoneOaHUSAX. BBIHYX/JIEHHbIE MeXaHMUYECKHE KOoJeOaHMs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMarHuTHbIE KOJIeOaHusl.

Ilepemennbiii Tok. CHHycOMIalbHBIA MEPEMEHHBIM TOK. MOIIHOCTE NMEPEMEHHOIO TOKA.
AMIIIUTYHOE U IEHCTBYIOLIEE 3HAUEHNE CUJIBI TOKA U HANIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mnepemaya M TOTpPeOIEHUE DIEKTPUUECKONM HHEPrHH.
DKOJIOTHYECKHE PpPUCKM TIpU TMPOU3BOJACTBE dJeKTposHepruu. KynbTypa HCHONIb30BaHUS
AJIEKTPO3HEPTUHU B ITOBCETHEBHOM JKU3HH.

TexHnuyeckue ycTpocTBa U NPAKTUUECKOE IPUMEHEHHE: DJIEKTPUUYECKHI 3BOHOK, TEHEPATOp
MIEPEMEHHOT0 TOKa, JTIMHUU AJIeKTponepeay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KojieOaTenbHOW cUCTeMbl (MPYKMHHBIA WM MaTeMaTHYeCKHM
MasiITHUK).



Habmronenue 3aTyxaronmx Koaebanuii.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

HaGnroneHue pezoHaHca.

CB00OO/IHBIE AJIEKTPOMArHUTHbIE KOJIEOaHMsL.

OcmwinorpaMMbsl  (3aBUCUMOCTH  CHJIBI  TOKA M HAOpsDKEHUS OT  BpPEMEHHM) JAJs
AJIEKTPOMAarHUTHBIX KOJIEOaHUM.

Pe3oHaHc mpu 1nocinenoBaTENbHOM COEOUHEHMM PE3UCTOpa, KaTyUIKM HHAYKTUBHOCTH U
KOHJICHCATOPA.

Monenb JIMHUY 3JIEKTPONIEpEIauH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MAJIBIX KOJeOaHUH Tpy3a HA HUTHU OT JUIMHBI HUTH H
Macchl Ipysa.

HccnenoBanue INEpEeMEHHOIO TOKa B LENUM M3 IOCIENOBAaTEIBHO  COEIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

MexaHuueckue BOJIHBI, ycloBUs pacupoctpaneHus. Ilepuoa. CkopocTs pacnpocTpaHeHUs U
JyinHa BouiHBL. [lonepednslie M poaonbHble BoJIHbI. VHTepdhepeHus u tudpakuns MEXaHUYECKIX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TemMOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBL. Y CIOBUS M3JIY4YEHMs 3JIEKTPOMAarHUTHBIX BOJH. B3ammHas
opueHTraus BekTopoB E, B, V B anekrpomaruutHoi BosiHe. CBOMCTBA 3JI€KTPOMArHUTHBIX BOJIH:
OTpaXEHHWEe,  TpeloMIIeHHe,  mnoisipuzauus,  audpakous,  uHTepdpepeHnus.  CKOPOCTbH
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana 351eKTpOMarHUTHHIX BOJIH. [IpMMeHeHe 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paguOCBsI3U U TeNeBUACHUA. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuueckue yCTpoilcTBa M NPAKTHUYECKOE IMPUMEHEHHE: MY3BbIKaJIbHbIE WHCTPYMEHTHI,
yIABTPa3ByKOBasi JMAarHOCTUKAa B TEXHUKE W MEIOUIMHE, pajgap, PaguONpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-mneus.

Jlemoncmpayuu

OO6pazoBaHue U PacCIpPOCTPAHCHHUE TONIEPEYHBIX U TIPOIOJILHBIX BOJIH.

Konebomeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenue oTpaxeHus 1 MpeaoMIIeHUs MEXaHUUECKUX BOJIH.

Habmtonienue nntepdepeHnu v AMPpakiuu MEXaHM4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HabmtoneHune cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMTYIOM U 4aCTOTOW KoJIeOaHUH.

HccnenoBanue CBOMCTB IEKTPOMArHUTHBIX BOJIH: OTPa)XEHHE, MPEIOMIIEHHE, MOISpU3aLys,
nudpaxius, UHTepPEepeHLus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHENHOE pacpOCTpaHEHUE CBETA B OJHOPOJHOM cpene.
JIyud cBera. ToueUHBI ICTOYHUK CBETA.

OtpaxeHue cBera. 3aKOHBI OTpaxeHHsl cBera. llocTpoeHue H300pakKeHUH B IJIOCKOM
3epKaje.

[Ipenomienue cBeta. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MMOKa3aTeIb MPEIOMIICHUS.
ITonHOE BHYTpeHHEE OoTpakeHue. [IpenenbHblil yroa NoaHOro BHYTPEHHETO OTPAKEHUS.



Hucniepcust ceera. ClioxxHbIH cocTaB Oenoro cera. L{Ber.

Cobuparomue u paccenBaroiiye TuH3b1. ToHkas nuH3a. DOKyCHOE pacCcTOsSHUE U ONTHYECKas
cwia TOHKOM nuH3bL. IlocTpoeHue wn300pakeHHIl B COOMpAIOMIMX U PACCEUMBAIOIIMX JIMH3AX.
dopmyJia TOHKOH JIMH3bI. Y BEJIMYCHUE, JaBAEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonroBas ontuka. Uatepdepenius cBera. KorepeHTHbIC HCTOYHUKU. Y CIIOBUSI HAOJIOICHUS
MaKCHUMyMOB U MUHUMYMOB B MHTE€P(HEPEHLUOHHONW KapTUHE OT JABYX CHH(A3HBIX KOT'€PEHTHBIX
HMCTOYHUKOB.

Hudpakius ceera. AudpakiuronHas pemeérka. Y caoBre HaOMIOIeHUS IVIaBHBIX MAaKCUMYMOB
NPU NaICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PAKIIHOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue YCTpPOHCTBA M TMPAKTUYECKOE MPUMEHEHHE: O4YKH, Jymna, (oToarmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAsI ONTHKA, AU(PpaKIUOHHAs peméTKa,
MOJIIPOUI.

Jlemoncmpayuu

[IpsmonuHeiiHOe pacmpocTpaHeHue, OTpaXKeHHe U MpesoMiieHHe cBeTa. OnTuueckue
PUOOPHI.

[TosnHOE BHYTpeHHEE oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanue cBONCTB N300paXKeHU B TMH3AX.

Mopnenu MUKpOCKOTIa, TEIEeCKOIIa.

Hab6mronenue narepdepeHImu ceera.

HaGmonenne nqudpaknuu cBera.

HaGurotenue aucriepcuu cBera.

[TonydeHue cnekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tonydenue cekTpa ¢ TOMOMIbIO AUPPAKIIMOHHON PEIIETKY.

Habntoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3mepenne nokazarens NpeoMIIEHUs CTEKJIA.

HccnenoBanune cBOWCTB N300paKeHHi B TUH3aX.

HaGmronenue qucnepcuu cera.

Pa3nes 6. OcHOBBI CIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
['pannnbl NMpUMEHMMOCTH KJaccu4eckoil MexaHuku. llocTtynartsl crnenuanbHOW TeOpUU
OTHOCUTEIbHOCTH: WHBApPUAHTHOCTh MOJYJsA CKOPOCTH CBE€Ta B  BaKyyMe, MPHUHIMI
OTHOCUTEIBLHOCTH DHHINTEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeIJIEHUE BPEMEHH U COKpAIEHUE JUIUHBI.
DHeprusi ¥ UMNYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs3b MACCBhI C SHEPTUEH U UMITYJILCOM PEIISITUBUCTCKOM YaCTHUIIbI. DHEPIHUs MOKOSI.

Pa3nea 7. KBantoBas pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®oronsl. Gopmyna [lnanka cBs3u >HEPruM OTOHA C €ro YacTOTOH. DHEPrusi U UMITYJIbC
¢dboToHa.
OtkpeiTe u uccnenopanue porodddexra. Onpitel A. I'. Croneroa. 3akoHb! GoTordpexTa.
VYpaBuenue DiinmreitHa i poroaddexra. «KpacHas rpanuna» Gortorddexra.



JNasnenue ceera. Onbitel I1. H. JIeGenena.
XHUMHYECKOE IEUCTBUE CBETA.
TexHuyeckue YCTpONCTBA M MpaKTUYECKOE MpHUMEHeHue: (OTodIeMeHT, (OTOAATUHK,
COJTHEeuHas Oarapesi, CBETOIHO/I.
Jlemoncmpayuu
®oTo3dPeKT Ha YCTAaHOBKE C TUHKOBOU IIACTHHOM.
HccnenoBanue 3akoHOB BHeNIHETO GoTtodddexra.
CBeToauOI.
Connevnas 6arapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesauro o -dactuil. Ilmanerapnas
mozenb atoma. [loctynatel Bopa. M3nyuenue u mornomieHue (GOTOHOB MPHU MEpExonie aroma ¢
OJIHOT'O YPOBHSI 3HEpruu Ha Apyroi. Buael ciekTpoB. CekTp ypoBHEN SHEPTHH aTOMa BOJOPOAA.
BousiHoBBIE cBOMcTBa yacTull. BonHbl ge bpoinsa. KopryckyasspHO-BOJHOBOM 1yanu3M.
CrioHTaHHOE U BBIHYKJEHHOE U3ITyYCHHE.
TexHuueckue yCTpOMCTBA U  MPAKTHUYECKOE IPUMEHEHHE: CHEKTpPalbHBIM  aHaINU3
(criekTpocKoM), J1a3ep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mopens onbiTa Pezepdopra.
OrnpezeneHne JIMHBI BOJIHBI Jla3epa.
Habmoienue nuHeHvaThIX CIeKTPOB U3ITyUEHUSI.
Jlazep.
Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul
Hab6mronenue nuHeiRyaToro crekTpa.
Tema 3. Amomnoe aopo
DKCIEpUMEHTHI, TOKA3bIBAIOIIME CII0KHOCTh CTpoeHUus sjupa. OTKpbITUE PaIMOAKTUBHOCTH.
OmneiTel Pezepdopna nmo ompeneneHuio cocTaBa pagloakTUBHOrO u3nydeHus. CpoiicTBa anbda-,
Oera-, raMMa-u3NyyeHus. BiausiHue paJloakTUBHOCTH Ha JKHUBbIE OPraHU3MBI.
OTkpbITHE NTPOTOHA U HeiTpoHa. HyknoHHas Monens siipa ['eitzenOepra—Banenko. 3apsn
sapa. MaccoBoe uncio saapa. U30Tomsl.
Anbda-pacnaa. DNEKTpPOHHBIM M TO3UTPOHHBIM Oera-pacmnan. ['amma-usnyueHue. 3aKoH
paAMoOaKTUBHOIO pacnaja.
DOHeprust cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl spa.
AnepHsle peakunu. JleneHre U CUHTE3 SAEp.
SAnepueiii  peaktop. Tepmosnepusiii cunre3. [IpoOiembl W NEepCHEKTHUBHI  SAEPHOU
JHEPreTUKU. DKOJIOTHUECKUE ACTIEKTBI AEPHON SHEPTETHKH.
OnemeHTapHbIe YacTULIbl. OTKPBITHE O3UTPOHA.
MeTo1p1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
OyHaamMeHTaIbHble B3auMoeiicTBusl. EquHCTBO (r3nueckoil KapTUHbBI MHpa.
TexHnuyeckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHE: NO3UMETp, Kamepa BuibcoHa,
SJICPHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TurK MOHU3UPYIOLIUX YaCTHII.
Yuenuueckuii sxcnepumenm, 1ab6opamopHvie pabomul
HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).



Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Oranel pa3BATUA acTpoHOMHUU. lIpHUKIIagHOE M MUPOBO33pEHYECKOE 3HAYCHUE ACTPOHOMMH.

Bup 3Bé3qH0ro Heb6a. Co3Besnus, spKue 3BE3/bl, JIAHETHI, X BUAUMOE JBH)KEHUE.

Conneunas cucrema.

Connue. Conneunas akTuBHOCTb. McTounuk seprun CosHia 1 38€371. 3BE3/1bl, X OCHOBHbBIE
XapaKTepUCTUKHU. JluarpaMma «CHEKTpalbHBIA KJIAcC — CBETUMOCTb». 3BE3AbI IJIABHOU
IIOCJIEAOBATEIBHOCTH.  3aBUCHUMOCTb ~ «Macca —  CBETMMOCTb» I 3BE3]  TJIABHOU
IOCJIe0BATENbHOCTH.  BHyTpeHHee cTpoeHuMe 3BE34. (COBpPEMEHHBIE IIPEACTABICHUS O
IIPOUCXOXACHUHU U 3BoJtoLnu CoslHLa U 3BE311. DTanbl AKU3HU 3BE3 .

Muneunsii [IyTe — Hama [Nanaktuka. [lonoxxenue u npmwxkenne Connna B [Mamaktuke. Tumbl
rajlakTuk. PaguoranakTuky v kBazapsl. YEpHBIE NBIPHI B siIpaxX raJlakTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PazOeranme ramaktuk. Teopus
Bonpmioro B3peiBa. PenukroBoe usnyyeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsle npo0ieMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

Habnronenuns HeBOOPYKEHHBIM TI1a30M C HCIIOJIB30BAaHHEM KOMITBIOTEPHBIX MPUIIOKESHUHN IS
OTIPEJICIICHUS] TIOJIOKEHHsSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nostymapus 1 sipkue 3BE3/bl.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [lytu.

O0o0maroniee NoOBTOpPeHUE

Ponb pu3uky u acTpOHOMUU B SKOHOMUYECKOM, TEXHOJIOTHUECKOH, COITUAIEHON M STUYECKOU
cepax JeATETbHOCTH YEIOBEKa, POJIb U MECTO (PU3MKHM M aCTPOHOMHUHU B COBPEMEHHOI Hay4HOM
KapTHUHE MHUpa, posib (u3nyeckoi Teopud B (POPMUPOBAHUM MPEACTaBIEHUN O (uznyecKoi
KapTUHE MHUpa, MECTO (DU3MUECKON KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IPEJICTABICHUNA O IPUPOJE.

MexnpeamerHblie CBA3U

W3yuenne kypca ¢usuku 6a3zoBoro ypoBHsS B 11 kiacce ocylecTBisercss ¢ Y4ETOM
COJIEpKaTENIbHBIX MEXIIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpadun
Y TEXHOJIOTHH.

Mescnpeomemuvie nonsamus, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOrO MO3HAHUS:
SBJICHHE, HAay4HBIH (aKkT, TUNOTe3a, (QHU3UYECKas BEIUYMHA, 3aKOH, TEOopHs, HaOIIo/eHHe,
JKCIIEPUMEHT, MOJECIMPOBAHNE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHne CUCTEMbl YpPaBHEHHMM, TPUTOHOMETPUYECKHE (QYHKIMH: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl U HX
MPOEKIIMM Ha OCH KOOPJAMHAT, CJIO0XKEHHE BEKTOPOB, MPOHM3BOJHBIE AJIEMEHTApHBIX (YHKIHH,
MPU3HAKK N10J100MS TPEYTOJIbHUKOB, ONPE/IETIeHHE TUIOIAIU IUIOCKUX QUTyp U 00BbEMa Tel.

buonocus: snextpuyeckue SBJICHUS B KUBOM MpUpPOJE, KojebaTeabHble ABHUKCHUS B KUBOI
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU NIPUPOAE, ACUCTBUE pajivallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJEKYJ, KpHUCTaUIMYeCKash CTPYKTypa TBEPABIX Te,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM pelE€TKH, CIIEKTPaIbHbBIN aHATIU3.

l'eocpagpusa: MarHUTHBIE TOJIIOCA 3€MIIM, 3aJI€KW MAarHUTHBIX pPYyA, (OTOChEMKA 3€MHOI
IIOBEPXHOCTH, MPEJCKA3AHNE 3EMIIETPSCEHUM.



Texnonocus: JNUHUAU DIIEKTPOIIEpPEAAd, TEHEpaToOp IEPEMEHHOIO TOKa, JIEKTPOJBUIaTElb,
WHAYKIMOHHAS TIeYb, pajap, pPaguoNpUEMHUK, TeNeBU30p, aHTeHHa, TtenedoH, CBY-neus,
IIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne yueOHoro mpeamera «®Pusnka» Ha YypPOBHE CpenHEro oO0miero oOpa3oBaHHUs
(6a30BbIil YPOBEHB) TOIDKHO O0ECIICUUTh JOCTIIKCHUE CIICIYIOMINX JINYHOCTHBIX, METAIPEAMETHBIX
U [IPEJMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3ylbTaThl OCBOEHUS ydeOHOro mnpeamera «Du3uKa» TOMKHBI OTPAXKaTh
TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCA C(OPMHUPOBAHHOI BHYTpEHHEH
MO3UIMEN TNYHOCTH, CUCTEMOU 1IEHHOCTHBIX OPHEHTALUN, TO3UTUBHBIX BHYTPEHHUX yOEXKIICHUH,
COOTBETCTBYIONIUX TPATUIIUOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIECTBa, pacIIMpEeHUE KU3HECHHOTO
OTIBITa M ONBITA JCSATCILHOCTH B MPOIECCE peaTnu3allii OCHOBHBIX HAIpPaBICHUIH BOCIUTATEIBHON
JESTEIILHOCTH, B TOM YHUCIIC B YaCTH:

1) rpa:knaHCcKoOro BOCIMTAHUS:

chOPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3MLIMK  OOYy4alolerocss Kak AakTUBHOTO H
OTBETCTBEHHOTO YICHA POCCUHCKOTO OOIIECTBA;

MPUHATHE TPAJAUIMOHHBIX OOIICYCITOBEYSCKUX TYMAHUCTHUECKUX U JICMOKPATHYCCKHX
LICHHOCTEIA;

TOTOBHOCTh BECTHM COBMECTHYIO JEATEIbHOCTh B HHTEpecax TpakIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABIICHUHU B 00Pa30BaTEILHON OpraHU3aIiy;

YMEHHE B3aUMO/ICHCTBOBATH C COIMALHBIMA HHCTUTYTAMHU B COOTBETCTBHH C UX (PYHKIIHSIMH
Y Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

c(OpPMHUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYIapCTBEHHBIM CUMBOJIAM, JOCTUKEHHSIM POCCHIUCKUX YUEHBIX
B 00nacT (pU3MKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TOBEICHUS;

CIIOCOOHOCTH OILIEHHMBATh CUTYAllUIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JCSITEILHOCTH YUEHOTO;

OCO3HaHWE JIMYHOTO BKJIJIa B TIOCTPOSHUE YCTOMYHUBOTO OYYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETHUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYas ICTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢dusnyeckoil Hayke;

5) Tpy10BOr0 BOCIIMTAHUS

WHTEpPEC K pa3IuIHbIM chepam mpodecCHOHATBHON ASSITETLHOCTH, B TOM YHCIIE CBI3aHHBIM C
¢u3MKOW ¥ TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymel mnpodeccuu u
pealn30BhIBATh COOCTBEHHBIC KIU3HEHHBIC TUIAHBI;



TOTOBHOCTb M CIOCOOHOCTH K 0Opa3oBaHHMIO M caMooOpa3oBaHUIO B oOiacTé (pu3uku Ha
MPOTS)KEHUU BCEU JKU3HU,

6) 9K0JIOTHYECKOT0 BOCTIHTAHUSA:

COPMHUPOBAHHOCTh  IKOJIOTHUECKOH KYyJbTYphl, OCO3HAHHE TJIOOATBHOTO XapakTepa
HKOJIOTHYECKUX MPOoOIIieMm;

IUTAHUPOBAHKUE M OCYILIECTBICHHUE ICHCTBHI B OKPY)KAIOLICH Cpejie Ha OCHOBE 3HAHMS Il
YCTOWYHMBOTO PA3BUTHS YEIIOBEUECTBA;

pacIIMpeHue OmbITa ASTEIBHOCTH YKOJIOIMYECKOW HAPABIEHHOCTH HA OCHOBE MMEIOILIHXCS
3HaHW# Mo usuke;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUS

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
¢busnueckoil HayKu;

OCO3HaHHME LIEHHOCTH HAay4HOH AEATEIbHOCTH, TOTOBHOCTH B IIpOIlecCe M3YydeHHs (pu3nKu
OCYIIECTBIISTh MPOEKTHYIO U UCCIIEIOBATEIBCKYIO eI TEIbHOCTh HHIANBHIYATbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

IMo3HaBaTeIbHbIE YHHBeEPCAJIbHbIE YUeOHbIE AeiiCTBUS
Ba3oBble loruyeckue aeiicTBus:

CaMOCTOSITENIFHO (POPMYJIMPOBATh M  aKTYAIM3HPOBATh TPOOJIEMYy, paccMaTpuBarh €&
BCECTOPOHHE;

OTIPENIEIIATH 1SN IEATSILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUU MX JTOCTUKCHUS;

BBISIBJISTH 3aKOHOMEPHOCTH M IIPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3HUECKUX SBIICHUSX;

pa3pabarbiBaTh IUJIaH PEHICHHS MPOOJIEMBI C YIETOM aHAM3a UMEIONIUXCS MaTepUATbHBIX H
HeMaTepuaIbHBIX PECypCOB;

BHOCUTH KOPPEKTUBBI B JAESITEIBHOCTb, OIEHHBATh COOTBETCTBHE pE3YJIbTATOB IENSIM,
OIICHUBATH PUCKU TOCIICICTBUN ACSITEILHOCTH;

KOOPJIUHUPOBATh W BBINOJHITH pPAdOTYy B YCIOBUSX PEATBHOT0, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILIEHUE MPU PELICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble uccienoBareibcKue 1elCTBUS:

BIIQJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMU IOHSATHSAMH H METOJaMHU (PU3NICCKOM
HayKH;

BIIA/IETh HABbIKAMHU Y4eOHO-HCCIEAOBATEIbCKOM W TPOEKTHOM NEeATENbHOCTH B 00JacTu
(GU3HUKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY MOUCKY METOJIOB pPELICHHs 3ahad
(U3HYECKOTO COJICpKAHUS, PUMEHEHHUIO PAa3INIHBIX METO/I0B MTO3HAHWS;

BIIQJICTh BHJIAMHU JICATCIHHOCTH TIO IOJIYUCHHIO HOBOTO 3HAHHS, €r0 WHTEPIPETAIINH,
MpeoOpa3OBaHUI0 U MPUMEHEHUIO B PA3NIUYHBIX YUEOHBIX CHTYaIMSIX, B TOM YHUCIE MPH CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISATH MPUYUHHO-CIICJICTBEHHBIC CBS3U U aKTyaJM3UPOBATh 33J1auy, BBIABUTATH TUIIOTE3Y
e€ penieHus, HaXOIUTh apTyMEHTHI JIJIS JJOKa3aTelIbCTBA CBOMX YTBEPKICHUH, 3a1aBaTh MmapaMeTphl
U KPUTEPUU PEIICHHS,

aHAIIM3UPOBATh MOJMyUYEHHBIE B XOJIE PEIICHUS 3a/lauyll Pe3yJabTaThl, KPUTUUECKH OIICHUBAThH
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;



CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTENbHON JEATEIBHOCTH, B TOM
qucye P U3y4eHUH (PU3UKH;

J1aBaTh OIIEHKY HOBBIM CHTYaIUsIM, OLICHUBATh NPUOOPETEHHBIN OIIBIT;

YMETbh [IEPEHOCHUTH 3HAHUS 110 (PU3MKE B MPAKTUUECKYIO 00JIACTh )KU3HEICSATEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIEC UJCH, IPEAJIaraTh OPUrHHAIBHbIC MTOIXObI H PEILICHHS;

CTaBUTH NPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE aJIbTePHATHBHBIC PEIICHHS.

PabGora ¢ undopmanmeii:

BJIAJICTh HABBIKAMH MOJYyYeHHs HMHGPOpPMAIHu (PU3NYECKOro COACp)KaHHS W3 HCTOYHUKOB
pasHBIX THUIIOB, CaMOCTOSITEIBHO  OCYIIECTBIISATH IOUCK, AaHalW3, CHCTEMAaTHU3alUI0 U
MHTEpIpeTannio HHPOPMALIUU Pa3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OLICHUBATh JJOCTOBEPHOCTh MH(OPMAIIHY;

UCIIOJIB30BATh CPEICTBAa MH(DOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHU3alMOHHBIX 33734 C COOJIOACHHWEM TpeOOBaHUI
OPrOHOMHUKH, TEXHHUKH O€30MaCHOCTH, TMTHEHBI, PeCypcocOepeKeHHs, MPaBOBBIX M ITHUYECKUX
HOPM, HOpM HH(OPMAIIMOHHOI 0€3011acHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO CONEPKAHUS B PA3IUUHBIX opMarax ¢ y4€TOM Ha3HAYCHUS
uHbOpMAIMM ¥ [ENEBOM ayJUTOPHUH, BBHIOMpas ONTUMAIBHYIO (OpMy NpPEIACTaBICHUS U
BU3YaJIN3all1H.

KoMMyHHKaTHBHBIE yHUBepPCaJIbHbIEe YUeOHbIE 1eHCTBHA:

OCYIIECTBIISTH OOIICHUE HA YPOKaX (DU3WKHU M BO BHE-YPOUHOU JESTSIILHOCTH,

pacno3HaBaTh NPEANOCHUIKN KOH(MIMKTHBIX CUTYaIllUH U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTMUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCIIOIb30BAHUEM SI3bIKOBBIX CPECTB;

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIUBUAYATbHON pabOTHI;

BBIOMPATh TEMAaTUKy M METOAbl COBMECTHBIX JIEUCTBHH C Y4ETOM OOIIMX HHTEPECOB, U
BO3MOXHOCTEN KaXJ0r0 WieHa KOJJIEKTUBA;

MIPUHUMATh L€ COBMECTHOU AEATEIBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH AEHCTBUS
o €€ JOCTHKEHUIO: COCTaBJIITh IUIAH JIEWCTBUM, paCHpeleisaTbh pPOJM C Y4YETOM MHEHUU
YYaCTHUKOB, OOCYXKIaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OIICHUBATh KAYECTBO CBOET0 BKJIAJA M KAKJIOTO YYACTHHUKA KOMaH/bI B OOIIUI pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;

MpeasiaraTb HOBBIE MPOEKTHI, OLIEHWBAaTh MJIEU C TO3ULUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETHYECKOE MOBEACHUE B PA3IMYHBIX CUTYAIUAX, POSBISATH
TBOPUYECTBO U BOOOpaKEHUE, ObITh NHUITUATUBHBIM.

PerynsiTuBHbIe YyHUBEPCAJIbHbIE Y4eOHbIE 1efiCTBUSA
Camoopranuszauus:
CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO JESATEIbHOCTh B 00JacTH (QHU3UKU H
aCTPOHOMMH, BBISIBIIATH IPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATENIBHO COCTAaBIIATh IUIAH PEIICHHs PACYETHBIX M KAYECTBEHHBIX 3a/4ad, IUIaH
BBITIOJTHEHUSI  MPaKTUYeCKol padoThl € y4€TOM HMEIOIIMXCS  PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;
J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;



pacimupsaTh paMKH y9e0HOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JenaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBATh €ro, Oparh Ha ceOs OTBETCTBEHHOCTh 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO SPYAULUMU B 001acTH (U3MKU, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIBHOCTb, OLICHHUBATh
COOTBETCTBHUE PE3YyJbTATOB LIEISAM;

BIIQ/ICTh HABBIKAMU IMMO3HABATEIBHON PEe(IIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA U
MBICIUTENIBHBIX [TPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI peIeKCUU ISl OLIEHKH CUTYalluH, BbIOOpa BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHUS 0 UX CHUXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YIHTATOB JIEATEIbHOCTH;

MIPUHUMATH ce0s1, TOHMUMAasi CBOM HEAOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apT'yMEHTHI IPYTUX MPU aHATIU3€E PE3YyIbTAaTOB JAESITEIbHOCTH;

MIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B nponecce n0CTHXKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOECHHUS IPOrpaMMbl MO (PU3MKE AJIs
YPOBHSI CpefHero oO0miero oOpa3oBaHus y OOYYarOUIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
MHTEJUIEKT, Ipernoaaraiomui chopMUpOBaHHOCTD:

CaMOCO3HAHUsl, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAIBHOE COCTOSIHHE,
BHJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHATBHON Chepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETyJIMPOBaHMsl, BKJIIOYAIOLIETO CAMOKOHTPOJb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH
3a CBO€ MOBEJEHHUE, CIIOCOOHOCTh AAANTUPOBATHCA K SMOIMOHATIBHBIM U3MEHEHUSIM U MPOSBISATH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAllUM, BKJIIOYAIOUIEH CTpeMIIEHHE K JOCTHKEHHUIO WEIU U YCIEeXy,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JCHCTBOBATHh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CHIOCOOHOCTh TMOHUMATh 3SMOIMOHATIBHOE COCTOSHUE JPYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOIEHHS, CIOCOOHOCTh K COUYBCTBHUIO U COMIEPEKHUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIMX CIIOCOOHOCTH BBICTPAMBATh OTHOIIEHUS C JIPYTUMHU
JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISATH UHTEPEC U pa3peniaTh KOH(IUKTHL.

HNPEIMETHBIE PE3YJIbTATHI

K xonmy obydenus B 10 kjacce mpeIMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxxaTh C(HOPMHUPOBAHHOCTH Y OO YUAIOIINXCSI YMEHUN:

JIEMOHCTPUPOBATh Ha TMpUMEpax poiab W MecTo (u3uku B (HOPMHPOBAHWHM COBPEMEHHOMU
Hay4YHOW KapTUHBI MHUpA, B Pa3BUTHUU COBPEMEHHOM TEXHUKHM M TEXHOJOTUM, B MPAKTHUYECKOU
NEeSATEIbHOCTH JIIOJIEH;

YYHUTHIBATh TPAHUIIBI TPUMEHEHUSI N3yUEHHBIX (PU3MUECKUX MOJIEICH: MaTepHallbHas TOUYKa,
MHepLMaJbHas cUcTeMa OTCuETa, aOCONIIOTHO TBEPAOE TENO, MACANbHBIM Ta3, MOJENHU CTPOCHHUS
ra3oB, XKUAKOCTEH W TBEPABIX Tell, TOYCUHBIN SJIEKTPUUSCKUN 3apsi MPHU pelIeHUH (PU3MUIEeCKUX
3a/1ay4;

pacrio3HaBaTh (pU3MUECKUe SBIEHUS (MPOIECChI) U OOBACHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJISIPHO-KHHETUYECKOH TEOPHUU CTPOCHHS BEIIECTBA W DJIEKTPOAMHAMHUKH:
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOIHOE TIaICHUE Tell, ABUKCHHE



[0 OKPYKHOCTH, WHEpPLUS, B3aUMOJEHCTBHE Tell, Tuddy3us, OPOyYHOBCKOE IBMKEHUE, CTPOCHUE
KHUJIKOCTeH W TBEPIBIX TEN, M3MEHEHHE 0O0BbEMa TeN MpU HarpeBaHuM (OXJIAKICHHH), TEIUIOBOE
paBHOBeCHE, HCIApEHHE, KOHJEHCALUs, IUIABIEHUE, KPUCTAJUIM3ALUSA, KHUIIEHUE, BIIAXKHOCTb
BO3/yXa, MOBBILIIEHUE JABJICHUS Ta3a IPU €ro HarpeBaHWU B 3aKPbITOM COCYHE, CBS3b MEXIY
IapaMeTpamu COCTOSIHUS ra3a B U30MPOLIECCAX, IEKTPU3ALUS TEJl, B3AUMOIEHCTBUE 3apsI0B;

OIMCHIBATh MEXAaHMUYECKOE IBKEHHE, UCIIONIB3Ys (PH3MUECKUE BETUUMHBL: KOOPAWHATA, ITYTh,
nepeMelleHle, CKOpoCTh, YCKOPEHHEe, Macca Tela, CUila, UMIYJbC Tella, KHHETHYecKas 3Heprus,
NOTEHIMAJIbHAsl 3HEPrus, MexaHuyeckas paboTa, MEXaHWYecKash MOUIHOCTb, INpPU ONUCAHUU
IIPABUJILHO TPAKTOBATh (PU3MYECKUI CMBICI MCIIOJIb3YEMbIX BEJIMUYUH, UX 0003HAYEHUS U €AUHULIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (PU3NUECKYIO BEIMYMHY C APYTUMH BETHYMHAMU;

ONMCHIBATh M3YYCHHBIC TEIUIOBbIE CBOWCTBA T M TEIUIOBBIC SIBJICHUS, MCIIOJIB3YS
¢usnyeckue BEJIMYMHBL: [JaBJIEHUE Tra3a, TeMIeparypa, CpelHsAs KHHeTHYecKas SHEeprus
XA0THUYECKOTO JIBM)KEHUSI MOJIEKYJ, CpPEAHEKBAaJpaTU4Has CKOPOCTb MOJEKYJd, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHeprus, pabora rasa, Kod()(UIMEHT MOJE3HOrO IEHCTBHS TEIUIOBOTO
JBUTATEIIS; TIPU ONTMCAHUY TPABMIIBHO TPAKTOBATH (PU3MUECKUI CMBICIT UCIOIB3YEMbIX BEIMYHH, X
0003HAYCHMS U E€AMHUIbI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYHHY C
JAPYTUMH BEJIHMUYMHAM;

OIMCHIBATh HW3YUEHHBIE JIIEKTPHUUYECKHE CBOMCTBA BEIIECTBA M DSJICKTPUYECKUE SIBICHHS
(mporieccel), MCMONB3Ys (PU3MUECKUE BEIMUYUHBI: SJICKTPUUYCCKUN 3apsii, DJIEKTPUYECKOe IIOJIe,
HaNpsHKEHHOCTD MOJIs, MOTEHLUAI, pa3HOCTh MMOTEHIIUAJIOB; IPU OIUCAHUU NPABHIILHO TPAKTOBATh
(bu3n4ecKuil CMBICI MCIIOJIb3YEMbIX BEIMYMH, UX 0003HAYEHUS U €JUHMILIBL; YKa3blBaTh (OPMYIIbI,
CBSI3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO BETUUMHY C IPYTHMHU BEIINYHHAMU;

aHATM3UPOBATh (PU3UYECKHE MPOIECCHl M SBJICHUS, WCHOJIB3ysd (HU3MUECKUE 3aKOHBI U
MPUHLIMIBL: 3aKOH BcemupHoro TsroreHus, |, |l u Il 3akonsr HploToHa, 3aKk0oH coxpaHEeHUS
MEXaHUYECKON PHEpruu, 3aKOH COXPAHEHUS HMIYJIbCa, MPUHLUI CYNEPHO3ULMUA CUJI, MPUHLIUI
pPaBHONPABUsT WHEPIHAIBHBIX CHUCTEM OTCYETA, MOJIEKYJISIPHO-KHHETHYECKYI0 TEOPHIO CTPOCHHS
BEIIECTBA, ra30BbIE 3aKOHBI, CBSI3b CPEAHEN KHHETHUECKOW YHEPTHH TEIUIOBOTO ABMKEHHS MOJICKYIT
¢ abCOTIOTHOM TeMnepaTypoil, epBbIil 3aKOH TEPMOIUHAMUKH, 3aKOH COXPAHEHUS 3JIEKTPUIECKOTO
3apsiia, 3akoH KynoHa, npu 3TOM pas3inyaTh CIOBECHYH (OPMYJIHPOBKY 3aKOHAa, €ro
MaTeMaTHYeCKOE BBIPAXKEHHUE U YCIOBHS (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIIMITBI JEHCTBUSI MAaIIWH, TIPUOOPOB W TEXHHUYECKUX YCTPOWCTB;
pas3nuyarh yciaoBUs MX O€30MaCHOTO MCIIOJIB30BaHMs B IOBCEAHEBHOM KU3HM,

BBINOJIHATE OSKCHEPUMEHTHI MO HCCIEA0BaHUIO (U3NYECKUX SBICHUH U IPOLECCOB C
WCTIOJIH30BAaHUEM TIPSIMBIX, 1 KOCBEHHBIX U3MEPEHUH, TIPU 3TOM (HOpMYIHPOBATH MPOOIEeMy/3a1aqy
¥ THUNOTE3y Y4eOHOrO SKCIIEPHMEHTa, COOMpaTh YCTAaHOBKY W3 TPEMIIOKEHHOTO 000pyI0BaHUS,
MIPOBOJIUTH OMBIT U (HOPMYITHPOBATH BBIBOIBI;

OCYILECTBIATH NPSAMbIE U KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIMYHH, IIPU 3TOM BHIOMpATh
ONITUMAITBHBIA CITOCOO M3MEPEHUs] W WCIIOJIb30BaTh M3BECTHBIE METOJBI OIEHKH ITOTPEITHOCTEH
N3MEPEHMU;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXIY (U3MUECKUMHU BEIMYMHAMHU C HCIIOJIB30BAaHHEM MPSMBIX
U3MEPEeHUH, NMpH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATh pPE3yJbTAaThl IMOJYy4YECHHON
3aBHCUMOCTH (PH3MUECKUX BEIMYMH B BUAE TAOIHIl U TPa(UKOB, IeIaTh BBIBOJBI IO Pe3yIbTaTaM
HCCIIEIOBaHMUS;



cobmogath mpaBuwia 0€30MacHOro TpyJda NpU TNPOBEACHUM MCCIEJOBAHMH B paMKax
y4eOHOTO  JKCIEpUMEHTa, y4eOHO-HCCIIEOBATEIbCKON M TPOEKTHOH  JEATENbHOCTH ¢
HCIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U 1aOOpaTOPHOro 000pyA0BaHNUS;

peuath pacu€THbIC 3aJ]a4i C SIBHO 3aJlaHHON (U3NYECKON MOJIENbI0, UCIIONB3YS (pu3nueckue
3aKOHBl M TPUHIUIBI, HA OCHOBE aHAIM3a YCJIOBUS 33/a4d BHIOMpPATh (PU3MUECKYIO MOJEIb,
BBIICNATh (hU3MYECKHE BEIMYMHBI U (HOpMyIbl, HEOOXOAWMBIE Ui €€ peIIeHUs, MPOBOIHUTH
pacuéThl U OLICHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HAaUeHUS (PU3NUECKON BEITMUNHBI,

pelarh KauecTBEHHbIE 3a/layM: BBICTpAMBaTh JIOTMYECKH HEMPOTHBOPEUHMBYIO IIETIOUKY
paccyXIeHUi ¢ OTOPOi Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUECKUE SBICHUS;

WCIOJIb30BATh MPU PEIICHUH Y4EOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUId TIOMCKA, CTPYKTYpUPOBAaHHSA, HHTEPHPETAUUMU U NPEICTaBICHUA Y4YEeOHOH M Hay4yHO-
MOMYJISIPHON MH(pOPMAIUK, TOTYYSHHON U3 Pa3IMYHbIX MUCTOYHUKOB, KPUTHUECKU aHAJIU3UPOBAThH
MoJIy4aeMyro HH(POPMAIHIO;

MIPUBOJUTH IMPUMEPHI BKJIaJa POCCHUICKUX U 3apyOexHBIX YUEHBIX-(DU3MKOB B pPa3BUTHE
HayKH, 00bSICHEHUE IIPOLIECCOB OKPYXKAIOLIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUl;

HCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3MKE B TOBCEIHEBHOM KU3HU AJI1 00ECHeUeHHs
0€30MacHOCTH TMPHU OOpalleHn ¢ MprUOOpaMu U TEXHUYECKHUMH YCTPOICTBaMH, Ui COXpPaHEHHS
3J10pOBbS U COOJIIOICHNS HOPM IKOJIOTUUYECKOTO MOBEACHMSI B OKPY’KaIOLIEH cpeie;

paboTaTh B TpYIIE C BHIMOJIHEHUEM DPA3UYHBIX CONMAIBHBIX POJIEH, IIIAHUPOBATH paboTy
TpYNNbl, palMOHAIBHO paclpefensiTh OO0sM3aHHOCTH U IUIAHUPOBATh  JESATENBHOCTh B
HECTaHJAPTHBIX CHUTYaIUsAX, aJIeKBaTHO OIEHUBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB TPYIIBl B
pelieHrne paccMaTpuBaeMon IPOOIJIEMBI.

K xonmy obyuenuss B 11 Kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OO YUAIOLIUXCSI YMEHHIA:

JI€MOHCTPHPOBATh Ha TMpHUMeEpax posib U MecTo (pU3MKM B (POPMUPOBAHMHM COBPEMEHHOMN
Hay4YHOU KapTHHBI MHpa, B Pa3BUTHUM COBPEMEHHOM TEXHHKHM M TEXHOJOTHH, B INPAKTHYECKOU
JeSITeIbHOCTH JIFOJIEH, LIEIIOCTHOCTh U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YUUTBIBATh TPAHMLBI TNPUMEHEHHS M3YYEHHBIX (U3MYECKHX MOJENel: TOYEUHBIH
NEKTPUYECKUH 3apAll, Jy4 CBETa, TOUECUHBI NCTOYHMK CBETA, AJIEPHAsI MOJEIb aToMa, HyKJIOHHAs
MO/I€TIb aTOMHOTO si/ipa NP PeLIeHUH PU3NYECKUX 33/]1a4;

pacrio3HaBaTh (pu3uyeckue SBIEHUS (MPOIECCH) M OOBSICHATH HUX HAa OCHOBE 3aKOHOB
9JIEKTPOJAMHAMUKNA M KBAaHTOBOM (HM3UKHU: 3JIEKTpUYEcKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XMMHMUYECKOE, MAarHUTHOE JIEHCTBUSA TOKA, B3aUMOACUCTBHE MAarHUTOB, JJIEKTPOMAarHUTHas
UHAYKIMS, JEHCTBHE MAarHUTHOIO IIOJII Ha NPOBOJAHMK C TOKOM M JBIXKYIIUHCSA 3apsi,
AJIEKTPOMAarHUTHbIE KOJeOaHUsS U BOJHBI, IPSIMOJIMHEHHOE PAacIpOCTpaHEHHE CBETa, OTPaKEHUE,
npejoMiIeHue, uHTepdepeHIus, Iudpakuus ¢ TOJsIpU3alMs CBETa, JUCHEPCUS  CBETa,
dotoanekrpudeckuit 3pdext (hotordhdexr), cBeToBOe naBlIeHHE, BOZHUKHOBEHHE JIMHEWYATOTO
CIIEKTpa aToOMa BOAOPO/ia, €CTECTBEHHAs! U UCKYCCTBEHHAs! paJHOAKTUBHOCTb;

ONMCHIBATh M3y4YCHHBIE CBOMCTBA BeHIECTBAa (AJIEKTPUUYECKUE, MarHUTHbBIE, ONTHYECKUE,
NNEKTPUYECKYIO MPOBOAUMOCTD PA3IMYHBIX CpPEI) M DIIEKTPOMArHUTHBIE SIBJIECHUA (IIPOLIECCHI),
UCTONB3ysd (U3UYECKHE BEIMYMHBL DJIEKTPUYECKMHA 3apsa], CHJIa TOKa, JIIEKTPUUYECKOE
HanpspKEHUe, AJIEKTPUYECKOe COMPOTHBIICHHE, Pa3HOCTh MOTEHIMATIOB, JEKTPOJABMKYIIAs CHIIA,
paboTa TOKa, MHAYKLUHS MarHUTHOTO Mojs, cuia Amrmepa, cuia JlopeHna, HWHIYKTUBHOCTb
KaTyIIK{, HEPrusl SJEKTPUYECKOr0 M MarHUTHOTO TOJIed, MepHojJ] M YacToTa KoieOaHWil B
Kosie0aTenbHOM KOHTYpe, 3apsil M CHJIa TOKa B MPOIECCe TapMOHMYECKHX 3JIEKTPOMAarHUTHBIX



KonebaHui, (OKyCHOE pacCTOSIHUE M ONTHYeCKass CWJIa JIMH3bI, MpPH ONHUCAHHHM MPABUIHHO
TPaKTOBaTh (PU3UUECKUN CMBICI HCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYCHUS U €JMHHULIBI, YKa3bIBATh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUYMHY C APYTUMH BETMUYUHAMU;

OIMCHIBATh U3yYCHHbIE KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCIIOJb3Ys (PU3NUECKUE BETUUYHUHBL:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YaCTOTa CBETAa, SHEPTUs M MMITYJIbC (OTOHA,
IIEpUOJ] TOJIypacnaza, JHEPrusl CBSI3U ATOMHBIX sJi€p, IPU ONHUCAHUU IPABUIBHO TPAKTOBATh
(bu3n4ecKuil CMbICI MCIIOJIb3YEMbIX BEIMUYUH, UX 0003HAUCHMs U €IMHUIIbI, YKa3bIBaTh (OPMYIIbI,
CBSI3bIBAIOIIME JAHHYIO (DU3MUYECKYIO BEJIMYMHY C JIPYT'MMHU BEJIMYMHAMM, BBIYMCIIATH 3HAYCHHE
(bu3n4ecKoil BEITMUUHBL;

aHAJTM3UPOBaTh (PU3UUECKUE MPOIECCHl M SBJICHUS, WCHOJIb3ysd (PHU3MUECKUE 3aKOHBI U
IPUHLMIIBL: 3aKOH OMa, 3aKOHBI IIOCJIEA0BATENBHOIO U MapajlIeIbHOIO COEAMHEHUSI IIPOBOIHUKOB,
3akoH Jxoyns—JleHna, 3akoOH 3JIEKTPOMarHUTHOM MHAYKUUHM, 3aKOH MPSMOJUMHEHHOrOo
pacrpoCTpaHEHUsI CBETA, 3aKOHbI OTPAKEHUS CBETA, 3aKOHBI IPEJIOMIIEHUS CBETa, ypaBHEHHE
OliHmTeHa Ui poTo3ddexTa, 3aK0OH COXpaHEHUS] SHEPTUU, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH
COXPAHEHHUS ANEKTPUUYECKOTO 3apsA/1a, 3aKOH COXPaHEHHUSI MacCOBOT0 YKcIia, mocTyaaTsl bopa, 3akox
palMOAaKTUBHOIO pacmajza, IpU 3TOM pPa3jinyaTh CIOBECHYK (OPMYIUpPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIpAXKEHUE U YCIOBUS (TPaHULIbl, 00JIACTH) IPUMEHUMOCTH;

OIpeEIIATh HAIIPaBICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO I0JI IPOBOJIHUKA C TOKOM, CHJIbI
Awmmnepa u cunsl JIopeHna;

CTPOUTH M OMMCHIBATh N300paKEHHE, CO3JaBaeMO€e IJIOCKUM 3€pKaJloM, TOHKOM JIMH30H;

BBINOJIHATh SKCHEPUMEHTHl 0 HCCIEA0BaHUIO (U3NYECKUX SBICHUH U IPOLECCOB C
MCTIOJIb30BAHUEM TIPSMBIX, 1 KOCBEHHBIX U3MEPEHUI: IpU 3TOM (HOPMYIHPOBATH MPpoOIIeMy/3a1auy
U TUIOTE3y Y4eOHOro 3KCIEepUMEHTa, coOMpaTh YCTaHOBKY W3 IPEAJIOKEHHOr0 000pYAOBaHUSA,
IIPOBOJIUTH OMBIT U (POPMYIUPOBATH BBIBOIBI;

OCYILECTBIATH NPSMbIE U KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIMYHH, IIPU 3TOM BBIOUpPATh
ONTUMAJIbHBIA CHOCOO M3MEpPEHUS M HCIOJIb30BaTh M3BECTHBIE METOJbl OIIEHKM MOrPEUIHOCTEeN
U3MEPEHMUI;

HCCIIeIOBaTh 3aBUCUMOCTH (PM3UYECKUX BEJIMYMH C HCIOJIb30BAHUEM IPSIMbBIX HW3MEPEHUIl:
IPU 3TOM KOHCTPYHUPOBaTh YCTaHOBKY, (PUKCHpPOBATh pPe3yJbTaThl IOJYYEHHOW 3aBHCUMOCTHU
(bu3NYeCKUX BEJIMYMH B BHJIE€ TaOIUI U TPa(UKOB, €/1aTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIEIOBAHMS;

coOmofaTh mpaBuia 0O€30MacHOr0 TpyAa NpU NPOBEACHUM HCCIEJOBaHMM B paMKax
y4eOHOro  SKCIEpHUMEHTa, Yy4eOHO-HUCCIIEOBATENIbCKOM M NPOEKTHOM  JIEeATENBbHOCTH ¢
MCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOHCTB U J1aO0OpaTOpHOro 000pyJOBAHHUS;

pemarh pacu€THbIE 3aJ]a4l C SIBHO 3aJIaHHOW (M3NYECKON MOJIENbI0, UCIIONB3YS (pU3nveckue
3aKOHBl M NPHUHILMIIBI, HA OCHOBE aHajM3a YCJIOBMS 3a/ladd BBIOMpATh (PU3NYECKYIO MOJEIb,
BBIJICNIATh (hU3UYECKHE BEIMYMHBI U (OpMYJbl, HEOOXOAMMBIE JUid €€ pELIeHUs, MPOBOJIUTH
pacy€Thbl U OLIEHUBATh PEATbHOCTH MOJIYUYEHHOTO 3HaUeHUs (PU3MUECKON BETMYMHBI;

pelarh KauyecTBEHHbIE 3a/layd: BBICTpaMBaTh JIOTUYECKH HEMPOTHBOPEUHMBYIO IIETIOYKY
PaCcCyXJICHHI ¢ ONTOPOH Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHHUS;

MCIOJIb30BATh MPU PEIICHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUI TIOMCKa, CTPYKTYpUPOBAHHs, HHTEPIpPETallMd U MpPEJCTaBIeHUs Y4eOHOH M Hay4yHO-
MOMYJISIPHON MH(pOpPMAIMH, MTOTYYEHHON U3 Pa3IMYHBbIX MCTOYHUKOB, KPUTHUUYECKU aHAIU3UPOBATh
noJiydaeMyro HHGOpMaIuio;

OOBSICHATh NMPUHLMUIBI ICHCTBUS MAalllMH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3nuyarb
yCJIOBHS UX OE€30MAaCHOT0 MCIIOIB30BaHUs B IOBCEAHEBHOM KU3HH;



NPUBOANUTH TMPUMEPHI BKJIA/Ja POCCHMCKUX U 3apyOeKHBIX YUYEHBIX-(DU3MKOB B pPa3BHTHE
HAyKH{, B 00BSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BATh TEOPETHUECKUE 3HAHUSA 10 (PU3MKE B MOBCEIHEBHON KM3HU JAJIs1 00ecreueHus
0e301acHOCTH IpU OOpallleHuu ¢ NpubopaMH U TEXHUYECKMMHU YCTPOMCTBaMH, Ul COXPaHEHMs
3JI0POBbSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOTO TIOBEACHHUS B OKpYXKAIOIEeH cpejie;
paboTaTh B TPYIIIE C BHIIOTHEHUEM PA3IMUHBIX COIMAIBHBIX POJICH, TUIAaHUPOBATh paboTy TPYIIIH,
palMOHAIBHO pacHpeleisTh OOS3aHHOCTM U IUIAHUPOBATh JIEATENbHOCTh B HECTaHJIAPTHBIX
CUTyalUsX, aJlCKBaTHO OLICHUBATh BKJIAJ KaKIOr0 U3 yYaCTHUKOB IPYIIIBI



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. PDU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6mmorexka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmorexka [IOK
22 Huriamika ! https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA 24
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnoreka [JOK
' ®da30Bble IEPEXOBI https://m.edso0o0.ru/7f41bf72
Wroro no pazneny 24
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Paznea 4. JIEKTPOJINHAMUKA 22
bu6mmoreka [IOK
1 MeKTpoCTaTiKa 10 ! https://m.eds00.ru/7f41bf72
4.2 ITocTostHHBIM 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PesepBHOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3
11 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nu(poBbIe
Ne n/m P Kontpoabnbie IIpakTHueckue (witpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Paznea 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe nosne. JeKTpoOMarHuTHast 1 1 3 bubnmnorexa [JOK
' VHIYKIHS https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnuoteka [JOK
' KosiebaHus https://m.edsoo.ru/7f41c97¢
MexaHn4YecKHe U dJIEKTPOMArHUTHBIS bubnmoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo0.ru/7f41c97c
bu6nmoreka [JOK
23 Onrrika 10 3 https://m.edso0.ru/7f41c97c
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Hroro no pazneny

24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

31 OCHOBBI CHIEITUATBHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCHTEIBHOCTH https://m.edso00.ru/7f41c97c
Wroro no pazueny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKHU 6 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
42 Crpoetiie atoma 4 https://m.eds00.ru/7f41¢c97¢
bu6mmoreka [IOK
43 ATOMIOE 2pO > https://m.eds0o.ru/7f41c97¢
Hroro no pazgeny 15
Pa3znen 5. 9JIEMEHTbI ACTPOHOMUHU U ACTPO®PU3UKHU
bu6mmorexa [IOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 1 httos://m.edsoo.ru/7fA1c97c
Hroro no pazneny 7
Pa3znen 6. OGOBIIAIOIIEE IOBTOPEHUE
bu6mmoreka [JOK
61 Obobuiaromee nosropente 4 https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4
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