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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHETO 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tmporpammbl, mpexactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npenvera «®Du3ukay B 0o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Copepxanue mporpaMMbl Mo (U3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATELHOCTHOTO Noaxoaa. IIporpamMma o ¢pu3nke COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKXKe YYUTHIBAET HEOOXOIMMOCTb pealu3allli MEKIPEeIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIW M3y4eHHs (U3UKU HA YPOBHE CPEIHEro o0Iero odpa3oBaHUs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpelIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIaHUpPYEMbIE PE3YNbTaThl OCBOCHHUS Kypca PU3MKHU Ha 6a30BOM ypOBHE, B TOM UHCIIE

IIpeIMETHBIE PE3YIbTAThI IO rojiaM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay 1o rogaM oOydeHus.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
peaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHbIN BKJIAJ] B CUCTEMY 3HaHHI 00 OKpYXKaroLIeM MUDE.
[konpHBIH Kypc GU3UKM — CHCTEMOOOpA3YIOIUN [Jisi €CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
MPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SBICHUH, N3y4aeMbIX
XuMHel, Ouonoruei, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
NpUMEHEHHE (U3NYECKUX 3HAHUN ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJyYeHHMs HOBBIX
MaTepHaJoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BBIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca ¢u3uku JUIist ypOBHS CpeHero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK MPUHIMIIBI €0 IOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuall Kypca (PU3HKH 0ObEIUHEH BOKPYT
buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUpOBAHUE TNPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHImana GU3NYECKoil HayKH, OCMBICIIEHUE CBSA3U Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpobIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUH U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »skonocusayuu peasusyercsi MOCPEICTBOM BBEIEHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM pallioHaIbHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOJE, I'PAaHUIAX MPUMEHUMOCTU TEOPHH, JJIS ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucteMHO-[IeATEIbHOCTHBINA MOIX0 B Kypce (GU3MKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHHU3aIH IKCIEPUMEHTAIbHON JesTeIbHOCTH o0yyatomuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCA YYaCTHHKAaMH 00pa3oBaTEIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKMX BEJIWYMH W TOCTAHOBKY OIIBITOB IO MPOBEpKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh W3YUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszena
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (DU3UUECKOW MOIENH IS CHTYallMH MPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuasbHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0miero o0pa3oBaHUs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (PH3MKH WM B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunete
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUECKHMX TPAKTHYECKUX pPadOT U JIEMOHCTPALMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3nKe KIFOYEBBIX JEMOHCTPALMH ISl WCCIIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreuyrBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOydaromuxcsi. Temarnyeckue KOMIUIEKTBI JIaOOpaTOPHOTOo OOOpYIOBaHUS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

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

e (opMupoBaHHE HUHTEpeca M CTPEMJIEHUS OOYYAIOUIMXCA K HAYYHOMY H3YYEHUIO

HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE IMPEJCTaBICHUH O HAyYHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



dbopMUpOBaHUE HAYYHOTO MHUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

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

(dbopMHpOBaHUE TPEACTABICHUN O PO (PU3HMKH IS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU M TEXHOJIOTHIA.

JocTmwkeHnne 3TUX Iesell oO0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKM 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUEe YMEHUN TNPUMEHATh TEOPETUYECKHE 3HAHUA i1 OOBSICHEHHS
busznyecKkux SBJICHUH B NPUPOJE U JIA NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJICJIbIO, 3aJla4, IOAPa3yMEBAIOIIUX CAMOCTOSITEILHOEC CO3/aHue (HHU3MIECKOH
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

MOHMMaHUe (PU3UYECKMX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOUMCTB U
TEXHOJIOTHYECKHX MPOIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPEAY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS U TPOBEACHHS (DU3HMUCCKHUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIIEI0BATENbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme mo (GpusnKe nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIh JElaeT BHIOOp MpOBEACHHUS JTa0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTObI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunblie MeToAbl MO3HAHUS OKpyXxaroiuiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunsle rumnore3sl. Ouzndeckue
3aKOHBI U TeOpHH. | paHHIIBI TPUMEHUMOCTH GU3HUUECKUX 3aKOHOB. [[pHHITMI COOTBETCTBHS.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBble U TU(POBBIC U3MEPUTEIBHBIC MPUOOPHI, KOMITBIOTEPHBIC TaTUYNKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpeAHSIsl CKOPOCTh, MITHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HAa OCU CUCTEeMbl KoopAuHaT. ClioKeHHE NMEepeMEIIeHU 1
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NepEMEILEHUS MaTepUaibHOW TOYKU OT BPEMEHHU.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHe MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTJIOBash CKOPOCTh, JIMHEHHas CKOpocThb. Ilepuon m
yacTtoTa oOpauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHnueckne yCTpoiicTBAa W IPAKTUYECKOE TIPUMEHEHHWE: CIUIOMETp, JABH)KCHHE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALMd KHHEMAaTUYECKUX XapaKTePUCTHUK JIBHIKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hanpasnenue ckopocTH IIpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBaHnre  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMH  TEJIOM  3a
NIOCJIEZI0OBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBWXXEHHMH C
HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenue ABUKEHUS MIAPUKaA B BI3KOW KUIKOCTH.

W3ydeHue ABM>XEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocurenbHOCTH ['anuiies. 1lepsoiit 3akoH HeroTona. MHepLmanbHble cHCTEMBI
oTCcuéTa.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MarepuanbHOU ToOUYKU. Tpernii 3akoH Hpl0TOHA [UIsl MaTepraabHbIX TOYEK.

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

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

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

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPIOTO TEJA.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: MOAIIMIHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Je(OpMaLnu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue aBuxeHUs OpycKa Mo HaKJIIOHHOW IJIOCKOCTH.

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

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MaTtepuanbHO TOUKH (Tea), CUCTeMbl MaTepHalbHbIX ToYeK. Mmynbe cuibl u
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBFHON SHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTSKEHHs] pE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl Mosekyn. KonudecTBo BemiecTsa.
[TocrossnHast ABorajpo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMUHETHYECKONW TEOPUH
ueanpHOro rasa. AOCOJIIOTHasg TeMmIeparypa Kak Mepa CpelHeld KUHETHYECKOH >SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe MpeicTaBIeHue U30MPOIIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

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

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogeinb, HUTFOCTPUPYIOLIAs IPUPOLY JABIECHU ra3a Ha CTEHKHU COCYAA.

OnBIThI, HIUTFOCTPUPYIOLUE YPABHEHUE COCTOSHUS UACAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Omnpenenenne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATYpPBI BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamuku

TepmoanHamuueckass cucteMa. BHYTpeHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ u3mMeHeHus. KoanuecTBo TemaoTel U padoTa. BHyTpeHHss sHEprust 0AHOATOMHOIO
UJeaIbHOrO ra3a. Busl Teronepeayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IIydeHHE. Y IeTbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTs mpoieccoB B IpUpPOJIE.

TenioBeie MamuHbL. [IpuHIUIIBL [EeHCTBUS TeTIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
Teru1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. {ukn Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHudyeckue YCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHHUE: JBUIaTellb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tejla MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH M3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOrO BO3/yXa, HarpeBanue 3(upa B JATYHHOH TpyOKe MyTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

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

Monenu napoBoi TypOHMHBI, IBUTATENsl BHYTPEHHETO CrOPAHHUs, PEaKTUBHOTO JBUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayxa. HaceleHHbli map. Y ienbHas TemioTa napooOpa3oBaHUsL.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUSI OT JaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TerioTa miasiaeHus. Cyonumarus.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH MOJIYYCHHA COBPCMCHHBIX MaTcepuraioB, B TOM YHUCJIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTU BO3yXa.

Pa3nen 4. DaekTpoanHaMuKa

Tema 1. Inexkmpocmamuka

OneKkTpu3anusi Tell. OJEKTpUYecKuid 3apsana. J[Ba Buaga >IEKTpUUYECKHX —3apsIOB.
[IpoBOIHUKY, TUBNEKTPUKH U MTOTYIPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumopeiicteue 3apsigoB.  3akoH  Kynona. TodeuyHBI  DJIEKTPUYECKUN  3apsij.
Onektpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro mnois. IlpuHuun cynepno3unuu
ANEKTPUUECKUX MoJiel. JINHNKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PaGora cun osnektpocratuueckoro mosd. Ilorennuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM MoJe. [ludnekTpruieckasi IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHnueckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJIEHHE 3JIEKTPONPHOOPOB, KOHAEHCATOpP, KOMUPOBAIHHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1s ydacTka Lenu.

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

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

DIIEKTPOABUKYILAsA CHJIA M BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHHUKA TOKA. 3akOoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNIEeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J€KTPOHHBIX ITYYKOB.

[TomynpoBonHuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PAcCTBOpax M paciulaBax »3JEKTPOJIHUTOB. DJIEKTPOJIUTHYECKAs
Juccoruanus. JIEeKTPOIIN3.

OneKkTpruueckuil Tok B ra3zax. CaMoCTOSITENbHBIM 1 HECAMOCTOATEIbHBINA pa3psaa. MomHuUS.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIe MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP COMPOTHUBJICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUJIMHBI, ITUTOMIAIHN
MOTNIEPEUHOT0 CEYEHUS U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMKYLIeH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO
AJIEMEHTA M OIlEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHOIA.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYIIEH CHIIBI  HCTOYHHMKA TOKAa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHS B 10 Kiacce OCYHIECTBISETCS C y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, Hay4YHbId (akT, rumore3a, Qu3Myeckas BeIWYMHA, 3aKOH, TEOpHs, HaOIIOIeHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

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

buonoecusn: mexanuueckoe JBM)KEHUE B JKUBOM npupoje, 1uddysus, ocMoC, TEII000MEH
KUBBIX OPTraHU3MOB (BHIIBI TETUIONEPEIAuH, TEIJIOBOE PABHOBECHE), SJICKTPUICCKHE SIBJICHUS B
JKUBOM IPUPOJIE.

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

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

Texnonoeusa: npeoOpa3oBaHue ABMKEHUI C UCIOIBb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyTue), IBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOJMIBHHUK, KOHAWIIMOHEP, TEXHOJIOTHU TOTY4YCHUSI COBPEMEHHBIX MaTepPHajioB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJIOIWMH,  3JEKTpocTaTHYecKass  3allluTa,  3a3eMJICHUe
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, dJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

ITocTossHHBIE MarHuThl. B3auMomelcTBHE INOCTOSHHBIX MAarHUTOB. MarHuTHoe MoOIe.
Bekrop MarHuTHOM MHAyKUMU. [IprHIMI Cylieprno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHOM
uHAyKuMY. KapTiHa TMHUI MarHUTHONW MHAYKLUU TOJISl HOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1osie IpOBOAHMKA C TOKOM. KapThHa JMHMM MHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOT'O IIPSIMOTO IIPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOIO IPOBOAHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHHE 3apsiHKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuisl Jlopenna.

SIBieHME DIIEKTPOMAarHUTHOW MHAYKUMU. [lOTOK BekTOpa MarHUTHOM WMHIYKIUH.
DIIEKTPOABMKYIIAS CHUJIA UHAYKIUHU. 3aKOH 3JIEKTpOMarauTHoW nHykunu dapanes.

BuxpeBoe ayiekTpuueckoe IMose. ONEKTPOJABMIKYIIas CWia WHAYKIMM B IPOBOJHUKE,
JBHKYILIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CUJIa CAMOUHIYKIUH.



DHeprusi MarHuTHOTO TIOJISI KATYIITKHA C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JICKTPOMArHHTHI, JICKTPOABUTATEIb, YCKOPUTEIIH dJIEMEHTAPHBIX YaCTHII, UHIYKIIUOHHAS 1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHYKIIUA MarHUTHOTO TIOJIA.

B3auMopeiicTBre ABYX MPOBOJTHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenua.

3aBUCUMOCTD DJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MOTOKa.

SIBieHre CaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Pazpnen S. KoneGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojHble MexaHMuyeckue KojeOaHus. ['apmMoHuueckue
kosebanus. Ilepuon, wactora, amrmumryna u  ¢asa kosnebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX Kojebanuid. [IpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOTMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHUS PHEPIrUU B HUICAIBHOM KojeOaTelbHOM
KOHTYpE.

[TpencraBiaenue o 3aTyxamomux KojeOaHUsIX. BbIHYXeHHble MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[TepemennbIil Tok. CUHYCOMAAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYAHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. I[IpousBoacTBo, mepemaya W NOTPeOJIEHUE 3IIEKTPUUECKOW HSHEPIHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AEKTpodHepruu. KynpTypa wucnonap3oBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHu4yeckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHA 3BOHOK,
TeHEepaTop MEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyiedaTenbHON CUCTEMBI (IPYKMHHBIA MM MaTeMaTHYeCKU
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHUIA.

Hab6nronenue pezonanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuumnorpamMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKH WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH TMIEPUOJIa MAJIBIX KOJeOaHM rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B LENMM W3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMazcHuUmHbvle 60JIHb

MexaHudeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pacrpocTpaHEHUs
W JjuuHA BOJHBEL [lomepednble W TpOAONBbHBIE BONHBL MHTepdepeHmus u mudpakius
MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4YEHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLLIEH Cpebl.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
YIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJH.

Habmronenue natepdepeHny u AuQpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

Halmronenue CBsI3M TPOMKOCTH 3BYKa W BBICOTBI TOHA C aMIUTATYAOW M YacTOTOH
KoJIeOaHui.

HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, MPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonnHetHOE pacripocTpaHEeHHUE CBETa B OJHOPOIHON Cperie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMpEIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId Yroja MOJHOTO BHYTPEHHEIO
OTPa’KEHUS.

Hucnepcus ceeta. CroxxkHbIl cocTaB 6enoro cera. L{ser.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. QopMyIia TOHKOW JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOI'€pEHTHBIX UCTOUHHUKOB.

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

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOEKIMOHHBIA ammapar, MHUKpPOCKOI, TEJECKOIl, BOJIOKOHHAs OMNTUKA, JU(paKIMOHHAs
pemeTKa, NOJIAPOUI.

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB U300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHOW TEOPUH OTHOCUTEJIBLHOCTH
['paHuLbl TPUMEHUMOCTH KJIACCHMUECKOW MeXaHuku. IlocTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSL CKOPOCTHM CB€Ta B BaKyyme, [MPUHLUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUENU U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIBl. DHEPIUs TOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €ro YaCTOTOH. DHEPrHst U UMIYJIbC
dboToHa.
OtkpeiTue u wucciaenaoBanne (oroadpdexra. Omnbitet A. I'. CromeroBa. 3aKkoHBI
dorosddexra. YpaBHenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XHUMHUYECKOE JIEHCTBUE CBETA.



TexHuueckue yCTpoilCTBa M MHpaKTHUECKOe NpUMEHeHHe: (PoToanaemMeHT, (OTOAATUHUK,
coJTHeYHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

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

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctynarel bopa. U3nyuenue u mornomenue GOTOHOB IpU MEPEXoae aToMa ¢
OJIHOTO YpOBHSl BSHEpruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZIOPOZA.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalu3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JIy4YEHUE.
TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.
Jlemoncmpayuu
Monuens onbita Pesepdopra.
Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.
HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
Hab6nronenue nuHeyaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOIIUE  CIOXKHOCTH CTpOEHHS  A1pa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa nmo onpeneneHno cocraBa paauoaKTUBHOIO U3JIy4EHHUS.
CsaoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.
OHeprust cBI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES AIED.
Anepupiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTUBBI  SAEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPreTHKU.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
Metobl HaOIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: JO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIIUX YACTHII.

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



Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Ortanbl  pa3BUTHS  acTpoHOMUHU. [IpukinagHOoe W MHUPOBO33PEHUECKOE 3HAUYCHUE
ACTPOHOMHH.

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

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlUarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

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

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpodaeMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon JlyHsl, ianet, Mneunoro Ilytu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKOH cdepax OesATETbHOCTH YeNOoBEeKa, poiib M MecTo (U3WKH M acCTPOHOMHH B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, poib (U3NYeCKoi Teopuu B (HOPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001LEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeameTHbie CBS3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kiacce ocyuiecTBiseTcs ¢ Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uveckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUMN, TPUTOHOMETpUYECKHE (YHKIUU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC, BEKTOPBI U UX MPOEKIIMH Ha OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB,
MIPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKIIUH.

buonocus: snekTpuyeckue SBICHUS B KUBOM MPHUpPOJAE, KoleOaTeNnbHbIE ABMKEHHUS B
KUBOW TPHUPOJIC, ONTHUYCCKUE SIBJICHUS B XUBOW MPHUPOJIE, NEHUCTBHE pPaJUAlMM Ha >KUBBIC
OpraHU3MBlI.

Xumusi: cTpoeHHME aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUIMUECKON PEIIETKY, CIIEKTPAIbHBIN aHATH3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyH, (poTochEMKa 3eMHOM
MTOBEPXHOCTH, IPEICKAZAHNE 3EMIIETPICECHUI.

Texnonozus: NTMHUM DJIEKTPOIIEpeady, T€HEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOJBUTATED,
WHAYKIMOHHAS Te4Yb, pajap, paJuoNpuUEéMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAsl OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro npeamera «dusmka» Ha ypoBHE CpeaHEro oOmiero odpa3oBaHUA
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yNIbTaThl OCBOEHMs yueOHOro mnpeamera «@Du3Mkay IODKHBI OTpa)kaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3MLIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUHM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTSAM DPOCCHHMCKOro  OOIIEeCTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa M ONbITa JEATEIbHOCTH B INPOLECCE peaau3alMd OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

Cc(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTI'0 WIEHAa POCCUIICKOro 00I11eCcTBa,;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEJIBHOCTh B HHTEpECax TI'Pa)KAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJBHBIMH HWHCTUTYTaMH B COOTBETCTBHH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHNUS;

CIOCOOHOCTh OIICHWBATh CHTYAlMI0 M MPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUCHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ICSATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAst AICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

WHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NEeITETPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PHU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa3oBaHHIO B 001acTH (U3MKU Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TIJI00ALHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;



MJJAHUPOBAHUE M OCYIIECTBICHUE JCHCTBHII B OKPYXAIONIEH Cpele Ha OCHOBE 3HAHUS
LeJIeld YCTOMYMBOrO pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIIbHOCTH 9SKOJIOTMYECKOW HANpaBJICHHOCTH HA OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (prU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO IESITEIIBHOCTh NHINBUIYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicCTBUS
Bba3zoBble Jioruyeckue eiicTBUS:

CaMOCTOSITENILHO (DOPMYJITMpPOBaTh M aKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEEIIATh LENH AeSTeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PaCCMaTPUBAEMBIX (PU3UUYECKUX SIBICHUAX;

paspabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IENSIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh M BBINOJNHATE PAOOTYy B YCIOBHSIX pPEAbHOTO, BHPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

ba3zoBble ucciieqoBaTe/bCKHUe 1eHCTBUSA

BIIQ/IETh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BIIJICTh HABBIKAMHU YYEOHO-MCCIIEOBATEIBCKON M MPOEKTHOM NIEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYSHHIO HOBOTO 3HAHMS, €ro HHTEpPIpPETaIlnu,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ pEeIIeHHs, HaXOJUTh apryMEHTHl ISl JO0Ka3aTeIbCTBA CBOMX YTBEPXKICHUM,
3a/1aBaTh TapaMeTPhl U KPUTEPHUH PEIICHUS;

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

CTaBUTh U (POPMyIHUPOBATH COOCTBEHHBIE 33Jaud B OOpa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HaHUS M0 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TONMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIAACTb HABbLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACpKaHUA U3 HUCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (U3UYECKOTO COACPKAHMS B pasIU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyaIH3aI1H.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

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

pacro3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIM U CMATYATh KOH(MIUKTHL;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOJb30BAHUEM S3BIKOBBIX
CPEACTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOUpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBHI C y4éTOM OOIIMX UHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHW30BbIBaTH M KOOPJAMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUH, PACIpPElENATh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM paboTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJAOI0 YJaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

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

OCYILIECTBIIAATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEICHHWE B pPA3IUYHBIX CHUTyalusX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATEJIbHYIO JESATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHUS PAcU€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITTOJIHEHUS] MPAKTUYECKOM paboThl ¢ Yy4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHMPOBAHUIO M TPOSBICHUIO JPYAULIUH B 00JacTH (U3UKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.



CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

1aBaThb OI_IGHKy HOBBIM CI/ITyaLII/ISIM, BHOCUTH KOppCKTI/IBBI B ACATCIBHOCTHh, OLICHUBATDH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIJICTh HAaBBIKAMHU MTO3HABATEILHON PEeQIICKCUN KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUI
Y MBICJIUTEIILHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUH;

UCTIOJIb30BaTh MPUEMBI pE(IICKCUU ISl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMGTB OLICHUBAThHb pI/ICKI/I 158 CBOGBpCMeHHO HpI/IHI/IMaTB pemeHI/m 10 UX CHHXKXCHHIO,

MIPUHUMATh MOTUBBI M apTyMEHTBI JPYTUX MPU aHATU3€ PE3YJIbTATOB JICATCIbHOCTH;

MPUHUMATH €051, TOHKMAasi CBOM HEJOCTATKH M JIOCTOMHCTBA;

NPUHUMATh MOTUBBI U apI'yMEHTHI IPYIUX P aHATINU3€ PE3YJIbTAaTOB AEATEIILHOCTH;

NPU3HABATh CBOE MPaABO U MPABO JPYTUX HA OLIMOKH.

B mporecce 10CTHXKEHUSI TIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPAMMBI 110 (hPHU3UKE IS
YPOBHsI CpeHEro o0Iero oOpa3oBaHus y O00yUYarOIIMXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
WHTEJUICKT, MPEIoIaraomuii copMupoBaHHOCTD:

CaMOCO3HaHHUs, BKJIFOYAIOIIEr0 CIIOCOOHOCTH IMTOHUMATh CBOE AMOILMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHUSI PAa3BUTHS COOCTBEHHOM SMOIMOHANIBHON Cepbl, ObITh YBEPEHHBIM B ce0€;

caMOpEeryJIupOBaHuUs, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHUE, CIOCOOHOCTH aJalTUPOBATHCA K HAMOIMOHAIBHBIM
NU3MCHCHUSIM N HpO?[BJI)ITI) FI/I6KOCTI), 6I)ITI) OTKpI)ITI)IM HOBOMy;

BHYTpEHHEHl MOTHBAIMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTHKCHHUIO IENd MU YCIexy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JIWCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

OMIIaTuHy, BKHIO‘I&IOHICﬁ CHOCO6HOCTI) IIOHUMATh OMOIHWOHAJIBHOC COCTOSHHUC prrI/IX,
y‘-II/ITI)IBaTI) €ro HpI/I OCYHIGCTBJICHI/II/I O6HIGHI/I$I, CHOC06HOCTI) K COLIyBCTBI/IIO u COHepe)KI/IBaHI/IIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JPYTUMU
JIIOJIEMH, 3a00TUTBCS, TIPOSIBIIATH HHTEPEC U pa3perniaTh KOHMIUKTHI.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJjacce npeaMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B PAa3BUTUHA COBPEMEHHON TEXHHUKH M TE€XHOJIOTMM, B IPAKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJEeNel: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPJOE TEJIO, MACANbHBIM ra3, MoJenu
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUECYHBIM AJIEKTPUUYECKUHN 3apsii MpPH pelIeHUun
bu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKHE SBJIECHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJMHEWHOE MIBU)KEHHE, CBOOOJHOE MaJeHHE Tel,
JIBIDKCHWE TIO OKPY)XHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPIBIX TeNl, U3MEHEHHEe 00BbEMa Ten NpH HarpeBaHUU
(oXJaKJIeHUH ), TEIJIOBOE paBHOBECHE, UCTIAPEHHE, KOHCHCAIMS, TUIaBJIeHIEe, KpUCTAIIH3aIHs,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIIICHUE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXIy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJIEICTBHE 3apsi/10B;



OINKCBIBATH MEXAHUYECKOE JIBUKECHUE, MCIIONIb3Ysl (PU3NYECKHE BEIMUYUHBI: KOOPAMHATA,
yTh, MEpEeMEeLIeHne, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMIYJIbC Tela, KMHETHYeCKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONUCAaHUM MPABWIBHO TPAKTOBaTh (U3MYECKUH CMBICI MCIOJB3YEMbIX BEJIWYMH, UX
0003HaueHMsI U €JUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOILME JAHHYIO (PU3MUECKYIO BEIUYHHY
C IpYTHMH BEJIMYMHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
¢du3nyeckue BEJMYMHBL: JIaBJICHUE Ta3za, TeMIleparypa, CpelHsAs KHHETHYecKas >SHeprus
XA0THYECKOT0 JBW)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
ux OOO3HAYEHMs U E€IUHMLBI, HAXOIUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NYECKUE BEIUYUHBL: AIEKTPUUYECKUI 3aps]l, dJIEKTPUUECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUAIOB; MpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKUE TMPOLECCH U SBICHUS, HCIONB3YsS (PU3MUECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUS MMITYJIbCa, IPUHIUI CYNEpIO3ULMU CHJI, TPUHLIUI
paBHOIIPABHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIIOBOTO BHKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MepBblil 3aKOH TEPMOJUHAMUKM, 3aKOH COXPaHEHUS
JIEKTPUUECKOro 3apsia, 3akoH KylloHa, mpu 3TOM pas3nuyaTh CIOBECHYIO (OPMYIMPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (YOPMYIHPOBATH BHIBOIBI;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIb30BATh HM3BECTHBIE METOIBI OIEHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCUMOCTH MEXIY (U3MUECKUMHM BEIMYMHAMHM C MCIIOJIb30BaHHEM
OpSAMBIX HW3MEPEHUil, MpH STOM KOHCTPYUPOBATh YCTAaHOBKY, (DPUKCHpPOBAaTh pE3yJbTaThl
MIOJTYYCHHOW 3aBUCHMOCTH (DM3MYECKUX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEIaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOmoiaTh TMpaBuia 0€30MacHOro Tpyda MpH TNPOBEICHUM HCCIEIOBAaHUI B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIENI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
¢u3nueckre 3aKOHbI M MPUHLHUIIBI, HA OCHOBE aHAJM3a YCIIOBHS 3aJjaudl BHIOUPATh (PU3UYECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYSCHHOTO 3HaUeHHsI (PU3MUeCcKON BEIIMIHHEI,



pemiarb KayeCTBEHHBIE 3aJ1a4d: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEUMBYIO LIETIOUYKY
paccyXIeHUl ¢ OOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

NPUBOUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIl;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHMUA 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, IUIAaHUPOBATh PaboTy
IpYONbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ Ka)JIOr0 M3 YYaCTHUKOB T'PYIIIbI B
peleHne paccMaTpUuBaeMOM IPOOJIEMBI.

K xonny oOyuenusi B 11 kJjacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATh Ha TMpUMeEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHA COBPEMEHHOM TEXHHUKH M TEXHOJIOTMM, B IIPAKTUYECKOU
JESTENIbHOCTH JIFOJIEH, 1IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3UUECKUX MOJAENe: TOYeUHBIN
NEKTPUYECKUN 3apsj, Jyd CBETa, TOYEYHbIM MCTOYHUK CBETa, SJCPHAas MOJEIb aroMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeIICHUN (PU3UIECKUX 3a]1a4;

pacrno3HaBaTh (pU3MUECKHE sBIEHUS (MPOILECcChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHM (DU3HMKU: dJIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJIEHCTBUE MAarHUTOB, 3JEKTPOMarHUTHas
UHAYKLMS, JAEWCTBUE MarHUTHOTO IOJIA Ha IPOBOAHMK C TOKOM M JBHXKYILIMICS 3apaf,
AIEKTPOMArHUTHBIE KOJICOAHUsI M BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHHUE,
npenomiieHue, HHTepdepeHuus, audpakuus W TMOJNSIpU3aLUi CBETa, JUCIEPCUS CBETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aTomMa BOJOPO/1a, ECTECTBEHHAs] U HCKYCCTBEHHAs PaJMlOAKTUBHOCTH;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLIECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CWIa TOKa, JJIEKTPHUUECKOe
HaIpsDKEHUE, JIEKTPUUECKOE COIPOTHUBIICHHUE, PA3HOCTh IIOTEHIINAJIOB, JIEKTPOABUKYIIAs CUIIA,
paboTa TOkKa, MHIYKIMS MarHMTHOrO Mouis, cuwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHus 3JIEKTPUYECKOI0 M MAarHUTHOIO TOJeH, MepHoA W yacToTa KoseOaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CHjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMAarHUTHBIX
KoneOaHul, (OKyCHOE pacCTOSHHE M ONTHYEeCKas CHUJia JIMH3bI, IPU OINHUCAHUU IPaBUIBHO
TPaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYMH, UX O0003HAu€HUs M EAMHHUIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIMUMHAMU;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIE SBJICHHUS W TPOIECCHI, MCIONb3yd (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUU
NPaBUIbHO TPAKTOBaTh (U3UYECKUH CMBICI MCIIONB3YeMbIX BEJIUYMH, MX OO0O3HAUYEHUs U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaU€HUE (PU3NYECKON BETMUHHBI;

aHAJTM3UPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCHONB3ys (DU3MUYECKHE 3aKOHBI U
OPUHLMIBL 3akoH OMa, 3aKOHBI TIOCIENOBAaTEIBHOIO U MApajuIeNbHOIO  COEIMHEHUs
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIIMH, 3aKOH



IPSMOJIMHEHHOTO PACIPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHME OWHIITeHHa Ui (QoTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpaHEHHMsI HMIYJIbCa, 3aKOH COXPAHEHHUS 3JIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUs
MaccoBOI0 4MCia, MOCTynarel bopa, 3akOH paguoakTUBHOIO pacnajaa, MpU 3TOM pPas3indaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPR)KEHUE U YCIIOBHs (TPaHULBL,
00jacTh) IPUMEHUMOCTH;

OTIpeNeNIATh HAIpaBJICHUE BEKTOpA MHAYKIWHA MAarHUTHOTO TOJS MPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

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

BBITOJIHATh OKCIEPUMEHTHI IO HWCCIICAOBAHUIO (DPU3MUYECKUX SBJICHUH U TIPOLIECCOB C
UCTIONB30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEPEHUH: Tmpu 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro HKCIEpUMEHTa, CcoOMpaTb YCTAHOBKY M3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3MUECKUX BEIWYHH, NPH ITOM
BBIOMpPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HWCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
HOrPEIIHOCTEN U3MEPEHMIA;

UCCIIEI0BaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C UCIIOJIb30BAaHUEM IMPSIMbIX U3MEPEHUN:
IPpU 5TOM KOHCTPYHMPOBATh YCTaHOBKY, (PUKCHpOBATh PE3y/ibTaThl MOITYYCHHOW 3aBUCHMOCTH
¢u3nveckux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, JAenaTh BBIBOABI IO pe3yiabTaTaM
UCCIIEI0BaHMS;

coburoiaTh IMpaBuia 0€30MacHOro TpyJda NpU NPOBEJCHUM HCCIENOBaHMM B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW M MPOEKTHOW JEATENIEHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pewiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuecKod MOJENbI0, HCIOJIb3Ys
(du3nyeckre 3aKOHbl M NIPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BbIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYUHBI U (OPMYINBI, HEOOXOIMMBIE UIsI €€ pelIeHHs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATH PEATbHOCTH MOJyYCHHOTO 3HaUSHHsI (PU3MUECKON BEIMYHHEI,

pelaTh KayecTBEHHBbIE 33a/1a4M: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
paccyXIeHU C ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHUS;

UCTIONB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH W TIPEICTAaBIICHHUS y4eOHOH W
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuyM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOJIy4yaeMylo HHPOPMALUIO;

OOBSICHATH IPUHIIUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
YCIIOBHS UX 0€3011acCHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HU;

IPUBOAUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX YyUEHBIX-(HU3MKOB B pa3BUTHE
HaYyKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHWUS TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMs 3I0POBbsI U COOIIOZICHNSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMABHBIX POJICH, IUIAaHUPOBATh paboTy
TPYIIBI, PalMOHAIFHO paclpeneNiaTh OOS3aHHOCTH W IUTAHUPOBATh JICATEIIEHOCTH B
HECTaHJAPTHBIX CHUTYallHsiX, aJeKBATHO OIEHHBATH BKJIAJ KaXIOTO W3 YYACTHHKOB TPYIIIHI B
pelIeHne paccMaTpuBaeMoil pooIIeMBl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
HaumeHoBaHue pa3ieioB
Ne 1 TeM yueGHOTO MpenMeTa KosanuectBo IIporpammHoe conepsanie OcHoBHbBIE BH/bI 1eSIT€IbHOCTH
n/n 4acoB o0yyarommxcst
Pa3neu 1. ®dusuka U MeTOIbI HAYYHOI'O NIO3HAHUS
1.1 | ®usuka u METO/IBI 2 ®u3zuka — Hayka O IPHUPOJE. N3ydyenne HayuHbIX (3MIMPUYECKUX U
HAy4YHOTO IT03HaHUs Hayunble =~ Meronpl  MoO3HaHUSA TEOPETUUECKUX) METOJI0B MIO3HAHUS
OKPY>KaroILEro Mupa. OKPYKaroIlero MUpa.
Pons 3kcnepumeHTa W Teopuu B OO6cysx1eHne rpaHuil IPUMEHUMOCTH
IIpOLIECCE MO3HAHUS TPUPOJIBI. (u3nyeckux 3aKoHOB U Teopuid. Pabota B
DKcrepuMeHT B pusuke. MojenupoBanue | TPYIIIE 1O MOATOTOBKE KOPOTKUX COOOLIEHHH
(u3MYecKnX ~ SBNEHMH M Ipoleccos. | O POJIH U MeCTe (PU3MKH B HAYKE U B
Hayunble rumotessl. OusHyeckue 3aKoHbI | TPAKTUYECKOH JICATETLHOCTH JIFONICH.
¥ Teopun. [paHHIBI npUMeHMMOCTH | JIGMOHCTDAIUS aHATOrOBBIX M LH(POBBIX
dusnueckux 3aKOHOB. [puHupm | A3MEPHTENBHEIX IPHOOPOB, KOMITBIOTEPHBIX
coorBeTcTBUs. Poib u Mecto ¢usuku B | AATTHKOB.
(DOPMUPOBAHUN  COBPEMEHHOI HaydHOM OcBoeHHEe OCHOBHBIX MpPUEMOB pabOTHI C
KapTUHBl  MHpa, B IPaKTHYECKOH 1npoBoit 1abopatopueit mo dpusuke
JESTEIIbHOCTH JIIOJCH
Hroro no pasneny 2

Pa3zgen 2. Mexanuka




2.1

Kunematuka

Mexanunueckoe JBUYKEHUE.
OTHOCUTENBHOCTD MEXaHUYECKOI O
nBrkennsa. Cucrema oTcuéra.
Tpaexropus.

[Tepemenienue, CKOpocThb (CpeaHsist
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOpPEHHE MaTEepUaJIbHOU TOYKH, HX
MIPOEKLUU HAa OCU CUCTEMBI KOOPAUHAT.
CrnosxeHue nepeMeIieHui U CI0KEeHHe
CKOpPOCTEH.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE
psMOJIUHEIHOE ABMKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUS, MYTU U NTepeMELICHUS
MaTepUaIbHOU TOUKHU OT BPEMEHHU.
CBobonHoe najeHue. Yckopenue
CBOOOHOTO TaJICHHS.

KpuBonnHeliHoe aBuxkeHue. J[BrkeHue
MaTepUaIbHOU TOUKH IO OKPYKHOCTHU C
MOCTOSSHHOM MO MOJIYJIKO CKOPOCTBIO.
VYrioBas CKOpOCTb, TMHEWHASI CKOPOCTb.
[lepuon u yactora oOpaleHHUS.
leHTpOCTpEMHUTEBHOE YCKOPEHHE.
TexHuueckue ycTpoucTsa u

[IpoBeneHue sKkcriepuMeHTa: U3y4eHue
HEPaBHOMEPHOI'O JBUKEHMUSI C LIENIbIO
OIIpeJIeJIeHUs] MTHOBEHHON CKOPOCTH;
HCCICAOBAHUEC COOTHOIICHUA MCKAY IMYTAMU,
IPOMIEHHBIMH TEJIOM 3a IOCJEI0BATEIbHbIE
paBHbIE IPOMEXKYTKH BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBU>)KEHUHU € HA4aJIbHOU
CKOPOCTBIO, PAaBHOW HYIIIO; U3y4E€HUE
ABWIKCHUS IApHUKa B BSI3KOM KUJIKOCTH,
U3y4eHHE JBMXKEHUS Teja, OPOLIEHHOTO
ropu3oHTabHO. OOBSICHEHNE OCHOBHBIX
HPUHIUIIOB AEHCTBUS TEXHUYECKUX
YCTPOMCTB, TAKUX KaK: CHUJAOMETP, LIEIHbIE U
pEeMEHHBIE IEpeaayM ABUKECHUS; U YCIOBUM UX
0€301aCHOT0 MCII0JIb30BaHUs B IOBCEAHEBHOM
KHU3HU.

Pemenue pacu€THbIxX 3a/1a4 ¢ IBHO 3aJJaHHOM
(U3U4YEeCKON MOZIETBIO € UCIOJIB30BAHUEM
OCHOBHBIX (hOpMYJI KHHEMATUKH.
[Toctpoenue u ananus rpaduxos
3aBUCUMOCTEN KHHEMATHYECKHUX

BEJIMYMH OT BPEMEHHU IS

PaBHOMEPHOTO




MIPAaKTHYECKOE IIPUMEHEHHUE:
CHUJOMETpP,  JABUXKCHUE  CHAPAJOB,
LIETIHBIE U PEMEHHBIE ITepeadn

Y PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JIBI>KEHUSL.

Pacnio3naBanue pu3nyeckux sSBICHUN B
y4eOHBIX OIBITAX ¥ OKPYKAIOICH KU3HH:
PaBHOMEPHOE U PABHOYCKOPEHHOE
MpSIMOJIMHEIHOE ABUXKEHUE, CBOOOIHOE
aJieHue Tel, IBUKEHHUE 110 OKPYKHOCTH.
Ornucanne MEXaHUYECKOTrO TBUXKEHUS C
HCIIOJIb30BaHNEM (DU3HUYCCKUX BEITUIHH:
KOOpAMHATA, ITyTh, IEPEMEILIEHNUE, CKOPOCTbD,
yckopenue. Pabota B rpynmnax mpu
IUTAaHUPOBAHUH, TPOBEJICHUU U UHTEPIIPETAIIHH
PE3yJIbTAaTOB OIBITOB U aHAIIN3E
JIOTIOTHUTEIBHBIX HCTOYHUKOB HH(OpMALIUU
0 TeMe

2.2

JnHamuka

[Tpuniun oTHOCUTENBHOCTH ["anumnes.
ITepBbiit 3ak0H HproTOHA.

HNuepuumaneuble cucremsl oTcuéra. Macca
tena. Cuna. [IpuHumn cynepno3uuuu cui.
Bropoii 3akoH

HprotoHa 11 MatepuanbHON TOUKHU.
Tperuii 3akoH HerotoHa s
MaTepualbHBIX TOYEK. 3aKOH BCEMUPHOIO
tarorenus. Cuna tspkectu. [leppas

KocMuyeckasi ckopocTb. Cuia ynpyrocT.

3akoH ['yka.

Bec tena.

Tpenue. Buapl Tpenus (TIOKos,
CKOJIbKCHUS, KaueHus1). Cuiia TpeHws.

CpaBHeHue Macc B3aMMOJICHCTBYIOIINX TEI.
N3ydeHnne 3aBUCUMOCTH CHJIbI YIPYTOCTH OT
nedopmaiuu; cpaBHEHHE CUIT TPEHUS TIOKOH,
KaueHMs U CKOJIbKCHHUSL.

Oo6wbscuenne HeBecoMocTH. [IpoBenenue
JKCIIEPUMEHTA:

HCCIIEJOBaHKE 3aBUCHUMOCTH cuIl
YOPYrOCTH, BO3HUKAIOUIUX B MPYKUHE U
pe3suHOBOM o0pasie, oT Ux Aedopmarui;
U3y4YEeHUE JBUKECHUS Opycka 1o
HAaKJIOHHOM  IUIOCKOCTH;  MCCIIEOBaHUE
YCJIOBUWA paBHOBECHS TBEPAOro Tena,
HMEIOLIETO OCh BpaILlEHUS.

OObsicHeHne 0COOEHHOCTEH PAaBHOMEPHOTO U




Cyxoe tpenue. Cuia TpeHus
CKOJIbKEHUS U CUJIA TPEHUS MTOKOSI.
Koadduuuent tpenns. Cuna
COMPOTHUBIICHUS TIPHU JABKCHUH TeJla B
YKUJIKOCTHU WM rase.

[TocTynarenbHOE U BpalareabHOe
JBUKEHHE a0COTIOTHO TBEPAOIO Tela.
MOMEHT CUJIbl OTHOCHUTEJIBHO OCH
Bpaienus. [1neqo cubl. YcmoBus
paBHOBecHsl TBEPIOTO Tena. TexHuueckne

YCTpOﬁCTBa H IIPAKTHYCCKOC ITPUMCHCHUC!

NOAIIUITHUKU, IBUKCHHUEC UCKYCCTBCHHBIX
CIIYTHUKOB

PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JIBW)KEHUS, CBOOOIHOIO MMaJeHus TEL,
JIBM)KEHUS 10 OKPY’KHOCTH Ha OCHOBE 3aKOHOB
HeroToHa, 3aKOHAa BCEMHPHOTO TITOTEHUSI.
OOBbsicHEHNE

OCHOBHBIX IIPUHIIUIIOB

I[CflCTBHSI IIOJUINITHHUKOB u nux
MMPAKTUYICCKOT'O IIPUMCHCHMU .

OO0bsicHeHHEe JBUKEHUS NCKYCCTBEHHBIX
CIyTHUKOB.

PacrioznaBanue (u3HUECKUX SBICHHUNA B
y4EOHBIX OMBITAX M OKPYKAMOIIEH KU3HHU:
Ananuz

HHCPpLU, B38.I/IMOILGI‘/'ICTBI/I6

(bu3myecKux

TCII.
npoueCcCcoB U SBJICHUH C

HCIIOJIb30BAHHUEM 3dKOHOB U IIPHUHIUIIOB.




2.3

3aKOoHBI COXpaHCHUA B
MCXaHUKE

Nmmynbsc MaTepraibHOM TOYKH (Tela),
CUCTEMbI MaTepUaIbHBIX TOUEK. VIMITynbe
CWJIbI U U3MEHEHHUE UMITYJIbCA TeJA. 3aKOH
COXpaHEHHUs UMITyJbca. PeakTuBHOE
JBUKEHUE.

PaGora cuibl. MOIIHOCTE CHIIBI.
Kunernueckas sHeprusi MaTepuagibHOM
Touku. Teopema 00 U3MEHEHUU
KUHETUYECKON SHEPIUM.

[TotenuuanesHas sueprus. [lorenunanpHas
JHEPrus yrnpyro n1ehopMHUPOBAHHON
npyxuHbl. [loTeHinanbpHas sHeprus Tena
BOJIM3U IOBEPXHOCTH 3E€MIIH.
[ToTenuuanbHbIC U

HEeMOoTeHIIUaIbHbIe CHIIBL. CBS3b pabOTHI
HEMOTEHIUAIbHBIX CUJI C U3MEHEHUEM
MEXaHUUYECKON SHEPIUU CUCTEMBI TEJl.
3aK0oH COXpaHEHHUs MEXaHUYECKON
SHEpPTUH.

VYupyrue u Heynpyrue CTOIKHOBEHHUS.
TexHU4ecKue ycTpocTBa U MPAKTUYECKOE
IIPUMEHEHHE: BOJOMET, KOMEP, NPYKUHHBIN
MUCTONET, TBUKEHUE PAKET

[IpoBenenue 3KkciepuMeHTa: U3yuyeHUE
a0COJIIOTHO HEYIIPYToro yaapa € MOMOIIBIO
JIBYX OJMHAKOBBIX HUTSHBIX MasSTHUKOB;
UCCJIEJIOBAHHUE CBSA3U PadOThI CUJIBI C
M3MEHEHHEM MEXaHUYECKOM SHEpruu Tejla Ha
IIPUMEPE PACTSKEHUS PE3UHOBOI'O XKI'yTa.
Ornenka abCONIOTHBIX M OTHOCHTEIBHBIX
MOTPEIIHOCTEN U3MEPEeHHH (PU3NUIEeCKUX
BEJIMYMH.

Pemenue pacuéTHbIX 3a7a4 C SIBHO 3a/laHHOM
(U3NIECKON MOJIETIHIO C UCIIOIB30BaHUEM
OCHOBHBIX 3aKOHOB U (OPMYJI TUHAMHUKH H
3aKOHOB COXPaHEHUSI.

Pemrenne kauecTBEeHHBIX 33/1a4 C ONOPOM Ha
U3Yy4YEHHBIE B pazjene «MexaHnka» 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUe SBICHUS.
Onucanne  MEXaHMYECKOrO  JIBWIJKEHUS C
WCIIOJIb30BaHUEM  (DU3MUYECKUX  BEJIMYHUH:
HMITYJIbC TeJla, KHHEeTHYeCKasi SHeprus,




MOTEHIMAJIbHAs SHEPIHsl, MEXaHHUEeCKast
paboTa, MexaHUYeCKast MOIIIHOCTh. AHATN3
(u3nMYEeCKUX MPOLIECCOB U SIBICHUI ¢
HCIO0JIb30BAHNEM 3aKOHA COXPAHEHHUS
MEXaHUYECKOM SHEPIHH, 3aKOHA COXPAHEHUS
nmnynbca. OObsICHEHNE OCHOBHBIX IPUHILIUIIOB
JeMCTBUS M MIPAKTHYECKOTO TPUMEHEHUS
TEXHUYECKHUX YCTPOUCTB, TAKUX KaK: BOJOMET,
KONEp, MPYXKUHHBIA MTUCTOJIET.

OObsicHEHNE ABM)KEHUS PAKET C OMOPOU Ha
H3y4eHHbIE (PU3NUECKUE BETUUNHBI U 3aKOHBI
MEXaHUKH.

Hcnonp3oBaHne Py MOATOTOBKE COOOIIEHUH O
MPUMEHEHUH 3aKOHOB MEXaHUKH COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJIOTMH I TIOUCKA,
CTPYKTYpUPOBAHUS, UHTEPIPETALIMU U
MpeCTaBICHUS HH(POPMALIUU, KPUTHUECKUH
aHaJIU3 MOTy4aeMoi HHpOopMaIuu
[IpoBeeHne KOCBEHHBIX U3MEPEHNUH,
HCCIIeIOBaHHUM 3aBUCUMOCTEH (hr3nUecKux
BEJINYMH, IPOBEpPKA MPEATIOKEHHBIX TUIIOTE3

Hroro no pazneny

18




3.2

OCHOBEI TCPMOIAUHAMUKHA

10

KomnyecTtBo  TemIoTsl pu
TEIUIonepe1aye.

[TonsTre 06 aquabaTHOM mporiecce.
[TepBrIii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHue nepBoro 3aKoHa

TCPMOANHAMHKHU K U30IIPOLCCCaM.

I'paduueckas unTepnperanus paboTh rasa.

Bropoit 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocte  mporeccoB B
IpUpoJIe.

TennoBeie MatmuHbL. [[puHIMTIBL
JIEMCTBHUSA TEIJIOBBIX MAIlIKH.
Koaddunuent monesnoro aecTeus
TEIIOBOM MAaITWHEI.

Muxn KapHo u ero ko3ddunuent
MMOJIE3HOTO ACHCTBUS. DKOJIOTHYECKUE
MPOOGJIEMBI TETIJIOIHEPTEeTUKH.

JIBurarens BHYTPEHHETO CrOpaHUs,
OBITOBOM XOJIOMIBHUK, KOHIUIIHOHED B
IMOBCEIHEBHOM JKM3HH IBUTATEIIS
BHYTPEHHET0 CrOpaHusi, OBITOBOTO
XOJIOTMITbHHKA, KOHTUITMOHEepa. Onrcanue
CBOWCTB TeJI ¥ TEIUIOBBIX SBJIEHHUH C
WCIOJIb30BaHNEM (U3UUYECKUX BETUUHH:
JaBJICHHE Ta3a, TEMIIepaTypa, KOJTHIECTBO
TEIUIOTHI, BHYTPEHHSIS DHEPTHs, paboTa
rasa.

[IpoBenenue s3KkcriepuMeHTa: U3MEpPEeHHE
yIeIbHOU TeIIoEMKOCTH BelecTBa. OleHka
a0COIIOTHBIX U OTHOCUTEJIBHBIX MOTPEIIHOCTEH
M3MEpeHU PU3NIECKUX BEITHYMH.
N3ydyenue wMojmeneid  mapoBoOH
JBUTATENS BHYTPEHHETO
PEaKTUBHOTO JBUTATEIIA.

TypOUHBI,
CTOpaHus,

Pemenne pacuéTHbIX 3a7a4 C SIBHO 3a/1aHHOM
(U3NIECKON MOJIETIHIO C UCIIOIB30BaHUEM
OCHOBHBIX 3aKOHOB U (DOPMYJT MOJIEKYIISIPHON
(U3MKH ¥ TEPMOAMHAMUKH.

Pemenne kauecTBEHHBIX 3a7a4 C OMOPOI

Ha U3y4eHHbIE B paszzeine «MolieKymspHas
(u3KKa U TEPMOJUHAMHKA 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS.
Pa6ora B rpymnmiax pu aHanuse
JIOTIOTHUTEIbHBIX HCTOYHUKOB MH(OPMALIUU 110
TEMeE.




3.3

Al"pel"aTHBIe COCTOAHUA
BemecTBa. Ma3oBrie
11(51 0], (021833

[TapooOpa3zoBanue 1 KOHJIEHCAIIHSL.
Hcnapenue u kunenue. AOGCOIIOTHAS U
OTHOCHTEIbHAs BJIQKHOCTh BO3/1yXa.
Hacpimennsiii map. Y aensHas Temiora
napooOpa3zoBaHusi. 3aBUCUMOCTb
TEMIEPATypbl KUIIEHUS OT J1aBJICHUSI.
TBépnoe Teno. Kpucrammueckue u
amop¢HbIe Tena. AHU30TPONHS CBOWCTB
KpucTaiioB. JKuakue KpUCTauibl.
CoBpemennbie Matepuaisl. [InaBienue u
KpUcTau3anus. Y 1ejabHas TerioTa
wiapnenns. CyOnumarus. Y paBHeHUE
TeruioBoro Oananca. TexHuueckue

YCTPOMCTBA U NIPAKTHYECKOE IPUMEHEHHUE:

TUTPOMETP U MICUXPOMETP, KAITOPUMETD,
TEXHOJIOTHH MOJIy4€HHUsI COBPEMEHHBIX
MaTEpUajIoB, B TOM YHUCIIE
HAaHOMATE€pPHAJIOB, U HAHOTEXHOJOTUU

[IpoBenenue 3KkCriepuMeHTa: U3MEPEHHE
OTHOCHTEJIbHOM BIaKHOCTH Bo3ayxa. OreHka
a0COJIIOTHBIX ¥ OTHOCUTEIIbHBIX MO PELIHOCTEH
M3MEpEeHUH (PU3NYECKUX BEITHUYUH.

N3ydyeHue cBOICTB HACHIILIEHHBIX apOB,
CIOCO0O0B U3MEPEHUS BIAXKHOCTH
HabntoneHune kuneHus npu NOHMKEHHOM
JTaBJICHUU, HAaTPEBAHUS U IJIaBJICHUS
KPHUCTAJNINYECKOr0 BEIIECTBA.

OObsicHeHrE TPUHLIMIIOB IEUCTBUS U YCIOBUM
0€3011aCHOT0 UCIOIb30BaHMs B IIOBCEAHEBHOMN
KHU3HU TUTPOMETPA, ICUXPOMETPA,
Kajopumerpa. M3ydeHue TeXHOoI0rui
HOJIy4EHHUSI COBPEMEHHBIX MaTepUalioB, B TOM
4KCJIe HAHOMAaTEPHAJIOB.

Pemenune pacu€THbIX 3amady € SIBHO
3aIaHHOW  (PU3UYECKOW  MOJENbIO c
WCIIOJIb30BAHUEM YpPaBHEHUSI TEIUIOBOTO
OanaHca.

Pemenne kauecTBEHHBIX 3a7a4 C

OIIOPOM Ha U3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS

10 TEME.




PacniosnaBanue Gpu3nueCKUX SBJICHUN B
y4EOHBIX OIBITaX U OKPYIKAIOIICH JKU3HU:
nedopmarust TBEPIBIX Tell, HATPEBAHKUE U
OXJIOKJICHUE TEJl, '3MCHCHHE arperaTHbhIX
COCTOSIHUH BEIIECTBA U OOBSICHEHHUE UX HA
OCHOBE 3aKOHOB U (hOPMYIT MOJICKYJISIPHOH
(buzuku.

Hcnonb3oBanue nHHOPMAITMOHHBIX
TEXHOJIOTHH ISl IIOUCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETAINH U TIPEICTABICHUS
MH(OPMAIIUY TIPH MTOATOTOBKE COOOIICHUH O
MPUMEHEHHUH 3aKOHOB MOJICKYJISIPHOM (DU3HKH
Y TEPMOJIMHAMUKHU B TEXHUKE W TEXHOJIOTHSX.

Uroro no pazneny 24
Paznen 4. DaekTpoauHaMmnka
4.1 | DnexkTpocTaTuka 10 DnexTpu3zanys Ten. JnekTpudeckui 3apsia. | [IpoBeneHne sKCIIepUMEHTa: U3MEpEHNE

JIBa BUJa AIEKTPUYECKUX 3apsI/IOB.
[IpoBoAaHMKY, TUANEKTPUKU U
IIOJIYIIPOBOTHUKH.

3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsia.
B3anmoaeiictue 3apsanoB. 3akoH Kymnona.
TodeuHblil STEKTPUUECKHI 3apsI.
Onektprueckoe nose. Harpsx€éHHOCTh
anekTpuyeckoro nosst. [puHnmn
CYIEPIIO3ULINU 3JIEKTPUUYECKUX TOJIEH.
JInHuu HanPsHKEHHOCTH JIEKTPUIECKOTO
TI0JIS1.

3JEKTPOEMKOCTH KOHAeHcaTopa. OneHka
a0COTIOTHBIX U OTHOCUTEJIbHBIX MTOTPEIIHOCTEH
M3MepeHuil PU3NYeCKUX BETUUMH.

N3yuenue NPUHLIUIIOB JIEUCTBUS
3JIEKTPOCKOIA, 3JIEKTPOMETPA,
KOHJEHCcaTopa.

N3yuyeHne NpUHIUIIOB NEIUCTBUSA U YCIOBUU
0€30I1aCHOT0 MPUMEHEHUS B IPAKTUYECKON
KHU3HH,

KOIIMPOBAJILHOTO ammapara, CrpyHHOro

MIPUHTEpA.




Pabota cuit 251eKTpOCTaTHYECKOro MOJIS.
ITorenmuan. PasHocTh HOTEHIIMAIOB.
[IpoBOMHMKKM W JUDJICKTPUKA B
3JEKTPOCTATUYECKOM I10JI€.
JusnexTpudeckast IpOHUILIAEMOCTb.
Dnekrpoémkoctb. Konnencarop.

BHCKTpOéMKOCTB IIJIOCKOI'O KOHACHCAaTOopa.

OHeprus 3apsHKEHHOI0 KOHACHCATOPA.
TexHnuyeckue ycTpoicTBa 1 IpaKTUIECKOe
IIPUMEHEHHUE: HIEKTPOCKOII, JIEKTPOMETP,
JNEKTPOCTATUYECKAS 3alIUTA, 3a3€MIICHUE
JIEKTPOIIPUOOPOB, KOHJEHCATOP,
KOIIMPOBAJIBHBIN anmapar, CTpyHHbIN
IIPUHTED

PaccmoTrpenue ¢hpu3n4ecKux OCHOBaHHMA
ANEKTPOCTATUYECKOM 3aIUTHI U 3a3eMJICHUS
anekTponpubopos. Pemenne pacuéTHbIX
3a/1a4 ¢ SIBHO 33JaHHON (PU3NYECKON MOJEIBIO
C MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(dhopMyi anekTpocTaTuky. Pemenue
KAaueCTBEHHBIX 337]au C OIOPOM Ha U3yUEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE
SIBIIGHUS DJIEKTPOCTATUKH.

Pacnio3naBanue Gpu3nuecKux sSBJICHUN B
y4eOHBIX OIBITaX U OKPY>KAIOLIEH KU3HU:
AJEKTpU3aLus Tel, B3aUMOJECHCTBHE 3aps10B U
00BsICHEHHE UX Ha OCHOBE 3aKOHOB U (hOpMYI
AEKTPOCTATUKH.

OnucaHue U3y4yeHHbIX CBOMCTB BEIIECTBA U
3JEKTPUYECKHUX SIBJIEHUN C MCIOJIb30BaHUEM
(U3MYECKUX BEIUYMH: dJIEKTPUUECKUNA 3apsi,
HanpsLKEHHOCTD JIEKTPUYECKOTO MO,
MIOTEHIINAJ, Pa3HOCTh TOTEHIIUAJIOB,
AIIEKTPOEMKOCTB.

AHanu3 GU3NYECKUX MPOLIECCOB U SBICHUH C
WCIOJIb30BaHNEM (DU3MUYECKUX 3aKOHOB: 3aKOHA
COXpPaHEHHUS IEKTPUUYECKOTO 3apsiia, 3aKOHa
Kynona.

PaGora B rpynnax npu aHanuze
JIOTIOTHUTEIHHBIX HCTOYHUKOB MH(OPMALIUU U
MOJITOTOBKE COOOIIEHU O MIPOSBICHUU
3aKOHOB JIEKTPOCTATUKH B OKpYXkKarolen
KU3HU U IPUMEHEHUH UX B TEXHUKE




4.2

[TocTrossHHBIM
ANeKTpUuYecKuii ToK. Toku
B Pa3IMYHBIX Cpeax
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DNEeKTpUYECKU TOK. Y CI0BUS
CYILIECTBOBAHUS JIEKTPUUECKOTO TOKA.
Hctounuku Toka. Cuia Toka.
IlocTOSIHHBIN TOK.

Hanpsixenue.

3axon OMa 11 yyacTKa LEenu.
DIEKTPUYECKOE CONPOTUBIICHUE. Y IeNIbHOE
COTPOTHUBIICHNE BEIIECTBA.
[TocnenoBarenbHOE, MapaJlIeIbHOE,
CMEIIIAaHHOE COCIMHEHUE MPOBOIHUKOB.
Pabora »snekTpuyecKoro TOKa.  3aKOH
Jxoyna—Jlenna. Momnocts
3JIEKTPUYECKOTO TOKA.

IIpoBenenue SKCIEpUMEHTa: U3y4EHUE
CMEILIAHHOT'O COEIUHEHUS PE3UCTOPOB;
n3mepenue JIC UCTOUHMKA TOKA U €T0
BHYTPEHHETO CONIPOTHUBIICHHS; HAOIIOICHHE
JIEKTPOIH3A.

OneHka aOCONIIOTHBIX U OTHOCUTENBHBIX
MOTPEUTHOCTEN U3MEpeHnH (pru3nyeckux
BEJIMYUH.

OObsicHEeHrE TPUHLIMIIOB IEUCTBUS U YCIOBUM
0€3011aCHOTr0 MPUMEHEHUS aMIIepMeTpa,
BOJIETMETPA, PEOCTaTa, UCTOUHUKOB TOKa,
JJIEKTPOHArPEBATEIIbHBIX U
3JIEKTPOOCBETUTENILHBIX TPHOOPOB,




DNeKTpOABUKYIIasl CUJla U BHYTPEHHEE
COIIPOTHBJIEHUE UCTOYHHUKA TOKA. 3aKOH
OmMa a1 oaHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3aMbIKaHHE.

DNeKTpOHHAs MPOBOJUMOCTb TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb COIPOTUBIICHUS
METAJJIOB OT TEMIIEPATYpBHl.
CBepxnpoBOAUMOCTb.

DNEeKTPUUECKUN TOK B BaKyyMe.

CBoiiCcTBA 3JIEKTPOHHBIX ITYYKOB.
[MonynpoBoanuku. CoOCTBEeHHAs U
MpUMeCHas MPOBOJAUMOCTD
oTynpoBoiHUKOB. CBoMcTBa P—N-
nepexona.

[TonynpoBoAHHKOBBIE puOOpHI.
DONeKTpUYeCKuii TOK B pacTBopax H
pacriaBax 3JIeKTPOJIUTOB.
DNEeKTPONUTHYECKAs JUCCOLMAIIHS.
OneKTponus.

DNEeKTPUYECKHUI TOK B razax.
CaMOCTOSITEeNIBHBIN 1 HECAMOCTOSTEIbLHBIHN
paspsia.

Moanwms. I1ma3ma.

TexHn4eckue ycTpoucTsa u

TEPMOMETPA CONPOTUBJICHNUS, BAKYYMHOT'O
JM0/a, TEPMUCTOPOB U (HOTOPE3UCTOPOB,
IIOJIYIIPOBOXHUKOBBIX JUOJIOB, TAJIbBAHUKH.
Pemenne pacu€THBIX 3a7a4 C SIBHO 3alaHHOM
(u3n4YecKOll MOZIETBIO € UCIIOJIB30BAaHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJI TEMbI
«IIO0CTOSHHBIN IEKTPUUECKUI TOK.
Pacnio3HaBanue pu3nuecKux sSBJICHUN B
y4EOHBIX OIBITAX U OKPY’KaroIIel KU3HU:
NEKTPUYECKAs IPOBOJAUMOCTb, TEILIOBOE,
CBETOBOE, XUMUYECKOE, MArHUTHOE JIEHCTBUS
TOKa. AHAJIN3 IEKTPUUYECKUX SBICHUHN U
IIPOLIECCOB B LIEIISAX IIOCTOSIHHOIO TOKa €
MCIIOJIB30BaHUEM 3aKOHOB: 3aKOH OMa,
3aKOHOMEPHOCTH 1OCJIEI0BATEIBHOTO U
NapajjIeIbHOTO COCIUHEHHS IIPOBOJHUKOB,
3akoH /[xoyinsa-JIenna.

OnucaHue U3y4eHHbIX CBOMCTB BEIIECTB U
JJIEKTPUYECKUX SIBJICHUN C MCIOJIb30BaHUEM
(u3MUECKUX BEJIWYMH: JEKTPUUECKUN 3apsi,
cuJa TOKa, dJIEKTPUYECKOE HAIPSHKEHHUE,
3JIEKTPUYECKOE CONPOTUBIICHUE,




MIPaKTUYECKOE TPUMEHEHUE:

amMIepMeTp, BOJIbTMETP, PEocTar,
HWCTOYHUKHU TOKA, JIEKTPOHATPEBATEIIbHbIC
pUOOPBHI, JIEKTPOOCBETUTEIHHBIE
puOOPHI, TEPMOMETP CONPOTUBIICHHUS,
BAKyYMHBIN MO, TEPMUCTOPHI U
(hOTOPE3UCTOPHI, OTYIPOBOTHUKOBBIIH
AUON,

rajibBaHUKa

pasHocTh nmoteHmanos, IJIC, padbora Toka,
MOIIHOCTH TOKA.

Hcnonp3oBanne nHOOPMAIIOHHBIX
TEXHOJIOTHH JUIs IOUCKA, CTPYKTYPHUPOBAHHUS,
WHTEPIPETAIMU U TIPEIICTABICHHSI
WH(pOPMAIIMHU TIPU TIOATOTOBKE COOOIIECHUI O
MPUMEHEHHUH 3aKOHOB TTOCTOSIHHOTO TOKA B
TEXHUKE U TEXHOJIOTI'UAX

Utoro no pazneny 22
PeszepBHoe Bpemst 2
OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME




11 KJIACC

HaunmenoBaHmue pa3aeioB

Ne KoanuecTtBo OcHOBHBIE BUABI JeITEJILHOCTH
M TeM y4e0HOro npeamera IIporpammHoe conep:kanue
n/n 4yacoB 00y4arouuxcs

Paznea 1. DiiekTpoanHamMuka

1.1 | MaruutHoe noue. 11 [TocTostHHBIE MarHuThI. [IpoBeaeHue 3KCrIepUMEHTa: U3yYeHUE
DIIeKTPOMarHuTHAas BzaumopeiictBue MTOCTOSIHHBIX MAarHUTHOTO TOJISI KaTYIIKH C TOKOM;
WHIYKLIUSA MarHuTOB. MarHuTHOE IOJIE. Hcciaeg0BaHue AeHCTBUA IIOCTOSHHOIO MarHuTa

Bekrop mMarautHO# nHAYKIMA. [IprHImn Ha paMKy C TOKOM; UCCJICIOBAHUE SIBJICHUA
CYNEPIO3UIMH MATHUTHBIX ONEH. JINHUM | 51eKTPOMAarHUTHON MHIYKIIHH.
MarHuTHOM unaykuuu. Kapruna nunauii OneHka abCONIOTHBIX M OTHOCHTEIBHBIX
MarHMTHOM MHIYKIUH TOJIA IIOCTOSHHBIX | IOTPEHIHOCTEH U3MEPEHHI (PU3UUIeCKHX
MarHuToB. MarHuTHOE NOJI€ MPOBOJHUKA | BEJIIMYUH.

¢ TokoM. KapTuna IuHMi HHAYKIUH OObBsicCHEHWE TPUHIMIIOB  JICHCTBUSA W
MarHUTHOTO TOJI JYIMHHOTO MPSIMOTO YCIIOBUI 0e30I1acHOr0 MIPUMEHEHUS
MIPOBOJIHUKA M 3aMKHYTOT'O KOJIBLIEBOTO ITOCTOSIHHBIX MarHUTOB,

MIPOBOJIHUKA, KATYIIKK C TOKOM. OIBIT JJIEKTPOMArHUTOB, JJIEKTPOABUTATEIIA,
Dpctena. B3aumoeicTBre MPOBOTHUKOB | YCKOPUTENEH 3JI€MEHTAPHbIX YaCTHUII,

C TOKOM. WHIIYKIIMOHHOM nieun. Peenne pacuéTHhIX

Cua AMniepa, e€ MOIyJb U HalpaBJIeHUE. | 3aJad Ha MpUMeHeHue (GopMyI TeMBI
Cwuua JlopeHua, eé MOyb U HanpasieHue. | «MarauTHoe noie. JNeKTpOMarHuTHas
JIBrKeHHE 3apsyKEHHON YaCTUIbI UHIYKIUS.

Pemenne xadecTBEHHBIX 3a1ad c
OMOpOM  Ha  M3Y4YECHHBIE  3aKOHBI,
3aKOHOMEPHOCTHU U (pU3HUECKHE




B OTHOPOAHOM MArHMTHOM II0JIC.
Pabora cunsl Jlopenma. SBienue

IIEKTPOMAarHUTHOU UHIYKIHH.
IToTox BEKTOpa MarHuTHOM
WUHIYKIUU.

DIIEKTPOABUKYILAS CUJIA UHIYKIIUU. 3aKOH
AJIEKTPOMArHUTHOM MHAYKuu Dapanes.
BuxpeBoe anekTpudeckoe mnosie.
DIEeKTPOABUKYIAS CUJIA UHIYKIIUU B
MIPOBOJIHUKE, IBHXKYIIEMCS TOCTYIATEIbHO
B OZJHOPOJHOM MarHUTHOM MOJI€.

[IpaBuino Jlenna.

NHIyKTUBHOCTS. SIBieHue
CaMOMHIYKIIMU. DJIEKTPOABUKYIIAS CUJIA
CaMOUHAYKIHUH.

DHeprusi MarHUTHOTO TIOJNS KATYIIKH C
TOKOM.

DIIeKTPOMarHuTHOE noJe.
TexHuueckue YCTpOMCTBA u
MPAKTUYECKOE MPUMEHEHHUE:

MOCTOSIHHBIE MAarHUTHhI, JIEKTPOMArHuThI,
ANEKTPOJABUIATEb, YCKOPHUTENHU
AJIEMEHTAPHBIX YacCTHII,
MHIYKIIMOHHAs [€Yb

SIBJIIEHUS TeMBbI «MarHuTHoE 1oJle.
DNEeKTPOMarHuTHAs HHIYKLHS.
Omnpenenenne HapaBJIEeHUS BEKTOpPa
MHIYKIIMY MarHUTHOT'O TIOJISl IIPOBOJIHUKA C
TOKOM, cuibl Amnepa u cuisl JlopeHua.
Pacnio3naBanue Gpu3nuecKux sSBJICHUN B
y4EOHBIX OIBITAX U OKPYKAIOIICH JKU3HU:
B3aUMO/IEIICTBHE MarHUTOB,
JJIEKTPOMAarHUTHasi MHAYKLINS, JefcTBHUE
MarHuTHOI'O MOJIsI HA IPOBOJAHUK C TOKOM U
JBYOKYILIAMCS 3apsi.

AHanu3 3J1IeKTPOMarHuTHBIX SIBJICHUN ¢
HCII0JIb30BAHNEM 3aKOHA 3JIEKTPOMarHUTHON
uHAYKIMK. OnucaHue U3y4eHHbIX CBOMCTB
BEIIECTB U JIEKTPOMAarHUTHBIX SIBJICHUH C
HCIOJIb30BaHNEM (U3NYECKUX BETNUMH:
MHIYKIHSI MArHUTHOTO NOJIs, cuila Amrepa,
cwia JIopeHna, MHAYKTUBHOCTb KaTYyILIKH,
JHEPIus JIEKTPUUYECKOI0 U MAarHUTHOTO MOJIEH

Uroro no pazneny
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2.1

Pa3zpen 2. Koseoanus u
BOJIHBI

Mexanndeckue 1
AJIIEKTPOMATrHUTHBIE
KoJIeOaHMs

KonebarenbHas cucrema. CBOOOAHbIE
MexaHu4yeckue konebanus. ['lapMoHudeckue
kosnebanus. [lepuon, yacrora, amruuryna u
¢aza konebaHui.

IIpy>XMHHBINA MAATHUK.

MaremaTuyecKkui MasiTHUK. Y paBHEHHE
rapMoHH4YeCKuX KoneOanuii. [IpeBpamenue
SHEPrUM NMPU TAPMOHUYECKUX KOJICOAHUSAX.
Konebarenbubiii koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHus B
ujeanbHOM KoJIeOaTeTbHOM KOHTYpE.
AHaJorus Mexy MeXaHM4eCKUMHU U
AJIEKTPOMATrHUTHBIMU KOJICOAHHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPrUM B HJICATHHOM KOJIeOaTeTbHOM
KoHType. [IpeacTaBneHue o 3aTyxaromux
KoJeOaHusX. BeIHYXI€HHBIC
MexaHuuyeckue konebanus. Pesonanc.
By 1eHHbBIE TIEKTPOMarHUTHBIE
Kose0aHusl.

IlepeMeHHBIN TOK.

CuHycouJaIbHbIN IepeMEHHBIN TOK.

UccnenoBanue napamMeTpoB KojieOaTeIbHON
CUCTEMBI — IIEPUO/1a, YACTOTHI, AMIUIUTYbI U
(ha3el konebaHui (MPY>KUHHBIA H/WIIH
MaTEMaTHYECKUI MasTHUK).

HaGumrotenue 3aTyxaronux KojaeOaHui.
UccnenoBanue CBONCTB BHIHYKIEHHBIX
KoJIeOaHUH.

Ha6monenue pesonanca. [IpoBenenue
JKCIEPUMEHTA:

HCCIIe0BaHUE 3aBUCUMOCTH MEPHOIa MAJTBIX
KoJieOaHu# Tpy3a Ha HUTU OT JUTMHBI HUTU U
Macchl Ipy3a; UCCIIEJOBaHUE IEPEMEHHOTO
TOKa B LIETIH U3 IMOCIEA0BATEIIbHO
COEIMHEHHBIX KOHIEHCATOpa, KaTyIIKU U
pe3ucropa.

Onenka abCOMIOTHBIX U OTHOCUTENBHBIX
MOTPEIIHOCTEN U3MEpEeHUN PU3NIECKUX
BEJIMYUH.

OObscHeHrEe TPUHIIUIIOB IEUCTBUS U YCIOBHIA
0€301acHOTO TPUMEHEHUS MIEKTPUIECKOTO
3BOHKA, TeHEpATOpa MEPEMEHHOT0 TOKA, TUHUIN
3JeKTponepeay.

Pemenue pacy€THbIX 3a/1a4 ¢ IBHO




MOIIHOCT IEPEMEHHOI0 TOKA.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUCHHE
CHUJIbI TOKA U HAIPSKEHUSI.
Tpancdopmarop. [IpousBoactso,
nepegava u noTpediaeHue dIeKTPUUECKOM
SHEPTrUu. DKOJIOTMYECKUE PUCKU TIPU
IIPOU3BOJICTBE 3JeKTpo3Hepruu. Kynprypa
MCIIOJIb30BAHUS SJICKTPOIHEPTUU B
MOBCEIHEBHOW KU3HU.

TexHuueckue YCTpOMCTBA u
MIPaKTUYECKOE IIPUMEHEHUE:
ANEKTPUYECKUN  3BOHOK,  TE€HEpaTop
MIEPEMEHHOT O TOKa, JMHUU
AlIeKTponepeaay

3aIaHHON (PU3UYECKON MOJIETIBIO ¢
HCIIOIb30BaHMEM OCHOBHBIX 3aKOHOB U
(hopmyI1, ONMUCHIBAIOIIMX MEXaHUYECKUE U
3JICKTPOMArHUTHBIC KOJICOaHMS.

Onucanue MEXaHNYCCKUX U
AJICKTPOMArHUTHBIX KOJICOAHUH ¢
HCIOJIb30BaHNEM (U3HUYECKUX BEITUIHH:
MIePHOJ] ¥ YaCTOTa KOJIeOaHH, aMIUIUTy1a U
(haza xosieOaHumiA, 3aps1 U CUJIa TOKA B
TApPMOHHYECKHX DJICKTPOMATrHUTHBIX
KOJICOaHMSIX.

Pemenue kauecTBEHHBIX 3a7]a4 C OMOPOH HA
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH,
OITHCBLIBAIOIINE MEXAHHYECKUE U
ANIEKTPOMArHUTHBIC KOJICOAHNS.

Pabora B rpynmax npu IIaHUPOBAHHH,
MIPOBEJICHUU ¥ HHTEPIIPETAIIUHN PE3YIIHTATOB
ONBITOB, U aHAJIU3€E JTOMOJHUTEIBHBIX
HMCTOYHUKOB UH(GOPMAIIUU TIO TEME .

2.2

Mexanuueckne n
ANEKTPOMATHUTHBIE BOJIHBI

MexaHu4yecKre BOJHBI, YCIOBHUS
pacnpoctpanenus. [lepuoa. CkopocTth
pacrpoCTpaHEeHUs U JJIWHA BOIHBL.
[ToriepeyHble ¥ TPOAOITBHBIC BOJHBI.
HNuTtepdepentus " nudpakims

MECXaHHUYCCKHUX BOJIH.

PacnipocTpanenrne MEXaHMYECKUX U
AJIEKTPOMATrHUTHBIX BOJTH.

Wcnonb3oBanne nHpOpMamoOHHbBIX
TEXHOJIOTHH U1 IOUCKA, CTPYKTYPHUPOBAHHUS,
MHTEPIPETAIMU U TIPEICTaBICHUS
nH(pOpMAIMK TIPH MOATOTOBKE COOOIIEHUH 00




3Byk. CkopocThb 3ByKa. [ pOMKOCTB 3BYyKa.
Bricora Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE  BOJHBL. Y CIIOBUS
U3ITydeHUs

JJIEKTPOMArHUTHBIX ~ BOJH.  B3ammHas
opueHTamus BektopoB E, B, vV B
JJIeKTpOMarHuTHOM  BojHe.  CBolicTBa
AJIEKTPOMArHUTHBIX BOJIH:

OTpakKeHHe, MIpeIoMIICHHE,
MOJIIpU3aIus, audpaxims,
uHTEephEepeHITHsI. CxkopocTh
JIEKTPOMArHuTHBIX ~ BoiH.  I[llkama
JIEKTPOMArHUTHBIX BOJTH.

HpI/IMeHCHI/IG SJICKTPOMArdMuTHBIX BOJIH

B TexHUMKe U ObiTy. [IpuHUIHMIIEI
paguocBs3u u TEJIEBUICHUS.
Paguonokanus.  DIEKTpOMarHuTHOE
3arpsAA3HEHUE  OKPYXKAIOIIEW  CPEIbl.
TexHuueckue YCTPOMCTBA u
MIPaKTHYECKOE IIPUMEHEHUE:!
MY3bIKaJIbHBIE WHCTPYMEHTBHI,
YJIBTPa3BYKOBass  JUArHOCTHKA B
TeXHUKE W MEAMIUHE,  pajap,

panuonpuEMHUK, TEJIEBU30p, aHTEHHA,
tenepon, CBU-neup

HCIIOJIB30BAHUH IEKTPOMATHUTHBIX BOJIH B
TEXHHUKE. Y4YacTHE B JUCKYCCHUU

00 3JIeKTPOMAarHUTHOM 3arpsi3HEHUH
OKPYKAOILEH CPEIBbI.

Pabora B rpymnmnax rnpu riaHupoOBaHHH,
MIPOBEACHUYU U UHTEPIIPETALIUN PE3YIIBTATOB
OIBITOB U aHAJIU3€ JONOIHUTEIBHBIX
HUCTOYHHUKOB MH(POPMALIUH 110 TEME




2.3

Ontuka
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['eomeTpuueckas onTuka.
IIpssmonuHeiiHOE
pacnpocTpaHeHHe cBeTa B
OAHOpOJIHOM cpene. Jlyd cBera.
TodeuHblii  MCTOYHUK  CBETA.
Otpaxenue CBeTa. 3aKoHBI
oTpaxkeHus cBera. llocTpoenue
M300paXEHHI B IJIOCKOM 3epKaie.
[Ipenomnenune cBeta.  3aKOHBI

MIPEIIOMIICHUS CBeTa.
AOCOMIOTHBIN MOKa3aTelb
IIPEJIOMIICHUS. [Tonnoe
BHYTpEHHEe OTpaKeHHe.

IIpenenbHblli  yroa  IOJIHOTO
BHYTPEHHETO OTPaKEHUS.

Hucnepcust  cBera. CHOXHBI  cOoCTaB
Oenoro ceera. LlBer.

Cobuparomiue 1 paccerBaroIne JTUH3BI.
Tonkas nmuH3a. POKyCHOE pacCcTOsTHUE U
ONTHYECKasl CUJIa TOHKOM JIMH3BI.
[Toctpoenue nzobpaxeHuii B
COOMPAIONIMX U PACCEUBAIOIINX JIMH3AX.
®opmyJsia TOHKOH JIMH3bL. Y BEIMUYCHHUE,
naBaeMoe JuH30M. [Ipenernst
MIPUMEHUMOCTH I'€OMETPHUECKOM
ONTHUKH.

Bonnosas ontuka. UnTepdepenus
cBeta. KorepeHTHbIE HCTOUHUKH.
YcnoBust HaOMOACHUSI MAKCUMYMOB U
MUHUMYMOB B UHTEepP(EpPEHIIMOHHOM
KapTUHE OT JIBYX CHH(a3HbBIX
KOT'€pEHTHBIX UCTOYHUKOB.

N3ydeHue sBieHUS MOJTHOTO BHYTPEHHETO
OTpaX€HUs, €r0 MIPUMEHEHHS B CBETOBO/IC.
N3ydeHue Mojaeneil MUKpOCKOIIa,

TEJICCKOIIA.

[Tonyuyenue crekTpa ¢ MOMOIIBIO MPU3MBI U
T (HPaKIIMOHHON PEIIETKH.

M3MepeHne nokaszaress NpeaoMIIeHUs CTeKIIa.
HccnenoBanue cBOMCTB N300paykeHU B
JINH3AX.

OObscHeHrEe TPUHIIMIIOB ICUCTBUS U YCIOBHIA
0€30MMacHOT0 MPUMEHEHUS! OYKOB, JIYIIbI,
¢doToanmapara, IPOSKIIMOHHOTO arrapara,
MHUKPOCKOIIa, TEJIECKOIa, BOJIOKOHHOM OINTHUKH,
TU(HPaKIIMOHHON PEIIETKH, TOJISIPOHIA.
Pemrenue pacu€THbBIX 33724 ¢ SBHO 3aJaHHOM
(bU3UIECKO MOJIETIBIO C HUCIIOJIB30BAHUEM
OCHOBHBIX 3aKOHOB U (hopmyi
reoMeTpuueckor ontuku. [loctpoenue u
OTHCaHKe U300paKeHHsI, CO3aBAEMOT0
IJIOCKUM 3€pKajioM, TOHKOM JIMH30M.

Paccmotrpenue IIPEACIIOB
MIPUMEHUMOCTH reOMETPUUYECKOI
OIITHUKHU.

Pacnio3naBanue Gpu3nuecKux sSBJICHUN B
OTIBITAaX W OKPYIKArOIIeH KU3HU:
MPSIMOJIMHEHHOE pacTpoCTpaHeHHE CBETa,
OTpaKeHHeE, TPEIOMIICHIE, HHTePPEePEHITHS,
TQpaKIus ¥ MOJISIPU3AINs CBETa, TUCTIEPCHS
cBeta. 3yueHue ycrioBuii HabIOIeHUS
MaKCUMYMOB U MUHIMYMOB B
uHTep(EpEeHIMOHHON KapTHHE




Hudpakuus ceera. Judppakunonnas
pemérka. Y cinoBre HabII0ICHHS TTIaBHBIX
MaKCHMYMOB TP TaJJCHUU
MOHOXPOMAaTHUYECKOTO CBETa Ha

TUGPAKIIUOHHYIO PEHIETKY.

[Tonstpuzanus cBera. TexHuueckne
YCTPOMCTBA U MPAKTHUUECKOE
NPUMEHEHHE: OYKH, JIyna, (oToarrapar,
MIPOCKIIMOHHBIN armapar, MUKPOCKOII,
TEJICCKOII, BOJJOKOHHAS OITHKA,
TU(PaKIMOHHAS PEHIETKA, TTIOISIPOU]]

OT IBYX CHH(a3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

VYcioBue HaOIOACHUS TTIaBHBIX
MaKCHMYMOB IIpH IIaICHUN
MOHOXPOMaTHYECKOIO CBETa Ha
TU(PPaKLHUOHHYIO PEIETKY. AHAIN3
ONTHYECKUX SBICHUM C MCHOJb30BaHUEM
3aKOHOB: 3aKOH NPSAMOJIMHENHOTO
pacIpoCTpaHEHUs CBETA, 3aKOHBI
OTpa)XCHUA CBCTA, 3aKOHBI IIPCIIOMIICHUA
cBeta. OnucaHue ONTUYECKUX ABJICHUN C
UCHOJIb30BAHUEM (PU3MUECKUX BEIUYHH:
(OKyCHOE pacCTOSHUE U ONTUYECKAas CUJIa
JIUH3HI .

Hroro no pazneny
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Pa3znen 3. OcHOBBI cienAJILHOM TEOPHH OTHOCHTEIbHOCTH (1as1ee — CTO)




3.1

OCHOBBHI CIIelIMAIBHON
TEOPHH OTHOCUTEIBHOCTH

['panu1ibl TPUMEHUMOCTH KJIACCUYECKOM
Mexanuku. [locTynaTel ciennaibHOM
TEOPHH OTHOCUTEIHHOCTH:
WHBApUAHTHOCTb MOAYJISl CKOPOCTH CBETA
B BaKyyMe, IIPUHIIUIT OTHOCUTEIbHOCTH
Ounmrerina. OTHOCUTENBLHOCTD
OJIHOBPEMEHHOCTHU. 3aMe/IJICHUE BPEMEHU
U COKpAIllCHHUE JITTUHBI.

Pemenue kaueCcTBEHHBIX 3a7a4 € OMOPOM

Ha u3ydeHHble noctynarsl CTO.
Hcnonbs3oBanre HHPOPMAITMOHHBIX
TEXHOJIOTHH JIJISl TOUCKA, CTPYKTYPUPOBAHMS,
WHTEPIpETAIMHU U MPECTaBICHUS
nH(OPMALIUY TIPH MTOATOTOBKE COOOIICHUH O
rpaHuIaX MPUMEHUMOCTHU KJIACCUUYECKOU
MexaHuku U ocHoBax CTO

DHeprusi ¥ UMNYJbC PEISITUBUCTCKON
yacTUIlbl. CBsI3b MacChl C SHEPTUEH U
MMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIBI.
DHeprust MoKos

Hroro no pazneny

Pa3nen 4. KantoBasi puzuka




4.1

DJ1eMEHTEI KBAHTOBOU
OITHUKHU

®otonsl. Dopmyna [l1anka cBA3u 3HEPrun
¢doTOHA C ero YacTOTOH.

DHeprus 1 UMITYJIbC POTOHA.

OTKpBITHE U HCCIIEIOBAHUE

doroapdexra. Onbrrer AT

CroneroBa. 3akoHbl (hoToddekra.
YpaBHeHnue

DiiamreitHa st porodaddexra.

«Kpacnas rpanuna» potospdexra.
Hasnenue ceera. Onbitel [1.H. Jlebenena.

XHUMHYECKOE JICHCTBHE CBETa.
TexHuueckue YCTPOMCTBA u
MIPaKTUYECKOE IIPUMEHEHUE:
($hOTO3JIEMEHT, dboToIaTUHK,

COJIHCYHasA 6aTape51, CBETOJHNO

HaGmonenue ¢pororddexra Ha yCTaHOBKE C
OUHKOBOH 11acTuHOM. MccinenoBanne
3aKOHOB BHelTHero (hoTodddekra.
OOBsicHEeHHE OCHOBHBIX TIPUHIIMIIOB JICHCTBUS
TEXHUYECKUX YCTPOUCTB, TAKUX KaK:
(dhoTodeMeHT, (hOTOIATIYUK, COTHEUHAS
Oarapesi, CBETOAMO/I; M YCIOBUHN UX
0€30MacHOTO MPUMEHEHUS B TPAKTHYECKON
KU3HU.

Pemenne pacuéTHbIX 3a7a4 C SIBHO 3a/1aHHOM
(bu3MUecKoil MOJENBIO € UCTIOIB30BAHUEM
OCHOBHBIX 3aKOHOB ¥ ()OPMYJI KBAHTOBOU
onTuky. PenieHne kauecTBEHHBIX 337a4 C
OIOpPOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOHM ONTHKH.
PacnioznaBanue ¢puznyeckux sBICHUN B
y4€OHBIX OIbITAX:

(borodnexTpudeckuil 3PPeKT, CBETOBOE
JTaBIICHUE.

Onucanve U3y4eHHBIX KBAHTOBBIX SIBJICHUU U
MPOIIECCOB C MCITOIH30BAHUEM (PU3MUECKIX
BEJIMYUH: CKOPOCTH JIEKTPOMArHUTHBIX BOJIH,
JUTFHA BOJIHBI M 9aCTOTa CBETA, DHEPTHUS U
UMITYJIbC GOTOHA




4.2

Ctpoenue aToma

Mopens aroma TomcoHa. OnbITE
Pesepdopna nmo paccesHH0 0-4acTHILL.
[Tnanerapnas MOJIEeTTh aToMma.
ITocrynatel bopa.

Wznyuenue u normnouieHue GoTOHOB MPU
nepexojie aToMa C OJJHOTO YPOBHS SJHEPIUH
Ha apyroi. Buael cnexktpos. CriekTp
YpOBHEM 3HEPTUU aTOMa BOJIOPOA.
BonHoBble cBoiicTBa yactuil. BonHbl ne
Bporins. KopnyckynsspHOBOIHOBOIM
JTyau3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.
TexHuueckrue ycTpoHWCTBAa U MPAKTHUECKOE
MPUMEHEHHUE:

CIIEKTPaJIbHBIN aHaAIIN3

(cTIeKTpOCKOIT), J1a3ep, KBaHTOBBIN
KOMITBIOTED

N3yuenue moaenu onwita Pezepdopna.
[IpoBenenue sxcriepuMeHTa 1Mo HabIIOCHUIO
nauHeiuaToro crekrpa. OueHka aOCOMOTHBIX U
OTHOCHUTEIIbHBIX OTPEITHOCTEN U3MEPEHHIA
(U3NYECKUX BETUYMH.

N3yuenne monenu aroma: TomcoHa,
[JIaHETapHOW MOJIETIN aToMa, MOJIETTH aToMa
bopa.

N3yyenue criekTpa ypoBHEH SHEPTUU aToMa
BostopoJia. OObSICHEHHE TPUHITUTIOB ACHCTBUS
1 YCIIOBHUH 0€301acHOr0 NPUMEHEHHUS
CHEKTPOCKOIA, Jla3epa, KBAHTOBOTO
KOMIIBIOTEpA.

Pemennie kauecTBEHHBIX 3a7]a4 C OMOPOI Ha
M3Y4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢usnueckue sBaeHus no reme «CtpoeHue
aToMay.

PacnioznaBanue ¢pusznyeckux sBICHUN B
y4eOHBIX OIBITaX: BO3HUKHOBEHUE
JMHENYATOro CIIEKTpa U3JIy4eHUs. AHAIN3
KBaHTOBBIX [TPOLIECCOB U SIBJIEHUMH C
HCII0JIb30BaHNEM NIOCTy1aTOB bopa




4.3

ATOMHOE PO

DKCIEPUMEHTHI, I0KA3bIBAIOIINE
CJIOHOCTB CTPOCHHS sIJIpa.

OTtkpeITHE PaINOAKTUBHOCTU. OTIBITHI
Pesepdopna mo onpeneneHuo cocraBa
paanoakTUBHOTO u3inydeHus. CBolcTBa
anbda-, 6eTa-, raMmMa-u3ITyICHHUS.
Brnusinue pagnoakTUBHOCTH Ha >KUBBIE
OpraHU3MBlI.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyxnonnas monens sapa
I'eitzenOepra-lBaneHko.

3apsn anpa. MaccoBoe yucio sjpa.
N3oTomnbl.

Anbda-pacniag. DIEeKTPOHHBIN U
MMO3UTPOHHBIN OeTa-pacma.
Mammaunsnydenne. 3akOH paiOaKTUBHOTO
pacnaja.

DHeprus CBA3M HYKJIOHOB B sJIpe.

SlnepHble CUbI.

N3ydenune 3KCIEPUMEHTOB, TOKAa3bIBAIOLINX
CJI0KHOCTBH CTPOEHHSI aTOMHOT'O SIpa.
HccnenoBanue TpekoB yacTul (110
rotoBbIM (hoTorpadusim). U3yuenue
SIIEPHBIX CUJI, SIIEPHBIX PEaKuil CHHTE3a

U pacrajia, TEpMOSAEpPHOTO CHHTE3A.
N3yueHne HyKIIOHHOW MOJENH sApa
I'eitzen6epra-lBanenko. OObsicHEeHUE
yCTPOICTBA U MPUMEHEHUs JO3UMETPa,
Kamepsl BunibcoHa, siIepHOro peakTopa,
aTOMHOI OOMOBI.

Pemenue 3agau ¢ onopoit

HAa MOJy4YCHHbIE 3HAHUS, B T.4. O 3apsiie U
MacCOBOM YHCIIE sI/Ipa.

PacnioznaBanue ¢pu3nyeckux sIBICHUN B
y4eOHBIX OIBITaX U B OKPYXKAIOMIEH KU3HU:
€CTEeCTBEHHAS U MCKYCCTBEHHAs
pPalOaKTUBHOCTbD.




HedexT macchl spa.

SInepusle peakuuu. [lenenue u cuHTe3
anep.

SInepuslii peakTop. TepMOsACPHBIN CUHTES.
[TpoGneMbl ¥ IEPCIIEKTUBHI SACPHON
DHEPreTHUKHU.

DKOJIOTMYECKHUE aCIEKThI ACPHON
SHEPreTUKHU.

OnemeHTapHble YacTUllbl. OTKpbITHE
IIO3UTPOHA.

MeTtop1 HaOJIIOIEHUS U pErUCTpalui
AJIEMEHTapHbIX YaCTHII.
@dyHaaMeHTaIbHbIE B3aUMOACHCTBHS.
EnuncTBO u3nueckoil KapTUHBI MUpA.
TexHHuEeCKne yCTPONCTBA U MPAKTUYECKOE
IIPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast boMOa .

OnucaHue KBaHTOBBIX SBJIEHUH U IIPOLIECCOB
C MCTIOJIb30BaHUEM (PU3NUECKUX BEITUUNH:
IIEpUOJ NOIypacnaza, SJHeprus CBA3U
aTOMHBIX AJep, 1e(EeKT MACCHI SApa. AHAIN3
IIPOLIECCOB U SBJICHUM C UCIIOJIB30BAHUEM
3aKOHOB U IIOCTYJIATOB: 3aKOH COXPaHECHUS
NMEKTPUYECKOTO 3apsAJia, 3aKOH COXPaHEHUS
MacCOBOI'0 YHcJIa, IOCTyJIaTsl bopa, 3akoH
PaauOAaKTUBHOIO pacraja.

VYyactue B paboTe  KpymJIoro  crojia
«DyHIaMeHTalIbHbIE B3aUMOJICUCTBUS.
EnuncTBO (hnznyeckoil KapTHHBI MUPay.
Hcnonb3oBanue MHGOPMAIMOHHBIX
TEXHOJIOTHH JUIsl IOMCKA, CTPYKTYPUPOBaHU,
MHTEPIPETALNN U TIPEICTABIICHUS
HMH(}OpMaLIUY IPU MTOATOTOBKE COOOIIEHUH O
MIPUMEHEHUH 3aKOHOB KBAHTOBOM (pU3UKH B
TE€XHHUKE U TEXHOJIOTHUX, IKOJIOTUYECKUX
aCIIeKTax SICPHON SHEPIETUKHU

Uroro mo pazneny 15

Pa3pnen 5. DiieMeHTBI ACTPOHOMUH U ACTPOPU3MKH




5.1

DJIeMEHTBI aCTPOHOMUU U
acTpou3uku

Oranbl pa3BUTHS ACTPOHOMUH.
[IpuknagHOE U1 MUPOBO33PEHUYECKOE
3HAYE€HHUE aCTPOHOMHUH.

Bup 3Bé3nHoro neba. Co3Be3nusi, sipKue
3BE31bl,  IUIAHEThl, MUX  BHJIHUMOE
JIBUJKECHHUE.

CoHeyHas cucTeMa.

Comnne. CojlHEUHasT aKTHBHOCTb.
Hctounuk sHeprun CosHua 1 3BE3.
3BE3/1bI, UX OCHOBHbBIEC XapaKTEPUCTUKH.
JnarpamMma «CIeKTpajgbHbIN KJIAcC —
CBETHUMOCTB). 3BE3IbI TTIaBHOH
MMOCJICIOBATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTBY JJIs 3BE3]T IJ1aBHOM
MOCJIeI0BAaTEIbHOCTH. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MPEACTABICHUS O MMPOUCXOXKACHUH U
spomronu CoJIHIA M 3BE3]T. DTaIlbl JKU3HU
3BE3I.

Mneunsii  Ilyre — mHama IamakTuka.
[lonoxxeane u npBwkenue ConHIA B
I'anaktuke. THUIBI raJakTHK.
PanuoranakTuky u KBa3aphl.

YEpHble ABIPHI B s1pax rajlaKTHK.

[ToaroroBka coobmieHuii 00 3Tarnax pa3BUTH
aCTPOHOMHUH, O MPUKIIATHOM U

MHPOBO33PECHYCCKOM 3HAYCHU N aCTPOHOMUH, O

MeTo/ax MOJIYyYEHUs] HayUHbIX
ACTPOHOMUYECKUX 3HAHWM, OTKPBITHUSIX B
COBPEMEHHOM aCTPOHOMMUH.

N3ydeHue coBpeMEeHHBIX MPEICTABICHUN O
MPOUCXOXKACHUH U 3BoJrounu CoJiHLA U
3B€3/. M3yueHne TUIIOB raJIaKTHK,
paavoragakTuK U KBa3apos.

N3ydenne nBuKeHMS] HEOSCHBIX TEll,
3BOJIIOLNH 3BE311 M BeeneHHoH, npoueccos,
MPOUCXOASAIINX B 3BE31AaX, B 3BE3THBIX
CUCTEMAax, B MEXraJaKTHUECKOU cpee,
MacIITaOHOM CTPYKTYpbI BeeneHHoit.
OO0mwscHeHue pacmupenus BeenenHoit Ha
OCHOBe 3akoHa Xa006ma. [Tonroroska k
00CYXICHUIO HEPEIICHHBIX TTPOOIeM
actpoHoMuu. [IpoBenenne Habmo1eHNI
HEBOOPYKEHHBIM IJ1a30M C MCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TTPUIIOKEHUHN TSI
OTIpeJIeNIeHus TIOJI0KEHUSI HEOECHBIX
00BEKTOB HAa KOHKPETHYIO JaTy




Bcenennas. Paciuupenue BeeneHHOM.
3akon Xa0bma.

Paz6eranue ramaktuk. Teopust bonbmoro
B3pbIBA. PEIIMKTOBOE U3IIydeHHE.
Macmrabnas cTpykrypa BeeneHHoid.
Meraranaktuka. Hepeménusie mpoOieMsr
aCTPOHOMMHU

: OCHOBHBIE c03Be31usi CEeBEpHOTrO
MOJIyLIapusl U SIPKUE 3BE3MBI.

[IpoBenenue nabnroaeHui B Teneckorn JIyHsl,
maHet, Miteunoro Ilyru. Yuactue B
JMCKYCCHM O HEPELIEHHbIX IIpolaemMax
aCTPOHOMHUHU.

Hroro no pasacity

6.1

O06o0matroiee MOBTOPEHUE

O060011IeHNE U CUCTEMATU3AIUS
coAepKaHus pa3iesioB Kypca
«Mexanukay, «MonexyispHas Qu3nKa 1
TEPMOJMHAMUKAY, «DIEKTPOIUHAMUKAY,
«Koebanus u BOJIHBD, «OCHOBEI
CIIELUATILHON TEOPUU OTHOCUTEIBHOCTH,
«KBanToBas pusuka», « IIeMEHTHI
aCTpOHOMHUH U acTpodusukm». Pomb
(GU3HUKH U ACTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHOM 1
ATUYECKOH cepax IesaTelbHOCTH
YeJI0BeKa, poJib U MECTO (pU3MKHU U
aCTPOHOMHH B COBPEMEHHOM Hay4yHOHN
KapTUHE MUpPA, 3HAYEHUE OMHUCATEIIbHOM,

VY4acTue B AMCKYCCUU O POJIH (PU3UKU U
aCTPOHOMHH B Pa3IIMYHBIX cepax
NesITeNIbHOCTH yesioBeka. [lonroroska
co001IeHUH 0 MecTe PU3NUECKON KapTUHBI
MHpa B Py COBPEMEHHBIX IIPEICTaBICHUN
0 NIPUPOJE.

Brinonnenne y4eOHBIX 3aJJaHuH,
JEMOHCTPHUPYIOIIUX OCBOEHHUE OCHOBHBIX
MOHATHM,  (QU3MUECKUX  BEIMYUH U
3aKOHOB Kypca (HU3NKU

10-11 xmaccoB




CHUCTEMaTHU3UPYIOIeH, 0ObSICHUTEIIBHON U
MIPOTHOCTUYECKON HYyHKINNA (pr3ndecKoin
TEOpHUH, poJib (PU3HUECKON TEOPUH B
(bopMHpPOBAHUY MPEICTABICHUI O
(du3nveckoil KapTHHE MHpa, MECTO
¢bu3nvecKoil KapTHHBI MUpa B O0IIEM
psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJE .

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMTPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
®dwusuka 10 knace, ABrop(sr): Mskumes I'.5., byxosues b.b., Corckuit H.H. / ITox pen.
[TappentreBoii, M., [Ipocsemenue.

®usuka 11 kimace, ABrop(b1): Msakumes I'.5., byxosnes b.b., Corckuit H.H. / ITox pexn.
[TapdenTtheBoii, M., [IpocBemenue.

METOJUYECKHUE MATEPUAJIBI AJ151 YYUTEJISA
®usuka. 10 — 11 knaccsl. [loypounoe mianuposanue. lunos B. @.

PeivkeBuu A.I1. CoopHuk 3ama4 1o ¢usuke 1ist 8-10 kiraccoB cpeaHeit mkobl. — 12-e uzm.- M.
«ITpocsemienuey, 1988

A.E. Mapon, E.A. Mapon, ®U3UKA Jlunakruueckue marepuansl 10-11 kiace, M.
«[Ipoceemenuey, 2014

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru/

https://uchi.ru/

http://physics.nad.ru/physics.htm

http://www.elkin52.narod.ru/

®TUC Mos mxoa https://myschool.edu.ru/



https://m.edsoo.ru/
https://uchi.ru/
http://physics.nad.ru/physics.htm
http://www.elkin52.narod.ru/
https://myschool.edu.ru/

		2023-11-07T15:05:00+0400
	Чередникова Елена Александровна




