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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypPOBHE CpPEAHErO 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammbel, mpeactaBieHHbix B DPI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npenmera «®@u3uka» B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoir  Denepanumu,
peaIn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl MO (pU3MKE HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIeATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO Kk MIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METaIlpeIMETHBIM
pesyibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3alMM MEXKIIPEIMETHbIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMHM YUEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC I[EJIM M3y4YCHUs (PU3UKM HA YPOBHE CPEIHEr0 OO0IIero oOpa3oBaHMS, IUIAHHPYEMbIC
pe3yibTaThl OCBOGHUS Kypca (HU3UKU: JMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

e [UIAaHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO rojiaM O0yUEHUs;

e cojaepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHusl.

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLECTBEHHBIH BKJIJ B CHUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
HIkosnbHBIA Kypc (U3MKH — CHCTEMOOOPa3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJIECHUH, U3y4aeMbIX
XuMHel, Ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue U akTHUBHOE
OpUMEHeHHe (U3MUYECKUX 3HAHUM ONpeneNnseT XapakTep U pPa3BUTHE Pa3sHOOOPa3HbBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IIOJyYeHHMs HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBAaMU U JIpyrux. M3ydeHune Gpu3nKu BHOCUT OCHOBHOW BKJIaj B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa 00y4aroImuxcs, B GopMHUpOBaHUE YMEHUN
NPUMEHSATh HAyYHbII METO]I TO3HAHUS MPH BHITIOJHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBY Kypca ¢u3uku JUIst ypoBHS CpeHero o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEell MaTepHall Kypca (GU3UKA 0ObEAUHEH BOKPYT
¢uznueckux Tteopuil. Benymum B Kkypce sBhsercss (GOpMUPOBAHHME MPEJCTaBICHUA O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoib30BaHHE T'YMaHUTapHOTO
noTeHIMana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U pa3BUTHS (PU3HMKU C pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpoOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3uku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoesn »skonocusayuu peasu3yercsi MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a Tak)Ke 00CYXIeHUS MPOOJIeM palliOHAIbHOTO MTPUPOAONOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (M3MKH Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUs
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTH TEOPHM, Ul ONMHUCAHHS E€CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTteMHO-IeATENbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs MPekIe BCero 3a Cuér
OpraHHU3aly YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme IO (PU3UKE OOBEAMHEHBI B OOMIMIA CIHCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBIISIETCS y4acTHHUKaMU 00pa3oBaTeIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHUS U OCHALIeHUs KabuHeTa ¢usuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W TOCTAHOBKY OIIBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAENsSeTCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3am1ad. [lpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBIISIOTCS 33/1a4 C SIBHO 33JJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasielna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HBIX pa3aenoB. J[Jis KauecTBEHHBIX 33a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTEKaHWS (U3UYECKUX SBJICHUH M TIPOIECCOB B
OKpYKaroIIed >KU3HH, TpeOyromue BbIOOpa (DU3MYECKOW MOICNIU IS CUTYyallud TPAKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaaIbHO-TEXHHUYECKOMY
obecrieyeHno y4eOHOro mporecca 0a30BBI ypOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WK B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIab0OPaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (QHU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 00opy/oBaHHE (OPMHUPYETCS B COOTBETCTBUHM C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M O0ECHEeYMBAET MOCTAHOBKY MEPEUNCIEHHBIX B IpOrpaMMe 0
¢u3nKe KIFOYEBBIX JEMOHCTPALMH ISl WCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHHE A YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreyMBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX W IU(PPOBBIX MPUOOPOB, a TAKKE
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMU U3Y4Y€HUs! GPUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCA:

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO

HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE IMPEJCTABICHUA O HAyYHOM METOAE TMO3HaHUs |  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLINM SIBJICHHSIM;



dbopMUpOBaHHE HAYYHOTO MUPOBO33PECHHS KaK Pe3ylbTaTa U3Y4EHHUS OCHOB CTPOCHHS
MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMHpoBaHUE YMEHHIA OOBSICHSTD SIBJICHUS C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TPEACTABICHUN O PO (DUBHMKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU U TEXHOJIOTHIA.

JocTmwkenne 3TUX meneil oOecreynBaeTcsi pelIeHHeM CIEAYIONIMX 3afad B Ipolecce
U3YYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHHUK 00 00X (PU3UUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HUKY B 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUEe YMEHUN TNPUMEHATh TEOPETUYECKHEe 3HAHUA i1 OOBSICHEHHS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOEHHE CIIOCOOOB pEIICHHsS PAa3IMYHBIX 33Ja4 C SBHO 3a/JlaHHON (pu3MuecKoit
MOJICJIbIO, 3aJla4, IOAPa3yMEBAIOIIUX CAMOCTOSITEIILHOC CO3/1aHue (HHU3MIECKOH
MOJICJIH, aJICKBATHOM YCIIOBUSIM 33]1a4H;

MOHWMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOKMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIAJICHUEC METOJIaMU CaMOCTOSITEIILHOTO IIAHUPOBAHUS M MPOBEICHUS (PU3UUIESCKHIX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HUHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKON
JESTEIIbHOCTH.

Ha w3yuenue ¢usukm (0a30BBI YpOBEHb) Ha ypOBHE CpEIHEro oOmero oOpa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JelaeT BHIOOp MpOBEACHHUs JTa0OpaTOpHBIX paboT H
OTIBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o mnpupoje. Hayunsie MeToabl mo3HaHUS OKpyxarouiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DHU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TeOpUH. | paHUIIBI TPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp m Mmecto ¢u3uku B (OPMHPOBAHHUM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie U ITU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpEeAHSsl CKOPOCTh, MIHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEIleHU 1
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTeprUaibHOW TOUYKU OT BPEMEHHU.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHu .

KpuBonuueliHoe naBuxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yacTtoTa oopauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHnueckue ycTpoiicTBa M TPAKTUYECKOE IPUMEHEHHUE: CIUJOMETp, [BUKECHHE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monenb cucTeMbl 0TCUETa, WILTIOCTPALM KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

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

N3mepenne yckopeHus cBOOOAHOIO MaJAeHHUS.

HamnpaBnenue cCkopocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO IBMXKEHUS C LIEJIBEO ONPEAEIEHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMU  TEJIOM  3a
NIOCJIEI0OBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBW)XXEHHMH C
Ha4yaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune ABMKEHUS MIApUKA B BI3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tea, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocurenbHOCTH ['anmuiies. Ilepsoiit 3akoH HeroTona. MHEpLmnanbHble CHCTEMBI
oTCcuéTa.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuid. Bropoit 3akon HerooTona miist
MaTepuaibHOU TOUYKU. Tpernii 3akoH HbI0TOHA [UIst MaTepUANIbHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. I[lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosapdumument tpenus. Cuna conpoTUBICHUS
IIPU JIBUKEHHUM TEJa B KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeiabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CcuiIbl OTHOCUTENIBHO OcCH BpauieHus. Ilnedo cunbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHnueckue YCTpPONCTBA M IPAKTUYECKOE NPUMEHEHHUE: NOJIIMIIHUKY, JBUXKEHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

U3zmepenue cui.

CrnosxxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U NaJCHUU.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydeHue ABM>XeHUs OpycKa IO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YHIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUSI.

Tema 3. 3akoHnbl COXpaneHUusn 6 MexaHuke

Hmnynbe MaTtepuanbHO TOUKH (Tea), CUCTEMbl MaTepHalbHbIX ToueK. Mmynbe cuibl u
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUIIBI.

Kunernueckass sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
JHEPIHUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3HEpPrUs yupyro Ae(popMUPOBAHHOMN NMPY>KUHBI.
[ToreHunanbHas 3Heprys Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHLUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHLMAIBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoxa moTeHIIMATLHON SHEPTUM B KUHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



W3yuenne aOCOMIOTHO HEYNMPYroro yjaapa ¢ IMOMOULIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
pUMepe pacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaas pu3uKa M1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHUS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJiend CTPOCHHS Ta30B, JKUIKOCTEH M TBEPABIX Tel U OOBIACHEHHE CBOWCTB
BEILECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkyn. KoiaudecTBo BelecTsa.
[Tocrosinnast ABorajpo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOPUH
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3omponecchl B HacaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHue U30IPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYeCKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, TOKa3bIBAIOUIME JHUCKPETHOE CTPOCHHE BEHIECTBA, (oTorpaduu MOJIEKYI
OPraHUYECKUX COCIUHECHUM.

OnbiThl 0 AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUSL.

Mogens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mopens, HUTFOCTpUPYIOLIAs IPUPOLY JABIECHU ra3a Ha CTEHKHU COCYAA.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

Omnpenenenne Macchl BO3JlyXa B KJIACCHOW KOMHATe€ Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IaBJICHHS U TEMIIEPATYpPBI BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy IIapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJIMHAMMYECKOW CHUCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHss SHEprsi OAHOATOMHOIO
UJeaIbHOrO ra3a. Buasl Temonepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3IIydeHHE. Y IeTbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONEpeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3omporeccaM. ['padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh mpoieccoB B MpUpoe.

TenoBeie MamuHbL. [IpuHIUIIBL 1eHCTBUS TeMIOBbIX MaluH. [IpeoOpa3oBaHus 3HEPTUU B
Teru1oBbIX MamunHax. Koagdunuent nonesnoro aeiictBus terwioBod MamuHbl. ukin Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. JKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHudeckue yYCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHHUE: [BUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tella MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH M3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3/yXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMIepaTypbl) Tela Mpu Terionepeaaye.

OnpIT 110 a1MabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvl

[TapooOpa3oBanne wu KoHneHcanws. Mcmapenne u  kureHue. AOCOmOTHAsS U
OTHOCHUTEJIbHAs BIAKHOCTh BO31yXa. HachlmeHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATYyphl KUIIEHUS OT JaBJICHUS.

Teépmoe Teno. Kpucranmnuueckue u amopdHbie Tena. AHU3OTPOIHS CBOMCTB KPUCTAIIIIOB.

Kunkue xpucramisl. CoBpeMeHHble Marepuaybl. [lnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarus.

VYpaBHeHUEe TEII0BOro HagaHca.
TexHu4eckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCETp, TCXHOJIOTHH IMOJIy4CHHUA COBPCMCHHBIX MaTcpHraJIoB, B TOM YHUCJIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CriocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTU BO3yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apan. JlBa BHa DJIEKTPUYECKUX 3apsfoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHslii  snekTpuyeckui — 3apsii.
Onektpuueckoe mone. Hanpsok€HHocTh snexTpuueckoro mnosd. [IpuHmun cyneprno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HaNPSKEHHOCTH AIIEKTPUYECKOTO MOJIS.

PaGora cun osnektpocratueckoro mosd. IloreHnuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM Mosie. J{uaaeKkTpuueckas MpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsKEHHOTO KOHEHCATOPA.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3alUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB, KOHJIEHCATOP, KOMHPOBAIBHBIN
anmapar, CTpyUHBIN IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.



DIIEKTPUYECKOE TT0JIE 3apsKEHHBIX TEl.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTHUecKast 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHYECKOM I10JI€.

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

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3iuunvix cpeoax

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

Hanpspkenue. 3akon Oma Jy1s ydacTka Lenu.

DneKTpuuecKoe COIIPOTUBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

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

DJIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3JIeKTpuueckoil nenu. KopoTkoe 3ambikaHue.

DJIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomympoBoHuku. CoOCTBEHHass W MNPUMECHas MPOBOJUMOCTH IOJIYIPOBOJIHHUKOB.
CgoiicTBa p—n-nepexoaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

OJIEKTPUUYECKUII TOK B PAcTBOpax M paciulaBax »3JEKTPOJIMTOB. DJIEKTPOJIUTHYECKAs
Jucconyanus. DIEKTPOIIn3.

OnexTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHu4yeckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAIbBAHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, TUTOMIAIN
MOTNIEPEUHOT0 CEYCHUS U MaTepHaa.

CMmenaHHOe COeTMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3IeKTPOABMXKYIIEH cuiibl. KOopoTkoe 3amblkaHUE TallbBAHMYECKOTO
AJIEMEHTA M OIlEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTD 3JEKTPOJIUTOB.

HckpoBoit pa3psaa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOIMMOCTH JHO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

N3mepenne  SIEKTPOABMKYHIEH CHIIBI  HCTOYHMKA TOKAa W €ro0  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomnusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C y4YETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBs3ed C KypcaMd MaTeMaTHKH, OHOJIOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
9KCHEPUMEHT, MOJIETUPOBaHHE, MOJIEIIb, U3MEPEHNUE.

Mamemamuxa: pelleHHME CHUCTEMbl ypaBHEHMM, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpagKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HMX IPOCKIHUH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, 1uddysus, ocMocC, TeII000OMEH
KUBBIX OPTraHU3MOB (BHJIBI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), SJICKTPUUYCCKHE SIBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEILIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JIEKTpUYECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTHIECKAS JUCCOLIMAINS, TaTbBAHHUKA.

T'eoepaghus: BIaxKHOCTH BO3IlyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIUIHUKH, HCIOJIb30BAHME 3aKOHA COXPAHEHUS HMMIlyJbca B TEXHHKE (pakeTa,
BOJIOMET M JIpyTue), JIBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOJMIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUHN TIOJIYYCHHUSI COBPEMEHHBIX MaT€pPHaJiOB, B TOM YHCIIE
HaHOMATEepHaJOB, W  HAHOTEXHOJIOIWH,  3JEKTpOCTaTHYeCcKass  3allluTa,  3a3eMJICHUe
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEp, dJIEKTpOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazZHUMHAA UHOYKYUSA

ITocTossHHBIE MarHuThl. B3auMomelcTBHE INOCTOSHHBIX MAarHUTOB. MarHuTHoe moIe.
Bekrop MarHuTHOM MHAyKUMU. [IprHIMI Cylieprno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKuuY. KapTrHa TMHUI MarHUTHON MHAYKLWHU TOJISl HOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1osie IpOBOAHMKA C TOKOM. KapThHa JMHHMM MHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOTO IIPSIMOTO IIPOBOJHMKA U 3aMKHYTOI'O KOJBLEBOIO IPOBOAHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzauMmozeiicTBre NPOBOJHUKOB C TOKOM.

Cuna Ammepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BHKEHHE 3apsiKEHHOW 4YacTUIlbl B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuisl Jlopenna.

SIBeHME DIIEKTPOMArHMTHOW MHAYKUMU. [lOTOK BeKTOpa MarHUTHOM MHIYKIUH.
DIIEKTPOABMKYILAS CHUJIA UHAYKIUHU. 3aKOH 3JIEKTpOMarHuTHOW HHyKunu dapanes.

BuxpeBoe syekTpuueckoe IMose. ONEKTPOJABMIKYIIas CWia WHAYKIMM B IIPOBOJHUKE,
JBHKYILIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIIECHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUIa CAMOUHIYKIUH.



DHeprusi MarHuTHOTO TOJISI KaTYIITKHA C TOKOM.

DNEKTPOMAarHuTHOE MOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JICKTPOMArHHTHI, JICKTPOABUTATEb, YCKOPUTEIIH dJIEMEHTAPHBIX YaCTHII, UHIYKIIUOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHYKITUA MAarHUTHOTO TIOJIS.

B3anMopeiicTBre ABYX MPOBOJTHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBlieHUE DNEKTPOMArHUTHOW UHAYKIUH.

IIpaBuiio Jlenua.

3aBUCUMOCTD JJICKTPOABUKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MOTOKa.

SIBieHre CaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHOW MHAYKIIHU.

Pazpnen S. KoneGanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuyeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepmon, wactora, amrumryna u  ¢aza kosnebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuil MasTHUK. YpaBHEHHE rapMOHMYECKHX Koyiebanuil. IIpeBpaiienue snepruu
IIPY TAPMOHUYECKHUX KOJIEeOaHUSX.

Konebarenbubiif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOTMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHUS SHEPIrUU B HICAIBHOM KojeOaTelbHOM
KOHTYpE.

[TpencraBienue o 3aTyxaromux KojeOaHUsIX. BbIHYXeHHble MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

[Tepemennbiii Tok. CUHYCOMIAIbHBIA NEPEMEHHBIMH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. I[IpousBoactBo, mepegaya W NOTPeOJIEHUE 3IEKTPUUECKOW SHEPIHUU.
OKOJIOTUYECKME PUCKM TpU MPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AJIIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE TPHUMEHEHHE: DIIEKTPUYECKH 3BOHOK,
TeHEepaTop IMEPEMEHHOI0 TOKA, IMHUHU JJIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM cUCTeMbI (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOaHUI.

Hab6nronenue pezonanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOaHUSI.

OcuumnorpamMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc mpu mociaenoBaTebHOM COEAMHEHUM PE3UCTOPA, KAaTYIIKH WHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOA MAJIBIX KOJieOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

WccnenoBanue NEpeMEHHOTO TOKa B ILENMH M3 IOCJIEIOBATEIbHO COCAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 80JIHbL

MexaHudeckre BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
U januHa BoONHBL [lomepeunble W mpojaosibHBIE BONMHBL MHTepdepeHmus u mudpaxmus
MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Iy4YEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snektpomaruutHO# BosiHe. CBOWMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXCHHE, MpeJIOMIICHUE, Mosapu3anys, audpakmus, wuaTepdepennus. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoCBA3H U TeleBUAeHUs. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOLIEH Cpebl.

TexHuueckue ycTpoWCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
YIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaJAuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-mneusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpPaHEHHE TOMEPEUHBIX U MPOJI0IbHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmtonenue natepdepeHny u AuQpakini MEXaHMIECKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUTUTYIOM M 4YacTOTOM
Kosie0aHui.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, IMPEIOMIICHUE,
noJnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHeHHE CBETa B OAHOPOIHOMN cpefie.
JIyud cBera. TOUEUHBIN UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHune H300pakeHUN B TMIIOCKOM
3epKaje.

[Ipenomnenne cBera. 3aKkOHBI MPEJIOMIICHHUS CBeTa. AOCOJNIOTHBIM TOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus ceeta. CroxkHbli cocTaB 6enoro csera. L{ser.



ColOuparomue W paccewBalIIMe JIUH3BL. ToHKas nuH3a. DOKYyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

IIpenenbl IpUMEHUMOCTH T'€OMETPUUECKOMN ONTHUKHU.

BonnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNS] MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX HCTOUHUKOB.

Hudpakius cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIAaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue YCTpOWCTBAa M IPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKA, AU(PPAKIHOHHAS
pemeTKa, NOJIIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUE U IperoMieHue cBeTta. Onruuyeckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

Hab6mronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOILBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue nomisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieUAIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHuLbl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: WHBApPUAHTHOCTh MOJYJII CKOPOCTH CB€Ta B BaKyyMmMe, MPUHLUII
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKON YaCTULIBl. DHEPIHs TOKOSI.

Pa3zpnen 7. KBanToBas puszuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHst U UMIYJIbC
dboToHa.
OtkpeiTue u wuccienoBanne (oroadpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmreitna 1 pororddexra. «KpacHas rpanuna porodddexra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XHUMHYECKOE IEHCTBUE CBETA.



TexHuueckue yCTpoilcTBa M NpPaKTHUECKOE MpPUMEHEeHHE: (OTOIIEMEHT, (OTOAATUHK,
coJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

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

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mogens atoMa. Iloctymnarel bopa. Usnydyenue u mornomenue GOTOHOB NpPU NEpexojae aToMa ¢
OJIHOTO YpOBHSl SHepruum Ha japyro. Buasl crnekTpoB. CHekTp YpOBHEW 3HEpPrUM aroma
BOZIOPOZA.

BosHoBbie cBoiicTBa yactuil. Bonuel ge bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyaau3M.

CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHUE.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHBIM AaHAIN3
(criexkTpockor), 1a3ep, KBAaHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6mronenue nuHeiyaToro crexkrpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOCHMs  sjpa. OtkpsiTHE
paauoakTuBHOCTH. OnbITH Pe3epdopaa mo onpeneneHno cocTaBa paguoakTUBHOTO U3ITYYEHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.

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

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.

OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIEp.

SAnepuwiii peaktop. TepmosiaepHblii cuHTe3. [IpoGiembl U THEpCHEKTUBBI  AIEPHOMN
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemMeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.

Mertobl HaOMIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.

dyHIaMEeHTAIbHBIE B3aUMOIUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CUYéTuynK MOHMU3UPYIOIUX YACTHII.

Yuenuueckuiui sxcnepumenm, nabopamopuule pabomoi
HccnenoBaHue TPEKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3pnen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH



Otanbl  pa3BUTHS  acTpoHOMuUHU. [IpukimagHOoe M MHPOBO33PEHYECKOE  3HAUCHHUE
ACTPOHOMHUH.

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

ConHeynas cucrtema.

Counnie. ConneyHas akTUBHOCTh. Mcrounuk sHeprum CosiHIIa W 3BE37. 3BE3MBI, UX
OCHOBHBIE XapaKTEPUCTUKU. Jluarpamma «CHEKTPaJIbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TOCJENI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEMEHHBIE MPEACTABIEHUS O
MIPOUCXO0KACHUH U 3BOItonMH CoJIHLA U 3BE3/. DTallbl )KU3HU 3BE3 .

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuky 1 kBazapsl. UEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa606ma. PaszOeranme ramaktuk. Teopus
Bonsmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaeMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHST HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilytu.

O0o0marmniee NoBTOpeHne

Ponp ¢u3uku m acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKOW cdepax MeATeTbHOCTH 4YeloBeKa, pOJib M MeCTO (U3MKM W acTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (U3NYECKON Teopun B (OPMHUPOBAHUU
MpeJCTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001LEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUN O IPUPOJIE.

Me:xnpeameTHblie CBS3U

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

Meoswcnpeomemnuvle nonsimusl, CBSI3aHHbIE C W3YYEHHMEM METOJOB HAyYHOTO MO3HAHUS:
sBIIEHUE, Hay4YHbIH (akT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB, MPOM3BOAHBIE SIEMEHTAPHBIX (DYHKIIUH,
MpHU3HAKU TT0/I00MS TPEYTOIBbHUKOB, ONPEeICHNE TUIOIIAU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: snextpuueckue SBICHUS B KUBOW HpHUpoOJE, KojieOaTelnbHbIE IBHKEHUS B
KUBOW TPUPOJIC, ONTHUYCCKUE SIBJICHUS B XUBOW MPHUPOJE, NEWCTBHE pPaJUAlMK Ha >KUBBIC
OpTaHU3MBI.

Xumusi: cTpoeHME aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pelIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHANA DJIEKTPOIEpenad, T€eHEpPaTop MEPEMEHHOTO TOKA, JIEKTPOABUIATENb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapest.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yabTaThl OCBOCHUSA yueOHOro mpeamera «DPu3nKa» AOHKHBI OTPaXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, IO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiMpeHre KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE Peau3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpazk1aHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUMU  OOydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUICKOTO OOIIECTBA;

INPUHITHE TPAJUIHMOHHBIX OOIIEYEIOBEUECKUX TI'YMAaHUCTHUYECKMX M JEMOKPAaTHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEpEcax TpakIaHCKOTro oOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHME B3aUMOJEUCTBOBAaTh C COLMAJIbHBIMM HMHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSAMU U Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCHUMCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUUECKOT0 TIOBEJICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbIE PEIIECHUs, OPUEHTUPYIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B IEATEIbHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIIOUasi 3CTETUKY Hay4HOTO TBOPUYECTBA, MPUCYLIETO
¢du3nueckoil Hayke;

5) Tpy10BOro BOCIIUTAHUSA:

UHTEpEC K pa3IMuHbiM chepam NpopecCHOHATbHOW JEsTeNbHOCTH, B TOM 4HCIIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIaTh OCO3HAHHBIM BBIOOP Oymymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYphl, OCO3HAHHE TJI00AJILHOTO XapakTepa
HKOJIOTHYECKUX MPObIIeMm;



MJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPYXKAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA;

paclIMpEeHHe OMbITa JEATEIIbHOCTH HSKOJIOTMUECKOW HANpaBJICHHOCTH HA OCHOBE
UMEIOLINXCA 3HaHUN 10 (pusmke;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENbHOCTH, TOTOBHOCTh B IpoOIecce M3YYeHUs (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO IEATENbHOCTh MHANBUAYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
Ba3oBble JJornueckue aeiicTBuA:

CaMOCTOSITENIbHO (DOPMYIMpPOBaTh M aKTyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEACIIATh LENU NeSTeIbHOCTH, 33]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHXKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paCCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

pa3pabareIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B JESATEIBHOCTh, OLICHWBATHh COOTBETCTBHUE PE3YJIbTATOB LEIIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUAX PEAIBHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIUJICHUE MIPU PEIICHUH KM3HEHHBIX MPOOJIEM.

Ba3zoBble uccienoBareibckue 1eiCTBUS:

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamMu (pusmdeckoi
HAYKH;

BIIJICTh HABBIKAMHU YYEOHO-UCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUs 3a/1a4
bu3NYECKOro coAepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAAMH JCSATEIHHOCTH TIO TOJYYCHHIO HOBOTO 3HAHWs, €r0 HMHTEpIIpPETaIluH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE TMPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PUBUKH;

BBISIBJIATh NPUYMHHO-CIICICTBEHHBIE CBSI3W M AKTyaJlM3UpOBaTh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apPryMEHTHI IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPhbl U KPUTEPHUH PEIICHUS;

AQHAJIM3UPOBATh IMOJYYEHHbIE B XOJI€ pEUIEHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOM ACSATEIHHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBII OIIBIT;

YMETh NMEePEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:
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BJIAJICTh HaBbIKAMH MOJy4eHUs MH(OpManuu (GU3NYECKOTO COJAECpPHKAHUSA U3 UCTOUHUKOB
pa3HBIX THIIOB, CaMOCTOATEIBHO OCYLIECTBJIATh IIOMCK, AaHAIN3, CHUCTEMAaTH3alUI0 U
MHTEpIpEeTanrio HHPOPMALUU PA3TMYHBIX BUJOB U (OPM MPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aLMOHHBIX 3aa4 C COOJIIOJEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, IPaBOBBIX H
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (DU3NYECKOIO COJAEPKAaHUS B pasUyHbIX (opMmaTax ¢ ydéToMm
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpAs ONTUMAIBHYIO (GOpMY
IIPEACTABIICHUS U BU3YaIU3aLUH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOM IEATEIHHOCTH;

pacmo3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUSl C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

[OHMMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

IMPUHUMATh LEJIU COBMECTHOH JESITENbHOCTH, OpPraHUW30BBIBATH M KOOPAUMHUPOBATH
JIEUCTBUA 1O €€ JOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUH, pPACIpElENATh POJIM C YU4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OILICHMBATh KaYECTBO CBOETO BKJIaJa U Ka)XJOr0 YYaCTHHKA KOMaHJbl B OOIIUI pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IIpelaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEHU C MO3UMLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYalUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUIIMATUBHBIM.

PerynasiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUs] PACUETHBIX M KAa4eCTBEHHBIX 3ajady, IJIaH
BBITIOJTHEHHS] TMPAKTUYeCKoi paboThl C€ Y4ETOM UMEIOUIMXCS PECYpCcoOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;
pacumpsTh paMK{ y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHE;
OIICHUBAThH NMPUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAUIMH B 00JacTh (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM;
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BJIaJICTh HABBIKAMH TIO3HABATEILHOU PeICKCHU KaK OCO3HAHUSI COBEPIIIAEMbIX JCHCTBUIA
1 MBICJIUTCIIBHBIX TPOLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU ISl OLICHKH CUTYAIlMH, BEIOOpA BEPHOT'O PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEIICHHS 10 UX CHIKCHHIO;

NPUHUMATh MOTHBBI M aPT'YMEHTBI IPYTUX TPU aHATU3E PE3YJIbTATOB IS TEIbHOCTH,

MNPpUHHUMATDH CCGH, IIOHUMasA CBOM HEAOCTATKH U JOCTOMHCTBA,

[IPUHUMATb MOTHUBBI U apI'yYMEHTBI APYTUX [IPU aHAJIU3€ PE3YIbTAaTOB IAEATCIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO IPYTrUX Ha OLIMOKH.

B miporiecce 0CTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTrPaMMBbI 10 (pU3HKe ISt
YPOBHSI CpEAHET0 OOIIero o0pa3oBaHUs y OOYUYAIONIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEANoJararnui chOpMHUPOBAHHOCTS:

CaMOCO3HaHMs, BKJIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE IMOIMOHAIBHOE COCTOSHHE,
BUJICTh HATPABIICHUS Pa3BUTHSI COOCTBEHHOM IMOIIMOHATIBHOW Cepbl, ObITh YBEPCHHBIM B ceOe;

caMoperyJIMpOBaHMs, BKJIFOYAIOIIIETO CaMOKOHTPOJIb, yMEHHEe NPUHUMATD
OTBETCTBCHHOCTh 3a CBOE IIOBEICHHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K 3MOIMOHAILHBIM
U3MCHEHHSIM H MIPOSIBIIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKJIIOYAIOIICH CTpPEMJIEHHE K OCTIDKCHHIO IEIU M YCIEXY,
ONTUMU3M, MHUIIUATHBHOCTb, YMCHUC HeﬁCTBOBaTB HUCXOOs1 U3 CBOUX BO3MO)KHOCT€I\/JI;

OMIIaTuH, BKJIIO‘-IaIOHIefI CIIOCOOHOCTh IIOHHMATh OMOIHOHAJIBHOC COCTOSAHUC OPYIUX,
YUYHUTBIBATH €0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHIO U CONEPEKUBAHHIO;

COIMAIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBHICTPAUBATh OTHOIICHHUS C JAPYTUMH
JFOIbMU, 3a00THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEPAX poJib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTHM, B IPAKTUYECKON
JeATEIbHOCTH JIFOCH;

YUUTBIBATh TPAHMIBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJeJel: MaTepualibHas
TOUYKa, MHEpLUalbHas cHUCcTeMa OTCY€Ta, aOCOIIOTHO TBEPIOE TEJIO, UACANBHBIM ra3, MOJEIH
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIM AIEKTPUUECKUM 3apsi]l IPU pELICHUU
bu3nueckux 3a1ay;

pacrio3HaBaTh (uU3MYECKHUe SBIEHUS (IIPOIecChl) U OOBACHATh MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA M AJIEKTPOJNHAMHUKHU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE IPSMOJIMHEHHOE JBU)KEHUE, CBOOOJHOE MaJeHUE Tel,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLus, B3aumopeWcTBue Ten, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE JKUJIKOCTeW M TBEPIBIX Tell, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oxJaKJeHUN), TEIJIOBOE paBHOBECHUE, UCIIAPEHNE, KOHACH ALV, TUIaBIeHNE, KPUCTAJUIN3aLu,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIIEHUE JAaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
coCcylie, CBA3b MEXIYy IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, DJIEKTpU3ALMS TEll,
B3aUMOJICHCTBUE 3aps10B;

ONKCHIBaTh MEXaHMUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHEe BETUYMHBI: KOOpAUHATA,
IIyTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJIA, UMITYJIbC Tella, KHHETUYECKas
SHEprus, MOTEHIMAaJbHAs HJHEPrus, MexaHudeckas padoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTh (U3MUYECKUNH CMBICH MCIOJIB3YEMbIX BEIMYUH, HX
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0003HAYCHHS U €UHUIIBI, HAXOIUTh (DOPMYJIBI, CBS3bIBAIONINE JAHHYIO (DU3UUYECKYIO BETHUYUHY
C APYTMMH BEJIUYMHAMMU;

ONMCHIBATh H3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SIBJICHHS, HCIIOJIb3Ys
dbu3MYecKue BEIWYWHBL: JaBJICHUE Trasza, TEeMIepaTrypa, CpPeIHss KHHETHYeCKas SHEPIHs
Xa0TUYECKOTO JIBMKEHUS MOJICKYJ, CpPEIHEKBaJpaTHYHAs CKOPOCTh MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI DHEPrusi, padora raza, Kod(h(HUIMEHT MOJIe3HOrO IEHCTBUS TEIJIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI UCIIOJIb3yEMbIX BEITUYHH,
uX O0O0O3HAYEHUS W EAUHUIBI, HAXOAUTh (OPMYIIBI, CBS3BIBAIONIUE AAHHYIO (PU3HYECKYIO
BEJIMYHUHY C IPYTUMU BEIIMUYUHAM;

ONMCHIBATh M3YYEHHBIEC JJIEKTPUUYECKUE CBOKCTBA BELIECTBA U JJICKTPUUYECKHUE SIBJICHUS
(mportecchl), UCTIONB3YS (GU3NYECKUE BEIIMYUHBL: AJICKTPUUYCCKUHN 3apsisl, dJIEKTPUIECKOE TOJIE,
HanpspKEHHOCTh  TOJIS,, TOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB; IPU ONUCAHUU MPABUIBHO
TPaKTOBaTh (U3MYECKUI CMBICI MCIOJIb3yeMbIX BEIWYMH, WX OOO3HAYCHUS W CIUHHMIIBL
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIMYMHY C IPYTUMH BETUYHHAMU;

aHATM3UPOBATh (U3WYECKUE TPOIECCHl M SIBIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
NPUHIUNBL: 3aKOH BceMupHoro tsarotenus, I, I w Il 3akonsl HerOTOHa, 3aKOH COXpaHEHUA
MEXaHUYECKON 3HEPruu, 3aKOH COXPAHEHHUS WMITYJIbCA, IPUHLIMI CYNEPIO3ULIUN CUII, TPUHIUIT
paBHONIPaBUSI UHEPUHUAIBHBIX CUCTEM OTCUYETA, MOJIEKYJISPHO-KUHETHUYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ta30BbIE 3aKOHBI, CBS3b CPEAHEH KUHETHMYECKOM SHEPrUU TEIUIOBOIO JIBUKEHHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €r0 MaTeMaTUYCCKOE BRIPAKEHUE U YCIOBUS (TPaHUIIBI, 001aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MIPUHITUIIBI ISHCTBUS MAIlIUH, TPHOOPOB U TEXHUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJIHATh 3KCIEPUMEHTBI T10 HMCCIICIOBAHUIO (U3HYECKUX SBICHHH M IPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHUH, TMpH OSTOM  (HOpPMYITHpPOBATH
npoOiieMy/3ajady W = TUNOTE3y Y4eOHOTO OKCIICPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TMPSMblE W KOCBEHHBbIE H3MEPEHUs] (DU3MUECKHX BEIWYHH, TPH HTOM
BBHIOMPATh ONTUMAJIBHBIA CIMOCO0 M3MEPEHHS W HCIOJIb30BAaTh HW3BECTHBIE METOJbI OILICHKHU
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAYy (QHU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OpsIMBIX U3MEPEHHH, MNP AITOM KOHCTPYHPOBaTh YCTAHOBKY, (HUKCHUPOBATH pPE3yIbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (DPU3MYECKUX BETUYUH B BUAE TaOIUIl U TpadUKOB, JEIaTh BHIBOIbBI
10 pe3ynbTaTaM MCCIEA0BAHUS;

coOnrofaTh mpaBuia O€30MacHOr0 TpyAa MPH MPOBEACHUM HCCIENOBaHUI B paMKax
yueOHOrO0 OSKCIEPUMEHTa, YUeOHO-UCCIENOBATENILCKOM M TMPOEKTHOM JEATENBHOCTH C
WCIIOJIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOMCTB U JIA0OPATOPHOTO 000PYAOBAHUS;

pemath pacu€THBIC 3aJaud C SBHO 3aJIaHHOW (PU3MUYECKOW MOJIEIbIO, HCIOIb3Ys
dbuznyeckre 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOUpATh (PU3UUECKYIO
MOJIeJIb, BBIACIATH (U3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIWMbIE s e€ peleHus,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATBHOCTD MOTYYEHHOTO 3HaUeHUs (PU3NUECKON BETUINHBI,

pemaTh KayeCTBEHHBIE 3a/1auM: BBICTpAaMBaTh JIOTMUYECKH HEMPOTHBOPEUYHMBYIO IIETIOYKY
paccyXIeHUl ¢ OMOpOi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3MUECKUe SIBICHUS;

UCTIONIb30BAaTh TPU  PEIICHUH YYEeOHBIX 3a7ad COBPEMEHHBbIE HWH(OPMAIMOHHBIE
TEXHOJIOTHH [IJIsi TIOWCKA, CTPYKTYPHUPOBAHHS, WHTEPIPETAIMA W TIPEICTaBICHUS Y4eOHOU W
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HAyYHO-TIOMYJISIPHON HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHUKOB, KPUTHYECKU
aHAJTM3UPOBAThH MOJTy4aeMylo HH(POPMALIUIO;

NPUBOUTH MPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAHHUA MO0 (U3UKE B TIOBCEJHEBHOM >KU3HU JUIA
oOecrieyeHns 6€30MACHOCTH MPH OOpAIIEHUHU C TPHUOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHHS 3]I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cperie;

paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHbIX COIMAIBHBIX POJIEH, MIIaHUPOBAaTh paboTy
TPYNIbl, palMOHaIbHO pacHpeneNsiTh OOsS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHHe paccMaTpUBaeMOi MPOOIIEMBI.

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

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MecTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JEeSTENIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTUHBI MUPA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJAENei: TOYeUHBIN
AIIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJEpHas MOJEIb aToMa,
HYKJIOHHAs! MOZIETTb aTOMHOTO sI/Ipa MPH PeIeHnH (PU3NIECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (Mpolecchl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOM (DU3HMKU: SJEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WMHAYKLMS, JAEWCTBUE MarHUTHOTO I0JIA Ha IPOBOAHMK C TOKOM M JBHXKYILIUICS 3apaf,
AIEKTPOMArHUTHBIE KOJIEOAHUsI M BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEeHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMONSIpU3ALUS CBETa, JTUCIEPCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (poroaddekr), CBeTOBOES JaBlIeHUE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJOPO/1a, ECTECTBEHHAs] U HCKYCCTBEHHAs PaJMOAKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTpUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEJ) M INEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CWJIa TOKa, JJIEKTPUUECKOoe
HaIpsDKEHUE, JIEKTPUUECKOE COIPOTHUBIICHHUE, PA3HOCTh IIOTEHIINAJIOB, JIEKTPOABIKYILAs CUIIA,
paboTa TOKa, MHIYKIMS MarHUTHOro Mouisd, cwia Amnepa, cuia JlopeHna, MHAYKTUBHOCTb
KaTyIIKH, SHEPrHs 3JIEKTPUYECKOI0 M MArHUTHOIO TOJeW, MepHoA W 4yacToTa KoseOaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CHjla TOKa B MPOLECCe TAPMOHMUYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHHE M ONTHUYECKas CUja JIMH3bI, MPU ONUCAHUM TPABUIBHO
TPaKTOBaTh (PU3MUYECKUIM CMBICT MCIOJIB3YEMbIX BEIMYMH, UX O0003HAu€HUs M EAMHHUIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BETHUUHAMU;

ONKCHIBaTh M3yYCHHBbIE KBAHTOBBIE SBJICHHS U TIPOLECCHI, HCIONB3Yys (U3HUECKHE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, SHEPrus u
UMIynbc (OTOHA, MEPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX sJep, HpPU ONUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJNB3YeMbIX BEJIUYMH, MX OOO3HAUYeHUs U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLINE JaHHYIO (PU3UYECKYIO BEIUMYMHY C JAPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BEJTMUHHBI;

aHaATM3UPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO W MMAPAIEIBHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSMOJIMHEMHOTO PacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHMSI CBETA, 3aKOHBI IPEIOMIICHUS
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CBeTa, ypaBHeHHME OWHITeHHa 11 Qoroddderra, 3aKOH COXPaHEHHUs] DHEPTUU, 3aKOH
COXpaHEHHMsI HMIYJIbCa, 3aKOH COXPAHEHHUS DJICKTPUUYECKOrO 3apsjia, 3aKOH COXpPaHCHHS
MaccoBOT0 4YMCIa, MOCTynarel bopa, 3aKk0H paguoakTUBHOTO pacmajaa, MpH TOM pPa3IUYaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPR)KEHUE U YCIIOBHs (TpaHULIBL,
00J1aCTH) TPUMEHUMOCTH;

OTIpeNeNATh HAIpaBJICHUE BEKTOpPA MHIYKIMHA MAarHUTHOTO IOJS MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuisl Jlopenna;

CTPOUTB U OIMCHIBATh N300pakeHHE, CO3/1aBaeMOE MIIOCKUM 3€pPKajloM, TOHKOH JIMH30M;

BBINOJIHATh SKCIEPHUMEHTHI 110 HCCIEAOBAHMIO (DPU3MUYECKUX SBIEHUH U IPOLECCOB C
UCTOJNB30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHUH: 1pH 3TOM  (OpPMYIHPOBATH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIMPOBATH BBIBOABI;

OCYILLECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (QU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHUMAJBHBI CIIOCOO W3MEPEHUsT M HCIOJb30BaTh M3BECTHHIE METOJbI OLIEHKU
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTHU (PU3NYECKUX BEJIMYMH C UCIIOJIb30BAaHUEM MPSIMbIX U3MEPEHUN:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBaTh PE3yNbTaThl MOJYYEHHOH 3aBHCUMOCTH
¢u3nUecKux BEIMYMH B BHAEC TaOMUI W TpaduKOB, [AenaTh BBIBOABI IO pe3yjibTaTaM
UCCIIC/IOBAHMS,

coOuoiaTh IMpaBuia 0€30MacHOro TpyJda NpU NPOBEACHUM HCCIEIOBaHMM B paMKax
y4eOHOT0 3KCIEPUMEHTa, Y4eOHO-UCCIENI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
UCTIOJI30BAaHUEM U3MEPHUTEIBHBIX YCTPOHCTB U JIa00OPaTOpHOTO 000pYIOBAHNUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHON (U3UYECKOW MOJENbI0, HCIOIb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4 BbIOUPATh (PU3MUECKYIO
MOJIeJIb, BBIACNATh (U3NYECKHE BEIUYMHBI M (QOPMYIbl, HEOOXOAMMBIE Ui €€ peleHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYSCHHOTO 3HAUCHHSI (PU3MUECKON BEIIMYHMHEI,

pemaTh KauyeCTBEHHBIC 3aJayl: BBICTPAMBATH JIOTUYECKH HEMPOTUBOPEUYMBYIO IIETIOUKY
paccyXIeHU ¢ ONOpOit Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHUS;

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3aJad COBPEMEHHble HH(OpPMAIMOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH W TIPEICTABICHHUS y4eOHOH W
HAYYHO-TIOMYJIIPHOH HMH(OpMAIUM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOJTy4yaeMyto HH(POPMALHUIO;

OOBSICHATH MPUHIUIBI IEHCTBHSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3anyaTh
YCIIOBHS UX 0€30I1acHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HU;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(QH3UKOB B Pa3BHTHE
HayKH, B 00BsCHEHHE IPOLIECCOB OKPYKAIOIIETO MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUSA MO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHHs 3I0POBbsSI U COOIIOZICHUSI HOPM SKOJIOTHIECKOTO MTOBEICHUS B OKPYXKAOIIEH cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, IUIaHUPOBaTh padoTy
TpYMNIIbI, palMOHAIBHO paclpelneNniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENILHOCTH B
HECTaHJAPTHBIX CUTYalHsX, aJeKBATHO OIEHWBATH BKJAJ KaXKIIOTO W3 YYaCTHHUKOB TPYIIBI B
pelIeHne paccMaTprUBaeMOi MPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 xnacc

Ne HaszBanue Conep:xanue pasaena Koa-
pasnena BO
4acoB

1 2 3 4

1 Bxoanast koHTpoJIbHAs paboTa

MEXAHHUKA 25

2 OcCHOBHBIE ®du3uka 1 mo3HaHue Mupa. YTo Takoe MEXaHHUKa. 1
0COOEHHOCTHU
(hbU3UIECKOTO
MeTozaa
HCCIEI0BaHUS

3 | OcHoBBI JIBr>xenue Touku Tena. [lonokeHne B IpOCTpaHCTBE. 6
KWHEMaTHKHU CrocoObl onrcanus amxenus1. CucreMa OTcUeTa.
[Tepemenienue. CKOpOCTh paBHOMEPHOTO
MPSMOJIMHEHHOTO JBH)KEHUS. Y paBHEHUE PABHOMEPHOTO
MPSAMOJIMHENHOTO JBH>KEHUSI TOYKH. MTHOBEHHAs
ckopocTb. CiiokeHue ckopocTed. Y ckopenue. [[BrxeHue
C ITIOCTOSIHHBIM YCKOpeHueM. Enunniia yckopeHus.
CKOpOCTh IPHU ABUKEHUH C IIOCTOSSHHBIM YCKOPEHUEM.
YpaBHEHHE IBUKEHUS C IOCTOSTHHBIM YCKOPEHUEM.
PaBHOMEpHOE ABMKEHUE TOUKH MO OKPYKHOCTH.

4 | OcHOBBI MartepuanbHas Touka. [lepBsiii 3axon HproTona. Cuia. 8
JTAHAMUKH Bropoii 3akon Hetotona. Macca. Tpetuii 3aKoH
Hprorona. Enunuiiel macceel u cuibl. [lonstue o cucreme
eauHul. Cuibl B npupoie. CUitbl BCEMUPHOTO
TATOTEHUS. 3aKOH BCEMUPHOTO TsroTenus. [lepBas
KOCMHUECKasi CKOpocTh. CHila TSKECTH U BEC.
HesecomocTts. JledopMariust 1 CHIIBI yIIPYTOCTH. 3aKOH
I'yka. Cunbl TpeHusi. CUiibl TpEHUS MEKITY
COINPUKACAIOIIMMUCS MOBEPXHOCTSIMHU TBEPABIX TEN.
Cuiibl CONPOTUBIIEHUS MIPH IBUKEHUH TBEPABIX TET B
JKUJIKOCTSX U Ta3ax.

Jlabopamopuasa paboma «3yyenue N1BUKEHUS TeJaa
10 OKPYKHOCTH IOJ JAelCTBHEM CHJI YIIPYTOCTH H
THAKECTH»

5 3aKOHBI WNmnynbc maTepuanbHOl ToukH. Jpyras ¢popMmynupoBka 7
COXpaHEHUs B BTOpOT0 3akoHa HbhioTOHA. 3aKOH COXpaHEHUs UMITYJIbCA.
MEXaHHUKE PeakTnBHOE BHKEHUE. Y CIIEXH B OCBOCHUH
KOCMHUYECKOro IpocTpancTBa. Pabora cuiibl. MOIIHOCTD.
Ouneprus. Kunernueckast 3Heprus u ee M3MEHEHHUeE.
Pabota cuinbl Tshxectu. Paborta cuibl ynpyrocru.
[TorenumanbHas SHEPrUs. 3aKOH COXPAHEHUS YHEPTUH B
MEXAaHHUKE. Y MEHBIIEHHE MEXaHUUECKON SHEPTUN
CUCTEMBI IIOJT ICUCTBUEM CUJI TPEHHUSI.

Jlabopamopuasa paboma «3yyenue 3aK0Ha
COXpaHeHHMs] MeXaHMYeCKO IHEePrum».

6 | Cratuka PaBHoBecue Ten. IlepBoe yciioBue paBHOBECHUSI TBEPIOTO 3
tena. MoMmeHT cuiibl. BTopoe ycnoBue paBHOBecHUs
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TBEP/OrO Tela.
Konumponvnasa paboma «MexaHUKa)
MOJIEKYJIAPHAS ®U3UKA. TEIIJIOBBIE SIBJIEHUSA 19
7 OCHOBBI 19
MOJICKYJIIPHO- JIauﬁopamopHa}l paboma «OnbITHAS MPOBEPKA 3aKOHA
KUHETHYECKOHN Feii-Jlioccaxay
Koumponvnasa paooma «OCHOBbI TEPMOIMHAMMU KN
TEOpUU
IJEKTPOANHAMMUKA (22 yaca)
8 Onektpoctatuka | Konmpoavnasa paboma «JIeKTPOCTATHKAY. 11
9 | 3akonbl Jlabopamopuasa paooma «3yyenue 6
IIOCTOSIHHOTO MOCJ1e10BaTeJIbLHOr0 M Napa/LIeIbHOT0 COeUHEeHUS
TOKa NMPOBOHUKOBY.
Konumponvnan paboma «3axon Oma 1J1s1 NOJTHOM
nenm)
10 | DnexkTpuyeckui 5
TOK B Pa3IMYHBIX
cpenax
11 IIpome:xxyTouyHas aTTecTanus 1
UTOIO 68
Coneprxanue kypca ¢usuku 11 kiacc
Ne Ha3Banmue Conep:xanue pa3aena Koua-
BO
pasjiena 4acoB
1 2 3 4
DNeKTpoANHAMUKA 9
MarnuTtHoe 110JI€ U B3anmoaeiictBue TokoB. MaruuTHOE noiie Toka. MHIyKims 10

3JIEKTPOMArHUTHAS
WHIYKIUS

MarHuTHOTO moJisi. HampaBieHre MarHUTHOW WHIYKIIWH.
Cuna Ammnepa. Moaynp BEeKTOpa MAarHUTHOW HHIYKIIMH.
ee  (opmyna.

I'POMKOT'OBOPUTEITb.
Buxpesoli  xapakrep

HamnpaBnenne cunmel  Ammepa  wu
DNEeKTPOU3MEpPUTENbHBIE MPUOOPHI,
JluHMM MAarHUTHOM HMHIYKIUU.

MarHuTHoro mnois. OgHopoaHoe MarHuTHoe mone. Cuna

Jlopenua. Hampasnenue cuisl JlopeHna u ee Qopmyna.

MaruuTHble  cBOiicTBa  BemiecTtBa. DeppOMarHETHKHU.
MarnuTHas  3amuch W XpaHeHWe  MHGOpMAIUH.
MarHuTHbIi ~ TIOTOK.  DJIEKTPOMAarHWTHass  WHAYKIIHSL.

[IpaBuno Jlenna. 3akoH SIEKTPOMArHUTHOW WHAYKIIMH
Qapaned. Buxpesoe snexrpuyeckoe mnoiue. B3zaumocBssb
NMEKTPUYECKOTO U MAarHUTHOTO IOJIEH. DIEKTPOMarHuTHOE
Camounnykuusa.  MHAYKTUBHOCTb.  DHEprus
MAarHUTHOTO ITOJIA.

II0JIC.

Jlabopamopuas paboma:
1. U3mepeHne MarHuTHOM MHIYKIIHA
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2. VI3ydeHue siBIEHUS 3JIEKTPOMArHUTHON MHAYKIIUU

Koiebanus u BoaHbI

25

Mexanndeckue
KojebaHust u
3J€KTPOMAarHUTHbHIC
KoJIcOaHHs

Mexannueckue kojiebanus. CBoOomHple  KoseOaHUS.
AMmmmTyna, mepuoxa, 4actora, (aza  koneOaHUH,
HavanbHas (aza xonebanuil. ['apmMoHnvecknue KoiedaHusl.
VYpaBHeHHEe TapMOHMYECKHX Konebanuii. Casur das.
MaremaTrueckuii MmasTHuk. DopMmysa nepuoaa Konedanui
MareMaThdeckoro masTHuka (06e3 BwiBoja). KoseOaHnus
rpy3a Ha npyxwune. Popmyna nepuoga KoiebdaHuil rpysa
Ha mnipykuHe (06e3 BwIBoja). IIpeBpaieHuss >HEpruu Hpu
KoJje0aTeNbHOM JIBXKEHUH. BBIHYXIEeHHbIE KoyieOaHUs.
Pe3onanc. ABTOKOJICOAHMSL.
OnexkrpoMarauTHeie KojeOaHus. CXOACTBO W pazinuyue
MEXaHUYEeCKHX M  DJICKTPOMATrHUTHBIX  KOJICOAHUH.
Konebarenbubiit KOHTYp. CBOOOJHBIE 3JE€KTPOMAarHUTHbIE
Kosebanus B KonebareabHoM KoHType. Popmyrna Tomcona
(6e3 BwIBoma). CoOcTBeHHas 4YacToTa KojcOaHU B
KOHTYpE.

[IpeBpamienuss sHepruu B  KoJeOaTeIbHOM KOHTYpE.
BoinyxxaeHusie ANEKTPOMArHUTHBIE Kosie0aHusl.
DNEeKTpUUECKUM pe30HaHC.
Ilepemennbi TOok. KoOHAeHCaTOp M Karylmka B LENH
MIEPEMEHHOTO TOKA. AKTHBHOE COIIPOTHBIICHUE.
JlelicTByromuye 3Ha4E€HUS] IEPEMEHHOTO TOKA.
Jlabopamopnas paboma:

3. Onpenenenue yckopeHus: CBOOOHOTO MaieHUs TIPH
MOMOIIM MasTHUKA.

13

[IpousBoacTso,
nepegaya u
HCIOJIb30BaHKNE
BJIEKTPUYECKON
SHEpPruu

[Ipon3BoICTBO IEKTPUUECKOM SHEPTUH.
Tpanchopmarop. Ilepenaua 31eKTpUUYECKON SHEPTUU U ee
UCIIOJIb30BAHUE.

Mexannueckue
BOJIHEI

Pacnipoctpanenne konebaHuUW B YOpPYyrux  cpeax.
[Tonepeunsle U Mpo10JIbHBIE BONHBI. J[n1Ha BonHbL. CBS3b
JUIMHBI BOJIHBI, CKOPOCTH €€ paclpOCTPaHEHHUs U Mepuoaa
(4acToThr). VYpaBHeHue rapMOHHUYECKOU BOJIHBI.
Judpakiuss  MEXaHHYEeCKHMX  BOJIH. KorepenTHsie
MEXaHW4YeCKue BOJHBIL. WHTepdepeHins MeXaHUYECKUX
BOJIH.

DJIEKTPOMAarHuTHbHIE
BOJIHBI

DneKTpOMarHuTHbIE BOIHBI. CKOPOCTH 3JIEKTPOMAarHUTHBIX
BOJIH. CBOMCTBA AJIEKTPOMATrHUTHBIX BOJIH.
[Tpuniun nepenauu HHPOPMAITUH ¢ TOMOIIBIO
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SJICKTPOMArHUTHBIX BOJIH HAa MIPUMCPEC paIHOCBA3H.

Ontuka

16

CBeTOBBIC BOJHEI

CeroBble JIyuu. 3akoH mpenomiieHus cBeta. JInH3bl. Xox
ayded B nuH3ax. OnTuyeckas cuia JIMH3bBI U CHUCTEMBbI
OIM3KOpacHoI0KEeHHBIX JUH3. [lomydenne n3obpaxenuil B
nuH3ax. Popmysa TOHKOM JIMH3BI. YBEIWYEHUE JIMH3BIL.
OnTuueckue pUOOPBHI.
Ckopoctb CBETa. IIpusma. Hucnepcust  cBera.
CBer Kak »5JEKTpOMAarHuTHas BoOJHA. KorepeHTHOCTb.
[Tonmyuyenue KOT€PEHTHBIX CBETOBBIX BOJIH.
HNutepdepennus CBeTa. Hudpakmums CBeTa.
JudpakiuuonHas — peuieTka. [lonspuzauus  cBera.
[Tonepeunocts CBETOBBIX BOJIH. Pa3pemaromas
CIOCOOHOCTh ONTHYECKUX MPUOOPOB.

Jlabopamopnvle pabomul:

4. OmnpeneneHue ONTHYECKONM CuiIbl U (POKYCHOTO
paccTosiHus coOuparoIiel JTUH3bI

5. I3mepeHue JUIMHBI CBETOBOM BOJIHBI C IOMOIIBIO
TU(PPaKIUOHHON PELIETKH.

N3nyuenue u
CIEKTPBI

Bunel uznyyenuii. McrouHuku cBera. DIEKTPOMAarHUTHbBIE
W3JIy4eHUs  Pa3HbIX  JHAlla30HOB  JUIMH  BOJH —
PaauOBOJIHEI, uH(pakpacHoe, BHUJIMOE,
yIAbTPapHUOJIETOBOE M PEHTICHOBCKOE  M3JIy4YEHMs.
Hcroynuky, CBOMCTBA M IPUMEHEHUE JTUX H3JIY4CHMM.
Jlabopamopuas paboma:

6. HaGnroieHue CIUIOMIHOTO U JIMHEHYaTOro CIeKTPOB.

OcHoBBI
CIELMAJIbHON TEOpUHU
OTHOCHUTENIbHOCTH

Iloctynarsl  crnenuaabHOW TEOPUM  OTHOCHUTEIBHOCTH.
IIpocTtpancTBO M BpeMs B  CHEHUAIBHOW  TEOPUH
OTHOCHUTEIIbHOCTH.

[lonnas oHeprus. OHeprus nokos. PensTuBUCTCKUI
uMmnyabc. CBs3b TOJHOW SHEPruu, MMITYJIbCa U MAaccChl
Tena. ['paHUIBl TPUMEHUMOCTH KJIACCUYECKONH MEXAHUKH.

KBanToBas ¢usnka

18

CBeTOBBIC KBAaHTHI

I'mnoresa I1nanka o kBantax. [locrosinnas [Inanka. ®oroH.
OnbiTh JIeGeneBa u Basunosa. @otoapdexr. [Ipumenenue
dbotodddekra B Texauke. OnpiTel CTONETOBA. YpaBHEHUE
DWHIITeHA TUTST dboTtorddekra.
KopnyckynsipHo-BosiHOBOM ayanu3M. ['unoresa ne bpoitist
O BOJIHOBBIX CBOMCTBax yacTull. Ju@pakuus 371eKTPOHOB.
CootHomieHue HeomnpeaeneHHoctel ['elizendepra.
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ATomHas pusnka OmnbiTel  Pesepdopma. IlmanerapHas Mopaenb —aToma. 2
KBantoBbie mocrtynatel bopa. bopoBckas moznens aroma
BOZOpPOJA.
®dusuka aTOMHOTO Jluneituateie crnekTpbl. CHOHTAHHOE U BBIHYKJICHHOE 12
anpa W3ITy4eHus CBeTa. Jlazepsl.
PamnoaktuBHOCTE. -, [-, y-U3mydenus. Metombl
perucTpalvy SACPHBIX W3JIy4eHUH. SlnepHble peakuuu.
3aKkoH paJMOaKTUBHOrO pacmana. Ero cratuctuyeckuii
Xapakrep.
Mopnenu crpoenuss aromHoro sapa. HykinonHas monenb
anpa. Snepusie cuibl. JleekT Macc U SHEPTHUs CBSA3H SIIpa.
VYaenvHas oHeprus cBs3u. JleneHue W CHUHTE3 sfep.
DHEPreTUYeCcKuii BBIXOJ SIACPHBIX peakuuil. SnepHas
JHEepreTHKa. BiusHue WOHM3MpYIOIIEH paauanuu Ha
KUBble opranu3mbl. lloHsaTue o J03e U3Ty4YEHUS.
DnemMeHTapHbIe YaCTHLIBI. @dyHIaMEeHTaJIbHbIE
B3auMOACHCTBUA. CTaTUCTUUYECKUN XapakTep MPOLeCCOB B
MUKpOMHpE.  3aKOHbl ~ COXpPAHEHHS B MUKPOMHpE.
KanengapHo-remaTndeckoe mianupoBanue mo gusuke 10 kmacc
No Tema Jara
wian | ¢a WKt 1 XuM. DKCIIEPUMEHT.
KT
1/1 Bxoanas konTponpHas pabora 1
MEXAHHUKA (25 4.)
OcHoBHBIE 0COOEHHOCTH (pr3ndeckoro Merosa ucciuenopanus (1 4.)
2/1 ®dusuka u no3HaHue mupa. Uro takoe 1
MEXaHHKa.
OcHoBbI KHHEMATHKH (6 4.)
3/1 JBmxeHue Touku tena. [lonoxxenue B 1
npoctpaHcTBe. CriocoObl onmMcaHus
nermxenna. Cucrema orcyera.
ITepemenienue
4/2 CKOpoCTh PaBHOMEPHOTO 1
MPSIMOJIMHENHOTO JBUKECHHUS.
YpaBHEHHE PaBHOMEPHOTO
IIPSIMOJIMHENHOTO JBUKEHUSI TOUKH.
5/3 MrHoBeHHast ckopocTh. CliokeHne 1
CKOPOCTEH.
6/4 VYckopenue. J[BuxkeHue ¢ NOCTOSHHBIM | 1
yckopeHueM. Enununa yckopeHus.
7/5 CkopocTb IIpH JBUKEHHUH C 1 HITatuB 1abopaToOpHBIi,
MIOCTOSIHHBIM YCKOpEHUEM. Y paBHEHHUE MeXaHHUYecKas CKaMbsl, OpyCcoK
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ABUIKCHUS C TIOCTOSIHHBIM YCKOPCHUCM.
®poHTansHas JadopaTopHas padbora
«M3y4eHne paBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO ABUKCHUSD)

JE€PEBSHHBIN, 3JIEKTPOHHBIN
CEKYHJIOMED C NaTYMKaMH,
MarHuTOYIpaBisieMble
TEPKOHOBBIE JATUYUKH
CEKyHI0MeEpa

8/6

PaBHOMEpHOE ABMKEHUE TOUKH 11O
OKPYKHOCTH.

9/1

MarepuanbHas Touka. [lepBblil 3aK0H
Herotona. Cuia.

10/2

Bropoii 3akon Herotona. Macca.

11/3

Tperuii 3akoH Herotona. EnquHUIBI
Macchl ¥ cuibl. [loHgaTHe o cucteme
€IUHUII,

12/4

Cwuibl B ipupojie. Cuiibl BCEMHUPHOTO
TATOTEHUS. 3aKOH BCEMUPHOTO
TATOTEHUS

13/5

[lepBas kocMuueckas ckopocts. Cuna
TSDKECTH U Bec. HeBecoMOCTb.

14/6

Hedopmarust u CHITBI yIPYTOCTH. 3aKOH
['yka.

15/7

Cunpl Tpenus. CUilbl TPEHUSI MEXKAY
COTIPUKACAIOLIUMHUCS TOBEPXHOCTSIMU
TBepbIX Te. CHITBI COMTPOTHBIICHUS
IIPH IBUYKEHUH TBEPIBIX TET B
KHUJIKOCTSX ¥ razax. @ponTanpHas
naboparopnas pabota «3ydyenue
JBYDKEHUS TeJa MPU ASUCTBUH CHITBI
TPEHUS

JepeBsaHHbI Opycok, HaOOp
Ipy30B, MEXaHHYECKasi CKaMbS,
JUHAMOMETP

16/8

JlabopaTtopHas padota Ne 1 «3yuenue
JIBUKEHHUSI TeJia 110 OKPY>KHOCTH TIOJ]
JEUCTBUEM CHJI YIIPYTOCTH U TAKECTU»

Becsl 251eKTpOHHBIE, IITATUB
71a00paTOPHBI ¢ AepKaTenem,
JTUHAMOMETp, HUTb, JIEHTA
MepHasi, JUCT Oymaru, rpys.
DNEKTPOHHBIM CEKYHAOMED

3aKOHBI COXpPaHEHUs B MeXaHHKe (7 4.)

17/1

NMnynbsc maTepraibHOW TOUKH.
Hpyras ¢popMyIupoBKa BTOPOro 3aKOHa
Herotona. 3akoH coxpaHeHus
UMITyJIbCa

1

18/2

®poHTanbHas 1aboparopHas paboTa
«HccrnenoBanne ynpyroro u
HEYIPYTOro CTOJKHOBEHUS TEI».
PeaktuBHOE IBUKEHUE. Y CIIEXU B
OCBOCHHUU KOCMUYECKOT0
MIPOCTPAHCTBA.

Hunuuapsel MeTauiMuecKue
(amFOMHMHUEBBIN U CTATBHOM),
HUTb, MJIACTUIIUH, IITATHUB
71a00paTOPHBIN C IepKaATEIEM,
JIMHEWKa

19/3

PaGora cuibl. MOLIHOCTE.

20/4

Oneprus. Knnernueckas 3Heprus u ee
U3MEHEHUE.

21/5

PabGora cunel Tsxectr. Pabora cuiiel
ynpyroctu. [loTeHunanpHas sHeprusi.

22/6

3aKOH COXpaHEHUS SHEPTUHU B
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MEXaHHKe. Y MCHBIIICHHUE
MEXaHUYECKOW SHEPTUU CUCTEMBI MO]1
JECTBUEM CHJI TPEHUSI.

23/7 JlaboparopHast pabora Ne2 «M3yuenue | 1 [Ipyxwuna xectrkocThio 20 H/Mm,
3aKOHA COXPaHECHUS MEXaHUYECKON rpy3 maccoi 100 r (2 mt.),
SHEPTUMY. IITaTUB TaOOPATOPHEIH C

JiepKaTesIeM, JTUHEUKa
Craruka (3 4.)

24/1 PaBHoBecue Ten. IlepBoe ycnoBue 1
paBHOBECHSI TBEPJIOTO TeJa.

25/2 MowmeHT cuibl. Bropoe ycnoBue 1
paBHOBECHSI TBEPJIOTO TeJa.

26/3 Kontponbnas padora Ne 1 «Mexanuka» | 1

MOJIEKYJIAPHASA ®U3UKA. TEIIVIOBBIE ABJIEHUS (19 4.)

OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM Teopuun (19 4.)
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OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KHHETUYECKOU Teopuu. Pazmepsl
MoJeKyll. Macca moiekyn. Konuuectso
BelIeCTBa

1

28/2

BbpoynoBckoe npmxenue. Cuibl
B3aUMOJCICTBUS MOJIEKYII.

29/3

CrpoeHnue ra3000pa3HbIX, KUJIKUX U
TBEPABIX TEJ.

30/4

W eanbHblil ra3 B MOJIEKYJISPHO-
KuHeTHu4eckoi Teopuu. OCHOBHOE
ypaBHEHHE MOJICKYJISIPHO-
KHHETUYECKON TEOPUU ra30B

31/5

Temmnepatypa. TemnoBoe paBHOBECHE.
Omnpenenenue TeMnepaTypsl.
AOcoutoTHas TeMIiepaTypa.
Temmepatypa - Mepa cpennei
KHHETUYCCKOW YHEPTUU MOJICKYJT

32/6

N3mepenne ckopocTeil MOJIEKYJ ra3a

33/7

VYpaBHEHHE COCTOSAHUS UEATBHOTO
rasa.

34/8

T'a30BBIe 3aKOHBIL.

HemoHctpanus «3meHnenune
JIaBJIEHUE Ta3a C U3BMEHEHUEM
o0BbemMa Mpu NOCTOSTHHON
TEMIIepaType»: JaTUUK
napieHus. JlaTauk
TEMIIepaTyphbl, IITATUB, COCY]T
JUTST IEMOHCTpPAIIMHU Ta30BbIX
3aKOHOB, HAacocC.
HemoHncTpanus «3menenune
JIABJICHUS ra3a ¢ U3SMEHEHUEM
TEeMITepaTyphl IPH MMOCTOSTHHOM
o0BeMe»:

JlaTuuk gaBiaeHUs, TaTIUK
TEMIIepaTyphbl, LITATUB, COCY/T
JUTST IEMOHCTPAITUY Ta30BbIX
3aKOHOB, JINHENKA, COCYJ C
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BOJIOM, CIIMPTOBKA.
HemoHcTpanus «3meHnenune
o0BeMa rasza ¢ I3MEHEHUEM
TEMIEPATyphl IPU MOCTOSTHHOM
JIABJICHUW»: TaTYUK JIaBJICHUS,
JaTYMK TeMIIepaTyphl, IITATHUB,
COCY/Jl U IEMOHCTpPALIH
ra3oBbIX 3aKOHOB, JIMHEHKa,
COCY/JI C BOJIOW, CIIMPTOBKA

35/9 JlaboparopHast pabota Ne 3 «OnbITHAs JlaTuuk naBieHUS, JATYUK
npoBepka 3akoHa ['eii-Jlroccakay TEMIIEPATYpBbl, IITATUB, COCY/
JUIsL IEMOHCTpPALMK ra30BbIX
3aKOHOB. JIMHelKa, cocy ¢
TEIUION BOJIOM, COCYI C
XOJOAHON BOOOU
36/10 | HacpimienHslii nap. 3aBUCUMOCTb JlaTuuk Temneparypsl,
JIABJICHUS HACBIIIEHHOTO Mapa OT TEPMOMETP, MapJisi, COCYJ C
temneparypsl. Kunenue. @ponranbHas BOJIOU
naboparopnas padota «M3mepenue
BJIQ)KHOCTH BO3/1yXa»
37/11 | BnaxxHOCTb BO3AyXa U €€ U3MEpPEHHE
38/12 | CtpoeHue u CBOMCTBA
KPUCTAIJINYECKUX U aMOP(HBIX TEIl.
39/13 | BHyTpeHHSIS SHEPTHS. HemoHcTpanus «3menenune
BHYTpPEHHEH HEPTUU TeNa Mpu
TPEHUHU U yJape»: NaTUUK
TEMIEPaTyphbl, 1BE TOCKHU, JIBE
CBUHIIOBBIE IUIACTUHKH.
MOJIOTOK
40/14 | PabGota B TEpMOIMHAMUKE.
41/15 | Konu4ecTBO TETIOTHI.
42/16 | IlepBblii 3aKOH TEPMOIUHAMUKHU.
IIpumeHneHne nepBoro 3aKoHa
TEPMOJUHAMUKH K Pa3IMYHbIM
IIPOLIECCaM.
43/17 | HeobpatuMocCTh MPOIIECCOB B MPUPOJIE.
44/18 | IlpuHUIMITBI JEHCTBUS TETIIIOBBIX
neurareneit. KITJ{ TerioBbix
JIBUTaTEICH.
45/19 | KontponbHas padota Ne 2 «OCHOBBI
TEPMOTUHAMUKI)
IJIEKTPOJANHAMMKA (22 yaca)
Onekrpocratka (11 4.)
46/1 DIEKTPUYECKH 3apsi/l U dJIEMEHTapHbIE
4acTULbI. 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3aps/a.
47/2 OCHOBHOH 3aKOH JIEKTPOCTAaTUKH -
3akoH Kynona. Enuanna
NIEKTPUYECKOTO 3aps/a.
48/3 DnexTpuueckoe nojie. HanpsskeHHOCTD

QJICKTPHUYICCKOTI'O ITOJIA. HpI/IHI_[I/IH
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CyHEPNO3ULIUU TTOJEN.

49/4 CuioBBI€ IMHUU AJIEKTPUYECKOro mos. | 1
HanpsiokeHHOCTD 10sIst 3apsyKEHHOTO
mapa.

50/5 [IpoBOHUKY B 3JIEKTPOCTATUYECKOM 1
T0JIE.

51/6 JMBIEKTPUKU B DJIEKTPOCTATUYECKOM 1
nosie. Ilonsipusanus 1MaIeKTPUKOB.

52/7 [TorenimanpHas sHEprus 3apssKeHHoro | 1
TeJa B OTHOPOAHOM
AJIEKTPOCTATUYECKOM TI0JIE.

53/8 [ToTenuman 31eKTpOCTaTUYECKOTO 1
T10JIs, Pa3HOCTh NOTEHIIUAJIOB

54/9 CBs3b MEX1y HAPSKEHHOCTHIO 1
ANEKTPOCTATUYECKOTO MO U
HaIpsHKEHUEM. DKBUIIOTEHIIUATIbHBIC
MTOBEPXHOCTH.

55/10 | DnexkTpoeMKOoCTh. ENuHUIIBI 1
anekTpoeMKocTu. KoHaeHcaTopsl.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

56/11 | KontponbHas pabota Ne 3 1

«DJIEKTPOCTATUKAY.
3aKOHBI MOCTOSTHHOTO TOKa (6 4.)

57/1 DNEeKTPUUYECKHI TOK. Y CIIOBUS, 1 HemoHctpanus «ccnenoBanue
HE0OXOIMMBIE IS €r0 CYIIECTBOBAHHS. 3aBHUCHUMOCTH CHJIBI TOKA B
3axon OMa 11 yyacTKa LEenu. IIPOBOJHUKE OT HANPSIKEHUSI»:
ConpoTuBieHue. JaTYUK TOKA, TaTYHK

HaNpsDKEHUs, pe3UCTop,
peocTaT, UCTOUYHHUK NMUTaHUS,
KOMIUIEKT POBOJIOB, KJIIOY

58/2 DNEeKTPUYECKUE LIETIH. 1
IlocnenoBarenbHOE U MapajlIENbHOE
COEJITMHEHHE NTPOBOTHUKOB.

59/3 JlaboparopHas pabota Ne 4 «M3yuenue | 1 JlaTuuk TOKa, MAaTYMK
MIOCJIEI0BATEIBHOTO U ApaJlIeIbHOTO HaIpsDKEHUs, aMIIEpMETP
COEIMHEHUS TIPOBOJTHUKOB). JBBIXIIPEICTIbHBINA, BOIBTMETP

JBYXIIPEAEIbHBIN, PESUCTOP,
UCTOYHUK MTUTAHUS, KOMIUIEKT
IIPOBOJIOB, KJIIOY

60/4 Pabora 1 MOIITHOCTE ITOCTOSIHHOT'O 1 JlaTuuK TOKa, JaTYNK
Toka. @poHTanpHas 1abopaTopHas HaIpsDKEHUs, aMIIEpMETP
pabota «3MepeHue paboThl U JBYXIIPEIeIbHBINA, BOIETMETP
MOIIIHOCTH 3JIEKTPUUYECKOTO TOKa» JBYXIIpEJIENbHBIHN, JAMIIOUKA,

WCTOYHUK MUTAHUS, KOMITJIEKT
MIPOBOJIOB, KIIIOY

61/5 OnexTpoABuKymas cuia. 3akoH Oma 1
JUISL TIOJTHOM LETIH.

62/6 Kontponbnas padora Ne 4 «3akon Oma | 1
JUIA IIOJTHOU IIEITN

DNEKTPUUECKUH TOK B pa3In4HbIX cpenax (S 4.)

63/1 ‘ DnexTpuyeckas MpoBOAUMOCTh ‘ 1 ’
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Pa3IMYHBIX BEUIECTB. DIEKTPUUECKUM
TOK B ITOJIYTIPOBOJHUKAX.
DnexTpuueckas IpoBOAUMOCTh
HOJIyIIPOBOIHUKOB IPU HATTUYUU
npuMecen

64/2 DNEKTPUUECKUN TOK Uepe3 KOHTAKT 1
TMIOJIYIPOBOJITHUKOB P-, N-TUTIOB.
65/3 [TorynpoBOTHUKOBBIN U0, 1
Tpanzucrop.
66/4 DNEKTPUUECKUN TOK B KUIKOCTSIX. 1
3aKOH 3JIEKTPOIH3A.
67/5 DNEKTPUYECKUI TOK B Ta3ax. 1
68/1 [IpoMexxyTouyHas arrecTanus 1
KanenmapHo-TemMaTHdeckoe IIIaHUPOBAHKUE YUSOHOT0 MaTepuaia
no ¢usuke 11 kmacc
No Tema Kou- [Hara
ypoKa BO | miaH | ¢akT WKT 1 X¥uM. DKCTIEPUMEHT.
4acoB
IJIEKTPOIUHAMMKA (9 u.)
MarauTHoe 1noJse u
3JIEKTPOMATrHUTHAsA MHAYKIUA (9 1)
1/1 Bs3aumozaeiictBue TOKOB. MarHutTHoe 1 HemoHnctpanus «M3mepenue
noJe. TOJISI TOCTOSIHHOT'O
MarHuTay: 1aTYuK
MarHMTHOTO TIOJIS,
MOCTOSTHHBIA MarHUT
IIOJIOCOBOM.
HemoHnctpanus «3mepenue
TMOJIsS BOKPYT MPOBOHUKA C
TOKOMY. JTaTYUK
MarHMTHOTO TIOJIs, /IBa
IITaTHBA, KOMIUICKT
MIPOBOJIOB, UCTOYHUK TOKa,
KITIOY
2/2 | BexTop marHuTHOM MHAYKIMH. JInHMK 1
MarHUTHOTO NoJs. Moaynb BeKTOpa
MarHuTHOM uHayKImu. Cuia Amnepa
3/3 | BxonHas KOHTpoOJIbHAs paboTa 1
4/4 | MarautHblil OoTOK. Jladopamopnasn 1
padoma Nel «I3mMepeHre MarHUTHON
WHIYKITAW)
5/5 | MarautHoe nosne. 1
6/6 | SIBneHue >eKTPOMarHUTHON 1
WHIYKIUWA. MarauTHbId MOTOK. 3aKOH
AJICKTPOMArHUTHOW WHTYKITHH
7/7 | Jlabopamopnas paboma Ne2 1 JlaTuuk HanpsoKeHus,
«M3ydenue siBIeHUS JATIUK MarHUTHOTO TTOJIA,
AIIEKTPOMATHUTHOW WHIYKIIMH TUHEHKa, KaTyIIKa-MOTOK,
ITOCTOSIHHBIN ITOJIOCOBOM
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MarHut, Tpyoka u3 [I1BX,
KOMIUIEKT MPOBOJIOB,
IITATHB C JeprKaTeIIeM

8/8 | Camonnnykuus. HIyKTHBHOCTB.

9/9 | DHeprust MAarHUTHOTO TIOJIS TOKA.
DJIEKTPOMArHUTHOE T0JIe

KOJIEBAHUSA U BOJIHBI (25 4.)
MexaHu4ecKkHe M 3JIEKTPOMAarHUTHbIE
KoJedanus (13 u)

10/1 | CBoOOIHBIE U BHIHYKICHHBIE
MEXaHUYECKUE KoJieOaHus

11/2 | MaremaTtudeckuii MasTHHUK. [luHaMuKa JemoHcTpanus
K0JICOATETBHOTO JIBUKECHUSI. «Konebanus HUTSHOTO

MasiTHUKA U CBOOO/IHbBIE
KoseOaHus Tpy3a Ha
MPYKUHE»: JaTYUK
YCKOpEHUS, IITAaTUB C
KpenesxoM, Habop Tpy30B,
HUTh, HA00p MPYKUH

12/3 | 'apmonuveckue konedbanus. daza
KoJIeOaHu!

13/4 | Jlabopamopuas paboma Ne KomprroTep, natunk
3«OmnpeneneHue yCKOPEHUs YCKOpEHHUSI, TPYy3 C
CBOOOHOTO MAJACHUSI IPU TTOMOIIU KPIOYKOM, JIeTKasi 1
MasiITHUKa» HEpacTsDKUMast HUTh.

pyJeTka

14/5 | CBoOOIHBIE M BEIHYKICHHBIE
AJIEKTPOMArHUTHBIE KOJeOaHusl.

15/6 | Konebarenbublit koHTYp. [IpeBparicane
SHEPIUU MPH IEKTPOMATHUTHBIX
KoseOaHus

16/7 | IlpeBparieHue 3Hepruu npu
rapMOHUYECKHUX KOJICOaHUSIX.

17/8 | BoinyxeHHble Konebanus. Pe3oHaHc.

18/9 | YpaBHEHHUS, OMHUCHIBAIOIIIE MPOIIECCHI B
K0JIe0aTeIbHOM KOHTYpe

19/10 | ITepuos cBOOOIHBIX AIEKTPUUECKUX
Kosie0aHui

20/11 | IlepeMeHHBIH 31€KTPHUUECKUI TOK Hemoncrpauus «3mepenue
XapaKTePUCTHK
IIEPEMEHHOT0 TOKa»:
JIByXKaHAJIbHAsI MPUCTAaBKa-
ocuuiorpad, 3ByKoBon
re’epaTop, Habop IPOBOIOB

21/12 | AKTUBHOE COIIPOTHBIIEHHUE B LIETH

MIEPEMEHHOT0 TOKa
22/13 | DAeKTpUUYECKUN PE30HAHC JlemoHCcTpanus

«ITocaenoBaTenbHBIN U
napaieIbHbIA Pe30HaHC»:
JABYXKaHaJIbHas MpuUCTaBKa-
ocuuiorpad, 3ByKoBon
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reHeparop, pesucrop 360
Owm, KaTymika
unayktuBHoctu 0,33 ml ',
konjiencarop 0,47 mx®d,
HabOp MPOBOJIOB

IIpousBoacTBo, Nepeaaya u
HCI0JIL30BaAHHE YJIEKTPUYeCKOM
yHeprum (4 4.)

23/1 | Tpancdopmaropsl. [lepenaua JemoHcTpanus
AJIEKTPO3HEPTUH. «TpanchopmaTop»:
JIByXKaHaJIbHas MPUCTaBKB-
ocmiorpad, 3ByKOBOH
re’eparop,
MHOTOOOMOTOYHBII
TpanchopmaTop, HabOp
IIPOBOJIOB
24/2 | I'eHepupOBaHUE DIICKTPHUICCKOM
SHEPIHH.
25/3 | Pemenue 3aqa4 o TeMe
«TpancopmaTopbn»
26/4 | Konmponsnasn paooma Ne 1
«MexaHnuecKHue 1 3JIEKTPOMarHUTHBIC
KOJIEOaHUS
MexaHnnuyeckue BOJIHBI (3 4.)
27/1 | BonHoBEIC siBiieHUs. PactipocTpanenue
MEXaHUYECKUX BOJIH.
28/2 | Anuna BoaHbI. CKOPOCTH BOJHEI.
YpaBHeHue Oeryiiei BOJIHEL.
29/3 | BonHbl B cpeje.
DJIeKTPOMarHUTHbIE BOJIHBI (5 4.)
30/1 | DnexTpoMarHuTHAs BOJIHA.
31/2 | U3o6perenue paauo A.C. IlonoBbim.
IIpyuHIMIIBI paInOCBA3H.
32/3 | CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
33/4 | O6o6maromuit ypok «OCHOBHBIE
XapaKTEPUCTUKH, CBOMCTBA U
MCIIOJIb30BAaHUE IEKTPOMATHUTHBIX
BOJIH.
34/5 | Konmponwvnasa paboma Ne 2
«MexaHnuecKHue 1 JIEKTPOMarHUTHBIE
BOJIHBI)
OIITHUKA (16 u.)
CaeTtoBble BOJIHBI (9 4.)
35/1 | llpunanwun [roiirenca. 3aK0H OTpakeHUs
CBETA.
36/2 | 3aKOH MpeIOMIICHHSI CBETA.
37/3 | IlonHOE OTpaXkeHHE.
38/4 | JIunza. [loctpoenne n300pakeHU,

JTaBaeMbIX JIMH3aMU. POpMyIia TOHKOU
JIMH3BL. Y BEJIUYECHUE JINH3BL.
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39/5

Jlabopamopnan paooma Nod
«OrmpeneneHue ONTUIECKONU CHUITBI U
(hOKYCHOTO PacCTOSIHHS COOMparomei
JIUH3BD)

Ocserurens ¢ UICTOUHUKOM
cBera Ha 3,5 B, HCTOUHHK
MATaHUSL, KOMIUIEKT
IIPOBOJIOB, I1IeJIEBast
nuadparma, 3KpaH
CTaJIbHOM, HAIIPABIIAIOIIAS C
W3MEPUTEIbHON IIKaJIOMH,
coOuparomiue JUH3bI,
pacceuBaroas JINH3A,
cnaitn «Mognens nmpeameran
B penrtepe

40/6 | ducmepcus ceTa.

41/7 | UaTepdepeHIus MexaHUHIeCKUX BOJIH U
CBETA.

42/8 | JIndpakius MEXaHUIECKUX BOJH
JudpakimonHas pemerka.

43/9 | IloniepeyHOCTh CBETOBBIX BOJIH U
AJIEKTPOMarHuTHasi TEOPUsI CBETA
Jlabopamopnan pavoma Ne5
«/3mepeHune IIIMHBI CBETOBOM BOJIHBIY

H3ny4yenne u cnexkrpsl (4 4.)

44/1 | Bunel nznyyenuid. MicrouHuku cBera

45/2 | CekTpaabHBIA aHAIN3.
Jlabopamopnan pavoma Ne 6
«Habmogeane crtonrHoro u
JIMHEIYaTOro CIeKTPOB

46/3 | UudpaxpacHoe, ynbrpaduoneroBoe u
PEHTTEHOBCKOE HU3JIy4eHHUSI.

47/4 | lllkana >JeKTPOMAarHUTHBIX M3IIydeHHUH
DJIEeMEHTHI TEOPUH OTHOCUTEIbHOCTH

(3 4.)

48/1 | IloctynaTsl TEOPUU OTHOCUTEIILHOCTH.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH.

49/2 | OcHOBHBIE CIEJCTBHS U3 NTOCTYJIATOB
TEOPUU OTHOCUTEILHOCTU. DJIEMEHTHI
PENSATUBUCTCKON TMHAMHUKH.

50/3 | Konmponvnas paboma Ne 3 «Onruka.
OJeMEHTBl TEOPUU OTHOCUTEILHOCTHY

KBAHTOBASA ®U3UKA (18 u)
CBeToBbI€e KBaHTHI (4 4.)

51/1 | 3apokaeHue KBaHTOBOM TEOPHH.
dotorpdexr.

52/2 | Teopus poTtorddexTa.

53/3 | ®OTOHBI.

54/4 | Pemenue 3a1a4 no reme «CBeTOBBIE
KBAHTBI».

AtomHas ¢pusuka (2 4.)

55/1 | Onsitel Pezepdopna. SAnepuas moaens
aToMa.

56/2 | KanroBsle noctynatsl bopa. Monensb

aroMa Bosiopoja no bopy.
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duszuka aToMHOro siapa (12 4.)
57/1 | Metoab! HaOIIOICHHS U PETUCTPALIUU 1
9JIEeMEHTAPHBIX YACTHI]
58/2 | OTKpbITHE PaIMOAKTUBHOCTH. AJbda-, 1
Oera- 1 raMMa- U3JTYYCHHUSL.
59/3 | PagroakTuBHBIE IPEBpAIICHUSI. 1
60/4 | 3akOH paJMOAKTUBHOIO pacmajia. 1
Ilepuon nonypacnana.
61/5 | OTKpBITHE HEUTPOHA. 1
62/6 | CTpoeHne aTOMHOTO siapa. SaepHbie 1
CHJIbL. DHEPrusl CBSI3U aTOMHBIX SITIEP.
63/7 | SlnepHbIe peakuKu. DHEPreTUUCCKUN 1
BBIXOJI SI/ICPHBIX PEAKIUH.
64/8 | Jlenenue sinep ypana. LlenHbie saepHbie 1
peakuuu. SAnepHbI peakTop
65/9 | Tepmosinepusie peakuun. [I[pumeHenne 1
AJIEPHON YHEPTETUKH.
66/11 | Konmponvnas paboma Ne 4 «<ATom u 1
ATOMHOE SIIPOY»
67/10 | buosornueckoe nencreue 1
PaIuOaKTUBHBIX U3TyUYEHUN. DTaIbl
pa3BUTHUS (HUZUKH STIEMEHTAPHBIX
YaCTHIL.
68/12 | IlpomexxyTouHas aTTecTanus 1
I'paduk naboparopubix padoT 10 kmace
No Tema Hara
1 JIaboparopHast pabota Ne 1 «M3yueHune IBHKEHUS Tela MO OKPYKHOCTH
10/ ICMICTBUEM CUJI YIPYTOCTH U TSKECTH
2 JIaboparopHas pabota Ne2 «/3yuenue 3akoHa COXpaHEHUs
MEXAHUYECKOW SHEPTUN.
3 JlaGoparopHas pabota Ne 3 «OmnbITHas mpoBepka 3akoHa I eif-Jlroccaka»
4 JlaboparopHas pabota Ne 4 «M3yueHune nocieoBaTeIbHOTO U
NapaJuIeIbHOTO COEAMHEHUSI TPOBOTHUKOBY
I'paduik KOHTpOIBHBIX paboT 10 KIacc
Ne Tema Jara
1 BxonHas konTponbHas pabota
2 Kontponbnas padora No 1 «MexaHnukay
3 KonTtponbHast pabota Ne 2 «OCHOBBI TEPMOJMHAMUKH)
4 KonTponbHas pabora Ne 3 «3nekTpocTaTukay.
5 Kontponbras padota No 4 «3akon OMa Jy1si IOJTHOM TIETIH
I'paduk naboparopubix padot 11 kiacc
No Tema Hara

1 JlaGoparopnas pab6ota Ne 1 VI3mepeHre MarHuTHON MHIYKIIUN
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2 JlabopaTtopHas padota Ne 2 M3ydeHue sBICHHS dJIEKTPOMarHUTHOM
WHIYKIAH

3 JlabGopaTtopHas pabota Ne 3 Onpenenenue yCKOpEeHHs CBOOOHOTO TaICHUS
TIPY TIOMOIIIY MAsITHUKA

4 JlabGopaTtopHas padota Ne 4 OnpeneneHue ONTHYESCKOW CUITBI B POKYCHOTO
paccTosiHus coOMparoIiel JTMH3bI

5 JlabGopaTopHas pab6ora Ne 5 M3mepeHue IJIMHBI CBETOBOM BOJIHBI

6 JIaboparopHast pabota Ne 6 HabmtoieHue CIUIONIHOTO M TMHEHYaToro
CIIEKTPOB

I'paduk KOHTpOIBHBIX padoT 11 kiacc
Ne Tema Jara

BxonHas koHTpoibHas pabora

MexaHu4deckue u OJICKTPOMAIrHUTHBLIC KOJICOaHHS

MexaHu4ecKHue 1 QJICKTPOMAIrHUTHBIC BOJIHbBI

Orntuka. DJ1eMEeHThl TEOPUH OTHOCUTEIIBHOCTH

AW —

ATOM M aTOMHOE SIAPO

YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

- ®usuka. 10 kiace (6a3oBelid ypoBeHs). Mskumies I'.4., Byxosues b.b., Corckuit
H.H. (mox pen. IMappentreBoit H.A.), M.: [Ipocsemenue, ¢ 2020 r.

- ®usuka. 11 kiace (6a3oBeiit yposens). Msakumies I'.4., byxosues b.b., Corckuit
H.H. (nox pen. IMappentreBoit H.A.), M.: [Ipocsemenue, ¢ 2020 r.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

dwusmka. 10 knacc (6a30BbIii ypoBeHs). Mskuies I'.41., byxosues b.b., Corckuii
H.H. (mox pen. ITapdentreBoii H.A.), M.: [IpocBemenue, ¢ 2020 r.

®wusuka. 11 knacc (6a3oBbiit ypoBenb). Msikumes I'.5., byxosues b.b., Corckuii
H.H. (mox pen. ITapdentreBoii H.A.), M.: [IpocBemenue, ¢ 2020 r.

®wuzuka. 10-11 xnaccel. DnekrponHoe npuioxkenue (DVD) k yueOHuky
MskumeBa ['.5., bByxosnesa b.b., Corckoro H.H. (ox pex. [TapdhentneBoit H.A.)

®dusuka, 3agaunuk 10-11 knace, PeimkeBua ALIL., ¢ 2016 1. 4. @uszuka. 10 — 11
kiaccel. [loypounoe manuposanue. [unos B. @.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
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http://nsportal.ru/ - cormanpHas ceTh paOOTHUKOB 00pa30BaHMS.

http://markx.narod.ru/pic/ - pusuka B mkose.

http://festival.1september.ru/articles/ - ¢ecTuBamb MIEAATOrMISCKUX HIICH
«OTKpPBITBIH YPOK».

http://www.fizika.ru/ - caiiT s yaurteneit GU3NKA U UX YICHUKOB.

http://www.physics.ru/ - Matepuanbl o Qpu3nkKe.

www.edu.ru/ - nuapopmannoHHsii moptai EI'D.

http://school-collection.edu.ru/ - ITOP
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