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HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢u3uke 0a30BOrO0 ypOBHS Ha YPOBHE CpemHero oOmmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TIIOJIOKEHUH U TpeOOBaHMI K pe3yabTaraM OCBOEHHUS OCHOBHOM
obOpasoBarenbHON mporpaMMmebl, npeactraBieHHbx B @I'OC COO, a takxke ¢ yuérom (emepaabHOi
paboueil mporpamMMmbl BOCHMTAaHUS U KOHLENLMM IpenojaBaHus ydeOHoro mpeamera «Dusuka» B
oOpa3oBaTeNbHbIX  oOpraHum3auusx  Poccuiickoii ~ ®epepanuu,  peaau3ylOUIMX  OCHOBHbBIE
00pa30BaTeNIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1o (U3MKE HAIPaBICHO HAa (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTuHbl Mupa oOyuatomuxcst 10-11 kmaccoB mpu oOyueHuM ux (u3uke Ha 06a30BOM YpPOBHE Ha
OCHOBE CHUCTEMHO-ZCITEIBHOCTHOTO noaxoja. IlporpamMma mo ¢usmke COOTBETCTBYET TPeOOBAHUSIM
OI'OC COO K IUIaHMPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM M METANPEIMETHBIM pe3ysbTaTaM
o0yuyeHMsI, a TakXe YUYMThIBAET HEOOXOAMMOCTb pealu3ali MEXIPEAMETHBIX CBs3ell (U3uKU C
€CTECTBEHHO-HAYYHbIMU YUEOHBIMH IpeaMeTaMu. B Hell onpenensioTcsi OCHOBHBIE LENHU H3Yy4EHUs
¢u3uKM Ha YpPOBHE CpEIHEro oOImero oOpa3oBaHUs, IUIAHWPYEMBbIE PE3YJbTaThl OCBOCHHUS Kypca
(U3UKHU: INYHOCTHBIE, METAIIPEIMETHBIC, TIPEAMETHBIC (Ha 0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOCHMS Kypca (U3UKM Ha 0a30BOM YpOBHE, B TOM 4YMCJE MpEAMETHbIE
pe3yJbTaThl 0 rofiaM 00yUYeHHUs;
cojepkanue yueOHoro npeamera « Pu3ukay 1mo rogam o0ydeHHUsL.

dusnka Kak Hayka o Haubojee OOIIMX 3aKOHAaX MIPUPOAbI, BBICTYIAs B KauecTBe Y4eOHOIro
npeaMera B IIKOJIE, BHOCHT CYIIECTBEHHbBIH BKJIaJ B CHUCTEMY 3HAaHMH 00 OKpy’)KarolleM MHpe.
IkonbHBI Kype (DU3UKHA — CHCTEMOOOPA3YIONIMKA ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB,
MOCKOJIbKY (DM3MUYECKHE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U SIBJICHUM, H3y4aeMbIX XHMHEH,
O6uonoruelt, gusnueckoil reorpadpueil u actpoHomuei. Vcrmonb3oBaHWe M aKTHBHOE NPUMEHEHHUE
¢u3nyecKkux 3HaHUI ompenenseT XapakTep W pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHH B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOEHMSI KOCMOCA, IOJYYEHHUS HOBBIX MATE€pHAIOB C 3aJaHHBIMU
cBoiictBamu U Jpyrux. M3ydenue (u3MKu BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
Hay4YHON KapTHHBI MHpa oOydyaromuxcs, B (OPMUPOBAHME YMEHHH NPUMEHSTh HAyYHBIH METO[
MO3HAHUS NP BBIOJHEHUH UMH YYEOHBIX HCCIEIOBAHUH.

B ocHOBy kypca pu3uku ais ypoBHSI cpefaHEero oOiiero oOpa3oBaHUsSI TOJIOKEH Pl UIEH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBMM € HEHMl Kypc sBISETCS JOTMUYECKH 3aBEPUIEHHBIM, OH
COJICPXKHUT MaTepuan M3 BCEX pa3leNnoB (DU3MKH, BKIIOYAET KaK BOIPOCHI KJIACCHUECKOW, Tak H
COBPEMEHHOU (PU3UKH.

Hoesn cenepanuzayuu. B cooTrBercTBUM ¢ HEWl Marepuas Kypca (U3MKH OOBEAUHEH BOKPYT
¢usnueckux teopuil. Beaymmm B Kypce sBisercss GOpMHpPOBAHUE NPEACTABICHUH O CTPYKTYpPHBIX
YPOBHSIX MaTe€pUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanuzanus mnpeanonaraeT HCIOJIb30BaHHE TI'yMaHUTapHOTO
noTeHIrana (GU3NYECKOM HayKH, OCMBICIEHHE CBS3HM Pa3BUTHS (DU3MKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHYECKUMH MPOOIEMaMH.

Hoesn npuxnaonou manpaenrennocmu. Kype (UMK mpeanojaraeT 3HAKOMCTBO C IIHPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHNH N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonoeuzayuu  peanusyercs IOCPEICTBOM BBEACHUS JSJIEMEHTOB  COJEp)KaHUs,
NOCBALIEHHBIX SKOJIOTHYECKUM MTPOOJIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHbl C PA3BUTHUEM TEXHUKHU
U TEXHOJOTMH, a TaKkKe OOCYXIeHHS TMpoOJieM PpalMOHAIBHOTO TMPUPOAONOIB30BAHUS U
9KOJIOTUYECKOI 0€30MMacHOCTH.



Ctep)XHEBBIMU DJIEMEHTAaMH Kypca (HU3WKHM Ha YpPOBHE CpEIHEro o0O0mIero o0pa3oBaHUs
ABISIIOTCS  pusnueckue Teopuu (HhopMUpOBaHHE TPEACTABICHHH O CTPYKTYpe TOCTPOCHUS
¢usuueckoil Teopuu, posnd (YHIAMEHTAIBHBIX 3aKOHOB M MPUHIUIOB B  COBPEMEHHBIX
NPECTaBICHUAX O MPHUPOJIE, TPAHULIAX IPUMEHUMOCTH TEOPHIA, /Ul OMMCAHUS €CTECTBEHHO-HAYYHBIX
SBJICHUH U NIPOLIECCOB).

CHCTeMHO-IeATEIbHOCTHBIN MOAX0J B Kypce (U3UKU peanusyercs, Mpexzae BCero, 3a Cuér
OpraHu3alii SKCIEPUMEHTAJIBHON JeATeNbHOCTH oOyvarommxcs. /g 06a3oBoro ypoBHS Kypca
(¢U3UKH — O3TO HCIOJIB30BAaHHE CHCTEMBbl (DPOHTANIBHBIX KPATKOBPEMEHHBIX SKCIIEPHUMEHTOB H
71a00paTOpHBIX pabOT, KOTOPbIE B IPOrpaMMe o (pu3Knke 00beJUHEHB] B OOLIUI CIUCOK YUYEHUYECKHX
IPaKTUYEeCKUX PaboT. BelneneHue B ykazaHHOM IepedHe J1a0OpaTOpHBIX padoT, MPOBOAUMBIX IS
KOHTPOJISI W OIICHKH, OCYIIECTBIIACTCS YYaCTHHKaMH OOpa30oBaTeIbHOTO IMIpolecca HCXOAS W3
0CcOOEHHOCTEH MIaHUPOBAaHUS M OCHALICHUS KaOuHeTa Gu3uku. [Ipu sToM oOecrieynBaeTcsi OBlaieHNE
0o0yyarolUMHUCST yYMEHUSMH IPOBOJUTH KOCBEHHBIE M3MEPEHMs, MCCIEOBAHUS 3aBHCHMOCTEH
($U3MUECKUX BEJIMUYUH U OCTAHOBKY OIBITOB I10 MIPOBEPKE MPEJIOKEHHBIX THIIOTES.

bonblioe BHUMaHue yJIensercss peuleHHI0 pacu€THhIX M KauyecTBEHHbIX 3axad. [Ipu stom ans
pacu€THBIX 3aJay IMPUOPUTETOM SBIISIIOTCS 3aJadd C SBHO 33JaHHOM (PU3UYECKOH MOJEIbIO,
MO3BOJIAIOIINE PUMEHATh U3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJITHOTO paszelia Kypca, TakK
U UHTETpUpYs 3HAHUS U3 pasHbIX pazzesoB. s KaueCTBEHHBIX 3a/auy NPUOPUTETOM SIBIISIOTCS
3aJlaHUsd Ha OOBSACHEHHE NMPOTEKaHWs (PU3MUECKUX SIBJICHUI M IPOLIECCOB B OKPY’KAIOLIEH KU3HH,
TpeOytoniye BbIOOpa PU3NYeCcKol MOIEIH /ISl CUTyallu IPAKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBanusimu @I'OC COO k maTepuanbHO-TEXHUYECKOMY 00ECTICUCHUIO
yuebHoro mporecca 0a30Bblii ypoBeHb Kypca (PU3MKM Ha ypOBHE CpeAHEro obuero oOpa3oBaHUs
JIOJDKEH M3Yy4aTbCsl B YCIOBHUSX MPEIMETHOro KabuHeTa (PM3MKU WIN B YCIOBUSX MHTETPUPOBAHHOIO
KaOuHeTa MpeAMETOB €CTECTBEHHO-HAYYHOI0 LIMKJIa. B kabuHeTe pU3uku JOHKHO OBITH HEOOXOAMMOE
nabopatopHoe 00Opy/I0BaHHUE JUIsl BBIOJHEHUS YKa3aHHBIX B IpOrpamMMe MO (U3UKE yUYEHUUYECKHX
HNPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pYIOBaHHUE.

JleMoHCTpanroHHOEe 000py10BaHue (POPMUPYETCS B COOTBETCTBUH C MIPUHIIUIIOM MUHUMAJIbHOM
JIOCTaTOYHOCTH U 0OecreurBaeT MOCTAHOBKY IEPEYUCIEHHBIX B MPOrpaMMe MO (PU3MKE KIIFOUEBBIX
JEMOHCTpallMi Al  WCCIIEOBAaHUS H3Yy4daeMbIX SBICHMM M IPOLECCOB, OSMIIUPUYECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTtopHoe 00OpyZOBaHHE sl YYEHHUYECKHX MPAKTUYECKUX PaboT (opMHUpyeTcs B BHJE
TEMaTHYECKUX KOMILUIEKTOB U O0ECIeunBaeTcsl B pacuére OJHOr0 KOMIUIEKTA Ha JBYX O0yYaroUInXcs.
Temaruueckue KOMIUIEKTHI J1a0OpaTOPHOTO OOOpPYJOBaHMS JIOJDKHBI OBITH IOCTPOEHBI HA
KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TaKkKe KOMIBIOTEPHBIX
U3MEPUTENIBHBIX CUCTEM B BUJIe LU(POBBIX 1AOOPAaTOPHii.

OCHOBHBIMU LeJSIMU U3Y4YeHUs PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
dbopMUpOBaHHUE HHTEpECAa U CTPEMIIEHUS O0y4arouMxcs K HayYHOMY M3YYEHMIO IPUPOJIbI, pa3BUTHE
UX MUHTEJUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
pa3BUTHE MPEJCTaBICHUA O HAyYHOM MeETOJe MO3HaHWS U (POPMHpPOBAHHE HCCIEI0BATEIHCKOTO
OTHOTIEHHSI K OKPY KAIOIIIM SIBIICHHUSIM;

(dopMHpOBaHHE HAyYHOTO MHMPOBO33PEHHS KaK pe3yjbTaTa HW3y4YEeHUS OCHOB CTPOEHHsS MaTepuH U
(byH1aMEHTaIbHBIX 3aKOHOB (DU3HKHU;

dopmHpoBaHHE YMEHMHA OOBACHATH SIBICHHS C MCIOIb30BaHMEM (PHU3MUECKUX 3HAHMM M Hay4YHBIX
JI0Ka3aTeNbCTB;

(dopMHpOBaHUE MPeACTaBICHUH O POy (U3UKHU JJIS Pa3BUTHUS APYTHX €CTECTBEHHBIX HaYK, TEXHUKU U
TEXHOJIOTU.



JlocTrkeHue 3TuX 1eei odecreunBaeTcsl peeHUEM CIEeIYIOIMX 3aa4 B [IPOLECcCe U3YUEeHUs
Kypca GU3UKH Ha YPOBHE CPEIHETO O0Iero 00pa3oBaHMs:
npuoOpeTeHne CHCTEMbl 3HaHUH 00 OOmHMX (HU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOYAs. MEXAHUKY, MOJIEKYJSIPHYIO (U3HMKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (DU3MKY M 3JIEMEHTHI
acTpo(hu3uKw;

(dopmMupoBaHHE YMEHHI MPUMEHSATh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUST (PH3UUECKUX SBJICHUH B
NPUPOJIE U IS IPUHSATHUS MPAKTUUYECKUX PEIICHUN B TIOBCEAHEBHOM KHU3HH;

OCBOCHHE CIIOCOOOB pEUICHHUsI Pa3IUYHBIX 3a/a4 C SBHO 3aJaHHON (pu3nueckod MOAENblo, 3ajad,
MI0JIPa3yMEBAIOIINX CAMOCTOATENBHOE CO3/1aHne (PU3MUECKON MOJIENHN, aICKBATHON YCIOBHUAM 3a/1a4H;
HOHUMaHHEe (PU3MUECKUX OCHOB U NMPUHLMUIIOB AECHCTBHS TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX
IIPOLIECCOB, UX BIIMSHHUS HA OKPY>KAIOILYIO CPEY;

OBJI4/ICHUE METO/IaMHU CaMOCTOATEIBHOTO INIAHUPOBAHUS U NTPOBEACHUS (PU3MUECKUX IKCIIEPUMEHTOB,
aHaJIM3a U UHTEpIIpeTalMy HH(OPMALIUH, ONIPENEICHUS IOCTOBEPHOCTH IIOJIYyYEHHOTO PE3yJIbTaTa;
CO3J1aHHU€ YCIOBUM JJIsl pa3BUTUSL YMEHHH IPOEKTHO-MCCIEI0BATENbCKON, TBOPUYECKOM 1EATEIIbHOCTH.

[IporpamMoil  mpeayCMOTpPEHO  LieleHanpaBieHHOe  (GopMHpoBaHHE  (PYHKIMOHAIBHOM
IPaMOTHOCTH O0Yy4YaroIuXcs — CIIOCOOHOCTH NMPUMEHATh MOIy4YEeHHbIE B Ipoliecce 00yyeHUs 3HAHUSA
JUTSL peUIeHUs] y4eOHBIX M MPAKTUYECKHX 3a/1a4.

OCHOBHBIMH ~ COCTABIISIFOLIMMH  (DYHKIIHOHAJIBHOW TPAMOTHOCTH  SIBIIIFOTCSL  CIIOCOOHOCTD
4yeJoBeKa JEWCTBOBATh B COBPEMEHHOM OOIIECTBE, pellaTh pa3iMyHble 3ajaud (MaKCHUMajbHO
IIMPOKOI0 JMana3oHa), UCHONb3ysd IpPU 3TOM ONpEACICHHbIE 3HAHUSA, YMEHHUS U KOMIIETCHLUH.
B xadecTBE OCHOBHBIX COCTABIISIONINX (PYHKIIMOHAIBHOM TPAMOTHOCTH BBIJICJICHBI: MaTeMaTHYECKas,
YUTATENIbCKAsl, ECTeCTBEHHOHAY4YHAas, (UHAHCOBAash TPAMOTHOCTH, TJOOAIbHBIE KOMIIETECHIIMH U
KpeaTUBHOE MBILIICHUE.

@yHKUMOHANbHAs TPAMOTHOCTb MPOSIBISAETCS B PEIICHUM MPOOJIEMHBIX 3aJay, BBIXOAALINX 3a
npezensl y4eOHBIX CHUTyallud, W He MOXOXKMX Ha Te 3aJaud, B XOJe KOTOPBIX MPHOOpEeTaIuch U
oTpabaThIBAIMCh 3HAHUS M YMEHHUSA. OTH CHUTyallud CBSI3aHbl C PAa3sHOOOpPa3HBIMU acHeKTaMu
OKpPY’KaIOIIEH KU3HU.

Ha wusyuenune ¢usuku (6a30BbIi ypOBEHb) Ha YpOBHE cpenHero oomiero oOpa3zoBaHUs
orBojuTcs 136 yacos: B 10 kiacce — 68 vacoB (2 yaca B Hezeno), B 11 kimacce — 68 yaco (2 yaca B
HEJIEIIO).

[Ipennaraemplii B mporpaMme o (U3MKe NepedyeHb JabOopaTOPHBIX M MPAKTHUECKUX pPadoT
SBJISIETCS PEKOMEHJIOBAHHBIM, YUHUTENb JIeJIaeT BbIOOp MpoBeaeHHs Ja00paTOPHBIX pabOT U OIBITOB C
y4€TOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaroImuxcs.



COJAEPKAHUE OBYYEHUA
10 KJIIACC

Paznen 1. ®usznka u MeTOAbI HAYYHOT0 MO3HAHUSA (3 ).

®usuka — Hayka o npupoae. HaydHble MeTOAbl MO3HAHUS OKpyKarouiero mupa. Ponb
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue GU3MYECKUX SBJICHHN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TeOpUH. [ paHHIIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[pHHITUTT COOTBETCTBHSI.

Ponp m Mmecto ¢u3uku B (OPMHPOBAHMM COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBblie U TU(POBBIC HU3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYNKH.

Paznen 2. Mexanuka (18 u).

Tema 1. Kunemamuka (5 u).

Mexannuyeckoe nBukeHuE. OTHOCUTEIBHOCTb MEXaHMYecKoro nswkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSIsI CKOPOCTh, MITHOBEHHAsi CKOpPOCTb) M YCKOpEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHAT. ClioKeHHE NMEepeMEIIeHUN 1
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['padku 3aBUCUMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U IIEPEMEIICHUS MAaTEPUAIIBHON TOYKU OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs!.

KpuBonuHeliHoe OBM)KEHHE. JIBUJKEHHME MaTEpHAIbHOM TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIIO CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JMHEHHas cKopocTb. Ilepumon wu
yacTtoTa oOpauieHus. LleHTpocTpeMUTEN HOE YCKOPEHUE.

TexHnyeckue yCTpoiCTBAa W TPAKTUYECKOE TNPHUMEHEHHUE: CIUIOMETp, JABM)KECHHE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, MIUTFOCTPALMS KUHEMATHYECKUX XapaKTEPUCTUK JIBH)KCHMUS.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOIHOIO MaJAeHHUS.

Hampasnenne ckopocTH Npy IBUKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBIO ONPEEICHNS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOWIGHMSI  MEXJIy — MOYTAMHM, TNPONACHHBIMM  TEJIOM 34
MIOCJIEZIOBATENIbHBIE PABHBIE IPOMEKYTKM BPEMEHHM IIPU PABHOYCKOPEHHOM [BIXEHUM C
Ha4yaJbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne nBUKEHUS MApHUKa B BA3KOW KUIKOCTH.

Nzydenue nBuxeHHs Teia, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa (7 u).

ITpunuun otHocutensHOCTH ['anunes. Ilepsoiit 3akoH HeroToHa. IHEpLMalbHbIE CUCTEMBI
OTCU€TA.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MarepraibHbIX TOYEK.

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

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

Tpenue. Bunabl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHUe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
NP ABUKCHUU TeJla B KUJKOCTH WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMKEHHUE a0COTIOTHO TBEPAOTO Tela.

MOMEHT CuiIbl OTHOCUTENIBHO OcCH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue yCTpONCTBA W NPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIINX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U MaJICHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tesa. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue nBuxkeHust Opycka Mo HaKJIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccnenoBanue ycioBUi paBHOBECHUS TBEPJIOTO TeJla, UMEIOILEr0 OCh BPAIlCHHMS.

Tema 3. 3axonwt coxpanenusn é mexanuxe (6 u).

Hmnynbc MaTepraibHOM TOYKH (Tela), CUCTEMBbI MaTepUaIbHBIX TOUeK. IMITyIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernyeckasi sHeprus MaTepualibHOW TOYKH. Teopema 00 WM3MEHEHMHM KUHETHYECKOU
DHEPIHUH.

[TotenmmanpsHas sHeprus. [loTeHnnanpHas SHEprus ynpyro aeOopMUPOBAHHON TPy KUHBI.
[ToreHunanbHas 3HepTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnanpHBIe M HEMOTEHIMANBbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXpPaHEHUsI MEXaHUYECKOM YHEPTUH.

Yrpyrue u Heynpyrue CTOJTKHOBEHHS.

TexHu4eckue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexo MOTEHIIMATHHON YHEPTHH B KHHETUYECKYIO 1 OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CUJIBI C W3MEHEHHEM MEXaHWMYECKOW SHEpPruu Teja Ha
IpUMepe PacTSKEHHs] PE3UHOBOTO JKI'yTa.

Pa3nea 3. MoJsekyasipaast pu3uka ¥ TepMoAUHAMUKa (24 4).

Tema 1. Ocnoswvt moneKkynapuo-Kunemuyeckoi meopuu (9 u).

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKONH TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBuxenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJiend CTPOCHUS Ta30B, JKUAKOCTEH M TBEPIBIX TEeT M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkysn. KoiaumdecTBo BemliecTsa.
[TocrosinHast ABoraipo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YPaBHEHHME MOJIEKYJISIPHO-KUHETHYECKONH TEOPUHU
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKOH SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana Ttemneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlaapToHa. M3omporiecchl B UicalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe nmpeacTaBieHne U30MPOLIECCOB: N30TEpMa,
n30Xopa, n3odapa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, [OKa3bIBAIOUINE JUCKPETHOE CTPOCHHE BEHIECTBA, (oTorpaduu MOJEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbIThl 0 AU(PY3uN KUAKOCTEN U ra30B.

Mozens OpOyHOBCKOTO IBH)KEHUSI.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSL.

Mogaeinb, HUTIOCTpUPYIOLLas IPUPOLY NABJICHHS ra3a Ha CTEHKHU COCy/a.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MpPOLECCHI.

Yuenuueckuui sxcnepumenm, n1abopamopmule pabomoi

Omnpenenenne Macchl BO3JlyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3yXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSTHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamuxu (10 u).

TepmonnHamuueckass cuctemMa. BHYTpeHHssT 3HEprusi TEPMOJIWHAMHYECKOW CHUCTEMBI U
crocoObl e€ u3mMeHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss SHEprUst 0AHOATOMHOTO
UJeaIbHOIO ra3a. Busl Tenonepesayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IIyYeHHE. Y IebHas
TEIJIOEMKOCTH BelecTBa. Koau4ecTBo TEIUIOTHI IIpH TEIUIoNepeaaye.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh mpoieccoB B MPpUPOJIE.

TenoBeie MamuHbL. [IpuHIUIBL AeficTBUS TemioBbIX MauH. [IpeoOpa3oBaHus 3HEpTUU B
TeruIoBbIX MamnHax. KoagdunueHnt nonesnoro aeictBus terioBoi MammHbl. [ukin Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: JBUraTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.



Jlemoncmpayuu

V3MeHeHre BHYTPEHHEW HSHEPruu Tejla MPU COBEPUICHUM DPAOOTHI: BBUIET NMPOOKH U3
OYyTBUIKH IO/ JICHCTBHEM CXKaTOrO BO3/yXa, HarpeBaHue >(upa B JATyHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIISA).

H3meHeHne BHYyTpeHHEH sHepruu (TemrepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHWHBI, IBUTATEIs BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOM TemI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeuiecmea. Dazoevie nepexoowt (5 u).

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEIIbHAs BIAKHOCTh BO31yXa. HachlmeHHblil nmap. Y aenbHas TEIoTa napoodpa3oBaHusl.
3aBUCHUMOCTh TEMIIEpPATypPbl KUIICHUS OT AaBJICHUS.

Tépnoe Teno. Kpucraimuyeckue u amopdHbie Teaa. AHU30TPONUS CBOMCTB KPUCTAIIIIOB.
Kunkue kpucramisl. CoBpeMeHHbIEe MaTepuanbl. [lnmaBneHue u Kpucramumzanus. Y IeiabHas
TeruioTa muasieHus. CyOnumanus.

YpaBHeHHEe TEIIOBOTrO OanaHca.

TexHu4eckue yCTpOWCTBA M NPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP U TCUXPOMETP,
KJIOPUMETP, TEXHOJOTUU TIOJYyYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npu moHW>KEHHOM JTaBJICHHUHU.

CniocoObl U3MepeHus BIAKHOCTH.

Habmtoienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

N3mepenrie OTHOCUTENBHOU BIIaAXKHOCTH BO3/yXa.

Paznen 4. Daexkrpoaunamuka (23 4).

Tema 1. Inexmpocmamuxa (10 u).

OnekTpuzanusi Tell. OIeKTpUYeCKH 3apan. JBa BHIa 3IIEKTPUYECKUX 3apsJiOB.
[IpoBOIHUKY, TUBNEKTPUKH U MMOTYTPOBOAHUKU. 3AKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsiia.

B3anmopeiicteue 3apsinoB.  3akoH Kymona. TouedHslid  3I€KTpUYECKH — 3apsfl.
Onektpuueckoe mone. HanpsokéHHocTh anexTpuuyeckoro mnons. [lpuHnun cynepro3unuu
ANEKTPUUECKUX NoJiel. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PaGora cun snextpoctaruueckoro moinsA. [loTeHmuman. Pa3HOCT  MOTEHIIMATIOB.
[TpoBOTHUKY M AMDIIEKTPUKH B JIEKTPOCTATHIECKOM TToJIe. JludmekTprudeckast IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHAEHCAaToOpa. DHEPrus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHuueckue yCTpoMcTBa M MPAKTUUYECKOE NPUMEHEHHUE: 3IJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJIEHHE 3JIEKTPONpHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyHHBIN IPUHTED.

Llemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anMopeicTBre Ha’IeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOI'O KOHJIEHCATOpa OT IUIOUIaJAM  IUIACTHUH,
paccTosiHUA MEX]ly HUMU U AUAJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATOopPa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuueckuit mok. Toku e paznuunvix cpeoax (13 u).

DNEeKTPUYECKUN TOK. YCJIOBHSI CYLIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. MIcTOUHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 y4acTka 1enu.

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

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

DJIIEKTPOABUKYILASL CUJIa U BHYTPEHHEE COITPOTUBIICHHE UCTOYHMKA TOKA. 3akOoH Oma 11t
MOJIHOM (3aMKHYTOM ) AJIeKTpruueckoil nenu. KopoTkoe 3ambikaHue.

DNeKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJLIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBEHHass M IpPUMECHas MPOBOJUMOCTb IOJYIPOBOJHHUKOB.
CaoiicTBa p—Nn-nepexona. IlonynpoBoHUKOBbIE TPHUOOPHI.

DNEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIUTOB. IDIEKTPOJIUTHYECKAs
JUccoanus. DIEKTPOIIN3.

OnexkTpuueckuil Tok B razax. CaMOCTOSITENbHBIN U HECAMOCTOATEIbHBIN pa3psa. MonHus.
ITna3zma.

TexHu4eckue yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (OTOPEIUCTOPHI,
MOJIyIPOBOIHUKOBBIH TMOJ1, TaJIbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[Tpsimoe uM3MepeHne 3IeKTPOABMKYLIEH cuibl. KOpoTkoe 3amMblKkaHHE TajlbBaHUYECKOIO
AJIEMEHTA U OLIEHKa BHYTPEHHET O COMPOTHUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psl ¥ IPOBOJIUMOCTb BO3lyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3y4yeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHne  NIEKTPOABMIKYIIEH CHJIBI HMCTOYHMKA TOKA M €r0  BHYTPEHHEIO
CONPOTHUBIICHHUS.



Hab6nronenue anexTpomusa.

MexnpeaMeTHbIe CBSI3H

N3yuenmne kxypca ¢usuku 06a3zoBoro ypoBHs B 10 Kkiacce OCyHIecTBISIETCA C Y4YETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Medcnpeomemnvle nousaimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYyYHOIO IO3HAHMSL:
SBJICHHE, HAy4HbIM (akt, rumoresa, (uznyeckas BEJIHMUMHA, 3aKOH, TEOpus, HaOIIOIEHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOAIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMM, JHMHeWHas ¢QyHKOMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M HMX MPOCKIMH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JBMKEHUE B JKUBOM npupoje, 1uddysus, 0ocMOC, TeII000MeH
KUBBIX OPTaHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIIJIOBOE PABHOBECHE), DJICKTPUUCCKHE SBJICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBa,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX Tel, JKUAKOCTEH M Ta30B, 3JIEKTPUYECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

l'eoepaghus: BIaXKHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonocus: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMMIIyJIbca B TEXHHUKE (pakeTa,
BOJIOMET ¥ JIpyrWe), JBUTATellb BHYTPEHHEIO CropaHMs, NapoBas TypOwWHa, OBITOBOU
XOJOAWIBHUK, KOHAWIIMOHEP, TEXHOJIOTHU TTOTYYEHUSI COBPEMEHHBIX MAaTepPHajOB, B TOM YHCJIIE
HaHOMATepHaJOoB, W  HAHOTEXHOJIOTWH,  OJEKTpoCcTaTHYeCcKass  3allluTa,  3a3eMJICeHUe
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MNpHUHTEp, 3JIEKTpOHArpeBarelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KJIACC

Paznen 4. Daexkrpoaunamuka (11 4)

Tema 3. Maznummnoe none. Inekmpomaznumuas unoykyus (11 u).

[TocrositHHBIE MarHuTHL. B3auMozelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marHuTHOM MHAYyKUMU. [IpuHIMN Cyneprno3uiMy MarHUTHBIX NOJIeH. JIMHUKM MarHUTHOU
uHAyKuuu. KapTiuHa TuHUI MarHUTHONW MHAYKIMHU TOJISl HOCTOSTHHBIX MarHUTOB.

MarauTtHoe moJie MPOBOAHMKA C TOKOM. KapTuHa NWMHWN MHAYKIMM MarHUTHOTO ITOJISI
JUIMHHOTO NIPSIMOIO NMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOTyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIydb MW HampaBlieHWE. J[BHKEHHE 3apsiKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

SIBeHME DIIEKTPOMArHMTHOW MHAYKUMU. [IOTOK BeEKTOpa MAarHUTHOM WHIYKLUH.
DIIEKTPOABMKYILAsL CUJIA MHAYKINU. 3aKOH 3JIEKTPOMarHuTHOW nHaykuuu dapazes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMKyIIas Cuia WHAYKIUU B IPOBOJHUKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJHOPOHOM MarHMTHOM IIOJI€.

IIpaBumno Jlenna.

NHayKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DNEKTPOABIIKYIIAs CUIA CAMOMHAYKIIHH.



DHeprusi MarHUTHOTO TOJIsI KATYLIKH C TOKOM.

DIeKTPOMarHuTHOE TOJIE.

TexHuueckue YyCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTULL, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUM MHOYKIMY MarHUTHOTO TOJIS.

B3anMozeiicTBrue JByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYIIECH CUIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIHUU.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

WccnenoBanue necTBUSI MOCTOSSHHOTO MarHWTa Ha PaAMKY C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pasnen 5. KoJsiebanus u BoJIHBI (24 4)

Tema 1. Mexanuueckue u 3nekmpomazHnummusle Koaedanusn (9 u).

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apmMoHuueckue
kosnebanus. Ilepumon, wactora, amrmumrtyna u  ¢asa kosnebanuil. IlpyXMHHBI MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHui. IIpeBpaiieHue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUX.

Kone6arenbubiif koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOrMsl MEXIYy MEXaHWYeCKMMHU U 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B UICATBHOM KOJ1eOaTeIbHOM
KOHTYDE.

[IpencraBienue o 3aTyxaroIux KojeOaHUsAX. BbIHYX/IEHHbIE MEXaHHMUECKUE KOJIeOaHusl.
Pe3onanc. BeinyXIeHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

IlepemenHbI TOK. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. I[IpousBoacTBo, mepegaya U NOTpeOIEHUE BSIEKTPUUECKOM HHEPIUH.
OKOJIOTUYECKHE PUCKM TpU TPOU3BOJACTBE AEKTpodHepruu. KynpTypa wucnonab3oBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HMU.

TexHu4eckue YCTpOMCTBA M NPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosiedaTenbHOM cUCTeMbI (IPYKUHHBIN WM MaTeMaTUYECKUN
MasITHHK).

Habmonenue 3aTyxaromux KoiebaHui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOaHUI.

Hab6nronenue pezonanca.



CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

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

Pe3onanc mpu mocienoBaTEIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKUM WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

HccnenoBanue 3aBUCMMOCTH TMIEPHUOJIa MAJIBIX KOJI€OaHMI Tpy3a Ha HUTH OT JJIMHBI HUTH U
Macchbl rpy3a.

HccnenoBanne NEpeMEHHOTO TOKa B LEMH M3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u IneKmpomazcHummusle 80JIHul (5 4).

Mexanuueckue BOJIHBI, yclloBuUs pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBL [lomepeunple W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHHYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4Y€HUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHrtanus BektopoB E, B, V B snexkrpomarauTHON BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJIOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[Ilkana smeKTpOMarHuTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE M
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHU. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4ecKkue yCcTpocTBa U MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIBTPa3BYKOBAsl JMArHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaAUONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

O0pa3oBaHue U pacpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneO:mromieecs Teno Kak HCTOUYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPETOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmtonenue natephepeHny u AuPpakini MEXaHHIeCKUX BOJH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH W YacTOTOM
KoJIeOaHmi.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPAXXEHHUE, MPEIOMIICHUE,
noJsipu3anus, tudpakuus, HHTephepeHIIHs.

Tema 3. Onmuxka (10 u).

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pactipocTpaHEeHHE CBETa B OJHOPOJTHON Cpeie.
JIyd cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B TIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3akOHBI TPEIOMJICHHS CBeTa. AOCOJNIOTHBIM TOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroia MOJHOIO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKYCHOE paccTosHue |
ONTHYECKasl CHJIa TOHKOM JTUH3BL. [locTpoeHne n300pakeHuil B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. QopMyIia TOHKOMU JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJI0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B HHTeP(PEPESHIIMOHHON KapTHUHE OT JBYX CHH(A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue YCTpOiCTBa M TMPAKTUYECKOE MPHUMEHEHHE: OYKH, Jyna, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruueckue
IPUOOPHI.

[TonHOE BHYTpeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosrydyeHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEHIETKY.

Habmroenue nonsipuszanuu cBeTa.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBaHue CBONCTB N300paKeHUI B JTMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3jnen 6. OcHOBBI cieMAIbHONH TEOPUH OTHOCUTEIbHOCTH (4 4).

['paHuLbl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWUKHU. IlocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJISl CKOPOCTHM CB€Ta B BaKyyMe, MPUHLUII
OTHOCUTEJIbHOCTH DWHIITEIHA.

OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAIIICHHUE JITTHHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITUBUCTCKOMN YaCTULIBl. DHEPIHs TOKOSI.

Paznen 7. KpanroBas pusuka (15 4).

Tema 1. Inemenmul keanmoeoii onmuxu (6 u).

®oronsl. ®opmyna [Tnanka cBsi3u SHEpPruu GOTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIBC
dboToHa.

OtkpeiTue u wuccienoBanne (orodadpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmreitna 1 porordpdexra. «KpacHas rpanuna» porosddexra.

Hasnenue ceera. OnbitTel [1. H. JIeOenena.

XUMHAYECKOE NEUCTBUE CBETA.



TexHuYyeckne yCcTpOWCTBA M MpPaKTHUECKOE MpPUMEHEHHe: (GOTOIEMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®doTor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma (4 u).

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctynarel bopa. snyyenue u mornomenue GOTOHOB IPU MEPExoje aToMa ¢
OJIHOTO ypOBHS B3HEpruuM Ha Japyroil. Buasl cnektpoB. CHekTp YpOBHEW 3HEpPIUM aroma
BOZOPOZA.

Bonnossie cBoiicTBa yactull. Bonuel e bpoitns. KoprnyckynsipHO-BOJIHOBOM 1yanu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(criexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue muHeyaThIX CIIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HabGnronenue nuHeiyaToro crexkTpa.

Tema 3. Amommnoe s0po (5 u).

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHMS  sjpa. OtkpseiTHE
paanoakTuBHOCTH. OnbITEL Pezepdopaa nmo onpeneneHno cocTaBa paguoaKTUBHOTO U3TyUYEHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hyxionnas mopnens siapa ['eiizenOepra—lBaHeHKo.
3apsn siapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydyenue. 3aKoH
PaauOaKTUBHOIO pacIaja.

OHeprust cBSI3M HyKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIEp.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTHUBBI  SIEPHOM
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AI€PHON SHEPreTUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metozab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.

@dyHIaMeHTallbHbIE B3auMoIeHcTBUS. EnuHCTBO (pru3nueckoit KapTHHBI MUpA.

TexHUUECKHE YCTPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHE: IO03MMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHM3UPYIOIINUX YACTHUII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. diiemeHTHI acTpOHOMUM U acTPOPu3UKHU (9 1).



Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE  3HAUCHHUE
ACTPOHOMHH.

Bun 38é31H0r0 HebGa. Co3Be3nus, spKue 3BE3IbI, IITAHETHI, X BUAUMOE JABIKEHHE.

Conneynas cucrtema.

Counnie. ConHeuHas akTUBHOCTh. Mcrounuk sHepruum CosiHIIAa W 3BE3A. 3BE3MBI, UX
OCHOBHBIE XapaKTEpPUCTHKU. JlUarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTBY». 3BE3bI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoOBpeMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOItoLMK CoJIHLA U 3BE3/. DTallbl )KU3HU 3BE3 .

Muneunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapbl. UEpHbIE ABIPEI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa0606ma. PazOeranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uzinyueHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpobaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUISL OTIPEJICNICHUS TIOJI0KEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE31Us
CeBepHoro nosnymapus u sipkue 3BE3/1bl.

Habmronenus B Teneckon JlyHsl, ianet, Mneunoro [lyrtu.

Pasnen 9. O6o0maromee nopropenue (5 1)

Ponp ¢u3uku w acTpOHOMHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKOH cdepax [esATETbHOCTH YeNoBEeKa, pojib M MecTo (U3MKM M acCTPOHOMHH B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3NYECKOH Teopun B (GOPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpa B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUN O IPUPOIE.

MesknpeameTHbie CBSI3U

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHsS B 11 Kkilacce oCylIeCTBISETCS C YUYETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBS3€M € KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUHU,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHMUS:
sBIIEHUE, Hay4yHbIH (pakT, rumores3a, Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pemieHNUe CUCTEMbl YpaBHEHHUI, TPUTOHOMETPUYECKHE (QYHKIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOAHBIE 3JEMEHTApHBIX (DYHKIIHA,
NPU3HAKYU OJ00HS TPEYTOJIbHUKOB, ONpeAeIeHNE TUIONIAAN TUNIOCKUX GUTyp U 00BbEMa Tell.

buonocus: snekTpuyeckue SBICHUS B KUBOW HpHUpojie, KojeOaTelabHbIE IBUKEHUS B
KUBOW NpUPOJE, ONTHUYECKHE SBJICHHS B JKUBOM Npupoje, AeWCTBUE paJvallud Ha JKUBbHIE
OpTaHU3MBI.

Xumusi: CTpoeHHWE aTOMOB W MOJIEKYJ, KpHUCTAJUIMYECKas CTPYKTypa TBEPIABIX Tell,
MeXaHHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKOM peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOJIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyJ, POTOChEMKA 3eMHOMN
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: MTAHAXA DJIEKTPOIEpeNad, T€HEPATOP IEPEMEHHOr0 TOKA, 3JIEKTPOJBUTATEIIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHUEMHHUK, TeIeBH30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapest.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(0a30BbII  ypoOBEHb) JIOJDKHO  OOECHEYHMTh  JOCTHKEHHE  CIEAYIOIIMX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInaHOCTHBIE PE3yNbTaThl OCBOCHUS y4ueOHOro mpeamera «DPu3nKa» IOJHKHBI OTpaXkaTh
TOTOBHOCTh M CHOCOOHOCTH O0Y4aroIIUXCsl PYKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IICHHOCTHBIX OpPHEHTAIM, TMO3UTHUBHBIX BHYTPCHHHX
yOeXKIeHN, COOTBETCTBYIOIIMX TPAIWIHOHHBIM IICHHOCTSM POCCHIICKOro  0OIIecTBa,
pacuIMpeHre XKU3HEHHOTO OIbITa U OMbITA JAEATEIbHOCTU B IMPOLIECCE peaan3allid OCHOBHBIX
HAIpPaBJIEHUHN BOCIIUTATEIBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCKOro BOCUTAHMS:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MIMK  OOYdYalOUIerocs Kak AakTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPATUIMOHHBIX OO0IIEYENIOBEYECKMX T'YMAaHUCTHUECKUX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B MHTEpPECaX TI'Pa)KJTaHCKOTO OOIIECTBA,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3aIHu;

YMEHHE B3aUMOJCHCTBOBATh C COIMAIBHBIMH HWHCTUTYTAaMH B COOTBETCTBHHM C HX
GYHKIIUSAMU ¥ Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTapHOH M BOJIOHTEPCKOH JIEATEITLHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH POCCUIMCKON TpaKTaHCKOW UACHTUYHOCTH, TATPUOTHU3MA,

[IEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJAM, JIOCTHKEHUSM POCCUHUCKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEJICHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAaIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B ICATESILHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOHYNBOTO Oy IyIIero;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIIOUasl ICTETUKY HAYYHOT'O TBOPYECTBA, MPUCYIIIETO
buznyeckoil HayKe;

5) TPy10BOT0 BOCIIMTAHMS

UHTEpEeC K pa3nuuHbiM chepaM mpodecCHOHATBHONW JesITeNbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, yYMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyiiei
npodeccuu M peaTn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TJIAHBI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU,



6) IKOIOrHY€eCKOr0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh HKOJOTHYECKOW KyJIbTYyphl, OCO3HaHHME TJI00AJILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUITAHUPOBAaHWE W OCYILECTBICHUE JCHCTBUII B OKpYXXAlOLIeW cpele Ha OCHOBE 3HAHUS
1eJIel yCTOHYNBOTO Pa3BUTHS YEJIOBCUECTBA;

pacuiMpeHre OmbITa JEATeNbHOCTH JKOJOIMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN 110 (pHu3mKe;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HAHME IICHHOCTU HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B IPOIECCE U3YUCHUS (PU3UKU
OCYIIECTBIISATH MPOSKTHYIO U MCCIEA0BATEIbCKYIO JeITEIbHOCTh HHANBUIYaTBHO U B TPYTIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YueOHbIE 1eHCTBUS
Ba3oBble Jioruyeckue eiicTBUA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyallM3UpOBaTh MpOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTPENIETIATh LEH JACSITEIIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX IOCTUKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OIIEHUBATH COOTBETCTBHE PE3YJIHTATOB LEISIM,
OIICHUBATh PUCKHU MOCIIEACTBHUI IS TEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCIOBHUSIX pPEaJbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBareibCKue AeiCTBUA:

BIQ/IETh HAYYHOW TEPMHMHOJIOTHEN, KIIOYEBBIMU MOHIATUSAMH W MeToAamu (pu3mdeckoi
HaYKH;

BIIJICTh HABBIKAMHU YYEOHO-HCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOHCKY METOJIOB PEIICHUS 3a]1a4
(bU3UYECKOTO CoAepKaHUS, MPUMEHEHHUIO Pa3IMYHBIX METO/I0B TTO3HAHMS;

BIAJETh BHJAMH JACSATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHMS, €ro HMHTEpIIpEeTaluH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX CHUTYyalHMsX, B TOM 4YHCJIE TMPH
CO3JITaHWHU yY9E€OHBIX MMPOEKTOB B 00J1aCTH (HDU3UKH,

BBISIBJIAITh MPUYMHHO-CIICJICTBEHHbIE CBSI3W W aKTyallM3UpOBaTh 3ajady, BbIABUTATh
TUINIOTE3y €€ pelIeHMs, HaXOJUTh apryMEHThl Ui J0Ka3aTelbCTBA CBOUX YTBEPIKICHH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAJTM3UPOBATh TIOJYYEHHBIE B XOJI€ PEHICHUS 3aJadyd pPe3yibTaThl, KPUTHUYECKH
OIIEHUBATbH UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIC 3aJaud B 0OPa30BATENBHOU JAEATEIHHOCTH, B
TOM YHCJIC TIPU U3YYEHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 001aCTh KUZHEACITEILHOCTH;



YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeil;

BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIriHAJIbHBIC ITOAXOAbI U PCIICHUA,

CTaBUThb HpO6JICMBI U 3ala4u, JOITYCKArOIHEC AJIbTCPHATUBHBIC PCIICHUA.

PabGora ¢ undopmanmeii:

BJIQ/IETh HABBIKAMU MOJy4YeHUs WH(pOpManuu U3NYECKOTO COJIEp:KaHUs U3 HCTOUHUKOB
pa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYUIECTBJISATh IIOMCK, AaHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEpHpeTanrio HHPOPMALIUU Pa3TMYHBIX BUIOB U (OPM IMPEICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

UCIONIb30BaTh CpeACTBAa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H OPraHU3allMOHHBIX 3aJaq C C06HIOIICHI/IGM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, THTHEHBI, PECypcocOepeKeHus], TPABOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

co3laBaTh TEKCThl (DU3UYECKOTO COACpNaHHS B pa3NU4yHBIX QopMmaTax C Y4ETOM
Ha3HaueHUs WHPOPMALUMK U [EJIEBOM AayAWTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
MMpEaACTaBJICHUA U BU3yaJIM3allhU.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS:

OCYILECTBIISITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JESATEIBHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IIMKTHI;

pPa3BEPHYTO U JIOTMYHO M3JIararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHIMBH Y aJIbHON paboThI;

BBIOMPATh TEMATUKYy U METOJbl COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTh M KOOPAWHUPOBATH
JIEUCTBUSA MO €€ TOCTHUIKEHHIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACHPENCNISATh POIU C YYETOM
MHEHUH YYaCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOU pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXJOr0 YYaCTHHKA KOMaHJIbl B OOLIMI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJAECH C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATH ITO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE yUeOHbIE e cCTBUSI
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (GpU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U ()OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IJIAH PEUICHUsI PACUETHBIX M KAaYeCTBEHHBIX 3ajady, IUIaH
BBITIOJTHEHHS] TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIOIIUXCS PECYpcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM;

pacHIMpsTh paMKH y4€OHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEOYTCHUH;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peLIeHHE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;



croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAUIMH B o0mact (U3HKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH MHTE/IEKT:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMH;

UCIOJIb30BaTh IPUEMBI peIeKCUU 171l OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 10 UX CHIXKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATIU3€ PE3YIbTATOB JIEITEIbHOCTH;

MPUHUMATH Ce0sl, MOHNUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPY aHAIU3€E PE3YIbTATOB JIE€ATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU.

B mporiecce qocTrkeHHS TMIHOCTHBIX PE3yIbTATOB OCBOCHHUS ITPOTPAMMEI TI0 (DHU3UKE JJIs
YPOBHSI CpeaHero obmero obpa3oBaHusi y 00ydarONIMXCSl COBEPIICHCTBYETCS IMOIMOHAIBHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO0 CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

caMOperyJupoBaHus, BKJIIOYAIOLIETO CaMOKOHTPOJIb, yMEHHUe MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
W3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMJICHHE K JOCTHMIKEHUIO eI U YCIEXYy,
ONTUMHU3M, UHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOS U3 CBOMX BO3MOXKHOCTEH;

OMMATHH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHHUMATh IMOLMOHAIBHOE COCTOSHUE NPYTHUX,
YYUTBHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C JPYTUMHU
JIIOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3periaTh KOHMIUKTHL.

INPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenust B 10 Kkiacce npeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y O0YHAIOIINXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEPAX pojib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4yHOW KAapTHUHBI MHMpa, B Pa3BUTUN COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKON
JESATENILHOCTH JIIOJIEH;

YUUTHIBaTh TPAHUIBl NMPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJeNel: MaTepHhaibHas
TOYKa, MHEpLUaIbHas cHUcTeMa OTC4éTa, aOCOIIOTHO TBEPIOE TEJIO, WACANBHBIM Ta3, MOJAEIH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUECUHBINH DJIEKTPUUECKHUM 3aps] NPU PELICHUU
¢du3nUeckux 3a1ay;

pacro3HaBaTh (pu3MUeckue sBIEHUS (MPoLecChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOEHHUs BeUlecTBa M 3JIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MIBI)KEHHE, CBOOOJHOE WaJeHue Tel,
JBIDKEHUE 110 OKPYXKHOCTH, WHEpUus, B3auMmojeWcTBue tein, auddysus, OpoyHOBCKOe
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX Tel, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHuu
(oxJaKaeHnn), TEIJIOBOE paBHOBECHUE, UCIIAPEHNE, KOHCH AV, TUIaBIeHNEe, KPUCTAJUIA3aLus,
KHUIIEHUE, BJIAKHOCTH BO3]lyXa, IOBBIIIEHUE JABJICHUs ra3a IPHU €ro HAarpeBaHUU B 3aKPHITOM



CoCyZe, CBA3b MEKIY IapamMeTpaMH COCTOSHMs ra3a B H30IPOLECCAX, DJIEKTPU3aLus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIKCBHIBATh MEXAaHUYECKOE JBUIKCHUE, MCIONB3Ys (PU3UYECKUE BEIWYHMHBI: KOOPIUHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CWIA, UMIIYJbC Tejla, KUHETUYEeCKas
SHEprus, MOTEHLMAJIbHAs SHEprusi, MeXaHudeckas paboTa, MeXaHU4ecKas MOIIHOCTb; IpHU
ONMHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MYECKUN CMBICH HCIIOJIB3YEMbIX BEIHYMH, HX
0003HAUEHHSI U €JMHULIBI, HAXOAUTH (POPMYJIBI, CBA3BIBAIOIINE JAaHHYIO0 (PU3NUYECKYIO BETHUYUHY
C IpYyTUMHU BEJIIMYUHAMY;

ONMCHIBATh HW3YYEHHBIC TEIJIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBIICHUSA, HCIOJB3YS
¢u3nueckue BENIWYHMHBL: JABJICHUE Tasza, TEeMIIepaTrypa, CpenHss KUHETHYECKas DSHEprus
XaO0THYECKOI0 JABWKCHUS MOJIEKYJI, CpPEAHEKBAApaTU4HAs CKOPOCTb MOJIEKYJI, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasa, KodQQGUIMEHT MOJE3HOro NEHCTBUS TEIUIOBOIO
JIBUTATENISA; IPU ONUCAHUM MTPABUIILHO TPAKTOBATh (DU3UYECKHUI CMBICI UCIOIb3yEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHHIBI, HAXOTUTHh (OPMYJIBI, CBSA3BIBAIONIME JaHHYIO (HU3UYECKYIO
BEIIMYMHY C JPYTHMMH BEJIUYHHAM;

ONMCHIBATh M3YUYEHHBIEC JJIEKTPUUYECKHE CBOMCTBA BEIECTBA M NIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONIb3ysl (PU3NYECKUE BETMUMHBL 3JIEKTPUUYECKHM 3apsil, 3JIEKTpUUYECKOe IOJIE,
HaIlpsOKEHHOCTh  I0JIS, IIOTEHLHAJ, pPa3HOCTh IOTCHIUAIOB, IPU OINHWCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYMH, WX OOO3HAueHHWs W EAMHUIIBI
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BETUUYUHAMY;

aHaJIM3UpPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCHOJB3Ys (PU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemMupHoro tarotenus, |, |l u Ill 3akonsr HbroTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKON DHEPruH, 3aKOH COXPAHEHHUs MMITYJIbCa, IPUHLINII CYNEPIO3ULUN CUJI, TPUHIUIT
paBHOIIPaBUs MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYIIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUS
BEILECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEIHEH KHHETHMYECKOW DHEPIUM TEILIOBOTO JABUKCHUS
MOJIEKYJI C aOCOJIIOTHOM TemIepaTypoil, NepBbIi 3aKOH TEPMOAMHAMMKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOr0 3apsna, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHUYeCKOe BhIpaKEHUE U YCIOBUS (TPaHULIbI, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIINH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3IuyaTh yCIOBUS UX O€30MMaCHOTO UCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBIMOJHATh SKCIIEPUMEHTHI 1O HCCIEAOBAHUIO (PU3UUECKUX SBJICHUM W IPOLIECCOB C
UCMOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEeHuH, npu 3ToM  (GOpPMYyIHPOBAThH
npobiemy/3ajayy M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, CcoOHpaThb YCTaHOBKY U3
MPEeJI0KEHHOTO0 000PYI0BAHUS, TPOBOAUTD OMBIT M (OPMYIUPOBATH BHIBO/IBI;

OCYHIECTBIISITh TNpSMble U KOCBEHHbIE H3MEpeHHs] (DU3MUECKUX BEJIWYHH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUsT M HCIHOJb30BATh HM3BECTHBIE METOABI OLEHKHU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (U3NYECKUMH BEIMYMHAMU C HCIHOJb30BaHUEM
OpSIMBIX M3MEPEHM, MPH 3TOM KOHCTPYHUPOBaTh YCTAHOBKY, (DUKCHpPOBaTh pE3YJIbTaThl
MOJYYEHHOM 3aBUCHUMOCTH (PU3MYECKHX BEIWYHMH B BHJIE TaONMIl U IpadUKOB, JIEIaTh BHIBOABI
10 pe3yJIbTaTaM UCCIIEA0BAHUS;

coOnronarh mpaBuia O€30MacHOro TpyJa MpU NPOBEACHHHM HCCIEIOBAaHUM B paMKax
y4eOHOrO0 JKCIIEpUMEHTa, Yy4eOHO-HCCIENOBATENIbCKOM UM  TMPOEKTHOW JEATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aOOPaTOpHOTo 000y IOBAHUS;

pemiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO, HCIONb3Ys
(u3nyeckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHAJIN3a yCJIOBHS 337aull BEIOUPATH (PU3HUECKYIO



MOJieIb, BBIACHATH (U3NYECKUE BEIMUMHBI M (QOpPMYJIbl, HEOOXOIWMble s e€ peleHus,

IPOBOJUTH PACUYEThI U OLIEHUBATH PEATILHOCTH MOJyYCHHOTO 3HaUeHHs! (PU3MYeCcKOl BEIIMYHMHBI,
pelaTe KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUMBYIO LIEMIOYKY

paccyXJIeHUI ¢ ONOpOi Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUEcKUe SBICHUS;

UCIONIb30BAaTh NPU  pPEIICHUH Y4YeOHBIX 3ajjad COBpPEMEHHblE HH(OPMAaLUOHHBIE
TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETAMH W TPEACTABICHHUS y4eOHOH u
HAYYHO-TIONYJISIpHOW HMH(OPMAaUM, MOJYYEHHOM W3 pPa3IUYHBIX HMCTOYHUKOB, KPHUTUYECKH
aHAIM3UPOBATH MOJIy4YaeMyto HH(pOpMaIIHIO;

[PUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TIOBCEJAHEBHOW IKM3HHM IS
obecrnieueHrs 6€30MacHOCTH MpU 0OpaIlleHUH C MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXPaHEHHUS 3/I0POBbS U COOIIOICHUS HOPM HKOJIOTUYECKOTO MOBECHHS B OKPYIKaloIlel cpeie;

paboTaTh B IPyMIIE C BHITOJHEHUEM PA3JIMYHBIX COLUATIBHBIX POJIEH, IUTAHUPOBATh PadOTy
TPYNIIBI, PpAIMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIILHOCTH B
HECTAHJIAPTHBIX CUTYyalMsIX, aIeKBAaTHO OLICHWBATh BKJIAJ Ka)JOTO M3 yYaCTHUKOB TPYIIBI B
peleHne paccMaTpUuBaeMoOi IPOOIEMBI.

K xonuy oOyuenus B 11 kJacce npeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YHAIOIIUXCSI YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEpaxX pojib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAYyYHOW KapTUHBI MHUpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U TEXHOJOTHUH, B MPAKTHUECKOMN
JEeSTEIbHOCTH JIFOJIEH, LIETIOCTHOCTD U €AMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTBHIBaTh TPAHHUIBl TPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJENeH: TOYeUHBIH
AIIEKTPUUYECKUM 3apsij, Jyd CBeTa, TOYEUHBIH HCTOYHUK CBETa, sJepHas MOJENb aToMa,
HYKJIOHHAs1 MOJIeJTb aTOMHOTO si/Ipa MIPU peLIeHUN GU3NUECKUX 3a/1a4;

pacro3HaBaTh (U3MYECKUE SIBIIEHUS (MIPOILIECCHh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHA M KBAaHTOBOM (DPM3MKH: AJIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHUYECKOe, MarHuTHOE JECWCTBUS TOKa, B3aMMOAECWCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAs
UHAYKIUS, JAEHCTBHE MarHUTHOTO IOJii Ha IPOBOJHUK C TOKOM U JBHXKYIIMHCS 3apsj,
AJIEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npenomiieHue, HuHTepdepeHuus, audpakuus U TMOJSIpU3alUsg CBETa, JUCIEpCUsi CBETa,
dorornekrpudeckuit 3¢ dekt (poroaddexr), CBeTOBOE AaBleHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs! PaliOAKTUBHOCTb;

ONMCHIBATh M3y4YEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTh PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI),
UCTIONB3Yysl (U3MYECKHUE BEIUYMHBL: JJIEKTPUUYECKHM 3apsil, cuja TOKa, ODIEKTPUYECKOe
HaIpsHKeHUe, 2JEKTPUUIECKOe CONPOTUBIICHNE, pa3HOCTh MOTEHIMAJIOB, JIEKTPOABIKYIIAst CUIIa,
paboTa TOKa, MHAYKLMS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MAarHUTHOTO MOJIEH, MEepUoja M 4YacToTa KojieOaHuil B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U Cujla TOKa B MPOILECCe TapMOHUYECKUX DJIEKTPOMAarHUTHBIX
KosieOaHui, (OKYCHOE pacCTOSIHUE M ONTHYECKas CWJa JIMH3BI, MPU OMHCAHUU MPAaBUIBHO
TPaKTOBaTh (PU3MUECKUII CMBICT HWCIIONB3YEMBIX BEIHYMH, WX OO0O03HAUEHUS W CIMHHIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIMUNHY C JPYTUMU BETUYUHAMU;

ONHUCBHIBATh M3YYCHHBIE KBAHTOBBIE SIBIEHUS W IPOLIECCHI, HCMONb3Yys (QHU3UUYECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, /UIMHA BOJHBI M YacTOTa CBETAa, YHEPrUs U
uMnyinsc (OTOHA, TMEpPUOJ TOJypachana, SHEpPrus CBSI3W AaTOMHBIX SJEp, MPU ONHUCAHUU



IPaBUIbHO TPAaKTOBaThb (PU3UYECKUH CMBICH MCIOJIB3YEMBbIX BEJIMYMH, UX OOO3HA4YEHUSA U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TaHHYIO (PU3MUYECKYIO BEIMYMHY C IPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PU3UUECKON BEITMYHHBI;

aHAJIM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBIEHUS, UCHOJB3Ys (PU3MUECKHE 3aKOHBI U
OPUHLIMIBL 3aKkOH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO M IMAPALICIBHOIO  COCIUHEHUS
IIPOBOJHUKOB, 3akOH JDKoyis—JIeHna, 3aKOH JJIGKTPOMAarHUTHOM  MHIYKLWH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHMe OMHHIITeHHa Ui (Qorodddexra, 3aKOH COXPAHEHUS DSHEPrUM, 3aKOH
COXPAHEHHs HMIIYJIbCA, 3AaKOH COXPAHEHMsI DJIEKTPUYECKOrO 3apsia, 3aKOH COXPaHEHUs
MaccoBOI'0 4Mciia, MOCTyJaTel bopa, 3aKOH pagMOaKTUBHOIO pacmnajna, IpU 3TOM pa3ivyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKEHUE W YCJIOBHUS (TPaHHULIBL,
00J1aCTH) TPUMEHUMOCTH;

OIpPEACIIATh HAIPABJICHUE BEKTOPA MHIYKLIUU MarHUTHOTO IOJIS IPOBOIHHMKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTh U OIUCHIBATH N300pakKeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIIEOBAHUIO (PU3MUECKUX SBJICHUH MU NPOLIECCOB C
UCIOJIb30BAaHUEM INPAMBIX U KOCBEHHBIX HU3MEpEHWil: mnpu 3ToM  (GOpMYyIHPOBAThH
npobnemy/3agady H  TUNOTE3y Y4YeOHOrO OKCIEpUMEHTa, COOMpaTh YCTaHOBKY U3
IPEIOKEHHOTO 000PYI0BaHUS, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BBIBOJKI;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEpPEHUs (QHU3UUYECKUX BEJIWYMH, INPH 3TOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOABl OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUI:
IpU 3TOM KOHCTPYHMpOBATh YCTAHOBKY, (PUKCHpOBaTh PE3yibTaThl MOJYYEHHOW 3aBHCHMOCTH
¢u3nueckux BeIMYMH B BUAE TabmuI U TrpaduKoOB, JenaTh BBIBOJABI IO pe3yjbTaTaM
UCCJIEJIOBAHUS,

coOnrofarh mnpaBuia O€30IaCHOrO TpyJa MpU MIPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTrO SKCIEPUMEHTa, Y4eOHO-MCCIe0BAaTEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OPaTOpHOro 000pYyIOBAHUS;

pemath pacu€THble 3aJayd C SBHO 33JaHHOM (PHU3MUYECKOH MOJIENbl0, HCIOIb3Ys
¢u3nyeckue 3aKOHbI M MIPUHIIMIIBI, HA OCHOBE aHaJlM3a YCJIOBHS 3a/la4i BHIOUPATh (PU3NUYECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOpPMYIbl, HEOOXOAMMbIE Ui €€ pelIeHHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOT0 3HaUeHHs! (pU3nYecKoi BEIMUHHBI,

pelaTh KayecTBEHHbIE 3aJjaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO ILIETIOYKY
PacCyXJIEHUI ¢ ONOPOI HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCMOJIb30BaTh MPH pPEUIeHHH YYeOHBIX 3a7ad  COBPEMEHHble HH(OPMAIMOHHBIE
TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETALMH U TPEACTaBICHUS y4eOHOH u
HAyYHO-TIOMYJISIPHOM HHQOpMAINK, MOJIYYEHHOH W3 pa3IMYHbIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIo;

OOBSICHATH MPUHIHIIBI IEHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3anyaTh
yCIIOBHS UX 0€30MacHOT0 MCII0JIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

PUBOJUTH NMPUMEPHI BKJIa/a POCCUHCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUSA N0 (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrieyeHns O€30MAaCHOCTH MPH OOpaIeHUH ¢ TPHOOPAMH U TEXHUYECKUMHU YCTPOMCTBAMHU, TS
COXPAHEHHMs 3/I0POBbsI U COOJIIOJIEHUS HOPM SKOJIOTHYECKOT0 MOBEICHUS B OKpYXKaoIlel cpere;



paboTaTh B IPYIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TNIAaHUPOBATh PaboTy
TPyNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JIEATENILHOCTh B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JIOI'O M3 yYaCTHUKOB TPYMIbI B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.

Buabl aesiTeIbHOCTH oﬁyqamumxcsl, HalpaBJCHHbIC HA NTOCTUKEHUE pe3yJibTaTa.

I[JISI JOCTUKCHUA 3allJIAaHUPOBAHHBIX PE3YJIbTATOB )51 06ecnequI/I51 CUTCMHO -
NESITEIPHOCTHOTO TOJIX0/Ia KAaK OCHOBBI CTaHAAapTa OCHOBHBIMH BHUJIaMHU JESTEIHHOCTH
00yyJarouumxcs BISIOTCS:

® BJIAACTH IIpueMaMu IMOCTPOCHUA TCOPCTUICCKHUX J0Ka3aTcJIbCTB, a TaKXeE
IMPOTrHO3UPOBAHHA 0COOEHHOCTEH IIPOTCKAaHUA (1)I/I3I/ILICCKI/IX SIBIICHUN H IIponeccoB Ha
OCHOBC INOJTYYCHHBIX TCOPETUUCCKUX BBIBOJOB U JJOKA3aTCIIbCTB,

® XapaKTepu30BaTh CUCTEMHYIO CBSI3b MEXJAY OCHOBOIIOJIATalOIMMU  HAy4HBIMU
HNOHSTUSIMM: TPOCTPAHCTBO, BpeMs, MaTepus (BELIECTBO, IOJ€), IBUKEHHE, CUJIa,
SHEprus;

® BbBIABUIaTh THUIIOTE3bI Ha OCHOBC 3HaHUuA OCHOBOIIOJJIararomux (1)I/I3I/I‘~I€CKI/IX
3aKOHOMEPHOCTEMN U 3aKOHOB;

® CaMOCTOATCIBHO IIJIAaHUPOBATh U IPOBOAUTH (I)I/ISI/I‘IGCKI/IG OKCIICPUMCHTBI;

® pelarth NPaKTUKO-OPUEHTUPOBAHHBIE KAUECTBEHHBIE U pacyeTHbIE (PU3UUECKUE 3a/1a4U C
BBIOOpOM  (pM3MUECKOW MOJIENH, HCTONB3YsSd HECKOJIbKO (U3NYECKUX 3aKOHOB WIIH
dopMyJ,  CBA3BIBAIOIIMX  W3BECTHbIE  (DU3MYECKHUE  BEIMYMHBI, B  KOHTEKCTE
MEXIIPEIMETHBIX CBS3EH;

® yCCIIe0BaTh IMPUHIIUIIBI pa6OTLI U XapaKTCPpUCTUKHU U3YYCHHBIX MaAIllWH, HpI/I60p0B n
TCXHUYCCKUX YCTpOﬁCTB;

® yCCIIe0BaTh ycCJIioBUsT IMMPUMCHCHU q)HSI/I‘ICCKI/IX Mozemen IIpu pCeUICHUU (I)I/I3I/I‘-ICCKI/IX
3ala4, HaXOAUThb aJICKBATHYIO npe):[noxceHHoﬁ 3aga4e (bHSI/I‘{eCKYIO MOZCIIb, pa3peuiaThb
HpO6HCMy KaK Ha OCHOBC HMCIOIIUXCA 3HaHPII>i, TaK U IIpHU ITOMOIIN METOJ0B OLICHKH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoangecTBO 4yacosB BocnuTaTeabHbBIH
JJIeKTPOHHBbIE
KOMIIOHEHT
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/mm Kourpoabnbie IIpakTnuyeckue Coiep:KaHus
NporpamMmbl Bcero o0pa3oBaTejibHbIE .
padoTbI padoThI pabouei
pecypchl
NMporpamMmbl.
Pazgen 1. DPUSUKA U METOJbI HAYYHOI'O ITIO3HAHUA
Pa3Butne
LIEHHOCTHOI'O
11 ®du3uKa U METObl HAYYHOTO 3 1 bu6mmoreka [JOK OTHOIIEHUS K
' MMO3HAHUS https://m.edso0.ru/7f41bf72 | 3HanusM kak
UHTEIJICKTYyalIbHOMY
pecypcy.
Hroro o pazneny 3 1 0
Paznen 2. MEXAHUKA
Pa3Burtne
LIEHHOCTHOTO
2.1 Kunematuka 5 bubmorexa HOK z;§2§:rnﬂ B
' https://m.edsoo.ru/7f41bf72 Y
YCHENTHOTO
npodeccroHalIbHOTO
CaMOOTIpE/IEICHUSI.
PasButHe omsiTa
BuGorexa LIOK CaMOCTOSITEILHOTO
2.2 JuHamuka 7 pruoOpeTeHus

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

HOBBIX 3HAHUM,
IIPOBEICHUS



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

HAy4HbBIX
HCCJICTOBaHUM,
ONBIT TPOCKTHOU
JEeSTeIbHOCTH

2.3 3aKOHBI COXPAHEHHS B MEXAHUKE

Hroro no pazneny

6

18

-

bu6mmoreka [JOK

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

Pazsutne
IIEHHOCTHOTO
OTHOIICHUS K
3HAHUAM KakK
HUHTEJUIEKTYyJIbHOMY

pecypcy.

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI MOJIEKYJISIPHO-

3.1
KMHETUYECKOUW TeOpun

3.2 OCHOBBI TEpPMOAMHAMUKHI

3.3
da30BbIE NIEPEXO/IBI

Hroro no pazneny

ATpCF ATHBIC COCTOAHUA BCIICCTBA.

10

24

bu6mmoreka [JOK

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

bu6mmoreka [JOK

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

bubmuorexa [JOK

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

PazButue
LIEHHOCTHOTO
OTHOIIICHUS K
NpPUPOJE KaAK
HCTOYHHKY JKU3HU
Ha 3emie.

Pa3Butue omnbita
CaMOCTOSITENILHOT'O
npruoOpeTeHus
3HAHHM.

PazButne
IIEHHOCTHOT'O
OTHOIIICHUS K
NpUPOJE KaK
WCTOYHHUKY KH3HU
Ha 3emie.



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

Paznen 4. JIEKTPOJANHAMUKA

4.1 DneKTpocTaTuKa

4.2
Toku B pa3nmyHbIX cpenax

IToCTOSIHHBIN 2JIEKTPUYECKHUM TOK.

10

13

bubmuoreka [JOK

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

bubmuoreka [JOK

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

dopmupoBaHHe
OTIbITa
CaMOMO3HAHUS U
camMoOaHaJIu3a.

Pa3zButHe ommbiTa
CaMOCTOSITEIILHOT'O
npuoOpeTeHus
HOBBIX 3HAHUH,
MIPOBEICHHUS
HAy4HBIX
HCCJICTIOBaHUM,
ONBIT TPOCKTHOU
JIeSITENLHOCTH.

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

23

68



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

11 KJIACC

KosmnuecTBo yacoB BocnurareabHbIi
DJIeKTPOHHbIE
KOMIIOHEHT
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Kontpouabnsie IIpakTnuyeckue CoepRaHUA
NporpamMmbl Bcero o0pa3oBaTte/ibHbIE .
padoThI padoThI paboueit
pecypchl
NMPOrpamMMbl
Pazpen 1. JIEKTPOANHAMUKA
PazButue
[IEHHOCTHOTO
MarunuTtHoe 1oJe. bu6mmoreka [IOK OTHOILICHUS K
1.1 11 2 3
DNEeKTpOMAarHuTHAs! MHYKIIHS https://m.edsoo.ru/7f41c97¢c mnpupome kak
UCTOYHUKY JKU3HH
Ha 3emJe.
Hroro no pazneny 11 2 3
Paznen 2. KOJIEBAHUSA U BOJIHbBI
dopmMupoBaHHE
21 MexaHn4deckue u 9 1 bubmmorexa [JOK OIIbITA
' ANIEKTPOMAarHUTHBIE KoJIeOaHUsI https://m.edsoo.ru/7f41c97c camono3HaHus U
caMoaHaJIn3a.
PazButue onbiTa
MexaHudeckue u but6mmoreka [IOK CaMOCTOSITEIbHOT'O
2.2 5 1
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c npuobpereHus
3HAHUU.
PasButue omnbiTa
CaMOCTOSITEIIbHOTO
bub OK
2.3 Onruka 10 3 monmorexa I pUOOpETEeHUS

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

HOBBIX 3HAHUM,
MIPOBEICHHUS



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

HAy4HbBIX
HCCJICTOBAaHUM,
ONBIT TPOCKTHOU
JeSITeNIbHOCTH.

Hroro no pazneny

Pazgexn 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

24

1

4

3.1

OCHOBBI crielMaIbHON TEOPUU
OTHOCUTEIBHOCTHA

bubmuorexa [JOK

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

dopMHUpOBaHHE
OIbITa
CaMOIIO3HaHUsA U
caMOaHaJIN3a.

Hroro no pazneny
Pasznen 4. KBAHTOBASA ®U3UKA

4.1

4.2

ONeMeHThl KBAaHTOBOM ONTHUKHU

Ctpoenne aToma

bu6nuoreka [IOK

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

but6mmoreka [IOK

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

PazButne ombiTa
CaMOCTOSITEILHOT'O
npruoOpeTeHus
HOBBIX 3HAHUM,
IIPOBEICHHUS
Hay4HbIX
WCCIIEIOBAHUM,
OTIBIT ITIPOEKTHOMN
JIeSITeTbHOCTH.

PazButne
LIEHHOCTHOTO
OTHOILIEHUS K
MPUPOJIC KaK
HWCTOYHHUKY XKH3HU
Ha 3emie.

4.3

ATOMHOE S1pO

bu6nuoreka [IOK

dopmMmupoBaHue



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

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

OIIbITa
CaMOIIO3HAaHUA U

camoaHaju3a.
Hroro mo pazneny 15 0
Paznen 5. JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU
PazButue
[IEHHOCTHOTO
DNeMEeHTbI aCTPOHOMHUH U bubnmnoreka [HOK OTHOLIEHUS K
5.1 9 2
acTpo(U3HKH https://m.edsoo.ru/7f41c97¢c mnpupome Kak
UCTOYHUKY JKU3HH
Ha 3emiie.
Hroro mo pazneny 9 2
Paznen 6. OBOBIIAIOHIEE IOBTOPEHUE
| Pa3Butue onbiTa
6.1 OBoG1maromiee HOBTOpeHHe 5 bubmorexa [JOK CaMOCTOSITEILHOTO
https://m.edso00.ru/7f41c97¢  npuoOpereHust
3HaHUM.
Hroro mo pazneny 5 0
OBUIEE KOJIMYECTBO YACOB I10 68 5

[NPOTPAMME



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

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» dusuka, 10 knace/ Mskumes I'.41., byxosueB b.b., Corckuit H.H. mon penakiuei
[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue
» ®usuka, 11 knace/ Msakumes I'.J1., byxosnes b.b., Yapyrua B.M. nox penakiueit
[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemienue

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1. ®usuka. Meroauueckoe nmocodue. 10-11 kmacewl/ I'.5. Mskumes, M.A. [lerpoBa nox pex.
[MapdentreBoit H.A., AkunonepHoe o6mectBo "M3natenscto "[IpocBemmenue.

2. E.I'. MockoBkuHa. Coopruk 3ama4 no pusuke 10-11 k1. M.: BAKO.

3. Tematnueckue KOHTPOJIBHBIE H CAMOCTOSITENIbHEBIE paboThI 1o gusuke. 10 kimace / O.U.
I'pomriesa. - M.: U3natenbctBo "DK3amen".

4. TemaTH4ecKre KOHTPOJIBHBIC U CAMOCTOSTEIbHBIC PaboThl o usuke. 11 kimace. / O.U.
I'pomriesa. - M.: MU3natenbctBo "DK3aMeH".

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. Caiit EI'D - 2024 https://phys-ege.sdamgia.ru

2. Caiit ®UIIUA https://ege.fipi.ru/

3. http://nsportal.ru - connansHas cetb pabOTHHKOB 00pa30BaHUsI.

4. http://markx.narod.ru/pic/ - pusuka B mkoue.

5. http://festival.1september.ru/articles/ - pectuBans negarornyecKux uaei
«OTKPBITBIH YPOK».

6. http://www.fizika.ru/ - caiit s yuureneit GU3NKU U UX YICHUKOB.

7. http://www.physics.ru/ - matepuaisl o Gusuke.

8. www . ege .edu.ru - nadopmarnmronssiii mopran EI'D.

9. http :// school - collection . edu . ru / - exunas konekius IIOPoB.
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