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IHHOACHUTEJIBHASA 3ATIIMCKA

Pabouas nporpamma yuebHoro npeamera «®dusnka» Ha ypoBEHb OCHOBHOTO OOIIEro 0Opa3oBaHMS
st oOydaromuxcst 7-9-x xiaccop MOY COIL Ne 6 r. BynenHoBcka pa3paboTaHa B COOTBETCTBHH C
TpeOOBaHUSAMU:

» ®enepanphoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06 ob6pazoBanuu B Poccuiickoii @eneparum»;

* mpukaza Munmnpocenienuss ot 31.05.2021 Ne 287 «OO6 yrBepxkaeHun ¢eaepaabHOro
roCyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAapPTa OCHOBHOTO 00IIEro 00pa3oBaHUs»;

* mpukaza MunnpocBemeHuss ot 18.05.2023 Ne 370 «OO0 yrBepxkaeHUU —(enepalbHON
00pa3oBaTebHON POTPaMMbI OCHOBHOTO OOIIIET0 00pa30BaHUs»;

 npuka3za Munnpocsemenuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenun Ilopsaka opraHuzauuu u
OCYIIECTBIICHHUSI 00pa30BaTEIbHON AEATEIBHOCTH 1O OCHOBHBIM 00IIE00pa30BaTEIBHBIM MPOTpaMMaM —
00pa3zoBaTeNbHBIM  TPOrpaMMaM HauyajdbHOTO OOIIEro, OCHOBHOTO OOIIEr0 H CpeaHero oOIero
00pazoBaHUs»;

* KOHIENIIMHU MpenojaBaHus yueOHoro npeamera «dusukay;

* CII 2.4.3648-20 «CaHUTapHO-3IUAEMUOJIOTHYECKHE TPeOOBaHUS K OpraHU3alUsM BOCHUTAHUS U
oOy4eHHs, OTIBIXa W O3JOPOBICHUS JETe W MOJIOJIEKN», YTBEPKICHHBIX MOCTAHOBICHHEM TIJIAaBHOTO
ca"nuTapHoro Bpaya oT 28.09.2020 Ne 28;

 CanlluH 1.2.3685-21 «'urnennyeckre HOpMaTUBBI U TpeOOBaHUS K 00ECIIEUEHNIO OE30TTaCHOCTH U
(wnmm) Oe3BpeqHOCTH MJiA dYelloBeKa (DAKTOPOB Cpellbl OOWTAHHS», YTBEPKIACHHBIX ITOCTAHOBICHUEM
IJIABHOTO caHuTapHoro Bpada ot 28.01.2021 Ne 2;

* yueOHOTO TUTaHa cpeaHero oOmero oOpa3zoBaHus, yrBepKaeHHOTO npukazoM MOY COIIl Ne 6 .
bynennoscka ot 28.08.2024 Ne 133 «O BHeCeHHHM M3MEHEHH B OCHOBHYIO 00pa30BaTEIbHYIO MPOTPaMMY
cpemHero o01mero oopa3oBaHus»,

* (henepanbHON paboUei MPOrpaMMBbI 10 y4eOHOMY TpeaMeTy «DU3HKaY.

PaGouas mporpaMmma OpueHTHpPOBaHa Ha IIeJIeBbIE MPUOPUTETHI, CPOPMYIHpPOBaHHBIE B (hefepanbHO
paboueli mporpaMmMe BOCIIUTaHUA U B padboueit mporpamme Bocnutanuss MOY COIL Ne 6 r.bynerHoBcka.

Copep:xaHuie mporpaMMbl 1o (pU3MKE HAMPaBJICHO Ha (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOU KapTHUHBI
mupa odyvaroruxcst 10—11 kiaccoB nmpu o0ydeHun ux ¢Gu3nke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
nesTenbHOCTHOrO mnonaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusMm DPI'OC COO «
IUIAHUPYEMBIM  JIMYHOCTHBIM, MPEIMETHBIM M METalpeJIMETHBIM pe3ylbTaTaM OOy4eHMs, a TaKxKe
YUUTBHIBAET HEOOXOJUMOCTh pEaTu3alud MEXIPEIMETHBIX CBA3€H (PU3MKUM C ecTeCTBEHHO-HayYHBIMU
yueOHBIMH TpeAMeTaMu. B Hell ompenenstoTcs OCHOBHbBIC IENH WM3Y4eHUs (PU3UKKU HAa YPOBHE CPEIAHETO
oOurero o6pa3oBaHus, MIIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKHU: TMUHOCTHBIE, METAIIPEIMETHBIE,
npeAMeTHBIC (Ha 6a30BOM ypPOBHE).

[IporpamMma no gu3uke BKIIOYACT:

IUIAaHUPYEMbIE pe3yJbTaThl OCBOCHHUSA Kypca (u3MKu Ha 0a30BOM ypOBHE, B TOM YHCIE MPEAMETHBIC
PE3yNbTaThI 10 T01aM 00YyUeHUS;
coJiepkanue ydyeOHoro npeamera «Pu3nka» Mo rogaM 00ydeHus.

®du3rka Kak Hayka o HarboJiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTYIAsl B KAUeCTBE y4eOHOTO MpeaMeTa B
IIKOJIe, BHOCUT CYIIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHI 00 okpyxaromeM mupe. [lkonpHbIi Kype Gpusuku
— CHUCTeMOOOpPa3yIOIIUN I €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEAMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB U SIBIICHHM, M3yd4aeMbIX XHMHeEH, Ouosoruei, ¢usznueckoil reorpadueir u
actpoHomuei. Mcrnonp3oBaHUE M aKTHBHOE MpUMEHEHHE (DU3MYECKUX 3HAHUN OMNpeaesseT XapakTep U
pa3BHUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cepe IHEPreTHKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, TOTYYECHUS
HOBBIX MaTEepUAIOB C 3aJJaHHBIMU CBOWCTBaMH W JApYyrux. M3ydeHue (PU3HKU BHOCUT OCHOBHOU BKIaJ B
(dbopMHUpOBaHKE €CTECTBEHHO-HAYYHOW KapTUHBI MUPA 00yJaromuxcs, B JOpMUpOBaHNE YMEHUI PUMEHSTh
HAy4YHBI METO/I MO3HAHUS NP BHITIOJTHEHUH UMU YU€OHBIX UCCIICIOBAHHI.

B ocHOBy Kkypca ¢u3HMKH AJii YPOBHS CPEIHETo OO0IIero oOpa30BaHUS MOJOXKEH PsII UOCH, KOTOPHIE
MO>KHO pacCMaTpHUBaTh KaK MPUHIIUIIBI €0 MTOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypC SBIISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH COJCPKUT
MaTepuai U3 BceX pa3aenioB GU3KKH, BKIIOUAET KaK BOMPOCHI KIIACCHYECKOH, TaK M COBPEMEHHON (PU3UKU.



Hoes cenmepanuzayuu. B cooTBeTCTBMM C HeW wmarepuan Kypca (GHU3UKA OOBEAMHEH BOKPYT
¢usnueckux Teopuit. Bexymmum B Kypce siBiisieTcst OpMHPOBAHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX
MaTepHH, BELIECTBE U IOJIE.

Hoesn eymanumapuzayuu. EE peanusanus npeanojaraeT UCoiab30BaHUE IT'yMaHUTAPHOTO NOTEHLIMANa
¢u3nUecKOil HayKH, OCMBICICHHE CBSI3M pa3BUTHS (QHU3UKH C pa3BUTHEM OOIIECTBA, a TaKkKe C
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaomoti nanpaenrennocmu. Kypc GU3MKH MpeanoiaraeT 3HaKOMCTBO C IIMPOKUM KPyrom
TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonoeuzayuu peaanu3yercss MOCPEICTBOM BBEICHUS DJIEMEHTOB COJEpKaHMs, MOCBALIEHHBIX
9KOJIOTMYECKUM IpOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbl C Pa3BUTUEM TEXHUKU U TEXHOJOTHH, a
TaKKe 00CyKACHUS POOIeM PaMOHATHLHOTO PUPO/IOTIONBF30BAHUS U HKOJIOTHIECKOH OE30MIaCHOCTH.

CrepxHEBBIMU 3JIEMEHTaMM Kypca (U3MKM Ha YPOBHE CpEAHEro oOuiero oOpa3oBaHUs SIBISIOTCS
¢uznueckue reopun (GopMUPOBaHKE MPEACTABIEHUIN O CTPYKTYpE NOCTPOCHUS (PU3HUECKON TEOpUH, posu
(yHIaMEHTaJIbHBIX 3aKOHOB M TPUHIMUIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPHUPOJAE, TpaHHIlAX
MPUMEHUMOCTH TEOPHA, JJIsl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U IPOLIECCOB).

CucTreMHO-JIeSTEIbHOCTHBIA MOJAX0A B Kypce (U3MKU pealu3yeTrcs MpekIe BCEro 3a CyeT
OpraHM3alK SKCIEPUMEHTAIBHON JedaTeabHOCTH oOyyatomuxcs. [ 0a30Boro ypoBHs Kypca (QU3UKH —
3TO HCIOJIb30BaHUE CHUCTEMbI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX AKCIEPHMEHTOB M JaOOpaTOpHBIX PadoT,
KOTOpble B mporpamme mno ¢u3nke oObeAMHEHbI B OOLIMI CIHUCOK YYEHHYECKHUX MPAKTUYECKHX paloT.
Boigenenue B ykazaHHOM IiepeyHe J1abOpaTOpHbIX pabOT, MPOBOJMMBIX Uil KOHTPOJIS U OICHKH,
OCYILIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTeIbHOIO IMpoliecca UCXOJsS U3 O0COOEHHOCTEW IJIaHUpPOBaHUS U
ocHamleHus: kabunera ¢usuku. Ilpu s3TOoM oOecneurBaeTcs OBJIaJiIeHHE OOYYAIOUIUMUCS YMEHUSMU
MIPOBOJUTH KOCBEHHBIE W3MEPEHUS, HCCIEAOBAHUS 3aBUCUMOCTEH (DU3MYECKUX BEIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEJIOKEHHBIX TUIIOTES.

bonpmoe BHUMaHME yHENsAeTCs PELIEHHIO pacu€THBIX M KAyeCTBEHHBIX 3aaad. llpum stom s
pacu€THBIX 3a/a4 MPUOPUTETOM SIBJIIIOTCS 3a/laud C SBHO 33JaHHOM (PU3MYECKOH MOJEIbIO, TO3BOJIIOINE
IPUMEHATh WU3YYCHHBIC 3aKOHbI U 3aKOHOMEPHOCTH KaK W3 OJHOIO pasjena Kypca, Tak U HHTErpUpys
3HaHUS U3 pasHbIX pas3zfesnoB. [l KauyecTBEHHBIX 3a/a4 MPUOPUTETOM SBIIAIOTCS 3aJaHUsl HA OObSICHEHHE
MpOTeKaHUus (PU3NYECKUX SIBJICHUN M MPOIECCOB B OKPYKAIOIICH KU3HH, TpeOyromue Bpioopa HpU3naeckoit
MOJIENH AJISl CUTyalluH IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ tpedoBanusiMu PI'OC COO k MarepuaabHO-TEXHHYECKOMY OOCCIICUCHHIO
yuebHoro mnpoiiecca 6a30BbIii ypoBeHb Kypca (PU3MKH Ha YpOBHE CpefHero oOmiero oopa3oBaHus JOJKEH
U3y4yaTbCsl B YCJIOBUSAX IPEIMETHOro KaOuHeTa (M3MKKM WIM B YCIOBHUSAX HMHTEIPUPOBAHHOIO KaOuHeTa
IIPEIMETOB €CTECTBEHHO-HAY4YHOTO 1MKiIa. B kabunere pu3uku 10J1KHO ObITH HEOOXOAMMOE J1a00paTopHOE
00OpyZOBaHuE IS BBIOJIHEHUS YKA3aHHBIX B IIPOrpaMMe 1o (pU3UKe YYEHHUUECKUX MPaKTHUECKUX paboT U
JI€MOHCTPAIMOHHOE 000Py10BaHHE.

JleMoHCTpalMoHHOe 000pyaOBaHHE (OPMHUPYETCSI B COOTBETCTBUU C IPUHIMIIOM MUHUMAJIBHOMN
JOCTAaTOYHOCTH M oOecrneyrBaeT IOCTAHOBKY IEPEYUCICHHBIX B MporpaMMme MO (HU3UKE KIHOYEBbIX
JEMOHCTpAIMi JUI UCCIIEOBAHUS N3y4aeMbIX SIBIICHUH M MPOLIECCOB, SMIMPUYECKUX U (yHIaMEHTAIbHbBIX
3aKOHOB, UX TEXHUUYECKUX IPUMEHEHUH.

JIaGopaTtopHoe o0OOpyJOBaHUE [UIl YYEHUYECKHUX NPAKTHYECKUX pPaboT ¢opMmupyeTcs B BHIEC
TEMaTHUYECKMX KOMIUIEKTOB W oOecredyuBaeTcss B pacy€re OJHOr0 KOMIUIEKTa Ha JBYX OOYydYaroIuxcs.
Temaruueckue KOMIUIEKTHI J1a0OpaTOPHOro OOOpYAOBAaHUS JOJKHBI OBITH HMOCTPOCHBI HAa KOMIUIEKCHOM
HCIOJIb30BAHNU AHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAaKkKe KOMIBIOTEPHBIX M3MEPUTENBHBIX CUCTEM B
BUJIe LU(POBBIX TAOOPATOPHHA.

OCHOBHBIMU 1IENISIMH U3y4eHHsI PU3MKH B 001I1eM 00pa30BaHUU SBIISIOTCA:

(dbopMupoBaHHE HHTEpeca U CTPEeMIJIEHUS OOYYaromMXCsi K HAyYHOMY M3Y4YEHHUIO MPHUPOJIBI, pa3BUTHE UX
UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/Ie MO3HaHUS U (POPMHUPOBAHUE UCCIIEN0BATEIBCKOIO OTHOILICHUS
K OKpYXXaIOIIUM SIBJICHUSIM;

(dbopMuUpOBaHME HAayYHOTO MHUPOBO33PEHUSI KaK pe3ylbTaTa H3YYeHHS OCHOB CTPOEHHUS MaTepuu H
(byHaMEHTAJIbHBIX 3aKOHOB (PH3UKHY;

dbopMupoBaHUE YMEHUH OOBSACHATH SBJICHUS C HCIOJB30BaHUEM (PU3MYECKMX 3HAHUH U HAyYHBIX
JI0Ka3aTeNIbCTB;



(dbopmMupoBaHHE MPEICTABICHUNA O PONM (PU3MKM JUIS Pa3BUTHUS APYIMX €CTECTBEHHBIX HAyK, TEXHHUKH H
TEXHOJIOT M.

JlocTibKeHHe 3TUX Lejel 00ecreuynBaeTcs peleHrneM CIeAYIOIUX 3a/1a4 B IpoIecce 3y4eHHs Kypca
¢u3uKK Ha YpOBHE CpeaHEro 00IIero o0pa3oBaHus:
npuoOpeTeHNe CUCTEMBI 3HAHUK 00 OOLIMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX, BKIIOYAs
MEXaHHUKY, MOJICKYJISIPHYIO (PU3HKY, SIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U AJIEMEHTHI aCTPO(U3UKY;
(dbopMupoBaHHE YMEHUH MPHUMEHSATh TEOPETUYECKUE 3HAHUS Ui OOBSICHEHHS (U3NYECKUX SIBICHUH B
MPUPOJIE U IJISl IPUHATHS IPAKTUIECKUX PEIICHUI B TOBCETHEBHOM JKU3HU;
OCBOGHHME CIOCOOOB pEIICHMs PA3IUYHBIX 3a7ad C SBHO 3aJaHHON (DM3MYECKON MOJETblo, 3ajaad,
M0JIPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3aHue (PU3MUECKON MOJIEIH, aJICKBAaTHOHN YCIOBHSIM 331a4H;
MOHUMaHUE (PU3MUYECKUX OCHOB W TPUHIIMIIOB JIEHCTBHS TEXHUUYECKUX YCTPOWUCTB M TEXHOJOTMYECKHUX
MIPOIIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;
OBJIAZICHWE METOJIaMH CaMOCTOSATEIBHOTO IUIAHMPOBAHUS M TPOBENCHUS (PHU3MUECKUX IKCIIEPHUMEHTOB,
aHaJM3a ¥ MHTEpIpeTayi HHPOPMAIIUH, OTIPEICIICHNUS JOCTOBEPHOCTH TIOTyY€HHOTO PE3yNIbTaTa;
CO3/IaHUEe YCIOBHIA JJISl pa3BUTHSI YMEHUH IPOEKTHO-MCCIIEIOBATEIHCKON, TBOPUECKON AEATEIHHOCTH.

Ha usyuenue ¢usuku (6a30Bblil ypoBeHb) Ha YpOBHE CpeqHEro obimiero oopasoBanusi orBoguTcs 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezenio), B 11 kimacce — 68 yacoB (2 yaca B HEZCIIO).

[Ipennaraemsrii B mporpaMme no (pu3nke mepedeHpb Jad0paTOPHBIX M MPAKTUYECKUX pabOT SIBISETCS
PEKOMEHIOBaHHBIM, YUYUTENb JejaeT BHIOOp TpoBelneHHs Ta0OpaTOPHBIX Pa0OT M OMBITOB C YYETOM
WHJIMBHUIYAIBHBIX 0COOCHHOCTEHN 00yJaromnuXCsl.

COILEP KAHUE OBYYEHUA

10 KJIACC
Pa3znen 1. ®u3nka u MeTOAbI HAYYHOI O MO3HAHUS

®du3ukKa — HayKa o npupoje. HayuHbie MeTOIbI TO3HAHUS OKPYKAIOIIEro Mupa. Posib skciepuMenTa u
TEOPUHU B MPOLIECCE MTO3HAHUS TIPUPOIbL. DKCIEPUMEHT B (PU3UKE.

MogenupoBanue (GuU3MUECKHX SBJICHHN W TporeccoB. Hayunwie rumore3sl. Ousnyeckue 3aKOHBI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PHU3HUECKUX 3aKOHOB. [IpHIIMI COOTBETCTBUSI.

Ponp u mecro ¢usuku B GOPMUPOBAHUU COBPEMEHHOW HAay4yHOW KapTUHBI MHpA, B MPAKTHUYECKON
NeSITeNIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUHUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe aBrkeHHe. OTHOCHUTENBHOCTh MeEXaHW4ecKoro nBmwkeHus. Cucrema orcuéra.
Tpaekropus.

[lepemerienue, CKOpOCTh (CPeAHSsI CKOPOCTb, MTHOBEHHAs] CKOPOCThb) U YCKOPEHUE MaTepHUaIbHOM
TOYKH, UX MPOCKIIUU HA OCU CUCTEMbI KoopauHaT. Clo)KeHHne epeMEeIeHUI U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABMKEeHUE. ['paduku 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHUS, IIYyTH U MEePEMEIICHUS MaTepruaibHOU TOUKH OT BPEMEHHU.

CBoOoiHOE MajieHne. Y CKOpeHrne CBOOOHOTO MaIeHHUS.

KpuBosmHeiiHoe nBuxkeHue. J[BMKeHUE MaTEepUATbHOW TOYKH MO OKPYKHOCTH C MOCTOSIHHOM IO
MOJYIII0O CKOpPOCTBbIO. YTJOBasg CKOpPOCTh, JHHEHHas CKopocTh. llepmon u dyacrtoTa oOparieHwus.
LleHTpoCcTpeMHUTENIBHOE YCKOPEHHUE.

TexHuueckre ycTpoHuCTBa U MPAKTUYECKOE MPUMEHEHHUE: CIIUIOMETP, IBHXKEHHE CHAPSA0B, LIEMHBIE U
pPEMEHHBIE TIEpeIayn.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, HILTIOCTPAIUs KHHEMATHIECKUX XapaKTEPUCTUK TBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtonenue ABrKeHUs Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.



N3mepenue yckopeHHst CBOOOHOTO MaJIeHHUSL.

HanpaBiieHne ckopocTH MpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydyeHrne HepaBHOMEPHOTO JBUKEHUS C LIETIbIO ONPEAETICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEHUSI MEXY IMYTSAMHU, NPONAECHHBIMHU TEJIOM 3a MOCJIEI0BATEIbHBIE PaBHbBIE
MIPOMEXYTKHA BPEMEHH IIPU PABHOYCKOPEHHOM JIBIXKEHHUH C HAYaIbHOM CKOPOCTHIO, PAaBHOM HYITIO.

N3yuenune nBUKEHNs ApPUKaA B BA3KOU KHUJIKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnun otHOCcUTenbHOCTH ['anmnes. I1epseiii 3akoH HerotoHa. MHepruanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cyneprnosuiuu cui. Bropoii 3akon HeroToHa /11 MaTepraibHON TOYKH.
Tpernii 3akoH HproTOHA 1711 MaTEpUAIBHBIX TOYEK.

3akoH BceMupHOro Tarotenus. Cuma tsxectd. [lepBas kocMuueckas CKOPOCTb.

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

Tpenne. Bunpl Tpenus (moxos, ckoibxeHus, kaueHus). Cuna tpenusa. Cyxoe TpeHue. Cuna TpeHHs
CKOJIBXKEeHUsI U cuia TpeHus nokosi. Kosadduiment tpenus. Cuna cOMpOTUBIICHHS TIPU JBIKCHUU Tella B
AKUJKOCTH WM rase.

[TocTynarensHo€ ¥ BpaliaTreabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MoMeHT cuiibl OTHOCUTENBFHO OcH BpauieHus. [1nedo cuibl. Y cnoBus paBHOBecHs TBEPAOTO Tela.

TexHuueckne ycTpoNCTBAa W MPaKTUUYECKOE MPUMEHEHUE: MOAMIMUITHUKY, ABMKCHUE MCKYCCTBEHHBIX
CITYyTHHKOB.

Jlemoncmpayuu

SIBrieHne nHEepLUUH.

CpaBHeHHE Macc B3aUMOJICUCTBYIOIINUX TEJT.

Bropoii 3akon HeroToHa.

Nsmepenue cui.

CrnoxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepopMaIiu.

HeBecomocts. Bec Tena npu yCKOpEeHHOM NOABEME U TTaJICHHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBus paBHOBecHs TBEPIOTO Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue nBuxenust Opycka 1o HaKIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIKUX B MPYKUHE U PE3UHOBOM 00paslie, OT UX
nedopmauu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TeJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonwl coxpanenus 6 Mexanuke

Nmmynsc MaTepuanbHO# TOUKH (Tea), CUCTEMbl MaTepUalbHBIX TOUEK. VIMITyNbC CUITBI U U3MEHEHHE
HMITyJIbCa TeJla. 3aKOH COXpaHEHUs UMITyJibca. PeakTUBHOE JBUKEHUE.

Pabora cunpl. MOIIHOCTE CHJIBI.

Kunernueckas sHeprusi MarepuaibHOi ToUku. TeopeMa 00 N3MEHEHUU KHHETHYECKON SHEPTHH.

[TorentmaneHas oHeprus. [loTeHuuanbHas SHeEprusi ynopyro AeGOpMUPOBAHHOM  MPYKUHBI.
[ToTennmanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnManpHble U HEMOTEHIMATBHBIE CUJIbI. CBS3b paOOThl HEMOTEHIIMATBHBIX CHUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM YHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckre ycTpoWCTBa M MPAKTHYECKOE NMPUMEHEHUE: BOJIOMET, KOMEp, MPYKUHHBIA NMHCTOJET,
JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo1 mOTeHNIMATHHON PHEPTHUHN B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie padoomul

N3ydeHne abCOTIOTHO HEYIPYToTO yAapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasSTHHUKOB.



HccnenoBanue cBsA3M padOThl CUJIBI C M3MEHEHMEM MEXaHMYECKON SHEPruu Tejla Ha IpUMepe
pacTsLKEHUs pE3MHOBOIO KIYTa.

Pa3nen 3. MoaekysipHasi puznka ¥ TepMOIMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOT MeopUul

OCHOBHbBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOH TEOPUM U HX ONBITHOE 00OCHOBaHUE.
BpoynoBckoe nemwkenue. uddysusa. Xapakrep ABIKEHUS U B3aUMOJICHCTBHS YacTHI] BemlecTBa. Moaenn
CTPOCHUS T'a30B, KUAKOCTEH U TBEPIBIX TNl U OOBSICHEHHWE CBOICTB BEIIECTBA Ha OCHOBE ATUX MOJEIEH.
Macca u pazmepsl mosekyn. Kosmuectso Bemectsa. [locrosanas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana temneparyp Llenbcus.

Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU HAEATIbHOTO
ra3za. AOCOJIIOTHasI TeMIiepaTypa Kak Mepa cpelHeld KMHETUYECKO 3HEPIruu TEIIOBOTO JBM)KEHHUS YaCTHUIL
raza. lllxkana Temneparyp KenbBuna. ["a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akoH
Hanerona. Mzomporeccsl B HJ€aJbHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe
MIpe/ICTaBIeHNE U30IIPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckue ycTpoicTBa U MPaKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnpIThI, JOKa3bIBaIOIIME AMCKPETHOE CTPOEHHUE BEIEeCTBa, (poTorpaguu MoJIEKysl OpraHHYeCKHUX
COEIMHEHU M.

OnpIThl 10 AUPPY3UN KUIAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHIKCHHSL.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSL.

Mogenb, HUTFOCTPUPYIOLIAsk IPUPOTY JABJICHUS ra3a Ha CTEHKH COCY/a.

OnBITHL, HJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UICATBHOTO ra3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE HM3MEpeHHH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXy apaMeTPaMU COCTOSTHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnogvt mepmoounamuxu

Tepmoannamuueckasi cucremMa. BHYTpeHHsISI SHEpPTrusl TEPMOJMHAMUYECKON CHUCTEMBI U CIOCOOBI €&
n3MeHenus. KonndyecTBo TemoTsl U pabota. BHYTpeHHssI SHEprusi 0JJHOATOMHOTO MJICAIbHOTO raza. Bujibl
TEIUIONEPEelayu: TEIUIONMPOBOJIHOCTh, KOHBEKILMS, U3JIyd€HUE. YJIelIbHasg TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEmIOTHI pu Terionepesaye.

[Tonsitue 06 aguabatHoM mporiecce. [lepBriii 3aKkoH TepMoaUHAMUKH. [IpuMeHeHe mepBoro 3aKoHa
TEPMOJIMHAMUKH K u3omnpoueccam. ['paduyeckas unteprperanus padboTsl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPUPOIE.

TemoBbie MamuHel. [IpuHIUTIBL AeHiCTBUS TEIUIOBBIX MamuH. [IpeobpazoBaHus SHEPTUU B TETIOBBIX
MamunHax. Koadduuuent noneznoro nedctBus TemioBoi mamuHbl. [ukn KapHo u ero xoadduuuent
MOJIE3HOTO ACUCTBUSL. DKOJIOTUYECKUE MPOOIEMBbI TETNIOIHEPTETUKH.

Texnuueckue ycTpoOHCTBA U MPAKTHUECKOE IPUMEHEHHE: ABUTaTENIb BHYTPEHHET0 CropaHus, ObITOBOI
XOJIOAWIbHUK, KOHJUIIUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpEHHEH SHEpruu Teja MpPHU COBEPIICHUM PAaOOThI: BBIIET MPOOKU U3 OYTBUIKM MOJ
JeWCTBUEM CKATOTO BO3]lyXa, HarpeBaHue 3(hupa B JaTyHHOI TpyOKe MyTéM TpeHHs (BUACOAEMOHCTPALIHS).

V3MeHeHre BHYTpEHHEH sHEpruM (TeMIiepaTypbl) Tejla Mpu Terionepeaaye.

OmnbIT N0 agnabaTHOMY PacIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mojienu napoBoit TypOUHBI, IBUTaTellsi BHYTPEHHETO CrOPaHusl, pEaKTUBHOTO JIBUraTelsl.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul

N3mepenue yaenbHOM TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl



[TapooOpazoBanne u KoHAeHcanws. VcmapeHue W KumneHue. AOCOTIOTHAS U OTHOCUTENIbHAS
BJIQXKHOCTB Bo3ayxa. HachlmeHHblil nap. Y aenpHas TemioTta napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI
KUIIEHUS OT JIaBJICHUSL.

TBépmoe teno. Kpucrammmueckue u aMmopdHbie Tena. AHU30TPOIUS CBOWCTB KpUCTAILIOB. JKujakue
kpuctaybsl. CoBpeMeHHble Marepuainsl. [lnaBneHue m kpucrammszauus. YaenabHas TEIUIOTA IUIABJICHHUS.
Cybnmumarus.

VYpaBHeHHE TEIUIOBOTO OajiaHca.

TexHuueckue ycTpoilcTBa M NPAKTUYECKOE NPUMEHEHHUE: TMI'POMETP U ICUXPOMETpP, KaJOpUMETP,
TEXHOJIOTUU MOJIY4YE€HUs COBPEMEHHBIX MAaTEPUAJIOB, B TOM YMCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1APOB.

Kunenue npu NOHW>KEHHOM JaBJICHUMU.

Crioco0bl U3MEPEHUS BIAKHOCTH.

Habmronenue HarpeBaHus U MJIaBiI€HMs KPUCTAIIIMUYECKOTO BELIECTBA.

JleMOHCTpaIus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 0OTHOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Paznea 4. DuexkTpoanHammuka

Tema 1. Dnekmpocmamuka

OnekTpusanus Teln. OJEKTpUYecKHi 3apsn. JlBa Buaa snekTpudeckux 3apsaoB. IIpoBoaHukw,
JTUDJIEKTPUKHU U TOJTYIPOBOJHUKHU. 3aKOH COXPAaHEHUS AJIEKTPHUUECKOT0 3apsiia.

B3anmopericteue 3apsaaoB. 3akoH KynoHa. ToYedHBIN 3JEKTPUYECKUAN 3apsj. DJIEKTPUUECKOE MOJIE.
HamnpsbxkéHHOCTh  2ekTpuueckoro mnois. [IpuHuun cyneprno3uuuy  3JIeKTpUYecKUX mosei. JInHum
HaIpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun snexkrpocratmdeckoro mois. [lorennuan. Pasnoctes moteHiumanos. [IpoBogHuku u
JTURJIEKTPUKH B AJIEKTPOCTATUYECKOM MoJje. J(uanekTpudeckas IpOHUIIAEMOCTb.

DnekTpoéMKoCcTh. KoHzieHcaTop. DNEKTPOEMKOCTh TJIOCKOTO KOHAEHCATOpa. JHEPrus 3apsHKEHHOTO
KOHJIEHCATopa.

TexHuueckne  ycTpoWcTBAa M NPAKTHUYECKOE  NPHUMEHEHHE:  AJIEKTPOCKOMN,  AIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE 3JIEKTPONpUOOpPOB, KOHJIEHCATOP, KOMHUPOBAJIbHBIN armapar,
CTPYUHBII IPUHTED.

Jlemoncmpayuu

YCTpolCTBO M MPUHIUIT ICUCTBUS SJIEKTPOMETPA.

B3anMopelicTBre Ha3IEKTPU30BAHHBIX TEJl.

DIIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DneKTpocTaTU4ecKas 3aliuTa.

JIMBIIEKTPUKH B 3JEKTPOCTATHYECKOM II0JI€.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOLIAAU IUJIACTHH, PACCTOSHUS MEXKIY
HUMHU U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuynvix cpeoax

DNEeKTpUYECKU TOK. YCIIOBUS CYIIECTBOBAHMS 3IEKTPUUYECKOTrO ToKa. Mctounuku Toka. Cuia Toka.
[TocTOosIHHBIN TOK.

Hamnpsixenue. 3akon Oma 11 ydacTka 1enu.

DNEeKTpUYECKOE COMPOTUBJIEHUE. YIEIbHOE CONpOTUBIEHME BemiectBa. IlocienoBarenbHoe,
napajuieJIbHO€, CMEIIAHHOE COEAMHEHUE MPOBOHUKOB.

PaGora anexrpudeckoro Toka. 3akoH J[xoyns—Jlenna. MoImHOCTh 3JEKTPUUYECKOTO TOKA.

DNEeKTPOABMKYIAsl CUJIa U BHYTPEHHEE COINPOTHUBIICHHE MCTOYHUKA TOKA. 3aKkOH OMa i MOJHOU
(3aMKHYyTOI) 2nekTprueckoi renu. KopoTkoe 3aMbIkaHue.



ONeKTpOHHAs NPOBOJAUMOCTb TBEPABIX METAJUIOB. 3aBUCHUMOCTb COINPOTHUBIIEHUS METAUIOB OT
Temneparypbl. CBEpXIpPOBOAUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX IIyYKOB.

[TonynpoBoanuku. CoOCTBEHHass U IpUMECHas IPOBOAMMOCTB IOJIYIIPOBOJHUKOB. CBolicTBa p—N-
nepexojia. [lomyrmpoBoJHUKOBBIE TPHOOPHI.

DneKTpUUYeCKUil TOK B pacTBOpax M pacIulaBax NIEKTPOJIUTOB. DJIEKTPOIUTHYECKAsS JAUCCOLUALIMSL.
DIEKTPOIH3.

OnexTpuyeckuil TOK B razax. CaMOCTOSITENIbHBIN U HeCaMOCTOSTENbHBIN pa3zpsaa. Moisnus. [lnazma.

Texnuueckue ycTpolWcTBa M MPAKTUYECKOE IMPHUMEHEHHUE: aMIIepMETp, BOJIBTMETP, peocTar,
HUCTOYHUKUA TOKA, DJIEKTPOHArpeBaTelbHbIE IPUOOPHI, 3IEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
CONPOTHUBJICHUS, BAKYyMHBIH JHOJ, TEPMHCTOPHl W (HOTOPE3UCTOPHI, IOIYIIPOBOAHUKOBBIA MO,
raJibBaHHKa.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANPSHKEHUSL.

3aBUCUMOCTb CONPOTHUBIICHUS LWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IJIOUIAJAM MONEPEYHOTO
CeUeHHUs U MaTepuaa.

CMeniaHHO€ cOeTMHEHUE POBOTHUKOB.

[Ipsimoe m3MepeHue AIeKTpoABHXKYIIEH cuiibl. KopoTkoe 3aMblkaHKE rajJbBaHUYECKOIO 3JIEMEHTa U
OIIEHKAa BHYTPEHHET0 CONPOTUBIICHHUSL.

3aBUCUMOCTb CONPOTUBIIEHUS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOIUMOCTB AIIEKTPOJIUTOB.

HckpoBoii pa3psil ¥ IpOBOJUMOCTh BO3yXa.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMeIaHHOro COEJMHEHUS PE3UCTOPOB.

W3MepeHne >1eKTpoABHKYILEH CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO COIPOTHUBIICHHUS.

Hab6nronenue anexkrponusa.

Me:knpeaMeTHbIe CBSI3H

N3yuenune xypca ¢puzuku 6a3oBoro ypoBHs B 10 Kmacce OCymIeCTBISETCS ¢ yYETOM COJEPIKATEIbHBIX
MEXIIPEIMETHBIX CBS3EH C KypcaMi MaTeMaTHKH, OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsamus, CBA3aHHBIE C HM3YYEHHEM METOJOB HAy4YHOrO IO3HAHUSA: SIBJICHUE,
Hay4HbIil (akr, runoresa, ¢usznyeckas BeIWYMHA, 3aKOH, TeOopus, HaOIIOlEeHHe, HKCIIEPHUMEHT,
MO/IETIUPOBAHUE, MOJIEJIb, U3MEPEHHE.

Mamemamuxa: pelieHue CHUCTEMbl YypaBHEHUH, HuHeHHas ¢yHKuus, napabosa, runepboia, uX
rpaduKu U CBOICTBA, TPUTOHOMETpUUYECKHE (YHKLUU: CUHYC, KOCHUHYC, TAaHI'€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO, BEKTOPBI M UX IPOEKLUU Ha OCHU KOOPIUHAT, CJIOKEHHE BEKTOPOB.

Buonoeusn: Mexanndeckoe IBM)KEHHE B KMBOM mpupoze, IUPQy3us, ocMOC, TEMI000MEH >KHUBBIX
OpraHu3MoB (BUbI TEIJIONEPEaayH, TEIJIOBOE PAaBHOBECHUE), IICKTPUUECKUE SIBICHUS B )KUBOM MpUpOJIE.

Xumus: TUCKpPETHOE CTPOCHHE BEIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBAa, MOJSpHAas
Macca, TEIUIOBbIe CBONCTBA TBEPHABIX TEJ, JKUAKOCTEH M Ta30B, AJIEKTPUYECKHE CBOMCTBA METaJIIOB,
JIEKTPOIMTUYECKAs UCCOLMALNS, FaJIbBAaHHUKA.

l'eozpacghus: BnaxxHOCTh BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: ipeoOpazoBaHUE JABWKEHUH C UCIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B TEXHUKE,
MOJIIIMITHUKY, HCHOJb30BAHUE 3aKOHA COXPAHEHUS MMITyJbca B TeXHHMKE (pakera, BOJOMET M Jpyrue),
JIBUraTellb BHYTPEHHET0 CropaHus, mapoBas TypOuHa, ObITOBOM XOJIOJMWIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH
MIOJIyYEHUSI COBPEMEHHBIX MAaTepuajoB, B TOM 4YHCIE HAHOMATEpUAlIOB, M HAHOTEXHOJOIHH,
ANIEKTPOCTaTUYECKas  3alluTa, 3a3eMJIEHHE  3JIEKTPONpHOOpOB,  KCEPOKC, CTPYHHBIH  HIpPUHTEP,
3JIeKTpOHArpeBaresbHble PUOOPHI, TEKTPOOCBETUTENbHbBIE TPUOOPHI, FaIbBAHUKA.

11 KJIACC

Pasnen 4. DiiekTpoanHaMuKa
Tema 3. Maznummnoe none. IneKmpomacHumMHAaA UHOYKUUA



[TocrosiHHpIE MarHuThl. B3anMonaelcTBHE TIOCTOSIHHBIX MAarHUTOB. MarnutHoe mnoJie. Bekrop
MarHUTHOM WHAYKUMH. [IpMHIMI Cyneprno3uuuy MarHUTHBIX Mojed. JIMHMM MarHUTHOW WHIYKIUU.
KapTuna nuHMI1 MarHUTHOM MHYKLIMH TIOJISI TOCTOSIHHBIX MAarHUTOB.

MarsuTtHOE MOJ€ MPOBOJAHMKA C TOKOM. KapTuHa JIMHMM MHIAYKIUMU MarHUTHOIO IIOJISL JUIMHHOTO
IPSIMOTO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KAaTyIIKM ¢ TokoM. OmnelT Opcrena.
B3anmMoeiictBre NPpOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ MoAylbp M HampaicHHe. [[BHkeHHE 3apsDKEHHON 4YacTUIBl B OJHOPOJHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

SIBneHue 3aeKTpOMarHUTHON MHAYKIMH. [I0TOK BekTOpa MarHMTHOW MHIYKLIMU. DJIEKTPOABUXKYIIAs
CWJIa MHAYKLNU. 3aKOH 3JIEKTPOMarHuTHOM nHaykuuu Papanes.

BuxpeBoe snexktpuyeckoe mose. DNEKTPOABWKYIIAS CUIa MHAYKIMHU B IPOBOJHUKE, JBHKYIIEMCS
IIOCTYIIATEIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTuBHOCTD. SIBIEHNE CAMOMHAYKIMHU. DIEKTPOABIKYIIAS CHIIa CAMOMHTYKIIHH.

DHeprus MarHUTHOTO TOJISl KATYLIKU C TOKOM.

DNeKTpOMarHuTHOE TOJIE.

TexHnueckre ycTpoMCTBA M NPAKTUYECKOE NPUMEHEHUE: MOCTOSHHBIE MArHWTHI, JIEKTPOMATHUTHI,
AJIEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE EKTPOHHOIO ITy4Ka MarHUTHBIM T10JIEM.

JIMHUY WHIYKITUA MarHUTHOTO TIOJIS.

B3anMopelicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HerictBue cuiibl JIopeHI1a Ha HOHBI JIEKTPOJIUTA.

SIBIIeHME AIEKTPOMArHUTHOW UHAYKIIUH.

[IpaBuio Jlenna.

3aBUCHMOCTD IEKTPOABMXKYIEH CHIIBI MHAYKIIMHM OT CKOPOCTH U3MEHEHHNSI MATHUTHOTO MTOTOKA.

SIBrieHMEe CaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHne MarHuTHOTO MOJIsL KaTYIIKU ¢ TOKOM.

WccnenoBanue AeCTBUS MOCTOSIHHOIO MAarHWTa HAa PaMKY C TOKOM.

HccnenoBanue sBJIEHUS 31€KTPOMArHUTHOM UHIYKIIMH.

Pa3znea 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHuUmHbsle Koe0anus

KonebarenpHas cuctema. CBOOOIHBIE MEXaHMUYECKHE KoJieOaHUsA. ['apMOHHMUYECKHE KoJieOaHUsI.
[lepuon, wacrora, amrmiutyaa u ¢asa konebanuil. [IpykuHHBIH MasTHHUK. MaTemMaTHueCKUl MasTHUK.
YpaBHEeHHE rapMOHHYECKUX KoJieOaHul. [IpeBpalenrne sHepTuy Py FapMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit koHTYp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJIEOAHUS B HJICATHHOM KoJIeOaTeIbHOM
KOHType. AHAaJIorus MeXIy MEXaHWYECKUMHU U AJIEKTPOMArHUTHeIMH Kojebanusmu. @opmyna TomcoHa.
3aKoH COXpaHEeHHsI SHEPTUU B UACATHLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxarIIUX KoJieOaHMIX. BeIHYXIeHHbIE MexaHHueckue Kojebanus. PezoHaHc.
BrinyKIeHHbBIE 2TIEKTPOMAarHUTHBIE KOJIeOaHMSI.

[lepemennbiii  Tok. CHHyCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTP TEPEMEHHOIO  TOKa.
AMIITUTYIHOE U JEHCTBYIONIEE 3HAUYEHUE CUJIbI TOKA U HAIIPSHKEHUSL.

Tpanchopmarop. [IpousBoacTBO, mepeaaya U MOTpedIeHNE FNEKTPUIECKON IHEPTHU. DKOIOTUY €CKHE
PUCKH TpPU MPOU3BOJICTBE 3JIEKTPO3HEpruu. KynbTypa HMCMOJB30BaHUSl AJIEKTPOIHEPTUH B MOBCEIHEBHOM
JKU3HU.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: JJIEKTPUYECKUN 3BOHOK, T'E€HEpaTop
IIEPEMEHHOTO TOKA, JIMHUU AJIEKTPOIIepeIay.

Jlemoncmpayuu



HccnenoBanue mapaMeTpoB KoJieOaTeIbHON cHCTeMBbI (IPY>KMHHBIN WM MAaTEMAaTUYECKUN MAsITHHK).

Habmoienue 3aTyxarommx KoJIeOaHmii.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUA.

Habmonenue pe3onanca.

CB00OOIHBIE ANIEKTPOMArHUTHBIE KOJICOAHMS.

OcuuiorpaMmel (3aBUCUMOCTH CHJIBI TOKA U HAMpPSKEHUST OT BPEMEHM) JUISl 3JIEKTPOMArHUTHBIX
KOJICOaHHH.

Pe3onanc mnpu mocienoBaTEIbHOM  COCOUHEHUM PE3UCTOpPA, KATYIIKH HWHAYKTUBHOCTH U
KOHJIEHCATOPA.

Mogenb TUHUAM 3IEKTPOIepeaun.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH MEpUOAA MAJIBIX KOJEOaHUM Tpy3a HAa HUTH OT JUIMHBI HUTH M MAacChl
rpysa.

UccnenoBanue mnepeMeHHOr0 TOKa B IEMM U3 IMOCJIENOBATENILHO COEIMHEHHBIX KOHJICHCATOpa,
KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUmMHbLE 0IHbL

MexaHnuveckue BOJIHBI, YCIIOBHS pacrpocTpanenus. [lepuoa. CKOpPOCTh paclpoCTpaHEHHs] W JIJIMHA
BoJiHBL. [lomiepeunsie U PO 10JIbHBIE BOTHBL. IHTEepdepeHiusa u Audpaxiiyus MeXaHUIeCKUX BOJTH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNeKTPOMarHUTHBIE BOJHBI. Y CIIOBHS U3JIYYCHHS DJIEKTPOMAarHUTHBIX BOJIH. B3amMHass opueHTanus
BekTopoB E, B, V B  anexktpomaruutHOW BosiHEe. (CBOWMCTBA DJIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE,
npenoMIIeHre, oJisipusanus, rudpakius, uaTeppeperus. CKOpoCTh AIEKTPOMArHUTHBIX BOJTH.

[Ikaa sneKTpoMarHuTHBHIX BOJIH. [I[puMeHEeHNEe 27IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpunIMIIBI paaAnOCBA3U U TeneBuAeHUA. Paaronokanmsi.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOIIEH CPEIbI.

TexHuueckue yCTpOWCTBA W IPAKTUYECKOE IMPHUMEHEHHE:  MY3bIKAJIbHbIE  HMHCTPYMEHTHI,
YIbTPa3BYKOBAsl MAarHOCTMKAa B TEXHUKE M MEIULMHE, panap, paguoNpUEMHHK, TEJIEBU30D, AaHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoOCTPAHEHUE TIOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomeecs Teno kak HICTOYHUK 3BYyKa.

Habmonenue orpaxkeHus U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHunu u Juppakiiii MEXaHUUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmtonenue cBsizu rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIUTYAON U YaCTOTOM KOJIeOaHUIH.

HccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpPaKEHUE, NPEIIOMIICHUE, NOJIIpU3anus,
mudpakius, HHTepQepeHIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonnHeiiHoe pacnpocTpaHEeHUE CBeTa B OAHOPOAHOM cpene. JIyd cBera.
To4euHbIil ICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300paxeHuii B MI0CKOM 3epKaje.

[Ipenomienue cBeta. 3aKOHBI MpenoMIIeHUs! cBeTa. AOCOIIIOTHBIN MMoKazaresb npenomiienus. [loaHoe
BHYTpEeHHee oTpaxkeHue. [IpenenbHblil yroJ noaHOro BHyTPEHHETO OTPaKeHHUS.

Hucnepcus ceeta. CnoxHbIi cocTaB 6eoro ceera. LBer.

Cobuparoniue u pacceuBaronue TuH3bI. ToHkas nuH3a. POKYCHOE PAacCTOSHUE U ONTHYECKas cuja
TOHKOM nuH3bL. [locTpoeHne nM300paxeHuil B cOOMPAIOMIMX M pacCeHBAIOMINX JTUH3aX. DopMyna TOHKOH
JIMH3BL. Y BEIMYEHUE, 1aBa€MOE JIMH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKH.

BonnoBas ontuka. Unrepdepenuus cBera. KorepeHTHble HCTOYHUKH. YCIOBUS HaOMIOICHUS
MakCUMYMOB ¥ MHHUMYMOB B HHTEP(GEPEHIIMOHHOW KapTHHE OT JBYX CHH(}A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuust cBera. JudpakuuoHHas pemérka. YcloBue HAOMIOACHHS TJIaBHBIX MaKCUMYMOB IIPHU
MaJeHU MOHOXPOMATHYECKOTO CBeTa Ha TU(PPAKITMOHHYIO PEIIETKY.

[Honspu3zanus ceera.



Texuuueckne ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: OYKH, JIyna, (oToanmapar, MpoeKIHOHHBINA
ammapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTUKA, TU(PPAKINOHHAS PEHIETKA, TIOJISIPOU/.

Jlemoncmpayuu

[IpsimosimHEHOE pacpocTpaHEHHE, OTPAXKEHUE U MperoMiIeHre cBeTa. OnTuueckue npuOopsl.

[TonHoe BHyTpeHHEe oTpaxeHue. MoJienb CBETOBOA.

HccnenoBanue cBOMCTB M300payKEHH B JIMH3AX.

Mopenn MUKpOCKOTIA, TEJIECKOIIA.

Habmonenne naTepdepeHm cBera.

Hab6monenue nudpakiuu ceera.

Habmonenue nucniepcun cBera.

[TonyueHue cnekTpa ¢ HOMOIIbIO IPU3MBI.

[Tomy4yenue criekTpa ¢ TOMOIIBIO AU(PPAKITHOHHON PEIIETKH.

Habmronenue nonsipusanum cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomul

N3mepenue nokaszaTesis NpeaoMIIEHUs CTEKIIA.

HccnenoBanue cBOWCTB N300pakeHU B JTMH3aX.

HaGnronenue aucnepcun cera.

Paznea 6. OcHOBBI celIHAJIBLHOM TEOPUH OTHOCUTEIbHOCTH

I'panunbl  NPUMEHMMOCTH  KJIIACCMYECKOM  MeXaHWkKW. [locTymarel  cnenualibHOM — TEOpUU
OTHOCHTEIILHOCTH: WHBAPUAHTHOCTH MOIYJSl CKOPOCTH CBETa B BaKyyMe, MPHUHIUAN OTHOCHTEIHLHOCTH
DUHIITENWHA.

OTHOCHUTENHHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAIIICHNE JUTHHBI.

DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs3b MacChl C SHEPTrUEH U UMITYJILCOM PESITUBUCTCKOM YaCTUIIbI. DHEPIUs TOKOSI.

Pa3znen 7. KBantoBas pusuka

Tema 1. dnemenmol KGAHMO0B0OU ONMUKU

®otonbl. opmyna [Tnanka cBsi3u SHEpTHH POTOHA C €T0 YACTOTON. DHEPTHS K UMITYJIBC (OTOHA.

OtkpeiTne u wucciaegaoanue ¢ororddekra. Onbitel A. I'. CtoseroBa. 3akonHsl ¢doTodrdhdexTa.
VYpasuenue DitHmreitHa 1 Gotodddekra. «KpacHas rpanuna» Gorodddekra.

JaBieaune cBeta. Onbitel I1. H. JIeOGenena.

XHUMHYECKOE JIECTBUE CBETA.

Texuuueckue ycTpoilcTBa M MpakTHYECKOe MpUMEHEHHE: (OTORIEMEHT, (HOTONATUYUK, COJTHEYHAs
Oarapesi, CBETOUO/I.

Jlemoncmpayuu

@013 eKT Ha YCTAaHOBKE C LIMHKOBO MJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOINOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmneiThl Pezepdopaa mo paccestauro o -yactuil. [ImanerapHas Mojens aroma.
[Toctynatel bopa. U3nyuenue u norsiouieHre GOTOHOB MPHU MEpEXoje aToMa ¢ OJHOTO YPOBHS SHEPrUU Ha
npyroii. Buasl criektpoB. CriekTp ypOBHEH 3HEPTrUu aToMa BOJI0PO/Ia.

BonnoBsble cBolicTBa yactuil. Bosnel ne bpoiinsa. KopryckynsipHO-BOJIHOBOH {yaan3M.

CHOHTaHHOE U BBIHYXJEHHOE U3ITyYEHHE.

Texnudeckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: CIEKTPAIbHBIM aHanu3 (CIEeKTPOCKOII),
Ja3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa.

Ornpeznenenue JUIMHBI BOJIHBI Jla3epa.

Habmronenne muHeHYaThIX CIIEKTPOB M3ITYyUCHUS.



Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

Habmroienue TMHEHYaToro CeKTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, J10Ka3bIBAIOIUE CIIOKHOCTb CTpOoeHUs sjpa. OTKpbITHE pagMOaKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHWio cocTaBa paaMOaKTUBHOTO u3nmydeHus. CBoiicTBa ambda-, Oera-, ramma-
u3NyyeHus. BiusHue paanoakTUBHOCTH Ha )KMBbIE OPraHU3MBI.

OTtkpeiTHe TpoTOHA M HeiTpoHa. Hykinonnas moxpens sigpa [eitsenOepra—lBanenko. 3apsn spa.
Maccosoe uucio sapa. M3otomsl.

Anbda-pacnian. DIEKTPOHHBIH W  TO3UTPOHHBIM  Oera-pacman. [amMmMma-u3iaydeHue. 3aKoH
PaZvoaKTUBHOTO pacmaja.

DHeprusi CBSA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JleekT Macchl sapa.

SAnepHbie peakuuu. Jlenenre U CUHTE3 SAEP.

SAnepusiii peakrop. TepmosiaepHblii cuHTe3. [IpoOneMbl M NEPCHEKTUBBI SACPHOM HHEPIETHUKH.
DKOJIOTUYECKHE aCHEKTHI SIIEPHON IHEPTETUKHU.

OnemeHTapHble yacTUllbl. OTKPHITHE MO3UTPOHA.

MeTo 1l HaONIOIEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHL.

®dyHaaMeHTaabHble B3auMoieiicTBus. EqMHCTBO pu3nueckoi KapTHHBI MHpa.

TexHnueckre yCTpOMCTBA M IMPAKTHYECKOE INPUMEHEHHE: JO3MMETp, Kamepa BuibCoHa, saepHbIN
peakTop, aToMHasi 6om0a.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U aCTPOPUUKHU

Ortansl pa3BUTHs acTpoHOMUM. [IprKiTaHOE 1 MUPOBO33PEHUYECKOE 3HAUYEHNE ACTPOHOMUH.

Bun 38€3anoro He6a. Co3Be3ausi, spKue 3BE3/bl, IIAHETHI, UX BUAUMOE JABHKEHUE.

Conneynas cucrema.

Counnne. ConneuHas akTUBHOCTh. Mcrounumk sHeprun ConHua M 3BE31. 3BE3ABI, UX OCHOBHBIC
XapakTepUCTUKHU.  JlmarpamMma  «CHEKTpaJbHBIM  KJAacC  —  CBETUMOCTb».  3BE31bl  TJIaBHOU
MOCJIE0BATEIBHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTb» sl 3BE3] TJIaBHOM IOCJIEA0BATEIBHOCTH.
Buyrpennee ctpoenue 3B€31. COBpeMEHHBIE MPEACTABICHUS O IMPOUCXOXKJIEHUU U 3Bomounu ConHua U
3BE3. DTalbl )KU3HHU 3BE3 .

Mineunsiit [1yts — Hama 'anaktuka. [lonoxenue u nemxenue ConHua B ['anaktuke. THUIbI TalakTHK.
Pannoranaktuku u kBazapel. UEpHbIE ObIPHI B siApax rajJakTHK.

Bcenennas. Pacmmpenune Bcenennoit. 3akon Xa0606ma. PazGeranme ramaktuk. Teopust bombioro
B3pbIBa. PeIMKTOBOE H3IIyueHHE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie npoOieMbl aCTpPOHOMUHU.

Yuenuueckue nabnooernus

Habnionenuss HEBOOPY)KEHHBIM TJ1a30M C HCMHOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIOKEHUNA s
oTpe/ieNieHus] TMOJOXKEHUSI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MOJIyIIapusi ¥ sIPKUE 3BE3/IBI.

Habmonenus B Teneckon Jlynsl, mianer, Mneunoro Ilyrtu.

O0o0marniee noBTOPEHUE

Ponb pu3MKKM 1 aCTPOHOMUU B SKOHOMUYECKOM, TEXHOJIOTHYECKOH, COIMaIbHON U ATUYECKOH cdepax
NEeSITENFHOCTH YeNIOBEKa, POJib U MECTO ()M3MKH U aCTPOHOMHH B COBPEMEHHOW Hay4yHOW KapTHUHE MUpa,
poib (usznyeckoi Teopurm B (QOPMHUPOBAHUM TNPEACTaBICHUH O (U3NYECKOH KapTHHE MHpa, MECTO
¢buznueckoil KapTHUHBI MHpa B OOIIEM pSAIy COBPEMEHHBIX E€CTECTBEHHO-HAyYHBIX MPEICTaBICHUI O
IIPUPOJIE.

MexnpeamerHblie CBA3U

Nzyuenne kypca ¢puzuku 6a30Boro ypoBHs B 11 Kilacce oCyIIECTBISIETCS ¢ YUETOM COJIepKaTEIbHbBIX
MEXIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.



MeosicnpeOmemnuvle nowsimusi, CBSI3aHHBICE C HM3YYCHHEM METOJOB HAYYHOTO IIO3HAHUS: SIBIICHUE,
Hay4yHbld (akt, THMOTEe3a, (QU3NYECKas BEIWYMHA, 3aKOH, TEOpHUs, HAOIIOJCHNEe, JKCIICPUMEHT,
MOJIEJIMPOBAHUE, MOJICIIb, H3MEPECHHUE.

Mamemamuxa: pelieHUE CUCTEMBbI YPaBHCHHM, TPUTOHOMETPUYECKUE (PYHKIMU: CUHYC, KOCHHYC,
TAHIE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPhl M MX MPOEKIMH Ha OCH
KOOpJIMHAT, CIIO)KEHUE BEKTOPOB, MPOW3BOJHBIE JIIEMEHTApHBIX (DYHKIUH, TpHU3HAKU TOI00us
TPEYroJLHUKOB, ONPEICIICHHE TIONIAIN TUIOCKUX GUryp U 0o0bhEMa Ted.

buonoeus: snexrpudeckue siIBJICHUS B )KUBOW MPUPOJIE, KoJieOaTeIbHbIC ABUKEHUS B dKUBOW MPUPOJIE,
ONITHYECKHUE SIBJICHUS B )KUBOU MIPUPOJIE, NICUCTBUE PAIMALIUM HA KUBBIE OPTraHU3MBI.

Xumus: CTpoO€HHE aTOMOB W MOJIEKYJ, KpPUCTAJIMYECKas CTPYKTypa TBEPABIX TeJ, MEXaHU3MBbI
00pa30BaHus KPUCTAIUIMYECKON PEHIETKHY, CTIEKTPAIbHBIN aHAIN3.

l'eoepaghus: MarHUTHBIEC TIOTIOCA 3€MJTH, 3aJI6KHW MAarHUTHBIX Py, POTOChEMKA 36MHOM TIOBEPXHO CTH,
MIPEACKA3aHNE 3EMIIETPSICEHUN.

Texnonocusi: TMHAKA ~ BJIEKTPOIIEpEay, TEHEpATOop  IMEPEMEHHOT0  TOKa,  AJIEKTPOJBUTATEIb,
WHJIYKIIMOHHAs TIeYb, Pajiap, paauoNpuéMHUK, TEIEBU30p, aHTeHHA, TeiedoH, CBY-neub, mpoeKIMOHHBIN
amnmapar, BOJIOKOHHAsi ONITHKA, COJIHEUHas OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenne ydeOHOTO mpeamera «Du3mka» Ha YpPOBHE cpeaHero oOmiero oOpa3oBanHus (0a30BBIA
YPOBEHB) JOJDKHO OOCCIEUYHTh AOCTIKEHHE CIIEAYIONIMX JMYHOCTHBIX, METAIPEAMETHBIX M MPEIMETHBIX
o0pa3oBaTeNIbHBIX PE3yIbTATOB.

JIMMHOCTHBIE PE3YJIbTATbBI

JIMuHOCTHBIE PE3yJIbTaThl OCBOCHUS ydeOHOTO Tpeamera «DU3nKa» JOJDKHBI OTPaXaTh TOTOBHOCTh U
CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS CHOPMHPOBAHHOW BHYTPCHHEH MO3WIMEH JTHMYHOCTH,
CHCTEMOW IIEHHOCTHBIX OpHWEHTAllMi, TO3UTHBHBIX BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOIIUX
TPAaIUIIMOHHBIM IICHHOCTSIM POCCHHCKOTO OOIINEeCcTBa, pACIIMPEHUE J>KU3HEHHOTO OIBbITa M ONbITa
JESTEIBHOCTH B TPOIIECCE peai3allid OCHOBHBIX HAIPaBJICHUI BOCIUTATEIBHON IEATEIBHOCTH, B TOM
YHCJIC B YaCTH:

1) rpaxaaHcKoro BOCIHHTAHHS:

Cc(OPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUN 00YYaIONIerocsi Kak akKTHBHOTO M OTBETCTBEHHOTO WJICHA
POCCUICKOTO 00IIIecTBa;

MPHUHATUE TPATUIIMOHHBIX O0IICYEIIOBEUECKUX TYMAHUCTHIECKUX U JIEMOKPATHYCCKUX [IECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIILHOCTh B MHTEpEcaxX rPakKIaHCKOTO OOIIECTBa, Y9acTBOBATH B
CaMOYyIpaBJIieHHH B 00pa30BaTeIbHOM OpraHU3aIluH;

YMEHHUE B3aUMOJICHCTBOBATh C COIMAIBHBIMU HHCTHUTYTaMH B COOTBETCTBUHM C WX (QYHKIUSAMHU U
Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM NIESTEIHHOCTH,

2) NaTPHOTHYECKOr0 BOCIIUTAHMS:

C(OPMHUPOBAHHOCTH POCCUHUCKOM I'PaKTAaHCKOW MICHTHYHOCTH, TAaTPUOTU3MA,;

[IEHHOCTHOE OTHOIICHUE K TOCYIapCTBEHHBIM CHMBOJIAM, JIOCTHKCHUSM DPOCCHUCKUX YUYEHBIX B
obnactu pU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS;

CMOCOOHOCTh OICHMBATh CHUTYAllMI0O W TIPUHUMATh OCO3HAHHBIC pEIICHUS, OPUEHTHPYICh Ha
MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIC B JICITEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWYMBOTO OYAYILETO;

4) 3cTeTHYECKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOUYAsi 3CTETHKY HAYYHOTO TBOPUYECTBA, MPUCYINET0 (PU3UICCKOM
HayKe;

5) Tpy0BOT0 BOCIUTAHUS:



MHTEpEC K pa3iIu4HbIM chepaM TpoPecCHOHATBHON NESITETbHOCTH, B TOM 4YHCJIE CBS3aHHBIM C
(GU3MKOW W TEXHUKOW, YMEHHE COBEpINaTh OCO3HAHHBIA BBIOOp Oymymiei mpodeccuu W pearn30BHIBATH
COOCTBEHHBIC KH3HCHHBIC TUIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO M caMO00pa30BaHUIO B 00JacTH (U3UKU HA MPOTSHKEHUH
BCEH JKU3HU,

6) IKOJIOTHYECKOT0 BOCTIUTAHHUS:

C(OPMHUPOBAHHOCTH IKOJOTHMUYECKOW KYJIbTYpPbI, OCO3HAHHE TJI00AIBHOTO XapaKTepa IKOJIOTUYECKUX
pooeM;

IJIAHUPOBAHUE W OCYLIECTBJICHUE JEHCTBUM B OKPYXKAIOWIEH Cpelle Ha OCHOBE 3HAHUS LIeJIeh
YCTOMYMBOTO pa3BUTHSI YEIIOBEUECTBA,

pacumpeHue OmbITa JesITeIbHOCTH YKOJOTHIECKOW HANPaBICHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUN
no ¢usuke;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTE  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  pa3BUTHS
(buznuecKkoil HayKu;

OCO3HAaHHWE IIEHHOCTH HAyYHOW JEATETBHOCTH, TOTOBHOCTh B TIpOIIECCE U3YYCHUS (PHU3UKH
OCYIIECTBIISITH MIPOEKTHYIO U UCCIIETOBATENBCKYIO JIEITEIHHOCTh HHANBHIYAIEHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDBI

IMo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIe JeHCTBHUS
ba3oBble joruyeckue a1eicTBUsA:

CaMOCTOSITEBHO (DOPMYITHUPOBATH M aKTyaTU3HPOBATH MPOOJIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;

OTIPENIETIATH 1EH ACITeIbHOCTH, 3371aBaTh MMapaMeTPhl U KPUTEPUHU UX JTOCTIKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHNS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSIX;

paszpabaThiBaTh IUIAH peEHIeHHs NpoOJeMbl C Y4E€TOM aHaliM3a HMEIOLIUXCS MAaTepHalIbHBIX U
HEMaTepUaJIbHBIX PECYPCOB,;

BHOCUTh KOPPEKTUBBI B JAEATEIbHOCTb, OLICHMBATH COOTBETCTBUE PE3YJIbTATOB IIEJSIM, OLIEHUBATH
PHUCKHU MOCEACTBUN NESTENbHOCTH;

KOOPJIMHUPOBATH U BHINIOJHATH pabOTy B YCIOBUSX PEAIbHOTO, BUPTYaIbHOTO U KOMOMHHUPOBAHHOTO
B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MTPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciienoBarebCcKHe 1eiCTBUA

BIIIETh HAYYHOI TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOJaMU (PU3HUECKOM HAYKU;

BIIQJIETh HAaBBIKAMHM Y4e€OHO-HCCIIEI0BATEIBCKOM M MPOEKTHOW NEATEIBHOCTH B 00JacTH (U3MKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIbHOMY IMOHMCKY METOJOB peuieHHs 3anad (pu3nueckoro
CoJIepKaHusl, IPUMEHEHUIO Pa3InYHbIX METOJ0B MO3HAHMUS;

BIIAJ€Th BHJAMHU JACATEIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHHUS, €ro HHTEpIpeTaIuH,
peoOpa30BaHUIO U MIPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX CUTYalUsIX, B TOM YHUCJIE MPU CO3JaHUHN y4eOHBIX
MIPOEKTOB B 00J1aCTH (DU3UKH,

BBISIBIISITh TPUYMHHO-CJIEICTBEHHBIC CBA3M M AKTyallU3UpOBaTh 3aJadyy, BBIABUTaTh THIIOTE3y €&
pelleHns, HaXOJAWUTh apryMEHTHl JUIs JI0Ka3aTelbCTBAa CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U
KPUTEPUHU PEILICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJI€ PELICHHS 3aJa4d pPe3yJbTaTbl, KPUTUYECKH OLIEHMBATH HX
JIOCTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

CTaBUTH U (GOPMYIUPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTEIbLHOM AEATEILHOCTH, B TOM YUCIIE PH
W3Y4YeHUU (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OLIEHUBATH MPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITETbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICU, TIpeIaraTh OPUTHHAIBHBIE TIOJIXOAbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 3a7a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Padora ¢ undopmanueii:



BJIQJICTh HABBIKAMHU MOJY4YeHUS HHPOpManuu (PU3NYECKOTO COJIEPKAHHUS W3 HMCTOYHHKOB Pa3HBIX
THUIIOB, CaAMOCTOSATCIIBHO OCYHICCTBJIATH IMMOUCK, aHAJIM3, CUCTECMATU3AlIUI0 U UHTCPIIPETAI IO I/IH(bOpMaI_[I/II/I
Pa3NUYHBIX BUIOB U (OPM NPEICTABICHHUS;

OIICHUBATH JJOCTOBEPHOCTHh HH(OpMAIIHH;

HCIIOJIL30BAThL CpCACTBA I/IH(I)OpMaI_II/IOHHBIX U KOMMYHUKAIUOHHBIX TEXHOJOTHHA B peIcHUN
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3ada4d C CO6JIIOI[€HI/IGM TpC6OBaHI/H‘/JI SpPrOHOMMKH,
TEXHUKH O€30MaCHOCTH, THTHEHBI, pecypcocOepeXeHHs, TPaBOBBIX W OTHYECKUX HOPM, HOPM
nH()OPMAMOHHOW OE30MMaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COJEPKAHHMS B PA3IMYHBIX Qopmarax ¢ y4E€TOM Ha3zHAUYCHHUS
nHGOpPMAIINY U LIEIEBOH ayIUTOPHH, BEIOUpasi ONTHMAIBHYIO (OPMY MPEICTABICHUS M BU3YaTH3AIHH.

KoMMyHuUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeiicTBUA:

OCYIIECTBIISITH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHEYPOUHOH JIEATEILHOCTH;

pacrno3HaBaTh NPEANOChUIKH KOH(MIUKTHBIX CUTYallUi U CMSATYaTh KOH(QIUKTHL;

Pa3BEPHYTO W JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCIHOJIB30BaTh MPEUMYILIECTBA KOMaHIHON U HHIUBUAYAILHON pabOThI;

BBIOMpATh TEMAaTUKy U METOJbI COBMECTHBIX JEHCTBHI ¢ yU€TOM OOILIUX UHTEPECOB U BO3MOXKHOCTEH
Ka)KJIOTO YJIeHa KOJUICKTHBA;

MNpUHUMAThL LEJIN COBMECTHOM ACATCIIBHOCTH, OPraHMU30BbIBATH U KOOPAHWHUPOBATH )Iel\/'ICTBI/IH no eé
JOCTHKEHHIO: COCTAaBJIATH IJIaH JEMCTBUM, paclpenensaTh poiau ¢ y4ETOM MHEHHM y4aCcTHHKOB, 00CYKJIaTh
pe3yIbTaThl COBMECTHOM PabOTHI;

OL€CHUMBATh KauC€CTBO CBOCI0 BKJIaJa MW KaXJIOTO0 YYaCTHHKAa KOMAaH/blI B O6HIPII>1 pE3YIbTAT 110
pa3paboTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE MTPOEKTHI, OLICHUBATh WU C MO3UIMH HOBH3HBI, OPUTHHAIBHOCTH, MPAKTHYECKOM
3HAYNMOCTH;

OCYIIECTBIIAITh MO3UTUBHOEC CTPATErMYECKOE IOBEJCHHUE B PA3NUYHBIX CHUTYalUsX, HPOSBIATH
TBOPYECTBO M BOOOpaKEHNE, OBITh MHUITNATUBHBIM.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eCTBUSA
Camoopranuszanmsi:

CaMOCTOSITENIBHO OCYIIECTBIIATh MO3HABATENIbHYIO JIEATENBHOCTh B 00JACTH (PU3UKU U aCTPOHOMHUH,
BBISIBIISITH IPOOJIEMBI, CTABUTH U (GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBIIAThH IJIAH PEIICHUs] PACUETHBIX U KAUeCTBEHHBIX 3aJlay, IJIaH BBIIIOJHEHUS
MPaKTUYECKON pabOThI C yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

pacimupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTMYHBIX MTPEANOYTCHUH;

JieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCThH 32 PELICHHUE;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATH (DOPMUPOBAHUIO U MPOSIBICHUIO SPYAULIUU B 00J1aCTH (U3UKU, TOCTOSHHO MOBBIIIATH
CBOI1 00pazoBaTeIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHUBATh COOTBETCTBUE
pe3ynbTaTOB LENSIM;

BIIQJIETh HAaBBIKAMU T[IO3HABATEIbHON peQIeKCHd KaK OCO3HAHUS COBEPLIAEMBIX JCUCTBUN U
MBICIUTENbHBIX MPOLECCOB, UX PE3YIHTATOB U OCHOBAHUI;

MCIOJIb30BaTh MPHUEMBI peIeKCcru Ui OLIEHKH CUTYallluH, BEIOOPa BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHHXKEHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIPUHUMATD ce0sl, MTOHUMAas CBOU HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpHU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.



B mporecce MOCTIKEHUST JIMYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPAMMBI MO (U3UKE I YPOBHS
cpeaHero ooOmero o0pazoBaHMS Yy OOYyYarOIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA WHTEIUIEKT,
Mpernoaralmuil COPMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh TMOHMMATh CBOE SMOILMOHAIBHOE COCTOSIHUE, BHJIETDH
HaIpaBJICHUS Pa3BUTHUSI COOCTBEHHON IMOIIMOHAIILHOU c(hephl, OBITH YBEPCHHBIM B cebe;

CaMOpEryJIMPOBaHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBEJICHHE, CIIOCOOHOCTh a/IallTUPOBATHCSA K SMOIIMOHAIBHBIM W3MCHCHHSIM M TPOSBISTH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;;

BHYTPEHHEH MOTHBAIIMH, BKJIFOYAIONICH CTPEMIICHHE K JIOCTIDKEHUIO IEIH W YCIEeXy, ONTHMU3M,
WHUIMATUBHOCTh, YMEHHUE JICHCTBOBATH UCXOJIS U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKIIFOYAIONICH CITOCOOHOCTh TIOHUMATh SMOITMOHAIBHOE COCTOSIHUE APYTUX, YIUTHIBATH €ro
MIPH OCYIIECTBIICHUH OOIICHHUS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJTLHBIX HABBIKOB, BKJIFOYAIONINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHHUS C JPYTUMU JTFOJABMH,
3a00THTHCSI, TPOSIBIISATH HHTEPEC U pa3periaTh KOH(PIUKTHI.

MNPEJIMETHBIE PE3YJIbTATHBI

K xoniy oOyuenus B 10 kjacce npeamMeTHble pe3yabTaThl Ha 0a30BOM ypOBHE JOJIKHBI OTpaXkaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIIHNXCA YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MeCTO (U3MKU B (DOPMHPOBAHHH COBPEMEHHOW HAy4HOM
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTUH, B TIPAKTHYECKOM JISATSITBHOCTH JIFOJICH

VYUTHIBATh TPAHHIBI TPUMEHEHUS W3YYCHHBIX (DHU3UYECKHX MOJellel: MaTepHuaabHas TOYKa,
WHEepIMagbHas CHUCTeMa OTCYETa, aOCONIOTHO TBEPIAOE TENO, WACAIBHBIA Ta3, MOJEINU CTPOCHHS Ta30B,
KUJKOCTEH U TBEPJIBIX TEJI, TOUCUHBIA AIEKTPUICCKHUI 3apsiT IPH PEIIeHUH GU3NISCKUX 33]1a9,

pacro3HaBaTh (U3MUECKHE SIBICHUS (MPOIECChI) U OOBACHATHh MX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KHHETUYECKOW TEOpHUH CTPOEHUS BEIIeCTBA U DJJICKTPOJMHAMHUKU: DPABHOMEPHOE H
PaBHOYCKOPEHHOE MpPSMOJMHEIHOE NBU)XKEHHE, CBOOOTHOE MaJeHHe Tell, IBMKEHHE 10 OKPYKHOCTH,
UHEepLHUs, B3auMoelcTBre e, AU dy3us, OpoOyHOBCKOE IBUKEHHUE, CTPOCHUE KUIAKOCTEH U TBEPIBIX TET,
M3MeHeHne 00bEMa Tel MPHU HarpeBaHUU (OXJIaXIEHUH), TEIUIOBOE paBHOBECHE, UCTIapEeHUe, KOHCHC AU,
IUIaBJICHHUE, KPUCTAIM3alMs, KHUIIEHHE, BIAXXHOCTh BO3/yXa, MOBBIIICHHE MaBJICHUS Tra3za IpH €ro
HarpeBaHWU B 3aKpbITOM COCYAE, CBSI3b MEXAY IIapaMeTpaMH COCTOSIHMSI Ta3a B H30MpoIleccax,
AIIEKTPU3ALIUA TN, B3aUMOJICHCTBHE 3apsIOB;

ONKCHIBAaTh MEXAHMYECKOE JIBI)KEHUE, HCHOJNb3ys (U3MUecKre BEIUYMHBI: KOOpAMHATA, IYTh,
MepeMeIleHue, CKOpPOCTh, YCKOpEHHEe, Macca Teja, CHila, HUMIYJIbC Tejla, KWHETHUYecKas DSHEeprus,
MOTEHIIMATbHAS DHEPTUs, MeXaHWuyeckas padoTa, MEXaHMYECKash MOIIHOCTb; MPU ONHUCAHUU MPABUIBHO
TpakToBaTh (UINYECKUI CMBICT HCHOJIb3YEMbIX BEJIIMYMH, HX OOO3HAYEHHsS] M EIWHUIIbI, HAXOJUTh
(bopMyIibl, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTMMH BEIMYMHAMU,

ONKCHIBATh HM3yYCHHBIC TEIUIOBBIE CBOWMCTBA TEN U TEIUIOBHIC SBJICHUS, HUCHOJB3YS (PU3NYECKUE
BEITMYMHBI: JIaBJICHUE Ta3a, TEeMIeparypa, CpEeAHssl KUHETHYeCKas HHEPrus XaoTUYECKOTO JBHXKCHHUS
MOJIEKYJ, CPeAHEKBaJApaTHUHAsA CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI dHEprus, padora
ra3a, KodpGUIUEHT MOJIE3HOTO JEHCTBUS TEIUIOBOTO JBUTATENS; MPH OMHMCAHWU IMPABWIBHO TPAKTOBATH
(bu3MYeCKUil CMBICT HCIOJB3YEMBIX BEIWYHH, WX OOO3HAYEHHUS W EIUHUIBI, HAXOJUTh (OPMYIIbI,
CBSI3BIBAOIIINE JAHHYIO (U3UYECKYIO BEIMYUHY C APYTUMU BEIHMUYUHAM;

OTHCHIBATh M3YYCHHBIE DJICKTPUUECKUE CBOWCTBA BEIIECTBA U JJICKTPUUYECKUE SIBICHUS (TIPOLIECCHI),
UCTOJIBb3YS (PU3UYECKHE BEIMYMHBI: AIEKTPUUYECKUI 3apsii, AIIEKTPUYECKOe MoJje, HAmpsHKEHHOCThH TOJIS,
MOTEHIIMAN, Pa3HOCTh MOTEHIIMAJOB, MPH OMUCAHHHM TMPABWIBHO TPAKTOBAaTh (UIUYECKUN CMBICI
UCIOJIb3YeMBbIX BENUYHMH, X OOO3HAYEHUS M EIWHUIBI, YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIIUE TAHHYIO
(U3MYECKYIO BETMUUHY C APYTUMU BETUUYUHAMU;

aHAJIM3UPOBATh (PU3MUECKHE TPOILIECCHl U SBIICHUS, UCIONB3YS (pU3MYeCKHe 3aKOHBI U MPHHIIUIIBL:
3akoH BcemupHoro Tsrotenus, |, Il u Il 3akonsr HpioTOHa, 3aKOH COXpaHEHHs] MEXaHUYECKOW JHEpruu,
3aKOH COXPaHECHHsS UMITYIIbCA, PUHIIHI CYIIEPIIO3UIIMN CHII, TPUHIIUIT PABHOTIPABUS WHEPLIUATIHHBIX CHCTEM
0oTcué€Ta, MOJIEKYISIPHO-KMHETHUECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBSI3b CpenHei
KMHETUYECKOW JHEPrHM TEIJIOBOTO JBIDKEHUS MOJIEKYNl ¢ aOCONIOTHOW TeMrepaTypoi, MepBbId 3aKOH
TEPMOJUHAMHKHU, 3aKOH COXPAHEHHS DJJIEKTPUYECKOTo 3apsna, 3akoH KymnoHa, mpu 3TOM paznudarh



CIIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHE W YCIOBHUS (TpaHUIBI, 00JIACTH)
PUMEHUMOCTH;

OOBSICHATH OCHOBHBIC NMPUHLIUIIBI ICHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPONCTB; pa3nyaTh
yCJIOBHA UX O€30MTaCHOTO MCIIOJIb30BaHMS B IOBCEAHEBHOM KHU3HH,

BBITOJIHATH SKCIIEPUMEHTHI TI0 UCCIIEOBAHUIO (PU3NYECKUX SIBJICHUH U MPOIECCOB C UCTIOIb30BAHUEM
NOpSIMBIX M KOCBEHHBIX H3MEpPEHH, MpH 3TOM (OPMYIMPOBaTH MpobdiieMy/3aqady M THIOTE3Y Yy4eOHOTO
OKCTIIEPUMEHTa, COOMpaTh YCTaHOBKY U3 TIPEMJIOKEHHOTO OOOpYIOBaHHSA, TPOBOAWTH OMBIT H
(hopMyITUPOBATh BHIBOJIHI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE HM3MEpPEHHS (U3NYECKUX BEJIMYMH, NpPU 3TOM BBIOHpAThH
ONITUMAJIBHBIN CIIOCO0 U3MEPEHHS U MCIIOIb30BATh U3BECTHBIC METObI OIICHKH MOTPEIIHOCTEH N3MEPEHHIA,

WCCIIEIOBAaTh 3aBUCHMOCTH MEXIy (M3NYECKMMH BEIMYMHAMH C HCIOJB30BAHUEM MPSMBIX
M3MEPEeHUH, IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3YJAbTATHI MOJYYCHHOH 3aBHCHMOCTH
(bU3NYeCKNX BEJMYUH B BHJIE TAOIUI] U TPaUKOB, AETaTh BEIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBAHMS,

coOmomaTe TMpaBwiIa OE30MacHOTO TpyJda NpU MPOBEACHUH HCCIENIOBAaHMKA B paMKax y4eOHOTO
OKCTIEPUMEHTa,  Y4eOHO-MCCIEeNOBATEIbCKOH M TPOEKTHON  NESATETbHOCTH C  HCHOJB30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaHMUS;

pemaTh pacu€THbIE 33JJa4 C SIBHO 33JaHHONW (MU3UYECKOI MOJIENBIO, HCTIONB3Ys (PU3MUYECKHE 3aKOHBI
Y TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 33Jaul BEIOMPATh (PU3UYECKYIO MOJIENb, BBIICIATH (PU3NYecKue
BEJIMYUHBI U (OPMYIBI, HEOOXOIUMBIE /ISl €€ pelIeHus, TPOBOAUTh PAcyEThl W OIICHUBATh PEATbHOCTH
MOJTyYCHHOTO 3HaUeHUsI (PU3NIECKON BEIINIHHEI,

pelmaTh KaueCTBEHHBIC 33/1a4H: BBHICTPANBATh JIOTHYECKH HETPOTHBOPEUUBYIO IEMOUYKY PACCyXIACHUH
C OMOPOH HA U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHMUS,

WCTIOJb30BAaTh TPH PEUNICHHH YYEOHBIX 3a7ad COBpPEMEHHBbIe HH(OPMAIOHHBIE TEXHOJIOTHH IS
MOWCKA, CTPYKTYPUPOBAHWS, WHTEPIPETAllMd W TIPEACTaBICHUS Y4eOHOM W HAYYHO-TIOMYJISIPHOMN
nHGOpMALUY, TOIYYEHHOW W3 pa3IMYHbIX HCTOYHMKOB, KPUTUYECKH aHAJIW3UPOBATh IOIYy4aeMyIO
nHpopMaIuio;

IPUBOANUTH TNPHUMEPBl BKJIAJa POCCHUHCKUX M 3apyOexkHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE HAyKH,
00BsSICHEHHUE MTPOLIECCOB OKPYXKAIOLIET0 MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJb30BATh TEOPETUYECKUE 3HAHHUS MO (U3MKE B TOBCEAHEBHOM XKHU3HM Ul OOECHEeUeHMs
0€30I1aCHOCTH NpH 0OpalleHUH ¢ TPUOOpaMH U TEXHUYECKUMHU YCTPONCTBAMH, JJIsi COXPAHEHUS 3/10pOBbsI U
COOJIIOICHHS HOPM 3KOJIOTMYECKOI0 TIOBEJICHUS B OKPYKAIOLIEH cpene;

paloTarh B rpylIiie ¢ BBINOJIHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, MIIaHUPOBaTh PabOTy IPYIIIHI,
palMOHANIBHO PACHpPEAesaTh 00A3aHHOCTU M IUIAHMPOBATH JAEATEIBHOCTh B HECTAaHAAPTHBIX CUTYaLMsX,
aJIeKBaTHO OIICHUBATh BKJIAJ] K&KJOI'0 U3 YYaCTHUKOB I'PYIIIBI B pELICHUE PacCMaTpUBAEMOM POOIIEMBI.

K xonmy oOydyenus B 11 kJjacce npeIMeTHBIC pe3yJabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
C(OPMHUPOBAHHOCTh y OOYUArOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HA MPUMEpPaxX pojb U MecTO (U3MKU B (HOPMUPOBAHUU COBPEMEHHON HAy4HOM
KapTUHBI MUPA, B Pa3BUTHHA COBPEMEHHOW TEXHHMKH U TEXHOJIOTUH, B IPAKTUYECKOHN NESTEIHLHOCTH JIFOJICH,
[EJIOCTHOCTD U CIMHCTBO (PM3MUECKOW KaPTUHBI MHUPA;

YUYUTBIBATh T'PAHUIIBI MPUMEHEHHSI M3YyYCHHBIX (DU3MYECKUX MOJEINECH: TOUCUHBIA 3JICKTPUYCCKUN
3apsij, JIyd CBeTa, TOUYCYHBIH MCTOYHUK CBETA, SICPHAsT MOJEIbh aTOMa, HYKIIOHHAs. MOJIC)Ib aTOMHOTO sIJIpa
IpH peiieHnn QU3NIECKUX 33/1a4;

pacmo3HaBaTh (HU3MYECKHE sBIEHUS (MIPOLIECChI) U OOBSACHATH WX Ha OCHOBE 3aKOHOB
ANEKTPOAUHAMUKH M KBAHTOBOH (DM3HUKH: dJIEKTPUUYECKasi TPOBOJUMOCTD, TEINIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JEWCTBHUS TOKa, B3aMMOJCHCTBHE MArHUTOB, OJJIGKTPOMAarHWTHAas WHAYKIUS, IeHCTBHE
MarHuTHOTO TOJIsI HAa MPOBOJHUK C TOKOM U JIBUXKYIIHMICS 3apsif, dIEKTPOMArHUTHbIE KOJIEOaHHs U BOJIHBI,
MPSMOJMHENHHOE paclIpoCTpaHEHUE CBETa, OTpaKeHHe, MpeJoMyIeHHe, HHTephepeHus, Iudpakiuus u
MOJISIpU3allisl CBETa, AUcCTepcusi cBera, GoTodnextpuueckuit apdext (PoTorddexT), cBeToBOE NaBICHHE,
BO3HMKHOBEHHUE JIMHEWYATOTO CIIEKTPa aToMa BOJOPO/Ia, ECTECTBEHHAS! U HCKYCCTBEHHAS PaIMOAKTUBHOCTH;

OTMHCHIBATh W3YYCHHBIE CBOHCTBAa BemlecTBa  (PNMEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE,
ANEKTPUYECKYI0 TIPOBOJUMOCT PA3NIUYHBIX CPEA) M AJIEKTPOMATHUTHBIC SIBICHUS (IIPOLIECCHI), UCIIONIB3YS
(bu3nuecKue BETUYMHBI: DIIEKTPUYECKUMA 3apsill, CHJIa TOKA, DIIEKTPUYECKOE HAMPSHKEHHE, JJIEKTPUIECKOEe
COMPOTHBIIEHUE, PA3HOCTh MOTEHIIMATIOB, YIEKTPOJBMKYINAs Cuia, paboTa TOKa, MHIYKIMS MarHUTHOTO



noJis, cuiaa Amnepa, cuia JlopeHna, MHIYKTUBHOCTh KaTYIIKH, SHEPTHUS AJIEKTPUYECKOTO W MArHUTHOTO
MoJIeH, Mepuoa W YacToTa KojeOaHWii B KoJIeOaTeNbHOM KOHTYpe, 3apsii W CHia TOKa B Ipolecce
TFapMOHUYECKHUX SJIEKTPOMArHUTHBIX KoJeOaHMid, (OKYCHOE pAacCTOSHHE M ONTHYECKasl CUiIa JIMH3BI, MPH
ONMMCAaHUM TPABWIBHO TPAKTOBATh (U3UYECKUN CMBICH HCIIOJB3YEMBbIX BEJIHYMH, MX OOO3HAuCHHS H
€IMHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE TAHHYIO (PU3HUECKYIO BEJTMUMHY C IPYTUMHU BEINYHMHAMU;

ONMCBHIBATH HM3yYCHHBIC KBAHTOBBIC SBIIEHUS M MPOIECCHI, HUCMONB3YS (U3NUYECKUE BEIUUUHBI:
CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JTMHA BOJIHBI M YacTOTa CBETA, SHEPTHA U UMIYIbC (OTOHA, MTEPHOJ
MOJTypacIiaja, SHEPrusi CBSI3M aTOMHBIX SIep, TPU OMHMCAHUHM NPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICI
UCTIOJb3YEMBIX BEIWYMH, UX OOO3HAYCHHWS WM CIUHMIBI, YKA3bIBaTh (OPMYIIBI, CBS3BIBAIOLINE IAHHYIO
(U3NIECKYIO BEIMYUHY C IPYTHMH BEITMUYUHAMU, BBIYUCIISTH 3HAYCHNE (PHU3UIECKON BEITMUNHEI;

aHATM3UPOBATh (PU3UYECKUE MPOIECCHl M SBJICHUS, UCTONB3YS (DM3NYECKHE 3aKOHBI M TPUHIIHIIBL:
3akoH OMa, 3aKOHBI MOCJEIOBATEIBHOTO M MApaJUIETBHOTO COCTUHEHHUs MPOBOJHUKOB, 3aKOH JlKOymsa—
JleHna, 3aKOH DJIEKTPOMATrHUTHOW HMHIYKIMHU, 3aKOH MPSIMOJIMHEHHOTO DPAaCHpOCTPAHEHUS CBETA, 3aKOHEI
OTPaKEHUS CBETA, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHME OWHINTeWHa st (oTodPdekra, 3aKoH
COXpaHEHHs SHEPTHH, 3aKOH COXPaHEHHsI MMITYJIbCa, 3aKOH COXPAHEHUS AJIEKTPHUYECKOTO 3apsja, 3aKOH
COXpaHEHHsI MacCOBOTO YHCIIA, MOCTYJaThl bopa, 3aKOH PaJHOaKTUBHOTO PAcIajia, MPU 3TOM pa3inyaTh
CJIIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHME WM YCJIOBHUsS (TpaHUIbl, 00J1acTH)
PUMEHUMOCTH;

OTIpENIeNATh HAIPaBJICHHE BEKTOPa WHIAYKIIUH MarHUTHOTO TOJISl TPOBOTHUKA C TOKOM, CHIIBI AMITepa
u cwibl Jlopenna;

CTPOUTH U OIUCHIBATh N300pakeHHe, CO3/1aBaeMO€ TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITIOJTHATH SKCIIEPUMEHTHI TI0 HCCIIEOBAHUIO (PU3NIECKUX SIBICHUH U MPOIECCOB C UCTIONH30BAHUEM
MPSIMBIX U KOCBEHHBIX M3MEPEHUM: MpU 3TOM (OPMYIUpPOBATH MpoliaemMy/3anady U TUNOTe3y y4eOHOro
OKCTIEPUMEHTa, COOMpaTh YCTaHOBKY W3 TIPEJIOKEHHOTO OO0OpYHAOBaHUS, TMPOBOIUTH OIBIT U
(bopMyTHpOBaTH BHIBOJIHI;

OCYIIECTBIISITh MPSIMBIE W KOCBEHHBIE H3MEpPEHHS (U3NYCCKUX BEJIMYWH, TpPU 3TOM BBIOHPAThH
ONITUMAITLHBIN CIIOCOO U3MEPEHHS U HCIIOJb30BATh U3BECTHBIE METOIbI OIICHKU TIOTPEITHOCTEH H3MEPEHHU;

WCCIIEIOBATh 3aBUCUMOCTH (DPM3NYECKUX BEIMYMH C UCIIOJIB30BaHUEM MPSIMBIX H3MEPEHUIA: TTPH ITOM
KOHCTPYHUPOBAaTh YCTAaHOBKY, (PMKCHPOBATH PE3yJAbTAaThI MMOJyYCHHOH 3aBHCUMOCTH (PU3MUYECKUX BEIUYHH B
BHJIC TAOJHIl U TPAPHKOB, AeTIaTh BHIBOBI 10 PE3ybTaTaM UCCIICIOBAHHUS,

coOuoaTh mpaBwia OE30MaCHOTO Tpylda NpPHU IPOBEIACHWU WCCICIOBAaHWN B paMKax y4eOHOTO
IKCTIICPUMEHTa,  Y4EOHO-HCCICIOBATEIbCKOM M TPOCKTHON  NESATEIBbHOCTH C  HCIOJB30BAHUEM
M3MEPHUTEIBHBIX YCTPOWCTB U JIAO0OPAaTOPHOTO 00OPYIOBaHUS;

pemaTh pacu€THbIC 33J]a4u C SIBHO 33JaHHOW (PMU3UYECKON MOJIENBIO, HCIIOB3YS (DU3MYECKUE 3aKOHBI
Y TIPUHIIMITBI, HA OCHOBE aHallu3a YCJIOBHSI 33aJaudl BHIOMPATh (PH3UYECKYIO MOJICNb, BBIICIATH (PU3NYCCKHE
BEJIMYUHBI U (HOPMYIIBI, HEOOXOTUMBIE JJIsl €€ pelIeHUs, POBOJAUTh PAcYEThl U OLICHUBATH PEATbHOCTh
MOJIyYCHHOTO 3HaUCHUsI (PU3MYECKON BEIINYHHBI,

pelaTh KaueCTBEHHBIC 3a1a4K: BHICTPAUBATh JIOTUYECKUA HEIMPOTUBOPEUYHMBYIO LIEMIOUKY PACCYXICHUN
C ONOPOM Ha W3YYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PM3HUECKHUE SBIICHUS,

UCIOJIb30BaTh MPH PEUICHHH YYEOHBIX 3a/ad COBPEMEHHbIE WH(MOPMAIMOHHBIC TEXHOJIOTHU JIJIs
MOWCKA, CTPYKTYPUPOBAaHHUs, WHTEPIPETAllMM M MPEJACTABICHHUS YYEOHOH U Hay4YHO-TIOMYJISIPHOMN
uHpOpMAIIMY, TIONYYCHHOW W3 pa3IMYHBIX HCTOYHHMKOB, KPUTUYCCKH aHAIM3UPOBATH TOJIY4aeMYHO
nHpopMaIuo;

OOBSICHATh NMPUHLUIBI JEHCTBUS MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3iavyaTh YCIOBUS
ux 6€3011acHOTO MCII0JIb30BaHMs B TOBCETHEBHOM KU3HU;

NPUBOANUTH NPUMEPHI BKJIAJa POCCUHUCKUX M 3apyOEKHBIX YYEHBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MTPOLIECCOB OKPYXKAIOLIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCMOJb30BaTh TEOPETUYECKUE 3HAHHUS MO (U3MKE B TOBCEAHEBHOM KH3HM Ul oOOecreueHus
0€30MaCHOCTH MpH 0OpallleH!H ¢ MPHUOOpaMH U TEXHUUECKUMH YCTPOICTBaMU, /ISl COXPaHEHUs 3/I0POBbS U
COOJIIOJICHHUS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPY)KAIOLIEeH cpene;

paboTarh B IpyIIie ¢ BHIMOJIHEHUEM PA3IMUHBIX COLUAIBHBIX pOJIeH, MIaHUPOBaTh PabOTy TPYIIIHI,
palMoOHANBHO PACHpPENeNsiTh O0SA3aHHOCTH M IUIAHUPOBATh JEATENbHOCTh B HECTAHJAPTHBIX CUTYalMsX,
aJIeKBaTHO OIIEHWBATh BKJIAJ] K&KJOT0 U3 YYaCTHUKOB I'PYIIIIBEI B pELICHHE pacCMaTpUBAEMOM MPOOIIEMBI.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue pasaesnos U TeEM IpOrpamMMbl ’ KosmmuecTBo yacos OnextpoHHbie (TU(PPOBEIE)
n/m Bcero|  KoHTtpoubHbie [MpakTryeckue obpasoBaTesnbHbIe pecypehl
paboThl paboThl

‘Pa311e.11 1. PU3UKA U METO/bl HAYYHOI'O 1IO3HAHUSA

1.1 | ®Pusuka u METOABI HAYYHOTO ITO3HAHUS 2 bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72

‘I/ITOFO 10 pasjeny H 2 ||

[Pazen 2. MEXAHMKA

2.1 |Kunemartuka 5) 1 bubmoreka [JOK
https://m.edsoo.ru/7f41bf72

2.2 |[dunamuka 7 bub6anoreka [JOK
https://m.edsoo.ru/7f41bf72

2.3 ||3aKOHBI COXpaHECHHSI B MEXaHUKE 6 1 1 bubnuoteka [JOK
https://m.edsoo.ru/7f41bf72

‘I/ITOFO 0 paszeny “ 18 ||

‘Pasne.ﬂ 3. MOJIEKVYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

3.1 ||OCHOBBI MOJIEKYISIPHO-KUHETUYECKON TEOPUH 9 1 bubnuoteka [JOK
https://m.edsoo.ru/7f41bf72

3.2 ||OCHOBBI TEPMOJIUHAMUKH 10 1 bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72

3.3 ||ArperaTHbie cOCTOsIHUS BemiecTBa. Da3oBbie 5 bubmmoreka [IOK

nepexobl https://m.edsoo.ru/7f41bf72
Hroro no pazneny “ 24 ||

Paszpen 4. JIEKTPOAUHAMUKA



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

Ne HanmenoBanue pasnesios U TEM IPOrpamMMBbl ’ KousmmuecTBo yacos ‘ OnextpoHHsie (IU(PPOBHIE)
n/n Beero||  KoutposbHbie I[TpakTuueckue 0bpasoBaTeNbHbIC PECypCEI
paboThl paboThl
4.1 ||DnexTpocTaTHka 10 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41bf72
4.2 |[TocTrossHHBIN 3eKTpUUeCcKud TOK. TokH B 12 2 bubmmoreka [JOK
pa3IMYHBIX cpeax https://m.edsoo.ru/7f41bf72
‘I/ITOFO 10 pasjeny H 22 ||
‘PCSCpBHOC BpeMs H 2 || H H
(OBLIEE KOJIMYECTBO YACOB [0 [IPOTPAMME | 68 | 5 I 3 I
11 KIIACC
Ne HanmeHnoBaHue pa3aesnoB U TEM IpOrpamMMbl | KosmmuecTBo yacos ‘ OnekTpoHHbIe (IU(POBbHIE)
n/m Beer| KonTponbHble IIpakTHuecKue o0pasoBaTelbHbIe Pecypehl
0 paboThl paboThI
‘Pasne.n 1. JIEKTPOANMHAMMUKA
1.1 |MaruauTtHOE mosie. DIEKTPOMarHUTHASI HHTYKITUS 11 2 3 bub6anoreka [JOK
https://m.edsoo.ru/7f41c97c
‘I/ITOFO 0 pa3zeny || 11 ||
‘Pasne.n 2. KOJIEBAHUS 1 BOJIHBI
2.1 |MexaHu4yecKue U 3JEKTPOMArHUTHBIC KOJIeOaHuUs 9 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41c97c
2.2 ||MexaHUYECKUE U JICKTPOMArHUTHBIC BOJIHBI 5 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41c97c
2.3 ||OnTuka 10 3 bubmmoreka [IOK
https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Ne
n/n

HaumeHnoBaHue pa3ziesnioB U TEM IIPOrPaMMBbI

KomnnuectBo yacos

OnexTpoHHbIe (TU(PPOBHIE)

Beer|| KourtponbHbie I[IpaKkTHYecKue 0bpasoBaTeNbHbIC PECypCEI
0 paboThl paboThl

‘Pa311e.11 3. OCHOBBI CIIEIIUAJIBHOM TEOPUY OTHOCHUTEJBHOCTH

3.1 ||OcHOBBI crielIMaIbHOM TEOPUU OTHOCUTEIbHOCTH 4 1 bubmoreka [IOK
https://m.edsoo.ru/7f41c97c

‘I/ITOFO 10 paszeny “ 4 ||

IPazien 4. KBAHTOBASI ®U3UKA

4.1 ||9aeMeHTHI KBAHTOBOM ONTHKU 6 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

4.2 |Ctpoenue atoma 4 bubnunorexa [JOK
https://m.edsoo.ru/7f41c97c

4.3 ||AtomHOe 51pO 5 bubmoreka [IOK
https://m.edsoo.ru/7f41c97c

‘I/ITOFO o pasjaeny H 15 ||

‘Pameu 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPO®U3UKU

5.1 |DnemMeHTBI aCTPOHOMHH U aCTPODHU3UKU 7 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41c97c

‘I/ITOFO 0 pa3zeny || 7 ||

‘Pa:*.zle.n 6. OBOBIHAIOIIEE IOBTOPEHUE

6.1 ||O6o0matomiee NOBTOPEHHE 4 1 bubmmoreka [IOK
https://m.edsoo.ru/7f41c97c

‘I/ITOFO 0 paszeny || 4 ||

‘PCSCpBHOC BpeMs || 3 || “ H

(OBLIEE KOJIMYECTBO YACOB 10 IIPOTPAMME | 68 | 6 [ 7 I



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

®usuka 10 I.S.Msxkumes, b.b.byxopnes, H.H.Cotckuii. ba3oBsiii 1 poduiibHbIi ypoBHH. MOCKBa
«[Ipocsemienney 2023.

Ouzuka 11 I'.A.Mskumes, b.b.Byxosues, B.M.Hapyrun. bazoslit u npoduiabHblii ypoBHH. MOCKBa
«[Ipocsemnienney 2024.

«Coopuuk 3ama4 1o puzrke» A.Il.PeimkeBny, [1.A.PeimkeBud. Mocksa «IIpocsemenne» 2013 r.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

®dusuka 10 I'.S.Mskuies, b.b.byxosues, H.H.Corckuii. ba3oBslii 1 mpoduibHbIH ypoBHH. MOCKBa
«[Ipocsemienue» 2023.

Ouzuka 11 I'.A.Mskuues, b.5.ByxoBues, B.M.Uapyrun. ba3osblii u npodmiibHbIN ypoBHA. MOCKBa
«[Ipocsenienue» 2024.

«CoopHuk 3aaa4 1o gusuke» A.Il.PeimkeBnd, [1.A.PeimkeBud. Mocksa «IIpoceemenue» 2013 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

NHTEPHET






